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11 Types in Alphanumerical Order Page
HKZ 101 Hall-effect vane switch. ... ... . .. . o i i 37
S041P FM IF amplifier and demodulator. .. ...... . ..o, 43
S5042P L T2 49
SH7B A Video pulse generator. . ... .o i e e 55
5353 Programmable dicde matrix............ .. ... o L 65
S576 A Electronic dimmer. .. ... .. .. i e 71
S576 B Electronic dimmer. . ... ... .. . i e 71
5576 C Electronic dimmer. ... ... ... i e e 71
§576D Electronic switch. ... . o i e 71
$1353 Programmable dicde matrix........... ... .. ... ... 65
S 2353 Programmable dioede matrix........ ... ... .o i, 65
SAB 0600 Threetonechime. ... . ... i e 81
SAB 06801 Single tone chime. ... .. .. ., 81
SAB 0602 Dualtonechimme. . ... ... .. i i i et 81
SAE 0700 Audiblesignaldevice. . .. ... ... .. . i 89
SDAQBOBAB BhitMa us ADC. ... e a5
SDA 2008 IR transmitter. . ... . i i e i 103
SDA 2040 Microcontroller Ak ROMY. .. .. ... i i e 121
SDA 2060 Microcontroller Bk ROM), .. ... . ... . i i a, 121
SDA 2080 Microcontroller 8k ROM). . . ... ... . ... . il 121
SDA 2082 Microcontroller. ... ... .. ... ... i e e 131
SDA 2110 Microcontroller. . ... .. i e e 145
SDA21122  Video PLL. ... .. v i i e e e s 153
SDA 2120 TROMHzradio PLL.. . ... o e 165
SDA 2131 Static LED driver. ... ... e 179
SDA2208-2 [Rtransmitter. .. ... ... . e e, 185
SDA 2211 Prescaler 164, ... .. e e 195
SDA 2506 128 x B EEPROM. ... it it i e e 201
SDA 2518 128X 8 EEPROMIICbUS. .. ... .. o i e 207
SDA 2526 256 X BEEPROMIICbBUS. .. ..o i iie e 213
SDA 3112 Video PLL. ... i i e e e 221
SDA 3202 13GHz Video PLLICbus. ... ... i i i e 23
SDA 3203 13GHzVideo PLL. ... ... e 243
SDA 4212 Prescaler 1:64/256. .. ... . ... . ... it i 255
SDAB200N 6bit AlDconverter. . . ........ouuiii it 263
SDAB200S 6 bit A/D CONVeNEr. . ..o e e e 269
SDA 6020 Bhit AD converter. .. .. e e e e e 275
SDA 8005 8 bit DIA converter. . .. .. e 281
SDA 8010 8bitADconverter. . ... ... . e 293
SLE 5001 IR transmitter. . .. .. ..o e e 307
SLE 5002 IR receiver. . . e 307
TBA 1208 FM IF amplifier & demodutator. . . ........coiii . 319
TBA120T FM LF amplifier & demodulator. . ... ... in 327
TBA 120U FM tF amplifler &demodulator. . ., .. .. .. . o i, 327
TBB 042G MiXBE . .. e e e e e 337
TBB 200 PLL frequency synthesizer. ............ ... ... . ........ 343
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TBB 469
TBB 1469
TBB 2469 G
TCA 105 B,G
TCA 206 A
TCA 205 K
TCA 305 AG
TCA 355 B;G
TCA 345 A
TCA 365 A
TCA 440
TCA 785
TCA 955
TGCA 965
TCA 1365
TCA 1560
TCA 1561
TCA 2365
TCA 4500 A
TCA 4511
TDA 1037
TDA 4001
TDA 4010

~TDA 4050 B

TDA 4080
TDA 4210-3
TDA 4282 T
TDA 4252
TDA 4600-3
TDA 4601 ;0
TDA 46058
TDA 4814
TDA 4918A
TDA 4919G
TDA 4930
TDA 4935
TDA 5400-2
TDA 5660 P
TDA 5660 X
TDA 5830-2
TDA 5835
TDA 5850
TDA 6000
TDA 6200
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Page
FM rBCBIVET . . ittt ittt et et et 359
I =TT = 365
L =T 369
Threshold switch. . ... ... .. 373
Proximity switch. ... ... .. . e 379
Proximity switch. ... ... . e 379
Proximity switch. .. ... ..o i 385
Proximity switch. ... o i i 385
Threshold switCh. . ... ... o it it i 393
POWEL OD M. o 397
AM reCaIver. . . . e e e 407
Phase controller. . . ... oo o e 425
Speed contraller. . ... . e e 441
Window discriminator. ... ... .. .. i e 447
PoWer Op AMIP. . .. e i e e e s 458
Steppermotordriver. ... ... .. i 489
Steppermotordriver. ... . o 469 -
Dual pOWer OP @MID. .t it e e e e 485
FM stereodecoder. . ... ... . e 495
FM PLL stereo decoder. . ... ..o i e e 499
Audio POWET M. . ... i e s 507
AM T Vel . L i e e e 517
AMrecelver. . ... .. e el 25
IR preamplifier. .. ... ... . e 533
IR preamplifier. ... ..o 539
FMIF forcarradios. ... ... oot e e e 541
Quasiparallel IF. ... .. e 547
DCstereotonecontrol. ... ..ot e e i 553
SMPS controller. . ... .. i 573
SMPS controller. .. ... 589
SMPS controller. .. ... 615
Sinewave controller. ... ... ... . . . e 635
Push-pull SMPS controller. .. ....... ... ... ..o e, 647
Single-ended SMPS. .. (.. . i e e e 659
Audiopoweramp 2 x 10W. ... ... . i e e 671
CAudiopoweramp 2x 1BW ..o 685
Video IF W ARG, ... e e e 699
VHREUHF modulator. ... ... .. .o o 705
TDAGBEOP in 80-20package. . . ... .o ve e 749
Video IF&Q-Psound. .. ... .. ... .. . .. 759
Video IF & Q-PWAFC. . ... . i i i 775
Video switCh. ... .o e e 791
Video IF w/synch demodulator.................. e 795
Soundcontro, IC bus. .. ... ... 799



Summary of Types

Page

TDE 4060 IR PrEamMp . o e 307 -
TDE 4061 iR Preamp widemodulator. . ............ ... i 307
TFA 1001 W  Photodiode wiamplifier. ............ ... ... ... ... . ..., 815
TLB4302F Hall-effect switch. ... ... ... o 827
TLE 3101 Phase controller. . ... ..o i e e 833
TLE 3102 Phase controller. .. .. ... . i 845
TLE 3103 Phase controller. . ... ..o oo i e e s 847
TLE 3104 Phase controller. . ... ... e e 848
TLEA201 A DCmotordriver. ... ... . e e e e 853
TLE4201S DO motordriver. .. ... .. e e e e e 853
TLE 4801 F;K Hall-effect switch. ... .. ... s 863
TLE4803 F Halleffect switch. ... ... . i i e e 869
TUA 1574 FMotuner I, . i e e 875
TUA2000-4 VHFtuner IC400 MHz. . ... ... ot i e s 881
TUA 2005 VHFE tuner IC700 MHzZ. . ... ... o e s 899
UAA 170 LED driverfordotdisplay. . ...... ... . i i o11
UAA 180 LED driver forbardisplay. ... ... . o i 919
1.2 Applications Order
1.2.1 ICs for Industrial Applications

Power Qperational Amplifiers
TCA 365 A Power Op amp. ... e 397
TCA 1365 POWer 0P AP . o e e e 459
TCA2365;A Dualpoweropamp. .. ... ..ouriieumrrninaae e 485

Threshold Switches
TCA105B;G Threshold switch. ... ... ... . i i i 373
TCA 345 A Threshold switch........ ... ... ... .. .. . i i 393
TCA 965 Window discriminator. . ...... .. ... . . e 447

Switched Mode Power Supply
TDA 46800-3 SMPS controller. ... ... ... e 573
TDA 4061, D SMPS controller. ... ... .. e 589
TDA 4605 SMPS controller. ... .. o e 615
TDA 4814 Sinewave controller. ... .. ... .. . . 635
TDA4918 A Push-pull SMPS control . .. ... .. ... . . .. ... ... 647
TDA4919G  Singleeended SMPS. .. .. e 659
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Page
Control of Thyristors and Triacs
TCA 785 Phase controller. . ... .. i e s 425
TLE 3101 Phase controller, . ... ..o e 833
TLE 3102 Phase controller. .. ... i i e e e e 845
TLE 3103 Phase controller. .. ... i e 847
TLE 3104 Phase controller. . . ... .. .. .. . i 848
S576 A;B;C  Electronic dimmer. ... ..ot ii i e i 71
S576 D Electronic switch. . ... ... i i i 71
Data Converters
SDADBOBAB Bhith5 us ADC. .. ... e 95
SDAB200N 6B bit AID converter. . ..o e e 263
SDAS200S 6B bit AID ConVerter. ... e e e 269
SDA 6020 G bit AID converter. . ... ... e 275
SDA 8005 S8 bit DIA converter. . ... ... e e 281
SDA 8010 8 bit AID converter. . ... ... . e 293
Audible Signal Devices
SAB 0600 Three tone chime........ e e e e 81
SAB 0601 Singletonechime. ... ... . i e e 81
SAB 0602 Dualtonechime. ... .. .. ., . . a1
SAE 0700 Audible signal device. . ... ... .. ... .. . . . i 89
IC’s for Radio Communications
TBB 042G LT 337
TBB200;G PLL frequency synthesizer. . ....... .. ... it 343
TBB 469 FM orgceiver. . . e e 359
TBB 1469 FM receiver. . ... e e 365
TBB 2469 G FM receiver. . .. ... it i e e e 369
$353 Programmable diode matrix. . ...... ... ... .. ... ... ... ..... 65
$1353 Programmable diode matrix. . ........ ... .. oL 65
S 2353 Programmable diodematrix. . ...... ...ttt 85
DC Motor Control
TCAS55;K  Speed controller. . ... ... ... .. it 4141
TLE4201 A8 DCmotordriver. . . ... ... e i e n 853
TCA 1560 Steppermotordriver. ... ... e 469
TCA 1561 Steppermotordriver. ... .. o i e 469
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Sensors, Hall-Effect, Proximity Switches

TFA 1001 W  Photodiode wiamplifier. . .................
TLB4902F Halleffect switch. .......................
TLE4201 F  Hall-effect switch........................
TLE4S03 F  Hall-effect switch, .. .....................
HKZ 101 Hall-effect vane switch. ................ ...
TCA 205 A;K  Proximity switch. . ... ... ... ... o0 tt,
TCA305AB Proximity switch. ........................

Miscellaneous Industrial

SLE 5001 IRKeytransmitter........................
SLE 5002 IR Key receiver. .. ...... i enn
S178 A Video pulse generator....................
TDE 4060/61 IR Preamplifier.......... ... ... ... .......

1.2.2 IC’s for Entertainment Applications

TV Tuners
TUA2000-4 VHFtunerIC400MHz....................
TUA 2005 VHF tuner IC700 MHz. . ..................

IR Remote Control

SDA 2008 IR transmitter. ....... ... .o iii i

SDA 22082 IR transmitter. ... .. ... .. ... . ..

TDA4050B IR preamplifier. ......... ... ... ... . ...,

TDA 4060 IR preamplifier.......... ... ...
Prescalers

SDA 2211 Prescaler 1:64........ . ... ...,

SDA 4212 Prescaler 1:64/256. .. ... ..................

Video PPUs

SDA21122  Video PLL......... ... .. ... i
SDA 3112 Video PLL. ... .. i,
SDA 3202 13GHzvideo PLLINICbus.................
SDA 3203 13GHzvideoPLL. ... ... o Ll

Page
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Single Chip Microcomputer
SDA 2040 Microcontroller {4k ROM}. .. ... ... i i 121
SDA 2060 Microcontroller 6k ROM). . ... ... ... ... . i .. 121
SDA 2080 Microcontroller (8k ROM). .. ... ..o i et 121
SDA 2082 Microcontroller. .. .. o e e s i3
SDA 2110 Microcontroller . ... ... . i e e 145
Nonvolatile Memories
SDA 2506 128 xBEEPROM. . ... i e e 201
SDA 2516 18 XBEEPROMIUCBUS. . ... i e e e e 207
SDA 2526 26X BEEPROM HC bUs. .. oo i i e 213
Display Drivers
SDA 2131 Static LED driver. ... ... . . e e 179
UAA 170 LED driver fordot display. ....... ... 911
UAA 180 LED driver forbardisplay. . ......c..oviiiiin e 919
Video Sound IF
TDA4282T Quasiparallel IF. ... .. i e e 553
TDAB400-2 Video IFWAFC. ... .. . i e e n 699
TOA 58302 VideolF& Q-Psound..........c.ciiniimn it innn, 759
TDA 5835 Video IF&Q-PWAFC. ... ... .. e et 775
TDA 5850 Video switch. . ... e 791
TDA 6000 Video IF w/synch demoedulator. ... ... .. ... ... .. ... ... 795
Miscellaneous Entertainment
TDAS660P VHFUHF modulator........... .. .. ... ..o .. 705
TDASGE0X VHEUHF modulator. ... ... .. 0 e 749
SMPS Control
TDA4B00-3 SMPS controller. ... .. . e 573
TDA4601;D SMPS confroller. ... ..o oo 589
TDA 4605 SMPS controller. .. ... .. e e e 615
Radio Tuners
S042P L= 49
TUA 1574 £ Y T 1= P 875
SDA 2120 120 MHzradio PLL. ... ... ... i e 165
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Radio IF
S04 P FM IF amptifier & demodulator. . ... ... .o oo 43
TCA 440 AM rBCBIVEr . . e 407
TDA 4001 AM reCEIVET . . . e 517
TDA 4010 AM TBCBIVET. L. e e e 525
TDA4210-3 FMIFforcarradios. . ... ittt e i e nan e 541
FM Stereo Decoders
TCA4500 A FM Stereodecoder. ... .. oo i e i i e 495
TCA 4511 FM PLL stereo decoder. .. ... ... i i 499
Audio Power Amplifiers
TDA 1037 Audio power amplifier. . ... ... o B5G7
TDA 4930 Audio power amplifier 2x 10W . ... .. . 671
TDA 4935 Audio power amplifier 2x 15W. ... ... oo e 685
Tone/Volume Control
TDA 4292 DC Stereotonecontrol. .. ... ... .. oo 553
TDA 6200 Sound control, IC bus. ... .. ... .. e 792

17




18



General Information

19



20



General Information

21

2.2
224

222

Type-designation code for ICs

IC type designations are based on the European Pro Electron sysitem. The code
system is explained in the Pro Electron brochure D 15%), edifion 1985.

*y Available from Pro Electron, Avenue Louise, 430 (B.12)
B-1080 Brussels, Belgium

Mounting instructions

Plastic package

The pins of the cases are bent downwards by an angle of 30° and fit into holes
with a diameler of between 0.7 and 0.9 mm spaced 2.54 mm apart. The dimension x is
given in the corresponding drawing.

The bottom of the package will not touch the PC board after insertion because
the pins have shoulders just below the package (see figure 1).

After insertion of the package into the PC board it is advisable to bend the ends
of two pins at an angle of approx. 30° to the board so that the package does not
have to be pressed down during soldering. Plastic packages are soldered on that
side of the PCB facing away from the package.

The maximum permissible soldering temperature is 300°C (max. 5 s) for manual
soldering and 260 °C {max. 10 s) for dip soldering and wave soldering.

0.65min
—{

JApApAR

TmSolder
{# d} & & 4

—+{7 5h-- Dimensions in mm

Figure 1

Power package with 5, 7, or 9 pins

Power packages generally have wider pins than stated in paragraph 2.2.1, meaning
that the hole diameter on the PCB must be between 1.1 and 1.8 mm. If the pins
are bent, there should be no stress between the pins and the package. The
minimum distance between the package and the bending pointis 2 mm.

Refer to paragraph 2.2.1 for soldering temperatures.

21
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Plastic packages (SO and PLCC) for surface mounting (SMD)

Iron soldering: soldering temperature 300°C for max. 5 s;
minimum distance between package and soldering point
1.5 mm
package temperature max. 150°C; no mechanical stress
on the pins

Vapor phase soldering: soldering temperature 215 °C, max. solderingtime 30 s
Wave soldering:

{pins and package

are dipped into

the tin bath) soldering temperature 260 °C, max. soldering time 3 s.

5 H 8 DIN 41873 and similar packages

The package may be mounted in any position. The ends of the pins may be kinked

up to a distance of 1.5 mm from the bottom of the package to suit the hole spacing

(fig. 2).

Pins that are too long should be clipped before soldering.

tron or dip soldering may be empioyed.

Maximum soldering duration for dip soldering at 250 °C bath temperature t,,,= 58
at 300°C bath temperature t,,, = 4s

for iron soldering at 250°C iron temperature t,,,=15s

at 300 °C iron temperature t,,, =12s
at 350 °C iron temperature t,,,= 8s

L,

Bending radius

0.5mm tn
Tin salder
5 ® 0051006
E- S k3 Dimensions in mm
2 @ 3
Figure 2
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225 Qther points to note
Ensure that no current is able to flow between the solder bath or soldering iron
and the PCB. It is advisable to ground the pins that are to be soldered as well as
the solder bath or soldering iron.
When they are being prepared and inserted in a PCB, circuits should be protected
against static charging. Under no circumstances may the components be removed
or inserted whilst the operating voltage is switched on.
The increase in chip temperature during the soldering process results in a temporary
increase in electrostatic sensitivity of integrated circuits. Special precautions should
therelore be taken against line transients, e.g. through the switching of inductances
on magnetic chutes, etc.

226 MIKROPACK (SMD)
MIKROPACK components are delivered on film reels.

Mounting suggestions

a) We recommend vapor phase soldering: soldering temperature 215°C, soldering time
max. 30 s

k) For prototypes and small quantities (up to approximately 50.0 items/y), the hot table
soldering methed can also be used (fig. 3).

MIKROPACK Cover Substrate

e/

R R )
R R R e R AR

e

=
Metallization (conductor) Hot fable

Figure 3

Required equipment and accessories

@ cutting device

@ hot table, temperature regulated (e.g. Weld-Equip, Unitek)

@ stereo microscope (e.g. Wild, Zeiss, magnification § - - - 40 times)
@ substrate material; epoxy resin: hard paper; ceramic {(thick thin film)

Soldering data

® soldering temperature: 210 °C max,

@ solder coating on substrate: Pb/Sn (e.g. 60/40) wave-tinned or electrodeposited
® soldering time: approx. 10 s

@ flux: e.g. colophony, dissolved in alcohot

® cleaning agents (as required): e.g. Freon TP-35, TE, TF

23
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c) For large quantities (e.g. more than 50.0 items/y} bar soldering is also suitable.

Suctien hole  ————.
Ctamp P
Soldering bar__

MIKROPACK ——— __

Tinned conductor — e '

Substrate -

Figure 4

Required equipment

@ scldering equipment (e.g. Weld-Equip, Farco, Jade} _
@ substrate material: epoxy resin; hard paper; flexible materials, e.g. polyamide

Soldering data

® soldering temperature: 210 °C max.

@ solder coaling on the substrate: Pb/Sn (e.g. 60/40), wave-tinned or electro-
deposited

® soldering time; approx. 2 s

@ flux: e.g. colophony dissoived in alcohol

@ cleaning agents (as required): e.g. Freon TP-35, TE, TF

24
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2.3.2

233

Processing guidelines for ICs

Integrated circuits (ICs) are electrostatic-sensitive (ESS) devices. The requirement
for greater packing density has led to increasingly small structures on semi-
conductor chips, with the result that today every IC, whether bipolar, MOS, or
CMOS, has to he protected against electrostatics.

MOS and CMOS devices generally have integrated protective circuits and it is
hardly possible any more for them to be destroyed by purely static electricity.
On the other hand, there is acute danger from electrostatic discharges (ESD).

Of the multitude of possible sources of discharge, charged devices should be
mentioned in addition to charged persons. With low-resistive discharges itis possible
for peak power amounting to kilowatts to be produced.

For the protection of devices the following principles should be observed:

a) Reduction of charging veltage, below 200 V if possible.
Means which are effective here are an increase in relative humidity to 2 60%
and the replacement of highly charging plastics by antistatic materials.

by With every kind of contact with the device pins a charge equalization is to be
expected. This should always be highly resistive (ideally R = 10% to 10% Q).

All in all this means that ICs call for special handling, because uncontrolled charges,
voltages from ungrounded equipment or persons, surge voltage spikes and similar
influences can destroy a device. Even if devices have protective circuits (e.g. pro-
tective diodes) on their inputs, the following guidelines for their handling should
nevertheless be observed.

Identification

The pdcking of ESS devices is provided with the following label by the manu-
facturer: g

Scope
The guidelines apply to the storage, transport, testing, and processing of all kinds
of ICs, equipped and soldered circuit boards that comprise such components.

Handling of devices

1. ICs must be left in their containers until they are processed.

2. ICs may only be handled at specially equipped work stations. These stations
must have work surfaces covered with a conductive materia! of the order of
109 to 109 Q/cm.

3, With humidity of >50% a coat of pure cotton is sufficient. In the case of
chargeable synthetiic fibers the clothing should he worn close-fitting. The wrist
strap must be worn snugly on the skin and be grounded across a resistor
of 50 to 100 kGQ.

25
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4. If conductive floors, R = 5 x 104 to 107 & are provided, further protection can
be achieved by using so-called MOS chairs and shoes with a conductive sole
(R =105t0 107 Q).

5. All transport containers for ESS devices and assembled circuit boards must
first be brought to the same potential by being placed on the work surface or
touched by the operator before the individual devices may be handled. The
potential equalization should be across a resistor of 108 to 108 €.

6. When loading machines and production devices it should be noted that the
devices come out of the transport magazine charged and can be damaged if
they touch metal, e.g. machine parts.

Example 1) conductive {black) tubes.
The devices may be destroyed in the tube by charged persons
or come out of the tube charged if this is emptied by a charged
person,
Conductive tubes may only be handled at ESS work stations
(high-resistance work-station and person grounding).

Example 2) anti-static (transparent) tubes.
The devices cannot be destroyed by charged perscns in the tube
{there may be a rare exception in the case of custom ICs with
unprotected gate pins). The devices can be endangered as in 1)
when the tube is emptied if the laiter, especially at low humidity, is
no longer sufficiently anti-static after a long period of storage
(> 1 year}.

in both cases damage can be avoided by discharging the devices across a.

grounded adapter of high-resistance material (= 108 to 108 Q/cm) between the
tube and the machine.

The use of metal tubes - especially of anodized aluminum - ts not advisable
because of the danger of low-resistance device discharge.

Storage

E SS devices should only be stored in identified locations provided for the purpose.
During storage the devices should remain in the packing in which they are supplied.
The storage temperature should not exceed 60 °C.

Transport

ESS devices in approved packing tubes should only be transported in suitable
containers of conductive ¢or longterm anti-static-treated plastic or possibly un-
varnished wood. Containers of high-charging plastic or very low-resistance materials
are in like manner unsuitable.

Transfer cars and their rollers should exhibit adequate electrical conductivity

(R <10% Q). Sliding contacts and grounding chains will not reliably eliminate
charges.
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incoming inspection

In incoming inspection the above guidelines should be observed. Otherwise any
right to refund or replacement if devices fail inspection may be lost.

Material and mounting

1. The drive belts of machines used for the processing of the devices, in as much
as they come into contact with them (e.g. bending and cutiing machines,
conveyor belts), should be treated with anti-stalic spray {e.g. anti-static spray
100 from Kontaktchemie). It is better, however, to avoid the contact completely.

2. If ESS devices have to be soldered or desoldered manually, soldering irons
with thyristor control may not be used. Siemens EMI-suppression capacitors
of the type B 81711-B31...-B36 have proven very effective against line transients.

3. Circuit boards fitted and scldered with ESS devices are always to be con-
sidered as endangered.

Electrical tests

1. The devices should be processed with observation of these guidelines. Before
assembled and soldered circuit boards are tested, remove any shorting rings.

2. Test sockets must not be conducting any voltage when individual devices or
assembled circuit boards are inserted or withdrawn, unless works' specifi-
cations slate otherwise. Ensure that the test devices do not produce any
voltage spikes, either when being turned on and off in norma'l operation or if
the power fuse blows or other fuses respond.

3. Signal voltages may only be applied to the inputs of ICs when or after the
supply voltage is turned on. They must be disconnected before or when the
supply voltage is turned off.

4. Observe any notes and instructions in the respective data books.

Packing of assembled PC boards or flatpack units

The packing material sheuld exhibit low volume conductlwty
105 &/cm < p <101 Q/cm.

In most cases - especially with humidity of > 40% - this requirement is fulfilled
by simple corrugated hoard. Betlter protection is obtained with bags of conductive
polyethylene foam {e.g. RCAS 1200 from Richmond of Redlands, Califarnia).

One should always ensure that boards cannot touch.

In special cases it may be necessary to provide protection against strong electric
fietds, such as can be generated by conveyor belts for example. For this purpose
a sheath of aluminum foil is recommended, although direct contact between the
film and the PCB must be avoided. Cardboard boxes with an aluminum-foil lining,
such as those used for shipping our devices, are available from Laber of Munich.
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Uitrasonic cleaning of ICs

The following recommendation applies to plastic packages. For cavity packages
{metal and also ceramic) separate regulations have to be observed.

Freon and isopropyl alcohol (frade name: propanol) can be used as solvents.
These solvents can also be used for plastic packages because they do not eat
into the plastic material.

An ultrasonic bath in double halfwave operation is advisable because of the low
component stress.

The uitrasonic limits are as follows:

sound frequency f >40kHz
exposure t <2min
alternating sound pressure p <0.29 bar
sound power N <0.5 W/cm?/liter

Data classification

Maximum ratings

Maximum ratings are absolute ratings; exceeding only one of these values may
cause irreversible damage to the integrated circuit.

Characteristics

The listed characteristics are ensured over the operating range of the integrated
circuit. Typical characteristics specify mean values expected over the production
spread. If not otherwise specified, typical characteristics will apply at T, = 25°C
and for the given supply voltage.

Operating range

In the operating range the functions given in the circuit description will be fulfilled.

Quality Assurance

Quality Assurance System

The high quality and reliability of integrated circuits from Siemens is the result
of a carefully arranged production which is systematically checked and controlled
at each production stage.

The procedures are subiject to a quality assurance system; full details are given
in the brochure ‘Siemens Quality Assurance System —Integrated Circuits' (SQS-IC).
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Figure 1 shows the most impartant stages of the “SQS-IC". A quality assurance (QA) depart-
ment which is independent of production and development, is responsible for the selected
control measures, acceptance procedures, and information feedback loops. This department
has state-of-the-art test and measuring equipment at its disposal, works according to
approved methods of statistical quality control, and is provided with facilities for accelerated

life and envircnmental tests used for both qualification and rautine monitoring tests.

The latest methods and equipment for preparation and analysis are employed to achieve
continuity of quality and reliability.

Quality Control Stages

Incoming Inspection
Ports

Auxiliaries
Materials

Qualification Stages

In- process Control
Physical Parameters
Dimensions

Visual Inspection

1st Lot Acceptance Test

In-process Control
Bending

Gimensions

2nd Lot Acceptonce Test
Ird Lot Acceptance Test

Lonformance Inspection
[ Attributes |

Figure 1

Process
Development
{wafers )
wafer Quality
Production Release
[Development of
Package+Pracess|
(Assembly |
Quality
Assembly ‘_<Re!euse>——l
Product
Development
Testing Quality
Departments Release
Stock
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2.5.2 Conformance

Each integrated circuit is subjected to a final test at the end of the production process.
These tests are carried out by computer-conirolled, automatic test systems because hundreds
of thousands of operating conditions as well as a large number of static and dynamic
parameters have to be considered. Moreover, the test systems are extremely reliable and
reproducible, The quality assurance department carries out a final check in the form of a
lot-by-lot sampling inspection to additionally ensure this minimum percent defectives as well
as the acceptable quality level (AGL). Sampling inspection is performed in accordance
with the inspection plans of DIN 40080, as well as of the identical MIL-STD-105 or IEC 410.

The table shows the results of such sampling inspections performed with hundreds of
thousands of ICs during 1985. These results correspond to the average outgoing quality
(A0Q), and are specified as defectives per miliion (DPM).

Inoperatives Sum of Sum of
electrical mechanical
defectives defectives

AOQ AOQ ADQ
(DPM) (DPM) (DPM)
SSI/MSI
< 1000 gate functions 40 200 100
LSI/VLSI
= 1000 gate functions 120 400 200

2.5.3 Reliability
2.5.3.1 Measures Taken during Development

The reliability of ICs is already considerably influenced at the development stage. Siemens
has, therefore, fixed certain design standards for the develepment of circuit and layout,
specifying e.g. minimum width and spacing of conductive layers on a chip, dimensions
and electrical parameters of protective circuits for electrostatic charge, etc. An examination
with the aid of carefully arranged programs operated on large-scale computers, guarantees
the immediate identification and elimination of unintentional violations of these design
standards.

2.5.3.2 In-Process Control during Production

The manufacturing of integrated circuits comprises several hundred production steps.
As each step is to be executed with utmost accuracy, the in-process control is of out-
standing importance. Some processes require more than a hundred different test measures.
The tests have been arranged such that the individual process steps can be reproduced
continuously.
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The decreasing failure rates reflect the never ending effort in this direction; in the course
of the years they have been reduced considerably despite an immense rise in the IC's
complexity.

So in 1985 the typical random failure rates estimated for accelerated life tests with almost
2 million |Cs of all complexities are found to be around 80 fit.

2.5.3.3 Reliability Monitoring

The general course of the IC’s failure rate versus time is shown by a so-called “bathtub”
curve (figure 2). The failure rate has its peak during the first few operating hours (early
failure period). After the early failure period has decaved, the “constant” failure rate
period starts during which the failures may occur at an approximately uniform rate. This
period ends with a repeated rise of the curve during the wear-out failure period. For ICs,
however, the latter period usually lies far beyond the service life specified for the individual
equipment.

Failure Rate
A

/
Constant Failure Rate Pericd 4
Early Wear —Qut
Failure Failure
Period Period

Operating Hours ~———

Figure 2

Reliability tests for ICs are usually destructive examinations. They are, therefore, carried
out with samples. Most failure mechanisms can be accelerated by means of higher
temperatures. Due to the temperature dependence of the failure mechanisms, it is possible
to simulate future operational behavior within a short time by applying high temperatures;
this is called life test.
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The acceleration factor B for the life test can be obtained from the Arrhenius equation

- Eay1 _ 1
B = exp (T ('?1 T, )
where T, is the temperature at which the life test is performed, T, is the assumed operating

temperature, and k is the Boltzmann constant.

Important for factor B is the activation energy E,. It lies between 0.3 and 1.3 eV and differs
considerably for individual failure mechanisms.

For all Siemens ICs, the reliability data from life tests is converted to an operating temper-
ature of T, = 40°C, assuming an average activation energy of 0.4 eV. The acceleration
factor for life tests at 125°C is thus 24, compared with operational behavior. This method
considers aglso failure mechanisms with’ low activation energy, i.e. which are only slightly
accelerated by the temperature effect.

Various reliability tests are periodically performed with IC types that are representative of a
certain production line - this is described in the brochure “SQS-IC”. Such tests are e.g. humi-
dity test at 85°C and 85% relative humidity, pressure cooker test, as well as life tests up to
1000 hours and more, Test results are available in the form of summary reports.
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2.6 Summary of terms and symbols in alphabetical order

A B
AC
AF
AM
8

C

Ci, G
Cek Co
CLK
DC

D

f

Af
™M

o f
fq, fo

GND

gt T
o __HNEQC

2IZTEI-ER=T

Z

Indices for limit value
Alternating current

Audio frequency
Amplitude modulation
Bandwidth

Capacitance

Input capacitance

Clock capacitor

Clock

Direct current

Differential

Fraquency

Frequency deviation
Frequency modulation
Input frequency

Output frequency

Gain

giga (109)

Ground

Hysteresis

Cycles per second (Heriz)
Input

Current

Current consumption
Intermediate frequency
kilo {10%)

Kelvin

Inductance

Milli (103

Mega (106)

Meodulation factor
Medium wave

Noise

Offset

Oscillator

Power dissipation

Max. perm. power dissipation
Peak-to-peak

Output

Q-factor

Resistance

Thermal resistance (junction-case)
Thermal resistance (system-case)
Thermal resistance (system-air}
Radio frequency
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S+ N . .
N Signal-to-noise ratio
T Cycle time
T Temperature
ic Temperature coefficient
t Time
Ta Ambient temperature in operation
Tstg Storage temperature
T; Junction temperature
ty Hold time
f) input puise duration
In Instant prior to clock pulse
th+1 Instant after clock pulse
tp Average pulse transit time
Ihd Pulse delay time
th HL HL pulse transit time
tpim LH pulse transit time
i Input pulse duration
ha Output pulse duration
iR Reset pulse duration
ths Set pulse duration
th oLk Clock pulse duration
thz Count pulse duration
ts Set-up time
i Signal transition time
t Dead time
ta Qutput pulse duration
L HL transition time
T LH LH transition time
THD Total harmonic distortion
v Volt
V, v Voltage, general
Viy Hysteresis voltage
Vi Wi Input voltage
Vo Vo Qutput voltage
Vr Reverse voltage
Vs Supply voltage
W Watt
Z Impedance
Z Zener

a4
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all-Effect Vane Switch

The Hall-effect vane switch HKZ 101 is a contactless switch consisting of a monolithic inte-
grated Hall-effect circuit and a special magnetic circuit hermetically sealed ina plastic package.
The switch is actuated by a shoft-iron vane which is passed through the air gap between
magnet and Hall sensor.
The main application field is in cars, i.e. as a breakerless trigger in electronic ignition systems.
Numercus industrial applications can be found in control engineering, especially in those
areas where switches must operate maintenance-free under harsh environmetal conditions
(e.q. rpm sensor, limit switch, position sensor, speed measurement, shaft encoder, scanning

of coding disks, etc.).
Features
® Contactless switch with open collector autput (40 mA)
@ Static switching ’
@ High switching frequency
@ Hermetically sealed with plastic
@ Unaffected by dirt, light, vibration
® Large temperature and voltage range
@ Integrated overvoltage protection
@ High interference immunity
Special package
|a—22 5204 —w=] 17.3max |
& -l 12,521 0—2521-'—--

+ =2 ——
2yy 1 A4 F
O ]

?s Bl ey :
gl e ’ | |
23 3:01
€l =T s0s
"._é —  |ee——
gl —o{ 16.6MAK |a—

red green blck
¥ @y foev)

#*Change to 130%3mm in preporation
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HKZ 101

Function

The Hall-effect switch is actuated by a soft-iron vane that passes through the air gap between
magnet and Hall-effect senser. The vane short-circuits the magnetic flux before the Hall-effect
sensor, as shown in figure 1. The open coltector output is conductive (LOW) when the vane is
outside the air gap, and blocks (HIGH) when the vane is introduced into the air gap. The output
remains HIGH as leng as the vane remains in the air gap. This static function does not require
a minimum operating frequency. The output signal shape is independent of the operating
frequency.

The circuit features integrated overvoltage protection against most of the voltage peaks occur-
ring in automotive and industrial applications. The output stage has a Schmitt trigger
characteristic. Most electronic circuits can be driven directly due to the open collector output
current of max. 40 mA.

Principle of operation

@ Hu\[t 1C

A ?/\{—————— 3 a) Magnetic flux'through the
V%’L | Fe Flux conductors Hall-effect switch
: 7 with no vane
5 W in the gap
- i
Case N!\_\\______ _J
7/
Muagnet
®
4 y4-fe b) Magnetic flux
I; AJ Fe vane shonr-circuited by
A the soft-iron
vane

Figure 1

Mechanical characteristics

The Hall-effect vane switch is hermetically sealed in a special plastic, so that it can also be used
under harsh environmental conditions. The package is waterproof, vibration-resistant and re-
sistant to gasoline, ¢il and salt. Two tubular rivets are incorporated in the package to mount
the sensor on its carrier plate. The circuit has three flexible leads for power supply and output.

38



HKZ 101

Application notes

The output current of the “open collector” must be limited o the maximum permissible
value by a load resistor adapted to the application.

For optimum efficiency of the integrated overvoltage protection, it is suggested that a re-
sistor of approx. 100 (1 be provided in the component's power supply to limit the current.

‘VS
4OmA mox.
HKZ 101
green
Maximum ratings Test conditions | Lower Upper
limit B limit A
Supply voltage Vs —-1.2 24 V'
Tamp =25°C 30 v

Output voltage in OFF-state Vg —-0.8 30 v
Inverse supply current =I5 Tamp $80°C 200 mA
{limited externally) t<1h
Qutput current I without vane 40 mA
Inverse output current —Iq 30 mA
Ambient temperature Tamb —40 135 °G
during operation
Storage temperature Teg —-40 150 °C
Thermal resistance (system-air) Rihsa 170 K/wW
Operating range
Ambient temperature Tamb —40 130 °C
Supply voltage Vs 4.5 24 \Y
Vane: thickness a 0.5 mm

width b 8 mm

gap length c L] mm

immersion depth h 4.6 g9 mm

gap height d 17.3—h mm
1) see figure 3
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HKZ 101

Characteristics Test conditions Lower Upper
Vs=5Vto18YV,; limit B limit A
Tamb =—30°C t0 130 °C
QOutput saturation Vi sat without vane
vollage In =40 mA
Tomn™—30 to 110°C 0.4 v
Tamp=1101t0130°C 0.8 v
Output reverse current Ian with vane 10 LA
Supply current I without vane 12 mA,
Detay time tyn T Iy =40 mA 1 us
Overvolitage protection
- Supply voltage (Vs) Vsz Is=16 mA 32 42 v
- Output (Vo) Vso Is=16mA 32 42 v

Switching point characteristics

Definitions

In most applications, the switching point is set exactly by mechanical adjustment, thus
compensating all mechanical tolerances in the system including the scatter of the Hall-effect
vane switch. For the function of the device in operation, only the deviations of those
characteristics depending on temperature and operating voltage are important.

The characteristic values of the switching points are, therefore, not direclly referred to the
mechanical dimensions of the vane swilch, but to an electrically defined symmetry B,
according to formula 1):

1} By =(ONjey + OFFiy; + ONygp + OFF ) 4
By =A;+0.3 mm

The definition of the operate and release points is shown in figure 2.
Operate point f,y is obtained by subtracting the measured ON operate value from the
reference point By:

2) fon = ONjigny — By =By — ONyeyy

The release point fore is calculated from the difference between the appropriate ON and
OFF points:

3) forr= ONrighl - OFFrigh( = OFFian — ONjon

fon o @nd fozr ¢ are the switching points measured for the individual component under
normal conditions (Vg =12 V, T, = 25 °C) within the characteristic device deviation

The deviations of the operate and release points are defined according to 4):

4) Afon ="fon —Tono

AMorr =torr = forro
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HKZ 101

Switching point definitions

| Soft iron vane

o

Ag=Mechanical symmetvy axis
B, By =Electrical symmetry axis

m:‘l_—_.m Bg= Ayt 0.3mm

Figure 2
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HKZ 101

Mechanical measurement conditions

a) Measuting vane {material;soft iron)

Fe vane

Figure 3

ha— ¢ —wp—

Switching point characteristics
Vane:a=075mm,b=8mm,c=10mm
Position: center of air gap

Ve=5Vto 18V

HKZ 101
Operate point
Deviations

Release point
Deviations

42

b) Immersion depth

Fe vane
49
h
Test conditions Lower Upper
limit B typ limit A
fone | Ve=12V, Tamy=25°C 0.85 1.45 2.05 mm
Afan Tamb=—30t0 25°C -0.4 +0.15 +0.7 mm
Tamb = 25 to 80°C —-0.2 +0.15 +0.4 mm
Tamb= 8010 130°C —-0.4 +0.2 +0.7 mm
forra Vg=12V, Tamp=25°C 1.64 2.54 3.54 mm
Aforr | Tamn =—30t0 25°C —-0.8 +0.3 14 mm
Tamb =25 t0 80°C —-0.4 +0.3 0.8 mm
Tamp =80 10 130°C —-0.8 +0.4 1.4 mm




FM IF Ampilifier with Demodulator somp
DIP 16

S 041 P is a symmetrical, six-stage amplifier with symmetrical ceincidence demodulator for ampli-
fying, limiting, and demodulating frequency-modulated signals. The IC is particutarly suited for
sets where low current consumption is of importance, or where major supply fluctuations occur.

The pin configuration corresponds to the well-known TBA 120, Pin 5 of S 041 P, however,

is not connected internally. These types are especially suited for applications in narrow-band
FM systems (455 kHz) and in conventional or standard FM IF systems (10.7 MHz).

Features

@ Good limiting properties
® Wide voltage range

@® Low current consumption
® Few external components

Maximum ratings

Supply voltage Vg 15 v
Junction temperature I 150 °C
Storage temperature range Tatg —40t0 125 °C
Thermal resistance (system-air}

SO P R sa 90 KW
Operating range
Supply voltage range Vs 41015 v
Frequency range f; 01035 MHz
Ambient temperature range Tamn —2510 85 °c
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SO041P

Characteristics (V; =12V, Q approx. 35, f..s =1 kHz, T, = 25°C)

Current consumption
AF output voltage
{(f,=10.7 MHz, Af=+ 50 kHz, ¥, =10 mV)
Total harmonic distortion
{f,=10.7 MHz, Af=+ 50 kHz, ¥, =10 mV)
Deviation of AF output voltage
(Vg =15V —> 4V, ;=107 MHz,
Af=150 kHz)
Input voltage for limiting
{fi=10.7 MHz, Af=+50 kHz}
IF voltage gain {f; =10.7 MHz)
IF putput voltage far limiting
{each cutput)
Inputimpedance f;=10.7 MHz
f; =455 kHz
Quiput resistance (pin 8)
Voltage drop at AF ballast resistance
AM suppression
(V=10 mV, Af=+ 50 kHz, m = 30%)

min typ max

Is 4.0 5.4 6.8 mA

Vo rme 100 170 lul
THD 0.55 1.0 %

AV, 1.5 dB
Vitim 30 60 nY

G, 88 dB
Vapo 130 mv

Z 20/2 k&/pF
Z; 50/4 kQ/pF
Rq 3.5 5 8.5 [i{#]
Vi1-8 15 Vv

apm 60 dB

All connections mentioned in the index refer o 8 041 P {e.g. Vy4)

Test circuit

44
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S04 P

Application circuit for 10.7 MHz (FM IF)
and 455 kHz (narrow-band FM)

AF

Data in pareptheses for 455kHz (narrow-band FM)

Coils 10.7 MHz 455 kHz

L, 15 turns/0.15 CuLs 71.5turns/12 x 0,04 CulLS
L, 12 turns/0.25 CuLS 71.5turns/12 x 0.04 CuLS
Coil set D 41-2165 D 41-2393 of Messrs. Vogt
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S04 P

Current consumption AF output voltage and total
versus supply voltage harmonic distortion versus
supply voltage
f,=10.7 MHz; Af=+£ 50 kHz
mA m Tmoa =1 kHz; Q approx. 35 o
10 50 5
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DC output voltage difference Input voltage for limiting
versus supply voltage versus supply voltage
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Mixer
S042P

DIP 14

Symmetrical mixer for frequencies up to 200 MHz. It can be driven by an external source or by the
builtin oscillator. The input signais are suppressed at the outputs. in addition to the
usual mixer applications in receivers, converters, and demodulaiors for AM and FM, the
S 042 P can also be used as electronic polarity switches, multipliers, etc.

Features

@ Versatile application

® Wide range of supply voltage

® Few external components

@ High conversion transconductance
® Low noise figure

Maximum ratings

Supnly voltage Vs 15 \'
Junction temperature T 150 °C
Storage temperature range Targ —~40t0 125 °C
Thermal resistance {system-air) S 042 P R sa 90 K/W

Operating range

Supply voltage range Vs 4to15 A
Ambient temperature range Tamb ~1510 79 °C
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Characteristics (V. =12 V, T,,, =25°C})

min typ max
Current consumption Is=L+L+I 1.4 2.15 2.9 mA
Output current L=1I 0.36 0.52 0.68 mA
Qutput currant difference I~ —60 60 mA,
Supply current Is 0.7 1.1 1.6 mA
Power gain Gp 14 16.5 dB
(f, =100 MHz, fosc =110.7 MHz)
Breakdown voltage Vo, Vg 25 i
(Izlg =10 mA; VT,B =0V)
Output capacitance Com Cam & pF
Conversion transconduciance S= N = i 5 mS
(f =455 kHz) Vo-Va VoV
Moise figure NF 7 dB

Ali connections mentioned in the index refer to S 042 P (e.g. )

Test circuit
W =2V
fip= 107 MHz
Lsesr
Ai=100MHz >— 2213 Furns
1,5,69,14(10)
3!3 turns

10nF-!:NY-\N\—I

Foae =107 MHZ

Connections in parentheses apply 0 S 042E

50



S042P

Circuit diagram

5 3 3
"
7 o
22kQ2
4
2.2kQ
—{ 1
8c
Mo
| EFos—
1.4kQ
. o 14,69 T4

A galvanic connection between pins 7 and 8 and pins 11 and 13 through coupling windings
is recommended.

Between pins 10 and 14 (ground} and between pins 12 and 14, one resistance each of at
least 220 Q) may be connected to increase the currents and thus the conversion transcon-
ductance. Pins 10 and 12 may be connecied through any impedance. In case of a direct
connection between pins 10 and 12, the resistance from this pin to 14 may be at least
100 Q. Depending on the layout, a capacitor (10 to 50 pF) may be required between pins 7
and 8 to prevent oscillations in the VHF band.
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sSoe2pP

Application circuits

VHF mixer with inductive tuning

10.7MHz

Mixer for short-wave application
in self-oscillating operation

16... 48MHz

6turns
1Burns

LOturns

Mixer for remote control receivers
without oscillator

1
|
| '
2112 MHz

For overtane crysials an adequate
inductance is recommended between
pins 10 and 12 to avoid oscillations to the
fundamental tone.

¥

26.66 MHz

Ditferential amplifier with internal neu-
tralization, also suited for use as limiter
far frequencies up to 50 MHz or at
higher currents up to 100 MHz
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Video Pulse Generator S178A

DIP 28

The 8178 A is an MOS circuit using p-channel metai-gate-technology with enhancement and
depletion transistors, featuring the following technical characteristics:

The video pulse generator produces the syng, control, and erase signals required for the
control of cameras, mixers, and other equipment.

The foitowing signals are generated;

@ Gating signal A

® Sync signal S

® Horizontal puise H

@ Vertical pulse V

® Terminal pulse K;

@ Horizontal gating pulse A (H)

® Double line frequency H/»
half vertical frequency Vy

@ Vidicon gating signai ¥,

—> H/; +Vp signal with external signal mixing

Features

All putses are derived digitally from an input frequency corresponding to a pulse scheme, with
a duty cycle of 1:1.

Putse width according to latest CCIR and ElA standards.

The following 6 pulse schemes have been programmed permanently {by 3-bit coding and line
number coding):

525 lines (60 Hz) required input frequency 1.008 MHz

625 lines (50 Hz) required input frequency 1.000 MHz

735 lines (60 Hz) required input frequency 1.4112 MHz

875 lines (50 Hz} required input frequency 1.400 MHz
1023 lines {80 Hz) required input frequency 1.96416 MHz
1249 lines (50 Hz) required input frequency 1.9984 MHz
Deviating from the above, any line number between 512 and 1535 lines may be programmed.
it shouid be noted, however, that a frame frequency of 50 Hz {parial picture duration 20 ms)
or 60 Hz (16.66) is achieved.

Within the operating frequency it is, however, possible to mix any standard position with any
line number.

The following relation applies:

Input frequency f; = 64: line period H
= 32: line number Z x frame frequency f;

Not for new design
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S178 A

Pin configuration

top view
Veg 1 [ 128 A signal
Fp 2 I: ] 27TV pulse
2 3 26 AMH] signal
7 4] 25N,
5 Pulse scheme
2 5 ] 24 Ny { foitey
Line 28 s ] ’]zs Ne
number
toding 24 7 [ ']22 %, pulse
2’ 8 I: I]ZW 3 signal
2? g [ ]20 H pulse
2! 1 ] 19 v, signal
20 1 ] 18 st inpot
Ve input 92 [I :l‘l? Clock input
SW1 input 13 [} ]16 Hi2 frequency sutous
Ve output 14 ] )15 oo
Block diagram
I,_______._______.,_____..._._.. ______ —
L..H.putsa
| H1$ frfquencv
outpu
Input (clock) I, angjgpgsl Puise-width H = AH} signal
frequency | 6l:1 logic program K, pulse
| | Combination i
| * logic —‘—b A signal
I ! Clock o [ .
_ e I Lumbm‘ghon —*5 signal
‘ 0 .
| ; : HandV _l_> Vy signal
g ] ;H.‘? s J v program L——f—- vV, pulse
s i Verticel counter Pulse-width |
St or ond v |
; i line counter subsequent program |
21 512=1535:1 logit 1 V pulse
: S

number of lines
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S178A

Maximum ratings

Supply voltage ]
Voltage at all inputs
Input current

(Vi =0.3V; Vgs=0V)
Qutput current

Junction temperature
Storage temperature

Ambient temperature during cperation

Characteristics
Tame =25°C

Supply voltage
Supply current

Inputs

H input voltage
L input voltage

COutputs

H output voitage
L output voltage

H output voltage
L cutput voltage

H output voltage

L cutput voltage
Signal transition time
ot outputs

input frequency
Propagation delay time

referred

Lower Upper
limit B limit A
Voo —-12 0.3
to Vgs=0V Vi —20 0.3
5 100 pA
IQ H —100 I.I.A
IQ L 2 mA
T 125
Taig —55 125
Tamb -25 75
Test conditions Lower Upper
limit B typ limit A
—Voo 9.5 10 10.5 v
{oo 60 70 mA
direct control
with TTL output
level
ViH Vss~1.5 Vss v
V“_ "VDD _VDD+5'5 A
when loaded
with one TTL input
Vau IQH =—40 }.I.A Vss"’2.6 Ay
VaL Iq =16 mA TTL GND—0.7 TTL GND4+0.4 |V
when loaded with
2 LPS inputs;
Vou | Ton=—40pA Vss—2.6 v
Var Io =08mA LPS GND—0.7 LPS GND+0.4 |V
for capacitive
ioad only:
Var Vgs—2.6 v
VoL Voo Vpot+t v
tr when loaded with 100 ns
2 .PS inputs
fork 1 2 MHz
tp clock slope — 0.2 0.4 us
signal output
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Interface to 75 Q cable

A driver stage is required as the pulse generator outputs ¢an be loaded with one TTL input,

each. The circuit is to be designed according to the diagram below.

As a driver stage for the 75 € coaxial cable, the TTL circuit 75453 (maximum output current

300 mA; pulse delay 11 ns) is recomimended.

Vop. 10V

S178A outputs 75453 759 cable

Programming list for line number coding

Pin number 2 3 4 5 6 7 8 9 10 11 26 24 23
Line number | 2 28 27 28 25 p4 23 p2 1 20 N, Nz N
525 H L L L L L H H L H L L L

524 H L L L L L H L H L
625 H L L H H H L L L H L L H
624 H L L H H L H H H L
735 H L H H L H H H H H L H L
734 H L H H L H H H L L
875 H H L H H L H L H H L H H
874 H H L H H L H L L L
1023 H H H H H H H H H H H L L
1022 H H H H H H H H L L
1249 L L H H H L L L L H H L H
1248 L L H H L H H H H L
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Pulse width table for the programmed line numbers

Pin 525 625 735 875 1023 1249
No. = 1.008 MHz f= 1,000 MHz f=1.4112MHz | f= 1.400 MHz f=1.96416 MHz | f= 1.9984 MHz
t,=0.49603pus | t=0.5us t, =0.3543 us ty= 0.3514 us ty=0.25456 s | ty=0.2502 ps
us fo| us fo| us fy) ps ty| us | ps fs
~ Line period H 63.492 128 | 64.00 128 | 45.3514 128 | 45.7142 128 | 32,583 128 | 32.0256 128
16 H/; synchronization 31.76 64 | 32.00 64 | 22.68 84 | 22.86 64 | 16.29 64 | 16.01 64
20 Hpulse 6.45 13 ;7.0 14 | 4.96 14 | 4.99 14 | 2.54 10 | 25 10
26 Horizontal | 10.91 22 | 120 24 | 7.08 20 1 8.57 24 [7.13 28 | 6.0 24
gating A(H)
Harizontal
21 B romzations (H) | 446 9 {45 9 | 282 7 | 2.85 7 | 254 10 |25 10
20 Front porch 1.48 315 3 | 1.06 3 11.07 3 (076 31075 3
21 Equalizing pulses 2.48 5 |25 5 11414 41142 4 [1.02 4 ! 1.00
21 Interruption of the 4.45 9 | 45 9 | 2.48 7025 7 | 178 7175 7
V-synchronization pulse
22 Terminal pulse ¥; 1.42 301 207 2 |10Mm 21153 B 115 [
19 Vidicon 9.42 19 | 95 19 | 6.72 19 | 6.78 19 | 4.83 19 | 475 19
gating V, (H)
19 | Vidicon 1BH  + 19 | 16H + 196 | 20H + 19t | 20H  + 196 |30H + 19| 30H  + 19
gating V, (V) ° ? o 0 o o
Vertical
28 asting A (V) 20H  + 221, 125H + 245, |30H + 206, |30H + 245, [40H  + 28t [40H + 24
14 Vi signal 15.87 32 | 16.0 32 [11.34 32 111.43 32 | B.15 32 | 8.01 32
27 Vpulse 9.5H 10H 14.5H 15H 20H 20H
2 Number of pre-and 8 5 & 5 6 6

post equalizing pulses

Duty cycle f; = 50% 1— =21
1

v8lls



S178A

Line programming

Any line number between 512 and 1535 lines is binary-programmabile. A binary “1” is applied
to the pins 20 to 2% with condition Vgg 2 V= Vgg — 1.5 V and a binary “0” with Vpp <V, < Vgg
— 4.5 V. The correct programming of the MSB 210 is carried out automatically via pin 22 within
the line number range of 512 to 1535.

Uneven line numbers (interlaced scanning method})
The binary form of the desired line number is switched to the corresponding pins.

Even line numbers

The desired line number is reduced by 1 and the binary torm is switched to pins 20 to 29,
the LSB (29) is switched invertedly.

Functional description

The principal units of the pulse generator are the horizontal and the vertical counter (see block
diagram). The horizontal counter, divider ratio 64 :1, divides the input frequency down to twice
the line frequency H/,.

An additional logic ensures, that a defined condition of the switching stages is submitted to
the counter after a maximum of one picture change. The vertical counter is externaily pro-
grammable to a defined line number.

Due to the external 3-bit enconding, the desired pulse scheme is programmed internally;
i.e. the appropriate switching units for realizing the H and V program, are enabled. The puises
are now fed either directly to the outside, or are logically mixed and masked in the combi-
nation logic. The pulse start or the pulse widths, respectively occur at H/, sync defined
according to time. In the case of even line numbers, only the first field appears for all pulse
schemes, preceded by a Vy pulse,

In the case of uneven line numbers with first and second fields (interlaced scanning), the Vi
pulse precedes only the first field.

According to the CCIR standard, the first field starts, when the leading edge of the V pulse is
synchronous with the leading edge of A (H).

61




S178 A

External synchronization with H/; + Vr or S signal

For video mixing and cross-fading, the BAS signals of the individual cameras or video record-
ers must be sycnrhonized, i.e. correspond inline and picture, In the case of external synchroni-
zation, these two components must be contained in the external signal: either the horizontal
and vertical frequency in the case of the S signal; S (H) and S (V}, or S (H), and half of the
vertical frequency (H/» + VR).

At the beginning of the leading edge, short pulses must be derived from these two H and V
components, and thereby the defined setting of the horizontal and the vertical counter is
accomplished.

{Standard value: H component 300 ns < clock period
V component 1 us < H/5)

Because of the time deviation of the front edges of the line frequency H and S (H), which is
1.5 periods of the input frequency, the horizoniai counier wouid be set incorrectiy. For this
reason, an input S (H) has been selected for the horizontal component, which sets the counter
to the correct position when activated.

The same is valid for the vertical components of H/; + Vg and the S signal. The first frame
frequency pulse follows 2.5 or 3 line periods behind the Vi pulse, depending on the scheme.
The two inputs provided for the pulses from Vi or S (), respectively, and the correspondingly
encoded line scheme enable a proper setting of the vertical counter. Through the possibility
of a defined setting of the counters it is ensured that a proper standard pulse scheme is
obtained at the outputs even in the case of external synchronization involving different phase
conditions of the synchronization signals.

MNote:

At the time of setting the horizontal counter to a defined position, the phase relation of the
input frequency is undefined and consequently the tolerance of the synchronization would
be one clock period (i.e. <1 us for 625 lines). By means of an external phase synchronization
circuit with frequency multiplication, the input clock can be derived from the vertical compo-
nent and, thereby, a defined phase reiation of the reset pulse achieved relative to the input
clock. Hence a common line deviation (jitter) of < 20 ns absolute value can be achieved.

Control

The pulse generator derives the required pulses from the cutput frequency. As additionally
half a clock period is used for the generation of the pulse widths, and as both the leading
and trailing edges are used, an input duty cycie of 1:1is required.

It is, therefore, recommended to operate the quartz oscillator at twice the input frequency and
to divide it 2 :1 by an external stage, thereby obtaining an accurate duty cycle of 1:1.

Inputs which are not used must be connected to Vgg (H level).
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Control with TTL
[
oV | Vie, OV
|
|
M
|
Sy | Vg 10V
TIL | S84

A TV clock generator, externally synchronizable, using the integrated
video pulse generator S 178 A.

+5Y
[l]ﬂm E]um 1482
8 L [ v [
Osciliator 2], 1 {0052\ 11112 s
blocking 1MHz ﬂ 17 Input 12
. H Clack Ve [
—8siH) 2 [
${V) V, signal 19 2! L
input, * E 20 92 g
extarnal i g 53|18
] 2217 S1BA 7
Kr 2"—'
Hiz = 2 3 .% . 25 %
s . 5 g N
s HEF 4050 : 2N, z
Ky, - 10 9 e 203
v 12 11 21, 2|
15 % 2 1
A - . A Ves [
8

V4 %1500 -5y
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Programmable Diode Matrix S 353
$1353

S 2353
DIP 28
DIP 14
SO 14
This 8§ 353 contains 160 diodes arranged in a 10 x 16 matrix. The S 1353 contains 32 diodes
arranged in a 4 x8 matrix, the S 2353 contains 42 diodes arranged in a 7 x6 matrix.
For programming, an NiCr fuse is connected in series with the diode.

The matrix is primarily suitable:

1. to replace the extensive wiring in preselection swilches. Instead of the multipole wired
swilch, a single-pole model can be used. Switch and matrix are connected in series.

2. to be used as encoder, decoder, and recorder. The matrix is connected before or behind
the appropriate components, or connected between them. The electrical level is only
changed by the value of one diode voltage. The electrical connection remains,

3. The component requires MOS handling to avoid undesired programming.
One of the mast important applications is €.9., to enable the programming of frequencies
or line numbers, respectively, in conjunction with the PLL. component S 187 and the video
pulse generator S 178 A.

Maximum ratings of the individual diodes including fuse

Lower Upper

limit B limit A
Reverse voltage Vr 20 v
Voltage betwesn
land0g, Q and'Os” Vio» Voo 0 20 v
Forward current Ie 2 mA
Programming current Toroq 70 mA
Junction temperature T 125 °C
Storage temperature Teig —40 125 °C
Ambient temperature range Ta —25 70 °C

N Vg £V, Vig; example:if ¥, Vg are positive Og must be grounded.
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Electrical characteristics of the individual diodes including fuse

T, = 25 °C, if not otherwise specified

Reverse voliage
Forward voltage

Reverse current I-Q
Reverse current [-0g"
Programming current

Resistance of the suitably
programmed fuse
Capacitance I-Q
Recovery time

1) Reverse current of a single substrate ciode

66

S 353

S 1353
S 2353
Test Lower Upper
conditions limit B typ fimit A
Ve =1mA 1 1.5 v
I =50 uA 1.0 v
Ta=—25°C
=15 pA 0.8 0.85 v
Ta=—10°C
I V=10V 10 100 nA
Iao V=10V 500 nA
Log Vo=20V 50 70 mA
V=0V
Vo=—2V
R [Vo—V¥|<5V 20 MG
o4 V=2V 6 9 pF
ter Iz =200 pA 13 25 ns
Vemax =2 V
A =1kQ
Test at
Vr=0V




S 353
S 1353

S 2353

Programming conditions and simple programming circuit
Using the circuit shown, the matrix can be programmed in the following manner:

1
2
3
4.
5
6

o~

(T

. observe MOS handling
. connect pin Qg (substrate) to ground via a —2 V voltage source
. connect desired input [ to ground using switch 1

select desired output G with switch S2

. trigger programming process with button T3
. the specified voltage source with 18 V to 20 V must be suited for a load of at least

300 Q (fuse resistance), and must have a risetime from 0 Vio 20 Vof 1 us

. only one fuse may be programmed at a iime
. a current pulse duration of 5 ms to 10 ms is sufficient for programming.

T2

18-20V

-

I 2

%ﬁ; --------------- P

-

——-——o0 Sub./pin Og

|
Ol L [ L

s, N

o
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Pin configuration
top view

Q1% a3
77 26 2B 24 23 1 1 20 19 18 T 16 15
MM ra I I r I r A racarae

6 o2 13 1%

CI T T T I T L I JL T T I JC I J L JC 7T
12 3 & 5 T8 9 W
6 M 12 13 14 IS 6 17 18 19 MO0 T o1 Q2

Circuit

13 [

T\&\ )
=,

002

LB{,, e it o e - 4

L P

Note: Inputs must not be open V| < Vg
Test pin T must not be connected.
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Pin configuration
(top view)

Q1 Q2 03 T @4 @5 Q6
4 13 12 11 10 9 §
i I s I s N e O s 5 s O |

0 S 1353

Circuit
n 12 14
o 3 o
\6\\ \K\ \K\ )
xﬁ\ X&\l X®\v Q2
id
too— Pt -———-— -4
T R

Note: Inputs must not be open
V<Vy
Test pin T must not be connected
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S 2353

Pin configuration
(top view)
0, Q6 Q5 Q4 Q3 gz Q@1
%o 12 1M 1w 3 8
HHEHHABEH
0 S 2353
HHHHH®OH
M 12 13 I IS 16 17
Circuit
i I2
¢ [

S

bt

0 L Pb4-———- g
I

‘%
.
i

oQ2

Note: Inputs must not be open
Vi<yy
S = Substrate dicdes
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Electronic Dimmer S576 A,B,C
Electronic Light Switch S576 D

DIP 8

The IC S 576, constructed in PMOS depletion technology, permits the design of a digital
electronic dimmer or light switch. Turning on and off as well as the setting of the required
brightness are carried out via a single sensor or via an equivalent extensioninput, respectively.

Features

@® Sensor operation - no mechanically moveable switching elements

@ Operation is also possible from several extensions by means of sensors or push-buttons

® Can be interchanged with electromechanic wall switches in conventional light
installations

® Easy connection to a wireless remote control

@ Brightness control with a physiologically approximated linear characteristic

@ Very high interference immunity

@ The set brightness value remains stored during short line interruptions of <1 s

@ Low power dissipation

@ Very few peripherai components

@ Clock input provides for automatic dimming (slumber switch)

Pin configuration

top view
T
Voo 1 e output
Clock input 2] 7 Voo
r] Extension
Integrator C; 3|: input
Sync. input 4[ ]5 Sensor input

B Not for new design
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S576A,B,C

$576D

Maximum ratings Lower Upper
(without external protective clrcultry) limit B limit A
Supply voltage Voo —20 0.3 \
Input voltage V¥ —20 0.3 v
Ambient temperature during operation Tamb 0 B0 °C
Junction temperature T 125 °C
Storage temperature Tatg —55 125 °C
Thermal resistance (system-air) Rinsa 135 KW
Characteristics
Tamb = 25 °C, all voltage ratings are referred to Vee =0V

Test conditions | Lower Upper

: limit B tvp fimit A

Supply voltage Voo —18 —15 —-13 \Y
Supply current Iop Vop==15V 1.0 1.4 mA
Supply current with
missing sync signal Inp Vop=—15V 0.85 mA
Input reverse current I Vi=Vgg—10V < 041 3 pA
Input capacitance Cy Vi=0V,f=1MHz 5 pF
Sensor input
H input voltage Vin with series Vgs—2 vV
L input voitage Vie resistor 10 MQ Vss—8 A
Input current Iy from 220 V line 35 BA
HL transition time b
{trigger transition) line sine wave
LH transition time tiH
Frequency with active signal f synchronized with 50/60 Hz

50/60 Hz clock at

sync input
Extension input
H input voltage Vi Vgg—2 v
L input voltage Vi Vss—8 v
Input current Iy 35 pA
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S576A,B,C

5576 D

Characteristics Test conditions | Lower Upper
(cont’d) limit B typ limit A |
Syne input (pin 4)
H input voltage Viu with series 1/2 Vpp+2 : v
L input voltage ViL resistor 1.5 MQ 1/2 Vpp-2 | V
Input current Iin from 220 V line 240 pA
HL transition time trhL
(trigger transition) line sine wave
LH transition time tyLH l
Frequency f 50/60 Hz
Clock input (pin 2}
H input voltage Vin Vgs—2 Vg+0.3 v
L input voltage ViL Voo Vss—B v
HL transition b 100 us
{trigger transition)
LH transition HLH 100 - us
Clock frequency foLk 4] 500 Hz
Without clock V[o Vss V55+0.3 v
Integrator (pin 3)
External components C i compare with fig.1| | 47 | nF
Output
L output current I Vop=—15V 25 mA

VoL=—3V
L pulse width taL 50 Hz line 40 ps
H output voltage Vau compare with text| Vag Vest0.5 [V
HL transition time tiLa 20 us
LM transition time hHo 20 s

Operation of the control inputs

Input potential during both half waves of the line phase:

Function Line haif wave Sensor input Extension input
— H
operated p051tl\lie L
negative 1] H
positive H L
not operated or
P negative 0 0

H: Viy
L: V“_
0: any
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S576 A, B,C
§576D

Functional description

The type series S 576 permits the design of fully electronic dimmers and light switches for
light bulbs (resistive loads) which are operated in each case via a single sensor.

In conventional lighting circuit installations it is possible to interchange this component with
mechanic wall switches as well as to operate all functions from several switching points
{extensions).

The brightness is set by phase control. Its digital logic is sychronized with the line frequency.
It is possible to supply the IC via a two-wire-connection as the conduction angle is limited
to a maximum of 152° of the half wave.

Operation

1. Dimmers S 576 A, S 576 B, S 576 C (see figure 1)

The integrated circuit can distinguish the instructions "“turning ON/OFF” and “dimming” due
to the duration of the control input cperation.

Turning ON/OFF

Short touch {50 to 400 ms) of the sensor area turns the lamp on or off, depending on its
preceding state. The switching process is activated at the end of touching.

Sefting of the brightness (dimming)

if the sensor is touched for a longer period (> 400 ms), the conduction angle will be varied
continuously. It runs across its control loop in approximately 7 s (e.g. bright-dark-bright) and
continues this sequence until the finger is removed from the sensor.

The following process is carried out to enable an easy operation also in the lower brightness
range: the phase control angle is controlied such that during the run across the control loops,
the lamp brightness varies approximately physiological-linearly with the operating time,
and rests for a short period when a minimum brightness is reached.

The conduction angle can be controlled in the half wave range between 35° and 152° by
means of the syn¢ input circuitry (Rp, C,4} specified in the application example.

By increasing the RC time constant it is possible to shift the control range towards smaller
conduction angles {effects the minimum brightness).
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Control behavior
The three versions S 576 A, B, C, difter in their control behavior.

§ 576 A Wilth turning on, the maximum brightness is always set; with dimming, control is
started from the minimum brightness. With repeated dimming, control is carried
out in the same direction {e.q. “brighter®).

8 576 B With turning off, the selected brightness is stored and again set when the switch is
turned on. Dimming starts at that stored value and the control direction is reversed
with repeated dimming.

§ 576 C With turning on, the maximum brightness Is always set; with dimming, control is

started from the minimum brightness. The control direction is reversed with repeated
dimming.

Control behavior of the electronic dimmers S 576 A, B, C
{schematic)

s
o “[NNNT
Sensor S {

—————)mm
|
[}
1
I
1

« londuction angle 5 Contrel signal: S Senser touched A S576A
W lLamp voltage (<), bg;=>0.45) B 5578
S Sensor net touched T $576C

Figure 1
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S$576D

2. Light switch 8 576 D (see figure 2)

Upon touching the sensor area (> 50 ms) the lamp is turned on or off alternatively with
maximum brightness. The switching process is activated at the start of touching.

Dimming or turning off the light via the clock input is also possibie, as in the case with the
dimmer.

Control behavior of the electronic light switch § 576 D (schematic)

|

i

w1800 | Vi
t50° Vimax Vi
90°
30°

0 71 T IF!I!l'\VL=0
12 3 4 5 6 7T 8 95 0 11 12

- -t

¢ Conduction angle
Y Lamp voltage

Control signal:
Sensor fouched
Sensor not touched

Wi

Figure 2

External circuitry (see figure 3)
The suggested circuit design of S 576 performs the following functions:

current supply for the circuit (Ry, Cz, D1, D2, C3)

filtered signal for synchronization of the internal time base (PLL circuit) with line frequency
(Ra. Ca)

protection of the user (Rg, Ag}

sensitivity setting of the sensor (Ry)

current limitation in the case of incorrect polarization of the extension {Rs, Rg).

Both resistors can he omitted if no extension is connected. In this case, pin 6 must be
interconnected with Vpp (pin 7).

D 3: reduction of positive voitages which may arise during the triggered state at the gate
of some triacs, to values below Vsg-+0.5 V (refer to characteristic data). If suitable triacs
are used, diode D 3 can be omitted. (This feature of the triac depends on the anode current

and on the internal resistance between G and A1, and can be measured and specified by
the manufacturer).
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Application circuit S 576

Prénse
_®_
— i L
1 Si ]
2A ov
| AREARG |
r .

| alé wopf] A | | 1}_?7 |

| TXD 10HE0 alilz oaTmep |
220Vacy AL Ry | & Ls [
S0Hz =+ SIEMENS[ ™5

I°‘15“F 15MQ D3 4 c5 | 6 Ry ‘ l@

250V | ac P R NN :

l |I|:||- BZX83/ZN D1 BAY 81 7 w1 Extensions

S (== 47pF e
€ ? | ,
[ R, G2 | Dz | teVe 5y R By AF 110V/60 Hz line
l o L7 | C;:0.68FH160V ne
WOHW, BAY 61 120kS2 M
0,2¢F ow
4 _&ovae kW 2
8]
g@t.oow
Sensor
Mp central unit

Figure 3
Extensions

All switching and control functions can also be performed from extensions which are connect-
ed to an extension input reserved for this purpose. The central unit and the extensions are
equivalent. Electronic sensor switches or mechanical pushbulton switches can be connected
to the extensions. During operation, H potential must be applied to the extension input for
both iine half waves.

An electronic circuit suitable for this purpose, is shown in the application example (figure 4).
The circuit operates as return delay and takes over the triggering of the switching transistors
during the negative line half wave.

® Response time approx. 2 ms

@® Return delay time approx. 30 ms
@ Protection against incorrect polarization (R, D1, Si}
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Application circuit: electronic extension

Phase

®

.
!
!
I
|
|
|
I
I
|
|
—

»,[]2209

Central unit with S 576

Figure 4

Wireless remote control

The connection of a wireless remote control to the extension is very easy. All functions of the
S 576 can be performed with the aid of a single transmission channel.

Slumber switch (clock input)

In the unused state, the clock input is short-circuited to Vgg. A slumber switch can be
obtained by applying an externally generated clock to this input, Each H L transition de-
crements the count of the internal brightness memory by one step. When the minimum
brightness is reached, the clock turns the circuit to the OFF-state.
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S§576 D

The application example (figure 5) shows an oscillator circuit which can also be connected
to the power supply of the electronic dimmer or light switch by means of S 576.

The oscillator is enabled by touching the slumber switch sensor. Touching of the dimmer
sensor disables the oscillator and, thereby, inferrupts the automatic system.

Circuitry

@ Oscillator with CMOS gates

® T1 and T2 provide a steep switching transition at the input of gate G3 in order to
minimize current consumption {< 100 pA)

@ Setting of the clock frequency and thus setting of the dimming time with the RC network
(R5| CZ)

® Sensitivity setting of the sensor area (R)

Application circuit: S 576 with a slumber switch
Phase ©— — — g W —_ — — — — —— — T T T

|1 I _L l
LML ST o1 ]
| 4315&'9[] |1 -IE‘F |
| | |
N
zzeva] 1 -FZD"F |
SoH: | g 5, | IReset; | 470kQ |
MENS N R R
5578 | 2 I |Clock 5 LI
! : e —?rznfn IE'J':OkJi |
! d L
} (] | (O Yo R 1011?'_? R,B[|]6BOkQ |
| ] | r\ - By Raums‘z :
L s usG_L_ ___________ 1
4
Sensor Sensor
Mp central unit  slumber swiich
Figure 5

79




S576A,B,C
$576D

Interference immunity .

A digitally determined immunity period of approximately 50 ms ensures a high interference
immunity against electrical variations on the conirol inputs, and allows simuitaneously an
almost delay-free operation.

Due to the special logic of the extension input, even large ground capacitances of the control
line will not lead 1o interference. ‘

in the case of line interruption, the set switching state with the recommended external
circuitry remains stored for about 1 s. After line interruptions for longer periods the circuit
turns into the OFF-state.

General information

All stated time specifications refer to a line frequency of 50 Hz. In the case of a line frequency

of 80 Hz, the peniods aie shorlened accordingiy.
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Three-Tone Chime SAB 0600

Single-Tone Chime SAB 0601
Dual-Tone Chime SAB 0602

DIP 8
Three-tone chime SAB 0600

This IC generates the tone sequence of a 3-tone chime. The sound pattern is created by
three harmonically tuned frequencies which are switched in succession to a summing point
and decay individually in ampilitude.

The tone color is adjusted by an external RC network {R,, C,, and C,). An 8 Q loudspeaker
can be connected directly via a 100 uF capacitor.

An appropriate design of the loudspeaker housing (shaped as tube or horn) enhances the
volume and tone quality and contributes to a pleasant, melodious sound.

Features

® Melodious sound

® Few components required

@ Integrated output stage for 8 Q loudspeaker
@ Standby current < 1 pA

Single-tone chime SAB 0601 and dual-tone chime SAB 0602

The two variants SAB 0601 and SAB 0602 were derived from type SAB 0600 by suppressing
the last two tones or last tone, respectively, of the three-tone sequence. The SAB 0600 data
applies correspondingly.

Maximum ratings Lower Upper

limit B limit A
Supply voltage Ve —0.5 11 v
Input voltage at E Ve -0.5 Vs v
Neg. input currentat £ —Ie 2 mA
Load resistance at Q R 7 Q
Current consumption at
start of tone sequence } refer to e 90 mA
end of tone sequence | measurement circuit Isg 35 mA
Oscillator frequency at C fosc ] kHz
{due to power dissipation)
Junction temperature T 150 . °C
Storage temperature Tetg —55 125 °C
Thermal resistance (system-air) Binsa 120 KW

Operating range

Supply voltage Vs 7 11 A
Ambient temperature Tamb 0 70 °c
Oscillator frequency at C fosc 6 100 kHz
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Characteristics
V5=7_ Vo110V, T, =25°C

Standby input current

Supply current with cpen output
Max. output power at 8 Q (tone 3)
Max. oulput veltage at Q {tone 3)
Deviation of the max. individual
amplifudes referred to tone 3
Frequency variation of basic
oscillator with Ry, Cy = const.
Triggering voltage at €

Input currentat E (Vg =6 V)

Noise voltage immunity at E
Triggering delay at f, = 13.2 kHz
(ty varies in inverse proporiion to f;)
Min, vaiue of external load resistor
Max. value of external load resistor
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SAB 0601
SAB 0602
min typ max
I <1 10 pA
Iso 20 35 mA
Pg 0.18 W
Vape 2.8 4.0 v
AVam +5 %
Af, t5
Ve 1.5 Vs v
Ie 500 700 pA
VEN pr 0.3 v
ty 2 5 ms
R 10 kQ
R, 100 {9}




Measurement circuit
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Block diagram
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SAB 0600
SAB 0601
SAB 0602

Typical application circuit

LT
Ely B 'Llfz 100nF
Ve R
z us
100pF 53 33k
3 6|2
c
033|.\F " 5| !

T’]nF

Figure 4

Functional description

The three frequencies - 660 Hz, 550 Hz, and 440 Hz - are obtained by dividing the output of
a 13.2 kHz oscillator. One of these three frequencies is divided again to obtain the time base
for the tone-decay process. From this time base, 4-bit D/A converters (one for each tone)
generate the decay voltage with which the three tones are successively activated and, over-
lapping each other, are attenuated. The basic frequency is determined by an external RC
network (pins R and C).

The output stage can drive an 8 Q loudspeaker with approximately 0.16 W via 100 pF. The
output voltage is of square shape. To obtain a melodions output tone as required, the
higher harmonics may be reduced by shunting pin L through a suitable capacitor to ground.
The output volume can be regulated here by means of a potentiometer.

The circuit only draws current in the active state, and automatically switches off after the
tones have decayed. The circuit is activated by a short pulse, between 1.5 V and Vg in
amplitude, applied to the triggering connection E (pin 1). If the trigger voltage is still, or again,
present when the tones have decayed, the three tones are repeated.

The circuit is not activated when a trigger pulse on E is shorter than 2 ms (interference
suppression).

To prevent triggering of the circuit by cross-talk voltages, especially in case of long input
lines, the noise voltage peaks should be limited to 0.3 V at the IC input. For this purpose

the control line (possibly in front of a series resistor) can be shunted o ground through a
suitable capacitor.
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Application for ac and dc triagering (figure 5)

The input can alternatively be triggered with direct or alternating current. An internal diode
circuit hereby short-circuits the input for negat;ve halfwaves.

The peak voltage of the positive halfwave is added o the battery voltage. A series resisior
must be connected into the trigger line to limit the voltage at input E (pin 1) to a maximum
value equal to Vg,

The minimum input current at pin E of the SAB 0600 (pin 1) is 500 pA at 6 V. if the voltage
drop occurring at 500 pA at the series resistor Ry (figure 5) amounts to at least the ac peak
voltage between A and B (Vag ~), the IC will be safe.

VAE maXx.
500 pA

Aatarminoe the lower limit far
GEISIMINES INE ICWEY HMNCY M.

The formula Ramin=

The upper limit for Ry is determined by the lowest trigger voltage between A and 0 {pin 4).
In the application shown in figure 5, this will be the battery voitage if the device is also to be
operated independently of the bell system (triggering by short circuit of A and B).

For reliable triggering, the SAB 0600 requires a current of at least 50 A with approx. 1.5 V
at pin E. Assuming this current, the voltage drop at Ry must, therefare, not exceed Vg~ 1.5 V.

Vs min —1.5V

The formul R =
e formula 3 max 50 pA

results in the upper limit for R;.

Calculation example for the circuit in figure 5

Max. Vag s = 25 V max. Vap =25 Vx ¥2 =354V
354V
Ra mi =—"—=70.8 k)
3 min 500 HA
min. Vg =6V
{The operating range of the SAB 0600 may extend to & V for individual components}.
6V—15
R = == =90k
3 max 50 p.A

In this example, a value of 82 kQ + 10% would be suitable for R5.
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Circuit for SAB 0600 application in home chime installations utilizing
ac and de triggering; adjustable sound and volume
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Flgure 5

PGB layout information: Because of the high peak currents at Vg, Q, and 0 (ground) and to
avoid RF oscillations, the lines should be designed in a flatspread way or as star pattern.
Star points are the terminals of capacitor C,.
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Further details regarding the circuit in figure 5

Because an ohmic contact hetween A and B causes triggering of the chime, no bell may be
connected in parallel to the chime. However, paralleling several chimes does not cause any
problems.

In older batteries, the higher internal resistance of the battery may cause voltage drops
becoming apparent as distortions. C,4 serves as a buffer element expanding the service life of
the battery.

The trigger line connected to pin A acts - in open state - as antenna for noise pulses which
could trigger the chime unintentionally. Capacitor C5 will largely suppress such interference.

if there is the risk of incorrect polarity connaction when changing the battery, the battery
line should be protected by a dicde.

For the selection of components, the following recommendations are given:

Capacitors:

Cy: 47 nF/> 10V, £ 5%; e.g. MKT

Co: 100 nF/2 10V, = 20%; e.g. MKT

Ca: 100 uF/26.3 V, £ 100/—10%; e.g. aluminum electrolytic
Cy: 100 pF/z 10V, +- 100/~10%; e.g. aluminum electrolytic
Cs, Cg: 330 nF/z B0V, + 100/—20%,; e.g. ceramic

Resistors:
Ra: 82 k/0.1 W, = 10%, carbon film resistor
Ry: When a fixed resistor is used, 0.1 W £ 5% metal film resistor.
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Audible Signal Device SAE 0700

DIP &

The audible signal device SAE 0700 generates two tone frequencies in a ratio of approx. 1.4 :1
that follow ane another in a pericdic sequence. The tone frequency can be varied throughout
a range between 100 Hz and 15 kHz by an external resistor. The switching frequency of
0.5 to 50 Hz is set by an external capacitor. The SAE 0700 can be used to drive either a
loudspeaker or a piezo-ceramic transducer. The SAE 0700 can be supplied with voltage in
two ways:

1. rms ac voltage from 10 V
2. dc voltage from 9to 25 V

The SAE 0700 issues the tone sequence for as long as the supply voltage is applied. After
application of the supply voltage, the tone sequence commences with the higher of the two
tones. .

Features

@ Direct ac-voltage feeding possible through integrated bridge rectifier

@ integrated overvoltage protection through Z diode, approx. 28 V

® Bridge reciifier provides for protection against incorrect polarity in dc operation
® Few external components {one resistor and one capacitor minimum}

Block diagram (with external components for dc supply)

o —

7| Ve

Bridge ractifier I

B —
Y ] Switching Tone
= iy Threshald fraquency || frequency (= Output 5
% ! stage [
h—1 1—1.— circuit generator ganerator 9 (]

SAE 0700

m

= Piezo
r— resonatar

[
=]
=
=]
w
-

Figure 1
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SAE 0700

Functional description

The audible signal device SAE 0700 (see blcok diagram, fig. 1) includes the following functional
blocks:

@ bridge (for voltage supply) and overvoltage protection
@ threshold circuit

@ switching-frequency generator

@ tone-frequency generator

@ output stage

Bridge rectifier: The bridge rectifier enables direct feeding with ac voltage or dc voltage
(independent of polarity). DC-voltage supply without integrated bridge is also possible via
pins Vpg and GND.

If the voltage is sunnlied via the bridge, the input voltage Y, should be dimensioned such
that at least 9 V appear at the pin Vp¢ {glso with output loading). it should also be noted that
in the case of voltage supply via the bridge, the maximum output current has to be limited

to 50 mA,
Response of the SAE 0700 as a result of spikes on the AC line is prevented by a built-in

initial resistance Ry, In a voltageless condition Ay provides for discharging the storage
capacitor of Vpc to ground.

The Z diode following the bridge serves as overvollage protection. The bridge circuitry shown
in figure 2 efficiently protects the SAE Q700 against damage as a result of the following
voltage values:

@ overvoltages in acc, with VDE 0433 (2 KV - 10/700 ps)

® ac voltages up to 220 V/50 Hz for & duration of 30 s

O uF 10k

o 25—

ho e elne sl

Vnh _‘#’_H}UF J % S

s 20GND 3]Cs 4R,
b o 10pF

=100nF =16kE/1700Hz
T5Hz

[=-]

Figure 2
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Threshold circuit: With a threshold voltage of typically 8.6 V this ensures that the SAE 0700
is not activated by noise pulses.

Switching-frequency generator: This switches periodically between the two frequencies
produced by the tone-frequency generator. Wiring with a capacitor Cg produces a switching
frequency fg according to the following formula:

fo Hz] =129 1 059 (valid from 0.5 to 50 Hz)

C [nF]

Tone-frequency generator: This generates a squarewave voltage with the two tone fre-
quencies fr1 and fro. The basic frequency fry and the second tone frequency frp are calcu-
lated according to the following formulae:

4
fry [Hz] = %—:ﬁk—g]p— +25% (valid from 0.1 t0 15 kHz)

fra [Hz] = 11 X (0.725 + 5%)

The tone-frequency generator is temperature-compensated for better stability.

Qutput stage: This boosts the generated tone voltage for direct driving of a piezo-ceramic
transducer or a loudspeaker, possibly across a dropping resistor.

Pin configuration

Pin No. Symbol Function

1 Vace AC-voltage input

2 GND Ground

3 Cs Connection for capacitor Cg
4 Ry Connection for resistor Ry

5 Q Output

6 N.C. Not connected

7 Voc DC-voltage input

8 Vact AC-voltage input
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Maximum ratings Lower Upper limit
limit
Voltage at pin 7 Voo —0.5 26 v
Voltage at pin 3 Vas —0.5 5.5 v
Voltage at pin 4 Vs —05 7 v
QOutput voltage at pin 5 Va —-0.5 Vpe+0.5 v
AC voltage at pin 8 and 1
{peak value) Vac 28 v
Input current of bridge Iy —50 50 mA
AC Input current of bridge I3 ms 25 mA
Qutput current
(50 ps, duty cycle 1:10) In —100 100 ma
Output current Iorms 50 mA
Toltal power dissipation (T = 25 °C) Piol 0.8 w
Junction temnperature T 150 e
Storage temperature Tatg —40 125 °c
Thermal resistance (system-air} R sa 120 K/W
Operating range
Supply voltage Voo 9 25 \
Tone frequency i 01 15 kHz
Ambient temperature Tamb —25 85 °C
Characteristics Test conditions Lower Upper
Tamp =—25 °C 10 85 °C limit B typ limit A
Gurrent consumption  Ipe Voe=9Vto2sV, 1.5 1.8 mA
w/c load
Switching threshold Voc onvors 8 8.6 9 v
Initial resistance Rin see characteristic, 3.5 4,7 6 k€2
figure 3
Output-veltage swing Vg Ig=10 mA Voe—3.7 | Voe—3 v
Tone fraquency frq Voo =15V, V=0V, 1.275 1.700 2125 kHz
Ry=16kQ
Switching frequency  fg Voe =15V, Cg=100nF | 5.6 7.5 9.4 Hz
Tone frequency ratic 1/ 1.31 1.38 1.45
Temperature
coefficient of tone
frequencies TG 8x107¢ K
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Characteristic curves
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8 Bit CMOS Analog-to-Digital Converters SDA 0808 A
with 8-Channel Multiplexers SDA 0808 B

Preliminary Data DIP 28

The SDA 0808 A;B is a monolithic CMOS device with a single supply of 5V DG, 8 bit analog to
digital converter, 8-channel analog multiplexer and microprocessor compatible control icgic
and 8 bit data bus. It is a pin to pin compatible device to the data acquisition component ADC
0808/0809.

The SDA (808 A;B has the method of successive approximation with a capacitor network as
the conversion technigue. The converter features a temperature stabilized differential
comparator, B-channel multiplexer for 8 analog inputs and a sample & hold circuit. The device
needs no external offset or gain adjustments. Easy interfacing to microprocessors is provided
by 3 bit addresslatch, 8 bit data-outputlatch and 8 bit TRi STATE databus.

Features

* Resolution 8 bits

+ Total unadjusted error =

112 L.SB

+ No missing codes

* Conversion time 15us

* Single supply 5V DC

+ 8-channel multiplexer with latched control logic
+ Easy interface to all microprocessors, or cperates stand alone
* 0V to 5 V analog input voitage range

= No offset or gain adjust required

+ Latched TRI STATE cutput

* Qututs meet TTL voltage level specifications

= CMOS low power consumption

+ 28 pin P-DIP standard package
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SDA 0808 B

Pin Designation

Pin No. | Function Symbol

1t05 Analog inputs AIN3to AIN7Y

6 Start of conversion S0oC

7 End of conversion EOC

8 Digital output signal 2-5

9 Qutput enable OEN

10 External clock input CLK

11 Pos. supply voltage VDD

12 Pos. reference voltage REF (+)

13 Ground GND

14t0 15 | Neg. reference voltage | REF (~)

17 to 21 | Digital output signals 2-81pg 2-1

22 Address latch enable ALE

23to 25 | Address inputs ADD 210 ADD O

261028 | Analog inputs AINOto AIN 2
Pin Contiguration
(top view)
AIN 3 1 |'_" c j _'_] 28 AIN 2
AIN 4 2 O M 27 AINT
AIN5 30 ] 26 AINO
AIN 6 4 O 1125 ADDO
AIN7 5 [ ] 24 ADD1
S0C 6 [ 23 ADD2
EQC O ] 22 ALE
2-5 8 [ ] 21 2-1(MSB)
OEN 9 [ (1 20 2-2
CLK 10 [ ] 19 2-2
vDD 11 : : 18 5.4
REF{+) 12 [ ] 17 2-¢(LSB)
GND 13 1 15 REF (-)
2-7 14 ] ] 15 2-8
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Functional Description

The Converter

The converter is partitioned into 3 major sections: An approx. 50 pF capacitor network as a
sample & hold circut, the successive approximation register and the comparator. The
capacitor network inctudes a correction, so that the first output transition occurs when the
analog signal has reached + 1/2 LSB.

The A/D converter's successive approximation register (SAR} is reset on the positive edge of
the start of the conversion (SOC) pulse. The conversion is begun after the falling edge of the
start of conversion pulse with the next rising edge of the external clock signal. A conversion
in progress will be interrupted by a new start of conversion pulse.

The logical end of conversion output (EOC) will go low after the rising edge of the start of
conversion pulse. It is set to logical one with the first rising edge of the external clk after the
internal latch pulse. The autozeroed, high resolution, low drift comparator makes the A/D
converter extremely insensitive to temperature errors.

AID Converter Timing

Aftar a conversion has been started, the analog voltage at the selected input channel is
sampled for 10 external clock cycles which wili then be held at the sampled level for the rest
of the conversion time. The external analog source must be strong enough to source the
current in order to load the sample & hold capacitance, being approximately 50 pF, within
those 10 clock cycles.

Conversion of the sampled analog voliage takes ptace between the 11th and 18th clock cycle
after sampling has been completed. In the 19th clock cycle the converted resuit is moved to
the output data latch. With the leading edge of the 20th clock cycle the end of conversion
signal is set.

a7



SDA 0808 A
SDA 0808 B

Multiplexer
The device provides eight multiplexed analog input channeis. A particular input channel is
selected by using the address decoder.

Table | shows the input states for the address lines to select any channel. The address is
latched on the low to high transition of the ALE signal.

Table I:
Address lines Selected Analog Channel
AD2 | AD1 | ADO AIN

L b L AIND

L L H AIN 1

L H L AIN 2

L H H AIN 3

H L AIN 4

H L H AIN S5

H H L AIN 6

H H H AIN 7
Absolute maximum ratings

Lower Upper
limit B limit A
Supply voltage {see Note 1) Vee 6.5 \
Input voltage range Vi -0.3 Ve + 0.3 v
Continuous total power dissipation
(at or below 25°C frae-air temperature range) 875 mwW
Operating free-air temperature range
SDAOBOBA Ta -~ 40 85 °C
SDAOBOBB Ta - 40 125 °C

Starage temperature range - 65 150 °C

Mote 1: All voliage values are with respect to network ground terminal
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Recommended operating conditions
Ve =5V; Ta=25°C

test cond. min typ max unit
Supply voltage Ve 4.5 5 6 3
Positive reference voltage Vper + (see Note 3) Voo Voo + 021 v
Negative reference voltage VREF - 0 -04 v
Differential reference voltage AVeer= Vagr + —Vagr— 5 v
Start pulse duration twisi 200 ns
Address load control pulse width twiALe) 200 ns
Address setup time tsu 50 ns
Address hold time th 50 ns
Clock frequency felock 10 640 1500 kHz

Note 3: Care must be taken that this rating is observed even during power up

Electrical characteristics over recommended operating free-air temperature range
Voo =4.75V to 5.25V (unless otherwise noted)

Total device

High-level input voltage,
control inputs
Low-leve! input voltage,
control inputs
High-level cutput voltage
Low-level output vcltage
Data outputs

End of conversion
Off-state {High impedance-state)
output current
Centrol input current at maximum
input voltage
Low-leve! control input current
Supply Current
Input capacitance, control inputs
Qutput capacitance, data outputs
Resistance from pin 12 to pin 16

Vi
Vou

VoL
VoL
foz
foz

fi
i
fee
G
Co

Voo =5V

Ve =5V
fo= —360uA

lo=1.6mA
fo=1.2mA
Vo=5V
Vo=0

Vi=5V

V=0

felock = 640 kiHz
Ta=25°C
Ta=25°C

Vee—1.5

Voo — 0.4

15

0.45
0.45

-3

15
L]
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SDA 0808 B

Analog multiplexer
Vee=5V; Ta=25°C

test cond. min typ max unit
Channel on-state current fon VI=5Y,
(see Note 4) feiock = 640KHzZ 2 #A

Vi=10y,

folock = 640kHz -2 rA
Ghannel off-state-current lott Voo =5Y,

Ta=25°C, Vi=5V 10 200 hA

Vee=5Y,

TA = 25°C, Vi =0 — 200 nA

Voo =5V, Vi=5Y 1 A

Voo =BY ¥ =0 1 uA

Note 4: Channel on state current is primarily due to the bias current into or out of the threshold detector, and it varies
with clock frequency.

Operating characteristics
Ta=25°C, Voo =Vrer+ = 5V, Vrer- =0V, feiock = 640 kHz
{unless otherwise noted)

SDA 0808A SDA 08088

test cond. min. | typ. max. | min. | typ. max. | unit

Supply voltage sensitivity Voo = Veery =4.75Y
ksvs 10525V, Ta= —40°Cto

B5°C, (see note 5) +0.05 +0.05 %IV
Lingarity error (see note 6) +0.25 +0.25 LsB
Zero error {see note 7) +0.25 +0.25 LSB
Total unadjusted error T4 =25°C *025| £05 +=0.25| +05 | LSB
{see note 8) Ta= —40°Cto +85°C +0.5 LSB

Ta= —40°Clo +125°C 05| LSB
Output enable time fgn €= 50pF, AL = 10k2 B8O 250 80 250 ns
Output disable time tais  CL=10pF, R =10k 105 250 105 250 |ns
Conversion time teonv folock = 1.5MHz, 15 16 iS5 16 us

(see note 10)
Delay time, end of  tyeoc, {see notes 9 and 10) 0 145 |0 145 | us
conversion output

Notes:

5 Supply voltage sensitivity relates to the ability of an analog to digital converter to maintain accuracy as the supply
voltage varies, The supply and Vqer, are varied together and the change in accuracy is measured with respect to
full-scale.

6 Linearity errer is the maximum deviation frem a straight line through the end points ¢f the A/D transfer characteristic.

7 Zero error is the difference betweent he output of an ideal converter and the actual A/D converter for zera input
voltage.

8 Total unadjusted error is the maximum sum of Jinearity error, zere errcr, and full scale error.

9 Far clock freguencies other than 640 kHz, $yeoc; maximum is 8 cleck perieds plus 2 ps.

10 Refer to the operating sequence diagram.
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SDA 0808 A
SDA 0808 B

Start Conversion 50% ,(' * 50%

I ]
-l (S
Address Latch + )
Enable b i
| wALD
47 Address stable "
Address B0% 50%, .
tsy len®® th | "
Analog Input } I Analog Value | X
|4—E——I—Input Stable —-——pl
Multiplex Qutput mVa I
(Internal) : X: Analog Value I )(
I
1 1 f
End of Conversion v \50% ' /50%—
re—itd(E0C) —»! |
14 1 > 1 1
' o 50% 50%
Output Enable 0 b :
to M e
;o ':tdis
o, 0,
Latch Outputs g K% \)‘:)Eli/o_
HIZ State 0% 10%
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Infrared Remote Control Transmitter SDA 2008

DiP 18

The SDA 2008 IC represents a follow-an development of the infrared transmitter IC SAB 3210.
It includes a disconnectable 8-stage divider, thus enabling the oscillator to operate up to
500 kHz with a ceramic oscillator instead of an LC circuit .

Features
® Complete security of the keyboard against operating errors

® Instruction extension up to 60 instructions is possible by using diodes
and by means of a shift key (keyboard changeaver)

@ Start bit programmable by external voltage
@® Wide supply voltage range between 5V and16V

@ Low current consumption, typically 3 mA. The battery can be switched off
by an external transistor

@ No external column resistors necessary

Maximum ratings
all voltages referred to V,, =0V

Supply volitage Vig 18 v
input voltage v 18 v
Power dissipation per output P, 100 mW
Total power dissipation Piot 500 mw
Storage temperature range Teg —40to 125 °C

Operating range
referred to Vo =0V

Supply voltage Vs 5%016 v
Supply voltage? Vs 5510 16 v
Ambient temperature Ta 0to 70 °c

1) Instruction extension with dicdes
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Characteristics
all voltages referred 1o Vjp

| min | yp } max ‘
Supply current Is 3 7 mA
{outputs not connected)
Leakage current, total current Ipass78 1 HA
of outputs Ca, Cb, Cc, Cd, ETA, IRA
(refer to test circuit)
Inputs
Oscillator input CLK |
Qperating frequency fir 160 560 kHz
with prescaler
Operating frequency for external clock fi7 20 10 KHzZ

with disconnected prescaler

IRA remote control signal output
H output voltage Vama Vgs—5 A
(refer to test circuit)
[=4 mA,; VSS =6V
H resistor with respect to Vgg RqHe 100 Q

£TA switch-on transistor output
H output current Towr 100 10000 | pA
VqT = VSS_4 v
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Row input 1 to 8 (internal pull-high resistors)

Instructions can be transmitted by connecting the respective row input with the corre-
sponding column output {refer to instruction set). Operating errors, such as connecting
more than one respective row and column are recognized and transmission is interrupted.
Only exception; instruction extension with row 8 (see input, keyboard).

The connection can include as max. resistance a silicon diode junction in forward direction
and a 100 { resistance in series. Minimum resistance is zero.

ETA input

The ETA input is connected to the supply voltage via the base-emitter diode of the NPN
switching transistor for normal transmitting operations.

PPIN program input

If the PPIN input is joined with the corresponding column output or with the IRA output
{in this case = 33 k{} < Rga 547 k) the output mode can be changed in accordance with
the table “PPIN connections®™.

Example
i 33 kQ < Ripa < 47 kQ
RiRy <100
i D1,D2=V,< 0-8Vat k=01mA
and Tamin
a2 e
raf ~
SDA 2008 ?, &
D2 m
paIN |1
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Description of function

The SDA 2008 IC operates as a transmitter for the infrared remote control system IR 60.

The PMOS circuit contains a control output for an NPN transistor which deactivates the
supply voltage if the keyhoard is not activated (i.e. no row is in “low” state).

Input, keyboard

The transmitter contains an input matrix of 8 rows and 4 columns. In order to input an
instruction, a row must be connected to a column. Thus, the transmitter is switched on and
the appropriate instruction is sent, Without further measures it is possible to issue up to
32 instructions. The instruction set can be extended up to 60 either with the aid of addi-
tional diodes (for this purpose 2 dicdes are required for each 4 additional instructions)
or up to 62 instructions with a shift key. In both cases the additional connection (diodes to
row B or shift key) is necessary prior to issuing the first instruction — after that the originally
allecated instruction is sent independent of the additicnal connection.

As a fifth matrix column, — V5 can be used to input the instructions 40 to 47 (without
external diode connection using only one key, each).

Operating error

The circuit includes a security lock against mulii-operations (several keys are depressed
simultaneously). An exception is the double operation inside a column with one of the
rows 1to 7 and row 8, since this combination is used in order to extend the instruction set
with the aid of diodes. After transmission of the first infrared instruction after the startbit,
this double operaticn is locked as well.

Stant instruction, end instruction

After the switch-on, the instruction No. 62 is issued as start instruction thus indicating to
the receiver the start of the instruction transmission.

In case of an operating error, this instruction is generated by the security lock. If the key
or keys are released, the selected instruction is sent once more (depending upon the
exact instant of release) while the instruction No. 62 is sent once as stop before the supply
voltage is switched off. Safety measures prevent to change an instruction to any other than
instruction No. 62.

Output

The transmitter encodes the input in bi-phase code (refer to timing diagram). Prior to the
6 information bits, a presignal and a startbit which can be selected via PPIN, are sent. The
presignal enables proper control of the preamplifier on the receiver side, whereas the
startbit is used for receiver discrimination. Thus it is possible to control a TV set and a
radio in one room independently of each other with the same remote control system.

The output signal is carried at 1/16 of the clock frequency (fo «/16) and a pulse duty
factor of 1:4. With the help of corresponding wiring of the program input PPIN, the carrier
can be switched off. Thus any other external carrier can be used.
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Instruction interval

The interval between two given instructions (except the start instruction) is approximately
12 times the instruction length (incl. presignal) or 35536 CLKI clocks, respectively. This
interval can be reduced to 30976 CLKI clocks in order to obtain diminished instruction
intervals at iower clock frequencies.

Operation at low clock frequency

The prescaler {divide by 8) can be switched off. Thus, operation is possible at a clock
frequency of approx. 500 kHz or 62.5 kHz, as required. The prescaler can only be switched
off if — at low resistance — the IRA output is not forced to low {(by means of a base-emitter
space}, e.g. in the case of wiring for front-end control.

Operation without switching transistor

During operations with a fixed supply voltage (ETA = low}, the columns a to d are periodically
interrogated (H pulse) in the normal sequence (as if an instruction is emitted) in order to
permit an external synchronization,

After the supply voltage began to rise at 0 V, the flow of control is brought into a definite
state and starts column interrogation. After having recognized a row in the “low" state, the
flow of control is reset - then the flow corresponds until disconnection to the flow present
during battery operations. After transmission has ended, the flow of control continues column
interrogation, however, without any further output to IRA.

Multitransmitter operation

Without great increase in external circuitry, it is possible to cascade two SDA 2008 ICs so
that they can be multiplexed to give out the instructions. For this purpose, the aulomatic
resetting of the flow control and the instruction register are utilized which become effective
as soon as both columns a and b are on high.
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PPIN connections

Connect with:

Function

Column a

Column b
Column ¢
Column d
IRA

Shift into second instruction group
{bit F = “1")

Shertened instruction interval
Stanbit = “0"

No carrier of the IRA signal
Bridging the prescaler

(In the case of combinations of these functions, decoupling with diodes according to figure
PPIN connection is necessary).

ETA connection
ETA = V5p

ETA to base of the
voltage commutation
transistor

108

Operation at constant supply voltage.

if no row is set to “low”, IRA is without output, however permanent
column interrogation.

Normal battery operation including disconnection of the supply
voltage after the end instruction at open row combination.
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Instructi

on set

No dicdes at row 8

No diodes at row 8

With diodes at row 8

unshifted shifted unshifted/shifted

Instr. Code Key Instr. Code Instr. Code Key

No. FED CBA No. FED CBA No. FED CBA
o] 000 000 1a 32 100 000 32 10c 000 81a
1 000 001 1b 33 100 001 33 100 001 81h
2 o000 010 ic 34 100 010 34 100 010 81¢c
3 00 o011 1d 35 100 011 35 100 0N 81d
4 G0D 100 2a 36 100 100 36 100 300 82a
1+ 000 101 2h 37 100 101 37 100 101 82b
6 0c0 t10 2¢ 38 100 110 38 100 110 82¢c
7 000 111 2d 39 100 111 39 100 11 82d
8 c01 000 3a 40 101 000 40 101 Q00 83a
9 001 Q01 3b a1 101 oe1 41 101 001 B3b

10 001 010 3c 42 101 010 42 101 030 83¢c

11 001 011 3d 43 101 011 43 101 011 83d

12 001 100 4a 44 101 100 44 101 100 Béa

13 001 101 4b 45 101 101 45 101 101 84b

14 Go1 110 dc 46 101 110 46 101 110 Bdc

15 co1 111 4d a7 101 111 47 101 111 844

16 010 00D 5a 48 110 Q00 48 110 000 85a

17 010 001 5b 49 110 001 49 110 Q01 85b

18 610 Mo 5¢ 50 110 010 50 110 010 B5¢c

19 010 011 5d 51 110 011 51 110 011 85d

20 010 100 Ba 52 110 100 52 110 100 86a

21 010 1M 6b 53 110 101 53 110 101 86b

22 010 110 8¢ 54 110 110 54 110 110 86c

23 010 111 6d 53 110 111 55 110 111 B6d

24 g1t 00C 7a 56 11t Q00 56 111 D00 87a

25 011 001 7b 57 111 Q01 57 111 001 87h

26 01t 010 7c 58 it1 018 58 111 010 87¢

27 011 011 7d 59 111 0N 59 111 01t 87d

28 011 100 8a 60 111 100

29 011 101 8b 81 111 101

30 0t1 110 8¢ 62 tt1 110 ) )

31 01t 111 8d 62 111 110} endinstructions

Special group

unshifted/shifted

instr, Code Key

No. FEB CBA

40 101 000 1L

41 101 001 2L

42 101 010 3L

43 101 011 4L

44 101 100 5L

45 101 101 6L

46 10t 110 7L

47 101 111 8L
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Instruction interval {prescaler switched on)

Interval Interval in Interval in ms PPIN connected to W
CLKI clocks feLk = 500 kHz column b

Normal 65536 approx. 131

Reduced 30876 approx. 62 X

Definition of the instruction interval

L0 [T

bt———————— Instruction Interval ———

Hints for special functions

c ° @
=l 2 o 5 § '_?;
g g s 5»| 2 | Eg —
Se cp c b= ) E B 2
) o k= [=3 S ] £ £
o |g® [ R = = 90 ] 2a
2o £ 0 2o bl ] 8 &0 ] £ 0
S5 | o5 |Eo | &8 £ ag E @2
E & JUS-1 & m i} H 5 < polt=
L1585 |52 |58 & | Be! 2 | &2
g |ER =% |2 | 2 | F2, & | J¢
Start bit changeover X X X X X X
Shift into second group X X X X X X
Diode matrix X X X X X X X
Special instruction aroup X X X X X X X
No carrier X X X
Bridged prescaler X
Shortened instruction interval X X
No debounce delay X
Special connection X X X
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Pin description

Pin Function
1 Vsg, Tsupply voltage
2 Column a
3 Column b
4 Column c
5 Columnd
B Vop, —supply voltage
7 ETA (switch-on transistor output)
8 IRA (infrared output)
8 Row 1
10 Row 2
11 Row 3
12 Row 4
13 Row &
14 Row 6
15 Row 7
16 Row 8
17 CLKI (oscillator input)
18 PPIN (programming input)

Oscillator connection

1) 2)
Co
CLKI L{ CLKI 17
SDA 2008 SDA 2008 :|-=-

CoZ 0nF £ o~ ——1

Kl ™=
Uy G
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Leakage current, total current (test circuit)

SDA 2008

IANERA

L.
T -1gA *
Vo= =10V 4
T\ =25%

W oo o~ ov W oW s =

IRA remote control signal output (test circuit)

z6V

1

¥s
SDA 2008

Yoo

o

6

V=5V

1IRA

if:nrnA

oV
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Biphase coding from instruction 011001

Pre- i I
signal

ot B

[%=8Y gra | mre | mtc | eieo | et | Bit F |

[ g g e o agn : ngn T
i

!
]

2, T = — i

T
2 7]

1} with Carrier

Detf: for “0" and “1" Bugn 2} without Carrier

L

4T 2

—'lr- withT= ——, or T= )

TP_ CLK[ f(LKl

LN ] TN
L]

1
e [ B

Exact Pulse Train of a Burst for 1):
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Actuating a key (e.g. 1a), fo i = 500 kHz

¥
Row 1 i_"\j]'_,n J-L -—

Bouncing

H _—
ETA ||||I
t ]
i
|
|
Y
|
i
|
I
L
I
!
0

Column g

1B -

Presignol  Start Instruction No. 62

H ™
i 10—
Start Bit
10 2 2

——tims

Releasing a key (1a), fc k) == 500 kHz

H i
Row 1 || [

«— Releasing the Key —*
P |
L [
i I i
Column o !
L= i

ETA

Instruction Ne. 0 i End Instruction Ng. 62

) ! ! i
! I | 10ms i
N 11— :
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Instruction interval, f , = 500 kHz

Actuating a Key
- — f/ms
¢ 1 25 50 75 1’IJS 200

L ) L

Column
Inter- m M

togation

H
. ]

A —_

PPIN at IRA (bridged prescaler) fc o = 62.5 kHz

——= t/ms
0 ;| 125 150 V15 00 1l 300
Column ! | | |
e V10|
rogation | | | |
a1 — : |
IRA il [
\ X X

PPIN at column b (shortened instruction interval} fo ¢ = 500 kHz

—— t/ms
0 2|5 SP 7|5 1q0 11:5
Column
Inter- ¥
rogation N M M
H

8B: =instruction No. 62
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PPIN connection

Shift L Decoupling Diodes
L [N k1
=T L]
Interval o~
Y S —
Start Bit -~
L B Prescaler
Carrier ~
e
18
PPIN
z Ce [RA 3 S
EL 1SS
; Cc
Cd
SDA 2008
L R1 ETA 7 3
10 Rz y 5 ;; 2k
1 R3 oo
Zes
13 s 7
g, CKI W
Biry
16 ns

W o—
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Extension for 60 instructions with additional diodes

Quiescent Level

8007 vQs

=
2
I

4 Columns, Quiescent Level Low

¥

iy

VY Y Y I Y Y

i

ot

st

P

ol
7
adf
et
et
alf

adll

all

sl

el

nelf

alf

ol
adlf
adf|
autf
adlf

"/.L

sl

sl

aall

aelf

af
aalf
7
'/l

aell

adl

|

.4/JL/1

sl

SMDY

[2UONIPPY £
SMOH 8

81+

86 1*{1

al
5_t7 1)
84 »«’1

"/l

8+

az~/1

81 /Ln/f_ ol
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—Vg as fifth matrix column

—Vs
z Ca
ey
; Cc
Cd
Instruction SDA 2008

No:
SN U Tl Ll U U vt 1m
W e 7 T Wlns
i L W W W LI
B 4 W W W LA
w b W W 1] A
LN R R Tt N L1798
[POR B L U U -1 '
R LU LU SR R LR 1

t
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Application circuit

[I]ZZkQ—

ETA Yoo

BC238 []22k9

L i (T

\

1
|
I
i
|
|
i
!

¥
L

FBleen 1Ra ¥ B33
Bt N

v
=

22000 SDA 2008

e [] 330

a8

-

+

R2
1l

R

R4 7
R5
Ré
R7

RE

LCLkl %

T
Ceramic_—-

=

Oscillator I
1) Shift key

2) Connection for shortened instruction interval
3) Start bit changeover

1

WoW

AVAVAVAVAVAVAVAY
AVAVAVAVAVAVAVANIIVAN
NARNAANAN

ANLVAVAVAVAWANAN

if only one of these three possibilities is used, no diode is required.
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Application-Oriented Single-Chip Microcomputers SDA 2040
SDA 2060
SDA 2080
DIP 40

Features

Upgraded 8-bit CPU as compared to SAB 8051
+5V supply vollage
On-chip 4K/6 K/8 Khyte ROM
128 byte internal RAM
64 Kbyte RAM can be connected externally
{internal and external RAM can be used simultaneously)
1 us internal cycle with 12 MHz clock frequency
34 bidirectional /0 ports:
— two 8-bit ports
— one 8-bit multifunction port
— one 8-bit port with 15 mA current sink per output
{suited for direct LED MUX control) _
One serial [2C bus interface (2-bit port open drain} suited for multi-master operation
Input for direct modulated digital infrared signal processing
(optimum carrier frequency is approx. 30 kMz)
Powerful interrupt structure with 5 sources and 2 hierarchy levels
Instruction set downward-compatible with existing programs for SDA 2010/2030/2110
Power-down mode with internal RAM data retention and reduced power consumption
Two 16-bit timers/counters
Instructions for direct multiplication or division, execution time only 4 ps
Boolean processor implementable for pure controlling tasks

Circuit description

The three components SDA 2040/2060/2080 are identical with respect to pin cenfiguration
and functions, they differ, however, in the size of the program memory.

This enables an individual matching to system requirements.
Software development is supported in two ways:

1) Replacement of functions with SDA 2082 and external program memory.
Note: Usability of ports PG and P2 is limited.

2) Replacement of functions and emulation with bond out chip SDA 3080 and piggyback.

A Siemens microcomputer development system (e.g9. SME 232) can'be used for SDA 2040/60/80
program development and system testing. Powerful edit, assembler and debug programs
are available.

121



SDA 2040
SDA 2060
SDA 2080

The SDA 2040/60/80, a successor type to the SAB 8051, belongs to the family of single-chip
microcomputers, for which the operational emphasis is no longer placed on pure numeric
control functions,

The SDA 2040/60/80, specially developed for entertainment electronic applications, can be
recommended especially for those applications, where lowest component costs and high
quantities are an essential requirement.

Architecture and instruction set are based on the SAB 8051 microcomputer. In the same
manner as the SAB 8051, the SDA 204(/60/80 possesses a number of features that facilitate
programming:

— variable allocation of RAM

— unrestricted stack location in RAM

— 4 register banks

— special function regisier

— memory mapped I/O

Individually addressable bits and a Boolean processor enable the programmer to improve
software performance. Numeric problems can be solved in binary or in BCD arithmetic.
The large number of instructions for processing binary functions also plays a partin increasing
the performance of the computer as a controller, All of these features, when used appro-
priately, lead to a reduction of peripheral hardware, to a simplification of the software, and
thus, to a reduction of development and component cost.

The SDA 2040/60/80 contains a 4K/6K/8Kbyte program memory (ROM), an internal
128 byte RAM (an additional 64 Kbyte can be added externally, ref. SDA 2082 application
example), two 16-bit timers/counters, a nested interrupt structure with two priority levels,
and an integrated oscillator. Additicnally, the computer can address 64 Kbyte of external
data memory. The 34 digital /O ports comprise four 8-bit ports and a serial interface with
data and clock fines. The serial I/Q interface fully complies with the I2C multimaster protocol.
The IR input P3.0 can process modulated signals with a carrier frequency of approx. 30 kHz.
It contains a digital demodulator for deriving the envelope curve of modulated and inverted
digital signals. As the digital demodulator is software enabled and disabled, it is also possibie
to use the IR port as a normal digital, quasi-bidirectional 10 port. The multifunction port P3
comprises two interrupt inputs and two counter inputs.

The instruction set, consisting of 49 one-byte, 46 two-byte, and 16 three-byte instructions,
ensures efficient ulilization of program memory. If a 12 MHz crystal is used, the execution
time for the instructions is either 1 ps or 2 us. The execution time for the very complex
instructions for “multiply” and “divide” is oniy 4 ps. Information about the number of bytes
and the execution time can be found in the instruction set summary for the SDA 2040/60/80.

Maximum ratings

Voltage between any pin and ground v ~05t07 Vv
Total power dissipation P 2 w
Storage temperature range Targ —40to 125 °C
Operating range

Supply voltage Yoc l 5+10% v
Ambient temperature Ta 0to 70 °C
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SDA 2060
SDA 2080
DC characteristics
T,=01t070°C; Ve =5V £10%; Vo5 =0V Test conditicns min max
L input voltage
(all inputs except XTAL 2, P 4} ViL —0.5 0.8 \
L input voltage {XTAL 2) Vi —0.5 0.6 \
L input voltage (P 4) Vite —-0.5 1.5 v
Hinput voltage
(except XTAL 2, RST/Vpp, P 4} Vin 20 Voe +0.5 | V
H input voltage (XTAL 2) Vin 25 Voo +05 | V
H input voltage (RST) Vinz 2.5 Voe+05 1 V
H input voltage (Vpp) Vina Voc =0 4.5 5.6 v
H input voltage (P 4) Vina 3.0 Vo +05 | V
L output voltage (port 0} VoL I, =32A 0.45 v
L output voltage (port 0) VoL I =15mA 1.0 v
L output voltage (ports 1, 2 and 3) VL2 Ijo=186mA 0.45 9
L output voltage (ALE) VaLe I =32 mA 0.45 \
L output voltage (port1) Voia Iya=75mA 1.0 A
L output voltage (port 4) VoLa L4 =30mA 0.4 \%
H output veltage {ports 1, 2 and 3) Vor Iy =—80 A 2.4 A
H output voltage (port 0 and ALE) Vom Iy =—400 pA 2.4 \
Current of internal pull-up resistance ha 0.45V = Vyy = Voo —800 pA
P1,P2,P3
Leakage current of outputs Lo 0.45V =Wy =Vgc + 10 pA
Current consumption Icc 150 mA
{all outputs disconnected)
CGurrent consumption (power-down made} Irp Vee =0V 20 mA
Capacitance of inputs/outputs Cio fe=1MHz 10 pF
AC characteristics
Ta=0t070°C; Voc =5V £ 10%; Vegs =0V
C_ =100 pF (for port 0, and ALE cutput)
C,_ = B0 pF (for all other outputs}
Maximum ratings

Variable clock 12 MHz clock

11"fc|_ cL =1.2=12 MHz

min max min max
Cycte time of oscillator teLoL 83 833.3 83 ns
Min. cycle period toy 12 to oL 12tgL o0 | 1000 ns
ALE pulse width fHLL 2 tep e -40 127 ns
RD pulse width !RL RH 6 tCL cL -100 400 ns
WR pulse width hwLwe 6 toLgL-100 400 ns
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Pin configuration
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SDA 2060

Pin description

Symbol

SDA 2080

Function

Port 4

RST/Vig

ALE

XTAL1

XTAL2

GNDOV
+5V

Bidirectional 8-bit port with 3.2 mA current sink at 0.45 V and 15 mA current
sink at 1.0 V for direct LED control {static or MUX cperation).

Bidirectional 8-bit port with 1.6 mA current sink at 0.45 V and 7.5 mA current
sink at 1.0 V for direct LED display.

Bidirectional 8-hit port with 1.6 mA current sink at 0.45 V.

Bidirectional 8-bit port with 1.6 mA current sink at 0.45 V. Also includes
the inputs of the interrupt and timer controls. For a program-controlled
enabling of the function, the corresponding latch must be active high.

The allocation of the special function registers is as follows:

R (P 3.0) Input of the digital demodulater to generate an envelope
curve of a standard modulated IR signal (inverted)

(P 3.2) Input for interrupt O or for enabling/disabling the counter
input T

NT1 (P 3.3) Input for interrupt 1 or for enabling/disabling the counter

input T1

- T0 (P 3.4) CounterinputT0

-T (P 3.5) CounterinputT1

- WR  (P2.6) Write strobe for external data memory (RAM)

- RD (P 3.7) Read strobe for external data memory

|

NT

o

Bidirectional 2-bit port with open drain outputs, with 3mA current sinkat0.4 V.
Port 2 contains a bidirectional serial interface with DATA (SDA, pin 21)
ang CLOCK line (SCL, pin 22). The serial interface fully meets the require-
ments of the I°C bus protocol.

At a connected supply voltage V.. =5 V, an edge transition from low to high
(at approximately 3 V) resets the SDA 2040/60/8Q, i.e. the user program
starts with address 0.

When Vi; = high (approx. +5V), a drop in V. triggers the processor’s
transition into the power-down mode. In this case, a current supply of max.
20 mA is provided to the RAM via pin RST/Vpp. In the case Vip =0 V and
Vee =5V, the RAM is supplied via Vq.

Address Latch Enable cutput for controlling external memory access during
normal operation.

Oscillator input for crystal operation. For external clock source connect
10 Vs

Oscillator output; required when crystal is used. Input during external clock
supply.
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SDA 2060
SDA 2080
SDA 2040/SDA 2060/SDA 2080 instruction set
Arithmetic operations
Mnemonic Description Bytes Cycles
ADD A,Rn Add register to Accumulator
ADD A, direct Add direct byte to Accumuiator
ADDA, @ Ri Add indirect RAM to Accumuiator
ADD A, # data Add immediate data to Accumulator
ADDC A, Rn Add register to Accumulator with Carry flag
ADDC A, direct Add direct byte to A with Carry flag
ADDC A, @Ri Add indirect RAM to A with Carry flag

ADDC C, # data
SUBR A rn
SUBB A, direct
SUBBA, @ Ri
SUBB A, # data
INC A

INC Rn

INC direct

INC @ Ri

DEC A

DEC Rn

DEC direct
DEC @ Ri

INC DPTR

MUL AB

DIV AB

DA A

Add immediate data to A with Carry flag
Subtract register from A with Borrow
Subtract direct byte from A with Borrow
Subtract indirect RAM from A with Borrow
Subtract immediate data from A with Borrow
Increment Accumulator

Increment register

Increment direct byte

Increment indirect RAM

Decrement Accumulator

Decrement register

Decrement direct byte

Decrement indirect RAM

increment Data Pointer

Muitiply A&B

Divide A&B

Decimal Adjust Accumulator

e L& B & I A N B . L™ A = B & B o B

- B b ok b ok ok ok ok ek b ek ek ek ek ok ek o —h o kb

126



SDA 2040

XRL direct, # data
CRL A

CPLA

RL A

RLCA

RR A

RRC A

Exclusive-OR immediate data to direct byte
Clear Accumulator

Complement Accumulator

Rotate Accumulator left

Rotate A lett thorugh the Carry flag

Rotate Accumulator right

Rotate A right through the Carry flag

SDA 2060
SDA 2080

SDA 2040/SDA 2060/SDA 2080 instruction set
Logical operations
Mnemaonic Description Bytes Cycles
ANL A, Rn AND register to Accumulator 1 1
ANL A, direct AND direct byte to Accumulator 2 1
ANL A, @ Ri AND indirect RAM to Accumulator 1 1
ANL A, # data AND immediate data to Accumulator 2 1
ANL direct, A AND Accumulator to direct byte 2 1
ANL direct, # data AND immediate data to direct byte 3 2
ORL A, Rn OR register to Accumulator 1 1
QRL A, direct OR direct byte to Accumulator 2 1
ORLA @Ri OR indirect RAM to Accumutator 1 1
ORL A, # data OR immediate data to Accumulator 2 1
ORL direct, A OR Accumulator to direct byte 2 1
ORL direct, # data OR immediate data to direct byte 3 2
XRL A, Rn Exclusive-OR register to Accumulator 1 1
XRL A, direct Exclusive-OR direct byte to Accumulator 2 1
XRLA, @ Ri Exclusive-OR indirect RAM to Accumulator 1 1
XRL A, # data Exclusive-OR immediate data to Accumulator 2 1
XAL direct, A Exclusive-OR Accumulatur to direct byte 2 1

3 2

1 1

1 1

1 1

1 1

1 1

1 1

1 1

SWAF A

Swap nibbles within the Accumulator
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SDA 2060
SDA 2080

SDA 2040/SDA 2060/SDA 2080 instruction set

Data transfer operations

Mnemonic Description Bytes Cycles

MOV A, Rn Move register to Accumulator

MOV A, direct Move direct byte to Accumulator

MOV A, @ Ri Maove indirect RAM to Accumulator

MOV A, # data Move immediate data to Accumulator

MOV Rn, A Move Accumulator to register

MOV Rn, direct Move direct byte to register

MOV Rn, # data Move immediate data to register

MOV direct, A Move Accumulator to direct byte

MOV direct Rn - Move register to direct bvte

MOQV direct, direct Move direct byie to direct byte

MOV direct, @ Ri Move indirect RAM to direct byte

MOV direct, # data Move immediate data to direct byte

MOV @ Ri, A Move Accumulator to indirect RAM

MOV @ Ri, direct Move direct byte to indirect RAM

MOV @ Ri, # data Move immediate data to indirect RAM

MOV DPTR, # data 16 | Load Data Pointer with a 16-bit constant
MOVC A@A + DPTR | Move Code byte relative to DPTR to Accumulator

MOVC A@A+PC Move Code byte relative to PC to Accumulator
MOVX A, @ Ri Mave External RAM (B-bit addr} to Accumulator
MOVX A, @ DPTR Move External RAM (18-bit addr) to Accumulator
MOVX @ Ri, A Move A to External RAM (8-bit addr)

MOVX @ DPTR, A Move A to External RAM (18-bit addr)

PUSH direct Push direct byte onto stack

POP direct Pop direct byte from stack

XCHA,Rn Exchange register with Accumulator

XCH A, direct Exchange direct byte with Accumulator

XCHA, @Ri Exchange indirect RAM with Accumulator
XCHD A, @ Ri Exchange low-order digital indirect RAM with A

e B = PN e e R WA = W WR M MR R N

—_, ek S S NN 2N SRR S SR S
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SDA 2080
SDA 2040/SDA 2060/SDA 2080 instruction set
Boolean variable maniputation
Mnemonic Description Bytes Cycles
CLRC Clear Carry flag 1 1
CLR bit Clear direct bit 2 1
SETBC Set Carry flag 1 1
SETB bit Set direct bit 2 1
CPLC Complement Carry fiag 1 1
CPL bit Complement direct bit 2 1
ANL C, bit AND direct hit to Carry flag . 2 2
ANL C./bit AND complement of direct bit to Carry 2 2
ORL C, bit OR direct bit to Carry flag 2 2
ORL C,/bit OR complement of direct bit to Carry 2 2
MOV C, bit Move direct bit to Carry flag 2 1
MOV bit, C Move Carry flag to direct bit 2 2
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SDA 2060
SDA 2080
SDA 2040/SDA 2060/SDA 2030 instruction set
Program control operations
Mnemonic Description Bytes Cycles
ACAILL addr 11 Absolute subrowtine call
LCALL addr 16 Long subroutine call
RET Return from subroutine
RETI Return from interrupt
AJMP addr 11 Absolute jump
LJIMP addr 16 Long jump
SJMP rel Short jump (relative addr)

JMP@ A+ DPTR

JZ rel

JNZ rel

JC rel

JNC rel

JB bit, rel

JNB bit, rel

JBC bit, rel

CJNE A, direct, rel
CJNE A, # data, rel
CJNE Rn, # data, rel
CJNE @ Ri, # data, rel
DJNZ Rn, rel

DJNZ direct, rel
NCP

Jump indirect relative to the DPTR

Jump if Accumulator is zero

Jump if Accumaulator is not zero

Jump if Carry flag is set

Jump if Carry flag is not set

Jump if direct bit set

Jump if direct bit not set

Jump if direct bit is set and clear bit

Compare direct to A and jump if not equal
Compare immediate to A and jump if not equal
Compare immediate to register and jump if not equal
Compareimmediate toindirectand jump it not equal
Decrement direct and jump if not zero
Decrement direct and jump if not zero

No operation

S WNWLWWWWWRNDNONNN LN WN - =0N

NN RONTONN NN RNND

Symbols and abbreviations

A Accumulator Rr Register label {r=0-7)

adr 11-bit program memory address 8n S interface tabel (n=20; 1)
CNT Event counter T Timer

DA D/A converter indication 70, T1 Test 0, test 1

data 8-bit binary number # Retfers to immediate data

P Mnemonic for “in page” operation @ Refers to indirect addressing
Pp Port label {p =0-3)
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Application-Oriented Single-Chip Microcomputer SDA 2082

PLCC 44

Features

® Upgraded 8-bit CPU as compared to SAB 8051
® +5V supply voltage
® Program memory either 8 Kbyte internal ROM
or 64 Kbyte external ROM

@& Data memory 128 byte internal RAM

64 Kbyte RAM can be connected externally

{(internal and externa! RAM can be used simultaneously)
1 ps internal cycle with 12 MHz clock frequency
34 bidirectional /O ports:
— two 8-bit ports
— one 8-bit multifunction port
— one 8-bit port with 15 mA current sink per output (suited for direct LED MUX control)
— one serial [2C bus interface, suited for multi-master operation
Input for direct modulated digital infrared signal processing
(optimum carrier frequency is approx. 30 kHz)
Powerful interrupt structure with 5 sources and 2 hierarchy levels
Instruction set downward-compatible with existing programs for SDA 2010/2030/2110
Power-down mode with internal RAM data retention and reduced power consumption
16-bit timer/counter operation
instructions for direct multiplication or division, execution time only 4 ps
Boolean processor implementable for pure controlling tasks

Circuit description

A special application of the SDA 2082 lies in program development support for the
SDA 2040/60/80, the circuitry is shown in the application examples described in the
following.

A Siemens microcomputer development system (e.g. SME 232) can be used for SDA 2082
program development and system testing. Powerful edit, assembler and debug programs are
available.

An additicnal application of the SDA 2082 arises for individual control tasks and small
quantity series, for which the development of a user-specific program for SDA 2040/60/80
operation is too expensive. An external program memory can be put to good use in this case,
also offering short development times and more flexible possibilities for application.

Architecture and instruction set are based on the SAB 8051 microcomputer. in the same
manner as the SAB 8051, the SDA 2082 possesses a number of features that facilitate
programming:

— variable allocation of RAM

— unrestricted stack location in RAM
— 4 register banks

— special function register

— memary mapped /0O
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Individually addressable bits and a Boolean processor enable the programmer to improve
software performance. Numeric problems can he solved in binary or in BCD arithmetic.
The large number of instructions for processing hinary functions also plays a partin increasing
the performance of the computer as a controller. Al of these features, when used appro-
priately, lead 1o a reduction of peripheral hardware, to a simplification of the software, and
thus, to a reduction of development and component cost.

The SDA 2082 contains an on-chip 8 Kbyle program memory. Operation is optionally with
internal program memory (EA = high, pin 35) or external (EA = low, pin 35). Furthermore,
the SDA 2082 contains an internal 128 byte RAM (an additional 64 Kbyte can be added
externally, ref. application example), two 16-bit timers/counters, a nested interrupt structure
with two priarity levels, and an integrated oscillator. Additicnally, the computer can address
64 Kbyte of external data memory. The 34 digital ¥O ports comprise four 8-bit ports and a
serial interface with data and clock lines. The serial /O interface fully complies with the
12C multimaster protocol. The IR input P3.0 can process modulated signals with a carrier
frequency of approx. 30 kHz. It contains a digital demodulater for deriving the envelope
curve of modulated and inverted digital signals. As the digital demodulator is software enabled
and disabled, it is also possible to use the IR port as a normal digital, quasi-bidirectional
1/Q port. The multifunction port P3 comprises two interrupt inputs and two counter inputs.

The instruction set, consisting of 49 one-byte, 46 two-byte, and 16 three-byte instructions,
ensures efficient utilization of program memory. If 2 12 MHz cyrstal is used, the execution
time for the instructions is either 1 us or 2 us. The execution time for the very complex
instructions for “multiply” and “divide” is only 4 ps. Information about the number of bytes
and the execution time can be found in the SDA 2082 instruction set summary.

Maximum ratings

Voitage between any pin and ground v —0.5t07 v

Total power dissipation Pyt 2 w
Storage temperature range Tag —40to 125 "C
Operating range

Supply voltage Voo 5+ 10% v

Ambient temperature Ta 0to 70 °C

132



SDA 2082

BC characteristics
T=01070°C; Voc =5V £10%; Vos =0V Test conditions min max
L input voltage
(all inputs except XTAL 2, P 4) ViL -0.5 0.8 A
L input voltage (XTAL 2) Vi ~0.5 0.6 i
L input voltage (P 4} ViLa —0.5 1.5 v
H input voltage
(except XTAL 2, RST/Vpp, P 4) Vin 2.0 Voc +0.5 1 V
H input voltage (XTAL 2) Vim 25 Ve +05 1 V
H input voltage (RST) Vinz 2.5 Voo +051 V
H input voltage {Vpp) Vina Vec=0 4.5 5.5 v
H input voltage (P 4) Vina 3.0 Voo +05 ) V
L output valtage (port 0) VoL I =32A 0.45 v
L output voltage (port 0) A Lii=15mA 1.0 v
L output vollage Varz L=16mA 0.45 v
(ports 1, 2, 3, PSEN and ALE)
L cutput voltage {port 1) VoLa I3 =T7.8mA 1.0 v
L cutput voltage (port 4) VaLa JqLa=3.0mA 04 v
H output voitage (ports 1, 2 and 3} Vou Iqn=—80 pA 2.4 v
H output voltage (port 0, PSEN and ALE}  Vyuy Ty =—400 pA 2.4 v
Current of internal pull-up resistance Fe 045V < Viy = Voo —800 pA
P1,P2,P3)
Leakage current of cutputs Ligy 045V Vi =V + 10 pA
Current consumption Iec 150 mA
(all outputs disconnected)
Current consumption (power-down mode) fpp Vee=0V, Vop=5V 20 mA
Capacitance of inputs/outputs Cia fe =1 MHz 10 pF
AC characteristics
Ta=01t070°C; Voc =5V £10%; Vg =0V
£ =100 pF (for port 0, ALE and PSEN output)
C, = 80 pF (for all other outputs)
Maximum ratings

Variable clock 12 MHz clock

1/tg oL =1.2-12 MHz

min max min max
Cycle time of osciilator ter oL 83 8333 83 ns
Min. cycle pericd toy 12tcLc 12 tcioL 1000 ns
ALE pulse width hHLL 2 g el 40 127 ns
RD pulse width tRLRH 6 toL oL -100 400 ns
WH pulse width oL wH 6 tcLgL-100 400 ns
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Pin configuration

P14 P13 P12 P11 P10 NC Y PO.O P01 P02 PO3
e e T e O o e I s I o O
€ 5 & 3 2 W43 &2 W1 6D N
P1.5[]7 {} 39[1Pa4
P16[]8 38[]Pos
P79 37[]P06
RsT/YPO[]10 36{ P07
®P3eM 35 |EA
ne e [ JALE
p3[3 33[]PSEN
INTO P3.2[J1 32[]rar
NTT P33 15 31[]pP2s
To P34t 30[]P25
T p3s[n w]r2s

N 18 19 20 N 22 23 2% 25 26 71 S
T TE T T T LT LILILT LT LI
P36 P3.7XTALXTAL Vo5 P40 PL1 P20 P21 P2.2PZ3
WRRD 2z S0ASCL
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Pin description

Symbol

Function

VSS
VCC
Port G

Port 1

Port 2
Port 3

Port 4

RST/Vip

GND OV
+5V

Bidirectional 8-bit port with open drain outputs with 3.2 mA current sink at
0.45 V and t5 mA current sink at 1.0 V for direct LED control {static or
MUX operation).

Bidirectional 8-bit port with 1.6 mA current sink at 0.45 V and 7.5 mA current
sink at 1.0 V for direct LED display.

Bidirectional 8-bit port with 1.6 mA current sink at 0.45 V.

Bidirectional 8-bit port with 1.6 mA current sink at 0.45 V. Also includes
the inputs of the various interrupt and time contrels. For a pregram-controlled
enabling of the function, the corresponding latch must be active high.

Allocation of the special function registers is as follows:

- IR (P 3.0) Input of the digital demodulator to generate an envelope
curve of a standard modulated IR signal

{P3.2) Input for interrupt O or for enabling/disabling the counter

L inputTO

NT1 (P3.3) Inputforinterrupt 1 or for enabling/disabling the counter
input T1

-T0  (P34) CounterinputT0

-T1 (P35} CounterinputT1

- @ (P 3.6) Write strobe for external data memory {(RAM)

- RD (P 3.7) Read strobe for external data memory

Bidirectional 2-bit port with 3 mA current sink at 0.4 V. Port 2 contains a

bidirectional, serial interface with DATA (SDA, pin 21) and CLOCK line

(SCL, pin 22). The serial interfaces fully meet the requirements of the

12C bus protocol.

At a connected supply voltage Vg =5 V, an edge transition from low to high

(at approximately 3 V) resets the SDA 2082, i.e. the user program starts
with address 0.

When W, = high (approx. +5V}, a drop in V. triggers the processor's
transition into the power-down mode. In this case, a current supply of max.
20 mA is provided to the RAM via pin R3T/V;p. In the case Wy =0 V and
Voo =5V, the RAM is supplied via V..

Address Latch Enable output for controlling externai memory access during
normal operation.

QOscillator input. Crystal or external source can be used

Oscillator output; required when érystal is used

Program Store Enable output for externat memory access

External Access input; selects programm memory operating mode

E high means internal program memory (8 Kbytes),
EA low means external program memory (max. 64 Kbytes)

NT

(=]
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SDA 2082

Application example for SDA 2082 with additional 256 byte external RAM and port expander

+5V 45V

L

10pF
8.2k0

10 b 22

73 Reset Ve Vig
——EE'P&.OISDA]
—2py 1(sCL) oSV
-2 25
PtO P29
3lp11 oo al26 N 1
W P2 (40 l20
5|51 P 22— v 7
P13 P 23— 7 (44 3
Vo9 ? P14 p2LfE o) 10/H PAD 31 N
P15 P25 30 pa 1}22
Bp16 p1gll pa 2|23
—p17 SDA 2082 742 — Paag'g
43 12 PALLE
—Me3p (1R P00 ADO pasis
n Jqz 3 77
P31 PO.1E A0 1 PAb[3——
vod —iEJP32 (D PO.2T ]AD2 PAT—
2{P33(INTT) PO3EI—m—————2AD3
Hpa.uTo) PO4ISE o]A% REY
S i ey 305 SAB 8155 bl
9537 (AT po.718 - Wlan7 256x 8 pr2 .
_ PG resl )
XTAL1 XTAL2 EA ALE PSEN RAM P“‘—“‘z
7 70§35 |3 ‘33 PLéS
12.12MHz] PB O g;’_
» o
30 PEEODF 1 ALE PB332—
9] 33
iR PBAE—
| WR PBSI—
}—;rﬁ PB O[> —
Reset PB 71—
’ Timer Quf  Timer in
! }
Timer
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SDA 2082 instruction set

Arithmetic operations

Mnemonic Description Bytes Cycles
ADD A, Rn Add register to Accumulator

ADD A, direct Add direct byte to Accumulator

ADD A, @ Ri Add indirect RAM to Accumulator

ADD A, # data Add immediate data to Accumulator

ADDC A, Bn Add register to Accumulator with Carry flag
ADRDC A, direct Add direct byte to A with Carry fiag

ADDC A, @ Ri Add indirect RAM to A with Carry flag
ADDC C, # data Add immediate data to A with Carry flag
SUBB A, Rn Subtract register from A with Borrow
SUBB A, direct Subtract direct byte from A with Borrow
SUBBA, @ Ri Subtract indirect RAM from A with Borrow

SUBB A, # data
INC A

INC Rn
INC direct
INC @ Ri
DEC A
DEC Rn
DEC direct
DEC @ Ri
INC DPTR
MUL AB
DIV AB

DA A

Subtract immediate data from A with Borrow
increment Accumuiator
Increment register
Increment direct byte
increment indirect RAM
Decrement Accumuiator
Decrement register
Decrement direct byte
Decrement indirect RAM
Increment Data Pointer
Mulliply A&B

Divide A&B

Decimal Adjust Accumulator

— ek wmk ok wk B ek ok wrh B ok b B et B = DY — B = R = N

N Y N N T e o QUi N i S W R PR Y
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SDA 2082 instruction set

Logical operations

Mnemonic Description Bytes Cycles
ANL A, Rn AND register to Accumulator 1 1
ANL A, direct AND direct byte to Accumulaior 2 1
ANLA @ Ri AND indirect RAM to Accumulator 1 1
ANL A, # data AND immediate data to Accumulator 2 1
ANL direct, A AND Accumutator to direct byte 2 1
ANL direct, # data AND immediate data to direct byte 3 2
ORL A, Rn OR register to Accumulator 1 1
ORL A, direct OR direct byte to Accumulator 2 1
ORL A, @ Ri OR indirect RAM to Accumulator 1 1
DRLA, #data ON immediats dala W0 ACCuimiiaion P4 i
ORL direct, A OR Accumulator to direct byte 2 1
ORL direct, # data OR immediate data to direct byte 3 2
XRL A, Rn Exclusive-OR register to Accumulator 1 1
XRL A, direct Exclusive-OR direct byte to Accumulator 2 1
XRLA, @Ri Exclusive-OR indirect RAM to Accumulator 1 1
XRL A, # data Exclusive-OR immediate data to Accumulator 2 1
XRL direct, A Exclusive-OR Accumulator to direct byte 2 1
XRL direct, # data Exclusive-OR immediate data to direct 3 2
CLR A Clear Accumulator 1 1
CPL A Complement Accumuiator 1 1
RLA Rotate Accumulator left 1 1
RLC A Rotate A left through the Carry flag 1 1
RR A Rotate Accumulator right 1 1
RRC A Rotate A right through Carry flag 1 1
SWAP A Swap nibbles within the Accumulator 1 1
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SDA 2082 instruction set

Data transfer operations

Mnemaonic Description Bytes Cycles
MOV A, Rn Move register to Accumulator

MOV A, direct Move direct byte to Accumulator

MOV A, @ Ri Move indirect RAM to Accumulator

MOV A, ¥ data Move immediate data to Accumulator

MOV Rn, A Move Accumulator to register

MOV Rn, direct
MOV Rn, # data
MOV direct, A
MOV direct, Rn
MOV direct, direct
MOV direct, @ Ri
MOV direct, # data
MOV @ Ri, A

MOV @ Ri, direct
MOV @ Ri, # data
MOV DPTR, # data 16
MOVC A @ A +DPTR
MOVC A@ A+PC
MOVX A, @ Ri
MOVX A, @ DPTR
MOVX @ Ri, A
MOVX @ DPTR, A
PUSH direct

POP direct

XCHA, Rn

XCH A, direct
XCHA, @Ri

XCHD A, @ Rj

Move direct byle to register

Move immediate data to register

Move Accumulator to direct byte

Move register to direct byte

Move direct byte to direct byte

Move indirect RAM to direct byte

Move immediate data o direct byte

Move Accumulator to indirect RAM

Move direct byte to indirect RAM

Move immediate data to indirect RAM

Load Data Pointer with a 16-bit constant

Move Code byte relative to DPTR to Accumulator
Move Code byte relative to PC to Accumulator
Move External RAM (8-bit addr) to Accumulator
Move External RAM (16-bit addr) to Accumulator
Move A to External RAM (8-bit addr)

Move A to External BAM (16-bit addr)

Push direct byte onto stack

Pop direct byte from stack

Exchange register with Accumulator

Exchange direct byte with Accumulator
Exchange indirect RAM with Accumulator
Exchange low-order digital indirect RAM with A

— e A S PN = S s = QNS WR ORI 2N 2 A

= = 2 S RN NNNND 2= NN NRN = 2R a2
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SDA 2082 instruction set

Boolean variable manipulation

Mnemonic Description Bytes Cycles
CLRC Clear Carry flag 1 1
CLR bit Clear direct bit 2 1
SETBC Set Carry flag 1 1
SETB bit Set direct bit 2 1
CPLC Complement Carry flag 1 1
CPL bit Complement direct bit 2 1
ANL C, bit AND direct hit to Carry flag 2 2
ANL C,/bit AND complement of direct bit to Carry 2 2
QRL C, bit OR direct bit tc Carry flag 2 2
ORL C/bit OR compiement of direct bit to Carry 2 2
MOV C, bit Move direct bit to Carry flag 2 1
MOV bit, C Move carry flag to direct bit 2 2
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SDA 2082 instruction set
Program control operations

CJNE A, direct, rel
CJNE A, # data, rel
CJNE Rn, # data, rel
CJNE @ Ri, # data, rel
DJNZ Rn, rel

DJNZ direct, rel

Compare direct to A and jump if not equal
Compare immediate to A and jump if not equal
Compare immediate to register and jump if not equal
Compare immediate to indirect and jumpif not equal
Decrement register and jump if not zero
Decrement direct and jump if not zero

Mnemonic Description Bytes Cycles
ACALL addr 11 Absolute subroutine call 2 2
LCALL addr 16 Long subroutine call 3 2
RET Return from subroutine 1 2
RETI Return from interrupt 1 2
AJMP addr 11 Absoclute jump 2 2
LJMP addr 18 Long jump 3 2
SJMP rel Short jump (relative addr) 2 2
JMP @ A+ DPTR Jump indirect relative to the DPTR 1 2
JZ rel Jump if Accumulator is zero 2 2
JNZ rel Jump if Accumulator is not zero 2 2
JCrel Jump if Carry flag is set 2 2
JNC rel Jump if Carry flag is not set 2 2
JB bit, rel Jump if direct bit set 3 2
JNB bit, rel Jump if direct bit not set 3 2
JBC bit, red Jump if direct bit is set and clear bit 3 2
3 2
3 2
3 2
3 2
2 2
3 2
1 1

NOP

No operation

Symbols and abbreviations

A Accumulafor Rr Register label {r =0-7)

adr 11-bit program memory address Sn S interface label (n=0; 1)
CNT Event counter T Timer

DA D/A converter indication T0, T1 Test 0, test 1

data 8-bit binary number # Refers to immediate data

P Mnemonic for “in page” operation @ Refers to indirect addressing
Pp Port labet {p =0-3)
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Application-Oriented Single -Chip Microcomputer SDA 2110
for Special Cost-Critical Applications

DiP 28

Features

@ 8-bit CPU, ROM, RAM, /O

* inaDIP 28 package

® 2, digital /O lines

one serial interface

one 8-bit interface

two 4-bit interfaces

one 1-bit interface

two testinputs

1 Kbyte ROM

40 byte RAM

7.5 us cycle time at 4 MHz crystal frequency — 1 or 2 cycles per instruction
Zero passage detector

Interface for modulated digital signal
interval timer/counter

+5V supply voltage

RAM standby operation

SAB 8048 instruction subset

Circuit description™"

The SDA 2110 introduces a new generation of highly economic single-chip computers with
application-specific conirol functions. Considerable cost savings can be realized during
the development and production stages, because the emphasis on specific applications
reduces at the same time the number of additionally required hardware and simplifies
the software tasks. Although the SDA 2110 was designed for electronic entertainment devices,
it is equally suitable for mass-produced applications requiring highly economic components.

The SDA 2110 is eqipped with a 1 Kbyte program memory {ROM) and 40 byte data memory
{RAM), which can be used in “standby” operation during heavily reduced output losses.
The 21 digital 170 lines include one 8-bit port, two 4-bit ports, two test inputs, one serial
interface and one single bit interface. Test input TO processes signals modulated with
approx. 30 kHz and is equipped with a digital demodulator, which derives the envelope
curve from the modulated digital signal. Since the digital demodulator forwards an un-
medulated signal without changing it, test input TO can also function as a normal digital
input during operation with standard H/L levels. Test input T1 includes a zero passage
(crossing) detector and can aiso serve as a normal digital input. A data and pulse line
comprise the serial interface. The component is equipped with its own oscillator and
timer/counter.

1) Detailed description s available upon request
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The instruction set includes 66 instructions (1-2 bytes) which can be processed in max.
2 cycles. Numerical problems can be processed in either binary or BCD arithmetic mode.
The large number of bit-handling instructions increases the efficiency of the controlier
functions.

Program development and system testing for the SDA 2110 is carried out on the SME
development system with the SDA 2110 emulator board EMB U21. The EMB U21 emulator
consists of one 2K EPROM {SAB 2716} as well as a 40 pin socket which is used to insert
an SAB 80351 type microprocessor or the ICE 48 plug. In addition, the EMB U21 containg
all the necessary hardware to simulate the serial and parallel interfaces of the SDA 2110.
A 28 wire cable is used to connect the U21 emulator with the user system,

A version without ROM (SDA 3110) is available which enables in-house software develop-
ments on an SME device.

Maximum ratings

Supply voltage range Vee —05t7 v
Voltage between any pin and ground 14 —0517 v
Total power dissipation Pt 1 W
Starage temperature range Tatg ~4Q to 125 °c
Operating range

Supply voltage Vec 5+ 10% Vv
Ambient temperature Ta Oto 70 °C
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DC characteristics
T.=0°Cto70°C, Voo = Ve =5V £10%; Vgs =0V

L input voltage
H input voltage

(Ports, SS0, 851, RESET, TO, T1, X1)
(Ports, S350, 551)

Vec= 5.0V +£10%

(Ports, 880, §51)

Vo =60V +05V

{RESET, X1, 70, T1)

H input voltage

H input voltage

L output voltage (Parts, ALE)
Ige=1.6mA

L output voltage {550, 851, SCPO, SCP1)
Iq L= 4 mA

H output voltage (Ports, ALE)
I =50 pA

H output voltage (380, 851, SCP1}
In =180 pA

H input current Te, 1)
Vig= Ve

L input current (Perts, 850, 851)
VL =045V

Input voltage at T1
Zero passage detector
current consumption

(Cj=1 puf) {peak-to-peak)

AC characteristics
T.=0°C1070°C, Vg =Vea =5V £10%; Vee =0V

Cycle time
3 MHz crystal =10 us
ALE pulse width
te=10pus
Oscillator frequency deviation
f=25MHz, R=15 k(2
Length of an unmodulated signal at the TO test input
3 MHz crystal
Frequency of a modulated signal at the TQ test input
3 MHz crystal
Frequency range of the zero passage detector (input T1)

min max

Vil —05 0.8 N
Yin 20 Vee v
Yim 24 Voo v
Yihe 35 Voe v
VoL 045 | v
VoL 0.45 v
Viu 2.4 v
Vaus 2.4 v
Lin 10 HA
—f 30 340 WA
Viq 1 3 v
Iec 69 mA
te 10 50 ps
tace 1.3 ps
Afgeg —20 +20 %
ImTg 60 - us
iR 30 35 kHz
frq 0.03 1 kHz
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Pin description

Pin Symbol Function

28 Voo +5V

i Vap + 5 V standby supply

14 Vg GNDQV

15,16 X1, X2 Connection for crystal or similar

4-11 PO 0-7 Quasi-bidirectional 8-bit port

18-21 P2 0-3 Quasi-bidirectional 4-bit port

22-25 P3 0-3 Quasi-bidirectional 4-hit port

26 580 1-bit interface 10 pin

27 381 Serial interface $1 (/0 pin

2 SCP1 Seriat interface 51 clock pulse '

17 RESET Reset input for computer initialization {active H).
Resets program counter, erases the status FFs,
sets all digital outputs to H state.

3 T0 input that can be tested with the conditional jump
instruction JTO and JNTO. The input contains a digital
demodulator and can be used for the separation of the
envelope curve from a modulated signal.

13 T Input that can be tested with the conditional jump
instruction JT1 and JNT1. Serves simultaneously as an
external counter input. (Selection of functions with
instruction STRT CNT). The input can alsc be used for
zero passage recognition of low frequency alternating
voltages.

12 ALE This output generates one clock pulse signal per cycle.
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SDA 2110 instruction set

Mnemonic Description Bytes Cycles | Hexadecimal
opcode

ADD A, Rr Add register to A 1 1 68-6F
ADDA,@R Add data memory to A 1 1 60-61
ADD A, # data Add immediate to A 2 2 03
ADDC A, Rr Add register with carry 1 1 78-7F
ADDC A,@ R Add data memory with carry 1 1 70-71
ADDC A, # data | Add immediate with carry 2 2 13
ANL A, Rr And registerto A 1 1 58-5F
ANLA @R And data memory to A 1 1 50-51
ANL A, #data And immediate to A 2 2 53

§_ ORL A, Rr Or register to A 1 1 48-4F

-g ORLA, @R Or data memory to A 1 1 40-44

£ | ORL A, #data Orimmediate to A 2 2 43

§ XRL A, Br Exclusive Or registerto A 1 1 D&-DF

< | XRLA @R Exclusive Or data memoryto A | 1 1 DO-D1
XRL A, #data Exclusive Or immediate to A 2 2 D3
INC A Increment A 1 1 17
DEC A Decrement A 1 1 o7
CLR A Clear A 1 1 27
CPLA Complement A 1 1 37
DA A Decimal adjust A 1 1 57
SWAP A Swap nibbles of A 1 1 47
RLA Rotate A left 1 1 E7
RLC A Rotate A left through carry 1 1 F7
RR A Rotate A right 1 1 77
RRC A Rotate A right through carry 1 1 67
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SDA 2110 instruction set

Mnemonic Description Bytes Cycles | Hexadecimal
opcode
IN A, Pp Input port to A i 2 08, 0C, 0D
OUTPp, A Qutput A to port i 2 90, 3C, 3D
o | INA,S1 Input serial port to A0 1 2 OF
= |INA, SO Input 1 bit port to AQ 1 2 QE
OUT S1,A Qutput AQ to serial port 1 2 3F
OuUT S0, A QOutput AQ to 1-Lit port 1 2 3E
81 cALL Jump to subrouting 1 2 14,34, 54,74,
AS 94, B4, D4, F4,
A o) RET Return i 2 83
JMP adr Jump unconditional 2 2 04, 24, 44, 64,
84, A4, C4,E4
JMPP @A Jump indirect 1 2 B3
DJNZ Rr, adr Decrement register and 2 2 E8-EF
jump on R not zero
@ JC adr Jump on carry =1 2 2 F6
5 | JNC adr Jump on carry =0 2 2 EG
£ |JZadr Jump on A zero 2 2 Cé
@ | JNZ adr Jump on A not zero 2 2 Qa8
JTO adr Jump on TO =1 2 2 36
JNTO adr JumponTO=0 2 2 26
JT1 adr JumponTi =1 2 2 56
JNT1 adr JumponTi=0 2 2 46
JTF adr Jump on timer flag 2 2 16
& |CLRC Clear carry 1 1 a7
E CPLC Complement carry 1 1 A7
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SDA 2110 instruction set

Mnemonic Description Bytes Cycles | Hexadecimal
opcode
MOV A, Rr Move register to A 1 1 F8-FF
w | MOVA @R Move data memory lo A 1 1 FO-F1
5 | MOV A, #data Move immediate to A 2 2 23
5 | MOVRr, A Move A to register 1 1 AB-AF
£ |MOV@R,A Move A to data memory 1 1 AD-A1
E MOV Rr, #data | Move immediate to register 2 2 B8-BF
5 | MOV@R, # data | Move immediate to data memory | 2 2 B0-B1
‘E XCH A, Rr Exchange A and register 1 1 28-2F
& | XCHA, @R Exchange A and data memory 1 1 20-21
+ | XCHD A @R Exchange nibble of A and register| 1 1 30-31
MOVP A, @ A Move to A from current page 1 2 A3
MOV AT Read titner/counter 1 1 42
B MOVT, A Load timer/counter 1 1 62
g2 STRTT Start timer 1 1 55
E£3[STRTCNT Start counter 1 1 45
O | STOP TCONT Stop timer/counter 1 1 65
. E INC Rr Increment register 1 1 18-1F
g.g INC@R Increment data memory 1 1 10-11
NOP No operation 1 1 00

Symbols and abbreviations

A Accumulator
adr

CNT
data

Event counter

10-bit program memory address Sn

B-bit binary number
P Mnemonic for “in page” operation #
Pp Port label {(p=0, 2, 3) @

Rr Register label (r =0-7)
S interface label (n=0; 1)

T Timer

TO0, T1 Test 0, Test 1
Refers to immediate data
Refers to indirect addressing
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TV PLL for 125 kHz Resolution SDA 2112-2

DIP 18

The SDA 2112-2 is fabricated in ASBC technclogy. In connection with a VCO (tuner} and
a high-speed t:64 divider, it forms a digitally programmable phase-locked loop for TV sets
designed to use the PLL frequency sythesis tuning principle. The PLL enables crystal-
controlled setling of the tuner oscillator frequency for a 125 kHz resolution in the frequency
bands I/lll, IV, and V.

A serial interface provides for simple conneclion to a microprocessor. The latter loads the
programmable divider and the band-selection outputs with the appropriate information.

Features

® No external integrator necessary
® Internal buffer
® Microprocessor compatible
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Maximum ratings

Supply voltage
pin 18

Inputs
Q1,Q2FF
pin1,2,15,16
CPL,IFC, PLE
pin7,8,10

Qutputs

UHF, VHF, Bd I/}
nin3 4,5

CLK {pin 6}

LOM (pin17)
LOCK IND (pin 12)
PD {pin 14)

Vg (pin 11)
OS5C (pin13)

Junction temperature

Storage temperature range

Thermal resistance {system-air}

Operating range
Supply voltage range
Input frequency
Divider tactor

Crystal frequency
Tuning voltage
Ambient temperature

154

~03t07.5 ' v
—0.310 Vg, +0.2 v
—0.3105.5 v
—0.31016 v
—J.3ioio ]
3 mA
—03t075 v
3 mA
—0.3to Vs, +0.2 v
1 mA
—0.31t0 33 v
—0.3to Vg1 +0.2 i
a ma
140 °C
o,
—40to 125 c
80 K/W
45t07.15 v
16 MHz
256 to 8191
3 MHz
0.31c 33 \
Oto 70 °C



SDA 2112-2

Characteristics
Vo, =5 V: T, =25°C

Supply current, pin 18
Oscillator output, pin 13
RL2 =35 kQ
0O8sC
R2=3.5kQQ

Signal inputs F/F, pin 15,16
input voltage

Input current
Vis=5V .

Input sensitivity (peak-to-peak)
Sine push-pull f=16 MHz

Bus inputs CPL, tFO, PLE, pin 7, 8,10
Upper ihreshold voltage
Lower threshold voltage
Hysteresis
H input current
V7H =5V
L input current
Vi =04V

Band selection outputs UHF, VHF, Bd /it
pins 3,4, 5
Reverse current
V3H =15V
Farward current (current drain)
2V V3515V

Clock output CLK, pin 6
H output vollage

Vs 2= 15V
L output voltage

F\'L1 =6.8 kQ

Tuning section Vp, PD, pins 11,14
Tuning voltage

Vg =33V
Charge-pump current

PLL locked

PLL unlocked

Test min typ max
circuit

Is 20 35 mA
Visn 4 4.5 v
ViaL 4 0.7 W
¥Yign 1 41 Vg +0.2 vV
VisL 1 3.8 Ve —0.1 v

Is 1 50 wA
Vis.e 1 300 1200 mV
Ve, 2 1.0 1.3 1.6 v
Vi 2 0.5 0.7 1.0 v
Av; 2 0.6 v
Lo 2 8 pA
I 2 —50 pA
Isn 3 10 BA
IgL 3 0.8 1.7 mA
Ve 4 14 V'
Vel 4 1.5 v
Vi 5 0.3 325 v
fig 5 —150 +100 150 uA
I 5 —450 +300 | 450 HA
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Characteristics (cont'd)
Ve, =15 V: T, =25°C

Test min typ max
chrcuit
Lock indication, pin 12
H output voltage Vizn 5 2.8 v
L cutput voltage ViaL 5 0.4 v
Carry synchronous divider LDM
Pin 17 {(open coliector)
Reverse current 17 1 10 pA
Vizn=5V
L cutput voltage VirL 0.4 v
R| =5 kQ
Switching times
iIFO, PLE
Set-up time ts 2 2 1.5 us
Hold time ty 2 2 1.5 us
CLK
H pulse width trh 4 8.0 us
L pulse width tre 4 8.0 ps
HL transition time trht 4 0 0.5 s
Ry =6.8kQ
LH transition time tim 0 1.5 us
CL1=50pF
CPL
H pulse width tcH 2 2 1.5 us
L pulse width loeH 2 2 1.5 us
osc
H pulse width ton 4 133 ns
L pulse width toL 4 200 ns
HL transition time tamL 4 20 ns
RLQ =35 kQ
LH transition time talH 4 50 ns
CLQ =8 DF
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Circuit description (refer to block diagram)

FF

IFO

CPL
PLE

a1, Q2

0SsC
CLK
PD

LOCK
IND

UHF
VHF
Bd VIl

A switchable 16/17 counter is triggered by the ECL signal inputs F/F. The counter,
in connection with a 4-bit and a 9-bit programmable, synchronous counter, forms
a programmable, 13-hit synchronous divider using the dual-modulus technique,
the 4-bit counter controlling the switchover from 16 to 17. Divider ratios of
N = 256 to 8191 are possible. For test purposes the carry of the synchronous
divider is available at the LDM output {open collector).

The 18-bit shift register and latch is subdivided into 13 bits for storing the divider
ratio N and 3 bits for controlling the three band-selection outputs.

The telegram is shifted in via the serial data input IFO with the HL edge of the
shift clock CPL when the enable input PLE is also on high level. First the complement
of the divider ralio N, beginning with the LSB, is inserted in binary code, foliowed
by the three control bits for the band-selection switching (see truth table). The 16-bit
latch takes the data from the shift register when the enable input PLE is on low
level.

The IC includes a crystal-controlled, 3-MHz clock oscillator. The output signal is
divided down to 1.953125 kHz (reference signal) by a 1/1536 reference divider.
The oscillator frequency appears at the TTL output OSC.

The clock of 62.5 kHz is available at the open-collector output CLK.

The divided input signa! is compared with the reference signal in a digital phase
detactor. If the falling edge of the input signal appears prior to the falling edge
of the reference signal, the DOWN output of the phase detector turns to high
level far the duration of this phase difference. In the reverse case the UP output turns
to high level. f the two signals are in phase, both outputs remain at low level.
The UP/DOWN outputs control the two current sources I+ und [—{charge pump).
If the two outputs are low (PLL locked), the charge-pump output PD will turn to
the high-impedance state (TRISTATE).

An L signal appears at the LOCK IND output if frequency and phase are
synchronous. The current sources [+ and [~ are then reduced from 300 to 100 pA.

The current puises generated by the charge pump are integrated to form the
tuning voltage by means of an active lowpass filter (external pul-up resistor to
supply Vg, and external RC circuitry). The dc output signal appears at Vv, and
serves as a tuning voltage for the VCO.

The band-selection outputs (UHF, VHF, Bd I/llly contain current drains with open
collectors. In this way PNP transistors working as band-selection switches can be
connected directly without current-limiting resistors {see application circuit).
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Pin description

Pin Symbol Function
1 Q2 Crystal
2 Q1 Crystal
3 UHF
4 VHF } Band selection outputs
5 Bd I/1il
6 CLK Clock autput
7 CPL Clock input
8 IFO Data input
9 GND Ground
i0 PLE Sniit register enabie input
11 Vo Tuning voltage
12 LOCK IND Lock indication output
13 OSC Qscillator output
14 Yro Phase detector voltage
15 F Inverted input
16 F Input
17 LDM Carry
18 Vg Supply voltage
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Block diagram
I MHz 9
Vg, GND 0OSsC 1BpF 62.5kHz LOCKIND 5 Fitter
‘ I = ——+——]—
m 0z PD fy
! b ]
0SC 1 /1536
’ (=9
/ >
1953125 kHz 5
[a]
[l
£ a [\ )
116117 a | Tuning
F T Voltage
Z Ru
(==}
[m)
Divider 4 Bits Divider 9 Bits
Ve
LOM
[ 9
207”_"__V____________gii
16-Bit SR +Memory L 215
\C[PL  PLE IFD, YHF  UHF  Bd /I

Interface lo P
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Computation for loop filter

P =Prescaler
Loop bandwidth: wg, = Jde % Kyeo N Programmable divider
CixPxN I, =Pump current
‘ Kyco =Tuner slope
Attenuation: { =0.5% w,x RX C, R, C, =loop filter

Example for channel 47;

P=64; N=5760; I ,=t00pA; Kyo=18.7MHz/V; AR=33kQ
C,=3300nF;, wy=124Hz; [, =20Hz {=0.675

Postfiiter: #,=10ki}; C,=47nF
Standard dimensioning: C,=C, 5 : .
=BV, V=33V, V=12V, R,toR,=22k{; R =22kQ

Application circuit

Iy
p H Lil -
— - Tuner frec Divider: 64
Ry
3MHz
Vvurlcup D
Vey
R
1oy 18pF
Q1 CII F¥F
! Iy 3
Filter 1 1 F] % B H
- I PB % . 3 gsC
IFQ
& PLLIC 8 Serial Inter-
_I SDA 2112-2 10lePLE face to pC
1%
Dl 7 I S
oV, b 5 3 [ 12 17 9
ﬂf IJI-l a
62,5kHz LOCK LDM GND
OVSB IND
)ﬁ BdI/ 11
\ / Q o Vg,
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Truth table
Input “IFO” bit Qutputs Meaning
213 21 215 Bd I/l VHF UHF
H H L H H L “UHF"
H L H H L H “Bd I/VHF”
L L H L L H “Bd WI/VHF”
L H H L H H “Bd HI/VHF”

At positive logic, the "IFO" bits 20,

Pulse diagram

e [ UULSUUA U L
| |

PLE

I3
rf— Divider Ratio N _-1

w [l JTU—LFLFL_I_L_JTSBH__I_

LHHDH UK CDDHALL K
20' [213 215
| W= 187 BATI/VHF |
e
IIFO Evaluated by CPL and PLE :

212 complement the dual code from divider ratio N.
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Pulse diagram
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SDA 21122

Test and measurement circuits

5V
Tie
[¢]
I
Vig 16 16
Vis s 15 l/
Signal P\S‘ l !
Inputs
Push-Pull SZ Z I :
¥ SZ
. Sk
17 In
Uy
Carry
1,5k0 | [1L5kRQ é LOKR| j200 2 SYNC Divider
1,540 -
£
Test circuit 1
0k
30k
LOkSR
{731
V7,810 —
7810 f3.5 ]345 B
CPL/IFO/PLE ] V343
BUS Inputs Band
Selection 8 1
‘ZS Oulputs
LOKS2 nos
1l 1
Test circuit 2 Test circuit 3
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Test and measurement circuits

Crystal Oscibator

T) o

1 L
15y 15pF—|; 1k %9 15pF
L —

50pF KD

Ve :
Is 6 30kE2
Output CLK 3MHz OSC Voo

v 15 35 j_
0K : ' 8pF
v | i@ P
62.5kHz TR Via
3MHz
800 ¥ 15004

Test circuit 4 ’ 1 H z
18pF  3MHz
3k 2.2k
33V
2250 50082
22k
T T I
Vi X i
1 12
0kN
Tuning Section
Inputs/Qutputs 15k02
I
Vig ks
1%

Test circuit 5
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120 MHz PLL for AM/FM Receivers SDA 2120

Dip 22

The SDA 2120 contains the complete digital section (reference oscillator, 20-bit shift register
with memory, programmable divider, band select outputs as well as a phase detector, two
charge pumps, one current multiplier, and twe ampfifiers) for tuning an AM/FM receiver
by PLL frequency synthesis.

A serial interface facilitates connection to a microprocessor. The microprocessor will load
the divider, the band select outputs, and the current multiptier with the suitable information.

Features

9 integrated prescaler
® Switch-selectable from AM to FM
® High frequency resolution FM=12.5 kHz, AM = 0.5 kHz

Maximum ratings

Supply voltage Vs 7.5 v
Tuning supply voltage Veaw/Vamu | 32 v
IFO, PLE, CPL Vi 5.5 v
Band select: UKW, SW, MW, LW Ves 18 v
AM, FM VAMIFM 55 v

F Ve 5.5 v
Input current amplifier I 500 phA
Qutput current amplifier Toammm 7 mA
Junction temperature T 140 °C
Storage temperature range Tatg —40t0 125 °c
Thermal resistance (system-air) Ringa 65 Kiw

QOperating range

Supply voltage Vs 4510 5.5 v
Ambient temperature range Lmb —25to 85 °c
Resistance for charge pump current’) R >100 [19]
Input frequency input AM fiam 10 MHz
input frequency input FM f; 120 MHz
Prescaler factor LW/MW Newmw 2 /16383

Prescaler factor SW/UKW Naw/ukw 4097 / 16383

1) Muitiplication factor M =15
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Characteristics (Vs =5V; Tome = 25 °C})

min typ max
Supply current Is 60 mA
L tuning voltage Vi an/Vienpe (ToL = 2.5 mA) VoL 05 \
H tuning voltage Viyqau{Vsz =32 V) Viunt am 30 i
H tuning voltage Viynem (V55 =32 V) ViunHFM 30 v
Sensitivity input AM (f =10 MHz) ViaMrms 10 my
Sensitivity input FM (f=120 MHz) Vien rms 20 mY
Input resistance input AM Riam 1 (X
{f=10 MHZz; V| aptems = 100 mV)
Input resistance input FiM Ripm 0.5 kQ
(f=120 MHz; Virurms =100 mV)
input capacitance, input AM/FM G 4 pF
Inputs IFO, PLE, CPL
Upper threshold voltage Vay 2.00 Vv
Lower threshald voltage Vg, 0.81 v
H input current Iin 8 pA
Linput current L —50 KA
BS outputs: UKW, SW, MW, LW
(Vop=15V) Ign 10 BA
(05VEV,,=15V) Iq. 0.8 1.2 3.0 mA
Oscillator output F
(IFH =—100 p.A) VQFH 45 W
(I, =100 pA) VarL 0.7 v
Residual ripple of the tuning voltage Viunam 5 uv
(f=0-1 kHz, test bandwidth 10 Hz)
(f=1-50 kHz, test bandwidih 100 Hz) Viinenm 1 wv
Charge pump cutput current AM/FM Iqm +500 HA
(R, =130 kL2, M=15,
I, tested against 2.5 V) tristate +5 nA
Switching times
IFO, PLE
Set-up time for enable Ise 0.3 ps
Set-up time for data tsn 0.4 [TE:S
Hold time for enable e 3 us
Hold time for data tp 3 us
CPL
H puise width toH 2 g us
L. pulse width tor, 2 us
F
H pulse width trH 200 ns
L pulse width el 300 ns
H/L transition time (C, » =10 pF) trHL 20 ns
L/H transition time (C_, =10 pF) trn 50 ns

1) Values apply throughout the operational range.
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Truth table

Function “IFO"  bit Band select outputs frefkHz Active Active
214 215 LW MW SW UKW input output

Lw L L H H H H 0.5 AM Al AM

MW L H H L H H 0.5 At Al AM

Sw H L H H L H 05 AM Al AM

UKW H H H H H L 12.5 FM Al FM

Pulse diagram

| o
o
| L
PLE | | Lo |
: I
| b
1 |
1 | 1
H ]
IFO ! | | '| II I [ |
| i
hse MSB! LB MSB
r-—~—~ Divider ratip —=i e —
! N =130 'Mw{f%l‘e}ﬁ
! | *
ZGE 213: :;215 Izw

First shifted bit
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Puise diagram
Set-up and hold times

IFD

PLE

CPL
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Circuit description

The component contains a 14 bit programmable synchronous divider (% P, % M, % S), which
divides the frequency of a signal pending at input AM, or FM resp. by the factor N=2...16383
(LW/MW), or N = 4097.. 16383 (SW/VHF). The buffered inputs AM and FM can be directly
connected to the VCO via capacitors due to their own prevoltage generation.

The input sensitivity of the inputs is 10 mV s (AM) or 20 V¢ (FM). The frequency divider
input can be switched optionally to AM or FM per software switch. While the LW/MW signali
is divided into a pure synchronous divider, the SW/VHF signal is divided into a module two
divider followed by a synchronous divider. The shift register with latch, with a depth of
20 bits, is divided into 14 bits to store the divider ratio N of the synchronous divider;
2 bits to control the four band select outputs (VHF, SW, MW, LW); 4 bits for the current
multiplier to select the optimum current for the charge pump.

The divider ratio N, the band selection, as well as the information for the current multiplier
are loaded into the 20 bit shift regisier via the serial data input IFO. First, the complement
of the divider ratio, beginning with the least significant bit, is loaded in a binary encoded
farm. This is followed by the band select control bits SB0 und SB1 {refer to table), finished
by the information bits for the current multiplier. During FM operation, they are loaded in
binary encoded form beginning with the LSB, during which the bit sequence 0000 is not
permissible. During AM operation, the complement of the information bit is loaded in
binary encoded form beginning with the LSB, during which the bit sequence 1111 is not
permissible. The information is loaded with the HL slope of the shift pulse CPL. Acceptance
of the data at the IFO input can only take place during the H state of the enable input PLE.
The 20 bit latch accepts the data from the shift register during the L state of the enabie
input PLE. The component is equipped with its own crystal-controlled 4 MHz pulse oscillator.

A square-wave signal of 2 MHz derived from the pulse oscillator is available at output F,
which can be used for the synchronization of peripheral devices (e.g. microprocessor).
The output F is to be connected to ground in order to provide a high signai-to-noise ratio.
The oscillator output signal (foge =4 MHz} is divided down to 0.5 kHz or 12.5 kHz respectively,
by a switch-selectable reference divider (reference signal). The reference divider is switched
by the same signal that also switches the inputs. The divided input signal is compared with
the reference signal in a digital phase detector. If the falling edge of the divided input signal
appears prior to the falling edge of the reference signal, the DOWN output of the phase
detector goes into the H state for the duration of the phase difference. In the opposite
case, the output UP goes into the L state. If both signals are in phase, the DOWN output
remains in the L state and output UP in the H state.
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The outputs UP/DOWN control the two current sources I+ and I~ (charge pump). If output
UP is in the L state, current source F* is activated; if cutput DOWN is in the H state, current
source I~ is in effect. If DOWN is in the L state and UP is in the H state, the charge pump
output changes into a high-ohmic state (TRI STATE). The current pulses generated by
the charge pump are intearated with the aid of an active low pass {(external FET op amp
with RC circuitry). The DC output signal of the low pass is available at the FET op amp
output and serves as tuning voltage for the VCO. If there are minor requirements io be
met regarding the signal-to-noise ratio, an internal amplifier with a series-connected external
darlington transistor can be used instead of the external FET op amp. The output stage
of the internal amplifier comprises a transistor with open-collector output. The externat
collector resistor can then be connected to voltages up to 30 V. The output transistor is
dimensioned such that a voltage drop of 0.5 V occurs at a 2.5 mA collector current.

The Coinponent contains two separaie charge pumps and two separate amplifiers. Only
one charge pump is active at a time. The switch-over is achieved by the same signal that
also switches the AM/FM inputs. Thus, separate low passes can be set up for AM and FM.
The output current of both charge pumps (source current = sink current) is M x I. M is the
multiplication factor that is given by the information bits for the current multiplier, M being
an integer and 1 £ M < 15. I is the basic current of the charge pump that is set by means of
an external resistor between pin [ and V5. As the software monitors the current, a fast
transient response of the PLL during band limit peaks and range changes (recharging
the low pass) can be achieved, as well as a high signal-to-noise ratio in the steady state. The
delay time between phase detector input and charge pump output is typically 20 ns. The
phase detector with charge pump gain depends on the selected charge pump output current

and is calcufated as follows: .
=21 fuA
Ko = 4 [rad]'

The wiring of the charge pump output Al has to ensure that the DC voltage value at the
output varies only_between 1.2 V and 3.8 V {e.g. by applying a reference voltage of approx.
2.5 V¥ when using the external operational amplifier. The band select outputs contain current
drains (4 = 0.8 to 3.0 mA) with open collectors, in order to be able to switch voltages
greater than the supply voltage of the component (5 V). Thus the transistors, operating
as band select switches, can be directly driven without current limiting resistors (refer to
application circuit). ’

During operation, pin 2 (N.C.) must be connected to ground.
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Supplements to the circuit description

Relationship between IFO bits of current multiplier and muliiplication factor for the output
current of the charge pump.

IFO BIT Multiplication Multiplication
factor M facior M

216 217 218 219 EM AM

L L L L 0 15

H L L L 1 14

L H L L 2 13

H H L L 3 12

L L H L 4 i1

H L H L 5 10

L R H L 6 a

H H H L 7 8

L L L H 8 7

H L L H 9 6

L H L H 10 5

H H L H 11 4

L L H H 12 3

H L H H 13 2

L H H H 14 1

H H H H 15 0
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Pin configuration

Pin No. Symbol Function
1 EV AM Amplifier input AM
2 N.C.
3 Al AM Charge pump output AM
4 FM Signal input VHF
5 AM Signal input SW/MW/LW
6 Vg Supply voltage
7 Q2 Crystal
8 al Crystal
a UKW Band select output VHF
10 LW Rand select output LW
11 F Oscillator output
12 MW Band select output MW
13 Sw Band select output SW
14 IFO Data input
15 CPL Shift register input
16 PLE Enable input for shift register
17 GND Ground
18 T Current adjustment for charge pump
19 Viun em Tuning voltage FM
10 EV FM Amplifier input FM
21 Al FM Charge pump output FM
22 Vienam Tuning voltage AM
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Block diagram

- 1
s F
: |
a2 £
|| wapfag 2 | Fret . I-
02 125kHz £ | pown ’
—I £ { 3 Alam
. g | up \
FM —-|>—— %P P41 Frer g \
UKW 64165 %M £ L(;
\—7 i a0
18
BS UKW 5 I ref
13
SW %S } Band select — 1 EVAM
MW SwW 45 Viunan
b 1 |—< l—ﬂ’ EVFM
AM S_L—I> MW/iLY [uttiplier 19 Vi
5 B 2 1'.!.
16 LSB MSB 580 SB1 LSB MSB
PLE 20 bif lafch i-
/
0 { 2 arem
L
o ! 20 bit shift register \
i+
wL t ™ ano
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Circuitry of inputs and outputs (schematic)

Band select outputs (BS)

T
i

I
AM/FM inputs Amptifier
Ve T — Y,
EV
- 10k
v
AMIFM !
10k
I2C$pF
Charge pump
v K 2 Y v,
o
BS

_n_ DOWN

— [i]vs lj W v
e |

—— Vg

&

I

ref

Muitiplier

p——— To the

E.charge pump
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Test circuit for residual ripple of the FM tuning voltage

Serial inferface to the pC

Current multiplication
factor M =1

IF0 CPL  PLE 5V
V.
] RI
10nF L0k

[——_— Oscillator —"—— FM I ree

5V SDa 2120

BB 304 ¥ )
1 1 1
T a1
[]68k9 10kQ I- THJF v—_—l_.
c—2 &MHz
2 o 0z |—-|
__|_ 18pF
’—_L 1nF ATFM
'I FM filtar
10k
FM post filter
22k ™ - &8nF

% 47aF GND

*) The mentioned filter constants are anly approximate values.
They have to be matched to the actual tuner by the user.
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Test circuit for charge pump output current

Serial inferface to the pC

w

IF0 CPL PLE
Vs ap [Lchorge pump R
R b
: SDA 2120 - Z7R0
J,re|‘
100 nF __
—Jbtaw o e lv :) lz.sv
Y GND
|—| "'L1BpF J-
i |
& MHz

To activate the “charge pump”, there must be a difference between the frequency of the
AM/FM inputs and the frequency of the pC.
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Application circuit

Serial interface tofhe pC

e e e

IF0 CPL PLE
4l Em v

nF

— = FM I

Vg

2 51 FM Tres

UKW —= FM tuner

’ -sz) FM filter

SDA 2120
T

Tuning voltage FM

5 at

AM
—
)

; 3 18pF
{ ATAM
SWMW, | SWIMWILW
LW ; tuner
i
AM filter
¥
3
Vie
Tuning voltage AM BS1-4 NC GND
V
L 910,12, 113 2 |17
A Band selection [

Band select swifch

1) Double FET aperaling amplifier: MC 34002, CA 3240, TL 082, LF 353 or similar types,
2] The filter values must be matched to the actua! tuner by the user.

177



178



Static LED Display Driver with Blanking Capability SDA 2131

DIP 22

The SDA 2131 includes a static display driver for 16 LEDs featuring 2 10 mA output current,
each. The serial data interface enabies a simple connection to the microcomputer.

Features

@ Integrated load resistances, thus few external components are required
® Number of LEDs software-selectable

® Blanking capability through DC-controlled input

@® Simple connection to a microcomputer

Maximum ratings

Supply voltage rtange Vsz ~0.3t07 v
Input voltage range Va6 —03t07 A
Qutput voltage range (outputs blocked) Vau —03to07 W
(pins 1t0 3,9 to 16,18 to 22)

Input voltage C range Ves 0.3 to Vg v
Junctian temperature 0 150 °C
Storage temperature range Teg —40t0125 °C
Thermal resistance (system-air) Rinsa 65 K/W

The anode voltage of the LEDs and the number of simultaneously active gutputs should
be selected so that a total power dissipation of 800 mW in the IC is not exceeded.

Operating range

Supply voltage range Vs7 45t05.5 v
Ambient temperature range Tamb Dto 70 °Cc
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Characteristics (Vs =5 V; Tuns = 25°C)

min typ max
Supply current (all LEDs ON) Iy 10 15 mA
{I;=10 mA)
Quiescent current Iyq 25 35 ma
(Ig=0; C="L")

. Switching voltage Vsass 0.8 1.4 2.0 v
H input current Thass 1 WA
(Vy=255V)

L input current =l a5, 10 pA

(VL=04V)

Output current (V, =2.9 V) Iy 8 10 125 mA

(pinstto 3, 9to 16,18 to 22)

Output leakage current (Vo =1V5) Iy 10 pA

(pins 110 3,910 16,18 tc 22)

Switching voltage C Vi 1.5 2.1 2.7 v

Hinput current C Ing 0.6 0.9 mA

(Vhe=5V)

Linput current C —Is 1 pA

Me=0V)

Hinput current C Iis 15 pA

(at switching voitage}

Switching times

CLK {pin 5} H pulse width thoik 1 us
L pulse width teLk 2 us
Set-up time oLk 0 us
Hold titve tholk 0 us

D {pin 4) Set-up time tap 0.5 s
Hold time tho 0.5 ps

E (Pin 6) H pulse widih tHE 50 [TE]
L pulse width he 0.5 T
Set-up time tee 1.5 us
Hold time the 1 us

A delay fime ta 10 ps

Circuit description

A serial interface consisting of data input D, enable input E, and clock input CLK, to connect
the IC to a microprocessor. The 186 bit information {“H” at input D corresponds to the current
flow at outputs A1 to A16) is loaded into a 16 bit shift register via the serial data input,
beginning with LSB. Data transfer is initiated by the HL slope of the clock pulse at CLK.
The data fransfer D can take place only during the H state of the enable input E. A buffer
accepts the data from the shift register during the HL slope of the enable input. The buffer
directly drives the outputs A1 to A16.

The output is limited by an internal resistor of 290 Q.

Through input C the outputs can be switched off (Vs =0 V).

The inputs D, E, and CLK, and the input C are TTL-compatible.
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Block diagram

16 outputs A

Al... A1
! :

im

Blanking 8] 16 oufput stages
input ]
16
- 16 bit buffer

16
4 16 bit shift register
Data D _Wv—li \
[ ]
Enable E {
ﬂ—
Clock CLKi

l‘)'f
GND

Internal circuitry
of an output A: - — ——f—— ——

250Q

L0Q
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Puise diagram

Acceptence in memory
Enable of date input cnd displays

Lo
i

| LSB MSB |

y L H H L L H H L L H L L L L H Li
L L e A e A A

AN T S N S O S
Lo [ [ ! L P! | (I [

' [ ST o e NS SR o N AN B iy N B

D I 1 i L t 1 E ‘L 1 i i : : ; i E }i
A T A O T A A
[ | t l | 1 ' i I | ! ' | 1 [
Y s U o S U (S [N UR S S | ' I

1
T
L
C
C
C
C
C
C
C
C
C
C

First shifted bif Last shifted bit

Memory contents after the falling edge of E

LSB MSB
LHHLLHHLLHLLLLHL

The first information shifted to D with CLK is displayed at A1.

Pulse diagram

_______ N A% 0% Tttt T
b \
LY
XW0% o el 10% 4
-ty
90% -90%
E fHE
R
10% 10% X W%
-—-fSCLK fSE
N-00%
LK
10%
Al S AT




SDA 2131

Application circuit 1
2 digit 7-segment display

¢ green LEDs: withput series resistor

T Application:

Display characters are blanked

red LEDs: series resistor 330
i :
Lo | |
L ]
8 8 | [] 39kQ
Ve AL.AS A9.AT6 1
y lp SDA 2131 tH
to uP -S4 +
CLK | &= 22pF 7 t6v
l

Application circuit 2

Point display (1 of 16 diodes illuminated)

while a TV set is turned on

+5V
=]
A o~
BT Y% Leos
V, Al Al
: |p SDA 2131
topP w—rE
LK
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Pin configuration

Pin No. Symbol Function

1 Al4 Qutput 14 for LED cathode

2 A15 Output 15 for LED cathode

3 A16 Qutput 16 for LED cathode

4 D Input for data

) CLK input for clock

6 E Input for enabie

7 Vs Supply voltage

8 C Input for blanking

9 Al Output 1 for LED cathode
10 AD Output 2 for LED cathicas
1 A3 Cutput 3 for LED cathode
12 Ad Output 4 for LED cathode
13 A5 Qutput 5 for LED cathode
14 AB Qutput 6 for LED cathode
15 A7 Output 7 for LED cathode
16 A8 Gutput 8 for LED cathode
17 GND Ground
18 A9 Output @ for LED cathode
19 A10 Output 10 for LED cathode
20 Al Cutput 11 for LED cathode
21 Al2 Output 12 for LED cathode
22 Al13 Output 13 for LED cathode
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IR Remote Control Transmitter with IR Diode Driver

SDA 2208-2

DIP 20

The SDA 2208 is designed as a remote conirol transmitter for direct driving of infrared
transmitter diodes. The instructions are generated by an input matrix {i.e. keyboard) in the
form of biphase codes. Distributed over 8 levels, there are 2 max. of 512 instructions available.

Maximum ratings

Supply veltage range Vg —0.31t010.5 vV
Matrix rows Viow —0.3to Ug \')
Matrix columns Veol —0.3to Ug \
Programming pin (PPIN) Vep —0.3t0Ug v
Oscillator input {CLKI) Viasc —0.3to0 2 i)
Infrared output (IRA}
inhibited Vy —0.3to 10.5 \
in operation Vy —0.3t08 v
Junction temperature T 150 °C
Storage temperature range Tag —40to 125 °c
Thermal resistance Rin sa 60 K/w
(system-air)
QOperating range
Supply voltage Vs 41010 v
Ambient temperature Ta 0to 70 °C
Oscillator frequency foix 430 to 530 kHz
Characteristics
Vo=7V;T,=25°C
min typ max
Current consumption®)
transmitting phase Is 19 mA
standby mode Is <1 10 WA
Qutput current IRA I 500 900 1000 mA
2V<ip<BY
Connecting registance Rrow col 500 Q
(row=column or column-PPIN)

*) Arithmetic mean value incl, transmitter dicde
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Pin description
Pin Function
1 GND
2 Cutput IRA
3 Supply voltage Vg
4 R2
5 R7
6 R1
7 R6
8 R8
8 R4
i0 R3
th| R5
12 PPIN
13 CH
14 CE
15 CB
16 CC
17 CG
18 CD
19 CF
20 Oscillater input CLKI
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Description of functions

Voltage supply

Voltage consumption ceases in the quiescent state and is activated subsequentto connecting
the component's matrix. When the matrix is disconnected, the IC automatically completes
the message and returns into the quiescent state.

Clock input

The clock input is equipped with a ceramic resonator. This resonator oscillaies with its
parallel resonace. In addition, the clock signal can be injected at pin CLK |. The oscillator
can be also operated by using an LC circuit with an isolating capacitor.

Input matrix

The matrix is comprised of 8 rows and 8 columns. Column A is used as supply voltage V;.
In order to transmit a message, the respective rows and columns have to be connected.
The sender is switched on and a message is output. The length of the message depends
on the duration of the matrix connection. A message is comprised of a start instruction,
a variable number of information instructions (depending on the duration of the matrix
connection) and an end instruction.

Programming via PPIN

The programming pin is used to provide access to all instruction sets or 512 instructions
since the 8x8 matrix limits the use to one instruction set or 64 different instructions. By
subdividing the instruction seis into B levels of 64 instructions each, a specific level can be
selected by either keeping the PPIN open or by combining it with one of the seven column
inputs (SPB to SPH). When connecting PPIN with one column alone, the standby supply
current I does not increase.

Safety features against incorrect operation

As a prerequisite for an error-free message output with at least one information instruction,
the matrix connection has to be free of interferences and its clock-frequency-dependent,
minimal duration should be approx. 60 ms at a clock frequency of 500 kHz. The applied
integrated circuit is equipped with a preventive mechanism {key bouncing) against erronecus
outputs, which automatically resets the circuit during each detected interference. Equally,
operaling errors caused by connecling more than one row and one column are detected.
The message will be ended through continuous transmitting of end instructions. Operating
errors can be cancelled only by disconnecting all matrix connections. The level selection
key (PPIN function) will be effective only if it is pressed prior to or simultaneously with the
matrix key. Also, a simultanecus pressing of several selection keys has the same effect
on the message as an erroneous matrix operation. The protective mechanism becomes
effective at V; 26 V.
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Composition of a message

Subsequent to switch-on, the instruction No. 511 (10-bit word length with start bif) is output
as start instruction to indicate to the receiver the onset of transmission. Depending on the
duration of the matrix connection, a series of identical instructions will follow. If a message
is ended by disconnecting the matrix connection, not more than one additional information
instruction wili be issued to be followed immediately by the end instruction. This end in-
struction is identical with the start instruction.

Instruction structure

Each instruction consists of a presignal, an infrared pause, a start bit and 9 information
bits. During the duration of the presignal (256/fCLK), the receiver performs a simple amplitude
adjustment of the input ampilifier,

The infrared pause appears between the end of the presignal and the onset of the start bit.
Again, the receiver is provided with enough time to recognize transmission distortions based
on the limits of the transmission range.

The start bit has been permanently programmed as :1; and is used as synchronization
support for the receiver.

The bit structure has been illustrated in the pulse diagram.

Qutput driver stage

The fully integrated driver stage enables the direct connection of the infrared transmitter
diodes to the infrared output IRA. The dicde current is maintained at a constant level within
a defined range to stabilize the transmitting power of the infrared diodes.
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Pulse diagrams

Basic aperating process

Matrix Connection {l | I
= ]
¢
Message _523—
e e E

for 500 kHz
b = 60928 ms
c = 26624 ms

d =177.664 ms

a) bounce

b) minimum key operating time to complete message with one information instruction

¢) delay between the on-set of interference-free matrix connection and begin of message
transmission

d)} message with one information instruction

&) message with several identical information instruction

Composition of message

0 == el e C T C == -—f—-{
—={ b e ra— ] — e &

for 500 kHz

a =¢c=f=13312 ms

b =192.968 ms

d =e=17776 ms

a) start instruction 10 bits

b) time interval between start and information instruction
¢} information instruction 10 bits

dj time interval between identical information instruction
e} time interval between information and end instruction
f) end instruction 10 bits

The timespan of an interference-free matrix connection determines the number of identical
information instructions.
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Pulse diagrams

Instruction structure in biphase code

v Jolrlvloloelrlafolol
MK RN R KRR
Infrared
Vil jiL‘_‘WB*C.WE!F‘G'”“'

Pause

Time duration single bit e: 512/fe 1k
presignal V: 256/fc k.
infrared pause: 5x256/fg

start bit S is always 1
bits A to | are addressable

Structure of the modulated half bit (as well as the presignal)

nainnnnnnnaonannnnnpnn
o b
o g |

a =Cc= 4/fc|_|,(

b= 16/fCLK

d =256/fc k

16 pulses per half bit

The H signal indicates a constant current source at Q,. The infrared transmitter dicde is
then active.
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Block diagram

+g
CS-L Vg = 5A IB
I T ] R
15
BLTT v?
T 18| -
‘.'-Il"'l 14 Eg SZ;
e ST
| o) Ra L2
o 13y
|J1r1 P"IVJ:L]-l 8 R
oo TooomDm . R;_ 2
D D D s L 10fpq CLKI
o e e s i e i 8
mmmmEe =m0
ey R A
s =
e 8leg
TrrTTTTYY
I I
Matrix connection —_
‘T‘ performed with keys _

Since the infrared transmitter diodes have to be driven with pulse currents of approx. 1 A,
the following has to he complied with during the layout of the PC board:

1) The smoothing capacitor between V; and ground should be located as closely as possible
to the pins of the IC.

2) The supply line 1o the transmitter diodes is not to cause cross-talk in the key matrix,

3} No residual currents are to flow over the connection ceramic oscillator/ground pin.
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Truth table
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Truth table {cont'd)

No. of the Matrix Binary code
instruction connection |IRA information instruction
row—column ABCDEFGHI
41 8B 100101000
42 6C 0t0101000
43 8D 110101000
44 6E 001101000
45 B6F 101101000
48 6G 0t1101000
47 6H 111101000
48 TA 0000G1100CG0
49 78 100011000
50 C 010011000
51 7D 110011000
52 TE 0010110CG0
53 7F 101011000
54 G 011011000
b5 7H 111011000
56 8A 000111000
57 8B 1p0111000
58 8C 010111000
58 8D 110111000
60 8E 001111000
61 8F 1011110600
62 8G 011111000
63 8H 1111110600

GHI
Instruction Ofto 63: PPIN free 000
Instruction 64 to 127: PPIN connected with CB 100
Instruction 128 to 181: PPIN connected with CC 010
Instruction 192 to 255: PPIN connected with CD 110
Instruction 256 te 319: PPIN connected with CE 001
Instruction 320 to 383: PPIN connected with CF 101
Instruction 384 to 447: PPIN connected withCG 011
Instruction 448 to 511: PPIN connected withCH 111

In every instruction set, the assignment instruction — matrix connection (row — column) is
analogous to the group 0 to 63.

Example:

Instruction 64 is generated, when PPIN is connected with CB, and R1 with CA.
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Pre-scaler 1:64 for 1.3 GHz with low current consumption SDA 2211

Preliminary data
DiP8

The IC has been designed for application in TV receivers using the frequency control of the fre-
quency synthesis rough copy concept. R includes a pre-amplifier and an ECL pre-scaler with
a 1:64 scaling rate and symmetrical ECL push-pult outputs. The operating range of the IC extends
to an input frequency of 1.3 GHz.

® Minimal current consumption
# High input sensitivity

Maximum ratings

Supply voltage Vs -03t06 v
Input voltage Viza 2.5 Vep
Qutput voltage Vier Vg A
Qutput current fos7 10 mA
Junction temperature T 125 °C
Storage temperature range Tsig 40 to 125 °C
Thermal resistance:

System-air Ainsa 118 Kiw

Range of operation

Supply voltage Vs 4.5t0 5.5 \
Input frequency f 70 to 1300 MHz
Ambient temperature range Tarmb 0to 70 °*C
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Pre-scaler 1:64 for 1 GHz with low current consumption SDA 2211

Characteristics (Vs=4.5-55V, Tamp=0 - 70°C)

min typ max
Current censumption Is 23 29 mA
inputs blocked,
outputs free
Oulput voltage shift Va
(at each output)
CL<15 pF 05 1 1.2 dBm
CL=60 pF 0.35 dBm
Input level Y
(“'Input sensitivity™)
7¢ MHz 26 3 dBm
RO MHz 27 3 daBin
120 MHz -30 3 dBm
250 MHz -32 3 dBm
600 MHz -27 3 dBm
1000 MHz 27 3 dBm
1100 MHz 27 3 dBm
1200 MHz . -21 3 dBm
1300 Mhz -15 3 dBmn

Circuit description

The pre-amplifier of the IC features symmetrical push-pull outputs. If one of the signal inputs
is in an asymmetrical driving mode the other input should be grounded by a capacitor £1.5 nF)
with fow series inductivity. The pre-scaler of the IC consists of several status controlled master
slave flip flops with a 1:64 scaling rate.

The asymmetrical push-pull outputs of the pre-scaler have been designed with an internal
resistance of 500Q each. The DC voltage level of the outputs is connected to the suppiy voltage
Vs {output “*high” = V). The typical shift is 1 Vpp.

Pin configuration

Pin-No., Function

N.C.

Input 1

Input 12

Ground

N.C.

Output Q2
Output Q1
Supply voltage Vs

P AW RN =
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Pre-scaler 1:64 for 1 GHz with low current consumption SDA 2211

Block diagram

;

—(7) Qi
& Q2

500
Ohm

500
Ohm

-0 VRal

Ground

1/64

N.C.®_

I
i2
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Pre-scaler 1:64 for 1 GHz with low current consumption SDA 2211

Test and measurement circuits

Signal generator calibration

Signal Power
generator 3 gt?eauator g‘n;ﬁg:rement
500 | . - 50

! P Chrn

|

| -7

| -7

-
L
—~ — — nocable — — — — -==d-7

Measurement configuration for input sensitivity and the output voltage swing

-
t
]
|
|
|
I
!
[
]
i
|
1
|
I
I
!
|
|

f
L Signal
generator
. 50 Ohm
j=]
T
=
@&
87
[ ~ A Frequency
e o v [I 8 I—O +5Y ; counter
I V01
] 7
1.5nF
Vaz Oscillator
15 6
nF
15pF
I fE E] o= Cloas
I(BOpF)
Test circuit 1 Capacitive load definition
for output voltage swing
measurement:

ClLoad + capacities of the
measurement devices=15 pF
(60 pF)
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Pre-scaler 1:64 for 1 GHz with low current consumption SDA 2211

Typical input sensitivity of pre-scaler
Vs=5V,; Tamn=25°C

1000 mvV —
- . ] - . . - . . . . . . — 10dBm
: - L] » - L) - -
L L) L] . - L] . » —_ 0dBm
. . . - » . )
100 mV =
- * ‘ * * * * * — - 10dBm
— . . . . . s .
- . . . - . . ] ~ —20dBm
. . . - - . .
. — —30dBrn
. — —40dBm
. — —50dBm
- - - . . .
| | | ! L | | i l | | | !
! I I I LI f I
T P T T I T P T
= = = = = = =2 =
o o [=1 =3 < o o o
5 &8 &8 § § §& %
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Nonvolatile Memory 1-Kbit E2PROM

SDA 2506

Preliminary data

Features

Word-organized programmable nonvolatile memory

in n-channel fioating-gate technology

128 x 8 bit organization

Supply voltage 5 V

A total of three lines between control processor and the E2PROM
for data transfer and chip control

Data (8 bits), address {7 bits), and control information input {1 bit)
as well as serial data output

More than 104 reprogramming cycles per address

Data retention in excess of 10 years (operating temperature range)
Unlimited number of reads without refresh

Erase and write in 10 ms

Maximum ratings

Supply voltage range Vop —0.3to6
Input voltage range Vi -03to 6
Power dissipation Py 40

Storage temperature range Tag —d40to 125

Thermal resistance

(system-air} Rinsa 100

Operating range

Supply voltage Voo 47510 5.25
Ambient temperature Ta Oto 70

DIF 8
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Static characteristics
min - typ max

Supply voltage Voo 4.75 5 5.25 v
Supply current Inp 3 mA
inputs v 08 v
D.®,CE Wiy 2.4 v
V=525V Iy 10 A
Data output D (open drain}
v, =08V I 0.5 mA
VH =525V IH 10 p.A
Ciock puise @
High duration Dy 25 60 ps
Low duration
before/afterd D 5 ps
before/after CE transition D 5 us
before/after D change P 2.5 S
Data D
before/after @ trailing edge Dy 2.5 us

D 2.5 us
Time between rising and
trailing edge
CE referenced to D At 25 s
Erase time tor 10 20 ms
Write time twr 10 20 ms

Data transfer and chip control

The total data transfer between the control processor and the E2PROM requires three lines,
each of which has several functions;

a) DatalineD
— bidirectional serial data transfer
— serial address input
— clocked input of contreol information
— direct control input

b) Clock line ¢
— data, address, and control bit input
— data output
— start of readout with transfer of data from memory into shift register and/or start of
data change during reprogramming
¢) Chip enable line CE
— chip reset and data input (active high}
— chip enable (active low)
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SDA 2506

Prior to chip enable, the data, address, and control information is clocked via the bidirectional
data bus. During the reprogramming and read process, this data is retained in the shift
register up to the second clock pulse. The following data formats must be entered:

a) Read memory: one 8-bit contro! word comprising:

— 7 address bits AD to A6 {AQ goes first as LSB)
— 1 control bit, 3B ="0", after A&

b) Reprogram memory: (erase and/or write operation)
16-bit input information comprising:
— 8 bits, DO to D7 new memory information (D0 goes first as LSB)
— 7 bits, A0 to A6 address information (A0 as LSB goes first after D7)
— 1 bit, control information, SB="1", after A6

Read (figure 1}

Subsequent to data input and with SB = “0”, the read process of the selected word address
is started when CE changes from “1” to "0”. The information on the data line is not effective
during chip enable.

With the first clock pulse after CE = “0", the data word of the selected memory address
is transferred into the shift register. After the first & pulse has ended, the data output
becomes low in impedance and the first data bit can be read at the data pin. During each
additional clock pulse, a data bit is shifted to the output. The data line returns to high-
impedance mode when CE transitions from “0” to *{1".

Reprogramming (figure 2)

A full reprogramming process comprises an erase and a subseguent write process. During
the erase process, all bits of the selected word are set to the “1" state. During a write
process, the “0" states are set according to the information in the shift register.

The reprogramming process is started after data input during chip enable when the in-
formation SB = “1" is available in the relevant cell of the shift register. The selection of an
erase or write process depends on the information on data line D during chip enable.

An erase process in the “1” state requires a “1” at the data input when CE transitions
to low. Similarly, a write process in the “Q" state requires that a “0” be present on the data
line during chip enable.

To start the programming process, a start pulse must be present at clock input . The
control information on D must remain stable up to the rising edge of the start pulse. The
active data change begins with the trailing edge of the start pulse. The programming process
is ended by terminating chip enable, that is, when CE ="1".

The reprogramming of a word begins during the start and execution of the erase process.
The erase process is ended when CE = 1", The control bit SB = “1” also required for the
write process remains stable in the shift register after the erase process Is terminated.
The writing of the selected word, therefore, requires nothing more than changing data line D
from “1” to “0", enabling the chip again with CE = “Q" and starting the data change with
the start pulse.
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The erase and write processes can be performed separately. In order to ensure a uniform “1”
state for all eight bits of the selected memory address during the erase process, a dala
word with eight imes “1" must be entered prior to the erase process. When writing a word
which was not erased previously, the “0” states of old and new information are added up.

Reset

A non-selected memory is automatically in the reset state due to CE = “17. All flipflops
of the process control are reset. However, the information in the shift register is retained
and changed only by shifting the data. The rest state is also set by on-chip circuitry during
memory power on.

Pin description

Pin Svymbnl Function

1 Viss GND

2 CE Chip enable

3 Voo Supply voltage 5 V

4 8] Data input/output

5 ] Clock input

6 N.C.

7 TP Testinput, at Vig

8 TG Test input, remains open
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Read cycle (1-Kbit E2PROM)

\

1
0
¢’; M\ fA_[s\ /1\ /2\ ﬁ\
1
0

o, EX - FE sy N S
Data Input, Add Start
| aa?ldnggntfol E;i?ss Daat; I Data at Qutput
Transfer

Figure 1

Reprogramming cycle (1-Kbit E2PROM)

1
z \ AN
e 1\ A\ MRS M
1 —_
0, ooy (/e - iy 0=707 AR =
1 Data Input, Data Word, Start | tor l IStart | tur
Address and Control Bit | Erase Write

Figure 2
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Nonvolatile Memory 1-Kbit E?PROM SDA 2516
with 1?C Bus Interface

Preliminary data DIP 8

Features

Word-organized programmable nonvolatile memory

in n-channel floating-gate technology (E2PRCM)

128 x 8 bit organization

Supply voltage 5 V

Serial 2-line bus for data input and output ({2C bus)

Reprogramming mode, 15 ms erase/write cycle

Reprogramming by means of on-chip control (without external control)
Data retention in excess of 10 years

Mare than 104 reprogramming cycles per address

Maximum ratings

Supply voltage range Voo —0.3to6 Vv
Input voltage range Y —03106 v
Power dissipation Ry 50 mw
Storage temperature range Taig —4010 125 °c

Thermal resistance
(system-air) Rinsa 100 KW

Operating range

Supply voliage Voo 47510 5.25 A
Ambient femperature Ta 0to 70 °C
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Characteristics
min typ max
Supply voltage Voo 4.75 5.25 v
Supply current Too 8 mA
Inguts SCL/SDA
Low level ViL 1.5 \'A
High level Vin 3.0 Voo \
High current (Viy = Vop max) Iy 10 RA
Output SDA
Low current (Vg =0.4 V) TaL 3.0 mA
Leakage current (Vou = Vppmax) Ton 10 nA
Inputs CS0, CS1, CS2/TP
: Vi 0.2 v
Vin 4.5 Vor v
High current I 100 HA
Clock frequency faoL 100 kHz
Reprogramming duration torog 15 30 ms
{erasing and writing)
Input capacity (o} 10 pF
Full erase duration tar 50 ms
(test mode full erase)

12C bus interface (figures 1 and 2}

The 12C bus is a bidirectional 2-line bus for the transfer of data between various integrated
circuits, it consists of a serial data line SDA and a serial clock line SCL. Both lines require
an external pull-up resistor to V,;, (open drain output stages).

The possible operational states of the 12C bus are shown in figure 1. In the quiescent state,
both lines SDA and SCL are high, i.e. the output stages are disabled. As long as SCL
remains “1", information changes on the data bus indicate the start or the end of a data
transfer between two components. The transition on SDA from “1" to “0” is a start condition,
the transition from "0” to “1” a stop condition. During a data transfer the information on the
data bus will enly change whiie the clock line SCL is "0”. The information on SDA is valid
asiong as SCL is “1”,

In conjunction with an I2C bus system, the memory component can operate as a receiver,
and as a transmitier (slave receiver/listener, or slave transmitter/talker}. Between a slart and
a stop condition, information is always transmitted in byte-organized form (8 bits). Between
the trailing edge of the eighth transmission pulse and a ninth acknowledge clock pulse,
the memory component sets the SDA line to low as a confirmation of reception, if the
chip select conditions have been met. During the output of data, the data output becomes
high in impedance if the master receiver leaves the SDA line high during the acknowledge
clock pulse.

The signal timing required for the operation of the 12C bus is summarized in figure 2
(high-speed mode).
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Control functions of the I2C bus

The memory component is controlled by the controller {master) via the 12C bus in two
operating modes; read-out cycle, and reprogramming cycle, including erase and write to
a memory address. In both operating modes, the controlier, as transmitter, has to provide
3 bytes and an additional acknowledge clock pulse to the bus after the start condition.
A rapid read mode enables the reading of data immediately after the slave address has
been input. During a memory read, at least eight additional clock pulses are required to
accept the data from the memory, before the stop condition may follow. In the programming
case, the active pregramming process is only started by the stop condition after data input.

With a 3-bit chip select word (CS0, CS1, CS2} it is possible for the user to individually
address 8 memory compenents connected in parallel. Chip select is achieved when the
three control bits logically correspond to the selected conditions at the three select inputs
€80, CS1,C82.

Memory read

After the input of the first two control words and 18 SCL pulses, a resetting of the sfart
condition and the input of a third control word, the memory is set ready to read. During
acknowledge clock nine, the memory information is transferred in parallel mode to the
internal data register. Subsequent to the trailing edge of the acknowledge clock, the data
output is low-ohmic and the first data bit can be sampled. With each shift clock, an additional
bit reaches the output. After reading a byte, the internal address counter is automatically
incremented through the master receiver acknowledge, so that any number of memory
locations can be read one after the other. At address 127, an overflow to address 0 is
initiated. With the stop condition, the data output returns to high-impedance mode. The
internal sequence control of the memory component is reset from the read to the quiescent
state with the stop condition.

Memory reprogramming

The reprogramming cycle of a memory word comprises an erase and a subsequent write
process. During erase, all eight bits of the selected word are set into the “1” state. During
write, “0" states are generated according to the information in the internal data register,
i.e, according to the third input control word.

After the 27th and last clock of the control word input, the active programming process
is started by the stop condition. The active reprogramming process is executed under on-chip
control and can he terminated by addressing the component via SCL and SDA.

The time required for reprogramming depends on component deviation and data patterns.
Therefore, with rated supply voltage the erase/write process extends over max. 30 ms or,
more typicaily, 15 ms. For the input of a data word without write request (write request is
defined as data bit in the data register set to “0"), the write process is suppressed and
the programming time is shortened. During a subsequent proegramming of an aiready erased
memory address, the erase process is suppressed again, so that the reprogramming time
is also shortened.

Switch-on mode and chip reset

Atter the supply voltage V,p has been connected, the data output will be in the high
impedance mode. As a rule, the first cperating mode to be entered should be the read
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process of & word address. Subsequent to data output and the stop condition, the internai
control logic is reset. However, in case of a subsequent active programming operation,
the stop condition will not reset the control logic.

Test mode -~ total erase

The address register is loaded with address 0, the data register with FF {hex) by entering
the control word “programming”. However, immediately prior to generating the stop condition,
input CS2/TP is connected from 0 V to 12 V. The subseguent stop conditien triggers a total
erase procedure which has to be performed under the component address 0 (CS0 = L,
CS1=L,C82=1L).

Pin description

Pin Syimooi runciicn
1 Vie GND
g gg? } Chip select inputs
4 CS2/TP Test operation control
5 SDA Data line
|2
6 scL Clockline | 1€ bus
7 N.C.
8 Voo Supply voltage
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Operational states of the 12C bus

;_ T ;_ ______________________ 1 ==
L : 1 1 : 1
1
SDA PN Input Input Cutput I Input’ i
N P
Sl AN 1-8 1-8 g\ ! { :
T | !
[ S| e N | "
Start Data Transmission with Acknowledge Bit Stop
Figure 1

Timing conditions for the 2C hus (high-speed mode)

. [\ T

BUE™ Fp—e] = fe |._

SCL { !
= tun.sta hatgh

ow T e —ad

fip, paT fu,pat
SDA k [

] N .
o, 574 tsu, 510
Figure 2
teur t>towmn  THheminimum time the bus must be free before a new transmission
can start )
IHD: STA > tHIGH min Start condition hoid time
tiow min 4.7 s Clock LOW period
tuigHmin 4yps Clock HIGH period _
a0 s1a >4 ow min Start condition set-up time, only valid for reported start code
Lip: paT t>0pus Data hold time
sy pat t>250ns  Data set-up time
Ir t<1us Rise time of both the SDA and SCL line
t t<300ns  Falt time of both the SDA and SCL line
tsu:sTo t>t owmin Stop condition set-up time
Note:

All values refer to ¥, and V|_ieveis.
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Control word input read
a) compiete (with word address input)

[ st | csie fas| wa [a[ sT| csm [as] oA fam| oA [1] sp |

T

n Bytes f Last Byte

Automatic Incrementation

of the Word Address
b} shortened
. sT c A
(read starts with last L T SiA_[As DA Am| DA ! i SP J
used word address) n Bytes Last Byte

Control word input program

[ st ] ose fa wa las] oe ad] s | R ondiion

Control word table

Clock No. | 1 2 3 4 5 6 7 8 9 {Acknowledge)
CS/E 1 [} 1 0 cS2 CS1 C80 0 0 through memaory
CS/A 1 0 1 0 CS2 CSt CS0 1 Q through memory
WA X AB A5 A4 A3 A2 A1 AQ O through memory
DE D7 D8 D5 D4 D3 D2 D1 DO O through memory
DA D7 D6 D5 D4 D3 p2 D1 DO O through master

Control word input key:

CS/E Chip select for data input into memory
CS/A Chip select for data output out of memory
WA Memaory word address

DE Data word for memory

DA Data word read out of memory

DO to D7 Data bits

ST Start condition

SP Stop condition

As Acknowledge bit from memary

Am Acknowledge bit from master
C80,C51,C82 Chip select bits

AQ to A6 Memory word address bits

Figure 3
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Nonvolatile Memory 2 Kbit SDA 2526
E2Prom with I?’C Bus Interface

Preliminary Data DIP 8

General characteristics

» Word-organized reprogrammable nonvolatile memory
in n-channel-floating-gate technology (E2PROM)

» 256 x 8 bit organization

* Supply voltage 5 V

+ Serial 2-line data bus for data input and output (12C bus)

* Reprogramming mode, 15 ms erasefwrite cycle

¢ Reprogramming by means of chip-internal control without
external control

s Data retention in excess of 10 years

* Mare than 10? reprogramming cycles per address

Maximum ratings*

Supply voltage range Voo —-03toc6 A\

Input voltage range Vi -03to6 v

Power dissipation Py 50 mw

Slorage temperature range Teig - 40t0125 °C

Thermal resisiance

(System-air) Rinsa 100 KW
Range of operation

Supply voltage Veo 4.75t05.25 \

Ambient temperature Tamb 01070 v

* not valid for input CS2/TP in Test mode - full deletion
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Characteristics

min typ max
Supply voltage Voo 4,75 525 v
Supply current oo 8 mA
Inputs SCUSDA
Low level Vie 1.5 v
High level Vin 30 Vb v
High current (Vin = Vbbomax) I 10 wh
Output SDA
Low current (Vo =0.4 V) loL 3.0 mA
Leakage current (Von = Vopmas) lon 10 A
Inputs C80, C33, CS2/TP Vi 02 '
Vin 45 Voo v
High current ™ 100 uA
Clock frequency fsoL 100 kHz
Reprogramming duration
(erasing and writing) toreg 15 30 ms
Input capacity G 10 pF
Full deletion duration
{test mode full selection) ten 50 ms
Condition Vese 1 12 13 Vv
Pin Configuration
Pin Symbol Function
1 Ground {Ground)
2 80 Chip select input
3 CS1 Chip select input
4 CS2/TP Chip select/
Test operation control
5 SDA Data line
2,
6 SCL Clock line }'Cbus
7 N.C.
8 Voo Supply voltage

214



SDA 2526

I2C bus interface (fig. 1 and 2)

The 1?C bus has been designad as a hidirectional 2-line bus for transferring data between different
integrated circuits, Toward this end, the component is comprised of a serial data line SDA and a
serial clock line SCL. Both lines require an external pull-up resistor to Vpp {open drain cutput
stages).

The different operational stages of the 1?°C bus are described in fig. 1. In the quiescent condition
both output lines SDA and SCL are on the logical potential 1" inhibiting the output stages. As
long as SCL remains on “1%, changes in the information on the data hus indicate the beginning
andfor the end of data transfers between two integrated circuits. During actual data transfers,
however, information on the data bus will change only if the clock output SCL lies on “0.” With
respect to SDA, changes provide either a start condition (from “17 1o “0”) or & stop condition {from
“0” to “1"). The information on SDA continues to be valid as long as SCL remains on *1”

In cenjunction with the [2C bus system, it is possible to operate the memory in a dual capacity
as receiver and transmitier (slave receiver {listener) or slave transmitter (talker)). Between a start
and a stop condition, information is always transmitted in byte-organized form (8 bits each). If the
chip select conditions have been met, the memroy ptaces the SDA line on “0” between the trail-
ing edge of the eighth transmission pulse and the ninth acknowledge clock pulse to signal reception
confirmation. While data is being transmitted, the data output will change into a high impedance
mode, if the master receiver leaves the SDA output on “1” during the acknowledge clock pulse.

The signal process required for the operation of the 1°C bus has been summarized in fig. 2 (high-
speed-mode).

Control functions of the EC bus

Via the I2C bus the memory is controlled by the controller (master) during two operating modes;
a) read-out cycle and b) the reprogramming cycle, including the erasing and writing of a memory
address. In both operating modes the controlier functioning as transmitter has to provide 3 bytes
and an additional acknowledge clock on the bus after the start condition.

In addition to the standard read-out cycle, a rapid read-out mode has been provided which enables
the reading of dataimmediately after the salve addresses have been entered. In order to read the
memory at least 8 additional clock pulses are required prior to the stop condition. With respect
to programming, the active programming process will be started by the stop condition if the data
has been entered.

With a 3 bit chip select word (CS0, C81, CS2), which can be coded externally, it is possible for the
user to individually address 8 memory components connected in parallel. The chip select re-
quirements have been met, when the chip select bits C80, G381, CS2 of the external chip select
word logically correspond with the chip select information made available via the 1*C bus signal.
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Memory read-out

The first two control words are entered during 18 SCL pulses. Subsequently, the memory is ad-
justed forread-out by resetting the start condition and by entering a third control word. Buring the
ninth acknowledge clock, the information stored in the memory is transferred in paraliel mode
to the interal data register. Subseguent to the trailing edge of the acknowledge clock, the data
output is in the low impedance mode, and the first data bit can be read. With each shift clock an
additional data bit is forwarded to the output. Afier reading a byte, the internal address counter
is automatically increased by 1 through the “acknowledge” of ihe selected listener. In this man-
ner, a random number of memory locations can be read in successive order. In conjunction with
address 127 an overflow to address O is initiated. With the stop condition the data output returns
tothe high impedance mode, and the internal control logic of the memory is reset from the read
state into the quiescent state.

Meimioiy repiogranmming

The reprogramming cycle of a memory word is comprised of an erase and write process. During
the erase process, each hit of the selected word is brought into the “1” state, while “0” states are
generated during the write process based on the information in the internal data register, that is
to say, in accordance with the third entered control word.

Afterthe 27th and last ciock of the control word input, the active programming operation is started
by the stop condition. Regulated via internal chip contral, the active programming operation can
be interrupted by renewed addressing via SCL and SDA.

The duration of the reprogramming mode is based on spreads between units and data sampies.
Therefore, with standard supply voltages, the eraselwrite process may extend over max. 3¢ ms or,
mare typically, 15 ms. After the data word has been entered without write request (write request:
databit in the data register has been set on “0"), the write mode is suppressed, resulting in a short-
ened programming time (refer to rapid read-out mode). Should in an already erased memory ad-
dress (all bits are on logic 1) be subsequently programmed, the erase mode will also be sup-
pressed, leading again to a shortened reprogramming time.
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Switch-on mode and chip reset

After the supply voltage Vpp has been connected, the data cutput will be in the high impedance
mede. As arule, the first oparating mode te be entered should he the read-out process of a word
address, since the chip does not accept the reprogramming mode immediately after activation
of the supply voltage. Subsequent to data output and the stop cendition, the internal control logic
is reset. However, in the case of a subsequent active programming operation, the stop condition
will not reset the contiol logic,

Test mode total erase

The address registeris loaded with address 0, the data register with FF ey by entering the control
word “programming’. However, immediately prior to generating the stop condition, input CS2/TP
is connected from OV to 12V. The subsequent stop condition triggers a full deletion procedure which
has to be performed under the component address 0 (CSO =L, CS1 =L, C82 = L). When the full
deletion procedure is completed, input C32/TP must be connected from 12V to OV again.
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Operaticnal states of the 12C bus

Figure 1

Timing conditions for the IC bus (high-speed mode)

SoA 1 / K }(
fous~ to— fr = L
SCL J ‘/-
Tho,sTa s o fuigh —1 U
L fu, DAt sy, at!
SDA k /
— —
tsu, 514 fsu,510
Figure 2
taur t > towmin The minimum time the bus must be free before a new transmission
can start
o sTa t>tuaumin  Start condition hold time
t ow min 47 us Clock LOW period
B H min 4us Clock HIGH period
by, sTa 1>t ow min Start condition set-up time, only valid for reported start code
‘HD;DAT t>0 us Data hold time
foy. par t>250ns  Data set-up time
ta 1<1pus Rise time of both the SDA and SCL line
I t<300ns Fall time of both the SDA and SCL line
tsu.s1o t> 1 ow min Stop condition set-up time:
Note:

All values refer to V|, and V| levels.

218



SDA 2526

Control word input read

a) complete (with word address input)

7&' CS/E As WA As| ST C8/A lAs DA Am DA 1 SP
| o7 [as] sl s | jan] | se |
n Bytes 1 l.ast Byle
Automatic Incrementation
of the Word Address
b) ?:e‘;';e;:‘;s with st | st | cam |AS! pA am| DA |1] sp
used word address} n Bytes Last Byle
Control word input program
| ST | cs/E [As[ WA |As| DE [As[ sp } reprogramming starts

after this stop condition)

Control word table

Clock No. | 1 2 3 4 5 6 7 8 9 {Acknowledge)
CS/E 1 c 1 0 C82 C81 CS0 0 0 through memory
CS/A 1 o 1 0 Cc382 €51 CSp ¢ 0 through memory
WA X A6 A5 A4 A3 A2 A1 A 0 through memory
DE D7 D6 D5 D4 D3 D2 D DO O through memory
DA D7 D D5 D4 D3 D2 D1 D0 0 through master

Control word input key:

CS/E
CS/A
WA

DE

DA

D0 to D7
ST

SP

As

Am
CSs0,Cs1,C82
AQto A6

Figure 3

Chip select for data input into memory
Chip select for data output out of memory
Memory word address

Data word for memory

Data word read out of memory

Data bits

Start condition

Stop condition

Acknowledge bit from memory
Acknowledge bit from master

Chip select bits

Memaory word address bits
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TVPLL SDA 3112

DiP 18

The SDA 3112is produced in ASBC technclogy. In connection with VCO {tuner) and a fast prescaler
(prescaler factor 1:64), it represents adigitally programmable PLL for a TV set with frequency syn-
thesis tuning. The PLL enables a crystal exact adjustment of the tuner oscillator frequencies for
the TV ranges band HHAV/V in 125 kHz resolution (frequency range: 128 to 2000 MHz). A serial inter-
face enables a simple connaction to a microprocessor. This microprocessor loads the prescaler
and band selection autputs with the appropriate information. At the output LOCK the PLL sup-
plies a state information (lockedfreleased).

Features

» No need for an external integrator
« Noise free telegram transmission
« [ntegration time constant controlled by software

» Microprocessor compatible

Maximum ratings

Supply voltage Vg —0.3t07.5 v
Inputs
Q1,Q2, [ Vi —0.310 Vg v
IFQ, CPL, PLE Vi —0.3t0 Vg +0.5 v
FLE Vi —0.3tc7.8 v
FF Vi —03toVs+05 |V
Qutputs
FD Vg —0.3to Vg v
ub Vo ~0.31t033 v
- IQL -7 mA
BS1....BS5 Vo —£.310 18 v
LOCK In —1105 mA
Internal pull-up AL =3 kil
Junction temperature T 140 oG
Storage temperature range Tag —55to 150 °C
Thermal resistance (system-air) Rinsa 80 K/W
Operating range
Supply voltage range Vs 451055 "
Input frequency e fF 32 MHz
Divider ratic N 1024 to 16383
Resistance for Ly R, 80 kQ
Iref = (VS _OS)R[
Tuning voltage range Vp 0.3to 33 \
open collector
Ambient temperature range Tamb 0to 85 °C
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Characteristics (Vs =5V £ 05V; T, =010 70°C)

Supply current

Crystal frequency Series C=18pf
Signal inputs F/F

Input voltage

Input current
Vig=5V
Input sensitivity at
sine push-pullbriggering ; f= 32 MHz

Inputs {IFO, CPL, PLE)
Upper threshold voltage
Lower threshold voltage
Input current

Ven=5V

Ve =04V

Vo =08V
Band select outputs (BS1. .. .BS5)
Reverse current

Vay =16V
Current drain

2VEVas15V

Tuning section PD, UD, /., LOCK
Charge pump current

Joump =10 X lef; =120 kQ; V5=5V
Tuning voltage

L5 =1.5mA
Reverse current

Visy =233V
Reterence current

ext. R =120 k{}
Output voltage

int, RL =3k

Dizp=—100 uA

L2 =100 pA

IFO, PLE
Set-up time for
release
data
Hold time for:
release
data

CPL

H pulse width
L pulse width

222

min typ max

Is 15 22 a5 mA
y 4 MHz
Vien 3.92 Ve +0.12 v
VigL 3.8 Vg v
g 50 -y
Vig 120 1200 | mVpe
Ver 2.4 v
Vil 0.8 v
fan 8 pA
I —550 |pA
fa -500 | pA
Isn 10 [T
Isn 0.5 3 mA
fa * 250 %550 | pA
VisL 0.3: v
Lisw 20 HA
La 30 40 A
Vian 45 v
Vier 0.7 v
fve 2 ps
fvp 2 us
I 2 Hs
o 2 B
tey 2 Us
fey 2 Hs
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Circuit description _

Triggered by the EClinputs FF a switchable 32/33 counter operates as a 14 bit synchronous prescaler
in the dual modulus method by combining it with a5 and 9 bit programmable synchronous counter.
In this combination the 5 bit counter contrels the switch-over from 32 to 33 (block diagram 1). Dividing
ratios of N=1024 to 16383 are possible.

The 18 bit deep shift register latch is subdivided into 14 bits for storing the dividing ratio N, as well
as 1 bit for selecting the pump current and 3 bits for controlling the 5 band selection outputs.

The telegram is inserted over the serial data input IFO with the H-L slope of the shift ctock CPL,
when the enable input is set at H. Beginning with LSB, the complement of the dividing ratiois in-
serted in binary code, then the select bit 2* for the pump current and the band selection control
hits 2%, 21 27 (piease refer to enclosed table).

Anintegrated contrel circuit checks the world length (18 bit) of the data telegram. The 18 bit latch
accepis the data from the shift register during the L state of the enable input PLE.

A4 MHz crystal controlled clock oscillator has been integrated in the |C. An internal reference divider
divides the output signal of the crystal oscillator {fosc = 4 MHz) by 2048 resulting in 1.953125 kHz
(reference signal), providing a frequency resolution of 125 kHz by means of the asynchronous per-
manent prescaler (dividing factor 1:64).

In a digital phase detector the divided VCO input signa! is compared with the reference signal.
Ifthe falling slope of the VCO input signal appears hefore the falling slope of the reference signal,
the output DOWN of the phase detector will be in the H state for the duration of the phase dif-
ference. However, if above signai sequence is revarsed, the output UP will be in the H state instead.
The outputs UP'DOWN control the two current sources | + and | — (charge pump). In case both
outputs are in the L state, the charge pump output will be in the highimpedance mode (TRI-STATE).
Information with respect to either the H or L state will be provided at the LOCK output by the logical
“NOR” of the cutputs UPIDOWN.

The output current of the charge pump (source current = drain current} is adjusted by an external
resistor between pin fref and Ycc. In addition, this output current can be generated by the control
bit for the pump current at the same value or at a value increased by a factor of 10{refer toenclos-
ed table).

The current pulses generated by the charge pumg are integrated into the tuning voltage by means
of an active low pass filter (on-chip loop amplifier and externat RC circuit). The de output signal
of the low pass filter is available at Vp and is used as tuning voltage for the VCO. In order to pro-
vide tuning voltages higher than Vo = 5V, the output stage of the amplifier consists of a transistor
with an open collector. The external collector resistor can be connected to voltages up 10 33 V.

To switch voltages higher than Vs =5V, the band selection outputs (BS1, BS2, BS3, BS4, BS5)in-
clude current drains with open collectors. It is therefore possible to directly connect transistors
operaling as band selection switches without the use of current limiting resistors (please refer
to enclosed application current).
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Pin configuration

Pin Na. Symbol Function
1 Q1 Crystal
2 Q2 Crystal
3 BS1 Standard switchover output
4 BS2 Band selection cutput BS
5 BS3 Band selection output VHF
6 BS4 Band selection output UHF
7 BS5 Band selection output Iflll
8 PLE Release input for shift register
9 GND Ground
10 CPL Shift clock pulse input
11 IFO Data input
12 LOCK Lock ouiput
13 PD Amplifier input/charge pump output
14 fret Current adjustment for charge pump
15 Vo Tuning voltage output
16 F Signal input
17 F Signal input
18 Vs Supply voltage
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Loop-fitter calculations

I xK P = prescaler
Loop bandwidth: |/ -2="=Y0 gy N = programmable divider ratio
CixPxN Il = pump current
Svco = tunervoltage characteristic
Attenuation 1/2xaxAxC=E£ Ry C1 = loop filter

Example for channel 47:

P=64 N=1520 [ =200pA Svco=18.7 MHzV R=33kQ C;=330nF
weg=124Hz fr=20Hz £&=0675 Standard dimensioning: C, = C1/5

Block diagram

4 M
DHz Ly g 47nF
Vs GND 18pF LGCK P Filter.
" 1
i a1 az ‘ pp| 33kQ 30
nF
l [ I 1953125 Hz r
\ 2V
0sC — 248
& 22k
3
Fl SDA 3112 < Vo —
El 132433 3 gyy  Tuning
2 voltage
o
120k$2
Prescaler 5 bits Prescaler 9 bits -
’5 /9 .DX ‘rref
0 3 2
Format l— 18 bit SR + memoary with BS decoder

e

CPL PLE IFD

BS1 —&—
BS3 —y—
BS4 — |
BS5 ———9—

B32

Interface to pP
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Truth Table
“IFO” bit 24 Pump Current i

L Iref

H 10 X et
" “IFO” bit Band selection outputs {L = conducting,

H = blocking)

21 21 27 BS1 BS2 BS3 BS4 BS5
L L L L L L L H
L L H L L H H H
L H L L H L H L
L H H L H H H H
H L L H L L L H
H L H H L H H H
H H L H H L H L
H H H H H H H H

Pulse diagram

CPL |

§

HLHLHHHLLLLHHH

ILSB
fo—— Pr
]
)

First bit
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W=1930

MSB

-
—_————_

W
B R

i

| —tad UHF

2‘13 214.2115 2"
Last bit
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Pulse diagram

Set-up and hold times

90 % 50 %
IFQ

10 % 10%a

0B o
‘—l fo—— — ]
90% 90%
PLE
-

CPL
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Test and measurement circuits

5V bus inputs
% PLE CPL IFQ
vl |
Vig m K
f,w,ﬂ
o S0 PIN 8111
Vg el
17
Signal i
inputs ¥
push - pull
¥ WK
i
100pA
Test circuit 2
19
Test circuit 1
KR
PIN ---
Ia_g_s,a,LLi.k,S,G,'f
Vz,a,s,m
Band selection
8 1
11082

Test circuit 3
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Test and measurement circuits

MKz
1] PIN1
LMEz =S
2
]I PIN 2
1897 150 pA
Crystal oscillater
Test circuit 4
5V
Frot ! 120kQ
10 % jrref 5K Iu.
! T Vi
2V - 3KQ .
= =
= .
22Kk
HH
Vi
g 15
Tuming section 30k02 3N
30%
inputs foutputs f Trae 1 Iis Ve
10% [ rar e 1_"—"?
I
Vi3 T g
PIN 13 £

Test circuit 5
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Application circuit

Design proposal

Ry =120 kQ (I, = 35/350 pA)
RL=22 kQ, RQR4=22 kQ

Loop filter: R =33 kQ, C,=330nF, C, =47 nF
Post filter {in the tuner): R; =10 kQ, C; =47 nF

Cr
Fie
A Tunar b_IH £ Presealon §4
‘0sC N
R,
[] T Ve ¥
] 4L MHz Q
Viuner D
[]ﬁL BpF 3
a1 G2 FY FY Yoot
. e "
Filter PO LOCK
g ‘ IFQ
2 PLL IC [~ {_Serial infer-
"_I PLE face to pC
SDA 3112 et TRl
Viun [Py
2 8 8 % 8
i Q - L l J_
GND

_\
-*f“—o'/sz
s p{]
Bd[/1I1

Vo
LA
UHF
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1.3 GHz PLL with I2C Bus SDA 3202

DIP 18

Combined with a VCO {tuner), the SDA 3203 comprises a digital programmable phase-
locked loop for television devices designed to use the PLL frequency synthesis tuning
principle.

The PLL provides a crystal-stable frequency for tuner oscillators hetween 16...1300 MMz
in the 62.5 kHz raster. By including an external prescaler 1/2, the component can also
be used for synthesizing applications of up to 2.4 GHz (e.g. satellite receivers). As a result,
the resolution is doubled to 125 kHz. The tuning process is controlled via an 12C bus by
the microprocessor,

Features

® Low current consumption

® Message transmission via 1?C bus

@ 4 software-controlled outputs

® Cost-effective and space-saving design

@ Prescaler output frequency is free from interference radiation

Circuit description

Tuning section (refer to block diagram)

UHF/VHF  The tuner signal is capacitively coupled at the UHF/VHF input and subsequently
amplified.

REF The reference input REF should be disabled by a capacitor of low series
inductance. The amplified signal passes through an asynchronous divider with
a fixed ratio of P = 8 and an adjustable divider N = 256...32767. Subsequent
to this process, the signal is compared in a digital frequency phase detector
with a reference frequency frer = 7.8125 kHz.

Q1,Q2 This frequency has been derived from a 4 MHz crystal oscillator (pin Q1, Q2)
by dividing its output signal by Q =512.
The phase detector includes two outputs UP and DOWN which control the two
current sources [+ and I- of a charge pump. If the negative edge of the divided
VCO signal appears prior to the negative edge of the reference signal, the current
sourcef+ will pulsate for the duration of the phase difference. However, during the
reversed sequence of the negative edges, the currentsourcel-willbeginto pulsate.

PD, ¥, If both signals are in phase, the charge pump output PD changes into the high
impedance state (PLL in lock). An aclive low pass filter (internal amplifier,
external output transistor at V,;, and RC combination) integrates the current
pulses as the tuning voltage for the VCO.

With the contrcl bit 5 f the pump current can be switched between two values
per software. Through this switch-over, the control characteristics of the PLL
during lock-in can be changed, i.e. varying tuner characteristics in the various TV
bands can he adjusted.
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SDA 3202

PO..P3

P4..P7

SCL, SDA

V., GND

232

The software-controllable outputs PO, P1, P2 and P3 can drive external PNP
transistors (internal current limit) which operate as band selection switch.

The open collector outputs P4, P5, P8, P7 can be used for a variety of different
applications.

12C bus interface

An asynchronous bidirectional data bus is used for data transfer between the
processor and the PLL. As a rule, the clock puise is supplied by the processor
(input SCL), while pin SDA operates as input or output depending on the
direction of data flow (open collector, external pull-up resistor).

The data from the processor pass through an [2C bus control. Depending on their
function, the data are subsequently filed in registers (latch 0-3). If the bus is
free, both lines will be in the marking state (SDA, SCL are High). Each message
begins with the start conditions of SDA returning into Low, while SCL remains
in High. All additional information transfer takes place during SCL = Low and
the data is forwarded to the control with the positive clock edge. However, if
SDA returns to High, while SCL is in High, the message is ended since the PLL
acknowledges a stop condition.

For the following, also refer to table “Logic allocation”.

All messages are transmitted byte-by-byte, followed by a 9. clock pulse, whife
the control returns the SDA line to Low (acknowledge conditions). The first
byte is comprised of 7 address bits. These are used by the processor to select
the PLL from several peripheral components {chip-seiect). The 8. bit is always
Low.

In the data portion of the message the 1. hit of the 1. or 3. data byte determines
whether a divider ratio or a control information is to follow. In each case, the
2. byte of the same data type or a stop condition has to follow the 1. byte.

When the supply voltage is injected, a Power on Reset circuit prevents the PLL
from setting the SDA line at Low which would disable the bus.



SDA 3202

Maximum ratings

Supply voltage
Qufput PD

Crystal Q1

Crystal Q2

Bus input/output SDA

Bus input SCL
Part cutput F7
Part output P&
Pert output P5
Port output P4

Paort cutput P3
Port output P2
Part output P1
Port cutput PO
Signal input UHF/VHF

Reference input REF
Output active filter 1/},
Bus output SDA

Port output P7
Port output P&
Port output P5
Port output P4

Junction temperature
Storage temperature range
Thermal resistance (system-air)

Operating range

Supply voltage
Ambient temperature
Input frequency
Crystal frequency
Divider factor

min max Remarks
Vs -0.3 6 v
Vi -0.3 Vs v
Va —0.3 ' v
V3 -0.3 Vs v
V4 _03 Vs v
Vs —0.3 Vs 1)
Vs —0.3 16 v
Ve -0.3 16 v
Vs —0.3 16 \'%
Vg _03 16 A
V"] _0,3 16 V
Viq —-0.3 16 v
Via —0.3 16 v
Vi -0.3 16 i
V15 —-0.3 25 v
Vig -0.3 25 v
Vis —0.3 Vs v
Iy -1 5 mA open collector
I —1 5 mA open collector
I -1 5 mA open collector
Iy —1 5 mA open collector
Iy -1 5 mA open collector
T 125 °C
Totg —40 125 °c
Rihsa 80 KW
Vs 4.5 8.5 v
Ta 8] 80 °C
fis 16 1300 Mhiz
fg_g 4 MHz
N 256 32767
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Characteristics
Ve=5V;T,=25°C

Test Test min yp max
conditions circuit
Current consumption I 1 35 55 75 mA
Crystal frequency fa3 Series capacitarce 18 pF | 1 3.88975 | 4.000 | 4.00025 | MHz
Input sensitivity UHF/VHF
ag fis= 70... 500 MHz 2 —27/1Q 3/315 dBm/
g fis =500...1000MHz . | 2 —24/14 3/315 dBm/*
a5 f15 = 1100 MHz 2 - 20/22 3/315 dBm/*
Band selection outputs P0...P3| (current sinks with
internai resisiance
R =12 k)
Leakage current Lian Visgn=13.5V 3 10 A
Sink current Iia Viay=12V 3 0.7 1 1.5 mA
Port outputs P4...P7 (switch with
open callector)
Leakage current Isn Vou=13.5V 4 10 WA
Residual voltage VgL IgL =17mA 4 G5 v
Phase detector output PD (Ve=5V)
Charge pump current [y 5§ I=High; v, =2V 5 +90 1220 | +£300 pA
Charge pump current Iy 5l=Low; V| =2V 5 +22 +50 | +75 WA
Qutput voltage Vi locked 5 15 2.5 v
Active filter output \, Test modus TO =1
FD = Tristate
Output current I Vig=0.8V; [1,=90pA | 5 - 500 A
Qutput voltage Vis vy =0V 5 100 mv
Bus inputs SCL, SDA
Input voltage Ven ] 3 55 A
VoL ] 1.5 Y
Input current Isn Van=Vs -] 50 pA
15|_ VSL =0V 5] —-100 i,I.A
Qutput SDA (open collector)
Qutput voltage fan R =5.5k0 5 10 oA
Vi Iy=2mA 6 0.4 v
Edges SCL, SDA
Rise time tr 6 1 us
Fall time te 6 0.3 us
Shift register clock pulse SCL
Frequency fs 6 0 100 kHz
H-pulse width tsHIGH 6 4 [TE]
L-pulse width ts Low 6 4 us

*) listed as mV e with 500
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Characteristics {cont'd.} Test Test min typ max
conditions circuit

Start

Set-up time tsusTa 5] 4 us

Hold time thpsTa 3] 4 us

STOP

Set-up time tsusto 6 4 18]

Bus free time taur 6 4 us

Data transfer

Set-up time tsupaT 6 0.3 ns

Hold time tHDBAT 6 )] pus

Pin description

Pin Symbol Function
1 PD Input for active filter/output for charge pump
2 o Crystal
3 Q2 Crystal
4 SDA Data I/O for 12C bus
5 SCL Clock input for I?C bus
B P7 Port output (open collector)
7 P& Port cutput (open coliector)
8 P5 Port output (open collector)
9 P4 Port output (open collecter)
10 P3 Port output {current sink)
11 P2 Port output (current sink)
12 P1 Port output (current sink)
13 PO Port output {current sink)
14 Vs Supply voltage
15 UHF/VHF Signal input
16 REF Amplifier-reference input
17 GND Ground
18 Vo Output of active filter
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[X]
&
b7 e
16 JREF I i
* Divider | _| 1/16or GND Vs
15JUHF/ | P=8 117
VHE 11128 T+=UP
17138 PO{1
4-Bit Swallow 11-Bit Main &
Counter Counter Phase
211 Frequency _ V5{18
r Comparator
18pF 0s¢ Bivi 7,8125 kHz Fuge
| a| Divider
b MHz S 4 MHz G=512 .
T 3jaz
J-=DOWN
Latch 2 Latch1
pivider Ratio Divider Ratic
8-Bit Bus
S|SCL I
5 |soa 12C Bus TO (Tristate] § 5!
w| Caontrol
Latch Latch 4 ] Latch 3
Impulse Port Infermation Control Information
Ve Y&
[T TG e
E=
PO [P1 (P2 |P3 ({PL |PS P& P7
13 12 v 19 (8 7 [

wesBelp y20|g
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Measurement circuit 1

TN A
[o2

>— Vg

N

Crystal Oscillatar

2§ 4pF

(X
f/l AN

to Reference Divider

Z a1
L
6 0F == 1155 pa
4 MHz 3
3 0z
125 pA
N VI
1,6 kit 16 kG
17
o +* GNDO
Measurement circuit 2
Calibration of signal generator
Signal sdB
Generator * Attenuation * S‘Izgﬁremem
50 G Link Device
50 2
. o +5V
Measurement of input sensitivity |1 .
1,5nF15
* I
glegrrlljrlator ® 6dB —l & Frequency
500 Attenuation SDA 3202 =1 Counter
Link 14
15nF r e
Test mode: T1 =High T Grlo * na cable
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Measurement circuit 3

valid for PO..P3

Measurement circuit 4

30kQ

valid for P4..P7

Measurement circuit 5

4y

Yy

1
v, o-

A
A4

36 kR?
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Measurement circuit 6a

I2C bus time diagram

taur .
M
SDA \ / j:<
how,, Figk R fe|
Feusm
/
SCL
fupsTa Fsuoat _@;s
l Start | l Clock l l Data Transfer l
tsusta Set-up time (Start)
fhosra Hold time {Start)
twan H-pulse width (Clock)
how L-pulse width (Clock)
tsupaT Set-up time (Data transfer)
thooat Hold time (Data transfer)
tsusto Set-up time (Stop)
tfaur Bus free time
te Fall time
tn Rise time

Above times are referenced to V), and V,_values

Measurement circuit 6b

[EEIOI(Q[T]S kR [ESI(Q E]aom

scL PR
vy

Y N
™ A~

—./

90pA ?mun

SDA

1500

Fausm

30kR| [SkR [ESI(Q 6]30 3t

any

b
90 A ?%u»\
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Application circuit

Tunger
—w fiF
1nF
freg _Hi_. fosc Il-‘l
47 EF_"_ i
[Jm kQ I
EERY 39nF inF
1 LMHz e ==18pF T
ke | " T

T 72 k82 1EﬁnF o Q2 UHENIIF REF

GND
PLL
vo  SDA 3202
15V . sCL
| . |a—w=SDA
N PO_P1 P2 P3 P4 P5 P§ P7 from pC
220
|
i izz kQ Loop Filter
G G
Iilzz kR R
Computation for loop filter .
p = Prescaler
Loop bandwidth: wg=./ I x Kuco N =Progr. divider
CixPxN I, =Pump current

Attenuation:

£ =05xwaxRXC,

Example for channet 47

P=8; N=11520; I,=100 pA; Kyso=18.7 MHz/V; R=22kQ; C,~180nF
ws =836 Hz; f,=54 Hz; £=0.67

Standard dimensioning: C,=C

240

Kveco =Tuner slope
R, C, =Loop filter
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Description of function, application and circuit
Logic allocation

MSB ) A = Acknowledge
Address byte 1 1 0 0 0 0 1 0 A
Prog. divider 0 nid ni8@ n12 n11 n1i0 n8 n8 A
byte 1
Prog. divider n7 né n5 n4 n3 n2 ni nQ A
byte 2
Control info 1 5l T1 TO 1 1 1 0 A
byte 1 g
Control info P7 ) P5 P4 P3 P2 P1 PO A
byte 2
Divider ratio:

N=16384xn14+8192xn13+4096xn12+2046xn11+1024xn10+512xn9+256xn8+
+128xn7 +64xn6+32xn5+16xnd +8xn3+4xn2+2xni+n0

Band selection:

P3...PO =1 Current sink is active
Port outputs:
P7...P4=1 Open collector output is active

Switch-over of pump current:

51 =1 High current

Test mode:

71,70 =0,0 Normal operation

Ti =1 PG =frer; P7T =Cy

T0 =1 Tristate charge pump
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Pulse diagram

Addressing—————————ACK~—1. Byte—/-ACK~/—2, Byte—-A CK—3. Byte—/-ACKY—4 . By te—/-A LK
B 1 11 -1 71 — "1 |
Uyl UL ULy Laurr
8 9 1 8 9 1

STARTT 2 3 & 5 6 7 & 9% 1 g 9 1 8 95TOP

MESSAGE SAMPLES

Start-Adr-Tv1-Tv2-St1 -St2-Stop
Start-Adr-8t1-St2-Tv1-Tv2-Stop
Start-Adr-Tv1-Tv2-St1-Stop
Start-Adr-St1-St2-Tv1-Stop
Start-Adr-Tv1-Tv2-Stop
Start-Adr-St1-5t2-Stop
Start-Adr-Tv1-Stop
Start-Adr-St1-Stop

Start = start condition
Adr  —addressing

Fvi = divider ratio 1. byte
Tv2 = divider ratio 2. byte
St =control word 1. byte

Stz =control word 2. byte
Stop = stop condition
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1.3 GHz PLL with 3-Wire Bus SDA 3203

DIP 20

Combined with a VCO (tuner), the SDA 3203 comprises a digital programmable phase-
locked loop for television devices designed to use the PLL frequency synthesis tuning
principle.

The PLL provides a crystal-stable frequency for tuner oscillators beiween 16...1300 MHz
in the 62.5 kHz raster. By including an external prescaler 1/2, the component can also
be used for synthesizing applications of up to 2.4 GHz {e.g. satellite receivers). As a result,
the resolution is doubled {0 125 kHz. The tuning process is controlled via a 3-wire bus
by the microprocessor.

Features

® Low current consumption

® Message transmission via a 3-wire bus

® 4 software-controlled outputs

@ Cost-effective and space-saving design

@ Prescaler output frequency is free from interference radiation
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Circuit Description

Tuning section (refer to block diagram}

UHF/VHF  The tuner signal is capacitively coupled at the UHF/VHF fnput and subsequently

REF

Q1, Q2

PD, V,

P1...P4

TVSAT

amplified.

The reference input REF should be disabled by a capacitor of low series
inductance. The amplified signal passes through an asynchronous divider with a
fixed ratio of P = 8. An anti-oscillation circuitry prevents the first divider stage
from oscillating when the input signal is missing. As a result, the PLL maintains
the correct control direction should the tuner oscillation be terminated.
Subsequently, a switchable 16/17 counter is activated. The combination of this
counter with a 4-bit and 10-bit programmable counter provides an adjustable
divider operating in the dual modulus mode. The 4-hit counter drives the switch.
over from 17 to 16. Divider ratios of N = 256...16 383 are possible. The divided
signal is compared in a digital frequency phase detector with a frequency
frer =7.8125 kHz. This frequency has been derived from a 4 MHz crystal oscillator
{pin Q1, Q2) by dividing its output signal by Q=512.

The phase detector includes two outputs UP and DOWN which contro! the current
sources I4-and I- of a charge pump. If the negative edge of the divided VCO signal
appears prior to the negative edge of the reference signal, the current source H-will
pulsate for the duration of the phase difference. However, during the reversed
sequence of the negative edges, the current source 7- will begin to pulsate.
If both signals are in phase, the charge pump output PD changes inte the high
impedance state (PLL in lock). An active low pass filter {internal amplifier, external
output transistor at 1, and RC combination) integrates the current pulses as
the tuning voltage for the VCO.

The software-controllable outputs P1, P2, P8 and P4 drive the external PNP
fransistors (internal current limiting) which operate as band selection switch.

In the TVSAT mode (pin TVSAT = 0 V), the message bit for P1 becomes the
15. divider bit providing divider ratios of N =256...32767.

3-wire bus interface (refer to description of functions)

DATA
CLOCK
ENABLE

244

Via the serial data input DATA the message is read into an 18-bit deep shitt
register with the positive edge of the CLOCK supplied by the processor when the
ENABLE input is also in High. To further ensure the prevention of interference
products, a format control discards all messages which exceed eigtheen clock
pulses during the Enable-High cycle.

Beginning with the MSB, the four band selection control bits for the port outputs
and the divider ratio are inserted in binary code. An 18-bit latch accepts the data
from the shift register with the negative edge of the Enable pulse.



SDA 3203

TEST1 During standard aoperation TEST1 = Low an eight-fold reference frequency
kHz 62.5 62.5 kHz is present at pin kHz 62.5 During test operation TEST 1 = High, a distic-
tion is made between test mode 1 (ENABLE == Low) and test mode 2 (ENABLE
= High).
DATA CLOCK kHz 62.5 Operating mode
Shiit data Shift clock 62.5 kHz Standard operation
Output progr. divider Qutput ref. divider 62.5 kHz Test mode 1
Input phase detector input phase detector 14128 (fixed) Test mode 2
var. frequency ref. frequency
Maximum ratings
min max

Supply voltage Vg —0.3 6 Vv
Test input TEST1 ' —0.3 Vs \")
ENABLE Va —0.3 B v
DATA Va -0.3 6 v

13 3 mA
CLOCK ¥y —0.3 6 Vv

I, 3 mA
Crystal Q1 Ve —0.3 Vs v
Crystal Q2 V7 —0.3 Vg v
Output active filter UD Va -0.3 Vg v
Output charge pump PD Vio —0.3 Vg v
Port output P1 Vi —0.3 16 v
Part output P2 Vi2 —-0.3 16 v
Port output P3 Vi ~—0.3 16 v
Port cutput P4 Via —-0.3 16 v
Signal input UHF/VYHF Vis —-0.3 3 v
Reference input REF Voo -0.3 3 A
Qutput 62.5 kHz v —0.3 Vg v
Jungtion temperature T 125 °C
Storage temperature range Tatg —40 125 °C
Thermal resistance (system-air) Ringa 60 K/w
Operating range
Supply voitage Vs 45 5.5 A"
Ambient temperature Ta 0 70 °C
Input frequency fi5 16 1300 MHz
Crystal frequency fo7 4 MHz
Divider factor N 256 32767
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Characteristics
Vs=5V;T,—25°C

Test

Test min yp max
conditions circuit
Current consumption I Vg =56V 1 20 50 70 mA
Crystal frequancy fs.7 Saries capacity 1 4 MHz
. 18 pF
Input sensitivity UHF/VHF
a5 f;s=80-100MHz | 2 —2414 I35 | dBm/Y)
as f,5 =100-1000 MHz| 2 —27H0 3/315 | dBm/*)
ays f15 =1300 MHz 2 -15/40 3/315 dBm/™)
Input do voltage Vis UHF/VHF and REF | 2 2 v
not connected
Band selection outputs P1...P4
(current sinks with
internal resistance
Ri=12%&)
Leakage current Lan Visn=13.5V 3 10 HA
Sink current T Vin=12V 3 0.7 1.0 15 mA
Phase detector output PD
Vs=5V
Pump current Iio lock in 5 +90 T150 | £220 pA
Cutput voltage Vio lockin 5 1.5 25 \
Leakage current I lockin 5 —0.2 0.2 pA
Active filter output V;,
Qutput current Iy Vo =08V | 5 500 pA
Test input TEST1
Input voltage Vin 5 3 Vs v
Vi 6 0.8 v
Input current In ViH=58V 6 50 A
Iy Vi =0V 6 —100 [T
Test outputs CLOCK, DATA
(open collector)
Qutput voltage VoL I =1mA 6 0.4 A
Vou 6 55 v
Leakage current Iy Von =5V 6 10 pA
Output 62.5 kHz
{current sink with open collector)
Output voltage Vg l 4 0.4 5.5 v
Qutput current I 4 100 200 pA

*} listed as mVq,g with 50 0
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Characteristics (cont'd.) Test Test min typ max
conditions circuit
Bus inputs CLOCK,
DATA, ENABLE
input voltage Vau 6 3 Vg v
Vo 6 0.8 v
Input current pem Vou =5V 6 50 pA
Ia Vo =0V 6 -100 RA
Data transfer
Set-up time tsuDAT DATA 6 2 ns
Hold time tuppar | DATA 6 2 ps
CLOCK
H-pulse width twan | CLOCK | 6 | 2 | i i ps
ENABLE
Set-up time tsoex | ENABLE 6 2 ’ ; 1 us
Haild time twoen | ENABLE 6 2 s
Pin description
Pin Symbol Function
1 TEST1 Testinput 1
2 ENABLE Enable input - shift register
3 DATA Data input - shift register
4 CLOCK Clock input — shift register
5 N.C.
6 Q1 Crystal
7 Q2 Crystal
8 N.C.
9 vy Auxiliary output for active filter
10 PD Phase detector output
11 P1 Port output
12 P2 Port output
13 P3 Port output
14 P4 Port cutput
15 UHF/VHF Signal input
16 GND Ground
17 REF Amplifier-reference input
18 Vs Supply voltage
19 TVSAT Switch-over TVSAT range
20 kHz 62.5 62.5 kHz output/test output
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|‘16 |1a

welGelp ¥o0|g

oo | vs
REF
" Divider |
UHF/ P=8
VHF -
+ e 1/128 fe=UP po|10
4-Bit Swaflow- 11-Bit Main 94 |
Counter Counter Phase vils
a1 Frequency
7,8125 kHz t fogr | COmParator
08C .
ZMHz [* Q=512 62,5 kHz
I-=DOWN
TV SAT|19
14-Bit Latch Divider Ratio
& Clock o
il Format P
Data Contral 18-Bit Shift Register l,ffﬁg;’,ﬁ““'
Operation
Test Mode 1
- — Test Mode 2
Enable
4-Bit Laich Band
Selector
P1 [P2 |P3 [Pk Test 1 62,5 Kz N |NC
1 1z [13 he 1 20 |s |5
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Measurement circuit 1

1 T
OB —S + _L Vs
R b pF [I]z,sm [I]z,smﬂgz. pF
] w to Reference
Divider

Crystal Oscillator

6 1

18 pF== 12544

4 MHzED

7 02

125 A

N VA

1,6 k2 1.6 kG
16
[+ GND
Measurement circuit 2
Calibration of signal generator
Qutput
Signal 6dB Mea_surement
Generator < Attenuation m Device
50 Link 500
Measurement of input sensitivity oV
s
1.5nF
15
Signal 6dB * 20 Frequency
Generator * Attenuation 17 SDA 3203 Counter
50 G Link
15nf |16
* no cable

GND Test mode 2
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Measurement circuit 3

30 kQ

" I 12k valid for P1..P4

Measurement circuit 4

30 k@

20 Iy 1509

62.5 kHz Output

Measurement circuit 5

10 1500
vmo—-—ﬁ—-]:}—__.. Charge Pump Qutputs PD, ¥,
12k

240
¥

kR
5 I, 1500
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SDA 3203

Measurement circuit 6a

I12C bus time diagram

i

30kQ| [5kR SRR [523}([1

VN

90% 7
Enable /
1 o
f ¥
Data
A \
fSUSTA
e f | -"HnmL
Clock
4
=y L_
tsuen Set-up time (Enable)
thoen Hold time (Enable)
| H pulse width (Clock)
tsupaT Set—up time (Data t'ransfel‘)
tHppAT Hold time (Data transfer)
Measurement circuit6h
[T]aokn 5 kit 5 kf2 \[523 ke
Tesk1 Clock

Ennbdle 150Q Data 1500 p
v, ¥

90uA ?%M

N
7

904 ?qom
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SDA 3203

Application circuit

Tuner
— fir
nf

frec _'HI'“’ fosc 11||
oy |
I1 nF

33V 39nF
il L MHz = ==18pF
I T

2k0 . .
F T 22k |1BORF 01 02 UHF/VHF REF
4o A
——GND
PLL
Yo SDA 3203

les—— ClOCK

15Y
[~+—— Data

[}

T

-

" [~+—— Enable
™~

~O

. & o
P1 P2 P3 P& |
2kQ k ?
2ZkR Loop Filter
& 4
[Il]zz kit P

Computation for loop filter

)

P =Prescaler

Loop bandwidth: wr =/ [, X Kveo N = Progr. divider
X Ic = Pump current

CixPxN
Attenuation: E=05xwpXxRxC, Kywo =Tuner siope
R, C, =Loop filter

Example for channel 47
P=8; N=11520; I,=100pA; Kyco=187 MHz/V, R=22kQ; C,=180nF
wg=336Hz; f,=54Hz; £=0.67

Standard dimensioning: C, = Cy5
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SDA 3203

Pulse diagram

12 3 4 5 6 7 8 &% W 1M 12 13 1 15 16 17 18

Clock

1 1 1 0 1 0 1 1 4 [ 1 1 1 1 [\ 1 0 ]
Data

P. P3 P2PUnm& i3 m2 n1 n10 n9 nB n? nb n5 nk n3 nZ ol n0
Enable | L
Divider ratio N=n13x8192 +n12 x 4096 +n11 x 2048 +n10 x 1024 +

+n2x512-+-n8x2564+n7 X128+ n6x 64 +n5x 32+
+n4x16+n3x8+n2x4+nix2+n0

Example: N=11508
Band selection P1..P4 =1 Current sinks are active

VCO (tuner) frequency 0o =8 XN x 7.8125 kHz
Exampile: fygo =719.25 MHz

TVSAT =N.C. hit 4 is P1
TVSAT=0V bitdisn 14
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Prescaler 1:64/1:256 for 1.2 GHz SDA 4212

Preliminary Data DIP 8

The SDA 4212 has been designed for application in television receivers operating according to
the frequency synthesis tuning principle. The component includes a preamplifier and an ECL
prescaler stage with symmetrical ECL push-pull outputs. It can be operated with a prescaier ratio
of 1:64 or 1:256.

The compoenent has been designed for a max. input frequency of 1.2 GHz.

Features:

* Pin programmable prescaler ratio of 1:64 or 1:256
* Symmetrical push-pull input

* Low harmonic wave

* Minimal current consumption of 23 mA

Circuit Description

The preamplifier of the component has been designed with symmetrical push-pull inputs. Buring
the asymmetrical drive of one of the inputs, the other input has to be decoupled to ground by a
a capacitor (approx. 1.5 nF) of low series inductance.

The prescaler stage of the component is comprised of several status controlled master slave
flipflops. Their prescaler ratio can be set with the switch-over input M as follows:

M to Vs =1:64
M to ground = 1:256

The symmetrical push-pull outputs of the prescaler include an internal resistor of 5002 each. The
de voltage level at the outputs is connected to the supply voltage Vs {output “High” = Vs). Typical
output deviation is 1.0 V.

The harmonic wave in the outputs are very low. The typical output modulation is 0.6 V.
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SDA 4212

Maximum Ratings
Maximum ratings cannot be exceeded without causing irreversible damage
to the integrated ciruit, ’

Pos. Maximum rating for Symbol | min max dim remarks
Tamp = 25°G
1 Supply voltage Vs -0.3 6 v
Input voltage Y 25 Von
{pin 2, pin 3)
3 Outpui voltage Va Vg \4
{pin 6, pin 7)
4 Output current -~ fq 10 méA,
{pin &, pin 7)
5  Input voltage Vi -03 Vs 1)
{pin 5)
6 Junction temperature Tj 125 °C
7  Storage temperature Tsig -55 125 °C
8  Thermal resistance:
9  system-air Rihsa 180 Kiw mini 8-package
10 system-air Rinsa 115 K DIP 8-package
11 Overload resislance Vimos —600 1000 A not required pins
(ESD protection single flcat; pin 4 always
discharge of 220 pF to ground
capacitor through a 1k
resistor to each pin)

Functional Range
Within the functional range, the integrated circuit operates as described; deviations from the
characteristic data are possible.

Pos. Functional range | Symbol | min | max ‘ dim | remarks
1 Supply voitage Vs 4.5 558 v
Input frequency f 70 1200 MHz
3 Ambient temperature Tamb 8] 80 °c
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SDA 4212

Characteristics

The listed characteristics are ensured over the operating range of the integrated circuit.
Typical characteristics specify mean values expected over the production spread. If nof stated
otherwise, typical characteristics will apply at tamp =25°C and the listed supply voftage.

Fos. Parameter Symbol Test conditions Test Min Typ Max Dim
circuit
Supply voltage Vg =12V
Amblent temperature Ty=25°C
1 Current consumption fg inputs decoupled 23.5 295 mA
cutputs enabled;
M enabled
2 Input level V| 70 MHz 1 - 26/11 31315 dBm/mv
{“input sensitivity") 80MHz 1 -2710 31315 dBm/mv
120 MHz 1 - 307 3315 dBm/my
250 MHz 1 - 32/5.5 31315 dBmimv
600 MHz 1 —27/110 3315 dBm/mv
1000 MHz 1 - 2710 3315 dBm/mvy
1100 MHz 1 —2218 3315 dBm/my
1200 MHz 1 - 15140 31315 dBm/mv
3 Output volt. deviation Vg CL<15pF; 1 0.4 0.6 Vop
<1000 MHz
4 DC voltage offset AV 3 100 myv
5 M-input current v M = ground 1 2 100 JA
“Low"
(prescaler ratio 1:256)
6 M-input current I M=Vg 1 0 50 uh
“High”
(prescaler ratio 1:64)
7 M-input voltage
“high” VidH 1 3.0 v
8 M-input voltage
“low” VL 1 0.2 v
9 Ampiitude of the 3rd A3 f=700-900 MHz; 1.4 -30 dB
harmanic at output M=Vg 24 - 35 dB
(referred to 1st
harmonic)
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SDA 4212

Block diagram

Vs
8
© VRer +
NE— soon[l]soon
. Lo
" — oh
JooU TN —a
1: 64
1:256
12 3
A
GND
Pin configuration
1 Not connected s
2 Input #
3 Input /2 -
4 Ground
5 Switch-over input M for prescaler ratio NC. ™~8| ]
6  Output Q2 w2 710
7 Qutput Q4
8 Supply voltage Vs p 113 eld
Ground E 4 8
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SDA 4212

Measurement Circuit 1

Calibraticn of signal generator

Signal
Generator
500

6dB

Measurement configuration for input sensitivity and output voltage deviation

\ Attenuatar /

no cable

Output

Measurement

Device
500

no cable
Sigral 8 dB
?gréarator Attenuator

ol [

I N
b i:

]

:

-

_1 Spectrum
I Analyser
1
|
i

Frequency
| Counter
1
vy
|
Oscilloscope

IS pF I C‘cau

Cioag T capacitance
of the measurement
devices =15 pF

(For output voltage
swing measurement}
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SDA 4212

Measurement Circuit 2

Calibration of signal generator

Signal B8dB Power
Generator attanuator measurament
50 Q device
500
ne cable

Measurement configuration for input sensitivity and output voltage deviation

_| Spectrum
I Analyser
]
no cable i
1 Frequency
T_— Counter
E
|

=

=
Q

/ 100 nF
Signal n

6dB Vin a
Attenuator

1 B200
Generator I—E 3—————
50 Q2 Vaz 8200

Oscilloscope

Cioad

Cioad + capacities of the
measurement devices = 56pF
{for measurement of the
output voltage deviation)

i
e

260



SDA 4212

Measurement Circuit 3

DG voltage offset measurement of outputs

y 4 AT {[f—d—o +w%
TT 17 7|"'°‘
2] i
| .

i]f‘.\ nF

Note: press key T until outputs turn over

Voltmeter
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6-Bit Analog/Digital Converter SDA 5200 N

DIC 16

The SDA 5200 N is an ultrafast A/D converter with 6 bit resolution and overflow output.
After cascading, it enables straightforward construction of 7 or 8 bit A/D converters, respeciti-
vely (refer to application circuit).

Apart from a guaranteed strobe frequency of 100 MHz and an excellent linearity, the
SDA 5200 N is outstanding for a broad analog bandwidth which - from the analog side -
enables application up to the imit of the Nyquist theorem.

The SDA 5200 N is pin-compatible to the ICs SDA 5010, SDA 6020, and SDA 5200 S
(differing output code in the overflow).

Features

@® Strobe frequency 100 MHz

® 6 bit resolution (1.6%)

® Overflow output (7th hit) at simultaneous blocking of the remaining outputs-— simple
cascading for 7 bit or 8 bit A/D converters

@ Broad analog bandwidth (140 MHz)

@® High slew rate of the input stages {typ. 0.5 V/ns)

@® Processing of analog signals up to the Nyquist limit

@ Linearity + 1/4 |L.SB

® No sample and hold required

@® Dynamic driving of reference inputs for analog addition and multiplication

@ Power dissipation 550 mWw

@® ECL compatible

@ Logic-compatible supply voltage +5 V; —5.2 V

The foliowing versions" are available upon request:

@ [C with a nonlinear conversion characteristic of a given characteristic curve
@ [C with any output code (e.g. gray code)

1) Conditions upon request.
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SDA 5200 N

Via
Block diagram ]
s
4 R R: Re3 Rou Ry 1];
- Wr 1 - ----1 3 — o+ Vin
|
{ 1 I [ 1 |
5 [ T |
V“'v b= =1 :
Comparater ;
Strobe o8] stages | : |
Register I i |
i ! !
i i 1
| i |
| ! !
| |
| '_f f
| |
| |
| . I
I 1st encoding (AND] ]
&
| {
| |
| !
| |
| [
] {
| Znd encoding {OR)] |
) !
I |
‘. g i
R & Internal
¥ supply SO +Vs

: 1 - Output stages |

i
1
e |
9 0 1M1 (12 13 % |15

O 0, DI D2 D3 D& 05 D6 Do
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SDA 5200 N

Transfer characteristic and truth table

I
Do Dé6|D5| D&jC3|D2] D1

+1/4 LSB

R

,_
=
x
x
x
=

Lol = = A

(s
Ity
(3

— — ¥
0 1 2 62 63 66

~Vin b ViR

Pin configuration
top view

0; Do D6 D5 D& D3I D2 DI

% 15 1% 13 1’ 1 10

9

A rrirm

3 6 7 8

Oy +Vig Via - Vig Vi Strobe +¥,  -Vg

Pin Symbol Function
1 Os, Digital ground 1
2 +Vig Positive reference voltage (+2 V)
3 Via Analog signal input (max. +2V; —3V)
4 — Vi Negative reference voltage (—3 V)
5 Viny Hysteresis control (3 Vto +2.5V)
6 Sirobe Strobe Input (ECL)
7 + Vg Positive supply voltage (+5 V)
8 — Vg Negative supply voltage (—5.2 V)
Gto 14 Dito D6 Data outputs, bits 1 to 6 {ECL)

15 Do Overfiow output

16 05, Digital ground 2
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SDA 5200 N

Maximum ratings Lower Upper
limit B limit A

Supply voltage +Vg —0.3 6.0 v
Supply voltage —Vs —6.0 0.3 )
Input voltages Via +Vip —Vir —3.5 25 \
Strobe Visirone —Vg o] \4
Hysleresis control Ving 0 3.0 v
Voltage difference 051 —Os2 —0.5 0.5 v
Ambient temperature Ta 0 70 °c
Junction temperature E 125 °C
Storage temperature Tstg —55 125 “C
Thermal resistance Rinsa 85 K/W
System-air
Characteristics i Lower ' } Upper

limit B ¥ limit A
Power supply s
Pos. supply voltage +Vg 4.5 5.0 5.5 \
Neg. supply voltage —Vs N —5.2 —4.7 v
Current consumption
at +VS =450 V, V]A = "-Vm Is+ 50 80 mA
at —'VS =—52 V, V]A s —VIFI IS— 55 80 mA
Analog section
Signal input
Max. input voltage V) Amax ~Viamin +V) Rmax v
Vigmax = (+FYiamax) = —Viamin) | v
V4 for & bit resoclution 0.3 v
Vi a for 1/2 LSB linearity 1.2 0.6 v
V;a for 1/4 LSB linearity 2.4 1.2 \
Input current
atVia=+Vq LA 150 500 uA
at Via < —Vig I[A —500 500 nA
Input capacitance
at V|A<—V[n Cia 25 pF
Reference inputs
Pos. reference voltage +Vir —2.5 v
Neg. reference voltage —Vir —3.0 1.5 v
Relerence resistance Rret 96 128 195 Q
Digital section
Strobe input
H input voltage Viu -1.1 —0.9 —0.6 v
L input voltage Vio —2.0 -1.7 —1.6 v
H input current Iy 6 50 pA
L-input current I 6 50 BA
Data outputs (100 Q to —2 V}
H output voltage Vau —1.1 ‘ -0.9 —-0.7 v
L output voltage Vol —2.0 =17 -15 \
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SDA 5200 N

Characteristics (cont'd)

Dynamic parameters

Aperture time
Aperture jitter

Strobe

Signal transition time
Signal transition time

Strobe fraguency
Max. slew rate
bandwidth (—3 dB)

Pulse diagram of strobe input

and data outpuls

Strobe input

Signal input

/

fstru:n: -

Strobe
made

f

Hold
mede

Lower Upper
limit B typ limit A
Iy 2 ns
25 pS
fsirobe 5 ns
ty Hola 12 17 ns
tyset 12 17 ns
fstrobe 100 MHz
0.5 vins
B 140 MHz

Input current versus input voltage
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SDA 5200 N

Measurement circuit
Analog ground Digital ground
Elm'ch
—D o
P
TopH ——1C =,
Sda D E Qo
— ¥
Analog [ "“‘ln
input Via 06 0 as
\_ﬁ:l) - 5
Rl 100nF £®
o_rwﬁ# - Vi ns D= as
. ¥
L Dk 0 ax » To memory
¥ h E£ ond computer
T
Strobe i I Strobe D3 o 03
)“—I T + ¥ Dz D & Q2
100ne, . | £
L1 DY L= a1
506 [i] [g Q lﬁ g] [1] [l]hmon —
-2y
WOOnFT %IDDNF

Ground plane Yiaten

Application circuit
7 bit A/D converter with SDA 5200 S and SDA 5200 N

+Vie
Dop——————————0Dg
SDA
52008
(i)
B VIR
%'Vn:r
e
Do 1 o7
- Do, —e D6
SDA gi
SZ00N L1 D3
— : D2
Dif— — o 01

AIN Strabe -Vjp
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6-Bit Analog/Digital Converter SDA 52008

DIC 16

The SDA 5200 S is an ultrafast 6 bit A/D converter with overflow cutput. it has been designed
as terminating device for a 7 bit or 8 bit A/D converter comprising several cascaded ICs

(refer to application circuit), or exclusively for 6 bit operafion.

Apart from a guaranteed strobe frequency of 100 MHz and an excellent linearity, the SDA
5200 S is outstanding for a broad analog bandwidth which - from the analog side - enables

application up to the limit of the Nyquist thecrem.

The SDA 5200 Sis pin-compatible to the ICs SDA 5010, SDA 6020, and SDA 5200 N (differing

output code in the overflow).

Features

@ Strobe frequency 100 MHz

@ 6 bit resolution (1.6%)

@ Overflow output (7th bit)

@ Broad analog handwidth (140 MHz)

@ High slew rate of the input stages (typ. 0.5 V/ns)

@ Processing of analog signals up to the Nyquist limit
@ Linearity £ 1/4 LSB

@® No sample and hold reguired

@® Dynamic driving of reference inputs for analog addition and multiplication
@ Power dissipation 550 mw

® ECL compatible

® Logic-compatiblie supply voltage +5 V: —5.2 V

The following versions'! are available upon request:

® IC with a nonlinear conversion characteristic of a given characteristic curve
@ IC with any output code {e.g. gray code)

1} Conditions upon request.
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SDA 52008

Via
Block diagram ]
P e e e o o e e et e e o
P N N P ke s
= mY— T  +— Y a7 T T . 1
" =T I i S |
| 11 1 ] !
I ] ] I
v 5 I
Thy =] = [
!
Comparator i
Strobe ot stages I
Register i i I
i
] i I
|
: !
1 !
i f — :
I I
I !
t 1st encoding { AND} :
! ‘ ¢ & t
I 1
t I
[ !
b b
| |
I 2nd encoding (OR) |
I I
| t
1 1
1 Internat t
s i \ !
supply
: Output stages :
[ |
- .
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SDA 5200 S

Transfer characteristic and truth table

NN +11% LSB

Do DE!DS‘DMDB;DZ;N 4H__

Vl A

[ 0 1 2 62 63 6

- Vir s *Vir

Pin configuration
top view

0, De D6 D5 Ch D3 Dz DO

I CI TS I PR | R L
T yrrie

| s 1 (1 A 4 S
1 2 3 4 5 § 7 8
Ogy *+Vig Wiy ~Vig Wi, Strobe «Vg -Vg

Pin Symbol Function
1 054 Digital ground 1
2 +Vin Positive reference voltage (+2 V)
3 Via Analog signal input (max. +2 V; -3 V)
4 — Vi Negative reference voltage (—3 V)
5 Viny Hysteresis contro! (9 Vio +2.5V)
6 Strobe Strobe input (ECL)
7 + Vs Positive supply voltage (+5 V)
8 —Vs Negative supply voltage (—5.2 V)
9to 14 DitoD§ Pata outputs, bits 1 to 6 (ECL)

15 Do Overflow output

16 Og» Digitai ground 2
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SDA 5200 &

Maximum ratings

Supply voltage
Supply voltage

Input voltages
Strobe

Hysteresis control
Voltage difference
Ambient temperature
Junction temperature
Storage temperature

Thermal resistance
System-air

Mhavantaviadies
NEIEE AP E AT

Power supply

Pos. supply voltage

Neg. supply voltage
Current consumption
at+Vs=+5.0V, Vj4 £ —Vir
at—Vg=—52V, Vis & —Vn

Analog section
Signal input

Max. input voltage

ViRmax = (V1 rmax) — (—V1Rmin) |
vy for 6 bit resolution

V4 for 1/2 LSB linearity

V4 for 1/4 LSB linearity

Input current

at V| a=+ V[ A

at Vi, < —V] R

Input capacitance

at Vi, < —V¥R

Reference inputs

Pos. reference voltage
Neg. reference voltage
Reference resistance

Digital section
Strobe input

Hinput voltage
L input voltage
H input current
L-input current

Data outputs (100 Qto —2 V)

H output voltage
L output voltage

272

Lower Upper
limit B limit A
+Vs -0.3 6.0 v
—-Vs —6.0 0.3 v
Via +¥ip —Via —3.5 2.5 v
Verrobe —Vy o v
Viby 0 3.0 v
Ogy —0sz —0.5 0.5 v
Ta 0 70 °C
7 125 °C
Tetg —55 125 °C
Rinsa 85 KW
l. ] 1
Lower Upper
| iimit B ' typ | limit A
+Vg 4.5 5.0 5.5 \
—Vs —5.7 —5.2 —4.7 v
Is: 50 80 mA
Is_ 55 80 mA
V1 amax —Viamin +ViAmax v
5 v
0.3 v
1.2 0.6 v
24 1.2 v
La 150 500 pA
I] A ~500 500 nA
Cia 25 pF
+Vin —2.5 v
-Vin -3.0 1.5 Vv
Rret 96 128 185 Q
V]H —1.1 —09 —0.6 \
Viy —-2.0 -1.7 —1.6 v
h & 50 pA
L 6 50 pA
Vau —11 l —0.9 | —0.7 v
VaL —2.0 -1.7 —1.5 A



SDA 5200 S

Characteristics (cont'd)

Dynamic parameters

Aperture time
Aperture jitter
Strobe

Signal transition time
Signal transition time
Strobe frequency
Max. slew rate
Bandwidth (—3 dB)

Pulse diagram of strobe input
and data outputs ’

Signa! input

"

T —

strobe

Steobe input \ Strabe Hold
made mode

Data autput [

Lower Upper
limit B typ limit A
ty 2 ns
25 ps
Lsicobe 5 ns
td Hold 12 17 ns
tg set 12 17 ns
fslrobe 100 MHz
0.5 V/ns
B 140 MHz

Input current versus input voltage
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SDA 5200 S

Measurement circuit
Anaolog ground Digitel ground

Strobe

W% 100nf]

8

Strobe
Vs

-V

Elnkh

o o
MC 1653

o Mo
MC 1651

L

n3

o o
MC 165

I

0z

o1

=~
MC 1651

509

100nF W0onF
T T

Ground plane

Application circuit

T=100Q

-2v

7 bit A/D converter with SDA 5200 S and SDA 5200 N

+Vip
Dop—————————o 0o
r SDA
52008
e
IR !
Vi
b%"’m
[+ Vi
Oc <07
s
SOA T
5200N 03
———1 D2
m D3

Ay Strobe -V
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6 Bit Analog Digital Converter SDA 6020

DIC 16

The SDA 6020 is an ultrafast A/D converter with 6 bit resolution. In addition to a
scanning frequency of typically 50 MHz and excellent linearity, the SDA 6020 has the
following outstanding features:

® 6-bit resolution (1.6%), simple expansion to 8 bits

® +1/4 LSB linearity

@ No sample and hold required

@ Dynamic driving of reference inputs for analog addition and multiplication
® ECL compatible (ECL - TTL matching possible, e.g. with SH 100.255)

@ Low power dissipation 450 mw

® Logic compatible supply voltage +5 V; -5.2 V

Maximum ratings Lower Upper Unit
limit B lirnit A
Supply voltage +Vg -0.3 6.0 Y
Supply voltage -Vg -6.0 0.3 A
Input voltages Via, +Vir, —Wn -3.0 3.0 v
Strobe VStrnbe —VS 0 vV
Hysteresis control VIH 0 3.0 vV
Voltage difference Oa-0p ~-0.5 0.5 A
Operating temperature Tamb 0 70 °C
Storage temperature Ts -55 125 °C
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SDA 6020

Pin configuration

05z
16

Op D6 D5 D& D3I DZ M
W 1% 13 12 1 109

topview A i rrrrararr—
D)
| BNy NN g NN gy S By N [ N R S S |
1 2 3 L& 5 6 7 ]
Ogy +Vig Vi, -Vip  WnyStrobe +Vs -Ve
Pin Symbol Function
1 0g4 Digital ground
2 +Vir rosiiive reference voitage (<+25 V)
3 Via Analog signal input {(max. £ 2.5 V)
4 —Vir Negative reference voltage (> —2.5 V)
5 Viny Hysteresis control (0 Vto +2.5 V)
6 Strobe Strobe input (ECL)
7 +Vs Positive supply voltage (+5V)
8 —Vg Negative supply voltage {(—5.2 V)
9to 14 Dito D6 Data outputs, bits 1 to 6 (ECL)
15 Do CQverflow
16 Og» Digital ground of output stages
Block diagram
ip
e e e =
i
Jverflow
R I
! 63 —
_____________ Do
62 " D6
_____________ Memary § —1——o 05
¥, o -+~ Comparator stages and W ! D&
encoder stages ?._
————————————— 5 13}
(=)
_____________ l—t—o D2
2 D1

pomm——
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SDA 6020

Characteristics Lower Upper

limit B typ limit A
Power supply
Positive supply voltage +Vg 4.5 5.0 5.5 '
Negative supply voltage —Vs —5.7 —5.2 —4.7 v
Current consumption
at +Vg=+50V; V|, £ —Vp I 30 60 mA
at-Vg=—52V; Vi, -V Is 55 80 mA

Analog section
T,=25°C; +V; =5V, —V; =52V

Signal input

Maximum input voltage Vi amax —Via min FVI R max v
Vigmae=l (+ViRmex) — (= Virmin} | v
V, 4 for 8-bit resclution Via 0.3 v
Vi 4 for 1/2 LSB linearity Via 1.2 0.6 A
Vi for 1/4 LSB linearity Via 2.4 1.2 v
Input current

at V|, =+Vrin sample mode Iia 200 800 BA
at ¥4 < —V|g in sample mode Lia —-10 10 HA
~¥ g < V|4 < +V|gin hold mode Iia —10 10 A
Input capacitance

at Vi, < —Vin Cia 35 pF
Reference inputs

Pasitive reference vollage +Vig -2 25 v
MNegative reference voltage —Vig —25 2 \
Reference resistance 64 R 98 128 258 2
Digital section

Strobe input

H input voltage Vin —-1.1 ~0.9 —0.6 \
L input voltage ViL —2.0 -1.7 -1.5 v
H input current I 5 30 100 HA
L input current I 5 30 100 pA
Data outputs (100 Q toa —2 V)

H output voltage Von —-1.1 { —0.9 —0.6 v
L output voltage VaL —2.0 —-1.7 —1.5 \Y
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SDA 6020

Pulse diagram of strobe inputs input current versus input voltage
and data output
I
Signal input |
max _i_
Iy
1

Strobe input

Dato output
Free
ryn

min

" undefined output leveis

Test circuit Digitel ground

L0 #09
»—E1 " T}
- - u |
060
S 16
100pF |04 Oe
10 uH .
S N S Y D - + o Overflow
Co |
1
Anulog o . Via Ds o
W0 pH 100nF "
o_—NYY'\L -V DS 2]
Iy
o Vi D, @
)
< C Strohe 0, ‘ -0
I
© s a, 4‘ v o
|
100nF
fn B ] E i n

' -

100 nF

Al o
o— T -¥, 0, F+ ] —o LSB
500 [j [ﬂ @ q @moon

© -2V
T %‘IOOnF

Groundplane
“Lines effected as Microstrip
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SDA 6020

Circuit example for expansion to 7 bit

‘VF!
Vi
R S —o0,
Via D ——
Do b— - - R
gBit |
aro O
Dy
Strobe D,
Ve D
*¥in
Oy o[
Via ‘ a (g
6 Bit D, D
AlD oD,
0y <[y
b ——Stcobe D4 ~-——— —————o D,
“Yin D, —o D,
_
Y, Strobe Va
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SDA 6020

Circuit example for expansion to 8 bit

1
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8-Bit/7-ns Digital/Analog Converter SDA 8005

DIC 16

The SDA 8005 is a high-speed D/A converter with splendid dynamic qualities and offers
the following features:

Settling fime typ. 7 ns

Extremely small glitch area

Digital input register

Data inputs 10 K and 100 K ECL-compatible
Single power supply —5.2 V

Deglitch contreol input

Functional description
The SDA 8005 is a high-speed 8-bit D/A converter with ECL-compatible data and strobe
inputs.

The data word is received in the input buffer with the Low active strobe. An external
reference voltage scurce with a reference resistor is needed. At a reference current of
2.5 mA the full-scale output current amounts to 40 mA.

The output glitches can be minimized by adjusting the deglitch input voltage between
—2.3Vand —2.9 V. The deglitch input can also be left unwired.
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SDA 8005

Pin eenfiguration

(top view)

[
GND 1] 16 DO(LSB)
oot 2[ 15 01
Degl 3] ] 14 02

Str t.[ 13 o3

o SD 2 04

-1 s [ s
c 7 10 06
Vee 8 ]9 o7tMsB)

Pin description

Pin Symbol Function
1 GND Ground
2 Lo Reference current input
K] Degl Deglitch input
4 Sir Strobe
58 +IL-I Complementary current outputs
+1I: zero current if DO to D7 are High
7 C Stabilization
8 Ve Supply voltage —5.2 V
16109 DOto D7 Data input 0 {LSB) to 7 (MSB)

282



SDA 8005

Block diagram

of -
1
070—u=] -
@ i,
DEO—m= 5 2 -
@ 2 @
T Y— - N— g
I o I 2
(50— "g E 32 ‘2
= F] ]
A 4oLk 3 b b s L
&)
I e T —
1,
D0o—an=]
Strobe Deglitch
Rext Ter
VREF ext 4
Vee
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SDA 8005

Maximum ratings

Supply voltage

Input voltage

Strobe input voitage
Degiitch input voltage
Output voltages, +1, —1
Junction temperature
Ambient temperature
Storage temperature

Thermal resistance

Characteristics
Analog outputs

Static performance

Ratio of full-scale output current
to reference current

Absolute unadjusted error
Integral nonlinearity

Differential nonlinearity

Full-scale temperature coefficient

—25°Cto +25°C

+25°C to +85°C
Zero-code cutput current
Full-scale output current
Qutput voltage range
Supply voltage sensitivily

Dynamic performance’

QOutput rise time

Qutput settling time

Adjusted worst case glitch area
Digital crosstalk attenwuation
Data

Strobe

For comments see page 288.
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Lower Upper
limit B limit A
Ve -8.0 0.3 \
Voo. .07 —-3.0 0 v
Vi —4.0 0 v
Voog! —5.2 0 v
Vai+ Vai- —1.9 5 v
T 125 °C
T —25 85 °C
Tag —55 125 °C
Rinaa 85 KW
Lower vp Upper
limit B limit A
Tops/ et 16
ERR w1 +12 %
fNL 0.40" | 0.55% LSB
O NL 0.8" 12 LSB
TC 80 120 ppm/°C
TC 50 80 ppm/°C
Iag 6" 303 pA
IQ FS 402 mA
Vg -14 +5 v
Svs 0.03" | 0.042 % /%
g 1.3 ns
taq 7 ns
80 pVs
pata 154 pvs
Hsirobe 304 pvs




SDA 8005

Characiteristics
Digital inputs
DC characteristics

H input voltage
L input voltage
Input capacitance D7
jol3
DOto D5
Sirobe
Hinput current D7
D6
DO to DS
Strebe
Input coding

Switching characteristics

Setup time
Hold time
Strobe time
(see Fig. 1)

Deglitch input

Deglitch input current

at Vpeg =23V

at VDeg! =29V

Deglitch voltage range

Deglitch voltage (not connected)

Power supply"

Supply voltage
Supply current
Power consumption

For comments see page 286.

Lower typ Upper
limit 8 limit A
Vi —1.105 —0.810 \'
Vi —1.850 —1.505 v
Cipy 1.2 pF
Cios 0.8 pF
Cipo. .5 0.5 pF
CIStr 1.5 pF
Tnoy 25 pA
Dnos 12 HA
Iiipo...05 6 HA
Dyste 175 pA
binary

teetup 0.5 ns
tHu\d 2.5 ns
tsir 2 ns
Lieg 200 nA
[[Degl —150 A
—Voegl +2.9 +2.3 \
VDQI 0.5x% VEE v
Vee —5.46 —4.94 v
Fee 98 105 mA
Py 495 mwW
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SDA 8005

Comments
'} Measured at:

2} Guaranteed at:

%) Measured at

‘)

286

25°C

Veg=—5.2V

Full-scale output current I, =20 mA

Qutput load =50 Q

—25°Cto +85°C

—5.46Vto—4.94V

Full-scale output current [, =1 mA to 40 mA

100°C

Full-scale output current I, = 20 mA
Voo =—2.3V

Veg=—52V

Vi, =—0.95V

V,=—1.8V

input signal rise time {, =3 ns

Switching all inputs at the same time in the same direction (worst
case). .

The crosstalk attenuation can be reduced by using other input signals.



SDA 8005

Pulse diagram of the inputs

W

W oor

Figure 1

At

Fste

\_/_—Strube

Hiotg— fSeIup min = 0,305
fstrmin = 208

Ho10 min
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SDA 8005

Terminology

Absolute unadjusted error

The full-scale output current with the same reference voltage and reference resistance is
different for different chips. The variation results from the deviation of technology param-
eters. The specification is the maximum deviation from an average value.

Integral nenlinearity

The integral nonlinearity is the maximum deviation of the output of a linear regression
from the output values of all possible input codes.

Differential nonlinearity

Differential nonlinearity is the difference between the actual and the ideal deviation between
any two adjacent input codes, this being 1 LSB. A specified differential nonlinearity of
+1 LSB max. over the entire operating temperature range ensures monotonicity.

Supply voitage sensitivity

The supply voltage sensitivity is the dependence of the analog output current on the
supply voltage V- with all other parameters or conditions constant. It is specified in %
per %.

Qutput rise time

The output rise time is the time between the 10% value and the 90% value of V; max. at
the leading edge.

Output settling time

The output settling time is the time from the 50% point of the trailing strobe edge to the
last entry of the analog output signal into an admissible error window of +1/2 LSB.

The specified value is measured by using a comparator to detect the entry time point
(see fig. 2).

Adjusted worst case glitch area

Glitches which arise from input code switching can be minimized by varying the deglitch
input voltage.

The specified value can be measured under the following conditions:

@ Input code change from 01111111 to 10000000 and vice versa
® Input data are received with strobe
@ Deglitch input voltage Is optimized for switching in both directions
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SDA 8005

Figure 2 shows the test circuit and the timing diagram for the determination of the output

seftling time.
Uttrafast ECL
509 comparator
Data input of N . Oscilloscope
SDA 8005
0o-07
-1 —
-2V
Variable
comparisan voltoge
Im nF
{1 LSB
= +f
1
{1 LSB } #, comparater
pam s delay fime
f RS Y N comparator circuit 1
F' output
1 comparator circuit 2
i l output
{ ﬂ comparator circuit 3
autput
e 1y
—=i Settling -
time

Figure 2
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SDA 8005

Application instructions
— Board with at{east one ground area in its entirety.

— Ground pin shouid be connected very close to the large ground area by using contact
studs or by direct soldering.

— Voltage supply must be blocked directly at the Vo pin by using a 100-nF ceramic
capacitor {preferably small chip capacitors),

- The analog cutputs should be loaded with 50 Q as near as possible to the package.

— Each of the DC voltages (W, DEGL, V,.,) has to be checked for its suitability as regards
ripple and noise,

— If a D/A output is connected to the 50-Q) input of a scope, an attenuator should be
arranged on the D/A converter side of the connecting line to prevent the reflection from
the oscilloscope from seeing the practically open line termination (output impedance of
D/A converter approx. 20 k€); the ground connection between the board and the
instrument shouid have a very low impedance.

— To minimize the crosstalk of used strobe to the ouiput you can place a voltage divider
at the strobe input to form an RC filter in combination with the input capacitance (see
figure).

1.5k
Strobe
63k5

-2V
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SDA 8005

Figure 3 shows an application where the output signal is transmitted over a 50-£2 line to
a receiver with a2 50-Q input, possibly a high-speed oscilloscope.
I may be adjusted by varying V,; between 0 V and 2.5 V, reference resistor R,.; being

1 kQ.
Alternatively R, can be changed with V,,, constant.

Dafa bus
~

\

Tl hohl]

D0 0t 0z D3 D& DS D& D7

1 SDA 8005

GND 1.+ Degl Sir +f -7 [ Vee

1 Z 3 4 5 6 7 8
L | (s
Lt
100 nF 1k8 500 I—«-—”—'
I 10nF [ 1008F
av| @ 5.2V
er=0-+2.3V 500 line
®
-2.3V-=29V 500
| S ) =
-5.2v
50§ strobe line o Receiver
Figure 3
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SDA 8005

Here the strobe input is connected to a voltage divider, which forms an RC filter together
with the input capacitance, and in this way reduces the digital crosstalk from strobe to
output. The 100-Q output line from +I is terminated at both ends.

The high maximum, full-scale output current in this case also allows an acceptable vollage
range.

Data bus
ot

\

el bbb bk

pp 0t D2 063 D& D5 De D7

/

1 SDA 8005

GNG L, Deal Str oI -1 Vg

f 2 f & 5 [ 7 [
;
¢ Cn
© 100} il | I
50 Q I LI
10nF 1100nF
52V
100Q line
C) 1060
i g - | ll
506 strabe line Receiver

Figure 4
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8-Bit Analog/Digital Converter SDA 8010

DIC 24

The SDA 8010 is an ultrafast A/D converter according to the parallel principle, with resolu-
tion of 8 bits and a guarantzed strobe frequency of 100 MHz. This device, comprising 11,000
components, is produced in state-of-the-art bipolar technology and features wide analog
kandwidth, low input capacitance and an input voitage range balanced to ground.

Features

Strobe frequency 100 MHz

8-bit resolution

Excellent large-signal bandwidth

High slew rate of input stages

Balanced input voltage range

Compatible with ECL 100 K

Low power dissipation, approx. 1.4 W
Logic-compatible supply voltage —4.5V,+5V
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SDA 8010

Pin configuration (top view)

|
Ve 1[] J2e anDt
Mo 2] N2z 07
e 3] J22 oe
str1 4] 121 s
N 20 ou
Vers 6] 119 o3
AR 7] []18 02
AN 8[] 117 o
Vet 901 J16 00
Vit 0[] )15 GND
Vet s 11[ :]1" Vee.o
strz 12] B Vo
Pin description
Pin Symbol Function
1 Vee Neg. supply voltage, analog section
2 GND Ground
3 Ve Pos. supply voltage, analog section
4 Str 1 Strobe signal 1
5 +Ve Pos. reference voltage
6 FViet s Pos. reference voltage sense
7 AIN Analog input
8 AIN Analog input
9 Viet m Center tap of volgage divider
10 —Viat Neg. reference voltage
11 ~Vier s Neg. reference voltage sense
12 Str 2 Strobe signail 2
13 Vee o Neg. supply voltage, digitai section
14 Vee.o Pos. supply voltage, digital section
15 GND Ground
1610 23 D0 to D7 Digital output signals
24 GND 1 Ground connection for output emitter follower
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SDA 8010

Functional description

The SDA 8010 is an ultrafast A/D converter according to the parallel principle and consisls
of a field of 255 comparators, three encoding stages and the output drivers (see block
diagram).

The analog signal is routed via input A IN in paraflel to all comparators and compared with
255 reference voltages spread linearly over the input voltage range, The result of this
comparison, delivered in the so-called thermometer code, is converted into binary represen-
tation by three encoding stages and is available as a digital signal with ECL level at outputs
DO to DY.

The reference voltages are generated internally by means of a resistance divider. The
potentials at its end points are set via the reference voltage inputs +V,; and —V, and
determine the input voltage range, which is resolved with a resoiution of 8 bits. Additional
potential terminals, +V,y ense @8N0 V.o cense, that enable precise adjustment of the input
voltage, independently of transfer resistances, according to the principle of a Kelvin con-
nection are provided at the reference voltage inputs. The assignment of the input signal,
referred to 1 LSB = |4Vl 4+ |-V, /258, to the digital output code is shown in the signal
table. As no overflow function is provided, the output signal will remain at a value of 255
after the input voltage range is exceeded.

The individual comparators consist of a differential amplifier as the input and a register
stage operating in master/slave operation which are activated alternately by strobe signals
Str1 and Str2. The sequence of the conversion process is described with reference to
the pulse diagram.

During the L phase of signal Str1, the analog signal is compared with the reference volt-
ages. With the rising edge of Str1 the result of the comparison is passed into the first
register stage and held there until the falling edge of the strobe. Toward the end of this
hold period t,,, the signal is accepted into the second flipflop with the L phase of the
second sirobe 8tr2 and stored with the rising edge. After a delay period t, this data appears
at the output.

The validity range t,  of the output data depends on the duty cycle set at Str2. In general,
data will also appear outside this interval ¢, . The second comparator latch is transparent
in this phase, however, so transients of the first stage could reach the output for especially
critical settings.

What is essential for the analog features is that the input differential amplifier of the
comparators be currentless at no time during the strobe process so that, on the one hand,
coupling of the strobe on to the input is prevented and, on the other hand, excellent large-
signal bandwidths are achieved. The low input capacitance of 30 pF and the symmetrical
input voltage range in many cases permit operation of the converter in 50-{ systems.
The dual design of the analog input A IN assures a low inductance lead and thus also
contributes to achieving a flat frequency response up to 50 MHz.
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SDA 8010

Connection V,,, , serves for RF decoupling the reference voltage divider. The use of two
supply systems V¢, Vee and Voo p, Vee o and an additional ground lead GND 1 for the output
stages reduces the mutual influence of analog and digitai signals to a minimum. Additionally,
the separate return of the analog signal ground lead, the so-called analog ground, is
recommended (see test circuit).
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SDA 8010

Pulse diagram

Sampling point

Vs

Str1 / \

' F=—f =1 i
Hold ,Str2 Setup, Str2
PR L [ae-ilie FECALE,

Str2 /

L
¥

00.07
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SDA 8010

Transfer characteristic and truth table

D7 |De|05]104|03]D2 (D1 |00

-

e Wy S
[ 253 254 255 256 V1/LSB

"VREF, Q +Vaer

Typical dependency of {, g and t, o on junction temperature T,

ns

12 I’
f 10 —
8 fd a ...'--"""/
1]
L] 1
4
2
0 -

0 0 Lo 60 80 100 120°C

—T
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SDA 8010

Maximum ratings

Pos. supply voltages
Neg. supply voltages
Analog input voltages"

Digital input voltages
Junction temperature

Thermal resistance
Junction-air
{without dissipator)

Characteristics

475 < Vg =Voep <525V
~4 75V <V =V, <—4.25V
T=20t0125°C

Current consumption

Pos. supply current
Neg. supply current

Reference inputs

Pos. reference voltage
Neg. reference voltage
Reference resistance

Signal input

Voltage range
Input current?
Input capacitance

For comments see page 302.
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Lower Upper
limit B limit A
Voo Veo,o -0.3 6.0 v
Ve, Vee o —6.0 0.3 v
FViy, — Vot —25 1.5 v
Yain
Voirn Vara -3.5 Y v
T 125 °c
Riha 50 K/w
Lower typ Upper
fimit B limit A
Ioc+ Inc 180 200 mA
Iee+Ie o 90 100 mA
+ Voot —1 1 v
—Vrat -2 ¢ v
256 R 130 Q
'4 -2 1 v
I 400 600 pA




SDA 8010

Characteristics

Strobe inputs

H input voltage

L input voltage

Max. strobe frequency
Strobe time 19

Strobe time 2%

Setup time

Strohe 2%

Hold time

Strobe 23

Aperture delay®

Data outputs

H cutput vcltage

L output voltage
Signal transiticn time®
Time of valid

output data™

Conversion characteristics

Static nonlinearity®

Integral nenlinearity
Difterential nonlinearity

Dynamic performance®
Large signal bandwidth'®

Signal-ta-noise ratio!"
fan =30 MHz
45 MHz

Total harmonic distortion'?

fan =30 MHz

For comments see pages 302, 303.

Lower typ Upper
limit B limit A

Vi —1.165 v
Vi —1475 |V
fSlr. max t00 MHz
tstr1 3.5 5 6.5 ns
tse 4.0 3.5 45 ns
rSeluJ:). Sir2 0 -1.5 -2.5 ns
tHolg, 5tr 2 1 3 ns
ta,ap 3 ns
Van —1.025 v
Var —1.620 Y
ta.q 7 10.5 ns
ty.q 4 ns

I NL 0.5 LSB
D NL 0.5 LSB
f308 80 MHz
SNR 40 dB
SNR 33 dB
THD 2 —35 dB
THD 3 —38 dB
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SDA 8010

Comments

) +V,,;always have to be more positive than —V,_;.

2) The input current is linearly dependent on the input voltage. The stated value repre-
sents the input current at V, s =+V,,

%} The timing of the two externally appiied controlling signals Str1 and Str2 are defined
by
tsir — L-period of Str 1
tsira —L-period of Str 2
tsewn, sz — time interval from rising edge of Str 2 to falling edge of Str 1
thoa srz  — time interval from rising edge of Str 1 {o falling edge of Str 2

) This value applies to 7, = 125°C, at room temperature the minimum of strobe width
a2 18 3 NS,

5) Delay of the sampling moment (laiching of first comparator stage) with respect to the
positive transition of signal Str 1, it is caused by the internal strobe ampilifiers.

§) Delay from the rising edge of Sir 2 to the begin of validity of the associated output datd.

) Time interval, during that the conversion of a 30 MHz/2 V,, signal at 100 MHz sam-
pling rate yields an SNR of greater than 40 dB.

8) Deviation of the actual transfer characteristic (output code as a function of input
voltage) from that of an ideal ADC. It is expressed in terms of the measured transition
voltages V, {input voltage, at which the output code transition {i — 1) — i occurs):

Integral nontinearity / Ni. — maximum deviation of the mean input voltage asso-
ciated with any output code from the ideal value (in LSB), so

=+ W
ATy e

{ NL =max
( V== Vi)

Differential nonlinearity D NL — maximum deviation of the input voltage range
associated with any output code from the ideal value (in LSB), so

256

7R aryzrell
+ vref - (_ vre')

D NL =max (Vi - W)

Given values of INL and DNL are related to a reference voltage range (+V,, — (—V.))
of1.8 V.
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SDA 8010

9) All parameters are measured at fg, =100 MHz

19 That frequency of a sinusgidal input signal of (peak-to-peak) 2 V, at which the amplitude
of the signal derived from digital output data has decreased by 3 dB compared to the
low-frequency value. The measurement is carried out at a sampling rate of 100 MHz
in a 50 Q system. As this impedance together with the input capacitance forms the
main limitation, bandwidth could be further increased by driving the input from a low-
impedance source.

Energy ratic (in dB) of the fundamental to the sum of ail other spectral components
(except second and third harmonics) in the spectrum of the quantized representation
resulting from the conversion of a peak-to-peak 2 V input sine wave at 100 MHz
sampling rate.

Energy ratio of second (THD2) and third (THD3) order harmonics to the fundamental
spectral component (see SNR).

17

—

12

—
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SDA 8010
Measurement circuit
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Remote-Control System SLE 5001/SLE 5002
TDE 4060/TDE 4061

Preliminary Data

Type Function Package
SLE 5001 Transmitter DIP 40
SLEB0O1 K | Transmitter Mikropack
SLE 5001 W | Transmitter PLCC 44
SLE 5002 Receiver DIP 40
SLE5002 K | Receiver Mikropack
SLE 5002 W | Receiver PLCC 44
TDE 4060 Pre-amplifier DIP8

TDE 4060 G | Pre-amplifier sS08

TDE 4061 Pre-amplifier with Demedulator| DIP 14
TDE 4061 G | Preamplifier with Demodulator | SO 14

The CMOS components SLE 5001 and SLE 5002 have been designed as transmitter and receiver
for an electronic remote-control system. The system offers over and above the usual characteristics,
an almost unlimited number of channels.

Since both transmitter and receiver are available in Micropack, the smallest possible dimensions
are attainable. The data from the transmitter to the receiver can be sent by the following means,
according to the peripheral hardware:

o |nfrared (cost effective)

* Galvanic connection (wire)

* Inductive coupling {Transformer principle)

e Radio

¢ Ultrasound

If infrared is chosen the IR-Pre-amplifier TDA 4060/TDE 4061 will be an important compenent to
be considered.

Main System Characteristics

s 9.7 million different channels available

* CMOS technology

* Micropack housing

* Dynamic or static receiver operating-mode
¢ Minimum external component count

» High interference and operational reliability
¢ Power-onh reset

s Standby operation/Wake up mode
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Remote-Control System SLE 5001/SLE 5002
C TDE 4060/TDE 4061

Transmitter SLE 500 (Fig. 2)
The SLE 5001 is a mask-encoded CMOS component.

On applying the operating voltage a power-on-reset occurs, and the transmitter enters stand-by
operation. The instructions, entered by means of a push-button matrix, are converted into a 4-byte
long impulse diagram and sent out via the output stage. The component requires a matrix to be
provided with 10 row connections (P27 to P36) and 4 columns (P21 to P24).

Entering of an instruction is by means of a push-button which connects a row input with a col-
umn input, Pressure on the key activates the oscillator and the corresponding impulse message
is sent out.

A 20 msec. software controlled key debounce is contained in the program. After a brief touch of
the key the component delivers the corresponding codeword to the IR output stage.

In Fig. 1 the timing principle of the IR data transmission is shown.

An IR channel message consists of 4 bytes (of 8 bits each). In front of each byte a synchronising
pulse is sent. Following each transmitted byte there is a pause, during which the newly received
byte can bp stored (1.5 msec.). The total IR transmission is 36 bits. [{1+8) - 4].

Each databit is moduiated by a carrier frequency (125 kHz) and sent out as an infrared fight pulse
by means of an IRED (SFH 484). A databit consists of 12 IR pulses each of 2.4 us duration, and
with a peak current value of about 2A. The beginning of the next bit to be transmitted is at least
1.5ms. later. There is therefore a maximum average transmission current of about 38 mA (12« 2.5
us 1 1500 ps) » 2000 mA. During a logic it “0” there is no output. In the worst possible case (all
hits *1”) a data word of 4 bytes will require a battery capacity of 2 mAs (12 » 2.4 ys » 200 mA » 36).
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Remote-Control System TDE 4061

Fig. 3c: IR pre-amplitier with separate Demodulator
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Remote-Control System

SLE 5002

Fig. 4: Application of remote-control receiver with IR data transmission
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FM IF Amplifier with Demodulator TBA1208
DIP 14

The symmetrical 8-stage amplifier with symmetrical coincidence demodulator for amplifying,
limiting, and demodulating frequency-modulated signals is especially suited for the sound IF
section in TV sets and FM IF amplifiers in radio sets.

Features

@® Outstanding limiting characteristics
® Wide range of operation (6 to 18 V)
® Few external components

® Voltage for AFC

Maximum ratings

Supply voltage™) Vs 18 A
Z current Iz 15 mA
tS1 min Iz 20 mA
Voltage Vs 4 Vv
Current Iz 5 mA
14 2 mA
Storage temperature range Taig —40 to 125 °C
Junction temperature T 150 °C
Thermal resistance (system-ain) Rihsa 90 K/w
Operating range
Supply voltage range Vs 6to 18 )
Ambient temperature range Tarnb —15te 70 °C
Frequency range f Dto12 MHz

1) The IC is not allowed to be plugged in or out when the supply voltage is switched on.

319



TBA120 S

Characteristics (Tmh = 25°C, Vg =12 V; fi.=5.5 MHz or 10.7 MHz, respectively)

Current consumpfion R = oo
Rs“ﬂ

IF voltage gain

IF cutput voltage at limiting

{each output)

Cutput resistance {pin 8)

Bridging resistance

AGC range of volume control

DC level of output signal
Potentiometer resistance
— 1 dBattenuation
--70 dB attenuation
Voltage
. — 1 dB attenuation
— 70 dB attenuation
Signal-to-noise ratio
{(Vi=10 mV, Af=+50 kHz)
Total harmonic distortion
(Vi=10 mV, Af=+%25 kHz)
Noise voltage (in accordance with DIN 45405)
QOutput resistance

Characteristics for f = 5.5 MHz (T, = 25 °C,
fnoa =1 KHz, Qa approx. 45)

AF output voltage (Vj=10 mV)

input voltage for limiting

AM suppression V; =500 pV, m =30%
Vi=10 mV, m=30%

Input impedance

min typ max

Is 10 14 18 mA
Is 11 15.2 20 mA
Gy 68 dB
Vaop 170 250 my
Rae 1.9 2.6 3.3 k£
Riaaa 1 kQ
YaF max 70 75 dB
Vkam

Vg 6.2 7.4 85 v
As 37 4.7 kR
Rs 1.0 1.4 kQ
Vs 2.4 v
Vs 13 Vv
ag/mn 75 85 dB
THD 13 25 %
v, 80 140 Y
Rq7.s 5.4 kQ

Vs =12V, fp = 5.5 MHz, Af = 50 kHz,

VAFrms 0.7
Vitim

Aam 45
M 60
Z;

1 v

30 80 pv

55 dB

68 dB
40/4.5 kQ/pF

Characteristics for 10.7 MHz (T, =25 °C, Vs =12, V, fie =10.7 MHz, Af =+ 75 kHz,

fnoa =1 kHz, Qg approx. 45)

AF output voltage (V; =10 mV)

input voltage for limiting

AM suppression V; =500 pV, m = 30%
Vi=10 mV, m =30%

Input impedance

320

VAFrms 0.4
Vitm

aam 40
Aam 60
Zi

0.7 v
50 100 v
50 dB
68 dB
20/4 kQ/pF



TBA120 S

Characteristics of the additive circuit

| min [ typ | max |
Zvoltage (fjz =5 mA) Via 11.2 12 13.2 \Y
Z resistance Rz 3¢ 55 Q
Breakdown voltage Vepo 26 40 v
Breakdown voltage {[; =500 pA) Veeo 13 i
Current gain (Voe =5V, Ic =1 mA)} G 25 80

Pins 3 and 4 are connected to the collector or the base of a transistor, which may be
used as an AF preamplifier (f; <5 mA} or as a bass/treble switch (dc on or off-switching of
an RC circuit).

At pin 12, a Z diode (12 V) is accessible which can be used io stabilize the supply voitage
of this IC or the voitage of other included circuit elements (J; £ 15 mA),

The IC TBA 120 S is manufactured in different groups according to the volume specifications.
An attenuation of 30 dB requires a resistor to be switched to ground at pin 5 with a resistance
value as allocated to the groups listed below. The group number is imprinted on the plastic
package.

Group | i [ I | v l Y,
Root ‘ 191022 ‘ 211025 } 241029 ' 281033
Test circuit 224F

12y

| — Y

$00nF {22nF

? | TBA 1205

5kAY Yolume control
pat

2°0F ==

fiplWHz | CIpF | ¢

10.7 470
55 1500

} Bturns 015 Cut
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TBA120S

Circuit diagram
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TBA120 S

Application circuit 5.5 MHz (10.7 MHz)

47 pF
Vi -

220pF

22nfF =

4

'Vs

220F
. % rms

==15nF
{470pF)

H

Values in parentheses apply to 10.7 MHz

Application circuit with ceramic filter (Murata)
For good adjacent channel suppression the ceramic filter should be combined with an

LC network.
Far
Filter
(]
680 ¢ i I? H |
.L i’:T =0 []ﬁ'r
Sound IF Sound IF in TV sets | FM [F in radio FM IF in RF
in TV sets of American Std. mono sets stereo sets
o] 1.5nF 22nF 470 pF 330 pF
o) 22 nF 22 nF 22 nF 470 pF
Ly 8 turns, 0.15 CuL 8 turns, 0.15 Cul 8 turns, 0.15 CulL 12 turns, 0.15 Cul
Ry oo oo e 1kQ)
A3 680 Q 1kQ 330 Q 330Q
Filter {Murata)| SFE 5.5 MA SFE 4.5 MA SFE 10.7 SFE10.7
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TBA120 S

05
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AF output voltage

versus supply voltage
fz=15.5 MHz; Af=+50 kHz,
fmog =1 kHz; V; =10 mV

\J
20
15 Z/
O =45
05 ///
0
0 5 10 15 20V

'__VS

AF output voltage and total harmonic
distortion v. frequency deviaticn

Vg =12 V; fz = 5.5 MHz; f5q =1 kHz
V,=10 mV; Qg approx. 45 o

7115

1
e

/

ay

)
/

100 kHz

A

TH0
!
i

%o
i

THD

Fnog =1 kHz; Vi =10 mV
v

12

i’;‘«Frms 10

08

Total harmonic distortion

versus input voltage

Vg =12 V; f; =5.5 MHz; Af=+50 kHz;
fmed =1 kHZ; Qg approx. 45

T

0 n? n?

—

04 pv
irms
AF output voltage and total harmonic
distortion versus Qp factor
Vg =12 V; Af=+50 kMz;

%

THO

s

U3

04

02




TBA120S

DC output voltage Current consumption

varsus supply voltage versus supply voltage
¥ ma
12 T 7 5

i
4
VB ’/ / !5 /

AERZZERE %

//
i Y

Vs P
5
d e /
’ v
5 Y ~
v /]
4/ 0 //

0 i
0 5 10 5 20V 0 5 0 15 ny
—--vs r—I--VS
Volume control Volume control
versus potentiometer resistance versus voltage to pin 5
Vs=12V; f; =55 MHz; Af=150 kHz Vg=12V, f; = 5.5 MHz; 4f=150 kHz
foa=1kHz; ¥,=10mV foa =1 ¥Hz; Qg approx, 45
dB dB
¥} 0
4 V4
17 N
£ /- VAF rms - 10 Q

_\
P

VmT;-w // ,, /, [ w{
-2 / il I,fl a -2 ;,
/ / / .
pif . ?

-3 TADAIVAY
F 71
/ -40

-i0 fr+—+ §
11 II / all 7
fIf ¥ Root groups.J
-50 H——flfor 3008 -50
{1 { ottenuation ;
Thi Gr.0119t0 22kG N
—&0 (R 1121 fo 25kQH -60
it V24t 29kQ
1l V2810 33kQ {
=70 e i1 -0 2 —
01 2 3 f 5 kR 12 44 16 18 20 22 24V
Rput VS
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TBA120 S

AM suppression versus supply voltage AM suppression versus input vollage
fz=5.5 MHz; Af=450 kHz; f,,g =1 kHz Ve=12V; =55 MHz; f,,g=1KkHz
m=30%; Qg approx. 45 Cp approx. 45
dB i
7“ N G TIETT!
v, = v i
g O 6D Ll
i B0 1 <50k
== mz30%
/] V=300 ‘
50 / B0b—-1- j . i ! :
— |
40 40 =
. . A 1 af =+50kHz
, i 1 Al m=80%
ot H 1
30 n / .
‘ pr :
a0 : 10— T :
19 1 ' .
0 oL | A .
002 4 6 8 W0 12 % 1B 8 AV il 102 103 0 v
—k — Virms
Input voltage for limiting AF output voitage
varsus supply voltage versus input voltage
f; =5.5 MHz; 4 f=+50 kHz; Vg =12 V; f 00 =1 kHz; Qg approx. 45
foa =1 kKHz; Qg approx. 45
o L) mY
40 —] 1600 T ‘H m 100
v ¥aF rms 55HH | I I 1o Wermen7
tim L~ . £85Iz, 47 + 50kHz i
T \ 7 I 00 i ngﬂdgw Tt 900
i S UL tstart of limiting) 800
WAt
i ‘ ‘ 70
000 JA { B i
{_[ | |istart of imiting} |}]
i ! TITTL M 600
i T T 1T
B00 =107 MHz, A2 75 kHz 500
400
0 i
800 : 300
L |
: 200
]
0 ‘ 400 ] 00
0 5 10 5 Dy s n? 0 10 10° v
—y ™ Virms
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FM IF Amplifier and Demodulator TBA120T
TBA120U

DIP 16

The symmetrical 8-stage amplifier with sym.metrical coincidence demodulator for amplifying,
limiting, and demodulating frequency-modulated signals, is especially suited for the sound IF
units in TV sets. In addition to the controlled AF output, an uncontrolled AF output and
an AF input for the connection of video recorders is available.

Features

@ Outstanding limiting qualities

® Few external companents

@ Terminal for video recorder

@ AF output voltage independent of supply voltage
@ Insensitive to hum

@ Very little residual IF

TBA 120 T: Input and demoedulator matched to ceramic resonators
TBA 120 U: Input and demodulator matched to LC networks.

Maximum ratings

Supply voltage Vs 18 A
Volitage Vs 4] v
Current I 5 mA
Junction temperature 7 150 °C
Storage temperature range Tota —4A0to 125 °C
Thermal resistance (system-air) Rinsa 80 KW

Operating range

Supply veltage range Vs 10to 18 v
Ambient temperature range Tamb —151t0 70 °G
Freguency range f Oto t2 MHz
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TBA120 T

TBA120 U
Characteristics (V5 =12 V; T, = 25 °C, Qg approx. 45, fir =5.5 MHz)
min typ max
Gurrent consumption Is 95 135 175 mA
IF voitage gain Vg/V), G, 68 dB
IF output voltage with limiting at each output Vapp 175 250 325 my
Qutput resistance Ras 0.8 1.1 14 kQ
Rerz 0.8 1.1 1.4 kQ
Input resistance Ria 1.4 2.0 26 kQ2
Internal resistance Ris 12 16 184
DC leve! of output signal Vg 3.4 4.0 4.7 v
(Vi=0} Viz 4.4 49 6.3 v
Stabilized voltage Vg 4.2 4.8 5.3 \
Residual IF voliage without deemphasis Va 20 mv
V12 30 mV
AF gain (AF not attenuated) Va/Va 6 7.5 8.5
Attenuation {R4.5=5 k{;Rs1=13 k(}) Vars 20 30 40 dB
Range of volume control Vargmax 70 85 dB
Vars min
Resistance Ryt 1 10 kQ
Input voltage for limiting Viiim 30 60 uv
(Af=250 kHz; f,04 =1 kH2)
Hum suppression Va/Vyy 35 dB
Via/Vyq 30 dB
Signal-to-noise ratio (V;=10 mV) as/mn ag 85 dB
Noise valtage (in acc. withDIN 45405) Vn | 70 v
Input impedance Rg7.9 5.4 kQ
TBA120 T only:
AF output voltage Varms 650 900 1100 mv
{Af==150 kHz; froa =1 kHz} Vizrms 400 650 1000 my
Input impedance Z 800/5 Q/pF
AM suppression aam 50 80 dB
(V; =500 pV;4 f=+50 kHz; m= 30%;
finoa =1 kHz}
Bridging resistance Ri3-14 1 kQ
TBA 120 U only:
AF output voltage Vgrms 850 1200 1700 myv
{47=150 kHz; V, =10 mV; Vizrms 600 1000 1600 | mv
fog =1 kHz; THD = 4%)
Input impedance {f;=5.5 MHz} Z 15/6 40/4.5 kQ/pF
AM suppression aam 50 80 dB
(Af==450 kHz; V; =500 pV;
froa =1 kHz; m=30%)
Total harmonic distortion THD 13 2.5 %
(Af=x25 kHz; ¥, =10 mV; {59 =1 kHz)

1) if DC volume control is nct used, pin 4 has te be connected directly to pin 5
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TBA120 T

TBA120U
Block diagram
1 3
by s
493
}S |2
1 H W
é zmﬂ uncontrolles
L . e
: 5ka —-—;8
H hF
cantrolled
Lo .
BDUfyi 36Y= 4 My
1
Lo
50k ) %
1o "
(=203 T )
500 2 .
50k8 lE\D);')F 50094
(-70K2) -l —
kO | kY Ei!/UIII]F 2
+ 8 Vot = 68
=48y
1 T 7 b g ¢ turd
Vonly ThA 1207

Agnly TBA 1201
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TBA120 T
TBA120U

Test circuit (5.5 MHz)

Y
F 13
K Ve ungankr. controlled

3x2.2F

S

LIF 4L7nF
22nF .
v —e
2nF 500

t Bl tea120Tit200 P s f
Z2nF S 6
T .
1L TBA1Z0U
JRLs

CDA 5.5MC

-

J330pF
4

TBA 1207

L =8turns, 015 Cul
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TBA120T
TBA120 U

Application circuit TBA 120 U for 5.5 MHz

v v %
*+¥5 Var uncontr controlled
3

3x2.2pF

Ly: 20 turns 15x0.05 CulLS; Q, approx. 73
La: 9turns 0.25 CuLS; Qg approx. 40
Coil assembly Vogt D41 ~ 2165 {2438)
without cup core

o v Ve Ye
;F ungontr contralied

Application circuit TBA 120 T for 5.5 MHz

Ix2,2F

N

10052

LTFY LInF

SFE 5.5MA

e

13
TBA 120 T
0_-]-22nF 22nF
JRE

{DA55MC

1) Omitting the electrolytic capacitor 47 uF at pin 11 changes the volume-control range.
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TBA120 T

TBA120U
Z voltage versus supply voltage AF output voliage
versus supply voltage
v [j:}
50 5
3
VL lJE\Frms
1 44 N T 3
| "]
// 2 Vﬂ ]
—
4} 1 -
| I et
hh Kl
1
_‘_R;)cummetndeﬁ lrtunge ]
42 3 of operating voltage
-4
40 -5
5 8 n W 1 18y i g 0 17 1 B 18y
= K
g QB2 7T0MY, e s
Current consumption AF output voltage and current
versus supply voltage consumption versus ambient
temperature
mA mA
i3 5 48 Iu.,a
. ! ¥ 144
s V. I
Yot w2 g
18
T 36 ¥ 14,0 ]
3z 138
/7 28 | L ] 136
- 24 1 14
12 20 132
1.6 130
1,2 128
10 ________._.._-—-l-——"'—
08 Y, Ro
04 124
Pl —J 0 12,2
g g w17 14 % By -00-10 0 10 2 30 40 S50 60 T0°C
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TBA120 T
TBA120U

AF output voltage and disturbance voltage versus input voltage
(input wired with SFE 5.5 MA/Murata)

dB TBA120 U

+10 T Af, . 50 kHZ THU 15% AF uulpul vnlwge with daemphusts
-90/ 70 —BU —5[] —LD 30 RSTIST U B ——--I/l
-10 7 i i [ 200 Mg 0 605 —
oL

Fil v AM suppre-:;.sion

- 1’0 I —_— e
~50 ™,

~ m=80%

-50
-70 : N
- B0 \ -
o g LI

90 | g = TKHz m=0
100
(dB a 770 mVeqe

N

X“‘"i

AF output voltage and disturbance voltage versus input voltage
{Input 60 Q impedance broadband)

L TBA 120U
+10 l I T Vgt {=:50kHz ;T0<3% Twilh deemphas|s “—|
0 L e | ||
-QDMD -60 $-50 —40\—3u -0 e -l
-10 // T T i f EUU Mg L‘Ll pin 1k ~—,
' |
-2 Y~ ; ‘f_ 5Kz, TR, b deemphums i
- // N AM sriﬂl:ressuon } ] ! |
i ‘ |
-4
=

-5 | Nm I — Im=é8€'s°/=

i N
- 60 f\\ . Yy m= 0%
-70 N V/ — |
_en A ol ?__,_ [

| i ;GIEIV | m=10) ‘ [
- 40 fog=1kHZ i - "
100 ’j Pl | i ] | |

0cB = 770 MV
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TBA120 T
TBA120U

AF output voltage {pin 8), disturbance voltage, and totat harmonic distortion

versus input voitage
i3] TBAI120T %
10 — S 1
¥rg 0 ] Af=2501Hz THD=3% T AF output mltl:ngnaI ( "
¥y 9% F T o) s0Til 30 0 96 pdB| w7
-0 // ! i 200m Y n e
T 2 ' ™ AM suppression ‘, 10
A - | g
-4 ; o \ \ B
1 i
MEREA S !
mi m=80%
50 A NN s | b
0 AN T e .
. b N
g0 | fag =TkH2 \ | \\ / ¢
with CDA 5.5 MG v |
-90 |-with deemphosis —| \ ™~ ;’ n=0 3
ol 1| M| L ;
0B 770 My
Total harmonic distortion versus volume control
a T T T T
fo ] | |
10 ,‘ i |
I ;
My R S S WSS S N
| ! |
8 ; ]
7 | | E !
\ |- Npise oo
6 \ {incl. measuring umpliﬂer)] I i il A Sl
5 } . | i ;
4 ! j ! x
3 \ DGR 2 Vypy=900mV dcross IF(pin ic) ;
] -
2 \% / j A NLB 2 =15
q‘ N x| ey
1 % L N g
i B
410 -00-90 -0 -70 -6 -50 -40 -3 -20 -6 0 W0 20 30 40dB

—— A%F
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TBA120 T
TBA120 U

Spread

AFS

-0
-80
-0
-100
-0

AF output voltage (pin B) versus potentiometer resistance and

versus ratio of resistance

TBA 120 T/U
RSn
2 22 2.4 26 28 37— m"
T
S I /
j S P
J // /| '
A/
rd /“"f“—’_*r ]
/| 7 L ; 10KSY
/ |
A
J'4
/ }
|
[l
|

0 05 1 15 2 25 3 35 4 45 5 S5 6 65 7 I5kQ
With 47 WF elecirolytic capacitor at pin 11 to ground ——= R,

AF output voltage (pin 8) versus voltage fed into pin 5

TBA120 T/U
K
5 6Y
|/
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TBA120 T
TBA120U

Circuit for direct connection to video recorders

Video recorder
12V /Hree
t4) E (1)

%‘FI ' 3309
‘ L70F
. 47k8 B 127 k9
o [:«_‘—' ™I
0 —LZZpF
= | bv
= o LR | (82002 8L 308
= 9 " LY
s |l
470F B2kl
L Eo——"—l
18k
470 ft
ke
= AF amplifier

Socket (1): Switching voltage: at playback +12 V
at recording: free
Socket (4): Simuitaneous input and output for AF

Function

When the switching voltage is applied, the emitter follower BC 238 is biocked at the output,
and the buffer stage BC 308 is switched on. A preemphasis is included to balance the
deemphasis at the AF output. The IF amplifier becomes inoperable by means of the diode
BA 127 and the 47 k{Q resistor. The remote-controlled volume regulator in the TBA 120 T/U is
used for recording and playback.
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Mixer TBB 042 G

5014

The TBB 042 G is a symmetrical mixer applicable for frequencies up to 200 MHz. It can
te driven either by an external source or by a built-in oscillator.

Common applications are in receivers, converters, and demodulators for AM and FM
signals.

Features

@ Wide range of supply voltage

® Few external components

@ High conversion transconductance
@ High pulse strength

@® low noise
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Mixer TBB 042 G

Maximum ratings

Supply voltage V; 15 \"4
Junction temperature T; 150 °C
Storage temperature range Tog -40t0125 | °C
Thermal resistance {system - air) Rusa | 125 K/W

Operating range
Supply voltage range Vs 4to15 \"}
Ambient temperature range Ta -156to 70 °C

Characteristics
V=12V, T, = 26°C

min. | typ. | max.
Current consumption Ig =5 +1; + 1 14 | 215( 29 | mA
Qutput current I, = I 0.36 | 0.b2| 0.68 | mA
Qutput current difference I, -1 -60 60 mA
Supply current I 0.7 1.1 1.6 | mA
Power gain Ge 14 16.5 dB
{fi = 100 MHz, fo5c = 110.7 MHz)}
Breakdown voltage Vi, Vs 25 v
(I3 =10 mA; V3 =0V}
Output capacitance Ca.me Cam 6 pF
Conversion transductance s=_15 = I 5 mS
{f = 455 kHz) Vi-a  Vi-Ve
Noise figure NF 7 dB
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Mixer TBB 042 G

Test circuit

10nF fie = 10,7 MHz
" - —68pF
10nF q
f; = 100 MHz |_6 22/2 turns
1,5,8,13,%
7
3/3 turns

3/3 turns

.

fase = 0.7 MHz

Application circuit

Mixear for remote control receiver

self-oscillating
+Vy

1enF

1
== = nF 2 460 khz
'V fe

1,5,8,13.16

2712 MHz 4

12 pF]S6pk|12pF
[ [
=

[

fosc = 26,66 MHz

For harmonic crystals, an inductor between pins 9 and 11 which will prevent oscilla-
tions on the fundamental is recommended.
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TBB 042 G

Circuit diagram

b 2 3
[}
8kQ

6 H

{220

2,2k
7o—
100—

33k

F
e oy

R EE '\7
3
g
Y

~a

14k 1,4k

asUlE A

———01,5813,14

o
~0 O—

It is recommendable to establish a galvanic connection between pins 6 and 7 and pins 10
and 12 through coupling windings.

A resistor of at least 220 Q may be connected between pins 9 and 14 {(GND) and pins 11
and 14 to increase the currents and thus the conversion transconductance. Pins 8 and 11
may be connected via any impedance. In case of a direct connection between pins 9 and 11
the resistance from this connection to pin 14 may be at least 100 Q. Depending on the

layout, a capacitor (10 to 50 pF) may be required between pins 6 and 7 to prevent
oscillations in the VHF band.
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Mixer TBB 042 G

Total current consumption Qutput current
versus supply voltage varsus supply voltage
mA pA
& g0c
i
L=1T700 =T
4"‘ f"—’-'
-~ L
3 r/,.‘ 600 o=
-1 |t
’,. ,“ 500 - "_‘_...-p--,-—‘
A L] -
Lo
,’/ P
2 1 - 400
/f // _...-—-'1"'"'---_.—-
Pt L~ L U -
e 300
"
/ V’_/
/ -
1 — 200
’t"
Pre
100
0 0
L 5 6 78 9101112131415V 5 6 7 8 9101 1213 16 15V
—m —_—V
Powaer gain
versus supply veltage
dB
18
" 1T
—
L]
P o
LT
14
12
10
8

6
L5 6 78 9 W NM1213 %15V
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PLL Frequency Synthesizer TBB 200
TBB 200 G

Preliminary data DIP 14
S0 14

T8B 200 is a CMOS IC which has heen especially developed for use in radio equipment.
It is suited to simple frequency synthesis as well as to dual modulus synthesis.

Features

Bit serial control with 2 lines {(I°C bus)

Modulus switching

Voltage doubler for high phase-detector output voltage

Oirect VCO control without op amp

High input sensitivity 10 mV), high input frequencies (70 MHz) in single modulus operation
Low supply voltage, wide temperature range

Standby circuit

Extremely fast phase-detector with very short anti-backliash pulse
Large dividing ratios

~ Adividerito 127

— Ndivider 3to 4095

~— R divider 3 o 65535

Switchable phase-detector polarity

Switchable phase-detector retuning rate of rise

PORT output addressabie via 12C bus

— for prescaler standby

- for prescaler programming (128 or 64)

12C bus is a patented bus system of Philips.
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TBB 200
TBB 200 G

Circuit description

TBB 200 is a complex PLL companent in CMOS technology for processor controlled
frequehcy synthesis. Pin S/D selects Single or Dual modulus operation. Functions and
dividihg ratios are selected via an 12C bus interface at pins SDA and SCL. Ah output port
PRT permits control (e.g. standby) of additional circuitry. The reference frequency is applied
at input RI; its maximum value is 30 MHz. The VCO frequency is applied at input FI, lis maxi-
mum value in single modulus operation is 70 MHz and in dual modulus operation 30 MHz.
The PLL cari be operated optionally with or without internal voltage doubler, depending on
the required frequency variation (Varicap). For operation with voltage dou_ble’r, a capaci-
tance of typ. 1 pF (MKH) must be connected at pin C. C must be groundgd when the voltage
doubler is nct in use. Output PD supplies the phase detector signai with especially short
anti-backlash pulses to neutralize even the smallest phase deviations. Polarity and current
of the PD output can bé switched via the 12C bus. Qutput LD supplies a static lock detecior
signal, and output FV the divided VCO frequency. LD and FV are open drain outputs.

For test purposes, a swilch-on reset is provided, which is discontinued by the first H pulse
at Bl In the reset state, the dividers are switched to the programming mode.

Mode ‘ S/D
Single modulus L
Dual modulus H
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Pin configuration
(top view)

LT
Ve []w o
RE 2 (] RS
sin 3] 112 onoe
sca 4[] []n eo
stk s [] o Fy
PRT 5] IERRGE:
MoD 7 e ¢
Pin description
!
Pin Symbol Function
1 ' Voo Supply voltage
2 ‘ RI Reference frequency
3 T S/L Operating mode (single modulus/dual modulus)
4 - SDA 12C bus data
5 | SCL I2C bus clock
6 PRT I2C PORT
7 | MOD Modulus conirol
8 Fl VCOQ frequency
9 GND 2 Ground
10 Fv Compariscn frequency
11 PD Phase detector
12 I GND1 Ground
13 _ e Voltage-doubling capacitance
14 | Lo Lock detector

TBB 200

TBB 200 G
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e

#h

(=8)

RI

16-Bit R Counter

SCL

PRT

5/D

FI

I 1

Latch -
Enable 16-Bit Latch Vultnge
Frequency —— Naubler
Volt. Doubler
On/Off J.xr
Ciock
16-Bit SR
Data ‘
T/R f
[ i ]
Phuse
I*C Interface 7-Bit S/R 12-Bit S/R 7 Detector
PORT | Standby - 7-Bit Lath w{ 12-Bit Lakh
. J\/[ J\/l Lock
. . Cetector
PO 7-Bit A Counter —e={12-Bit N Counter
Polarity
1 Y
—F
Control
Logic
> p
GNO 2 GND 1 Voo MOD

PO

LD

FVN

weibelp yooig

9 00¢ 89l
00¢ 991



TBB 200

TBB200 G

Characteristics

Test

conditions min max
Input signals SDA, SCL
H input voltage Vil 0.7 % Vpp Yoo v
Linput voltage Vi 0 03xVyp | V
{nput capacitance (o 10 pF
Input current I Vi=Vop 10 A
Input signal S/D
Input voltage Vi 0.7 x Vgp Voo W
L input voltage Vi 0 0.3 x Vyp v
Input capacitance [of) 10 nF
Input current I Vi=Vpp 10 ir
Input signal Rl
Input frequency f Vop =45V 30 MHz
Input vollage Virms (sine) 500 mV
input capacitance C 10 pF
Input current I V) =Vyp 10 A
Input signal Fl (dual modulus}
Input frequency f Vop =45V 30 MHz
Input voltage Virms (sine) 50 mv
Input current M Vi=Vpp 10 LA
input capacitance C, i0 pF
Input signal Fl (single modulus)
Input frequency f Vpp =4.5V 70 MHz
Input voltage Virms (sine) 10 my
Input capacitance C; 10 pF
Input current I V= \Vpo 10 nA
Input frequency f Vpp =3V 35 MHz
Qutput signal SDA, LD
{open-drain output)
L output voltage Vo Iq=30mA 0.4 ! \

Voo =3V |

C, =400 pF ;
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Maximum ratings

Supply voltage

Input voliage

Qutput voltage at C

Power dissipation per cutput
Total power dissipation
Storage temperature

Operating range

Supply voltage
Supply current
Supply current:
standby FIRI
Supply current:
standby counier
Supply current:
standby counter
Supply current:
standby counter
Ambient temperature

TBB 200

TBB 200 G
‘ min | typ ‘ max & Notes
i
Voo ‘ —0.3 | 6 v
Vim 1 ‘ -0.3 J Vpp +0.3 v
Vie | Voo 0 v i Exception: G
Fq 10 mwW | infernalty
Prot 300 myy : generated)
Tog | —50 | | 125 °C |
Voo ! 3 5 | 55 v
Ibp by mA
{pp | 1 WA
‘ |
| !
Inp ! 4 | MA  Veips = 10 MV
1 1
Ioo 3 MA | Vi e = 100 mV
Iop 2 mA Vel rme = 500 mV
Ta —40 85 °C

Current measurement excluding output circuitry and voitage doubling.
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TBB 200
TBB 200 G
Characteristics
V,,=45Vto55V; T,=—40t0 85°C
Test min max
conditions
Qutput signal PD
(Tri-state output)
H current mode Ton £1 ma
L current mode Ia. +0.1 mA
Tri-state Is Vep | Vpp |, 26°C 50 nA
Output signal F¥ N
{Open-drain output) I =1mA
L output voltage 7% C, =20 pF 0.4 v
L output pulse width taw, = 1/F1
Cutput signal MOD, PRT
H ouiput valtage Vo Ion=0.5mA Vpp —0.4 W
L output voltage VaL I =0.5mA 0.4 v
Qutput current MOD*
H output current Ia Vop =3V 500 pA
Dynamic characteristics
Vpp=5V; T,=—401085°C
Input signal RI
Rise time tir Voo =5V 5 ns
Fall fime tie Vop =8V 5 ns
Pulse width twy Vop =5V 10 ns
Input signal Fl
Rise time IR Voo =5V 5 ns
Fall time 1 Vop =5V 5 ns
Puise width tw Voo =5V 10 ns
w dual modulus 10 ns
Voo =5V
tw single medulus 5 ns
Vop =5V
Pulse diagram
fix te
-
Vin
Y - \

* Status bit & via I2C bus: 1
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TBB 200

TBB 200 G
Dynamic Characteristics
Ve=5V;T,=—4010 85°C
Test ]
conditions | min max
Output signal PRT
Rise time tor Vpp =5V, C_ =30 pF 1 us
Fall time tar Vop =5V, C_=30pF 1 . us
Qutput signal FV
Fall time tor Vop =5V, G, =20 pF | |20 | ns
Qutput signal MOD
Rise time taR Vop=56V, C, =30 pF 10 ns
Fall time tor Vop=5V, C_ =30pF 10 ns
Delay time thaLH Vop =5V, C_ =30 pF 25 ns
L-H to Fl
Delay time taoHL Vop=5V.C_=30pF 15 ns
H-L to FI
Pulse diagram
Signal F!
Viy—- -
Vie - \
= o foan,

\ Signal MOD
Van I - "
Vo, ===~ { —-
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LSE

—Main Address

Sub Address

SOA
SCL
I | t ]
: P
Do P
I ! E ! Qutput first Data Word
E ! ! % from Master to Slave
PR o
. ~ b
ol - Pl
ISTART CONDITION | oo
ISDAY. when SCL=H! U
i
]

r | 1
i
ISelect: Read/ Write :Arkncwledge from Slave;
1

1L=0utput tramMaster | Ready Confirmation

r
1
!
!
1
[

e e

|

L
i

Data

jos0josd uoissiwsuRI) SNA Jel

=)
Y

ILLLIsLAsLy7L a8l 19

o ——————————

—————————

1
1
i
|
i
I
|
1
I
A

I
!
[
|
Output Output nth Data Word |
secong i
Data Word ]
- ~ ] T
E 7 1 bl —
! Adaouledge I isToP CONDITION |
i | ave } LSDA!VhEn SCL=H |
e L " i
=y r N

Acknowledge From Slave
[Prompt for further Qutput)

| STOP CONDITION i
| SDA Changes while |
I \

i

I

No-~Acknowledge|

SCL= H 1

Stave

9 00C 941

00z 99l



TBB 200
TBB 200 G

Transmission protocol for programming

sDA Single Dual
moduius  modulus
Start
IC| 1 1 1
Al 2 1 1
D| 3 0 0
D| 4 0 0
R| 5 0 0
E!l & 1 1
S| 7 0 1
5, 8 0 o]
ACK
SUBj| 1 0 0
Al 2 0 0
Dl 3 a 0
D: 4 0 0
R5 ] 1 1
E| 6 0 0
5! 7 0 1
S| 8 |R/W 0 0
ACK
1
sf o PORT
s Couner
Al 4 PD Polarity
T 5 PD Current
U, 6 Voltage-Doubler Frequency
S| 7 Voltage-Doubler Status
8 Modulus Output
ACK
Stop
Status bit
0 1
Low*** High***
off* on
off on
neg. pos.
0.1 mA 1 mA
=2 —4
off on
push pull current source**
* standby

** matched to TBB 202
“** PORY output state
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TBEB 200

TBB 200 G
A/N Counter
Dual Modulus

R/W

8 |R/W

ACK
ACK

Start

SDA

0

N Counter
Single Modulys

8 |R/W

SDA
Start
ACK
8 |R/W
ACK

R Counter
Dual
Modulus
0

Single
Modulus

R/wW

8 |R/W

ShA
ACK
ACK

Start

Transmission protocol for programming

m m m
XXXXW = COUNTERﬁ EWACOUNTER
¥ ¥ X
—|e|m oo~ o]0 — |~ et |v|oirno|Q ~|o|m|s oo~ o]0
< < <
@ m
XXXXW = COUNT.F__Hﬁ W= <+ 2Ww
b4 L =2
et wo|mie|Q]=|njm |||~ e[u) g
<L <iw
m m
0 1< ODODZ - wmx 77}
= it
o
L=
©
L&
=
[=
M pra =¥ o
ot |wlo|~o|Q|-|a|m|tn|ol~e|lo) 2 o
< € 1
D20 WA+ 2w >

3b3

LSB

Stop




TBB 200

TBB 200 G
min max

Clock frequency fscL 0 100 kHz

thp; paT 0 us
Inactive time prior to next transmission taur 4.7 us
Start condition hold time
(first CLOCK puise is generated after this lime period) tip. s7A 4.0 us
Clock LOW phase t 4.7 us
Clock HIGH phase th 4.0 us
DATA set-up time tsu; DAT 250 ns
SDA and SCL signal rise time tr 1 ps
SDA and SCL signal falf time tr 300 ns
SCL pulse set-up time with Stop condition tsu; sto 4.7 us
Status programming set-up time (S/D) tsp 500 ns
PRT delay time relative to Stop condition fopRT 500 TR

Ali times with reference to specified input levels ¥, and V.

Pulse diagrams for 1°C bus, $/D, PRT

ho, st
L | 1 r—
N / Y\ /1
1
SBA _jﬂ | - l
four ber— fa fe E
L B o
i i
SN N
STOP START STOP
10W
fusto
— fyp p— fopar f—
s/0 PRT
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TBB 200
TBB 200 G

Application circuits

BP
I*C Bus _E—‘
SOA SCL CEE
L S 786 200 FD veo
GND2 FL MOD PRT _GND1| ST
}—4 ==Cg
GND O MOD ‘ﬁc
! i
Prescaler ]
]
VS

Ce =Coupling Capacilance
Ca = Blocking Capacitance

Operation: dual modulus {f.,, = 30 MHz at Fl)

pP

PC Bus

=2
T

T

0 S0 Vg

S0A SCL

o

[—==rRI

T8 200 PO

RALUNE

GhD 2 FI oDt T

Operation: single medulus (f,., =70 MHz at Fl)
Cr: loop filter capacitance

355



TBB 200
TBB 200 G

Application circuits VCO coupling

%

Yoc

T8B 200 PD

6N 3 ¢ =

Operation without voltage doubler (status bit 7 =0)

Ve

IR
JH

188 200 PO

Vep 22 Vpp

GND 1 .
|

CVDJ

:E1M

T
1
I
|
!
{
|
{
|

e

—
Iy
|24 |]
<
—
[w)

| R

-
A

Operation with voltage doubler (status bit 7 =1)
C¢: loop filter capacitance
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FAs

< 30MHz

l o

(e = Coupling Capacitance
(g = Blocking Capatitance

Receiving Frequency

¥
uP . ;::-'1'_5.
f ‘ g8
| AF =
I’C Bus Zz3
|
r»—{:}—»—-—-* 1 Modulator 5 a-'
e o
m -t
T| [ LT 1 g
L R 3
SDA SCL LD S/D Vo SDA SCL LD S/D ¥y 4 o
)
©
RI THB 200 PO - V(0 Rl 188 200 ) Vo — £
o
3
GND2 FL MOD PRT  GNO1| ==g, GNOZ  FI PRT GN1 Cer g
=
a
== = 1 =
C ¢ léi:
— - ©
e
to —w= to Port Control Circuits o
H Standby Functions 2
Ie =
GND Q@ MOD ¢ 2
1| 3
Prescaler [ ]
l ‘ E
Vs
| 1 IF
I i

!

Transmitfing Frequency

Y 002 991
00c gdg1



TBB 200
TBB 200 G

Pulse diagram

Phase detector

(fEl R1 __,—l H H ﬂ
b LT LT LTI

P Channel |'
Tri-S’rufe—‘— {Polarity Pos.)
N Channel [_

FO
P Channel
Tri-State J_ {Polarity Neg.}
N Chann:—‘_ lJ

LD

U
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FM Receiver IC

TBB 469

DIP 22

The TBB 469 is an FM narrow-band IC perticularly intended for radio receivers. It is suited
for the conversion, limiting, demodulation, and AF processing of an FM-modulated signal.

The input signal is routed via an RF ampilifier to a crystal-controlled mixer. The (F signal is
routed via an external selection to an adjustable limiter amplifier followed by a coincidence
demodulator. The AF signal is routed via a low pass to an AF amplifier. Gain and frequency
response of the first amplifier can be set externally. The second amplifier contains the volume
control and a muting input for additional field strength-dependent regulation.

Maximum ratings

Supply voltage

Load current of Vgap

Junction temperature
Storage temperature

Thermal resistance {system-air}

Operating range

Supply voltage
Ambient temperature

Upper

limit
Vs 15 v
otas 50 uA
T 125 °C
Tatg 125 °c
Rinsa 70 K/W
Vs 12 v
Tamb BO °c

359



TBB 469

Characteristics

Ve =4.5V; T, =—30°C't0 60°C

Supply current
Rejerence volltage

RF prestage
Voltage gain

Input impedance
Noise figure

IF limiter amplifier at Af =+ 2.8 kHz, f;r = 455 kHz
frod =1 KHZ, Vi jpms =10 mV; Q factor approx. 15:

Input resistance

IF bandwidth

Limiter threshold
Setling range of the
limiter threshold

AM suppression
Signai-to-noise ratio
Field strength

AF output voltage

Min. load resistance

AF bandwidth

Total harmanic distartion

AF amplifier 2

Voltage gain

Min. load resistance

Input impedance
Signal-to-noige ratio

Total harmonic distortiont

AF amplifier 3

Voltage gain

Max. output voltage

Min. load resistance
Toial harmonic distortion
Volume control range
Muting depth

Disturbance voltage
in acc. with DIN 454052

Test Lower Upper
conditions - limit typ limit
. Is 3.0 5.0 mA

Vatan 1.9 2.2 25 v
Gy fi=10..50 MHz" | 36 42 48 dB

(—3 dB}
Z; 10//3 kQ//pF
NF 6 dB
R; 20 kQ
B Voaps =—3dB 500 kHz
l"er rms 10 20 'J'V
AViim Vio =0 V/Vsap 14 20 22 dB
AMS m = 30% 40 dB
dg/n 40 B
Vig Vig=0V 100 my
Vie Vie=10mV 0.8 1.2 v
Vaar 30 60 my
R 300 Q
Bar Voarr =—3dB 20 35 kHz
THD 1 2 %
Gy Viap=1mV 31 37 43 dB
Rz 1 k(2
R 10 k2
asN 490 dB
THD 2 Y%
Gy Ve=0V, V=1V 10 dB
'l/q AFZrms THD =10% 300 my
Ras 5 k€2
THD 2 %
AGVO\ a0 dB
M Vy=0V/V

Rmute = 3 6 10 dB

Rmuie =0 20 26 40 dB
Y Vo =1/2 Vgian 30 E¥os

1) dependent on external components

2)AQL=25
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l Huting 71855 iz s | 2N . LT
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22 12
Votay
| - |
- ) = 180KQ [] b

Capacifars:

C= Ceramic

>< ]

é}
.

10 10 $= STYROFLEX
119 kQ l\ +

¥ (D eosid filter

1 s 5141
el i (@ Neosid fiiter

b P e saz8

1 oF (3@ Murata
G [FW 455D
=
f‘ fav)
V2
1 15k82 7 15k62
R % Dl ;< e lps
_*_4 " ¥
1 Voran [ S ._"__:,,,4 ot stah
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);quing

21:B55MHz

300F

stun

e ssoppl ”1
QuEC

|

=
e
o
2
=X

| —— +

MDD JuswaINseayy

Copacitors -

C = Ceromic
S = STYROFLEX
F =Film

(T)Toko Ste. Cail
LMC 4100 A with

Resonance:455 kHz
az10s

@ Necsid Filter
8V 5828
Resonance: 455kHz
Q=100

Field il
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Vtabe

/1 Limiter
Threshold

1
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TBB 469

AF OQutput voltage V, .. , with reference to 775 mV,,, and field strength output voltage
Ve versus input voltage V.

Ve=45V, fq=1kHz

Vv dB
15 0
Vq:AF3 j
Var  d Vases f’ Af=x28kHz T
9 =g L
IV 7
1 ) ! /"_L e =
T 1 T _3p Mute off 'j )l Var
| S e
FITSL
Nt ‘
1 ~h0 Mute on / ~\‘~ R
- Mute depth min. ) 15
~50 (PIN 20 open} TN T =
| | i N Vqara{AM sup-
g -60 i i/ ] N pression)
054 Muteon | . N AF=0m=03
=70 IMute depth max: 7 vy
7 (PIN 20 0V} L | [ S R
4 -80 i ; ! v
J GAF 3
1 -90 ¥, Af=0
B |
01 ~100 0 : 2 3 “ 5 &
5 10 5 10’ 5 180 5 10 5 10 5 10 5 08y

= Vipr

Mixer output voltage V, - with reference to 775 mV, , at 18 k(2 versus input level P, 5
V=45V

dB
20

VqiF

10

-40
-90 -80 -70 -60 -50 ~-40 -30 -20 -0 0 10dBm
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TBB 469

IF Limiter characteristic
Ve=45V, f =1kHz

dB
g — |
|
Vaar -ZOE

{Referred ‘ e Af-s0.8kHz |

fo 775mVims) / |
i |
I -3
|

10" 10V

- Vl RF

AF Output voltage V,, ,; with reference to 775 mV,,, versus control voitage v,
Vo=45V, f o=1kHz

dB
0

T -0 < +

\ i i i
-30 | 4 | -

]
0 AN |

-50 - ™, l

-60 -

=70 \
| ;

-80 : I\

—60 - l -

100 |
0 0 BZ 03 04 05 66 0T 08 0% 1ov

—_———
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FM Receiver IC

TBB 1469

DIP 16

The TBB 1469 is an FM narrow-band IC particularly intended for radio receivers. It is suited
for the conversion, limiting, demodulation, and AF processing of an FM-modulated signal.
The input signai is routed via an AF amplifier to a crystal-conirolled mixer. The IF signal is
routed via an external selection to a limiter ampilifier followed by a coincidence demodulator.
The AF signal is routed via a low pass to an externally adjustable AF amplifier. ESD protective
diodes are internally connected to the RF inputs.

Maximum ratings

Supply voltage

Load current
Junction temperature
Storage tempergture

Thermal resistance {system-air)

Operating range

Supply voliage
Ambient temperature

Lower Upper

limit limit
Vs 0 15 vV
Lsats 0 50 RA
T 125 °c
Tetg -40 125 °C
finsa 85 KW
Vs 3 12 \
Tamb —30 80 °C
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TBB 1469

Characteristics

Ve=4.5V; Tomy=-30°C 10 60°C

Supply current
Reference voltage

RF prestage
Voltage gain

Input impedance
Noise figure

IF limiter amplifier at Af==+ 2.8 kHz, f, . = 455 kHz
foos =1 KHZ, Vi ms =10 mV; Q factor approx. 15

Input resistance

IF bandwidth

Limiter threshold

AM suppression

AF output vollage

Min. load resistance
Totai harmonic distortion
Signal-to-noise ratio

AF bandwidth

AF amplifier

Voltage gain

Min, load resistance
input impedance
Signal-to-noise ratio

Test Lower Upper

conditions fimit tvp limit
Is 2.7 4.0 mA
Vitan 14 1.9 2.6 v
Gy fi=10..50 MHz" | 36 42 48 uB

(—3 dB)
Z; 10/73 kQ//pF
NF 6 dB
R 20 kQ
By Voary = —3 dB 500 kHz
Viim ms 10 30 IJ-V
AMS m=30% 40 dB
Voary 30 B0 mV
Rq 300 Q
THD 1 2 %
dag/N 40 dB
BAF VGAFI =—3dB 20 35 kHz
GV Vm: =1mV )| 37 43 dB
R 1 kD
A 10 k2
g/ 40 dB

1) dependent on external componeants
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FM Receiver IC TBB 2469 G

SO-20L

The TBB 2469 G is an FM narrow-band IC particularly intended for radio receivers. It is
suited for the conversion, limiting, demodulation, and AF processing of an FM-modulated
signal.

The input signal is routed via an HF amplifier to a crystal-controlled mixer. The IF signal
is routed via an external selection, to a limiter amplifier followed by a coincidence demodu-
lator. The AF signal is routed via a low pass to an AF amplifier. Gain and frequency
response of the first amplifier can be set externally. The second amplifier contains the
volume control.

Maximum ratings Lower Upper
limit limit
Supply voltage Vs 0 15 A
Load current of V., Isiap 0 50 pA
Junction temperature 7 125 °C
Storage temperature Tetg —-40 125 °C
Thermal resistance (system-air} Rihsa 120 K
Operating range
Supply voltage Vs 3 12 A
Ambient temperature Tamb ~30 80 °C
Pin configuration
top view
|}
Ground 1 [T 20 Vi
Volume 2 [T [T19 Vpr
Yoaes 30 [T 16 Crystal
Muting input & [T [T317 Crystal

Vq AF? 5 I:E :E] % l"‘sfuh
Phase shifter &[] 115 Ve
Phase shifter 7[T] 171 Ve

Vosey 8L [T 13 Bios

Vi aFz 9[[‘_" 1112 Bias
Field strength 10 [T} 11 Ve
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TBB 2469 G

Characteristics

at VS=4'5 Vl Tamb=_30 OC to 60 c'C

Current consumption
Reference voltage

RF prestage
Voltage gain

Input impedance
MNoise figure

IF limiter amplifier atAf =+ 2.8 kHz, f,,r = 455 kHz"
fooa =1 KHZ, Vijeime =10 mV, Q factor appr. 15

Input resistance

IF bandwidth

AM suppression
Signal-to-noise ratic
Field strength

AF ouiput voltage

Min. load resistance

AF bandwidth

Total harmonic distortion?

AF amplifier 2

Voltage gain

Min. ioad resistance

Input impedance
Signal-to-noise ratio
Total harmonic distortion®

AF amplifier 3

Voltage gain

Max. output voltage

Min. load resistance

Total harmonic distortion®
Volume control range
Noise voltage in ace,

with DIN 454052

Test Lower Upper

conditions timit typ {imit
Is 2.0 5.0 mA
Vit 1.4 1.9 26 v
Gy fi=10...50 MHZ" | 36 42 48 fs]:]

(—3dB)
Z; 10413 kQ//pF
NF 6 dB
Ri 20 kQ
Bir Vs =—3dB 500 kHz
AMS m=30% 40 dB
agm 40 dB
Vw Vf = oV 100 mv
Vio Vie=10mVv 1.9 v
Vq AFt 3o 60 my

a1 300 Q
BAF Vq AF =—3 dB 20 35 kHz
THD 1 2 %
Gy Viap =1 mV 37 dB
Ryp 1 kQ
R 10 k2
agm 40 dB
THD 2 %
Gy V=0V, V=1V 10 dB
Vqarams] THD = 10% 300 mv
a3 5 kQ

THD 2 %
AGyo 80 ds
Va Vo =1/2 Vo 20 50 RVos

1) dependent on external camponents

2)AQL =25
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WNoMD 3531

Caparitors :

C = Ceramic
S = STYROFLEX

() Toke SHA. cail
LMC 41004 with
cap. approx. 150pF
resonance:455kHz
Q105

(2) Neosid filter
BV 5961
resongnce : 455kHz
Q100

'j" _ Voray o “é Vil
21 B55MHz lwr ”Fi
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Threshold Switch

TCA105; B; G

The TCA 105 contains an oscillator stage, a threshold switch, and two anti-valent output
stages. These ICs are especially suitable for application in proximity switches, light barriers,
and other contactless switching applications.

Features

@ Wide range of supply voltage, 4.510 30 V

@® High output current, 50 mA
@ TTL-compatible
@ Triggerabie with dc signal

Maximum ratings

Supply voltage

Output voltage (pin 4, pin 5)
Qutput current

Switching frequency

Input voltage

Junction temperature
Storage temperature range

Thermal resistance (system-air)
TCA 105, TCA105 B
TCA 105 G

Operating range

Supply voltage
Ambient temperature
Oscillating frequency

*) Negative input voltages are nct permitted

TCA 105; G TCA105B

Vs 30 20 \
Vo 30 20 v

fs 40 40 kHz
Vi =09 207 v

T, 125 125 °C
Targ ~-5bt0 125 —5510 125 °C
Rin sa 115 115 K/w
Bin sa 200 200 K/w
Vg 4.75 10 30 4751020 v

Ta -2510 85 —2510 85 °C
fosc 1t04.5 1045 MHz
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TCA105;B; G

Characteristics

Stalic measurement, pins 3 and 1 interconnected

Vg =12V, T, =25°C; Rc =56 kC min typ max

Supply current I 3.4 5 mA
Input threshold voltage with

compensation resistor Rg v 300 400 480 mV
Input threshold current I -60 pA
Hysteresis Vhy 20 35 50 mVy
L output voltage (I =16 mA) VaL 0.25 0.35 v
H output voltage Vou corresponds to Vg

Reverse current, Vg = 30 V and/or 20 V Tan 60 [T
L output voitage (g = 50 mA) VoL 0.7 1.15 v
Switching time in TTL operation t 3 us
(Io=16mA)

Pin configurations

TCA 105, TCA 105 B TCA 105G
} J
- Ve 1 ﬂﬁ +VS -V 1[]:]‘ :DG,VS
Input 1 2 115 Dutput 2 Input 1 20 ﬂ M5 Qutput 2
Input 7 3 :] & Output 1 Input 2 30O M4 Qutput 1
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TCA 105; B; G

Measurement circuit

N

i 13=

Ry=2000 e=56kE
input

Circuit diagram

o-lgc _ _ "
[] [] Outputt
Input 1 []
] v
Input?
o— |
k ) Output 2
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Application examples

Inductive slot switch or proximity switch

IzTCA
5| 105

500pF

Metal sheet damps
oscillation

s =12y

Typical dimensioning values:

SIFERRIT® pot cores, 9 mm dia.
Ordering code BE5935-A-X25
Cu litz wire 12x0.04 mm

Slat switch:

Number of turns: n=2x25
Distance between pot core halves:
2510 3.5 mm

Proximity switch:
Number of turns: ny= 8, np = 40
Distance: 2to 3 mm

Light-operated switch (switching amplifier for phototransistor BPY 61)

7 1CA

. ] 105
BPY B/ F
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TCA105;B; G

Application example

Voltage monitor

Wy =12V
[}
1] |6
5648 Ya Y
200 0y —w 2 TCA 5 ‘
[ ] 105 . I
! e |
2008
[ t037 L0308
Current consumption L cutput voltage versus
Supply current versus output current
supply voltage Ta=25°C; Vg=12V
mA  Ty=25°C,R = v
5 3
2
s o [ g2y
T 4 T L Ta =25°C
2
3
Bz o ,
7 Ta=25°C
1
]
1 Fi
]
L
0 0 =
@ 5 © 5 1 B WY 1" 10" 0! ma
e, — [
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TCA 105; B; G

Switching threshold

Input voltage versus

ambient temperature
W Vg =12V;Rc=0

800
12y
W Res082
AN ‘
\\
750
N
N\
N

700
AN

650
-25 0 25 50 75

= Ta

85 °C

Switching threshold
Input voltage versus
ambient temperature

my
500
V] |
l On-threshsld N
V'S=12V |77 ]
450 R = bTKQ
1 f—rrs -
Off~threshold -
L= B0 threshold 1
| el - .
Ve =12V o
400 R =56k —7“-{“—H‘"
-
'r 7 =" Off -threshold T
: 1
| _
sl | 1
-25 0 25 50 75 85 °C
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pA
70

60

50

40

my
450

400

3506

300

Input current versus
ambient temperature
Vs=12V; R =56k

AN
AN

=12V
R=55kS2

-25 0 5 50 75 85 °C
—- TA
Switching threshold
Input voltage versus
supply voltage
Ta=25°C; R =5.6 kQ
i On-threshold
[ _,._“_jtgeér.ﬁd I S
o 0 =
Ta 15°C
Re=50kR2
] B
i 5 ] B W A/ WV



Proximity Switch TCA 205 A; K

This IC is intended for applications in inductive proximity switches. The outputs switch when
the oscillation is damped, €.9. by the approach of a metal ohject.

QOperation schematic

¥ Uscillatar not damped
- Q
[N
I —o Q
J
L
Dserliator damped
Q

i\_—&ﬂ

Features

Large supply voltage range
High output current
Antivalent outputs

Adjustabile switching distance
Adjustable hysteresis
Turn-on detay
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TCA 205 A; K

Maximum ratings

Supply voltage Vg 30 v
QOutput voltage Va 30 v
Qutput current Iq 50 mA
Junction temperature Ti 125 G
Storage temperature range Tag ~55t0 125 °C
Thermal resistance (system-air) TCA 205 A Rinsa 85 K/W

Operating range

Supply voltage Vs 4.75to 30 v
Ambient temperature Ta —251t0 BS "C
Characteristics Test Lower Upper
Ve=12V;T,=25°C conditions limit B8 typ limit A
Open-loop supply
current consumptian I3 open pins 1 2 mA
L. output voltage per output VgL Ig =5 mA 0.8 1 v
Voo | IgL=50 ma 125 |15 v
M output current per putput Ioy Vau=30V 10 A
Integrating capacitance C 10 nF
Internal resistance at 3 Ris 200 350 660 k€2
Threshold voltage at 3 Vs 1.3 1.5 v
Distance adjustment - Ry [ k(2
Hysteresis adjustment ] cirGuit 1 Rby 0 (3¢
Distance adjustment o Ry Rhy — oo 6" kE2
Hysteresis adjustment J circuit 2 Rny Ry — o &Y kQ
Turn-on delay tdon 200 ms/pF
Osclliating frequency fosc 0.015 1.5 MHz
Switching frequency without C, fs 5 kHz

1) Parallel connection of Rpy to Ay; may at least amount to 6 k
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TCA 205 A; K

Pin configurations

TCA205A TCA 205K
]
Ground 1 I: ]IA Hysteresis
Distance 2[ ]13 Oscillatar
Integrating 3[: ]12 Oscillator Graund 1|0 [0 1% Hysteresis
capacitance . .
I.[ ]11 v Distance 210 (13 Oscillater
s tnfegr;;hng 310 12 Oscillator
G output 5 [ ]10 capatitance
a 50 O +Vs
Ground 6[ ] 9 Turn-on delay Ground 6| [ 9 Turn-cn delay
Q ocutput 7 I: ] 8 ar
Q
Block diagram
LRA 9 Turn-on delay
=] o
Controller,
Delay
¥ ontrar I .
‘ 1 l ‘ —+——= 7 Output @
12 o} —10scillator Rectifier Threshold Driver j
oSt ~=- B I >

switch _*Lr—c 5 Qutput @

TCA 205

|
|
Lol l
2z 14 3 Integroting 1,6 Ground
Distance  Hysteresis capacitance
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TCA205A; K

Schematic circuit diagrams

Oscillator
é +

\ — e Demodulator
Y

L v Threshold

! switch

R L

13 12 2 14 1

Integrating capacitor

Turn-on delay

Demodu-
lator
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Output
transisfors

Outputs

0
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TCA 205 A; K
Application circuit
with 1 coil as proximity switch _ _ _
with 2 coils as slot switch _ L Yy

0sC1 12 7
— e b—o I -
1
1 TCA 205
0SC2 13 5 i
Ly 1 zl ] 1 l [
& 05

Ly, Cop  oscillator

Rai distance adjustment
Rhy hysteresis adjustment
o integrating capacitor
Cop delay capacitor

The resistance of distance and hysteresis Ry; and Ry, for proximity switch TCA 205 A; K
may be applied as follows:

1. Series hysteresis 2. Parallel hysteresis
2 TCA 205 1 2 TCA 205 14
‘de Rh)‘
Riy Rai
—

Circuit 1 is more suitable for proximity switches with oscillator frequencies of f > 200 kHz
to 300 kHz, and small distances. Circuit 2 is more favorable for AF proximity switches having
larger distances. This is due to the lower Ry, values enabled by circuit1 (min. 0 Q) compared
with circuit 2 (min. 6 kQ). Starting at frequencies of 200 kHz, high Ry, values effect in addition
to the hysteresis also the oscillator phase. Practical applications, however, require little phase
response to receive a clear evaluation.
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TCA 205 A; K

Application example for a proximity switch

Coil data pot core B65939-A-X22
coil former B65940-A-M1
& =25mm x 8.9 mm

L =642pH

n =100CuLS 30 x0.05
Measuring plate 30mm x 30 mm x 1 mm, Fe
56 to 200 k2, metal layer

Circuitry Rgi
th =

Co = 1500 pF, STYROFLEX

f =162 kHz

Swiltching distance versus
ambient temperature

13 off
et "
a " Ry= 200kQ
1 1
10
1 [ S
ol =
Ry=56kR
7 o ]

240 <20 0 2 40 &0 80°C
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Proximity Switch TCA305A;G
TCA3558;G

DIP 14; SO4..
DIP 8; SO-8

The devices TCA 305 and TCA 355 contain all the functions necessary to design inductive
proximity switches. By approaching a standard metal plate to the coil, the resonant circuit
is damped and the outputs are switched.

Operation schematic: see TCA 205

The types TCA 305 and TCA 355 have been developed from the type TCA 205 and are
outstanding for the following characteristics:

— Lower open-loop current consumption; I <1 mA

— Lower output saturation voltage

— The temperature dependency of the switching distance is lower and the compensation
of the resonant circuit TC (temperature coefficient) is more easily possible,

— The sensitivity is greater, so that larger switching distances are possible and coils of
inferior quality can be used.

— The switching hysteresis remains constant as regards temperature, supply voltage and
switching distance.

— The TCA 305 even functions without external integrating capacitance. With an external
capacitance {or with RC combination) good noise suppression can be achieved.

— The outputs are temporarily short-circuit proof (approx. 10 s to 1 min depending on the
package)

— The outputs are disabled when V; <approx. 4.5 V and they are enabled when the
oscillator is working steadily (from V; ., =8V}

— Higher switching frequencies can be obtained.

— Miniature packages

Logic functions

Oscillator Outputs
Q | Q

not damped H L

damped L H
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TCA 305 A; G
TCA 355 B; G

Pin configuration

TCA 355 B

TCA 305 A
GND 1 [ :| T4 Hysteresis GND 1 E :la Hysteresis
Distanca 2[ ]13 Oscillator Distance 2[ ]'J' Gscillater
Integrating - Integrating
Caopacitance 3[ 31'2 Dzcitlator Capacitance I: ]" %
L[ ] 1K 0 Output & ]5 0 Output
T output 5 [: :'10 Vaer
; Turn-on
GND ¢ |: j 9 pe
0 Qutput 7 E B
TCA 305G TCA 355G
GND [T 1% [T Hysteresis GND 1 (1] T s Hysteresis

Distence [T]2 13117 Ostillator Distance 2 [T] 177 oscillator

Integrating . .
f 3 12 Oscillator Integrating 3 (1] 16 V,
Capocitonce e = Cupu%ifuncge :
e 1 % Aoutput &1 (13 5 Q Output
T output [T]5 10 [TJ Veer
GND [T 9 [T3 Turn-on Delay
Q Qutput [T77 8{
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TCA305A; G
TCA3S5 B, G
Block diagram
Vo Wk
(? Q
Corifroller
lf:'nniroi
T l F—0 Qutpet Q
[ Dscillator Rectifier Threshold Driver —’_{A
osc ! — 1 B T >
o switch Lo Output T

Delay

<] l ] l
1

Distance Hysteresis  Integrating Turn-on delay GND

capatitance

1) TCA 305 only
2) Connected internally in case of TCA 355

387



TCA 305 A

TCA 305G

Maximum ratings
Supply voltage Vs 35 A
Output voltage Va 35 v
Output current Iq 50 mA
Distance, hysteresis resistance Rgi Rhy 0 Q
Capacitances C), Cs 5 wF
Junction temperature T 125 °c
Storage temperature range Tetg —55t0 125 °C
Thermal resistance (system-air) TCA 305 A By sa 85 K/W

TCA 305G Rin 54 140 KW
Operating range
Supply voltage Vs 5to 30 v
Oscillator frequency fosc 0.01510 1.5 MHz
Ambient temperature Ta —25to 85 °C
Characteristics Test Lower Upper
Ve=12V, T, =—25°C 10 85°C conditions limit B typ limit A
Open-loop current consumption Ig outputs open 0.6 1.0 mA
Reference voltage Vier Lo <10 pA 3.2 \
L output voitage VQL IQL =5mA 0.04 0.15 Vv
per output VOL IQL =25mA 0.10 0.35 v

Vo, I =50 mA 022 | 075 v

H output current Ion Vau=30V 10 pA
per cutput
Threshold at 3 Vss 21 v
Hysteresis at 3 Vhy 0.4 0.5 0.6 v
Turn-on delay tdon T,=25°C —25% 600 —25% ms/pF
Switching frequency w/o C, fq 5 kHMz
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TCA355B

TCA 355G
Maximum ratings
Supply voltage Vs 35 v
Output voltage Va 35 \
Cutput current I 50 mA
Distance, hysteresis resistance Ruis Ry o] Q
Junction temperature 7 i25 °C
Storage temperaiure range Totg —5510 125 °C
Thermal resistance (system-airy TCA 355 B Rin sa 135 K/W
TCA 355G Rinsa 200 Kiw
Operating range
Supply voltage Vs 5to 30 v
Qscillatar frequency fasc 0.015t0 1.5 MHz
Ambient temperature Ta —25 to 85 G
Characteristics Test Lower Upper
Ve=12V: T,=--25to B5°C conditions limit B vp limit A
QOpen-loop current consumption Is outputs open 0.6 1.0 mA
L output voltage VL IoL=5mA 0.04 0.15 i
per output Val Iq =25mA 0.10 0.35 v
VQL IQL=50 mA 0.22 075 W
H output reverse current Ioy Vou=30V 10 pA
per outpul
Threshold at 3 Vaa 21 A
Hysteresis at 3 Viy 0.4 0.5 0.6 v
Switching frequency w/o C; fs 5 kHz
Standard turn-on delay referred to 7, =25°C
0
B
5
[
2
—
1 "'--..__-.____________ Qpprox. oL IK
08 o
06
Ol
02
01
-3 -2 -1 0 10 20 30 L0 50 40 o 80 °C

T
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TCA 305 A, G

TCA3558,G
Schematic circuit diagrams
Oscillator Turn-on deilay for TCA 305
+ . + é
9
O—
| lg R =
Demodulator
¥ . Cutput
Threshold tronsistors
switch N |
GND
|
13 12 2 14 1(GND)
Integrating capacitor Qutputs
+ Ve
R,
Demodu- [] C
lator .
approx. 1.6V . N

T

oo
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TCA305A,G
TCA 355 B, G

Application circuits

Yo Ve
L 1 Lond
12| 7 g
13 TCA 305 5 o7

L ==y T [® z 3 9 3
Ry
Ry
Cd
Py |

Vi "
-
b smﬁn(
17 _6p =
TCA 355
ERRY)

1| 2 8 il.
G 1nF

|

ic)



TCA 305 A; G
TCA305B; G

Lo Co Resonant circuit

Ruy Hysteresis adjustment

R Distance adjustment

D Temperature compensation ot the resonant circuit;
possibly with series resistance for the purpose of adjustment.
The diode is not absolutely necessary.
Whether it is used or not depends on the temperature coefficient
of the resgnant circuit.

R G Integration element

Cq Delay capacitor

Dimensioning examples in accordance with CENELEC Standard (flush)

M12 M18 M 30
Ferrite pot core M33 (7.35x3.6) mm | N22 (14.4x7.5) mm N22 (25x8.9) mm
Number of turns 100 80 100
Cross section of wire | 0.1 CuL 20x0.05 10x0.1
Ly 206 pH 268 pH 585 pH
C,; (STYROFLEX®) 1000 pF 1.2nF 3.3nF
fosc appr. 350 kHz appr. 280 kHz appr. 115 kHz
Sn 4 mm 8 mm 15 mm
R, (Metal) 8.2 k(Q+330Q 33 k) 22 k) + 2.7 kQ
Cy 100 nF 100 nF 100 nF
Note:

At pin 3 (integrating capacitance) we recommend a capacitor of typ. 1 nF. To increase
noise immunity this capacitor can be substituted by an RC circuit with, e.g., R, =1 MQ

and C,=10nF.
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Threshold Switches TCA 345 A
DIP 4

Threshold switches featuring linear, supply voltage-dependent threshoid values. Inductive
loads may be switched at the output without protective diode.

Features

® TTL-compatible

@ High output current

@ Very high input impedance

@ Good stability due to hysteresis
@® Few external components

Pin configurations

TCA345A

=]
Input 1 |: :l& Qutput
¥, zE |] 3 Ground
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TCA345A

Maximum ratings

Supply voltage

Qutput current

Input voltage

Inductance at the output
Storage temperature range
Junction temperature

Thermal resistance (system-air) TCA 345 A
TCA 345 W

Operating range

Supply voltage range
Ambient temperature range

Characteristics
Toms = 25°C

Current consumpticn at autput current
Io=0mA; Vg=2V

=5V
IQ'=40 mA; VS=2 v

=5V

L cutput voltage at Ig =40 mA
Vg=2V
Output reverse current Vo =10V
Switching threshaold (Vg =2 to 10 V)1
Linearity error of the switching threshold
{referred to Vg =2V}
Hysteresis (in% of Vg) Vg = 2V
Hysteresis (in % of Vg) Vg = 5V
Hysteresis {in % of Vg) Vg =10V
Input current
Z vottage via output
Temperature response of
switching threshold

1) measured with increasina input voltage

394

Vg 10 v
IQ 70 mA
Vi 0to Vs v
Lo 500 mH
Teig —55t0 125 °C
T 125 °C
Rinsa 140 Kw
Rinsa 200 KW
Vs 21010 A
Tamb —2510 85 °c
min vp max
Isu 0.55 0.80 mA
Isy 1.35 2.00 mA
Is L 1.85 3.00 mA
Is, 7.00 9.00 mA
VoL 150 300 my
Ian 30 pA
Vi 0.63xVg 0.66xVg 0.69xVg v
30 %
Av, 6.0 10 15 %
Av; 8.0 20 %
AV, 6.0 20 %
I 10 30 nA
v 11.0 13.6 15.0 v
30 ppm/K




TCA 345A

Circuit diagram Test circuit

+Vs

* + 0+ |2
| 2
4 --——— Dutput oMs 1Rs Ry

- 5 I _D—' 4

g )
3

+——o0|)
G:g’und J—

Application circuits

Twilight switch Triangle-square convertar
{switches on light at nightfall)

+—— 0., VS —O*Vs
Rpn \J( Relay %

i s T F U

R L T

Clock generator

J_ o4l =37V
100F ==
fcmtufum Relay {15052}
con. 10K
T
s
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TCA345A

mA
30

'rSH

05

-

lﬁﬁ

396

Current consum'ption Iy versus

supply voltage

IQ =0 mA
/’/
4
/
/
)4
//
0 2 3 b 8 nv
—— VS !
Switching threshold
Input voltage versus
supply voltage
g
Jﬁ Hys‘reres_i.;
Switch-off
4
7
/! //
V' | owich-on
4
/!
/l'
|
0 7 4 6 8 oV
—e - VS

m¥
250

Var

T 200

150
100

50

Current consumption Ig_ versus

supply voltage

Io =40 mA
/
//
/
/
/
¢ 2 4 0§ B WV

L output voltage versus

output current

A

\\\

//

vsnzvﬁ/

-3
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5 60 70 mA



Power Operational Amplifier TCA 365 A

TO-220

The TCA 365A is a power op amp in a plastic package which is similar to TO-220. At a
maximum supply voltage of & 21 V, the IC delivers a high output current of 3.5 A. The op amp
is protected against thermal overload and short circuits.

Features

® High peak output current, up to 3.5 A

® High supply voltage, upto 42 V

@ Thermal overload protection

@ Internal power limitation

® DC voltage short-circuit proof to +Vs and —vy

Applications

@ Power comparator
® Power Schmitt trigger
® Speed control of dc motors

Pin configuration

+VS

+Input 0——% 5
TCA 4
365A

-Input o— 3

Output

- VS

Pin 3 is electrically connected to cooling fin,
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TCA365A

Maximum ratings

Supply voltage

Ditferential input voltage

Supply current

Ground current {min./max.}

Qutput voltage

Peak output current

Junction temperature

Storage temperature range

Total power dissipation {at T =85 °C)

Thermal resistance (system-case)

Operating range

Supply voltage
Case temperature
Voitage gain

398

+21

Vs

4.0
—40to+35
Vs +1

3.5

150

—50to 150
3

5

+3to+20
—25to 85
20

b R

o

o
o0

gé




TCA365A

Characteristics
Ve =+15V; T,=25°C

Open-loop supply

current consumption

Input offset voltage

Input offset current

Input current

QOutput voltage

R =12Q,f=1%Hz

R= 4Q,f=1kHz

input resistance

f=1kHz

Open-loop voltage gain
f=100Hz

Common-mode input voltage range
Common-mode rejection
Supply voltage rejection
Temperature coefficient of V5
—2557;585°C

Temperature coefficient of Ijg
—25 <T;<85°C

Slew rate of Vg for
non-inverting operation

Slew rate of Y for

inverting operation
Disturbance voltage

referred to input DIN 45405
Short-circuit current

{S1 closed)

{82 closed)

Test

circuit min typ max
Ig 1 20 40 mA
Vio 2 -10 10 my
Io 3 -100 100 | nA
I 3 0.2 1 HA
Vape 4 +13.0 13.5 "
Vaps +12.5 13.0 v
a 4 1 5 MQ
Gyo 5 70 80 dB
Vic 6 +13/—15 | +13.5/~151 v
kewA [ 70 80 dB
ksvr 7 —70 —80 dB
Yyio 2 50 pv/K
%0 3 0.4 nA/K
SR 8 2 Vius
SR g 2 Vius
Ve 1 2 5 "y
Ige 1 0.75 A
ISG 1 ~0.75 A
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TCA365A

Test circuits
Figure 1 Open-loop supply current consumption, disturbance voltage

+Ve Va

Ig

\ 51 /
\ e
/

v 100KQ2 [0

52 == 220nF S1 and S2 as shown
unless otherwise specitied
mn? !ﬂmkn _
& L
-Vs
Figure 2 Input offset voltage, temperature coefficient of Vi
+Vs
q
X\
/ Vv, Vg=100Vpp
190
L7KR
220nF
LR Qun T
&
-V
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TCA 365 A

Figure 3 Input offset current; input current, temperature coefficient of I;o

"VS

45V

[

S1 open - S2 closed: [, = —&_

1MQ

S2open-S1closed: L= 3 :‘qu
Vo

S1 open - 52 open: Iio= TMa

51 closed - S2 closed: offset alignment

Figure 4 OQutput voltage, input resistance

+ VS

- VD

6236 11 Ry

4.Tk2 T 220nF

S closed: to measure Vapp
S open/closed: to measure R;
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TCA365A

Figure 5 Open-loop voltage gain

+ VS
[

o

f=100Hz

-V

100K

Gyo = |20 tog 101 x—?—
i

Va

~
P

Figure 8 Common-mode voltage gain Gyc 7
Common-mode rejection kcump (dB) = Gyg (dB) — Gy (dB)

47k

3V T 100Q

100

oV
e

N

8.20

402

f=100Hz
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-]
-Vs
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TCA 365 A

Figure 7 Supply voltage rejection

569
—f o =30V
ksvr =20 log —2Y0__ (4n
100 nF 1oceuF SVR ™ 9'75;;253;[ ]
|
Fav,
t.mQ 106Hz
470
——r \\ 1 1000pF
o Vg
475
p—}——— +
,f”’f 10 8.2
'J=-15V
ili 226nF

Figure § Slew rate for non-inverting operation

——o 15=30V

1000uF

15V+0.3V 820

91k
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TCA365A

Figure 9 Slew rate for inverting operation

Ve=30V
y

100k2

10kQ
\ 1000 pF
-
v 10
15v20,3V n_-r; 15Y 829
—|j20nF
L L
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TCA365A

Safe operating area of output stage
Cutput current versus collector
emitter voltage

A Toc=25°C

I

Ta

N

A\
\
AN
N\

N
\y

1] 10 20 30 40 50V

VEE

Supply current versus
supply voltage
Tc=25°C
mA
25 T

]
J L

Y
0 2 4 6 8 10 12 14 16 18 20V

—h‘!Vs

Maximum permissible power
dissipation versus case temperature

20

—_—u

-25 0 25 50 75 100 125 150°C

—srr—p T

Input current versus
ambient temperature
Vg=£15V

nA

250 T T

L 200

150

100

50

-25 0 25 50 7% 100 °C

—_— TA
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Power Operational Amplifier

TCA 365 A

HWs-ln

Vs -Vy

406

Open-loop voltage gain
versus frequency
Te=25°C; Vg=215V

I

|
i
i
j
g

|
|
!
H
|

' w0 oW

w* 10° 10 107 H

— f

Saturation volitage versus

output current

Te=25°C
v c

5

|
i
|

L

La

Phase response versus frequency

To=25°C; Vg=x15V

180 M T T TR
; |
160

- wo

T
120 é

|
1
1
100 1

BO

10 w0 ot w1t

-

10 Hz

Common-mode rejection versus

case temperature
Ve=115V
dB

| |

90 7
kemp L

80 \

75 AN

~25 0 5 50 75

109 °C



AM Receiver Circuit TCA 440

DiP 16

AM receiver circuit for LW, MW, and SW in battery and line operated radio receivers. It
includes an RF prestage with AGC, a balanced mixer, separate oscillator, and an IF ampilifier
with AGC. Because of its internal stabilization, all characteristics are largely independent of the
supply voitage, For use in high quality radio sets the TDA 4001 should be preferred to the
TCA 440, :

Features

@ Separately controlled prestage

@ Multiplicative push-pull mixer with separate oscillator

® High large signal capability from 4.5 V supply voltage on
@ 100 dB feedback control range in 5 stages

@ Direct connection for tuning meter

@ Few external components

Maximum ratings

Supply voltage Vs 15 v
Storage temperature range Teta —40to 125 °C
Junction temperature T 150 °C
Thermal resistance (system-air) Rinsa 120 K/IW

Operating range

Supply voltage Vg 451015 v
Ambient temperature Ta —15to 80 °C
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TCA 440

Characteristics
Ve =9V, T,=25°C; fig =600 kHz; ., =1 kHz

Total current consumption I 105 mA
RF level deviation for AVpr= 6dB AGgr 65 dB
m = 80% AVar=10dB AGgr 80 dB
AF output voltage for Vg
{symm. measured at 1-2)
for m = 80% Ve = 20 pV VaF rms 140 mv
Vire=1mV VAFrms 260 my
VirF = 500 mv VAFrms 350 mvy
for m=30% Vigr =20 pV Vakrms 50 mv
Virr=1mY VAFrms 100 my
V.RF =500 mv ViEms 130 my
Input sensitivity
{measured at 80 §, far =1 MHz, m = 30%/0%, Rg = 540 Q) ]
at signal-to-noise ratio §;—N =6dB Vige 1 l pv
{in ace. with DIN 45405} l |
SN 2608 Viar (7 pv
S+N _eggn Ve 1 my
N
RF stage
Input frequency range far 0 to 50 MHz
Output frequency fir =fasc —fre fie 460 kHz
Conirol range 4Gy 38 dB
Input voltage (for 600 kHz, m = 80%) :
for averdrive (THD s = 10%}, |
symmetrically measured at pins 1 and 2 VigFoo 2.6 ; v
{mean carrier value) ViRFims 0.5 |V
IF suppression between 1-2 and 15 ae 20 dB
RF inputimpedance
a) unsymmetrical coupling
at Grrmax Z, 2/5 kQ/pF
at Gremin Z, ; £2/15 kL /pF
b) symmetrical coupling I
at Gire max z, |45 KQ/pF
at Gar min Z, " 4.5/1.5 kQ/pF
Mixer output impedance Zq | 250/4.5 kQ/pF
{pins 15 or 16}

408



TCA 440

IF stage
input frequency range il Gto 2 MHz
Control range at 460 kHz 4Gy 62 dB

Input voltage (mean carrier value)
at G, for overdrive Vigrms 200 my
(THD s = 10%), measured at pin 12

(60 Q to ground, fr =460 kHz, m = B0%; fjeq =1 kHz)

AF output voltage for V- at 80 3 (pin 12)

Vig=30pV, m=280%;f,g=1kHz Vo aFrms | 50 my
Vie=3mV, m=80%;fsq=1kHz Vrarmms | 200 my
Vig=3mV, m=30%;fhea=1kHz V5 AF rms 70 my
Viip =200 uV; m =30%, fir =455 kHz; fiar =1 kHz V7 AFrms 35to 60 my
IF input impedance (unsymm. coupling) Zi /3 kQ/pF
IF ouiput impedance Zy7 200/8 kQ/pF

Tuning meter
Recommended instruments: 500 pA {8, =800 kQ}
or 300 pA (R= 1.5kQ)

The IC offers a tuning meter voltage of 600 mVgy max. with a source impedance of
approx. 400 Q.
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TCA 440

Measurement circuit for output voltage

8v
: iTinF son  455kHz
2
i 500
F
¥ 4TnF L ; -
4TnF
1
I
% 15w i3 fr2 1 0 9
] TCA 440 [Hm
TEE - T[T
Ix
TTTé
B © Viar
AATIB
Coll Assembly Vogt D41-2519 400 -LanF 12%5 === 10nF
Turns
25k I
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TCA 440

Circuit diagram

| Va.ﬂ.\..
& F e
=
8
| &
{1
| ¢
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TCA 440

Block diagram

s ﬁe;es.—sa—r‘y _____ - +Vs

| ) | 451015V
| ' |

| @ L) L

l T iy |

input Stage 1B % IF Stage

JmTT T
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n[Turns] Rg [€2]

15

40
540
L2k2
2,2k
4,8k

Rl

Vireo

AATIE
1
~ 1
!
1 I—s
IC
330pF
I, 5
6-160pF| 4 % L
l'.j. 4
! Toon
1
| it
i 6,2nF 2
|
!
§-230pF

TCA 449

Z; = 6082

o+9Yy

Vaar

QB.ZRQ

L1-Lz M 25 pot core
L3-L11 with coil assembly Vogt D41-2519

. 18k
rf :
25uF
T

Ly 2+6turns 6x12x0.04 CuLS Switch

Ly n turns 0,15 CulL
Ly 90turns12x0,04 Cu LS
L4 35turns 12x0.04 Cu LS
Ls 15turns 010 CulL
Lg 70turns 12x0.04 Cu LS
Ly 35turns12x0.04 Cu LS
Ly 60 turns12x0.04 CulS
Lip 22 turns12x0.04 Cu LS
L1y 68 turns 0.06 Cul

Ol{e1 9510U-03-[2UBIS 10} PNDAID JUWSINSEIW

A (B |C
off |on |off |separate prestage control
on |off |on |prestage control voltage

derived from IF control
voltage

fi=1MHz; m=30%

ort vOL



viv

AAI8 — Vs
i
108nF
L'i 1 "‘6 T
[]z,zkn
336pF
1
4C=3200 Murata SF 455D
4

AC=370pF

Vige @

Qa'zkn -i-= 250F

Ly-Ly  with coil assembly Vogt D21-2375.1
Ls-Lyy with coil assembly Vogt D41-2519

TCA 440

1

Lip
Ly 4

05 turns 12x0.04 Cu LS
7 turns 010CuL
80 turns 12x0.04 Cu LS
35turns 12x0.04 Cu LS
15 turns 0.10Cu L
20 turns 12x0.04 Cu LS
50 turns 12x0.04 Cu LS
22 turns 12x0.04 Cu LS
00 turns 0.06 Cu LS

Yar

ObY YOL UM MIN Jo} ajdwexa uoneaddy

oy VOl



TCA 440

Prestage control TCA 440

6
¢, 1650 kit
¥, = 600 kHz Unmad. g

Vi = 460kHz Unmad.

mv
2 g0l
8
o
E*"S 500
5 I 400-
g ! 300+
%
g 200
o
100 -
0
0

0 W dB
—= Aftenuation 45,

The input ist not power matched and can be driven with a higher resistance. The selected V;
ensures a constant Vys (50 mv peak-to-peak).

IF control

i{F Control Vollage ——m <

0

T
3 40 50 60 dB
—— Attenuation 46,

The selected Vir (469 kHz; m = 80%; froq = 1 kHz) ensures a constant Var (200 mV, rms).
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TCA 440

AF output voltage versus RF input voltage

rgV
ST 1T T
FroqzTkHzZ [} ;
VAFrms J?HF=1MHZ } I =‘!5|\!l:
m=03 x‘ T
t | \ el il s
100 - WAL ” l‘-"' L Sl
// ,4‘/" ‘
i /f A | TN
. \ ]
: Lz V/ J i \{
) ailv %l ! 45V
| r | 1 it
Ve VJ/ i
/1 /A =
7
il
l \) Measured Symmetrically at 1 and 2
0 1L | L]
1073 167 10" 10 %' 10? 0% mv
— Vi

Exampte for medium wave applications

AF output voitage versus cutput frequency
Total harmonic distortion versus modulatien

frequency
MVrms Yo
150 l 15
Vae SV THD
125 : &
T ‘, \. T
Fe N
00 : —HH o
Vi \ i
75 N
- Without Datuning\ ;" THD \:I
== 3kHz Detuning K "‘
50 | : 5
YN
/ 1
Bt g
1T fAF = fmm‘i
I‘h THD L] ‘ i
0Ly 111 0
05 1 10kHz
r. &F
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Passband characteristic versus input
frequency, measured from input to

output of the circuit

d8

10!

——w= Attenuation a

- 40

1632 1440

14648 1456 1464 1472 kHz
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TCA 440

Total harmonic distortion versus detuning (parameter: modulation frequency)

Vs=9V fosc =1.455 MHz + 4Af m=30%
firr=1MHz fir =455 kHz Vigr = 20 MV ng
%
14 I’ —

THI 49 /\
T

10 —_

LkHZ N

- N
]
jd
N

\ 2kHz

—

ikHz —— —
j | kHz

-10 -8 -6 -4 -2 0 2 b 6 8 10kHz
——= Petuning A4F

Total harmonic distortion versus detuning (parameter: RF input voltage)

%
] R U
| t T
J m = éﬂ% Figure 2: Vige = 2V
THO 1 Figure 20: VLRF=20mVrms“‘i'”
Figure 200: V. =200mV, i 00
T 5 (200 Ak\
5 //// N |
/ / / \
4| / _
Y 2
3 2 W 1 ™. /
N\ / N3
2 ~
P
! ’ | —
0 n
N -8 -5 -4 -2 0 2 4 6 B 0kHz

——» [etuning 4F
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TCA 440

AF output voltage and noise . Signal-to-noise ratio versus
figure versus RF input voltage RF input vollage
switching position @ switching position ®
mvrms
: dB
0 80
z il
Ve [ A= m ,
T 10’ | I 60 ] i ‘ i
i |1
50 L il »""’H
ll L )’ | !
0 PR
Kt
kS r"-”,%—-—‘g- ] M {
f | L 11[|R =500t |
20 ll T _ T%-- ﬁT
Lt b e N b al | |
'] !W lm HM Vil L1 FLETR 3 11 A0 A T 1
g w10 w1 MV 07wt o0t ot w0 Wy
= Vg ot 600 e et 6002
Signal-to-noise ratio versus RF input voltage
{parameter is generator impedance)
5 switching position ()
d
BC FTT ] ! T f : T l — t’l‘]’
g R L
w® | i i
60 [ ] : f ‘ 1‘
| I Pz
50| L ] H&'f:’/”
| | I T , I T 1l
| 48K | 1,7 T |
" Ll S 1L
5 2400 L0 rAuRNIinn '
! / )’J l‘L | l
30Lm._ i {, paVid J” | -
Y759 i T
20 //’ P E?Q ! i
Fmaip dilB B
A R e \ |
mé;/;'“i L ‘i d
o AT e | — - L HH-H
A 1l Il
[H i } i T L | f — ] i _ﬁ,ﬁ_ﬁ; A1
10?2 107 10" 10° 10’ 10% MV s

——= Vipe ot 6062
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TCA 440

Application example for MW

Prestage control is derived from IF control

330pF

AC=320pF

JEOnF 15nF] g

2,2kQ2

N

AC=3T0pF

TCA 440

ViRe

Ly 105turns 12x0.04 Cu LS
Ly 7iurns 0.10CulL
Lty 80turns 12x0.04 Cu LS
Ly 35turns 12x0.04 Cu LS
Lg 15turns 010CulL
Lg 20turns 12x0.04 Cu LS
tg 50turns 12x0.04 Cu LS
Lig 22turns 12x0.04 Cu LS
Lyq 400 turns 0.04CulL

18kQ

!

| AR S

AA 18

10

47 pF | 33nF
: 39k 12k

L

370A
B'N‘Qﬁ TSIJF 15k0

Li-La With Coil Assembly Vogt D 21-2375.1
Ci) L3-L11 With Coil Assembly Vogt D 41-2519
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TCA 440

Test figures for application example for MW

Total harmonic distortion and AF output voltage
versus RF input voltage

measured symmetrically at pins 1 and 2
fi=1MHz, froq =1kHz, fr =455 kHz, Vg =9V

Yo o MVims
8 f.oo! ST T
[

o] 0l 4 {l . ,i‘/J’ carti]f
ARl el

1 Xp Y | L

A 3‘6}( i

0 U_L%‘.Jd LU “__4_ i
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TCA 440

Application example for MW using BB 113 varicap diodes

330pF
11
I
270K

e

7 BB 113

wl | £

—

oV {4.5-15V)

+Vp
Lp
La
-, With Coil Assembly Vogt D21-2375.1 Ls

L,-L,, With Coil Assembly Vogt D41-2519 Ls

Vin=8.5V — £ = 800kHz Lig

L1 105turns 12x0.04 Cu LS

7 turns 0.10CulLs
80 turns 12x0.04 Cu LS
35 turns 12x0.04 Cu LS
15 turns Q10CulLS
20 turns 12x0.04 Cu LS
50 turns 12x0.04 Cu LS
22 turns 12x0.04 CulLS

Vin= 30V —=£ = 1620kiz Ly 400 turns 006CuL

421



TCA 440

Conversion transconductance versus oscillator voltage

mS
35
1 il T
L | ‘ |
Y '
n 30 + R R L ™ - T —
5 e ,L |
' | //; ‘ } |
20 (I 7/ I | |
\ | / ! \ | ’ 1 |
3 I N ._! O HE TN N T SO N Lt |
| s o De | w
i Vi, Vi i i
I i |
i ¥, = Const.=1mVatFin1
foo=MHz, m=0% | | i
fosc= 1.455MHz | ‘
5L Fp = i55kHz ; i
N Ve Za9v | !
V, =omy ! !
0 S P EO (R A O I
0my 0omy. Wene

~——m Yy at 5 (4 With Capacitance to Ground)
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TCA 440

Measured values for application example for MW using diode BB 113

AF output voitage and total harmonic distortion versus RF input voltage
fi=1MHz; g =1 kHz; fi = 455 kHz
Vs =8V, Vigr symmetrically measured al pins 1 and 2

%
I
THO | ‘;

15, 300 ‘
i
’|
lf

01 200

F i S

5 4
i i
0 ol L L . rh
1072 167 10* mv
Tuning meter voltage versus IF controf voitage
(parameter: impedance of tuning meter)
my
&00 |—_T -~ [ -
-
4 |
! S

Example for moving coil instruments

A; Full-service deflection

1.5KQ | 100 pA
15kQ | 170 pA
2kQ | 200pA
350Q | 500pA

] 200 hOU 500 V 800 my
—
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Phase Control

TCA 785

DIP 16

This phase control IC is intended to control thyristors, triacs, and transistors. The trigger
pulses can be shifted within a phase angle between Q° and 180°. Typical applications
include converter circuits, AC controllers and three-phase current controliers.

This |G replaces the previous types TCA 780 and TCA 780 D

Features

Large application scope
LSL compatible
Qutput current 250 mA

Large ramp current range
Large temperature range

Pin configuration
top view
Vo Q2 @M1 L G Vg T Ry

B 5 % 13 12 1 1w 9
Ao are1cr

Reliable recognition of zero passage

May be used as zero point switch

Three-phase operation possible {3 ICs)

Pin No. Symbol Function
1 Og Ground
2 Q2 Output 2 inverted
3 Qu Output U
4 a1 Output 1 inverted
5 Vsyne Synchronous voltage
6 I Inhibit
7 QZ Qutput Z
8 Vaiab Reference voltage
9 Ry Ramp resistance
10 Co Ramp capacitance
11 Vi Control voltage
12 Ciz Pulse extension
13 L Long pulse
14 Q1 Output 1
15 Q2 Ouiput 2
16 Vs Supply voltage
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TCA 785

Functional description _

The synchronization signal is obtained via a high-ohmic resistance from the line voliage
(voltage V). A zero voltage detector evaliuates the zero passages and transfers them to
the synchronization register.

This synchronization register controls a ramp generator the capacitor Cy of which is
charged by a constant current (determined by Rg). If the ramp voltage V), exceeds the
control voltage V4 (triggering angle 9 ), a signal is processed to the logic. Dependent on
the magnitude of the control voltage V;, the triggering angle ¢ can be shifted within a
phase angle of 0° to 180°.

For every half wave, a positive pulse of approx. 30 us duration appears at the ocutputs Q1
and Q2. The pulse duration can be prolonged up to 180° via a capacitor Cyg. If pin 12 is
connected to ground, pulses with a duration between ¢ and 180° wil) resulit.

Outputs Q1 and Q 2 supply the inverse signals of Q1and Q2.

A signal of ¢ +180 ° which can be used for controlling an external iogic, is available at pin 3.
A signal which corresponds to the NOR link of Q1 and Q 2 is available at output QZ (pin 7).
The inhibit input can be used to disable outputs Q1, Q2, Q1, Q 2, QU.

Pin 13 can be used to extend the outputs Q1 and Q2 to full pulse length {180° - @).

_i. Fulse

Block diagram C2 =5, extension

Voo S Zero N
SYNC detect, .
Sync.register
1%
B 16 1 L
— Discharge 15 Q2
monitor Logic _
== 2 42
+ -
GND 1 ;@.-.-
1 ? ~
Control
cemparator
168 Discharge
transistor
9 8 10 V[N 6 13

e —Y Control ih _
RQE Vitan i I— (-—L)vnlfuge Inhibit l('g:'[iupfl;.lf‘sisn
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TCA 785

Pulse diagram

[ i | [

L m

|
: ot | ; Ay Vs Synchrenizotion voltage
! ‘\/
| P o
|
— . r—t ¥, Ramp peak voltage

: * : : ¥, Ramp voltage
I N ¥y, Control voltoge
+ ‘ 4 e Vig Min.ramp voltage=Vq;

T &

(- | ﬂ

; } { I Vig 02
{ i —L P
; i et Va0
I I o

L |
I | } | V502 Pin 1Z to GND
I i J | |
|
| ! l ) Vi 01 Pip 12 to GHD
T I

T < —
! | _I | V,-@2 Pin13to GND
——_—— ! | e
1 1 1]
. , ; B
! | __l . ¥, -B1 Pin13toGNO
| oo
| I
| ¥+ QU
| | i | |
NI T
' ]
i ! (-
I [ [
! | I L1
T T T
[F) 180°
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TCA 785

Maximum ratings

Supply voltage

Output current at pin 14, 15
inhibit voltage

Control voltage

Voltage short-pulse circuit
Synchronization input current
Output voltage at pin 14, 15
Qutput currentatpin 2, 3, 4,7
Output voltage atpin 2, 3,4, 7
Junction temperature

Storage temperature

Thermal resistance (system-air)

Operating range

Supply voltage
Operaling frequency
Ambicnt temperature range

428

Lower Upper

limit B limit A
Vs —0.5 18 A
FA —-10 400 mA
Ve —0.5 Vs v
Vi —0.5 Vs A
Via -05 Vs A
I —200 + 200 LA
Ve Vs v
I 10 mA
Vo Vs A
Ti 125 °C
Teg —55 125 °C
Rinsa 80 K/W
Vs 8 18 v
f 10 500 Hz
Tamb —25 85 °C




TCA 785

Characteristics

B<VL <18 V; -25°C<T, < 85°C:f =50 Hz

Supply current consumption
51...56 open

V=0V

Cyp =47 nF: Ry = 100 kQ

Synchronization pin 5§
Input current

R varied

Offset voltage

Control input pin 14
Control voltage range
Input resistance

Ramp generator

Load current

Max. ramp voltage
Saturation volt. at capacitor
Ramp resistance

Sawtooth return time

Inhibit pin 6
switch-over of pin 7
Cutputs disabled
Outputs enabied
Signal transition time
Input current
Ve=8BYV

Input current
Ve=17V

Deviation of g

Rg = const.
Vg=12V; Cyy =47 nF

Deviation of §;

Rg = const.

Vs=8to 18V

Deviation of the ramp voltage
between 2 following
half-waves, Vg =const.

Test f=50Hz

circuit Lower Vs =15V | Upper

No. limit B typ limit A
I 1 4.5 6.5 10 mA
Lsms 1 30 200 pA
AVg 4 30 75 my
Vis 1 0.2 Vio peak v
Ryy 5 15 kQ
Iw 10 1000 L.LA
Vig 1 Vs—2 Vv
Yio 1.6 100 225 350 mv
Ry 1 3 300 kQ
i 1 80 WS
Ver 1 3.3 25 v
Ven 1 4 3.3 v
I 1 1 5 us
Isn 1 500 800 A
—Is 1 80 150 200 MA
lo 1 —5 5 %
Lo 1 —20 20 %
AVig max +1 %
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TCA 785

Characteristics

8=V =18V, -25°C<T,,,<85°C; f=50 Hz

Long pulse swilch-over
pin 13

switch-overof $ 8
Short pulse at output
Long pulse at output
Input current

Viz=8V

Input current

V13 =17V

Outputs pin 2, 3, 4,7
Reverse current

VQ = VS

Saturation voltage
IQ =2 mA

OQutputs pin 14, 15

H output voltage

L output voltage

IQ =2mA

Pulse width (short pulse)
5 9 open

Puise width (short pulse}
with Cy,

Internal voltage controt
Reference voltage
Parallel connection of
10 ICs possible

TC of reference voltage

Application hints for external components

Ramp capacitance Cyp

Triggering point tr

Charging current  Jip =

1} Attenuation to flyback times

2} K=1.10+ 20%

430

Test f=50 Hz

circuit Lower Vs =15V | Upper

No. limit B fvp limit A
Vian 35 2.5 v
V13L 2.5 2 W
.[13 H 10 P.A
~IaL 1 45 65 100 uA
Toen 2.6 10 BA
Vea 26 01 0.4 2 \Y
Viansk 3.6 Vs-3 Vs-2.5 Vs—1.0 v
ViansL 26 0.3 [1X:) 2 - v
ty 1 20 30 40 JTE
th 1 530 620 760 us/nF
Vet ] 2.8 3.1 34 Y
Qe 1 2x104 5x10°4 1/K

max

1 uf"

ViixRexCyy 2

2)

The minimum and maximum values of [,g are

to be observed

Ramp voltage

Viomax = Vs —2V  Vip=

Ve X Kxt

Ry x CiO

2)



TCA 785

—_—

Pulse extension

° vilu"ti

Pulse extension versus temperature

WsinF
760

720

Ve=15V
650 C=AnF

600 T —
540

480

420

360

e{aoli !

240
180 |

60
; |

=40 =20 0 0 40 60 80 100 °C

Qutput voltage measured to + Vg

37
35
33

VotV

/] +25°C

\\

25 o= :

\

\

3
\
W

<
&

0 100 200 300 400 500 mA

P ot
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Phase Control

TCA 785

432

mA
85

19

73

6.7

64

5.5

49

43

Supply current versus supply voltage

T -25°C

+25°C

AT85°C

12

1
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TCA 785

Test an- measurement circuits

Measurement circuit 2

Vg
Rp Iy
{Tege!
Pin MC 6
23487 |(w
1"‘.15 {Vent/

The residual pins are connected as in measurement circuit 1

Measurement circuit 3

Vs

Pin

Ig
%15 ' I MCE
R l v

The residual pins are connected as in measurement circuit {
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TCA 785

Measurement circuit 4

Vo imV
BT |
! !
4
0 | |
| i
75 +———— P
|
v |
|
I

00kQ
Pin 5

g

10pF 1kQ I
l I

Residual pins are connected as in measurement circuit 1
The 10 puF capacitor at pin 5 serves only for test purposes

Measurement circuit 5 Measurement circuit 6
o+
Pin3 Osc.

Dvnl

Pin 11 I

N oosy
In
Pin 1

435



TCA 785

Inhibit 6 Long pulse 13
+ +
] o—
lo—+—C 33—
i)
12k i) 65
i
Outputs

Pulse extension 12 Reference voltage 8

& + e +

hA

O
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TCA 785

Additional circuit description
Application examples

Triac control for up to 50 mA gate trigger current

R {
o .
y —
L7k
oW []Rs‘m(
220kQ
SZmauos
j— ®L0ﬂd
04TpF ==
] -
1 16
[]t..?kn
2| 5 BAY 61
7| Te
R 1500 |TXCOME0 SN
AY | 3 ! S 4
BAY |BAY BAYE1
20V~ | 120 £ {61 L 3
ih bV 1 Tca 78S L
=i S
e 5 1 T ZAUFMKH)
6 1
h22yf| i_"z_k;') ’Hﬁ)kn
2504 7 10 .
m
A 9
22k6
G | €
01pFm= 1%]2
L7 1150
00k oF (pF
o—
Mp

A phase control with a diretly controlled triac is shown in the figure, The triggering angle of
the triac can be adjusted continucusly between 0° and 180° with the aid of an external
potentiometer. During the positive half wave of the line voltage, the triac receives a positive
gate pulse from the IC output pin 15. During the negative half wave, it receives also a
positive trigger pulse from pin 14. Trigger pulse width is approx. 100 ps.
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TCA 785

Fully controlled AC power controller
Circuit for two high-power thyristors

¢ a
?ﬂ:‘% = xo
8 “}s%
o< =3
i £E EF
| X .
i X
J
T
|
|
|
|
t
f
!
!
|
I
1
i
1
|
]
|
w |
s -
g T i !
:, — S ‘_c_ i
=1 -
— oo = —eg
| o |
W m] uh e m] Lo I =] g t% ‘
™ = I T T I z |
t = 21
° I
0 TCA 785 |
] ]~ "] o] w»i =] =] o :
| % |
| B |
| w_ | !
I g =2 |
I 2 !
I = |
Uy AU [ SN I, 1
Ec i} o —
£5
™ )
G 5% as
2
a3 = X
139 &

Shown is the possibility to trigger two antiparaileled thyristors with one IC TCA 785. The
trigger pulses can be shifted continuously within a phase angle between 0° and 180° by
means of a potentiometer. During the negative line half wave the trigger pulse of pin 14 is
fed to the relevant thyristor via a frigger pulse transformer, During the positive line half wave,
the gate of the second thyristor is triggered by a trigger pulse transformer at pin 15.
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Speed Controller TCA 955

DIP 16

The TCA 955 is suited for the speed controi of dc moiors. The principle corresponds to a
clocked control. Qutstanding features are its high control accuracy, its large supply voltage
range, and the possible current saving. Additionally, the [C features a battery voltage indicator.

Typical applications
Speed controi in

@ tape recorders

® cassette recorders
® record players

@ movie cameras
® control system drivers

Maximum ratings

Supply voltage Vg 16 \
Supply voltage

(pin 11 and pin 15 connected) Vs B v
Qutput current pin 16 I 200 mA
Qutput current pin 12 Inuen 15 mA
{LED output)

Power dissipation, LED output PgLep 150 mw
Junction temperature T; 125 °C
Storage temperature range Tatg —5510 125 °C
Thermal resistance (system-air) Rinsa 85 K/wW

QOperating range

With internal short-circuit stabilization Vg 2106 v
{pin 11 and pin 15 connected)

With internal stabilization Vs 4810 16.0 vV
(Vs to pini5)

Ambient temperature range Tamb —2510 85 °C
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TCA 955

Characteristics

Tamb=25°C; Vg=22V1t0 160V
Controller

Current consumption Vg =48V

Stabilized voltage

Vs=48Vto 16V

Input thresheld {pin 3)

to ground

Hysteresis of input threshold
Offset voltage {pin 3 to pin 2)
Input current {pin 3)

Output transistor saturation voltage
IQ“ 50 mA

Output transistor cutoff current
Duty cycle - control range?

Rated rpm2)

Error in rom with
duty cycle contrl® from 0 to 1

Switching oscillator
Frequency
Average voltage pin 10

Voltage pin 11
peak to peak

1) Duty cycle

2) p = number of pole pairs of the tachometer generator.
3) in applications without switching osciliator.
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min typ max
Is 83 12.0 mA
I3 15.5 24.0 mA
Vatab 275 3.00 3.30 ')
Vi 0.46 x Vy, 0.485 x Vi, 0.51 x Vy v
AV 0.015xVy | 0.03xVy, \
Vottset 11 20 mv
I| 1 p.A
Vo sat 0.84 1.00 v
VO sat 0.92 1.25 Vv
IQ H 30 I,,I.A
v 0 1
12,65 14,85 17,64
n rpm
p-RyCo pR-Cy p-Ry-Cp
0,224 o

NpC; |°

f . Hz
0,4 -Ry-Cy

Vaose 0.48 x V11 v
Vaosc 0.18 x Vyy \'}




TCA 955

Battery voltage indicator min ‘ typ | max
Thresheld voltage Vion 1.5 v

Vion 1.0 v
Hysteresis Viy 220 mV
Input current | 0.2 HA
Saturation voltage VaLen 0.5+500% Lgp |V
LED output?
Formulae:
Rate rpm n= 14.85 [rpm)

p-Ry-C,
R np

Switching frequency f= 0 [Hz]

in operation without switching oscillator.
Reference value Viet= 0.44xVyy [V

Precharging voltage at C; Ve= 087 x Vg [V]
(pin 6 and pin 7 connected)

1} A protective resistor of 500 Q + 20% is integrated inside the IC.
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TCA 955

Block diagram for speed control with TCA 955

A Sy T
v stob #-——E= - ——+-—f -1
stab L'al[lﬂ'ofﬂpi: ! BoF
10 to SORQ Tantalum |
,————c'é: -—4
g %ozzfomnr — P
& 5 617 8|19 10
Actual”| |}
ual Reference
R value viliie
B7KEY ‘&—0""%@‘1
RPa 1 Input Frequencyl | Mano chilr;; L‘S:»:?’:gii;g —{Switching
zanmplifier doubler | flop circuit stage oscillator]
[ 1 [ 1 | L1 L1
i | | L J
Vo =43V
Battery Veltage| |45
voltage | +—{stabili- g
indicator zation
L
L
L}
13 12
X LD ab
|
R [25kQ
'VS

Dimensioning notes

1. The internal voltage stabilization offers the following advantages:
— operation with highly varying supply voltage,
— wide range of supply voltage,

2. In order to receive pulses with a steady duty cycle at the output, symmetrical pulses must
be applied to the input.

3. It is recommended 1o use multipole tachometer generators as this improves the accuracy
of control and possibly the power consumption.

4. The power consumption can considerably be reduced by means of the switching frequency
oscillator at low electric motor time constants.

5. Higher accuracy can be oblained by using a second-order filter instead of Cj.
6. When using rapidly starting motors, the precharge circuitry reduces overshoots.
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TCA 955

Saturation voltage of output transistor Rpm versus ambient temperature
Output voltage versus output current V=12V, Ry x Co =100 ps
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Window Discriminator TCA 965

DIP 14

The TCA 965 window discriminator is particularty suited for control systems as follow-up
and adjusting control device with dead space, It can also be used in measuring systems
for the selection of elements whose dc values should remain within tolerated deviations
from required values.

Pin configuration

]
A
03]

inhibit A & [

odjust-
e Vo5 [

v, 6]
v7(]

e
] Bc

(] 12 Invibit 8

]114v5

:l 10 ¥, . to odst Vig
a

] 7V

v,
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TCA 965

Maximum ratings

Supply voltage Vg 27 v
Input voltage difference between inputs 6, 7 and 8 ¥ 15 v
Input voltage {pin 9) ' 30 v
Qutput current (pin 2, 3, 13, 14) Ia 50 mA
Stabilized voltage
output current (pin 10) In 10 mA,
Junction temperature T; 125 °c
Storage temperature range Taig —551tc 125 °C
Thermal resistane (system-air) Rih s 80 KW
Operating range
Supply voltage range Vs 4,75 to 27 v
Ambient temperature range Tamb —25t0 85 °C
Characteristics
V=10V, T, =25°C Test conditions | min typ max
Current consumption I Vz, Via=Vau 5 7 mA
input current (pin 6, 7, 8) L 20 50 nA
Input current {pin 9) =5 400 3000 nA
Input offset voltage Vio —20 + 10 20 mv
{pin 6/8, pin 7/8)
Input voltage range (pin 6, 7, 8) Vi AV <13V 1.5 Vs—1.0 Vv
Input voltage range (pin 8) Vi 50 ‘?“ my
Ditferential input voltage Ve—(Va—Vg) 13 \'
(V3+Vg)—VT 13 Vv
Reterence voltage Ve Fet=0 2.8 3.0 3.2 v
Stabilized voltage Yo Vg >70V 5.5 6 6.5 v
Temperature coefficient of
reference voltage aVs 0.5 mv/K
Sensitivity of reference voltage A Vs
o supply voltage variations A_V} 3 mv/V
Qutput reverse current Ton 10 pA
L output voltage Va In=10mA 200 my
In =40 mA 800 mv
Hysteresis (window edges) Viy 18 22 35 my
Inhibit threshold1) Viz 1.5 v
Inhibit current 412 —100 BA

1) inhibition occurs if pin 4 and 12 are grounded.
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TCA 965

Btock diagram
el '
+oS T Oef
1 1 5
i R
0 —
20k 20kQ
10
[—C Vopap =2 Vier
Vy ol
Lower 2
window edge o
-0 |nhibit
Va0 8 Amp.1 13
Window center l 3
|0
V=1
| 25 inhibit
Half o 9 Amp.2
window Vg* e 1
width Vgi
VoS
Upper window
edge
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TCA 965

Schematic circuit diagrams

Inputs
Ping,7,8

Pin 4,12

Outputs
Pin2,3,13,14
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TCA 965

Suggestions for application

The window discriminator analyzes the input voltage with reference to two limits that are
input as voltages. The window, within which the circuit reacts »well« can be input either by
an upper (Vg) and a lower limit (V7), or by the window center (V3) and depending upon that,
by a voltage 4V, (Vg), which corresponds to half window width and is available to ground.
A Schmitt trigger characteristic with a small hysteresis is effective at the switching points.
Four output signals are available having the following meanings: input signal inside, outside
the window (good, bad), toc high, too low. All outputs have open collectors that can carry
up to 50 mA for the control of small relays, lamps, LEDs. All the usual logic families
can be driven directly requiring only few external components.

Additlonally, the IC contains a reference voltage source with adjustable amplifier (V) for
the generation of various reference voltages (Vg,,) for the inputs. The reference voltage
source is, to a large extent, independent of temperature and supply voltage. For stahilization
purposes, it requires a capacitor of up to 10 pF (electrolytic capacitor) to ground at pin 10.

Truth table ({for block diagram in connection with application circuit | and ).

Vi

Outputs

Application circuit|
Vi=Vg

Application circuit |l
Vi= Vﬁn

pin
2 14 13 3

Ve < (Vo= V)

Vs = (Va+ Vel

L(H} Hi{H) HiL) L{Hp

Vi (Vg + V)

Verr < (Ve—Va)

H{H) L(H) HiL) L{H)2

(Vg+ Vol = Vg = (Vo— Vo)

(Vg+ Vo) = Viyp > (Vg— V)

H H L H

Vs+ Vo— — —upper
window edge

V;—Vy,— — —lower
window edge
(Ve+ Vo) — (Vo= V) —-

— — —window width

Vg~ — —window center

Vo— — —half window width
{ta ground)

Valuesin brackets referto
external inhibition via pin 4
and pin 12

tinhibition pin 4 to ground
2inhibition pin 12 to ground
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TCA 965

Application circuit |

Qutputs: pin 2 »belowe
pin 3 »ouiside«
pin 13 »inside«
pin 14 »above«

TCA 965

Gutputs 1
Y
Pin 2
} below
[] —id
PR
I above
| Pin 14 0
|
Pin 13 V7: lower threshold
nside Vg: upper threshoid
0 Vg: OV
! Vi atpin 8
oputsi3de Qutputs pin 2 and pin 14 can be
1 — | _ns inhibited externally and are then H.
|
—+—N\ t
0 4 ¥ il
Lower Upper  Tnput voltage
window edge
V=0
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TCA 965

Application ¢ircuit Il

Outputs; pin 2 »above«
pin 3 »outside«
pin 13 »inside=
nin 14 »belowa

TCA 965 (i35}
1 B

Q%

Dutputs | | |
P’u | 1 '
} | above
| I Pin 2
i -
|
—————
i | Pint
i | below
0 —— | [
1 | |
—_— ; — Vg: window center
| mg:‘di Va: % half window width
0 | Vi pin 6 and pin 7 connected
1
|
: Outputs pin 2 and pin 14 can be
[ o K outside inhibited externally and are then H.
0 E" Pin 3
| |
{ t 4
Dok Wl By
lower ) Upper  Input voltoge
wmd:nw edge

1
Window center
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TCA 965

Examples of circuit-board design for application circuits | and It

The inputs of the TCA 865 window discriminator have a Schmiti-trigger characteristic.
With an input voltage that crosses the switching threshold very slowly there is nevertheless
a risk of the output concerned going into oscillation before it clearly assumes the new
switching state. The following circuit boards were designed specially to allow for this factor
and offer a maximum possible safeguard against oscillations.

The causes of the undesired response are as follows:
1. Feedback eftect of the switched load on the window-edge voltage through loading or
unloading of the supply voltage. ‘

2. Hum voltages that are superimposed on the input signal or the window-edge voltages
derived from the supply voltage.

3. Unfavorable routing of the tracks on the circuit board with the vollage dividers for
the window edges connected to a point of the grounding that alters in potential as a
result of load variations. Pin 1 of the TCA 965 can take a load current of 2 x 50 mA to
ground.

Remedies for 1

Boundary conditions for non-oscillating operation

Application gircuit | Application circuit (i
V5=k'VS,V7=k,'VS V3=k'V3,VQ=k"VS
Condition Condition

k- AVg < Viymin tk + k') - Vs < Vhy min

k' - AVg < Vi nin

If these conditions are not fulfilled, no holding up of the window-edge voltages with capacitors
will help. Instead one of the following three measures must be taken:

use of V., for deriving the window-edge voltages,
@ isolation of the supply voltage V's for the load from the supply voitage Vs of the TCA 965,
® increase of the edge hysteresis according o the technical note on the TCA 965.
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TCA 965

Remedies for 2
Boundary condition
Vaum pp/2 < Vhy min

What decides fulfilment of the boundary condition is, depending on the particular application
circuit, the sum of the hum voltages affecting the comparator concerned. The following
interference suppression measures are suggested:

filtering of the input and window-edge voltage,
increase of the edge hysteresis!).

Remedies for 3

The circuit-board suggestions for the two application circuits have optimal grounding to the
voltage dividers for the window edges with filtering of the supply voltage directly on the IC.

If several ¢f the above-mentioned causes occur simultaneously, the remedies should be
applied in the given sequence.

Qutput wiring

There are additicnal driver stages at the outputs of the TCA 985 as shown in the following
diagram for switching load currents up to 1 A (outputs Q)

I
e
TCA 965 |, frssome

|
|

% |
"]
‘ Is1A
| U
|

1) Outputs 2, 3,13, 14
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TCA 965

Circuit board and component layout
Application circuit |

e
it SN
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TCA 965

t board and component layout

ircui
Application circuit |l

C
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Power Operational Amplifier TCA 1365

Preliminary data TO.220

The TCA 1365 is a power op amp in a plastic power package similar to TO 220. At maximum
supply voltage of £21 V it delivers a high output current of 3.5 A. The op amp is protected
against short circuits and thermal overload.

Features

High peak output currentup to 3.5 A

High supply voltage up to 42 V

Suitable up to gain of 1

Thermal overléad protection

Internal power limiting

External compensation

Inhibit input (TTL-compatible)

DC short-circuit protection to +V; and —V4

Applications

® Power comparatar

& Power Schmitt-trigger

@ Speed control of dc motors
® Power buffer

Pin configuration

Pin 4 is electrically connected to cooling fin,
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TCA 1365

Maximum ratings

Supply voltage

Differential input voltage
Supply current

Ground current {min./max.)
Cutput voltage

Peak output current
Current pin 3,7

Junction temperature
Storage temperature range
Power dissipation

{at 7o =85°C)

Thermal resistance (system-case}

Operating range

Supply voltage
Case temperature

460

+21

Vg

40
—4.0t0+35
Vg +1

3.5

5

150

—50to 150
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TCA 1365

Characteristics
Vo=x15V, T;=25°C

Open-loop supply current consumption

Input offset voltage

Input offset current

Input gurrent

QOutput voltage

R =128, f=1kHz
ARl= 4Q f=1kHz
Input resistance
f=1kHz

Open-loop voltage gain
f=100Hz
Common-mode input voltage
Commoen-mode rejection
Supply voltage rejection
Temperature coefficient
of ¥jp —25 < Tz <85°C
Temperature coefficient
of [ —25 7c<85°C
Slew rate of V for non-
inverting operation

Slew rate of Vg for
inverting operation
Disturbance voitage
referred to input DIN 45405
Short-circuit current

(S1 closed)}

(82 closed)

Open-loop supply current consumption

(83 open; ;22 )3

Inhibit input (pin 3)

V, for amp off } 3)
Vy for amp on

Turn-ontime Ip21 A
Turn-off fime fg<1 A

1} 53 apen
2) 84 closed
3 referred to —Vg

Test min tyvp max

circuit
Ig 1 20 40 mA
Vio 2 —10 10 my
o 3 —100 100 nA
I 3 0.2 1 pA
Vape 4 +13.0 +13.5 v
Vapp 125 +13.0 v
R, 4 1 5 MO
Gyo 5 70 80 dB
Vic 6 +13/—15 | H13.5/-15.1 A
kcwr |8 70 80 dB
ksvr 7 —70 —~80 dB
%yio 2 50 HV/K
L3)0e] 3 0.4 nA/K
SR 8 0.5 V/ps
SR 9 0.5 V/us
Vy 1 2 5 pv
Isc 1 —0.75 A
Is 1 1.5 35 mA
Vaan 1 2 v ] 0
Vzon 1 0.5 \'
fd on 1 2 S IJ,S] 2)
by ot 1 30 50 us
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TCA 1365

Test circuits

Figure 1 Open-loop supply current consumption; disturbance voltage

Wy Va
o o

AN
Ise

et
%/{ Juoa | [Jin [pso

| Tsy

52 = Si, 51 to S4 as shown
{ 200nF unless otherwise specified

10%8Y 0k§

[
1
¥

- VS

Figure 2 Input offset voltage, temperature coefficient af Vo

+ VS

V,
°Ye Vg =100 Vo
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TCA 1365

Test circuits

Figure 3 Input offset current; input current, temperature coefficient of I
+Ve

- VS

Vo
1MQ
Vo
1 MQ
Vo
TMQ
81 closed — 82 closed: offset alignment

51 open —S2 closed: I;_=
S2 open — $1 closed: I =

S1open—S2open: Ip=

Figure 4 Cutput voltage, input resistance
« Vs
o

10pF

-

S closed: to measure Voq,
S open/closed: to measure R
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TCA 1365

Test circuits

Figure 5 Open-loop voltage gain
+ VS
)

Gvo=| 2010g101 Yo
10k5 V. 100k52 vi

Figure 8 Common-mode voltage gain Gy¢
Common-mode rejection koyp (dB) = Gyg (dB) ~Gye (dB)

+ g
o

LTk

v -_|—_- 1008 100

F=100Hz -V
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TCA 1365

Test circuits

Figure 7 Supply-voltage rejection

5547
— 31— V=30V
100nF 1000pF
|t
L7080 100 Hz kevn=20log—2Ya__ 4B
SVR g Gy x AV: (dB)
(5494
— \ 6 000uF
Va
(ALY 3
e+
-] 0 8,20
= 15V T 220nF
Figure 8 Slew rate for non-inverfing operation
—o V=30V
[l]aaon 220pF
1:0kQ 5 1000pF
3
— 1 -
o | L7 in
15V 0,3V @ []3309 91KEY 8,25
—
Tzonr

465



TCA 1365

Test circuit

Figure 9 Slew rate for inverting operation

15V+0,3V @ e 15V

466



TCA 1365

Safé operating area of outpul slage
Qutput clrrent versus collector
emitter voltage

A T(‘, = 25 °C

A

3

4 50v

— Ve

Supply current versus

supply voltage
mA TC =28°C
25 ]
l
M L/
I 0] vl
T ] //
15 // it
10 | I
i
. 1

0
0 2 & 6 8 W 12 1416 18 20V

——-—1!/8

W

20

-

nA
250

7, 200

150

109

50

Maximum permissible power
dissipation versus
case temperature

L \
5 50 75 100 125 150°

—_— TC

Input current varsus

case temperature
Ve=115V
1
."""--...;\
T
i‘ i
[ i
1
|
i |
: . 7ﬁ_!
[ 1]
T
I
i
I

-75 g 25 50 15 100 °C
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TCA 1365

Open-loop voltage gain
versus frequency
d8 To=25°C; V=215V
160

90

Gvo

80 Y

NN
7 N\

ol

60

ol
7

50

o
—
=™

(]

30 ty

20

10 \

[ R L T/ R T R R '

____-.f

1: C5.6 =220 pF; 2: C5.=100pF; 3: C5 5 ~=0pF

Saturation voltage versus
output current
v Tc=26°C

5

+¥g—Vy

ar
—Vs —VQ &
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Phase response
versus frequency
Tc=25°C; Vg=115V

180

160 /

72 h
-9 w0 !

120

/
100 LAY

80

50

L0

20

-F

Common-mode rejection
versus case temperature

g8 Vs —E15Y
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Stepper Motor Drivers TCA 1560
TCA 1561

Preliminary data DIP18
SIP9

The TCA 1560/61 is a bipolar monolithic IC designed to central the motor current in one phase of
a bipolar stepper motor.

it has TTL compatible logic inpuls and contains a full-bridge driver with integrated, high-speed
clamp diodes and chopper-operated dynamic motor current limiting. The nominal current is in-
finitely variable up to 2 A with a control voltage. Using minimum external components and a single
supply valtage, two TCA 1561 |Cs form a complete and directly MC-drivable system for two-phase
bipolar stepper motors. TCA 1560 in DIP 18 package is functionally identical but with an output
current up to 1A,

Features

® 2 A peak current

® high-speed integrated clamp diodes

@ low saturation voltages

@ thermal overload protection with hysteresis
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TCA 1560

Pin configuration

{top view)
ar 1] - 1] 1 )
Phase nput 2 [: ] 17
Enable Input 3 [] 16
Actual Current & l: :l 15 anD
Vs 8 [ :I 1% >Must be Connected
to Pin 6
aND 6] 13
Sync Input/RC 7 [ :] 12
Nominal Cyrrent input 8 E ] Bh|
az s |: ] o |

Pin description

Pin

Function

WM PR WA -

Py

470

Qutput Q1

Phase input

Enable input

Actual current

Supply voltage

GND

Sync input/RC

Nominal current input

Dutput Q2

Ground; must be connected to pin 8



TCA 1561

Pin configuration

31— N

Phase tnput 2 =]

Enable Input 3 —--C

Actual Current b e

Ve 5 —] D

GND § ——<]|

Sync Input /RC 7 s
Nominal Current Input B eee—ec? "]

Q2 9 ———] /

Pin description

Pin Function

Qutput Q1

Phase input

Enable input

Actual current
Supply voliage

GND

Sync input/RC
Nominal current input
Output G2

O ~-NMA AWM =

The cooling fin is connected internally to pin 6 (ground).

471




TCA 1560

Maximum ratings

Supply voltage, pin &
Supply current, pin 5

Qutput voliage, pins 1, 9
Cutput peak current, pins 1, 9

Input voltage, pins 2, 3,7, 8
Output current, pin 4
Voltage, pin 4

Ground current, pin 6

Chip temperature
Storage temperature

Thermal resistance
System-environment
System-package
(measured at pin 14)

Qperating range

Supply vollage, pin 5
Package temperature
Input voitage, pins 2, 3, 7

min max

Vs —0.3 45 v

I 9] 1.25 A

Vo -1.5 Vs+1.5 A

IQ =1 Al A

Vi —0.3 B v

I —0.003 1.25 A

Vy —-0.3 5 v

I 1 A

T 1504 °C
Tatg —40 125 °C
Finsa 70 KAV
Rinsc 15 K/w
Vs 10 38 v

Te —-25 85 °C
Vi 5 v

1 ICe provide optimal reliability and service life i the junclion temperature does not exceed 125°C in operation.
Operation up to the maximum permissible limit of the junction temperature at 150 °C is possible in principle. It
should be noted, however, that exposure to absolute maximum rating conditions for extended periods may affect

device reliability.
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TCA 1560

Characteristics
To=25°C,; V;=24V

Supply current, pin 5

Standby current consumption, pin 5

Outputs, pins 1,9
Cutput voltage: source
Cutput voltage: sink
Reverse current
Phase dead time

Farward veltage of clamp diodes

Inputs: enabte, pin 3
and phase, pin 2

H input voltage
L input voitage
Hinput current
L input current
Rise and fall time

Nominal current, pin 8
Regulating range

Input current

Input offset voltage

Actual current, pin 4

Regulating range
Turn-off delay

Sync input/RC, pin 7

Sync frequency

Duty cycle

Rise and fall time
Qutput current, pin 7
Trigger threshold, pin 7
Charging limit C;

Off period

Dynamic input resistance, pin 7

Test conditions min typ max
I Via =WV 18 30 mA
Iy Vig =V 0.5 1 mA
Von 1 Io1=05A v
VaL | Igl=05A 141 v
(WEYY 300 LA
tr figure 1 0.1 0.3 1.0 us
' Ip=1A 4 v
Vin 2 v
Vi 0.8 \
M Viu==56V 50 100 A
_][L V[L =0V 100 I_LA
t, ty 2 s
Vig 0 2 v
—Iis Vig=0V 5 LA
Vig-4) figure 5 0 mV
Vis 0 2 3
tq figure 3 2 3 ps
f duty cycle: 0.5 1 100 kHz
] f=40 kHz 0.1 0.8
i, 2 [TE:1
—Iay 1.2 1.6 2.0 maA
VLT figure 2 0.6 0.8 Vv
Var 2.2 2.4 v
ts figure 4 64 s
Ri; V;=15V 1 kQd
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Maximum ratings

Supply voltage, pin 5
Supply current, pin 5

Output voitage, pins 1, 9

Quiput peak current, ping 1, 91

Input voltage, pins 2,3, 7. 8
Qutput current, pin 4
Voltage, pin 4

Ground current, pin &

Chip temperature®
Storage temperature

Thermal reslstance
System-environment
System-package

Operating range

Supply voltage, pin &
Package temperature
Input voltage, pins 2, 3, 7

' min max

Vs —0.3 45 v

I 4] 2.5 A
Vo -2 Vs+1.5 v

IQ —2 2 A

Vi —0.3 6 v

I, —0.003 2.5 A

v, —03 5 v

I 2 A

T 150 °C
Tetg —40 125 °C
Rm SA 70 K/w
Ainsc 8 K/W
Vs 10 38 ')

e —25 85 °C
v; 5 v

1in case of chopper operation with peak currents exceeding 1 A, one diode per output [pin 1, 9 has to be
connected with the cathode to tha supply voitage {pin 5}

The reverse-recovery time of dicdes must not exceed 200 ns.

2) ICs provide cptimal reliabiilty and service life if the junction temperature dues not exceed 125°C in operation.
Operation up to the maximum permissible limit of the junction tempaerature at 150°C is possible in principle.
It should be noted, however, that exposure to absolute maximum rating conditions for extended perieds may

aftect device reliability.
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Characteristics
To=25°C; Vg=24V

Test conditions I min typ [ max
Supply current, pin 5 Is WViz=Vn [ 18 \ 30 mA
Standby current consumptien, pin 5 Is Vs i 0.5 ‘ i mA
Outputs, pin1, 9
Output voltage: source Vau 1l51=034A 1 1.6 \%
Cutput veltage: source Von llgl=13A i | 1.9 A
Qutput voltage: sink Voo 1ig1=03A \ 1.0 v
Cutput voltage: sink VoL lig(=1.3A | |14 Vv
Reverse current I Igs ! i‘ . 300 HA
Phase dead time tr figure 1 1 0.1 0.3 \ 1.0 us
Forward voltage of clamp diodes Vy In=1A i o 14 v
Inputs: enable, pin 3
and phase, pin 2
Hinput voltage Vin ‘ 2 l v
| input veltage ViL ‘ 108 9
Hinput current I Vip=5V !‘ 50 l 100 uA
L input current —fy V=0V 1100 pA
Rise and fall time t, & | ’ i 2 us
Nominatl current, pin 8
Regulating range Via | ! Q 2 v
Input current —Is " Vie=0V 5 LA
Input offset voitage Vii8-4) i tigure § l 0 my
Actual current, pin 4
Reguiating range Via \ | o 2 Y
Turn-off delay ty ‘ figure 3 | 2 3 us
Sync input/RC, pin 7
Synec frequency f duty cycle: 0.5 1 100 kHz
Duty cycle v F=40 kHz 0.1 0.9
Rise and {all time 1, tf 2 us
Output current, pin 7 —Inq 1.2 1.6 2.0 mA
Trigger threshold, pin 7 Vir figure 2 0.6 0.8 W
Charging limit C, Ver 22 2.4 v
Off period 15 figure 4 B4 us
Dynamic input resistance, pin 7 R Ve=156V 1 kQ
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Circuit description
Qutputs

Quiputs Q1, Q2 (pins 1, 9) are fed by push-pull output stages. The two integrated clamp
diodes, referred to ground or supply voltage respeclively, protect the IC against flyback
voltages from an inductive load.

Enable

Outputs Q1 and Q2 are turned off when voltage 1, <0.8 V is applied to pin 3. The supply
current then decreases, typically to 800 pA. The same occurs if pin 3 is open. The sink
transistors are turned on when ¥, =2 V.

Phase

The voltage at pin 2 determines the phase position of the output current. Output Q1 acts as
sink for ¥, <0.8 Vand as sourcefor ¥/, 22 V.
Similarly output Q2 acts as

sink when V,>=2V and

source when V, <08V

The sink transistors are current-chopped. An internal circuit avoids undesired cross-over
currents at phase change.

Nominal current input

The peak current in the moter winding is determined by the voltage at pin 8. A comparator
compares this with the voltage drop at the actual current sensor at pin 4. If the nominal
current is exceeded, the output sink transistors are turned off by a logic circuit.

Sync input/RC

Outputs are turned on by a signal at pin 7. Two operation modes are possible:
Synchronizing by a fed-in TTL signal or free running with the external RC combination.

Free-running operation

When the supply voltage is applied, capacitor C; at pin 7 charges to a limiting voltage,
typically 2.4 V. With increasing current in the motor winding, the voltage rises at the actual
current sensor R, (pin 4). After exceeding the predetermined value at the nominal current
input (pin 8) the comparator, in conjunction with pulse suppression, resets an RS flip-flop.
The logic turns off sink transistors T3 and T4. C, ceases charging and the parallel resis-
tance R; then discharges C,;. The sink fransistors remain turned off until the lower
threshold voltage of the Schmitt trigger is reached. This off period is thus controlled by the
time constant t, = R, x C, After the lower trigger threshold has been passed, the
monoflop is triggered by the falling edge of the Schmitt tr|gge2r output and, provided the
voltage at the actual current sensor (pin 4) is lower than the nominal value at pin 8, the RS
fiip-flop is reset. The logic circuit then turns on the sink transistor T3 or T4 and recharges
capacitor C;. If the voltage at pin 4 rises above the comparator value at pin 8, the sink
transistors T3 and T4 are turned off again. Turn-on cannot be repeated unti! capacitor
C; has discharged to the lower trigger threshold, the discharge time being a function of
R;and C;.
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Synchronous operation

If a TTL level sync signal is fed to pin 7, the negative edge sets the RS flip-flop, via the
Schmitt trigger/monoflop combination, provided that the voltage at pin 4 is below the
nominal value at pin B. As in the free-running operation mode, the relevant output
transistors become conducting. Similarly they are cut off by resetting the RS flip-fiop once
the voltage at pin 4 is higher than the nominal value at pin 8.

Pulse suppression

In all cases the pulse suppression circuit eliminates positive pulses, typically of 0.5 ps
duration, at pin 4, These can result from cross-over currents in chopper operation through
the integrated clamp diodes. As a result, the voltage at pin 4 rises well above the nominal
value, and without pulse suppression this would lead to dynamic current limiting. The
duration of these basically unavoidable cross-over currents is of the same order of magnitude
as the reverse-recovery time of the clamp diodes.

Temperature safeguard

i the temperature of the IC rises to unacceptably high levels, the final stages are turned
off.
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TCA 1560

TCA 1561

Logic table

Enable L L

Phase L H

Qutput a / /

Cutput Q2 / /

Transistor T1 X X

Transistor T2 X X with:

Transistor T3 X X V,>10mV

Transistor T4 X X R,>00Q

L =low voltage level, input open

H = high voltage level

X =transistor turned off
=transistor conducting

- =transistor conducting with current limiting turned on
= output high ohmic

/
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Pulse diagram 1

Phase dead time

Vi3
Pin 3

Figure 1
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Pulse diagram 2
Trigger threshold

W7
" f \( \

Vl'l'

.___.-.f
Figure 2
Turn-off delay
Yaz
Pin 9 /E 50%
_.—.f
by =

v,
V;_ =z V;g: 1 v
Pin &4
Rise Time
=50 my/us
——}
Figure 3
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Off period t, = f(C;)

us
, 1000 — .

Ry =100kR  56kf 27kQ
‘ 500

7

200 //
A /T cal Ot-Period |
e v Ceigtes

v
50 =Ry Ly Inl gy Vgl
v

tsx Ap 0y 1,4
“’///
A

Figure 4

/|
s
g

Control range, input offset voltage

VIB
zZ.010v -~
Pin 6 1990V 7’1
'}
v, 4 2V
b +10mV A
ST E—
0~
Vay 1,
Pin9 [
mre—npiom f
Figure 5
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Application circuit

i _ +2LY
(% Lol
- T 100 uF 100 nF
N Enable I I
- 1 21
TCA 1560
V. Phase
— 1 TCA 1561
Nominal A Q2
Current i
8
7 6 4
TTL Drw'e<
Signals
F
56k0 fOpJ ém
+ ¥
T I
Vi Enable 3 1 at
TCA 1560
14 Phase
2 2 TCA 1561 IBI
~ B
Neminal a2
Yis Current 9

8
7 [
820 pF
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Pulse diagram for application circuit
y L LJ T N s 6 e
e | L 1J L™~ T 1 L] L] LI
T 7« I =~ B -« NN >« I >« I
S >~ I~ R >« I - I =< R =« I o= I
V "1'
i —_—
05
R_ I
I -
o] —1 | | |
0_
o5 I
e T[]
Js 94 ‘ ’
e 1 - | [ ]
03] — --1f L] L
Standby | Half-Step Driving {= 0% A | Half-Step Driving-f=1A
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Dual Power Operational Amplifier TCA 2365; A

Preliminary data SIPY

DIP 18
The TCA 2365 is a duai power op amp in a SIP 9 package. The |C contains two identical op amps,
each supplying a high output current of 2.5 A at supply voltages between =4V and 15V, Both
amplifiers can be disconnected simultaneously {tristate; Zg =~ 4 k@) via an inhibit input. Integrated
protective circuits protect the outputs against short circuit to + Vs and — Vs and prevent a ther-
mal overloading of the IC.

Features Applications

® High output current of 2 times 25 A @ Power comparator

@ Large supply voltage range, 8 Vto 32 V @ Power Schmitt trigger

@ High slew rate 4 V/us ® Speed control of dc motors

@® Outputs entirely protected (dc short-circuit proof)
® Thermal overload protection
@ Inhibit input enables “tristate” outputs

Pin configuration TCA 2365 (TCA 2365 A)

N
51
- Input 1 z
Amp 1 ERND Output 1
+Inputi 3 i
Inhibit input §
-Input 2 o 8 \
Amp%g—o Cutput 2
7
+Input 2 © /
[N

(10-18)

5- ¥,

Pin 4 is electrically connected to cooling fin,
(Establish external connection between pin 4 and pin 10-18)
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Maximum ratings TCA 2365 TCA 2365 A
Supply voltage Vs +16 +16 v
tes50 ms Vs 118 18 Vv
Difterential input voltage Vi + Vg T Vs v
Qutput voltage range Vo —Vy—1to +Vg +H v
Peak outpuyt current Ig 2.5 +256 A
Supply current I 5.5 55 A
Junction temperature i 150 150 °c
Storage temperature range Tetg —55to 150 —55 to 150 °C
Thermal resistance }
System-air Rinsa 65 60 K/w
System-case Rinsc 6 10 K/wW
Operating range
Supply voliage Vg t4to+15 +4t0x156 v
Case temperature e —2510 85 —251tp 85 °C
(Ptot = 100 W]
Voltage gain Gy min 10 10 dB
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Characteristics Test min typ max
V=110V, T, =25°C circuit

Open-loop supply current consumption -

S1in position t Is 1 30 50 mA
81 in positien 2 Ism 1 5 8 mA
Input offset voltage Vo 2 —10 10 my
Input offset current lo 3 —=100 100 nA
Input current I 3 0.25 1 RA

Output voltage

RL=12 Q;f=1 kHz Vame 4 +8.5 +8.0 v
A= 40Q;f=1kHz Voo | 4 +8.0 +85 v
RL=4708); 1 =50 kHz Vapp 4 +6.0 v
Input resistance A 4 1 5 MQ
{f =1 kHz}

Qpen-loop voltage gain Gyo 5 70 80 dB
{f =100 Hz)

Common-mode input voltage range Vic 6 +7/—10 +7.5/~10.5 i)
Common-mode rejection Kcum 6 70 80 dB
Supply voltage rejection ksyr 7 70 80 dB
Temperature coefficient of Vg yio 2 50 pV/K
—25°C 5T <+85°C

Temperature coefficient of Jig [ 3 0.4 nA/K
—25°C < T <+85°C

Slew rate of

for non-inverting operation® SR 8 4 Vips
Slew rate of

for inverting operation* SR 9 4 Vips
Disturbance voltage referred to input  V, 1 3 Y
Inhibit input

{referred to —Vs)

Vg far IC turned off Vs ot 1 0 1.0 v

Vg for IC turned on Vs on 1 3.0 8 \

I'l'urnl-cm time taon 1 2 5 us
11; gl>1 A

Turn-off time :g'f,"ed tyon 1 15 30 us

| I];g|<1 A 6 oflfon

52 and 53 in position 2
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Test circuits

Figure1 Open-loop supply current consumption, disturbance voltage, turn-off voltage

v L.
f 10k 220nF

; woke| [|1e
2 N
521 40
Amp 1 ! oo o
10k0 il Yo 2
——— +
1
51 s
I .1
2
8 \
53 .1
Amp 2 ¢ Y
10k 1 Vag 2
e ]

=~

018 450 kn[] 0

10 kn? 220nF
O 1

Switch as drawn unless otherwise specified
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Test circuits

Figure 2 Input offset voltage, temperature coefficient of 1,

+ Vg
0

L70 ?UQ

Vo =100 x Vg

-V,

Figure 3 Input offset current, input current, temperature coefficient of fi

Vo

51 open — 82 closed: J|_= MO

Yo _
1 MQ
VYo

S1open—5 ;o fp=——
open 2 open 0= Ta

51 closed — 52 closed: offsel alignment

52 open — 31 closed: [, =
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Test circuits
Figure 4 Output voltage, input resistance

+Ve

> "

(23 K0 10 N

L7kR T 220nF

'VS

08 g T
5 closed to measure 1

S open/closed: to measure Ry

Figure 5 Open-loop voltage gain
+ VS

0k V, T 100kR

19 8.20

T 220nF

Yo
Gyp= |26 xlog101 VI
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Test circuits

Figure 6 Common mode voitage gain Gyg
Common mode rejection koyr (BB} = Gyg (dB) — Gy (dB)

Ve

LTkQ \
-1
7

v 1009 100 TCA 2365,A ]
/ 0 829
1- 220nF

Yo

-

- -]
f=100Hz -l

Figure 7 Supply voltage rejection

540
02V,
100nF | 1000uF
| |!
4 ”ZWS m
4700 100Hz
470
— } 1000yF
W10 TCAZ3SS,A
N g
—é.—vs 220
-l ——
4V,
Ksun = 20log g AV [48]
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Test circuits

Figure 8 Slew rate for non-inverting operation

o+2V;
1000pF
Ya
19 820
S0k
I 220nF

Figure 8@ Slew rate for inverting operation

w2V

10K

1000pF

*VS

+Vs20.3V
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Supply current /s and Igy, versus

supply voltage
mA
50
Is
1 40
1
e
30
// .
20
10
e
——‘/
0
0 2 4 6 8 10 1216 16 18 20V

R :Vs

Open-loop voltage gain
versus frequency

dB

Tc=25°C; Vo =110V

100

90

80
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50

40

30
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10° 10°

10" Hz

Input current versus
A ambient temperature

250

I 200

150

100
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-15 0 25 50 79 100 °C
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494

Phase response versus
frequency

dog, o™ 257°C: Ve = £10V

210

160

10| /

120 /

90 ]
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o 1 1 105 w0t 1"Hz

—- f

Max. permissible power dissipation
vergus case temperature
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20

\
: \

!

\
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Common-mode rejection

versus ambient temperature
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Max, permissible power dissipation
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25
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Stereo Decoder TCA 4500 A

DiP 16

The TCA 4500 A is a phase-locked loop stereo decoder which Incorporates a variable chan-
nel separation control. In this IC, the sensitivity to the third harmonics of both the pilot and
subcarrier frequencies has been eliminated due to the use of appropriate, digitally generated
waveforms in the phase-locked loop and decoder sections.

Features

& Low distortion
@ Excellent rejection of ARI subcarrier and pitot tone harmonics
@ No need for coils

Maximum ratings

Supply voltage Vg 16 v
Lamp drive voltage {tamp OFF) U'ed 30 v
Lamp current I 100 mA
Channel separation control voltage Vi 10 v
Junction temperature T 150 °C
Storige temperature range Taig ~401to0 125 °c
Thermal resistance (system-air) Rihsa 20 K/w

Operating range

Supply voltage range Va 8to 16 v
Ambient temperature range Tamb —2510 85 °c
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Characteristics
(Ve =12V; Tomp = 25°C; Vi * 2.5 Vi froa == 1 KHZ: Vo= 10% 1)
min typ max
Current consumption (& = 0) kg 35 mA
Stereo channel separation
unadjusted a ao dB
optimized on other channei Agpt 40 dB
Monaural voltage gain G 0.8 1 12
THD at 2.5 Vg THD 03 %
THDat 1.5V, THD 0.2 %
Sighal-to-nolse ratio in acc. with DIN 45405 dgm 85 dB
rms vatue 20 Hz - 15 kHz  agy 90 dB
Freguency rejection 19 kHz & 31 dB
3B kHz a 50 dB
Pilot tone harmonic rejection 57 kHz ARi a 80 dB
Subcarrier harmonic rejection 76 kHz a 45 dB
114 kHz a 50 dB
152 kHz a 50 dB
Input voltage for stereo switching threshold
(19 kHz Input signal for lamp "ON" Visrms 12 16 20 my
Hysteresis for stereo switching threshold H 6 dB
Quiescent output voltage change
with mono/stereo switching AV, AVy, 5 20 mv
Channel separation control voltage
3 dB separation Vi 0.7 v
30 dB separation Vi 1.7 v
Minimum channel separation (Vs =0V) a 1 dB
Maonaural channel inbalance {pilot fone off) AV, 0.3 ¢B
Hum suppression Bhum 55 dB
Input resistance Ri 50 kQ
Cutput resistance Rga.Rgs 100 4]
Channel separation control current ] -300 pA
Capture range Attty +5 %
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Measurement circuit
i h Chanfel
¥ anfe
d —l [~~—° separaticn centrol
04TVF [1R ¢
b | 28F G Lo -
: 10k i »—-Il_‘+ 0.22uF K
[y o] 0.220F B e
16 15 Y 13 [12 i 10 9
TCA 4500 A
3] 1 2 3 b S [A 7 lﬂ
I [ G
Vinex 2 l};:_ G y Stereo
H W0nF 10nF
—1 4 i 7 LED
6.2nF Ry
51k 51k 6800
IVql ar * II'fs

Pin configuration

Pin No. Function
1 input
2 Preamplifier output
3 Left amplifier input
4 Leift channel cutput
5 Right channel cutput
B Right amplifier input
7 Stereo indicator lamp
8 Ground
9 Switching threshold
10 Switching threshold
11 19 kHz output/channel separation control
12 Modulator input
13 Loop filter
14 Loop filter
15 Qscillator RC netwark
16 Supply voltage +Vg
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PLL Stereo Decoder

TCA 4511

DIP 18

The TCA 4511 decodes the transmitter side stereo information in both L and R channels.
Stereo transmission is shown by means of an indicator lamp. A continual blending of mono
and stereo signals is possible. The switching frequencies are controlled by a phase-locked
loop. The sterec decoder can be used in fime muitiplex {switching) or in frequency multiplex

{matrix) mode of operation.

Features

@® Good channel separation
@® No need for coils

® Automatically adjustable bandwidth
@ Good suppression of ARl subcarrier and pilot tone harmonics

Maximum ratings

Supply voltage

Lamp voitage

Current for stereo indicator lamp
(Vig - [Lp S 300 mW)

Minimum values at all pins
Junction temperature

Storage temperature range

Thermal resistance {system-air)
(function-case)
Operating range

Supply voltage range
Ambient temperature range

Tslg

Rinsa
Rinac

Tarnb

18
18
50

0
150
—4010 125

78
45

81018
-25 to 85

mA

%G

KW

v
°c
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TCA 4511

Characteristics for switch operation (Vs =12 V; T, = 25 °C)

min tvp max

Total current {FM operation) I 14 20 mA
51 closed

Total current {AM operation} I 10 15 mA
51 open

Lamp current adjustment range Ie 10 25 mA
Vig - L300 mW)

Lamp current short circult fip 50 mA

Input amplifier

Op amp input signat Viepn 1.6 A

Op amp output signai) Vidpp Vig v

Input resistance R 90 125 k€2

Feedback resistance R 10 kQ

Reference voltage Viz 175 v

Stereo matrix

Cutput voltage (stereo)!.6) Vaarep 0.9 1.2 1.6 v
for modulated output

Qutput voltage {mono)2.6} Vaarpe 0.45 0.6 0.8 v
L or R modulated

Output resistance Ry 15 2 kQ

Crosstalk atenutation?) dgr 34 40 dB
(fAF =1 kHz)

Reduction 18 kHz Test circuit1 agg 30 32 dB

Reduction 38 kHz Test circuit1 asg 30 40 dB

Reduction 57 kHz Test circuit1 as7 30 45 dB

Reduction 76 kHz Test circuit 1 azg 30 40 dB

Hum suppression3) hum 40 45 dB

Noise voltaged) Van 30 80 Y

Total harmonic distortion1.6) THD 0.5 %
{far =1 kHZ)

Channel balance?} B 05 dB

Switching noise mono/stereo AV, AV 60 mv
S1 closed/open

Oscillator

Cutput resistance for foge measurement Ry 200 kQ

Oscillator basic frequency fosc 19 kHz

Capture and hold ranget) fom +0.4 *1 t2.0 kHz

Balancing resistance Rose 13 18 kQ
(fosc =19 kHZ)

Function of the oscillator Wig 1.0 v
851 closed

Switch oft of the oscillators) Vig 0.4 v
51 open

Function of the oscillator {I,5 =10 mA) Vig 0.9 v
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TCA 4511

Characteristics for switch operation (Vs =12 V; T, =25 °C) {cont'd)

Phase comparisons

Input voltage!)
Input resistance
Input voltage

Stereo switch

Threshold stereo CN5
{f=19 kHz)
Threshold stereo OFFS)
(f=19 kHz)
Hysteresis

Mono/stereo blending

Mono (Vg =V =0.5 V)7)
Stereo (Vy=Vp=0.9V)7)

min typ max
5 R
Vsop 1.6 v
ViF'Tpp 30 55 my
ViPTpp 12 15 my
Hy 3 6 9 dB
ap 3 ‘ 6 9 dB
A 34 dB

N Vipp =12V MPX; ¥}y 21 V; 81 closed; fue =1 kHz

2 Vipy=1.2V MPX;

% S1 closed

fae=1 kHz
) Vg =12V + Vy; Viyyms = 200 mV; 200 Hz
% CCIR DIN 45405; unweighted; S1 open

§) After TP with f,, = 8.5 kHz; reduction 36 dB/octave

) Vigpp=0.75V MPX; 81 closed; fy =1 kHz

8 The oscillater is switched off, if pin 18 is connected with a voltage £ 0.4 V or S1 is open.
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TCA 4511

Circuit description (switching operation)

The MPX input signal is corrected in amplitude and phase by an operational amplifier. For
this purpose an AC circuit is connected at pin 15.

Subsequently, the (L+R) and (L—R) signals are processed in separate stages. The {L—R)
signal is demodulated and can be reduced by the factor a through mono/stereo blending.
In the final matrix circuit the aggregate signal {L+R) is added to the demodulated signal a
{L—R) according to the foliowing formulae;

L+R) + a (L~R) = L(1+a) + R(1—a)
L+R) — a (L—R) = L{1—a) + R(+a)

0 = a = 1
Mone  Blending Stereo

The generated output signals are then forwarded to two external RC low-passes for deem-
phasis.

The required frequency to demodulate the L—R signal is obtained by a phase-locked loop
{PLL) from the divider. By means of a pilot tone applied to pin 5, the oscillator is synchronized
by phase comparison 1. An additional phase comparison 2 provides mono or stereo information.
Based on this information, the indicator lamp is activated and lights up when a sufficiently
strong signal is present at the input. Moreover, the (L —R) reduction is eliminated,

If switch S1 Is open, the IC switches the oscillator off, whereby the stereo switch and the
mono/stereo blending suppress the L—R signal. The supply current is thus reduced. Alse,
since the oscillator does not resonate when switch S1 is open, AM receiver signals can be
forwarded without interference via the IC.

If pin 8 is not connected, the oscillator frequency can be measured. For normal operating
functions, the blending voltage V, is applied to pin 8 or pin 8 must be blocked by a capacitor.
Otherwise, cross-talk is affected by the oscillator frequency.
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TCA 4511

Pin configuration

Pin No. Function
1 Ground
2 Oscillator RC
3 TP phase comparison 1
4 TP phase comparison 1
5 Pilot tone (PT) input
6 TP phase comparison 2
7 TP phase comparison 2
8 fosc output/St-Mo blending Vy
Q Quiput L
10 Qutput R
11 {L+R} input
12 {L—R} input
13 Reference voltage
14 Output op amp
i5 — input op amp
16 + input op amp
17 Supply voltage
i8 Lamp connection/escillator switch
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TCA 4511

Block diagram
Correc-
Lamp MPX tien  Op amp
Osc switth Vs input RC output Vet Inputs Quiput
18 17 16 15 14 13 12 1 10
T | I TR {LRO]R
r~ ODemadulator Rq
Voltage o 15KQ
comparator 125kQ
Supply _T alLl-R] Matrix
vollage . -
— o, | U L
! W 33k } .
Mo/5t q
= \ blending 1-5kQ[
% |  TCA4s1 |1
I steres ¥ |
| switch : Re
| Divider L e
| i | 200kQ
|
1 1 ! | |
I
I Oscilintar|e] Ph1 Pz |y I 3
I |
ESU B G A W
5 - iy 1 PT L
1 2 3 A 5 6 7 8 9
Oscillator TP PT P fo/ vy Output
(3 phase input phase
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TCA 4511

Test circuit

Switching operation

o
1
33nF
[]3,3hn-|ﬂ- () i ]
300nF_J_

15 " n 12 1 10
:l TCA 4511
1 z 3 s00nF 6 2200 |7 9
330F
13k 30pF| 22k #mm . H
USE
5kR
’ 220nF " 100nF
n
T by
V= (L+R) + {L-R ]} + PT
1= 100%; R= 0% or

R= 100°/n,' L=0%
S1 cpen=AM
S1 closed=FM
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TCA 4511

Application circuit
Switching operation
=12V
CP
51 I K‘.PI R
- "
100 1 (
0 6 [ o
LED T2 u 33KQ 33nF
- H
18 1 16 15 1% 13 12 |11 1
] TCA 4511
1 2 3 4 5 is_"J 7 8 9
220nF H
13k02 Z2(] 10007 == 10nF " 33nf
330pF fosc
SkQ v
B
220nF ° "I‘I 00nF
L

51 open=AM
%1 closed=FM
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AF Power Ampilifier IC with Thermal Shutdown TDA 1037

SIP9

AF power amplifier designed for a wide range of supply voltages to enable versatile
application in entertainment electronics. The amplifier operates in the push-pull B mode
and is available in the SIP 9 package. The integrated shutdown protects the IC from
overheating.

Features

@ Wide supply voltage range: 4 Vio 28 V
@ High output power up to 8 W

@ Large output currentup to 2.5 A

® Simple mounting

Maximum ratings

Supply voltage M 21640 Vg 30 v
ALz 84Q Vs 24 v
RLz40 Vg 20 v
Qutput peak current (not repetitive) I 3.5 A
Cutput current (repetitive) I 2.5 A
Junction temperature!) I3 150 °C
Sterage temperature range Titg —d40 10 125 °G
Thermal resistance
junction-case Rinic 12 Kiw
system-air Rinsa 70 K/W
QOperating range
Supply voltage Vg 410 28 vV
Ambient temperature Ta —25 to 85 °C

*} May not be exceeded even as instantaneous value.

507



TDA 1037

Characteristics
with reference to test circuit

1.Ve=12V; R_=4 Q; C, = 1000 uF; f=1 kHz; T, =25°C

Quiescent output voltage

Quiescent drain current

Input DC current

Output power THD= 1%
THD = 10%

Voltage gain (closed loop)
Voltage gain (open loop)

Total harmanic distortion (P, =0.05to 2.5 W)

Noise voltage referred to input
{fi=3 Hz to 20 kHz)
Disturbance voltage in acc. with
DIN 45405 referred to input
Hum suppression (fo,m =100 Hz)
Frequency range (—3 dB)
C4= 560pF
C4=1000 pF

Input resistance

2. Ve=24V; R =16 Q; C, =220 pF; f =1 kHz; T,=25°C

Quiescent output voltage

Quiescent drain current

input DC current

Qutput power THD = 1%
THD =10%

Voltage gain {closed loop)
Voltage gain {open loop)

Total harmonic distertion (P;=0.05to 3 W)
Naise voltage with reference to input

fi=3 Hz to 20 kHz

Disturbance voltage in acc. with

DIN 45405 referred to input

Hum suppression (fuym =100 Hz)

Frequency range (—3 dB)
Cy= 560 pF
C4=1000 pF

Input resistance

508

min typ max
Viz 5.4 6.0 6.6 v
13+I4 12 20 mA
Ia 0.4 4 pA
Py 25 35 w
Pq 3.5 45 W
Gy a7 40 43 db
Gyo 80 dB
THD 0.2 %
Vs 3.8 10 Vs
Vy 2.5 v
8num 48 dB
f 40 20,000 | Hz
f 40 10,000 | Hz
Rig 1 5 MQ
Va2 11 12 13 \
Lt+1, 18 30 mA
Is 0.8 8 A
Py 35 w
P, 4.5 5.0 w
Gy 37 40 43 dB
Gyo 80 dB
THD 0.2 0.5 %
Vi 5 15 uVs
Vy 3.8 uv
Bhum 40 dB
f 40 20,000 | Hz
f 40 10,000 |Hz
Rie 1 5 MQ




TDA 1037

Circuit diagram
0k
Rl 3600
03
—}{T 2
.= a2
To
T4
R
] T
17KQ L e
So
90~ 09
Measurement circuit

O+iZV/e 26V

401164

Re G 01pF
O

S Ctosed for Noise Measurement
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TDA 1037

Application circuit

-+ aleS

==100F L 100pF

1o | ity

100nF
v, o] 8
Cooling
Fin l__
100»‘9[] 5
Em
RL
-. I—100nF
Vs 12v 18Y a4y frmax i10 kHz |20 kHz
AL 40 80 160 Cq |1oooo1= lssOpF
Cy 1000 uF | 470 uF 220 uF
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TDA 1037

Qutput power versus supply voltage
THD =10%: R =4,8,16 Q; f=1kHz
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Total power dissipation and efficiency
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Max. power dissipation versus supply
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Quiescent drain current,

quiescent current of output transistors,
quiescent output voltage
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TDA 1037

Hum suppression versus feedback resistance
foum ™ 100 Hz; C5 =100 uF
a: input short-circuited

b: input open
—_..RF
1) i L0 60 80 100 120 140 1600
0dB
ahumqg ]
z W =12V
0y R =402
-4 a
T
-50 =
-60
Q
0 |
Phum 20 VS:Z“V
L R.=1652
T =Y \k\ :
0 5 \i
50 .
-60 2

Max. total power dissipation versus ambient

temperature
W
S
T 1-
P
ot mnxs i
I
! \Rmx
4 I e \
3 L] BEA
' \
|
2
|
| \
T ~_ |7
: : \\Ph:k
i N
o Lt ™
-40 0 [ 1] 120 160°C
_-'TA
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TDA 1037

Total harmonic distortion
versus cutput power
F==1kHz

Yo

10 T
T
THD K=12vIL R
8
7
5
5
A
3
K=28Y/16Q~1f}
2 ]’
!
! I
0 £
10" 0’ 10w
— =P
g
Total harmonic distortion versus frequency
%
5 |
THD 4
A\
3 \ P
) R=3w |\ Pfson?wi | /
1 NN | %=12¥R=40 /
; N e
5
mo \ \
3 3 i
2 R=3W \ Pq'-'SOmIW i 4
1 NN =20y R =168
Mo L T 1T A
0 LI 4
02 10 0° 1! 10% kHz
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TDA 1037

Voltage gain versus frequency
Ve=12V,;R =4 Q

dB
50

T e oy (s Sy

i L
-2 351072 10! 10° 1 2.0 107 kHz
—_—f

Bandwidth C; versus feedback resistance
Vg=12V, R =4 ,Gy=40dB

C=5-C4
nF
10
G
T B=10kHz —{—
g
AT B=20kHz
10
L
ol
P
1t H L
16! 102 100

—FR
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TDA 1037

Re

100
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80
70
B0
50
40
30
20
10
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90
80
70
60
50
&0
30
20

Qutput power and voltage gain versus
feedback resistance and input voltage
Ve=12V, R =4 f=1kHz

G, l%
1
—1
i \
L L
/ P=50nw [Pahw
/ \
4 1
y A
10° 10! 1 v
— Y
0w i 0 ' ' %7 dB
ety

Output power versus feedback resistance and input voliage
Ve=24V; R =16 £);f=1kHz

i
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| / /
} /P:srmw PobW
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f/
| |
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AM Receiver IC with Demodulator TDA 4001

DIP 18

The TPA 4001 has been designed to convert, amplify, and demodulate AM signals. In addition,
the component provides a search tuning stop pulse.

Features

@ Internal demodulation

@® Search tuning stop signal

® Low total harmonic distortion

® Minimal IF leakage at the AF autput
® 2-stage integrated low pass filter

Maximum ratings

Supply voltage Vg 15 \Y)
Junction temperature T 150 °c
Storage temperature range Tetg —40to 125 °C
Thermal resistance (system-air} Rinsa 70 K/w

Operating range

Supply voltage Vs 71015 V'
Ambient temperature Ta —25t0 85 °C
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TDA 4001

Characteristics
Ve=12V; T, =25°C; Vpr me =1 MV, Ry =50V, fiip =1 MHzZ;
referred to measurement circuit min typ max
Current consumption Is 16 mA
AF output voltage m=08% Ve aFems 800 my
m=0.3% Ve AFrms 300 mv
Viarmms = 15 pV; m=0.8% VaAFrms 150 320 my
201g (!,_) Vy == Vo ar 8t 30 mv 3 dB
Vz Vg-Vquat 1 my
Total harmenic distartion m=08% THD 2 %
m=03% THD 1 %
Viarrms =30 mV; m=0.8% THD 5 %
Signal-to-noise ratio
m=0.3; Viarms =10 p¥ S 8 dB
m=0.3; ViRrrms =1 mV S—;N 46 dB
Reference voltage Vatan 48 v
Cscillator vollage Voscpp 100 my
Counter cutput voltage Vacpn 100 mv
Input impedance RF input ZinF 10/1.5 kLY pF
{F amplifier Zyr 3.3/1.6 kQ/pF
AFC offset current without signal Iirc +10 pA
AFC offset current in the whole control range Alnrc +10 BA
AFC output current Inrc + 80 pA
f|RF =1 MHz £3 kHz
Search tuning stop output current I 2 mA
Search tuning stop output valtage Vaiz 0.4 v
Search tuning stop output voltage
ViRF =0V Vq13 11 \
firr >1 MHz + 3 kHz Va1 11 \Y
fire <1 MHz — 3 kHz Yaia 11 v
Additional data with respect to application’)
IF suppressicn aF 40 dB
3 dB limit frequency of the integrated TP fa 5 kHz
Canversion gain Ge 30 dB
AGC IF amplifier Vicems 100 pv
Cantrol range (AV 4 =6 dB) a 80 dB
input sensitivity VigFrms 30 uv
Vaaeat Viep 20 7; Voar &t Vige =1 mv

Circuit description

The impedance converter forwards the input signal V- to the symmetrical double balanced
mixer. Subsequently the signal is converied to IF with the amplitude-controlled oscillator.
An external filter forwards the IF signal to the controlled IF amplifier. The amplifier IF signal
and the carrier signal will be converted o AF inthe subsequent synchronous demodulator (SD}.
The 2-stage tow pass filter forwards the availabie AF to the AF output. Via an additional
limiter amplifier (LA), the AF uses the carrier signal to control the coincidence demodulator (CD).
The output signal of the coincidence demodulator provides the stop pulse during exact
tuning and sufficient field strength.

1} Data does not apply to series measurement processes.
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TDA 4001

Oscillator frequency versus current consumption

mA kHz
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TDA 4001

Derivation of the AM-SL stop criterion

Vare |

S Curve Simulation
(Pin12)

___ Comparator
Threshold A

Vrer

AF = Stop Bandwldth

%2
(1 v = Output Voltage, Window

Discriminator A

[
[
[
I/IF [N
[
: 1
IF Belection

{8.9. CFW 455)

_ Comparator
Threshold B

_ Output Veltage, Window
” Discriminator B

Vs

ISTS

Igrs™ Va ~ W Search Tuning Stop Pulse
e (Pin13)
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TDA 4001

AF output vollage, total harmonic distortion, search tuning stop versus input voltage
Vs =15V, fmod =1 kHz, fi=1MHz

0dB = 775mV (rms)
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AM-receiver for AM.stereo TDA 4010

Preliminary Data DIP 18

‘Compare to TDA 4001 the TDA 4010 is an extended AM-receiver, This type is suitable for applica-
tions in car radios.

The IF-outpul Vigr is ai pin 15.

Features

¢ Internal demodulation

s Search tuning stop signal

» | ow tolal harmonic distortion

s Minimal IF leakage at the AF output
» 2-stage ingrated low pass

o Standard IF-output

Function description
The monclithic integrated bipolar receiver has beendesigned to convert, amplify and demodulate
AM - signals. In addition, the component provides a search tuning pulse.

The search tuning stop pulses are processed from the input signal.
The standard AM-IF signal is available at the output of the IR-receiver.

Circuit description

The impedance converter forwards the input signal Vigr to the symmetrical double balanced mixer.
Subsequently the signal is converted to IF with the amplitude-controlled oscillator, An external
filter forwards the IF signal to the controlled [F amplifier. The amplifier [ signal and the cartier
signal will be converted to AF inthe subsequent synchronous demodulator. The 2-stage low pass
filter forwards the available AF to the AF output.

Via an additional limiter amplifier (LA), the AF uses the carrier signal 1o control the coincidence

demodulator (CD). The output signal of the coincidence demodulator provides the stop pulse during
exact tuning and sufficient field strength.
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TDA 4010

Maximum Ratings
Maximum ratings cannot be exceeded without causing irreversible damage
to the integrated ciruit.

Pos. Maximum rating for Symbol | min max dim remarks
Tamb = 26°C

1 Operating voitage Vs 15.6 A
2  Current consumption is 33.0 mA
3 Junction temperature ] 150 °C
4  Storage temperature Ts - 40 +125 °C

Thermal resistences
5  chip amblent Rinsu 78 Kiw
6  chip packags Rinsa

Functlonal Range

Within the functional range, the integrated circuit operates as described; deviations from the
charactoristic data are possible.

Pos,  Maximum rating for Symbol | min max dim remarks
Tamb = 26°C
1 Operating voltage | Vean 7 18 v
2  Temperature range A8 —25 +85 °C
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TDA 4010

Characteristics
The listed characteristics are ensured over the operating range of the integrated circuit.
Typical characteristics specify mean values expected over the production spread. If not stated
otherwise, typical characteristics will apply af tamn =25°C and the listed supply voftage.

Pos. Parameter Symboi Test conditions Test Min Typ Max Dim
circuit
Supply voltage Vg=12V
Ambient temperature Ty=25°C
1 Current consumption Jg 15 mA
2 Reference voliage Vstan 4.8 v
3 IF-cutput voltage Vane m=0.8 80O mVer
m=0.3
4 Total harmonic k m=0.8 2%
m=03 1 %o
5 |F-cutput voltage Vane 20 = 1g (Voar/30mV:
Vanr/1mV +3 dB
6 [nput sensitivity Viee  Vgnre for Vine=
1mV — 3dB 30 #Veit
7 Signal-to-ncise S+N m=03 6 dB
ratic N Viyr = 10pVen
B8 Signalto-noise S+N m=03 Vye=1mV 16 dB
9 Oscillator voltage Vosc 100 mVsg
10 CounteroutputivoltageVgz 100 mVss
11 Control range a 60 dB
(A Vq|F = 6d B)
12 3dB limit frequency  fy 5 kHz
of the integrated TP
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TDA 4010

Characteristics
The listed characleristics are ensured over the operating range of the integrated cireuit.
Typical characteristics specify mean values expected over the production spread. If not stated
otherwise, typical characteristics wilf apply at tamp =25°C and the listed supply voltage.

Pos. Parameter Symbol Test condlitions Test Min Typ Max Dim
circuit
Supply voltage Vs =12V
Ambient temperature Ty=25°C
13 IR-suppression AF. 40 dB
14 Conversion gain Vi 30 ¢B
15 [F-output Pin 15 Ve 10 Matt
16 AFC-Offsetcurrent  lape *=10 pA
without signal
17 AFC-Offsetcurrent  alaes =10 1.3
over control range
18 AFC-currant tarc finp=1MHz x 3%Hz =+ 80 b
19 SLS-output voltage Vi2 f2F = 456kHz 0.4 v
20 SLS-outputvollage Vi Frr=0V 1 v
27 SLS-outputvoltage Viz fze > 455kHz + 3kHz kbl c
22 SLS-outputveoltage Vi fzr > 455kHz — 3kHz 11 v
23 Input impedance Zwr Pin3 4 10/1.5 kQ/pF
24 Input impedance Zmr  PiniB 3315 kQifpF
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TDA 4010

Pin configuration

Pin-Nr.| pin function
1 Ground
2 Mixer output, IF-circuit
3 RF-input
4 RF-input
5 VStap
6 Oscillator
7 Supply voltage
8 counter output
9 FM-Demodulator circuit IF-circuit
10 FM-Demodulator ¢ircuit IF-circuit
11 AFC-output
12 Search tuning stop output
13 AF-cutput
14 IFtime constant
15 min, IF-output
16 IF-AP follow up device
17 IF-AP follow up device
18 IF-input
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Infrared Preamplifier TDA 4050 B

Dirg

The TDA 4050 B is suitable for use as infrared preamplifier In remote control facitities for radic
and TV sets.

The IC includes a controlled driver stage with subsequent amplifier stage as well as an
amplifier for the threshold value. The circuit is largely balanced.

Features

@ Internal AGC

® Superior large signal stability

® Short-circult proof signal output

® Simple connection for an active band fitter
@ Few external components

Maximum ratings

Supply voltage Ve 167) v
Junction temperature I3 150 °C
Storage temperature range Targ —40to 125 °C
Thermal resistance (system-air) Rinsa 140 KW

Operating range

Supply voltage range Ve 91016 v
Ambient temperature range Tamb 0tc70 °C
[nput freguency range fi Oto 100 kHz

1) Intermittently 17.5 V
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TDA 4050 B

Characteristics (V; =15V, T.., = 25 °C; fir =31 kHz} referred to measurement circuit

min typ max

Current consumption (R 210 kQ) Is ;] 9 12 mA
Input voltage for control start Varms 50 uv
input voltage for output signal Yarms 85 nv
Fiiter output voltage (in control range) Yirms 350 450 550 my
Gain Gus 74 77 85 dB
Gain Ga,tq 21 dB
Total contro! range AG 74 77 a5 dB
Control veltage without input signal Ve 1325 1425 1525 my
Control voltage (vams =100 uV) Ve 1.5 241 my
Control voltage {va;ms =10 mV) Vo 1.9 2.45 v
Gontrol voltage {Varms =1 V) Vy 24 2.6 v
Operating points Varsiz 22 28 v
QOutput current {Va=Vsg) I 20 mA
Output d¢ voltage for L lavel VaL 150 500 my
Output de voltage for H level Vau 14.6 v
Charge curtent —I 0.4 1.0 mA

(Vgrme =100 MmV; Vo= 1.6 V)
Discharge current I 0.4 3.0 kA

{¥grms from 1 m¥ to Q)

{r=50 ms)
Input resistance Ris 1.8 kQ
Output resistance Rqa 10 k{2
Rated resistance of the double-T R, 2 kO
network at pin 4

{unbalanced to ground)

Pin configuration

Pin No. Function

Ground

Connection for capacitance for prestage control
Qutput threshold ampilifier

Qutput active filter

Input active filter

Supply voltage, positive

Unlocking of operating point control

Signal input

00~ DU W N
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TDA 4050 B

Application circuit 1l

without coil
158
B j__, o ._T_—, —or i
| 1pF 47uF
i 33kR
: T 1 T
[]szm ! ZnF 33yF
X I T |
P 8 711 & s
[ & 19k 1.50F
il il 1810
! D TDA 40508B i
|
| 39k 15nF
| T LT 1)
27k I 390k0} 10k} 6.8nF 334F
: L
R-D-R v
Notes

Circuit | uses an LC resonant circuit and is of superior quality due to its high selectivity
feature (approx. 3 kHz bandwidth at —3 dB).

Circuit 2 offers the lower cost solution without coil incl. broadband input selection. Higher
requirements as to steady radiation and large signal stability can be met by means of
resistor-diode-resistor connection (RDR).
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IR Pre-amplifier TDA 4060

Preliminary Data DIP 8

The TDA 4080 is a pre-amplifier suitable for use in radio, TV, automotive and other electronics
systems where infrared signal transmission is utilized.

Features

* Low voltage operaticn

* Wide operating frequency
» Fow external components

Maximum Ratings

Supply voltage Vs 7 i
Junction temp. Ti 150 °C
Storage temp. range Ts —40to +125 °C

Operating range

Supply vollage Vs 35-85 W
Ambient temp. Tamb -40to + 110 °C
Input freq. f 20 - 200 kHz

Additlonal data available on request,
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FM IF IC with Search Tuning Stop Pulse, TDA 4210-3
Field Strength Indicator, Mute Setting and Multipath Detector

DIP 18

The TDA 4210-3 has been designed as FM IF component with a special demodulator for
application in car radios. The sensitivity level of the input amplifier can be adjusted for
applications with search tuning mode. In additicn, a search tuning stop pulse is generated.
Moreover, the included multipath identification circuit activates an interference suppression
circuit in case of multipath interference. The TDA 4210-3 is especiaily suitable for appli-
cation in car radios and home receivers which require a search tuning stop pulse and
include an interference suppression circuit.

Features

Multipath identification circuit

7-stage limiter amplifier

Product demodulator

AFC output

Field strengih dependent volume control
Generation of search tuning stop pulse
Adjustable limiter threshold

Adjustable muting depth

660900000

Circuit description

The integrated circuit ‘includes a 7-stage limiter amplifier with demodulator and non-
controlled AF output. The limiter threshold can be raised by abprox. 44 dB by means of
external circuitry. Within this range the AF output signal can be continugusly attenuated
by max. 39 dB to eliminate the usually occurring noise products,

To suppress variable interference products, e.g. multipath interference, the TDA 4210-3
includes an identification circuit with an externally adjustable time constant.

Also included are a field strength output, an AFC output, as well as an open collector output.
The fafter will be activated at the zero crossing of the detector S-curve.
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TDA 4210-3

Maximum ratings

Ground .
MUTE input
Muting depth

AF output

Search tuning stop signat output

AFC output

Reference voltage cutput
Phase shift
Phase shift

Field strength
Identification cutput
Demodulator time constant
Supply voltage
Identification input

Limiter threshold
Operating peoint feedback

IF input
Junction temperature
Storage temperature range

Operating range
Supply voltage

IF section demodulator
Overall frequency

AF (Voar =1 dB)
Ambient temperature
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TDA 4210-3

Characteristics

Ve =8.5V; Vg 1ms = 10mV; £ =10.7 MHz; Af = £ 75 kHz; f,, =1 kHz; Qg = 20; T, =25 °C;
adjustment when [, = 0; test circuit 1

Test conditions min typ max

Current consumption L 27 33 mA
Field strength output Vig Vi iFrms = 50 mV 3.0 3.8 v
voltage Vi Vierms =0V 0 b.1 v
AF cutput voltage Vaa rms 270 380 520 mV
Total harmonic distortion THD Iapc =0 0.7 1.5 %
during FM IF mode
Input valtage for ViFms | Yqa—3dB 15 30 uv
limiter threshold
AM suppression anm m=30% &80 dB
Signal-to-neoise ratio as/mn 70 dB
Current deviation of al; f=fr £50 kHz 110 pA
AFC output
AFC offset Ao Vi=20 pV.. 10 mV +15 kHz
Search tuning stop Afgr Rg.7 =22 k() +18 kHz
window
Search tuning stop Vigt Ve = Vg 70 pv
threshold FiM
Search tuning stop Vigr Vs = Vg0 500 ey
threshold AM
Stabilized voltage Vs 3.6 4.1 4.6 i)
Adjustable range Vi Vig==0; Vg == Ve 44 dB
of limiter threshold
via pin 15
AF mute aar Vo=0;A3.1=00 3 7 11 ds

aar V220|R3_1=O 31 a9 47 dB
AF mute switch-off voltage Vs 0.5 0.75 v
MP sensitivity far full Vitaems | F=20 kHz 5 mv
drive at pin 1
Charge current pin 12 Im pin 14 to ground 3 mA
Discharge current pin 12 I pin 14 open, Vi; <1V 10 HA

Additional data with respect to application
{data does not apply to series measurement)

DC voltage AF output Vgs 2.8 3.8 4.8 \
internal DC current of I 0.75 1 mA
emitter follower autput

Input resistance far Ag.10 27 35 kG
demodulator circuit

Search tuning stop “low” Vs 1.3 \
Search tuning stop “high” Vi 7 \
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TDA 4210-3

Pin description
Pin Function

1 Ground: capacitors for operating point feedback, V;, and V- decoupling are
to be connected directly to pin 1

2 Mute input for (usually derived from field strength cutput voltage) dc voltage
which attenuates the AF output voltage by the set muting depth (pin 4).

- Max. attenuation when V, =0V, no attenuation when V, 20.75V

3 Muting depth adjustment: by connecting a resistor to ground the requested
muting depth can be set. Maximal attenuation of AF output voltage with R =0
{approx. 39 dB}), minimal attenuation with R = < (approx. 7 dB)

4 AF autput for demodulated FM-iF

5 Search tuning stop (ST) output is connected when the input field strength
exceeds the search tuning stop . pulse threshold and the input frequency
lies within the search tuning stop pulse window.

) AFC output: push-pull current output, referenced via a resistor connected to
a fixed voltage source (e.g. Vqer). The voltage generated at the resistor is in
proportion to the deviation from the nominal input frequency and can be
applied for retuning purposes.

7 Reference voltage; should be RF decoupled to pin 1. The AFC resistor and
the potenticmeter for the limiter threshold are referenced 10 Vig.

8/9 Demodulator tank circuit; driven via two integrated capacitors (approx.
40 pF £28%). The circult voltage should be approx. 200 mV (peak-to-peak)

10 Field strength output: supplies a d¢ voltage proportional to the input level,
which quickly adjusts to changes in the input voltage

11 Identification output: desighed asanopen NPN collectoroutput, which connects
an additional time conslant in parallet to pin 2 during multipath interference,
or activates another circuit to suppress variable interterence.

12 Demoduiator time constant; determines the response and hold time of the
identification circuit.

13 Supply voltage: to be RF decoupled to pin 1

14 identification input: high impedance input (R, ~ 10 k). This input receives
‘variable interference forwarded on the field strength voltage via a high-pass
filter.

15 Input for setting limiter threshold: with a potential between Vpe and 0 V, the
limiter threshold can be varied by approx. 44 dB.

16/17 Operating point feedback to be RF decoupled. For efficient push-push
suppression, pin 16 should be blocked against pin 17 and latter to ground
{pin 1). }

18 IF input: frequency modulated IF voltage is injected at pin 18,
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TDA 4210-3

Block diagram

Vg Vi Vie
o o

—
18 Tz 16 15 i 3 12 1 10

LD"—"’J& ol
oy

mANE
ﬁk
> ?_l
X
/

Vare T Vaer =
V= (=) Viar == = ’_E?'""
flVe) & L J |

Vq,qp +Vs Vg
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TDA 4210-3

Measurement circuit
R5=50%2 Vinp Vs Vi Vi
i [
zanT_ 500
— 1 +——
220F == 2ZnF l 100 10
T ot (iR | ([
L] _T_
18 17 16 15 14 13 12 1 10
TDA 4210-3
1 2 3 4 5 6 7 |8 9
fher* ==
[]Log% Ef) f,=455kHz £, =10,7MHz
MUTE MUTE —_ == .
ON/OFF Depth T b TyF ‘|: 104F
& & 6 &
LA +V; 8TS Vstab
r
R <100
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Quasi-Parallel sound IC with FM IF,
sym. Input and Volume Control

TDA 4282 T

Dip 22

The TDA 4282 Tis a controlled AM amplifier with FM demodulator {to produce an intercarrier)
and subsequent sound-IF limiting amplifier with coincidence demoduiator, standard VCR
connection and separate AF-output with volume controf.

#® Qutstanding limiting qualities
® Connection for video recorder
e Little external circuitry

Maximum ratings

Supply voltage
t = ¥Ymin
Thermal resistance {systern-ambient air)
Junction temperature
Storage temperature

Operational range

Supply voltage
Fraquancy range AM part
FM part
Control voltage AM part
Switch current  FM part
Ambient temperature in operation

Vs
R[h SA

Tag

Tarnb

15
16.5

150
—-401t0 125

11to 15
10to 60
0.01tc12
Dtob
G311

0t to 60

K/w
°C
°C

MHz
MHz

mA
°C
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TDA 4282 T

Characteristics (Vs = 15V, T, = 25°C)

min typ max
Current consumption 1 60 30 mA
AM-part:
AGC-range AG 55 dB
AGC-voltage Vs, 0 5 v
Input resistance Riza 10 k&2
Input impedance at max. gain Z 2021 1.8/2 kQ/pF
at min. gain Ziz0 1.9/0 kS2/pF
Output resistance Bys 500 Q
far 500 Q
FM-part: (f, = 5.5 MHz; f, g = 1 kHz}
Input imped:nce Zigao 800 Q
AM-suppression apm 42 dB
{Vig.o= 1MV, f =125 MHz; m = 30%)
Signal-to-noise ratio (Vg = 10MV) g, 85 dg8
Input voltage for limiting Vitim. 60 uv
(4 f=30kHz)
Demodulator output resistance A 1516 5.4 kS
Output resistance for VCR-racording R 12 500 Q
Input resistance for VCR-playback Rz 10 k2
Integrated resistor for deemphasis Ry 10 ke
AF-output voltage Vaz 600 MV e
(V. =10 mV; with CDAS5MC10, R 1y = 2.9 Q) Van 260 300 MY e
{4 f=12.5 kHz)
AF-gain during VCR-playback Vi 0.5
Total harmonic distortion THD,, 1 %
Cross talk (V, = 1 mV)
Vip=2V. Cizny 50 52 dB
Vi = 0.3V, Cizn 60 65 dB
Range of volume control Var max 70 85 dB
vﬂ‘«F min
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TDA 4282 T

Circuit description

The TDA 4282 T contains essentially two functional blocks:

1. A regulated AM amplifier with a peak rectifier to generate the AGC voltage. The AM
amplifier drives an FM demodulator, at the output of which the differential sound carrier
(38.9 MHz—33.4 MHz = 5.6 MHz) is available. The double sideband portions close to the
carrier are suppressed. The 5.5 MHz carrier reaches the functional block via an external
selection.

2. An FM limiter amplifier with coincidence demodulator, a standard VCR connector and
a separate AF output with volume control.

Pin assignment

Pin Na. Pin designation
1 Ground
2 AM-IF control
3 AM amplifier demodulator
4 AM amplifier demodulator
8 Supply voltage {plus)
8 AM amplifier sound carrier output TT 1
7 AM amplifier sound carrier output TT 2
8 AM-IF amplifier negative feedback for working point
9 AM-IF amplifier negative feedback for woerking point
10 FM-IF amplifier IF input
11 AF cutput
12 VCR connection
13 FM-IF amplifier emitter follower output
14 FM-IF amplifier emitter follower output
15 FM amplifier demodulator
16 FM amplifier demodulator
17 Deemphasis condensator
18 Volume control
19 AM-IF negative feedback for working point
20 AM-IF amplifier IF input
21 AM-tF amplifier IF input
22 AM-IF negative feedback amptifier for working point
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Stereo Tone Control IC with Base Width Switch TDA 4292

DIP 24

Stereo tone control IC for controlling the trebles, basses, balance, volume, physiology,
bandwidth of the AF signals by the aid of dc voltages.

It is in compliance with the standards DIN 45500 and |IEC 268-3.
The component is especially suited for application in TV stereo devices.

Features

® Few external componenis
@ Low total harmonic distortion
® Large output signal capability

Maximum ratings

Supply voltage Vsis Dto 18 v
Reference current Iner 5 mA
Junction temperature 1 150 °C
Storage temperature range Tatg —40to 125 °C
Thermal resistance {system-air) Rihsa 70 K/W

Operating range

Supply voltage Vsis 8t0 15.75 v
Ambient temperature T Oto 70 °C
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TDA 4292

Characteristics

T.=25°C min typ max

Current consumption Isg 40 70 mA
P1..P4=22 kQ '

Reference voitage Vrer 4.5 4.8 5.2 v
Input resistance Rig:22 10 14 18 kQ
Gain for Vo, = Vigr" VoV —4 -1 2 dB
V3,223 = Vrer/2

Gain for ¥, = 0" V¥ —75 —85 dB
any position of $3; 54 open

Control range balance! Va max 1.5 4 6 dB
Vou = Viegri Vo, 3 = Veee/2 Vamin —20 —30 dB
Bass emphasig!) VB max +9 +12 +16 dB
V3 = Voep = 40 Hz

Bass deemphasis VB min —10 —12 dB
Va=0; f =40 Hz

Treble emphasis? Vi max +8.5 +11.5 +145 | dB
Vz = VREFI' fi =15Hz

Treble deemphasis Y+ min -10 —-12 dB
V2=0, f|=15 kHz

Channel separation §4 open aip 60 dB
Channel separation (antiphased) ar-p 3 5 dB

for 84 closed
Input voltage!?

VZ. 3= any vi rms 4, 22 1 A
Vo, 3= Vrer/2 Vitms 4,22 35 v
Total harmonic distortion?) THD 0.5 1 %

Vo g =asapplied; Vps =1V
fi=60 Hz to 12 kHz

Total harmonic distortion DIN 455001 THD 0.3 0.6 %
Va, 3= Vrer/2; Vims =1V
Flutter and wow L-R LTINS 2 dB

fi=1KkHz, V/¥, =0 to 40 dB
fi=20 Hz to 20 kHz

Any regulator Aa g 4 dB
Disturbance voitage spacing AN 73 76 dg
according to DIN 45405

=20 Hz to 20 kHz; Vi =1V
Noise voltage with reference to output

i=20Hzto 20 kHz  Vi/V;= 0dB2 Virms 155 230 uv
Vi/V,=50dB Virms 10 20 [T

Output resistance Rg11,12.18.15 0.2 0.3 kQ

Input current for adjusters Lo aeaas | —20 0 BA

V5 =0 to Vgee

Input current for switches fis 18 —60 -13 0 BA

Electrical data identified with" is only applicable at Vg = 15 V +5% and V,ms = 1 V. Furthermore, the maximum
input voltage decreases in accordance with lower supply voltages.
2) Inputs terminated with t k.
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TDA 4292

Characteristics
Ve=18V;T,=25°C

Lavel of the switches
Horopen
Downcontrai diff. of the AF outputs
53 open
Vaq =3/4 Vaer
Disturbance voltage at the auiput (DIN 45405}
fi =20 Hz tc 20 kHz; W/V, =—20 dB
Noise voltage CCIR; (DIN 45405)
Vog = Vaer: Vo =0
Amplitude variation trebles, -
basses in middle position
Vg = Vagse/2; f =40 Hz, 1 kHz, 15 kHz
Cutput voltage deviation

Pin description

min typ max

Vawn Vagr —1 VRer v
Vaw 1 v
AV, 14 21 28 dg
Va 35 50 n
Vioe 650 pv

+0.5 +1.5 d8
AVl app 300 my

Pin Function
1 Reference voltage
2 Treble control input
3 Bass control input
4 Input right
5 Cutoff frequency bass
6 Right
7 Cutoff frequency treble right
8 Switch input physiology
9 Start frequency base width right
10 GND
11 Output right
12 Qutput right
13 Blockage
14 Qutput left
15 Cutput left
16 Supply voltage
17 Start frequency base width left
18 Switch input base width
19 Cutoff frequency trebie feft
20 Cutoff frequency bass
21 Left
22 Input lefi
23 Balance control input
24 Volume control input
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TDA 4292

Circuit description

The component includes 5 operational amplifiers per stereo channel. The operational
amplifiers are equipped with either dc voltage controlled attenuators or switches, By appiying
potentiometers to the externally connected capacitors, the emphasis or deemphasis of low
or high frequencies can be controlled. The base width can be switched by the subsequent
stage. This stage will not respond during open switch status. However, with a closed swiich,
antiphased crosstalk of estimated 66% occurs at a frequency of approx. 300 Hz, which has
been determined by one of the external capacitors. To ensure that the base width effect
remains independent of the balance setting, balance control is performed subsequently o
the base width control. The volume control is comprised of 2 stages. The identical configuration
and parallel layout of these stages, designed to affect base width, balance, and volume,
provide at the same time simultaneous electrical and thermical tracking. In the volume stage
the rising incline of the volume characteristic can be switched to lower values. Both
outputs have been equipped with a resistor capacitor network for physiologically correct
ampiification adjustment. Frequency independent (linear) amplification adjustmentis obtained
during the identical rise of the volume characteristic at both cutputs.

In order to prevent disruptive clicking noises, the delay switch releases the AF output
voltage subsequently to the supply voltage and voltage stabilization in the component.
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TDA 4292

Pin description

Pin Function

1 Reference voltage, typ. 4.8 V

2 Adjusting input for treble control. Adjusting range 0 V to V,.
PNP transistor input, the base current flows out.

3 Adjusting input for bass control. Features like pin 2.

4 Signal input right. The dc socket is approx. Vi¢/2 —0.7 V. The input resistance
is frequency-dependent (minimum at high frequencies) and dependent on
the position of the bass control {minimum at full low-frequency peaking)

56 Connections for external capacitance of the right bass control f35 = 1/Cs 5.

7 Connection for ext. capacitance of the right treble control. f,45 = 1/C,

8 Switching input for physiology. Internal pull-up resistance against V| is
available. Physiology “ON” for not connecied pinor V; =V, —i V.

9 Connection for network of the stereo basewidth enlargement. Crosstalk = 1/Rg.

1
foes = 27 G, Ry +3 kQ)

10 GND

11,12 AF outputs right. (NPN emitter follower). At physiclogy “OFF" both cutputs
supply the same level. At physiology “ON" a level difference dependent on
the volume adjustment occurs.
(Pin 11 is on a higher lavel).

13 Blocking for internal dc operating points. The capacitance determines also
the duration of the switch-on delay after applying Vie.

14,15 AF outputs left. The function corresponds to the function of pin 11, 12.
(pin 11 = pin 15, pin 12 = pin 14)

16 Supply voltage

17 Like pin 9, left

18 Switching input for basewidth. Internal pull-up resistance against V; isavailable.
Basewidth “OFF” for not connected pinor ¥, =2V, —1V.

19 Like pin 7, left

20, 21 Like pin 5, 8, [eft

22 Input left, features like pin 4.

23 Adjusting input for balance control. Features like pin 2.

24 Adjusting input for volume control. Features like pin 2.
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TDA 4292

Application circuit
Bal- Base
Volume ance InputL Width +Vs OutputL.
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TDA 4292

Bass and treble control
83 closed, 84 open
dB8 V5=15V, V"ms:'T v
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TDA 4292
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Treble control
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TDA 4292

Physiological volume control
Ve=15V; Vipe =1V
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TDA 4292

Balance
S3 closed, 54 open
dB Vs=15V, Vs =1V 0dB
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TDA 4292
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TDA 4292

Base width circuits

a) Stereo reception

i.e. normal linear frequency response and stereo sensation with closely spaced loud-
speakers.

With the base width ON the base-width effect has a time constant of 22 nF/15 kK,
i.e. the subjective spacing between the loudspeakers is greater.

b

—

Mono reception {with base width ON)
Normal linear frequency response and mono sensation.

With the base width ON there is a deemphasis of approx. —5 dBtrom about 300 Hz onwards.
This causes slight treble deemphasis and the acoustic impression is duller and somewhat

quieter.
Sterec and Mono Reception
Output Without Base Width
Signal
T Mono Reception With Base Width

300Hz

-F

Effect: At mono signal: trebles approx. —5 dB
At stereo signal: cross-talk over 300 Hz
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TDA 4292

8.2k0 47nF

17

TDA 4292

N

a) Stereo reception and base width ON

The trebles are emphasized from 300 Hz onwards by up to +5 dB (fime constant 8.2 kG
and 4 nF), i.e. with the base width switched on there is simultaneously a slight change
in the timbre of the acoustic impression.

b} Mono reception and base width ON

Switching on the base width produces no change at all in the acoustic impression.

Qutput /

Stereo Reception
With Base Width

Signal Stereo Receplion Without Base
Width. Mono Reception With and
Without Base Width

300 Hz

Effect: At mono signai: no influence
At stereo signal: trebles approx. +5 dB
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10nF2.'-,kQ

Ji

=t=22nF
TDA 4292 H
15k$2
19

1opF 27KE2

a) Stereo reception and base width ON

From 300 Hz onwards emphasis of the trebles by +2.5 dB with the corresponding time
constants.

b) Mono reception and base width ON
From about 300 Hz onwards deemphasis by about -2.5 dB.

With the corresponding time constants this produces a slight loss of treble and makes
the acoustic impression darker and quieter.

Stereo Reception

With Base Width
Gutput / ?f&%i'ﬁﬁfﬂ?%?;
Spr T~ Width

Monc Reception
With Base Width

t
300 Hz

e

Effect: Atmono signal: trebles approx. —2.5 dB
At stereo signal: trebles approx, +2.5 dB

568



TDA 4292

Physiological volume control {loudness) versus frequency and capacitance values C,
Gy deviations for different capacitances (R, at output 1 MQ)).

dB

N A T N A

A — i~ ‘-/%*\
Vy L70nF 330nF 220nF | 048 h?nF 33nF  27nF

-+ 4,57nF  3,36nF 2,58nF ——‘
e -
i N \ i

| Voiume Cantrol ~’30dB
| Physiology “ON* wI
. - |

I ]

‘ ) ‘iwl
0 il

-20 {= 464nF 331‘.nF 223nF ~
: /

RN

10° 10% kHz

Physiological volume control (loudness} versus frequency and load resistance R
OQutput loaded with R (C,=3.3 nF; C, =680 nF).

¢8
T ] BRI
o 0/ et B
bl Pl lece |0 0D
T R R v e
A Ay ‘ N Y
-30 o : —ﬂ | HH
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=20 | T T . }
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Bass and treble control versus frequency
G, deviations for different capacitances {load at output 1 MQ)

dB
N |1 : RN
gab- . Tse=Cawae .. . I L “ e fw‘flll_.._ —|

e v ey
50 56nf 648nF 82nF  Standard Values f_LSnF 18nF  Z.2nF
0 " 58.6nF 70,6nF 818nF Measured Values 1,52nF W,BSn‘F 2.22nF |

0—f
: )
1
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Alteration of frequency response through component tolerances

@ Bass control

Capacitor Pin 21/20 - 5/6 C=68nF
88 nF — 20% Gy,=+15dB

68 nF Gy= 0 dB f=100Hz
68 nF +20% Gy=—1 dB

Treble control

Capacitor Pin19-7 C=18nF
1.8 nF —20% Gy=—1 dB

1.8nF Gy= 0 dB f=10 kHz
1.8 nF + 20% Gy=+15dB

Physiology network

Capacitor for bass emphasis C,=330nF
330 nF — 30% Gy,=—3dB

330 nF Gy= 0dB8 =100Hz
330 nF +40% G,=+2dB

Capacitor for treble emphasis C,=33nF
3.3nF—20% Gy,= 1dB

3.3nF G,= 0dB f=10kHz
3.3 nF + 40% Gy=+2dB

Terminating resistor

R,= 10k Gy=—5 B

Ra= 22 k2 Gy=—2.5dB

R,= 4T kG Gy=—1 dB f=20Hz
R,=100 k3 G,=—05dB

R,= 1MQO Gy= 0 dB
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Control IC for Switched-Mode Power Supplies TDA 4600-3

Preliminary data SIP9

The integrated circuit TDA 4600-3 is designed for driving, controlling, and protecting the
switching transistor in self-oscillating flyback converter power supplies. In addition to its
application in TV receivers and video tape recorders, this IC ¢an aiso be used in hifi devices
and active loud speakers due to its wide control range and high voltage stability.

® Direct control of the switching transistor

@ Low start-up current

@ Reversing linear overload characteristic

® Base current drive proportional to collector current

Description of function

This IC is designed for driving a bhipolar power transistor and for performing all necessary
control and protective functions in self-oscillating flyback converter power supplies. Owing
to the IC’s outstanding voltage stability, which is maintained even at major load fluctuations,
the IC is suited for consumer as well as for industrial applications. The rectified line voltage
is applied to the series connection of the power transistor and the primary winding of the
flyback transformer. During the on-phase of the transistor, energy is stored in the primary
winding and released to the consumer via the secondary winding.

The IC controls the power transistor in such a way that the secondary voltage is kept at

a constant value independently of changes in the line voltage or load. The control information

required is derived from the rectified line voitage during the on-phase as well as from a

secondary winding during the off-phase.

Load differences are compensated by altering the frequency, line voltage fiuctuations are

additionally counteracted by changing the pulse duty factor. This resulis in the following

load-dependent modes of the SMPS:

— Open-loop or smallload: Secondary voltage slightly above the desired value

— Control: Load-independent secondary voltage

— Qverload: In case of a secondary overload or short circuit, the secondary
voltage is decreased at the point of return as a function of the
load current, following a reversing characteristic.
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Description of use

A flyback converter designed for color TV sets, applicable between 30 W and 120 W and
for line voltages ranging from 160 V to 270 V, is described on one of the following pages.
On the subsequent pages the major pulses and diagrams can be found. The line voltage
is rectified by bridge rectifier Gr1 and smoothed by C,. During start-up the IC current is
supplied via the combination Gr2+R,, while, in the post-transient condition, it is additionaily
supplied via winding 13/11 and rectifier Gr3. The size of filter capacitor C, determines the
turn-on behavior.

Switching transistor T1 is a BU 208, Parallel capacitance C,, and primary winding 1/7 form
a resonant circuit, thus limiting the frequency and amplitude of collector-emitter voltage
overshoots upon turn-off of T1. R,,, Grd, C,,, R,; and Dr2 are elements to improve the
switching behavior of T1.

The inductance of the primary winding determines the current increase in T1. This sawfooth-
shaped current rise is simulated at network R, C; and applied to pin 4 of the IC. Depending
of the dimensions of the primary inductance, timing element R;C; is to be adapted to the
current rise angle in T1. Thus, during the on-phase, the IC receives control information at
pin 4 in the form of the simulated energy content of the primary winding as a function
of the line voltage versus time.

Fluctuations at pin 3 are recognized by control winding 9/15. This measure requires fixed
coupling to secondary winding 2/16. The contro! winding is also used for feedback and
permits self-oscillating conditions in parallel circuit C,,/primary inductance if power
transistor T1 is biocked. In this way the maximum open-loop frequency is determined.

The control voltage required at pin 3 is rectified by diode Gr5 and smoothed by capacitor Cy.
Furthermore, resistor R; and Cg form a timing element. Due to these cirgumstances, fast
changes in the control voltage are filtered out, i.e. the controlling element does not respond
until several periods have occured. The secondary voltage can be set by means of the
voltage divider formed of resistors R, R, R; and R,. Reason: in the IC the control voitage
at pin 3 is compared with a stable, internal reference voltage.

According to the result of this comparison, frequency and pulse duty factor are corrected
until the secondary voltage selected by R, has established itself.

In the case of overload cr short circuit an the secondary side, only a small voltage portion
is passed to control winding 9/15; the reference voltage at pin 1 becomes directly active
at control input pin 3 and activates an overload amplifier (point of return), which drives
power transistor T1 down to a smaller pulse duty factor. The line power output is reduced
to 6 VA

For all operating ranges of the SMPS, the zero passages of the voltage at the control winding
centain information on pulse duty factor and switching frequency of switching transistor T1,
or on the open-loop frequency. Conditioning of the corresponding signal at pin 2 is performed
by series resistor R,, and by integrated limiter diodes. Timing network R,C, suppresses HF
spikes at pin 2.
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Befare the line voltage drops below its minimum value, the SMPS must be swilched off in
order to obtain defined on/off conditions. Winding 11/13 is configured in such a way that
the voltage at pin 9 changes linearly with the rectified line voltage. The IC goes into
on-state if ¥, 212.3 V, and into off-state if V,< 5.7 V. The drive of the power transistor will
be blocked as soonas V; <67 V.

Pin 5 is connected to pin 9 via resistor R,, since the IC’s output is noi enabled until
voltages V, 22.7 V prevail.

On the secondary side start-up voltages from V, . to V.. are available. If switch 81 is putinto
open position, standby is set automatically, with a secondary effective power of approx. 3W
being tapped from winding 12/16. Resistors R,; and R,, form a basic load of voltages
Vieee and V... They contribute to maintaining standby conditions, i.e. V., rise £ 20%.
Capacitors C,, through C,; prevent spikes caused by reversing rectifiers Gré and Gr9.
The secondary voltages are smoothed by the charging electrolytic capacitors C,g through C,q.
After the line voltage has been applied at time t,, the following voltages start to increase:

— 14 according to the half-cycle charge via Ry,

— Vito Ve, (typ. 62 V)

— V; to the value determined by Ry

In this case the current consumption of the IC is smaller than 3.2 mA. If V, reaches the
threshold 12.3 V, the IC will switch on the reference voltage of pin 1. The current consumption
rises to typically 80 mA. The primary current voltage transformer adjusts V, down to Vgers
and the start pulse generator produces the stari pulse. Feedback to pin 2 starts a subseguent
pulse and so forth.

The width of all pulses, including the start pulse, is controlled by the control voltage at pin 3.
During turn-on the control voltage corresponds to standby conditions, i.e. V; = Ve, +50 mV.
The IC begins with narrow pulses, which become wider depending on the feedback control
voltage. Instantly, the IC operates in the control mode. The control loop is in a post-transient
state. If, during start-up, voltage V; drops below the turn-off threshold V, < 7.8 V, the start-
up phase will be terminated (pin 8 is switched to Low). Since the IC remains in the on-state,
V; drops further to V, < 6.7 V. The IC switches to the off-state, V; is now able to rise again
and a new start-up phase may begin. After the IC has been started, it will operate in the
control mode. The voltage at pin 3 is typically Vegr,, T0.2 V.

If the cutput is loaded, the control amplifier allows wider charge pulses to occur (V, = H).
The peak value of the voltage at pin 4 rises to V, = V. Upon an increase in the secondary
load the cverload amplifier begins adjusting the pulse width down. Since altering of the
pulse width is reversed, this is referred to as the reverse point of the SMPS or paint of
return. In case of a short circuit on the secondary side, the overload amplifier will adjust
the pulse width to typically 1.6 us and reduces the pulse duty factor to <1:100. The SMPS
decreases the line power consumption to typically 6 VA. A small pulse duty factar entails
a drop in supply voltage ¥, below the thresheld V, <6.7 V causing a drive interrupt of the
switching transistor and a continued drop of supply voltage V,. i supply voltage V,<5.7 V,
the IC is turned off and enters into a new start-up phase.
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This intermittent periodic duty operation is continued until the short circuit on the secondary
side has been eliminated.

If the secondary side is unloaded (standby), the control pulse width becomes narrower.
The frequency rises. During open-loop operation the approximate natural frequency of the
system (75 kHz) is obtained; pulse duty factor 1:11. The rise of the secondary voltages
is approx. 20%. If resistors R,3/R,, were absent, the IC would have to perform adjustment
beyond the natural frequency of the system, with the zero passage identification only
recognizing every 2nd, 3rd or 4th zero passage as a pulse start, i.e. the frequency would
divide down to the 2nd, 3rd or 4th subharmonic. The puise duty factor is thus diminished
to 1:22, 1:33, or 1:44, respectively. The pulse width remains constant at approx. 1.2 psec.
A certain small pulse duty factor causes supply voltage V, to drop below the threshold
voltage V, < 6.7 V. Then, the interrogation intermittent periodic duty operation begins as already
described for the short circuit case. Constant open-loop operation will not continue until
resistors R,,/R,4 have been icaded.
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Circuit description

Pin 1:

Pin 2:

Pin 3:

Pin 4;

Pin 5:

Pin &:
Pin 7/8:

Pin 8:

Reference voltage output, overload-protected.
Limax = 5 mA, All modules, excluding the IC's output stage, are supplied by the
internal reference voltage.

The zero passage identification driving the control logic identifies the discharged
status of the transformer at the zero passage of voltage V, from negative to paositive
values and enables the logic for pulse start, which is driven by trigger start.

The control voltage supplied to this pin is compared with two stable reference
potentials in the control amplifier, in overload identification and during standby.
The outputs of these stages operate onto the trigger hold, thus terminating the
pulse.

A voltage proportional to the collector current of the switching transistor is generated
on the basis of the external RC combination in conjunction with the collector
current simulation bfock. This voltage introduces the beginning of a pulse ata stable
voltage via trigger start and determines at a second stable voltage (reverse point)
the absolute maximum pulse (with respect to time length) in trigger hold, At the
same time the rise angle of the voltage proportional to the collector current of the
switching transistor is impressed onto the base current amplifier, and, in accordance
with the smallest current amplification B of the switching transistor to be expected,
the base of the swilching transistor is driven via pin 8.

If a voltage = 2.7 V is applied, the control logic is enabled via the trigger. Pins 7/8
are driven by the coupling capacitor charge circuit and the base current. In case
a voltage <1.8 V prevails, base current switch-off pin 7 is clamped at a voltage
¥, £1.3 V,; driving of the switching transistor is impossible. The IC will not be
enabled again until the voltage at pin 9 has dropped below 5.7 V, the IC has
been turned off and the SMPS has entered a new start-up phase.

GND

Via the voltage controller and the coupling capacitor charge circuit, the output
stage of the IC is dc-adjusted to the switching transistor. The switching transistor
is driven via a base current amplifier and pin 8, while it is blocked via the basic
current switch-off and pin 7.

Current supply of the IC.
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Maximum ratings

Supply voltage

Voltages

Reference output
Identification input

Control amplifier

Collector current simulation
Blocking input

Base current cut-off point
Base current amplifier output

Currents

Feedback zero passage
Control amplifier

Collector current simulation
Base current cut-off point
Base current amplifier output
Junction temperature
Storage temperature range

Thermal resistances
junction-air
junction-case
Operating range

Supply voltage
Case temperature
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min max
Vq 0 20 A
' 0 6 v
v, —0.6 0.6 A
Va 0 3 \
Vy 0 8 A
A 0 8 v
VT 0 Vg v
Vs 0 Vg A
I| 2 —5 5 mA
Ii a —3 3 mA,
Ii 4 o] a mA
Iq 7 0 1.5 A
Iys —1.5 ] A
I 125 °C
Tatg —40 125 °C
Rinaa } 70 Krw
R 15 KW
Vo 7.8 18 A
T [o] 85 °C
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Characteristics
T, = 25°C; according to measurement circuit 1 and diagram

min typ max
Start operation
Current consumption (I4 not yet switched on)
Vo= 2V Iy 0.5 mA
Vo= 5V Iy 1.5 2.0 ‘mA
Vo=10V I 2.4 3.2 mA
Switching point for V, Vg 11.0 118 12.3 v

Normal operation
Vo=10V; V,, =—10 V; V.., = £ 0.5 V; f = 20 kHz; pulse duty factor 1 : 2 after switch-on

Current consumption

Vegne=—10V Iy 110 135 160 mA

Veore =0V Iy 50 75 110 mA
Reference voltage

I; <0.1 mA '8 4.0 4.2 4.5 v

I, =5mA v 4.0 4.2 4.4 v
Temperature coefficient of reference voltage TC, 102 1/K
Controf voltage Voo =0V Vs 2.3 2.6 2.9 v
Collector current simuilation voltage

Voont =0V 3*) 1.8 2.2 2.5 A

Voo =0 V/—10 V AV 0.3 0.4 0.5 v
Blocking input voltage Vs 6.0 7.0 8.0 v
Output voltages

Vcom =0V Vq;r') 2.7 3.3 4.0 v

Veem =0V Vgs®) 2.7 3.4 4.0 A

Veont =0 V/i—10V AVyg®) 1.6 2.0 24 v
Feedback voltage Va 02 v
Protective operation
Ve =10V, Vo =—10 V; Voo = £ 0.5 V; f= 20 kHz; pulse duty factor 1:2
Current consumption

Vs<18YV Iy 14 22 28 mA
Turn-off voltage

Vs<1.8V Var 1.3 1.5 1.8 v
Turn-off voltage

Ve<1.8V vy 1.8 2.1 2.5 v
External blocking input
Enable voltage

Voot =0V Vs 2.4 27 v
Blocking voltage

Veori =0V Vs 1.8 2.2 A
Supply voltage blocked for Vg

Vean =0V Vy 6.7 7.4 7.8 A
V; turned off {if V4 is further decreased) AVy 0.3 0.6 1.0 v

*) DC compenent only
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Characteristics
T, =25 °C; according to measurement circuit 2

Test conditions min typ max
Turn-cn time
(secondary voltage) ton 350 450 ms
Valtage change
(S3 =closed) AV; gec ANy =20W 100 500 mV
Sound output power
(52 = closed) AV gec ANy =15 W 500 1000 mv
Standby operation
(81 =o0pen) AV 500 Sec. useful load =3W 20 30 v
f 70 75 kHz
Norimary 10 12 VA
Pin description
Pin Designation Function
1 Vier output The IC adjusts the secondary voltage of the SMPS
to a multiple of the reference voltage Ve
2 Zero passage identification | Input for oscillator feedback. After build-up, each
zero passage of the feedback voltage (rising edge)
triggers anoutput pulse at pin 8. The trigger threshold
is typicaily —30 mV.
3 Control amplifier and Information input for secondary voltage. The output
overload amplifier input pulse width at pin 8 is adapted to the load on the
secondary side by comparing the control voltage
gained from the control winding of the fransformer
to the reference voltage (normal, overload, short-
circuit, open-loop operation).
4 Collector current Information input for primary voltage. The rise of

simulation

the primary current in the primary winding is
simulated as voltage increase at pin 4 by means
of an external RC element. If a value derived from
the control voltage at pin 3 is reached, the compen-
sating pulse at pin 8 is terminated. The RC element
serves for setling the maximum power at the point of
return. In this point, the amplitude of the sawtooth-
shaped voltage at pin 4 rises to the value ot Ve
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Pin Designation Function

5 Protective input For response of the oscillator a voltage of at
least 2.7 V must be applied at pin 5. In case of
disturbance, an additional secondary pulse at pin 8
is prevented if the veltage drops below 1.8 V,
which is the protective threshold value.

6 Ground The capacitor at pin 4 is to be directly connected
to pin 6. The primary current of the transformer is
not to be routed through this connection.

7 DC voltage output for Current sink after an output pulse and charging
charging coupling source for the coupling capacitor before an output
capacitor pulse,

8 Pulse output drive of Current source for output pulse.
switching transistor The cutput current is adjusted according to the

voltage rise at pin 4 with the ald of the resistor
between pins 7 and 8. Thus, oversaturation of the
external power transistor is prevented.

9 Current supply For start-up of the SMPS the following conditions

must be met:

— The reference voltage at pin 1 is turned off

— Subsequently, at pin 9, a rise of the supply
voltage up to a value exceeding 12.3 V

— Atpin § the voltage is above 2.7 V.
During operation the supply voltage is monitored
far undervoltage.
For values below 6.7 V the output pulses at pin 8
are blocked and for values below 5.7 V the
reference voltage is turned off as an additional
measure, These are the preconditions for a new
osciilator start-up.
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Block diagram
TDA 4600-3
!
Control
. e Base Current
Amplif
mplifier [~ t Amplifier
Trigger [~
Start
Start-Up Standby ™1 Hold ™ ) i
Circuit Operation . Coupling-C :
Charging | i
Circuit
Voltage
Control *
Overtoad Control Base Current
Ientification | | Logic Shut-Down [
Reference ] Zero Passage I_J Eolleclor Current| Ext. Blocking
Voltage Identification irnulation Alernatives
1 2 3 4 5 [ 7 8 9
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Measurement circuit 1
u| TDA 4600-3
7 7 3 A 5 Jf T 3 3
2ZpE 0,689
Il
22k | 1 100kQ
L — 1
10 k0 ==10pF
L]1 k[ 2ok 23 I
==10pF
=—=10nF 1N 4003 278 T
Veer TpF 100 kG2
o] 1 o
I1 Velock Vcontrul V9
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Measurement circuit 2
@ 220Vac T
B250/C1000
‘ {2540
! | oy | TDA 4600-3
| jz70
: ’ T 2 3 A B & 7 FIE]
| | [E 2 pF iz W18 4007
! | 2200 I 00 kR 068G !
| | 270 pF i3} 1,2kp 10 k23w
i h —
| ! 100p¥/6V 1”"_*;{’25"
_ I 1.25AE] []10 ke [lzka il
l i 270 kD WeFi1E fygpor =T WORFZ5Y
! l — 1 | T
| ! — 1l |
S1472-K k
! ! 10k0(2) 378508 N BY258/200
| ! TuFf35Y 218
! ] It
I I =
' | 8.2 nF W BY 2957450 BU 208
| | Il
4 ' | 2,2nF
| ]! 1002 I
| | 9[x 15 13x 1
| . . 7 X {1
_.| | ilinelsolation - f———
61-1C
L 16 12 3 A x]2
L By 258/ _|_ By 258/ L ayaser | BY 268/
==210pF W g% ==70pF 70N ==amoor WY =m0 WG
470 uF 470 puF 4T pF 27 uF
| 1N 1L ﬂ m .
! Ll 1
(1) Limits I, pay of BU 208 if 56 k02 100 kG
permissible output
power is exceeded bepy Sy S50y 200
(2) Adjustment of secondary ———— —_—_————————
voltage
000
{3) Must be discharged
before IC change
560
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Application circuit

¢ 220Vac9
% 1 I A O
il
! I B250/C1000
| I C 2540
NTRES s 1 TDA 4600-3
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I IZ,‘TQ[H 1\ 1 R 4 5 6 7 . ,% 29 G2
. b 4 1ur
R i Ry Rs iz INoo?
l s . Llzion I 100 k2
E "f ! R3 2ZpF 0,680 Ru
! [l
l 220uF(3) | [10urey 12 (u? 10 Y 3w
Ry Re
| I 1254 [ ([ . I__JEO(“FMZS“'
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| | PRs o Br s T burrzsy
L1 I %)
i | 2T0ke WRFOY | TNG00TZDr 1 6r3
. Ry S112-k N pgyocera00
! l . @;knm R B76108
| i
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I
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|
. 7 df
J u_lne Isctation AZV
61-1C
L T2 6 L x]2
1n Gy ¢ Gré .0 Gr 7 L( Gré
T 20pF SZB‘rzsaf Tolopr X8y 258/ T ziogr A = 2t0pF YLBY 256/
600 600 )
Lo o™ [ Gy
(1) Limits I, mag of BU 2081 “T0F 4I0uF “Tuf 22yF
permissible output R Ri
power is exceeded
S6kR 100 k82
{2) Adjustment of secondary oV oY o150V o206V
voltage 0 T T T T - T -
{3} Must be discharged 1000
before IC change
1 51 s1
560 4700 6,8k
gz L5k
V. V., Y sec
Vd sec 3sec 2 sec
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Supplements to test and measurement circuit 2

l.oad characteristic
v Output voltage versus output current
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] Viine 180V '/'/
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40 //
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0
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y Output voltage versus line voltage
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Measurement diagram for overload operation, measurement circuit 1

Votonk V
+0,5
0
us
-05-
Vy '
us
Yy —=t
T ! 1
&0 0 s
-F
ST Veont =—10V
— = Voot =0V
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Control ICs for Switched-Mode Power Supplies TDA 4601
TDA 4601 D

SIP 9
DIP 18

The integrated circuit TDA 4601/C is designed for driving, controlling and protecting the
switching transistor in self-oscillating flypack converter power supplies as well as for
protecting the overall power supply unit, In case of disturbance, the rise of the secondary
voltage is prevented. In addition to the IC’s application range including TV receivers, video
tape recorders, hifi devices and active loudspeakers, it can also be used in power supply
units for professional applications due to its wide control range and high voltage stability
during increased load changes.

Features

@ Direct control of the swilching transistor

@ Low start-up current

@® Reversing linear overload characterisiic

& Base current drive proportional to collector current
@ Protective circuit for case of disturbance
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TDA 4601 D
Maximum ratings
min max

Supply voltage Vo 0 20 v
Voltages
Reference output Vi 4] [+ v
Zero passage identification Vo —0.6 0.6 vV
Control amplifier Vs 0 3 v
Callector current simulation ¥y 0 8 v
Blocking input Vs 0 8 Vv
Base current cut-off point Vi 0 I'A A
Base current amplifier output Va 0 Vo \4
Currents
Zero passage identification Is -5 5 mA
Control amplifier Iz -3 3 mA
Collector current simulation Im 0 5 mA
Blocking input Iis 0 5 mA
Base current cut-off point Iz -1 1.5 A
Base current amplifier output Ios -1.5 0 A
Junction temperature T 125 °C
Storage temperature range Tetg —40 125 °C
Thermal resistances;

system-air TDA 4601 Rinsa 70 KA

system-case  TDA 4601 Rihsc 15 K/w

system-air?  TDA 4601 D Rinsa 60 Krw

system-air22  TDA 4601 D Rinsas 44 KW
Operating range
Supply voltage Vo 7.8t0 18 A
Case temperature TDA 4601 Te Oto 85 °c
Ambient temperature range® TDA 4601 D Ta Cto70 °C

1V e maldacad ~a P lamed bkl -
fotokvieiolobiolobiitolibri bl vtotrbie i it

2) Case soldered on PC board with copper-clad 35 um layer, cooling surface 25 cm?2

3 Ripgar =44 K/Wand Py=1W
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Characteristics
T,=25°C
according to measurement ¢ircuit 1 and diagram
min typ max
Start operation
Current consumption (¥ not yet switched on}
Vo= 2V Iy 0.5 mA
Vo= 5V Iy 1.5 20 mA
V=10V Iy 2.4 3.2 mA
Swilching point for v, Va 1.0 11.8 12.3 v
Normal operation
Vo=10V; Von=—10V; V0o, = £ 0.5 V; F =20 kHz;
duty cycle 1:2 after switch-on
Current consumption
Veort =—10V Iy 110 135 160 mA
Voot =0V Iy 50 75 100 mA,
Reference voltage
I, <0.1 mA v 4.0 42 45 \
I, =5mA A 4.0 4.2 4.4 A
Temperature coefficient of
reference valtage TC, 1073 1/K
Control voltage Vg =0V Vi 2.3 26 2.9 v
Collector current simulation voltage
Voot =0 V Vi) 1.8 22 25 A
Veant =0 V/—10V 4V 0.3 04 0.5 vV
Clamping voltage Vs 6.0 7.0 8.0 Vv
Output voltages
Voot =0V Var™) 2.7 33 4.0 vV
Vg =0V Viae*) 27 34 4.0 v
Voot =0 V/—10 ¥V 4aVys 1.8 2.0 24 vV
Feedback voitage V" 0.2 v
Protective operation
Vo =10V, Vo =—10V; V,pou = £ 0.5 V; f =20 kHz;
duty cycle1:2
Current consumption
Vs<18V Iy 14 22 28 mA
Switch -off voltage
Vs<19V Vg7 1.3 15 1.8 v
Switch-oif voltage
Ve<1.9V I'A 1.8 21 25 v
Blocking input
Biecking voltage v "
Voort =0V Vs 20 5
Supply voltage blocked for Vg 6.7 7.4 7.8
Viont =0V
V, off {with further reduction of Vy) Ay 0.3 0.8 1.0 v

*) DG component only
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Characteristics
T, =25°C; according to measurement circuit 2
min typ max
Switching time (secondary voltage) ton 350 450 ms
Voltage variation 83 =ciosed
ANz =20W AVygae 100 500 mV
Voltage deviation S2 =closed
ANz =15 W AVogac 500 1000 mv
Standby operation S, =open
secondary useful Joad =3 W AVpgee 20 30 v
f 70 75 kHz
Nprimary 10 12 VA

The cooling conditions have to be optimized with regard to maximum ratings (Ty; T; Rinyc/
RthSA)-

Circuit description

The TDA 4601 is designed for driving, controlling and protecting the switching transistor
in flyback converter power supplies during start-up, normal and overload operations as well
as during disturbed operation. In case of disturbance the drive of the switching transistor
is inhibited and a secondary voltage rise is prevented.

|, Start-up
The start-up procedures (on-mode) include three consecutive operating phases as follows:

1. Build-up of internal reference voitage
The internal reference voltage supplies the voltage regulator and effects charging of the
coupling electrolytic capacitor connected to the switching transistor. Current consumption
will remain at I, < 3.2 mA with a supply voitage up to V, approx. 12 V.

2. Enabling of internal voltage - reference voltage V, =4V

Simultaneously with V, reaching approx. 12 V, an internal voltage becomes available,
providing all component elements, with the exception of the control logic, with a thermally
stable and overload-resistant current supply.

3. Enabling of control logic

In conjunction with the generation of the reference voltage, the current supply for the
control logic is activated by means of an additional stabilization circuit. The integrated
circuit is then ready for operation. )
The above described start-up phases are necessary for ensuring the charging of the coupling
eieciroiyiic capacitor, wnicn in turn supplies the switching transistor. Only then is it possible
to ensure that the transistor switches accurately.
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Il. Normal operating mode/control operating mode

At the input of pin 2 the zero passages of the frequency provided by the feedback coil
are registered and forwarded to the control logic. Pin 3 (conirol Input, overload and standby
identification) receives the rectified amplitude fluctuations of the ieedback coil. The con-
trol amplifier operates with an input voltage of approx. 2 V and a current of approx. 1.4 mA.
Depending on the internal voltage reference, the overload identification limits in conjunction
with collector current simulator pin 4 the operating range of the control amplifier. The collec-
tor current is simulated by an external RC combination present at pin 4 and internally set
threshold voltages. The largest possible collector current applicable with the switching
transistor (point of return) increases in proportion to the increased capacitance (10 nF}.
Thus the required operating range of the control amplifier is established. The range of control
lies between a do voltage clamped at 2 V and a sawtooth-shaped rising ac voltage, which
can varyup to a max. amplitude of 4 V (reference voltage). During secondary load reduction to
approx. 20 W, the switching frequency is increased (approx. 50 kHz) at an almost constant
puise duty factor (1:3). During additional secondary load decreases to approx. 1 W, the
switching frequency increases to approx. 70 kHz and pulse duty factor to approx. 1:11. At
the same time collector peak current is reduced o < 1 A.

The output levels of the control amplifier as well as those of the overload identification
and collector current simulator are compared in the trigger and forwarded to the conirol
logic. Via pin § it is possible to externally inhibit the operations of the IC. The output at

pin 8 will be inhibited when voltages of < ZZE- —0.1V are present at pin 5.

Flipflops for confrolling the base current amplifier and the base current shut-down are setin
the control logic depending on the start-up circuit, the zero passage identification as well
as on the enabling by the trigger. The base current amplifier forwards the sawtooth-spahed V,
voltage to the output of pin 8. A current feedback with an external resistor (R = 0.68 Q} is
present between pin 8 and pin 7. The applied value of the resistor determines the max.
amplitude of the base driving current for the switching transistor.

lll. Protective operating mode

The base current shut-down activated by the control logic clamps the cutput of pin 7to 1.6 V.
As a result, the drive of the switching transistor is inhibited. This protective measure is

Vi
enabled if the supply voltage al pin 9 reaches & value <6.7 V or if voltages of —5~ —0.1 V

are present ai pin 5.

In case of short-circuits occurring in the secondary windings of the switched-made power
supply, the integrated circuit continuously monitors the fault conditions. During secondary,
completely load-free operation only a small pulse duty factor is set. As a result the total
power consurption of the power supply is held at N = 6...10 W during both operating
modes. After the output has been inhibited for a voltage supply of £8.7 V, the reference
voltage {4 V} is switched off if the voitage supply is further reduced by av, =0.6 V.
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Protective operating mode at pin 5 in case of disturbance

The protection against disturbances such as primary undervoltages and/or secondary over-
voltages (e.g. by changes in the component parameters for the switched-mode power supply)
is realized as follows:

@ Protective operating mode with continuous fault condition monitoring

In case of disturbance the output pulses at pin 8 are inhibited by falling below the protective
threshold V;, with a typical value of V,/2. As a result current consumption is reduced
(I;Z14mAatV,=10V).

With a corresponding high-impedance start-up resistor*}, supply voltage V, will fall below
the minimum shut-down threshold (5.7 V) for reference voltage V,. V, will be switched off
and current consumption is further reduced to [, < 3.2 mA atV, <10V,

Because of these reductions in current cansumption, the supply voltage canrise againto reach
the switch-on threshold of ¥, = 12.3 V. The protective threshold at pin 5 (is released and the
power supply is again ready for operation.

In case of continuing problems of disturbance (V, < V,/2 —0.1 V) the switch-on mode is
interrupted by the periodic protective operating mode described above, i.e. pin 8 is inhibited
and V, is falling, etc.

Block diagram

¥ =
StariU Gontral Base Current|
art-Up Amplifier [Amplifier -
Circuit ™ _i e e
Trigger |
( 7 S L———‘ ‘
Standby ™} Hold [+
Cperation |, | Coupling-C-,
Charging >
Vollage — —— ; — { Circuit
Contro} - L L
Qverload Gontral
Identification | | Logic g?j;&g;fem
¥ 'y
Refetence Zeto Passage Collecior Current | |Ext Trigger
Voltage Identification Simutation Blocking Functicn ‘1’
1 2 3 4 5 6 7 8 9

*) in application circuit1 10 kQ/3W
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IV. Switch-on in the wide range power supply (80 Vac to 270 Vac)
{application circuit 2)

Self-oscillating flyback-converters designed as wide range power supplies require a power
source independent of the rectified line voltage for TDA 4601. Therefore the winding polarity
of winding 11/13 corresponds to the secandary side of the flyback converter transformer.
Start-up is not as smooth as with animmediately available supply voltage, because TDA 4601
has to be supplied by the start-up circuit until the entire secondary load has been charged.
This leads to long switch-on times, especially if low line voltages are applied.

However, the switch-on time can be shortened by applying the special start-up circuit (dotted
line). The uncontrolled phase of feedback control winding 15/9 is used for activating purposes.
Subsequent to activation, the transistor T1 begins to block when winding 11/13 generates
the current supply for TDA 4601. Therefore, the control circuit cannot be influenced during
operation.

Pin description

Pin Function

1 VRrer output

2 Zero passage identification

3 Input control amplifier, overlcad amplifier

4 Collector current simulation

5 Connection for additional protective circuit

4] Ground (rigidly connected to substrate mounting plate)
7 DG outupt for charging coupling capacitor

8 Pulse output—driving of switching transistor

9 Suppiy voltage

1018 Ground (TDA 4601 D only)
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Test and measurement circuit 1

4 N
O

N TDA 4601

Ry
2,2%82

VREF

h

X
d o Co=r= W0yF
i 77
< ToF
A | v <

Votock  Voont Uy

Test diagram: overload operation

v
Veiock
+05
0 + N Hs
10 20§30 40 60 70180 @t
-0,51
— Veom=—10V
jv“ 3 === Veont =0
24 k.
“].,
0 us
Ve —
1
1
1
1
1
1
]
]
Jmdp—————
0 ys
— -}
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Test and measurement circuit 2
Q
b 220 Vac T
imnF O N
TOA £60
T o 7 J .E' 3 W INLOOT
1 N22
100 U,GBQ I 10K/
kO : [ o I
I -~ ——— %
il WOOpFIHZSV
10nF ©

Line Isolation

PF/35Y

|

82nF

o]

= 1005F/ 16V

Al
1

2) 0
10k 4 [INKD0T
BZX83 S1T2
€39 X
BY295/450 | 270

|
l
|
|
J
|
|
|
l
\
| Line Isolation

1) Limits J¢ max of BU 208

it the permissible

cutput power is exceeded
2} Adjustment of secondary

valtage

3) Must be discharged

before IC change

——— -Protectiye circuit against rise of secondary
voltage in case of disturbance
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Notes on application circuit 1

Protective circuit against secondary voltage rise even in case of disturbance

During standby this circuit type is necessary only under certain conditions. If swiich 31 is
open and the secondary side is loaded with no more than 1 to 5 W, a secondary voltage
overshoot of approx. 20% will occur.

In case of disturbance {e.q. if the potentiometer is loosely contacted resulting in 10 kG {2),
if the capacitor exhibits a 1 uF loss in capacitance, or if the 2 kQ resistor increases fo a
high-impedance value of 32 kQ), the protective effect of the standard turn-off is not active
before the point of return has been reached. The result is that during disturbance energy
is pumped into the secondary side, which will not ease off before reaching the point of return
and, in the worst case, entails an instantaneous doubling of the voltage to 300 V {endangering
the secondary electrolytic capacitars).

This additional protective circuit, which identifies the energy surge as voltage overshoot,
is directly active at control winding 9/15. Through the 56 Q resistor and the 1N4001 rectifier
the negative portion is deducted and stored in the 10 uF capacitor. If the amplitude exceeds
the voltage of Z-diode BZX 83/39, pin 5 is drawn below the turn-off threshold, inhibiting
further control pulses at pin 8. During disturbance conditions the voltage overshoot on the
secondary side will assume maximum values of approx. 30%.
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Supplements to test and measurement circuit 2

Frequency versus output power

kH
100 | ey
[ 80
& |
=] |
2N
@ ]
[T
40 \\\ |
\
20 ; T ——
i
0 ;
0 20 L0 &0 80 100 120 W
Output power —
Efficiency versus output power
o
100 ‘ I T
R I S
L
80 B
-
[&]
c
2
£ 60 / i ~
w H
i 1
40 e
20 L ,
. | |
a 20 40 60 B0 100 120 W

Qutput power ——
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Supplements {o test and measurement circuit 2

Load characteristicsV, 50 =f ({350

Y
160 7 - -
e :_—_'::J.: = l -
R T e ey .
140 ; X
| DY
II
120 -
i l
3 i /% /,/
< 100 : 1
& /’/ A Ve 250V
a ) - ;
é 80 - I /, ./ | ;
E_ Viine 180V “‘;/// Viine 220V
5 60 /'
Q // /
| A
40 A
W
20 pY. /a
0 (—
0 100 200 300 400 500 A00 YOO 8OO 300 1000 1100 1200 mA
Qutput current Joge, —™
Y Qutput voltage V. (Line change)
151 i ,
o 1
I I
w 150 ‘ | e R e e
;.E A — =
1
2 —
2 g R
g ]
=
B8 SR S !
3 i
3 / |
148 // o “- e
e ]
W7

150 160 1700 180 190 200 210 220 230 240 250 260 W
Line voltage ——=
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Application circuit 2
Wide range from 80 to 270 Vac
80to 270 Vac
0( T
q . O N
VG
Al B250/
:H'II C 1000
)| el TDA 4601
-4 + /[/r ;
: : /@/ B+ : B = 7 s PTC.-29
i 100pF linzz
68K0
i {Km 200 1 S — 0u10 |
: 100 FiGY
B ._m? P_| 1260 C éa 17
| {1 &470pF 00UF25Y
1 12
: Si125A 10k ] , 1
; : g - [ Ijm Lo 100/ 25V
: 770R0 2 LI
I 10kR) Ix
! : 1WFI35V 1N 4007
! m 15pH
i1l BY v
Pl B.EHnF 360 210
]! I
|11 270kQ
il 1
! i £ }/‘ BU 208 BBy 360
! B BD 139
N 51 ﬁ BY 231
11 1RF 00V kR P
li : BY 299
! 1009 ABY 380 —Hj &1nF
i1l [
il ' 330 ¢
i I 152 13 1 X9
_.d | Lune E?@i%._.\:}_miﬂ!.

1) Limits I ax 0f BU 208,
if permissibie output
power is'exceeded. 270 pF

2) Adjustment of
secondary voltage.

3) Must be discharged
.before IC change. !_i

BYZ298 56k}

Va3 Vo Vi
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Notes on application circuit 2

Wide range SMPS

Filtering of the rectified ac voltage has been increased up to 470 uF to ensure a ¢onstant
and hum-free supply at V. = 80 Vac. The stabilized phase is tapped for supplying the IC.
in order to ensure good start-up conditions for the SMPS in the low voltage range, the
non-stabilized phase of winding 13/15 is used as a starting aid (BD 139), which is turned
off after start-up by means of Z diode C12.

In comparison to the 220 Vac standard circuit, however, the collector-emitter circuit had to
be aitered to improve the switching behavior of BU 208 for the entire voltage range (80 to
270 Vac.) Diode BY 231 is necessary to prevent inverse operation of BU 208 and may be
integrated for switching times with a secondary power < 75 W (BU 208 D).

Compared to the IC TDA 4800-2, the TDA 4601 has been improved in turn-off during under-
voltage at pin 5. The TDA 4601 is additionally provided with a differential amplifier input
at pin 5 enabling precise turn-off at the output of pin 8 accompanied hy hysteresis. For
wide range SMPS, TDA 4601 is recommendable instead of TDA 4600-2. If a constant quality
standard like that of the standard circuit is to be maintained, wide range SMPS (80 io
270 Vac) with secendary power of 120 W can only be implemented at the expense of time.
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Thermal resistance

Standardized, ambient-related thermal resistance Ry,,,, versus lateral length | of a square
copper-clad cooling area (35 um copper cladding}

B (1=0) =60 K/W
Ta =70°C
P, =1W
PC board in vertical position
Circuit in vertical position

Still air
10 S —
Anaaryy
Ainyagi-0)
boogg
08
Ringas _
Raa ')
0.7 S
Exampie /
06| —t- —
N N
0 50 100 mm
—_— r
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Further application circuits
Application circuit 3
Q o
220 Vag
( O )
B2SO |
i C1000
I eel TDA 4601
{ - -4 B x+ . 3[ T - - T ,H?Tc...-m
il [J 22pF linz2
i ) 208 100K 0480
i ) , T0OWFIEN T 2k ; 27k
| 2007 3 | 100|Jf[f'25\!‘
| 12
1,254 e 1 I
: I [1]"9 s ;:mowzsv
J It
10k 1
= : ok 2
il VRSV SUT2-K
i i — B 10108 z#ssstaizoo
[]1 Y BY 360 1
il 8.20F lL BU208
|l !
|1 l []1009 [12.20F
ol |
[
EbL
J— [ S—

ZBY 2581600 BY 2581600

1) Limits I max of BU 208
if permissibie output
power is exceeded.

2) Adjustment of
secondary voltage.

3) Must be discharged
before IC change.
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Notes on application circuit 3

Fully insulated, clamp-contacted PTC thermistor suitable for SMPS applications atincreased
start-up currents

The newly developed PTC thermistor Q63100-P2462-J29 is designed for applications in SMPS
as well as in various other electronic circuits, which, for example, receive the supply voltage
directly from the rectified line voltage and require an increased current during turn-on. Used
in the flyback converter power supply of TV sets, an application proved millions of times
over, the new PTC thermistor in the auxiliary circuit branch has resulted in a power saving
of no less than 2 W. This increase in efficiency has a highly favorable effect on the standby
operation of TV sets.

The required turn-on current needs only 6 to 8 s until the operating temperature of the PTC
thermistor is reached. Low thermal capacitance of the PTC thermistor allows the circuit
to be operated again after no more than 2 s. Ancther positive feature is the improved short-
circuit sirength. The clamp contacts permit more or less unlimited switching operations
and thus guarantee high reliability. A flame-retardant plastic package and small dimensions
are additional advantages of this newly developed PTC thermistor.

Technical data

Breakdown vollage at T, =60 °C Venms 350 v
Resistance at T, =25°C Ros 5 kQ
Resistance tolerance ARps 25 %
Trip current (typ.) I 20 mA
Residual current at V masx Iy 2 mh
Max. application voltage : Vop max rms 265 v
Reference temperature {typ) Tret 190 °C
Temperature coefficient {typ) TC 26 % /K
Max. operaling current Tnax 0.1 A
Storage temperature range Toig —25tc 125 °c
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Application circuit 4
220 Vac
o] Q
N,

O
4,'.'l'nF£i.| || &, 7nF 8750/

il €000

ik S TDA 4601

|1 -« B Dy /H/;TC...-JE

i Lizoe 7 EEE 6 7 a‘ . 9

i1 100 pF NZ2

= i 200 || 100k 0seQ|

ilp 100uFIBY T2k | 1 . 27k

H 3

[ Z204F €62 100u|Fr25v

)] 56

i 1254 KR : 1 |

1% F

= | E _ [ sop = 100pF/ Y

o zm Il p

= : 0kq 2 INGOOT

il ! UFﬁlﬁV ST K

b 76108

o YBY 295/450 z8 i

|11 22nF

I ] Iy I BUSCBA

[ |1 ’

[ |1 [H nR [220F

1] i

|
—

YBY 258/600
¥ 270 pF

3

1) Limits Jg max of BU 508 A
if permissible output
power is exceeded,

2} Adjustment of
secondary voltage.

3) Must be discharged
befare IC change.

10082

5682

v4 sac
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Notes on application circuit 4

Improved load control and short-circuit characteristics

Turn-on is the same as for circuit 3.
To make the price more attractive, switching transistor BU 508 A was selected.

To ensure optimum standby conditions, the capacitance hetween pins 2 and 3 was increased
to 100 pF.

Z diode C6.2 transfers conirol voltage AV, directly to pin 3 resulting in improved load
control.

Design and coupling conditions of various flyback transformers were sometimes a reason
for overshoot spectra, which, despite the RC aftenuating element 33 Q x 22 nF and the
10 kQ resistor, even penetraied across the feedback winding 9/15 to the zero passage
indicator input {pin 2) and activated double and multiple pulses in the IC. Double and multiple
pulses, however, lead to magnetic saturation in the flyback transformer and thus increase
the risk of damaging the switched-mode power supply.

The larger the quantities of power to be passed, the more easily overshoots are generated.
This can be observed around the point of return. The switched-mode power supply, however,
reduces its own power to a minimum for all cases of overicad or short-circuit. A series
resonant circuit, whose resonance corresponds to the transformer's self-oscillation, was
created through combination of the 4.7 yuH inductance and the 22 nF capacitance. This
resonant circuit short-circuits overshoots via a 33 Q2 resistor.

1
(f =—————approx. 500 kHz)
2nviC
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Application circuit 5
ot 220Vac
! 330nF
2
i WInH
i R R
: sazAE
{ TDA 4601D
i AQ 540
: - P e+
| 1 2| 3] & s
| 100 pF 3kR
| i 4
L _"____‘_1”___“ Z20pFI6Y
330F¥ | qooped [Jowe
220Q |
1
00nF 1R L,?[?F‘
I i3
144007
f{"*: BOPH 334H
) R BY 2360
270
33er 27()er 270k 1
33 J ] BUS08A
[Jaam

2,2nF
Il
]
x
Line 4 e———
Isolation = 2 ! 10

BYW 72

1000pF

1) Limits f¢ max of BU 508 A
if permissible output
voltage is exceeded.

2) Adjustment of

secondary voltage.

3) Must be discharged
before IC change.

4} Optional use,
depending on safety ¢lass: [
Safety class Il t nF only
Safety class | with non-fused ©
grounded conductor 3.3 nF only

n
g — L#T':H
L300 MR 2268

v o4y
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Notes on application circuit 5

Highly stable secondary side

Power supplies for commercial purposes require highly constant low voltages and high
currents which, on the basis of the fiyback converter principle, can be realized only under
certain conditions, but, on the other hand, are impiemented for economical reasons. An
electrically isolated flyback converter with a highly stable secondary side must receive the
control information from this secondary side. There are only fwo possibilities of meeling
this requirement: either through a transtormer which is magnetically isolated from the flyback
converter or by means of an optocoupler. The development of CNY 17 has enabled the
manufacture of a component suitable for elecirical isclation and characterized by high
reliability and long-term stability.

The IC TDA 4601 D is the sucessor of the TDA 4600 D. it is compatible with its predecessor
in all operational functions and in the control of a self-oscillating flyback converter. Pin 3 is
the input for the control information, where the latter is compared with the reference voltage
prevailing at pin 1 and the control information from the optocoupler and subsequenily
transformed into a frequency/pulse width control.

The previous feedback and control information winding is not necessary. The feedback
information (zero passage) is obtained from winding 3/4 - supply winding. The time constant
chain 330 Q/3.3 nF and 330 Q/2.2 nF was implemented in series with 150 pH to prevent
interference at pin 2. The LC element forms a series resonant circuit for overshoots of the
flyback converter and short-circuits them.
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Application circuit 6

Non-Fused
Grounded
Conductor 90 to 260 Vac
| 300F
t 2x —
| &TmH
| - - . - . -
| iR ERE R
|
| D TDA 46010
‘ £ 2540
|
! . 1 2 3 & s g 7 G /H:TC---'J”
|
! 100pF 55k9 fliNz2
: 7200 | $ 399
} 100uF/ov 12k0
| 3 ——4 g
| 100pF 00yE125V 27k8
‘ 0 2
‘ Si05A 1
- kQ LIk 1
! 270k | wanF ==100pF/16¥
} 220F 68,4 2 ]
1 a — k@ 1NADO7
! 1LFf35Y
]‘ [ I 2,2pH
} 3.3nF ¥BY3s0 310
| mig |
1 | S )
| cn / 5BY 360
! . 2 ? BC 639 BUS08A
! ; ___ N?:
: ! 1pFI1HDOV [T]S'ikﬂ ‘j === |5 turns
[
j ‘ g i L2nF 5600
; i 1009 A BY 360 I
I
L | L]
—"- \ L X

1) Limits J¢ max of BU 508 A
if permissible output
power is exceeded,

2) Adjustment of secondary
voltage.

3} Must be discharged
before IC change,

V, &6VIMOmA

1000pF

V, 12Vi2A
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Notes on application circuit 6

Wide range plug SMPS up to 30 W

Due to their volume and weight, plug SMPS have so far been limited to & restricted primary
voltage and a secondary power of no more than 6 W.

The line-isolated wide range flyback converter presented here has a variable frequency and
is capable of producing a secondary power of 30 W. it is characterized by a compact
design with an approx. weight of 400 g. The entire line voltage range of 90 to 260 Vac
is stabilized to +£1.5% on the secondary side. Load fluctuations between 0.1 and 2 A

are regulated to within 5%. The output {secondary side) is overload, short-circuit, and open-
loop proof.
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Application circuit 7
90to 260 V ac
o o
r 4 D N
t.,?nFl.'"",!J:..?nF B7501
: I € 1000
il (B0 ] TDA 4601
S )
!I : /@A 1 I (’E 7 E PIC.JB
N i ,
| k2 0o 6849 | N2 '
| | 2208 N o — 04752
2l 100 uFI5Y ‘
i __”]T, H 12k crg 27%0
[ 4I0yF 100pFI25Y
|
j ! Si 1,25A[:] ka[] EQ ane?
i | ! — ‘ 1l EE’—‘lOO]JF”ﬁV
| P
LIt 770kR 2l 0% ot e
bl 1052 2x
il N 5007
H mF”fIBBV szm
) . g
P a2nf | 360% 210
1k | el
Pl 270k 33kQ[]
f I T Ly
! i (2 BU28  ZABY3&0
]! Bl BC 639 7
| | ! 51 BY 231
I WrooY | k@ %
! : BY 299
| | won|| Zavaeo B>t il
|} | z [
i1 TS —— 13 “Ag
. X
. l L Line Isolation _ - S —————————— (7

1} Limits { max of BU 208

it permissible output 770pF BYW 29 270 0F Y7
power is exceeded. P p %8 55kQ

2) Adjustment of secondary

voltage. 1000 pF 470pF 224F
3} Must be discharged T
before IC change. |_| }_{ O' ]_—m
Vs Va v,
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TDA 4601 D

Notes on application circuit 7

Wide range SMPS with reducing peak cellector current [ ., ,,, for rising line voltage
(variable point of return)

Wide range SMPS have to be dimensioned at line voltages of 80 to 260 Vac. The difference
between the maximum collector current I, g, 208 max @Nd the largest possible limit current
I 5y 208 imit Which causes magnetic saturation of the flyback transformer and flows through
the primary inductance winding 5/7 is to be determined atVac i, ({c su sosimit 2 1-2 X {580 208 max-
Then, the transmissible power of the flyback transformer and its value at Vac,,, is to be
determined. In the standard circuit the collector current I gy 208 max 1§ almost constant at
the point of return independently of the line voltage. The transmissible power on the
secondary side, however, increases at the point of return in proportion to the rising rectified
line voltage applied (figures 1 and 2).

In the wide range SMPS a line voltage ratic of 270/9C == 3/1 is obtained causing doubling
of the transmissible power on the secondary side, i.e. in the wide range SMPS a flyback
transformer had to be implemented that was much too large.

The point of return protecting the SMPS against overloads or short circuits, is derived from
the time constant at pin 4 7, = 270 kQ x 4.7 nF. Thus, the largest passible pulse width
is determined.

With the introduction of the 33 kQ resistor this time constant is reduced as a function of
the control voltage applied to winding 13/15, rectified by diode BY 360 and filtered by
the 1 pF capacitance, which means that the pulse time becomes shorter. By means of the
Z diode C18 the line voltage level can be defined at which the influence of the time constant
correction becomes noticeable. The change in the rectified voltage of winding 13/15 is
proportional to the change in the rectified line voltage.

At the point of return I 5, 05 the peak collector current has been reduced with the aid of
the given values from 5.2 A at 90 Vac to 3.3 A at 270 Vac. The transmissible power at the
point of return remains stable between 125 and 270 Vac due to the set activation point of
the point of return correction (unbroken curve in fig. 2).
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SMPS IC for Control of SIPMOS Transistors TDA 4605

Preliminary data DIP 8

This IC is designed for contrelling an MOS power transistor and performing all necessary
protective and control functions in self-oscillating flyback converter power supplies. Owing
to the IC’s outstanding voltage stability, which is maintained even at substantial fluctuations,
the IC is suited for consumer as well as for industrial applications.

® Direct control of the switching transistor
& Reversing linear overload characteristic

Description of function

The power transistor and primary winding of the flyback transformer, which are connected
in series, receive direct supply of the input voltage. During the on-phase of the transistor,
energy is stored in the primary winding and during the off-phase it is released to the
consumer via the secondary winding. The IC controls the power transistor in such a way
that the secondary voltages are kept at constant values independently of input or load
changes. The control information required is obtained from the input voltage during the
on-phase and from a controi winding (secondary winding) during the off-phase. Load
differences are compensated by altering the frequency, input voitage fluctuations are
additionally counteracted by altering the pulse duty factor. This results in the following load-
dependent modes of the SMPS:

— Open-loop or small load: output voltage slightly above set value

— Control: load-independent output voltage

— Qverload: in case of overload cr short-circuit, the secondary volitage is
decreased from the point of return as a function of the load
current, following a reversing characteristic

Typical values of pulse duty factor v, switching frequency f and duration of primary phase t
of the power transistor:

Mode v f/kHz t/us
Open-loop 0.1 150 0.7
Small load {5 W) 0.33 80 25
Control mode (30-100 W) 0.33 40 5.6
Reversing point 150 W < 0.5 20 <25
Short-circuit 0.02 1.5 <15
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Description of use

A flyback converter designed for color TV sets, applicable between 30 W and 120 W and
for line voltages ranging from 80 to 140 V, is shown in one of the following figures. On the
subsequent pages the major pulses can be found.

The ling vollage is rectified by bridge rectifier Gr1 and smoothed by C,.

During start-up the IC current is supplied via resistors R; and Rj, and in the post-transient
condition it is additionally supplied via winding 13/11 and rectifier D3. The size of filter
capacitor Cg determines the turn-on behavior.

Switching transistor T1 is a BUZ 45. Parallel capacitance C, and primary winding 1/7 form
a resonant circuit, thus limiting the frequency and amplitude of drain-source voltage over-
shoots during turn-off of T1. Self-oscillation is attenuated by R,,. Diode D5 limits positive
overshoots. R,, prevents static charging of the gate of T1. D1 improves the turn-off behavior.
The current rise in T1 is determined by the inductance of the primary winding. This sawtooth-
shaped rise is simulated at network R,C, and applied to pin 2 of the IC.

Depending on the dimensioning of the primary inductance, timing element R,C, is to be
adapted to the current rise angle in T1. Thus, during the on-phase, the IC receives the
control information in the form of the simulated energy content of the primary winding
at pin 2 as a function of line voltage versus time.

The control deviation at pin 1 is recorded by control winding 9/15. This measure requires
fixed coupling with the secondary winding 2/16. The control winding is also used for feedback
and permits self-oscillation of the parallel circuit Co/primary inductance if the power transistor
is inhibited. Thus, the maximum possible open-loop frequency is determined.

The control voltage required for pin 1 is rectified by diode D4 and smoothed by capacitor C,.
Furthermore, R,; and C; form a timing element, which serves for filtering fast changes in
the control voltage, i.e. the final element does not become active until several periods have
occurred. By means of the voltage divider formed of resistors R;, R, A, the secondary
voltage can be set. Reason: in the IC the control voltage produced at pin 1 is compared
with a stable, internal reference voltage.

According to the result of this comparison, frequency and pulse duty factor are corrected
until the secondary voltage selected by R,, has established itself. For all operating modes
of the SMPS, the zero passages of the voltage at the control winding contain information
on pulse duty factor and switching frequency of the switching transistor T1, or the open-loop
frequency. Conditioning of the corresponding signal at pin 8 is performed by series re-
sistor R11 and by integrated limiter diodes.

An SMPS based on these principles would have a point of return dependent on the line
voltage. With respect to the distance to the saturation point, the transformer must be
dimensionad for maximum power, i.e. for maximum line voltage and the power then occurring
at the point of return.
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In order to keep the size of the transformer as small as possible, the IC makes the point
of return largely independent of the rectified line voltage. If necessary, the reverse point
correction of the IC can be altered by a network from pin 7 to ground. The information
on the line voltage is applied to pin 3. Before the line voltage falls below its minimum
value, the SMPS must be turned off by the IC in order to obtain defined turn-off conditions.

During underveliage, the information required for turn-off is appiied to pin 3 via the resistive
divider R,/Rs. On the secondary side the output voltages V, .. to V, ... are available. If the
secondary side is further deloaded, standby is set automatically. Resistor R,; forms a basic
load of voltage V| ... and contributes to maintaining standby conditions (V.. rise 20%).
Capacitors C,; and C,; prevent spikes generated by reversing the rectifiers D7 through D9.
The secondary voltages are smoothed by charging electrolvtic capacitors C,, through C,;.
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Circuit description

Pin 1

Pin2

Pin 3

Pin 4
Pin 5

Piné

Pin7

Pin 8
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In the control and overload amplifiet the control voltage supplied to this pin is
compared with two stable, internal reference potentials — in the control and overload
mode with V. in the case of a short-circuit with V,,,,. The output of this stage
operates on the stop comparator.

By means of the external RC combinalion in conjunction with the primary current
voltage converter, a vollage is generated which is proportional to the collector
current of the switching transistor. Controlled by the control logic and referred to
the internal stable voltage V., the output of this converter operates on the stop
comparator and the output stage. If voltage V, exceeds the oufput voltage of the
control amplifier, the control logic is set back by the stop comparator and, as a
result, the output of pin 5 is put to low potential. Other inputs for the logic stage
are the output for the start puise generator with a stable reference potential Vv,
as well as the operating voltage monitcring.

The applied, scaled down primary voltage stabilizes the point of return. Furthermore,
in case of undervoltage, the control logic is blocked by comparison with the internal
stable voltage ¥, in the primary voltage monitoring block

GND

In the output stage the output signals generated by the control logic are converted
into driving suitable for MOS power transistors.

For the operating voltage monitoring, a stable internal reference voltage Vg and
the switching thresholds Vg, Ve Vi max @nd Vg ., are derived from the supply
voliage at pin 6. Vi is the basis for all reference magnitudes (Vo Vinone Vg Vad-
If V; > Ve, Vi is switched on; if V, < V;,, It is turned off. Furthermore, the control
logic is enabled only with Vg, <V < Vi o

In the reverse point correction block, the rectified, scaled down line voltage of
pin 3 serves for correction. f required, the correction can be altered by a network
from pin 7 to ground. The cutput of this block influences the primary current voltage
converter and stop comparator stages.

The zero passage detector, which drives the control logic block, recognizes the
discharged state of the transformer by means of the zero passage of voltage V;
from positive to negative values and enables the control logic for the pulse start.
Atthe end of the pulse parasitic oscillations at pin 8 may occur (ringing of transformer),
which cannot cause a new puise start (double pulse) however, since an internal
circuit makes the zero passage detector inactive for a limited peried of time.
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1. Start-up behavior

On page 61 the start-up behavior of the apglication circuit is illustrated for a line voltage
that is barely above the value for undervoltage.

After application of the line voltage at the point in time 1, the following voltages build up;

— V; according to the halfwave charge across R, and R,

— Voo Vi {typ. 6.2 V)

— V, to the value given by divider A,/R;

The current consumption of the IC in this mode of operation is smaller than 1.5 mA.
When V; reaches the threshoid Vj (time t,), the IC turns on the internal reference voltage.
The currentconsumption increases to typically 12 mA. The primary-currentvoltage transfarmer
reduces V, to Vy; and between time t; and f; the start-pulse generator will produce the slart
pulse. The feedback at pin 8 starts the next pulse and so on. All pulses, including the
start pulse, are controlled in width by the control voliage at pin 1. Upon turn-on this
corresponds to the case of short-circuit, i.e. V, =0 V. Thus, the IC starts with “short-circuit
pulses” that widen according to the feed-bhack control voltage. The IC operates in the point
of return, Afterwards the peak values rapidly drop to V, because the IC is operating in the
contro! range. The control loop is stabilized. If voltage V; falls below the cutout threshold
Vimin before the point of return is reached, the start will be interrupted (pin 5 goes Low).
The IC remains turned on, so V; drops further io V. Then the IC turns off, V; can build
up again {time {,} and a new turn-on attempt begins at time t,. If the rectified line ac voltage
(primary voltage) breaks down because of the load, V, can, as happens at time t,, fall
below V,, (turn-on attempt with undervoltage). The primary-voltage monitoring then clamps
V; to Vg until the IC turns off (Vg < V;,.). Then a new turn-on attempt is started at time ¢,.

2. Control, overload and open-circuit behavior

When the IC has started up, it operates in the conirol range. The voltage on pin 1 is typically
400 mV.

When the output is loaded, the control amplifier permits wider charge pulses (V; = H).
The peak value of the voltage at pin 2 increases to Vg, If the secondary load is increased
further, the overload amplifier will start to reduce the pulse width. Because the change in
pulse width reverses, this is called the point of return of the power supply. The IC supply
voltage Vg is directly proportional to the secondary voltage, so it breaks down according
to the overload control response. If V falls below the value V.. the IC will go into sampling
operation. The time constant of the halfwave start-up is relatively large, so the short-circuit
power remains small. The overload amplifier reduces to the pulse width t,,. This pulse
width must remain possible so that the |C can start without any problems from the virtual
shart-circuit,i.e. the turn-on with V, =0.

If the load is reduced on the secondary side, the charge pulses (V; = H) become narrower.
The frequency increases up to the natural frequency of the system. If the load is reduced
further, the secondary voltages build up to V. At V; = V.., the logic is blocked. The IC goes
into sampling operation. Thus the circuit is absolutely open-circuit-proof.

3. Overtemperature response

An integrated temperature cutout blocks thelogic ifthe chiptemperature becomesinadmissibly
high. The IC automatically samples the temperature and starts as soon as it drops to an
admissible level.
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Maximum'ratings

Voltages
Pin 1
Pin 2
Pin 3
Pin 5
Pin 6
Pin7
Pin 8

Currents

Rin 1

Pin 2

Pin 3

Pin 4

Pin 5

Pin &

Pin7

Pin 8

Junction temperature
Storage temperature range

Thermal resistances
juncticn-air
junction-case
measured at pin 4

Operating range

Supply voltage
Case temperature

620

min max Remarks
vy —0.3 3 v
|'A —0.3 v
V3 —-0.3 v
Vs —-0.3 Ve A
Vg —0.3 20 vV Supply voltage
vy —0.3 v
Vg —0.3 v
1 -3 1 mA
I -3 3 mA
I -3 3 mA
I -6 A t, <50 us;v 0.5
Iy -1.5 1.5 A 1, <50 us;v 0.5
I3 —0.01 1.5 A t, <50 ps;v £0.5
Ir -3 1 mA
Iy -3 3 mA
T 125 °C
Tog —40 125 °C
Rihua 160 Krw
Rinic 70 K/w
Vi 7.5 15 v
Te —20 85 °C
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Characteristics Measuremeny mirt typ max
T,=25°C circuit

Start-up hysteresis
Start-up current consumption

Ve=5V Loss 1 0.5 0.75 mA
Start-up current consumption

V=8V Issm 1 1 1.5 mA
Turn-cn voltage Vee 1 iR 12 13 v
Turn-off voltage Vea 1 6 8.5 7 v
Turn-on current

V= Vge Ise 1 12 16 mA
Turn-off current

Ve = Vaa Ton 1 10 mA

Voltage limiter
{Vg =10 V. IC turned off)
at pin 2 (V5 < Vge)

I=1mA Vamax 1 5.6 6.6 76 A
at pin 3 (Vg < Vgp)
Iy=1mA Ve max 1 5.6 6.6 7.6 v

Control range

Control input voltage Vicont 2 400 my
Gain in control range Geont b4 —400
G = d {(Vog — Vog)
dv;

Primary-current simulation voltage
Basic value Vop 2 1 v
Maximum peak value

Gy = Vigon (2 V/Veoni} Vas max 2 3 v
Overload and short-circuit operation
Overload range upper limit Viu 2 400 mYy
Overload range lower limit Vio 2 150 my
Gain in gverload range Gaver 2 2
G GlVps - Vag)

over dV1

Input voltage in overload range

Voont =39V v 2 360 my
Input current in short-circuit cperation

Veont =0V L 2 —140 pA
Peak value in overload range

Voot =35V Vaover 2 3.0 v
Peak value in short-circuit operation

Voo =0V Vaan 2 27 v
Quiput pulse width in overload range

Veont =3.5V tp over 2 8.5 us
Output pulse width in short-circuit operation

Vo =0V thsn 2 7.5 us
Current consumption in overload range

Voom=35V Ig 2 12 mA
Current consumption in short-circuit
operation

Voo =0V I 2 10 mA
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Characteristics
T,=25°C

Measurement
cireuit

min

typ

max

Generally valid data
(Ve=10V)
Point-of-return correction

Point-of-return
correction voltage
V=5V, V,'=0V Vs
Paint-of-return
correction current
V=5V, V' =0V : I

Zero-passage detector voltage

Positive value Vap
Negative value Van
Delay between Vg and V, taa

Quiput-stage data

Saturation voltages
S in setting 1
of upper transistor
Is=_1.5A VsalU

of lower transistor
I;=+15A Vear

Slew rate of output voltage
Rising edge
Voot =3.5V +dVg/dt

Falling edge
Voot =35V —dVs/dt
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Characteristics
T, =25°C

Protective circuits

1.

Undervoltage protection
for Vg:

voltage on pin 5 = Vs nin
when Vg < Vonin

(with Vgmin = Vea -+ AV)

. Overvoltage protection

for Vg:
voltage an pin 5 = Vamin
when Vg < Vgmax

. Undervaltage proteciion

for Vine:

voltage on pin 5 = Vamin
when V5> Vs

Vy'=0V

. Overtemperature:

chip temperature at which
IC switches Vs t0 Vsmin

Voltage on pin 3 after response
of protective function
(V3 is clamped until Vg < Vga)

I;=3mA

Sampling current consumption

Vo=V, =0V

Measurement | min typ max

circuit
AVe 2 0.3 0.5 1 v
Vimax 14 15 18 v
Vaa 1 1 v
T 2 125 °C
Va 1 0.2 0.4 v
I 1 12 mA
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Characteristics

Measurement | min typ max

circuit
Normal operation
{Wine =220 V; 51, 82, 83, 84 closed)
1. Secondary voltage Vis 3 95 v
2. Secondary voltage Vog 3 26 v
3. Secondary voltage Vag 3 15 v
4. Secondary voltage Vas 3 8.5 v
Turn-on time for
secondary voltages ton 3 120 ms
Valtage alteration
between S5 open and S5 closed AV, 3 100 500 mv
Load variation cross-talk
Voltage alteration
between $6 open and S6 closed AV 3 500 1000 mv
Standby operation
(Viine =220 V; Pyoe <2 W)
Voltage build-up AVis 3 20 30 v
Freqguency 3 75 a0 kHz
Power consumption Porim 3 10 15 VA
Point-of-return stability
Max. secondary current
(secondary point of return)
51 closed Iygmax 1S set with Ry7 J y— 3 1.85 A
V1 5= B85V
Relative alteration of Iigmax
80V < Ve <140V Aligmax | 3 £10 | %
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Block diagram

6 2 5
Reference Supply Voo gnmar\:
Voltage Voliage Vulrt;ene
typ. 3V Monitering Io gt Output Stage
and Curreni
l I I 1 I Regulator
Vier Vomin Va Voe Vemax Vet Start-Puise
b | Generator
Logic
1 Veont®™| Control and
Overlead =1 Stop
Vin ome] Amplifier Camparator
) V, o-a= Primary Zero Passage
Foint-of-Return Voltage Detector 9
Correction - Monitoring
7 3 8
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Pin description

Pin

Designation

Function

1

Contro! voitage

Infermation input for secondary voltage. By compar-
ison of the control voltage derived from the control
winding of the transformer with the internal reference
voltage the output pulse width at pin 5 is matched
to the load on the secondary side (normal, overload,
short-circuit, open-circuit).

Primary-current
simulation

Information input for primary voltage. The primary-
current rise in the primary winding is simulated as a
voltage rise at pin 2 by means of an external RC net-
work. When a value derived from the control voltage
at pin 1 is reached, the output pulse at pin 5 is
terminated. The maximum power in the point of return
is set with the RC network.

Undervoltage detector

Input for primary-voltage monitering. The IC is cut
out upon line undervoltage by comparison with an
internal reference. The voltage at pin 3 is used for
point-of-return correction.

Ground

Qutput

Push-pull C output suppiies £1.5 A for fast charge
reversai of the gate capacitances of the power MOS
transistor.

Supply voltage

Input for the supply voltage. From this a stable internal
reference Vo and the switching thresholds Vg, Ve
Vemax @nd Vg, for monitoring of the operating voltage
are derived. Ve is turned on for Vg <V and turned
off for Vi < Vga.

The logic is only enabled for V., < Vs < Vemax

Point-of-return
correction

Input for point-of-return correction. The network on
this pin to ground influences internal correction
(slope and response).

Zero-passage
detector

Input for oscillator feedback. Alter build-up each zero
passage of the feedback voltage (falling edge) triggers
an output pulse at pin 5. The trigger threshold is
typ. +50 mV.
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Measurement circuit 1
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Diagram
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Diagram
! Magnified Extract
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1. Start-up hysteresis
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2, Operation in measurement circuit 2
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Frequency f versus secondary

Efficiency 77 versus

power Pyg secendary power P g
kHz %
100 100 T
n Vag =140V
f
| P
B0 hﬁ e
N AN
\
\\\
60 N 60
\\
~ Vac =140 Y—
0 <
40 AN 40
Vo =80V N ~ ~ -
\ ~=
20 P 20
| Measurement Gircuit Measurement Circuit3
Pag=Pag =Py =0W F’zs=P[3s=Pas|=0W
i i 0
00 50 100 150 200 W 0 50 100 150 200 W
—=Fs Pis
Secondary voltage V, g versus Peak collector current I ..
secondary current [ (5 of switching transistor
versus primary voltage V.,
v A
128 10
VIS IC max
100 < Vag =140 V
§
\--..___--—___,______I .
\
80 N
6
Ve =110V
50
L
[A1]
20 z
- Measurement Circuit
[Measurement Circuit 3| - Pog =P3g = Pyg =0 W——+———
st=JTas=P.1ls=0W vqunov | |
0 0
0 0,4 0,8 1.2 16 2,0 A 80 100 120 140 160 ¥
—=V ——= Viina

633



634



IC for Sinusoidal Line-Current Consumption

TDA 4814

DIP 14

This device contains the compoenents for designing a switched-maode power supply with
sinusoidal line-current consumption, Sinuscidal line current is drawn from the supply
network in particular when there is high power consumption. One possible application is
in electronic ballasts for fluorescent lamps, especially when a large number of these lamps
are concentrated on one supply point. This IC is additionally suitable for general driving oi
switched-mode power supplies. The possibllity of regulating the cutput voltage will enable
operation on different line voltages (110 Vac/220 Vac} without any switchover.

A monitoring circuit makes it possible to control varicus turn-on and turn-off functions of

different units of equipment.

Pin configuration

{top view)
=
05 1[] 1 [ DET
e 2] 113 2 0pAmp/1MZ
v 3] 12 -10p Amp
-1 CoMP 4[] Dn LM
+10p Amp Ve 5[] 10 1stop
ISTART 6] o astop
ne7[] & QSTART

Pin description

Pin

Function

W=

—
CWwo N,

1
12

14

Ground Og

Driver output QD

Supply voltage Vg
Negative comparator
input —| COMP

Positive input Op Amp/ Ve
Startinput | START

N.C.

Start output Q START
Stop output Q STOP
Stop input [ STOP
Multiplier input M1 IM1
Negative input Op Amp
Op Amp output/multiplier
input M2 Q Op Amp/l M2
Detector input | DET
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Circuit description

The IC switches from standby to fulll current consumption when the turn-on threshold on
V; is exceeded. Turn-off is controlled by hysteresis. The integrated Z diode limits the
voltage on V; when impressed current is fed.

The operational amplifier (op amp) can be wired as a control amplifier. It will thert compare
the divided output voltage Y, to a reference voltage Vi that is stable with temperature.
The output voitage of the op amp that is produced in this way is multiplied by a sine-
magnitude voltage in the multiplier (M). At the output of the latter a sine-magnitude voltage
then appears that is variable in amplitude. This nominal voltage is applied to the plus input
of the comparator. The nominal voltage at the muitiplier output can then be compared via
the comparator to a voltage derived from the actual line current, The output of the
comparator feeds the reference signal via a logic circuit to the driver that swiiches the
SIPMOS transistor. No current gaps may appear in the choke, otherwise the line current
would no longer be sinusoidal. To achieve that, the detector input | DET senses when the
choke current has fallen to zero after turn-oft of the SIPN#S transistor. This ensures that
the SIPMCS transistor does not turn on too early and that no current gaps occur.

When the detector input { DET is on High potential, the SIPMOS driver output QD is blocked.
At the same time the flipflop &an be set by the comparator.

When | DET is Low, the Q output is enabled and can be disabled again by the comparator
by resetting the fiipflop.

Consequently the choke is always currentless when the SIPMOS transistor turns on and no
current gaps appear in the choke.

Driver output QD for SIPMOS transistors

The oufput driver is designed as a push-pull stage. There is a resistor of 10 Q in series with
the output for the purpose of current limiting, Between Q and ground there is a resistor of
10 KQ. This keeps the SIPMOS transistor reliably turned off during standby.

The Q output is additionally connected to the supply voltage V; and to ground by way of
diodes.

When the supply voltage to the switched-mode power supply is turned on, the diode
towards V5 conducts the capacitive displacement currents from the gate of the SIPMOS
trangistor into the smooting capacitor on V. The wvoltage V; may not exceed 0.7 V if the
SIPMOS transistor is to remain turned off.

The diode towards ground clamps negative voltages on Q to —0.7 V. Capacitive currents
produced by voltage incursion on the drain of the SIPMOS transistor are thus able to flow
away unhindered.

Reference voltage (Vi)
The reference-voltage source is highly stable with temperature. It can be used if additional,
external components are wired.

636



TDA 4814

Monitoring circuit (| START, | STOP, Q START, Q STOP)

The monitoring circuit guarantees the secure operation of a unit of equipment. Any
circuitry that is shut down because of a fault, for instance, cannot be started up again untit
the monitoring start {| START/Q START) has turned on and a positive voltage pulse has
been impressed on QQ START.

it there is a defect present, the monitoring stop (I STOP/Q STOP) will turn on and shut
down either the entire unit or simply the circuitry that has to be protected. No restart is
then possible until the hold current impressed on | START or | STOP has been interrupted
{e.q. by a power-down).
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Maximum ratings

Notes Lower Upper
limit B limit A
Supply voltage Vg Vy =Z voltage —-0.3 Ve v
Inputs
Comparator Vi comr —0.3 33 v
Vo comp -0.3 33 v
Op Amp Vi opAme —-0.3 6 v
V_i Gpamn ~0.3 6 v
Multiplier Va1 —-0.3 33 v
Qutput Op Amp Vi op amp! Tuz —0.3 B i
Z current Vg GND I Observe Py 0 300 mA
Criver output Vo —-0.3 Vg v
G clamping diodes fap Vo> Vsor —10 10 mA
' Vo<—0.3V
Input  START VisTaRT see characteristics ~0.3 25 v
STOP Vistop see characteristics —0.3 33 v
Output START Vo 8TART ~10 3 \
STOP VasTop ~0.3 6 v
Detector input Vioet 0.9 6 \
Detector clamping diodes Iiger Viper> 6BV or —-10 10 ma
Viper <08V
Capacitance at | START
to ground CistarT 150 uF
Junction temperature o 125 °C
Storage temperature Tsta ~55 125 °C
Thermal resistance
system-air Rin sa 65 K/W
Operating range
Supply voltage Vs Values for V5 on, Vo Vson Vo v
see characteristics
Z current I Observe Puay 0 200 mA
Driver current Inp —300 300 mA
Operating temperaiure Ta —25 85 °C
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Characteristics (Vg o" < Vs < V;; —25°C < T, <+85°C)

Lower typ Upper

limit B limit A
Current consumption
Without load on driver Q
and Vqer; Q Low Is 0.5 mA
OV<Vg<Vson
Veon<Va<Vo Is 25 5 6.5 mA
i_oad on QD with SIPMOS gate;
dynamic operation 50 kHz Is 15 mA
Vo=12V
load on Q=10 nF
Hysteresis on Vg
Turn-on threshold for V rising Viy 9.6 10.4 11.2 A
Switching hysteresis Vany 1.0 1.7 A
Comparator ({COMP)
Input offset voltage Vio —10 10 mV
Input current =L 2 HA
Common-mode input voltage range Vic o} 35 v
Operational amplifier (Op Amp)
Open-lpop voliage gain Gyg 60 80 dB
Input offset voltage Vio —30 —10 my
Input current =1 2 A
Common-mode input voltage Vig 0 3.5 vV
Qutput current Taop amp -3 1.5 mA
Qutput voltage Yo opamp 1.2 4 v
Transition frequency i 2 MHz
Transition phase Pr 120 deg.
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Characteristics (V5 o" < Vs < Vo, —25°C < T, <+85°C)

Lower typ Upper

limit B limit A
Output driver (QD})
Output voltage high Vau 5 A
Io=—10mA
Output voltage low Yo 1 Vv
Io=+10mA
Output current
rising edge C, =10 nF =1 200 300 400 mA
falling edge C, =10 nF Iq 250 350 450 mA
Reference-voltage source
Voltage Vaer 1.8 2 2.2 v
Q< IREF <3 mA
Load current -~ 0 3 mA
Voltage change AVger 5 mv
10V <¥g<Va
Voitage change AVee 20 my
0 mA < fgegr <3 mA
Temperature response AVoee/AT ~-0.5 +0.5 my/K
Z Dicde (V; — GND)
Z voilage Vz 13 165 17 v
I; =200 mA
Observe P,
Multiplier (M1)"
Quadrant for input voitages 1 qu.
Input voltage M1 Yiur 0 1 1)
Reference level for M1 VREF M1 0 v
tnput voltage M2 Viz Vher Veer+1 v
Reference level for M2 Vaes M2 Viaer W
Input current M1, M2 = 0 2 pA
Coefficient {or sutput-voltage source Co 0.4 0.6 0.8 1A%
Temperature response of
output-voltage coefficient ATC/Cq ~0.3 —0.1 0.1 %K

For explanations refer to page 642.
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Characteristics (Vg o™ < Vg < Vi —25°C < T, <+85°C)

Monitoring circuit

Input | START
Turn-on voltage
Turn-on current
Turn-off voltage
Turn-off current

Input | STOP3)
Turn-on voltage
Turn-on current
Turn-off voltage
Turn-off current

Transfer | START — Q START
Qutput current on @ START

Vsrapr =215 V;
Vostarr =2V

Transfer | STOP - Q STOP
Output current on G STOP

Igtop™=1.5 mA;
VSTOP =18 V',
Vostor=1.2 V
ISTOP =0.4 mA;
Vstop = 7V,
Vostop=1.2V

Detector (I DET)

Upper switching voitage

for voltage rising (H)

Lower swilching vollage

for voltage falling (L)
Switching hysteresis
Input current

0.8V Vper<BYV

Clamping-diode current
Voer>6 V Oor Vper<0.9V

For explanations refer to page 642.

Lower typ Upper
limit B fimit A
VionsTart 17 22 26 v
10N START 50 90 130 pA
Viarr stasT 2 3.5 5 v
toFrsrarT | 70 110 150 pA
VionsTop 27 30 3 v
I] ONSTOP 50 Q0 130 p.A
VicrrsTop 3 5 7 v
|OFF STOP 70 110 150 pA
—IQ START 400 800 800 mA
—losrop 0.9 1.2 mA
—Tqsrop 80 150 A
Voern 1 1.3 16 v
VoerL 0.95 v
Vs ny 50 300 my
—lper 5 pA
IDET -3 3 mA
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Characteristics (V5o * < V3 < Vg, —25°C < T, < +85°C)

Lower typ Upper
limit B limit A
Delay times
Input comparator —+ Q2 t 200 500 ns

1) Calculation of the output voltage Vi Vau = C - Vi - Vi? IN V,
The voltages V,," and V,,? are referred to the particular reference level.

2) Step functions at comparator input AVegue =—100 MV — AVoe =+100 mV.
3) The turn-on voltage of I3-op exceeds the turn-on voltage of Iy by at least 3 V.
") Vson Means that Vg, has been exceeded but that the voltage is still greater than V.
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Use and advantages of IC TDA 4814 in SMPS and electronic ballasts

1 Switched mode power supplies

The “active harmonics filter" consists of a rectifier arrangement in a bridge circuit followed
by an up-converter. Through a coniroller action it is possible to draw a virtually sinusoidal
current from the single-phase line and produce a regulated dc voltage at the output.

In the case of an SMPS with conventianal line rectification it is possible 1o achieve a power
factor (ratio of aclive power to apparent power) of 0.5 to 0.7. The active harmonics filter
serves for improving the power factor, which reaches a value of almost 1, and for reducing
the load on the line produced by harmonics. The losses caused by the active harmonics
filter are more than compensated by the fact that a subsequent converter can constantly
be operated at an optimal operating point because of the input control of the operating
voltage.

The extra effort that is necessary, compared to an SMPS without an active harmonics filter,
is made good upwards of about 500 W by savings elsewhere (e.g. smaller smoothing
capacitance and transistors of & higher resistance in the SMPS). With the wide-ranging
power supplies that are in increasing demand, i.e. power supplies that can work on a line of
90 through 240 Vac without any siwitching changes, the power pay-off limit reduces
markedly.

2 Electronic ballasts for fluorescent lamps

The VDE and the EVUs require of industrial consumers that they take “sinuscidal current”
from the line, i.e. exhibit a purely chmic response, This is the case with incandescent
lamps, cooker rings and heating fixtures.

In all electronic devices with rectification and a CR load the current drain is pulsed, i.e.
afflicted by a large harmonic content and impermissible according to VDE. The reflected
current ripple can interfere with installations for AF power-line carrier control for instance,
i.e. lead to faulty switching. The harmonic centent of the current consequently may not
exceed certain values.

The line current for a ballast operating with a stable fluorescent lamp must be such that the
share of harmonics in relation to the fundamental does not exceed the values given in
table 1.
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Table1 Line-current harmonic content in acc. with VDE 0712, part 2

Harmonics Permissible
harmonic content!
in %

3rd harmonic 25 x A
0.9

5th harmonic 7
7th harmonic 4
oth harmonic 3
11th harmonic 2
13th harmonic
and higher 1

1) A is the power factor

The values given here are achieved using the TDA 4814 to drive a SIPMOS in an up-
converter regulating circuit.
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Application exampie
Electronic ballast
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Remark
Kindly note that the SIEMENS AG holds patents on electronic ballasts for fluorescent lamps,
published in “Siemens Energy and Automation”, Vol. I, No. 2, March/April 1885
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IC for Push-Pull Switched-Mode Power Supplies TDA 4918 A
with SIPMOS Driver Output

Preliminary data

DIP 20

This versatile switched-mode power supply control IC for the contro! of SIPMOS power
transistors comprises digital and analog functions. These functions are required in the
design of high quality flyback and forward converters in single-phase and push-pull
operation in normal, half-bridge and full bridge circuits. The compenent can also be used
for single-ended voltage multipliers and speed-controlled motors. Malfunctions in the
electrical operation of the switched-mode power supply are recognized by the com-
parators in the SMPS IC and activate protective functions.

Pin configuration

{top view)
anoase 1] - ]2 enoov
asiP1 2] ] aocpanpiki
asipz 3] ] 18 1 0pamp -
Vsosr & |: :] 17 10pAmp {+)
v, 5[] 116 ~Iomes
Conwan 6 I: :] 15 +lpynks
o 1] ] 16 s
o8] 13 1uvks
G 9] ] 12 1ovk3
Ist 10E 11 Ve
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Pin names

Pin no. | Function

1 GND Q SIP

2 Output SIPMOS driver Q SIP 1

3 Qutput SIPMOS driver Q SIP 2

4 Supply voltage Vsgsie

5 Supply voltage V¢

6 Soft start €. q ctant

7 VCO Cy

8 VCO Ay

9 Ramp generator Cp

10 input standby St

11 Reference voltage Vg

12 Input overvoltage K 3

13 Input undervoltage K 4

14 Ramp generator Ry

15 Input dynamic current limitation K 5 {+)
16 Input dynamic current limitation K & (-}
17 Input operational amplifier {(+)

18 Input operational amplifier (-)

19 Output operational amplifier & OpAmp/l COMP K 1
20 GND OV
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Circuit description

The various functional units of the component and their interaction are described in the
following.

Supply voltage Vg

The |C enables the two outputs not before the turn-on threshold (Vs gy} at Vsis exceeded.
The duty cycle {active time/disable time) at the enabled outputs can then rise from zero to
the value set with K1 in the time specified by the soft start.

An undervoltage at the standby input causes the current consumption I to remain at the
very low standby current level independent of the voltage V.

Voltage controlled oscillator {VCO)

The VCO is connected with the capacitor Cr and the resistor Ar. The charge current at Cy
flows continuously and is set with resistor A;. The discharge current is aétive during the
discharge of C; and is set internally.

In the typical mode of operation the duration of the rising edge is considerably greater
than that of the falling edge. During the falling edge the VCQ passes a trigger signal to the
ramp generator thus discharging the ramp generator capacitance. Additionally, the
trigger signal is routed to other parts of the IC. -

Ramp generator

The ramp generator is controiled by the VCO and operates at the same frequency as the
VCO. The duration of the ramp generator falling edge must be shorter than the VCO fall
time. Only then do the ramp generator upper and lower switching levels reach their rated
values. ‘

To control the pulse width at the output, the voltage of the ramp generator rising edge is
compared with an externally adjustable dc voltage at comparator K1. The slope of the
rising edge is adjusted via the current by means of Ay. This provides the possibility of an
additional superimposed controt of the output duty cycle. This control capability (feed-
forward control}) permits the compensation of known interference {e.g. input voltage
ripple). A superimposed load current control (current mode control) however, can also
be implemented.

Push-puli flipflop

The push-pull flipflop is switched by the falling edge of the VCO. This ensures that only
one output of the two push-pull outputs is enabled at a time.

Comparator K1 (duty cycle control)

The two plus inputs of the comparator are switched such that the lower plus level is always
compared with the level of the minus input. As soon as the voltage of the rising sawtooth
edge (minus input) exceeds the lower level of the two plus inputs, the currently active
output is disabled via the turn-off flipflop. The “high”-duration of the respectively active
output can thus be infinitely varied. As the frequency remains constant, this process
corresponds to a change in duty cycle.
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Operational amplifier (op amp)
The op amp is a high quality operational amplifier. [t can be used in the control circuit to

transmit the amplified variations of the voltage to be regulated to the free plus input of
comparator K1. A voltage change is thus converted to a duty cycle change.

Turn-off flipflop

Thefalling edge of the VCO causes a pulse at the turn-off flipflop setinput. [tcan, however,
only be actually set if no reset signal is pending. With the turn-off flipflop set, the two out-
puts are enabled and one of them can be active. Upon an arror signal from K5 orupon a
turn-off signal from K1 the flipflop disables the cutputs.

Z diode

The Z diode limits the voltage at capacitor Cy, s 1o @ maximum of 5 V. The ramp genera-
tor voltage canreach 5.5 V. For an appropriate slope of the rising ramp generator edge, the
duty cycle can be limited to a desired maximum value. This can be a possible advantagein
flyback converter operation.

Comparator K2

The comparator has its switching threshold at 1.5 V at the plus input, and with its output
sets the arror flipflop if the voltage at capacitor C,op an iS below 1.5 V. The error flipflop,
however, will only accept the set pulse if no reset pulse {error) is pending. This prevents a
restart of the outputs as long as an error signal is pending.

Soft start

The lower of the two voltages at the K1 plus inputs — compared with the ramp generator
voltage — is a measure for the duty cycle at the output. At compaonent turn-on, the voltage
at capacitor Cyp qar 15 €qual 1o O V. As long as no error exists, the capacitor will be charged
to the maximum value of & V with a current of 6 pA.

In the case of an error, C,gq 512 iS discharged with a current of 2 pA. The currently active
output, however, is immediately disabled by the error flipflop. Below a charge voltage of
1.5 V, a set signal is pending at the error flipflop and the outputs are enabled if no reset
signal is pending at the same time. As the minimum ramp generator voltage, however, is
1.8V, the duty cycle at the outputs is actually only increased slowly and continuously after
the voltage at C.yy oo €Xceeds 1.8 V.

Error flipflop

Error signals, routed to the error flipflop reset input, cause an immediate disabling of the
output {low), and after elimination of the error, a restart of the component by soft start.

Comparators K3 (overvoltage), V. overcurrent, V5 undervoltage

These are error detectors that on error, cause the error flipflop to immediately disable the
outputs. After elimination of the error, the duty cycle is raised again using the soft start.
Upon overvoltage, a current is impressed at the input of K 3, that can be used to enable an
adjustable hysteresis or a holding function.
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Comparator K4 {undervoltage)

Comparator K4 switches with an adjustable hysteresis. The value of the hysteresis is
derived from the internal resistance of the external control source and the current
impressed internally at the input of K 4. In the undervoltage case, the set current flowsinto
the component in the technical direction of current flow.

In the error case (underveltage), both outputs are disabled. The component restarts by soft
start.

Comparator K5 {dynamic current limiter}

K5 serves to recognize overcurrents at the switching transistors. Both inputs of the
comparator are externally accessible. After elimination of the error, the outputs are
enabled with the VCO trigger pulse at the turn-off flipflop. The delay time between
occurrence of an error and disabling of the outputs is only approximately 250 ns.

Standby input {1 5t)

This input switches with voltage and current hysteresis. The voitage levels for switching
from standby to active operation can be set with an external voltage divider between Vg
- standby input — ground,

Reference voltage {Vqee)

The reference voltage source is a highly constant source with regard to its temperature
behavior. It can be used for the external wiring of the op amp; the error comparators, the
ramp generator, or other external components.

SIPMOS driver output {QSIP)

The two outputs operate in the push-pull mede. They are active high. The duration during
which one of the outputs is active, can be varied infinitely. The duration of the falling edge
at the frequency generator is equal to the minimum duration during which both outputs
are simultaneously iow.

The output driver is designed as a push-pull stage. The output current is internaily limited
to the specified values.

A 10 kO resistor is connected between the output and ground. This resistor holds the
SIPMOS transistor reliably disabled during standby operation {undervoltage at | St.}
Output GSIP is connected with the supply voltage Vsqg» and with ground via diodes.
The diode connectaed to Vgqge routes the capacitive shift currents from the SIPMOS
transistor gate to the filter capacitor at Vg4 g during turning on the SMPS supply voltage.
The voltage at V; g5r can reach approximately 2.3 V without the SIPMOS transistor being
turned on.

The diode connected to ground connects negative voltages at QSIP to -0.7 V. This
provides an unimpeded flow off of capacitive currents occurring during voltage break-
down at the SIPMOS transistor drain connection.

For supply voltages starting at approx. 2 V, both outputs are active low in the disabled
state. The function of the diode connected to Vg4 is then taken over by the pull-down
source.
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Maximum ratings

Supply voitage
Inputs K1, OpAmp, K3, K4, K5, 15t

Frequency generator (VCO)

Voltage at R+/Cr
Ver > 6V

Ramp generator
Voltage at Cr/Ay

Reference voltage
Gutput Op Amp
Driver output QSIP1}

QSIP clamp diodes at QSIP
Vasie = Vg or Ve <-0.3V

Soft start

Junction temperature?)
Storage temperature

Thermal resistance {system-air)

Operating range

Supply voltages’)

Driver current at QSIP 1, 2
Frequency generator (VCO)
Ramp generator

Ambient temperature

Lower Upper

limit B limit A
Vs -0.3 33 v
VCT, VRT -0.3 5] A"
ICT 3 mA
VCR! VRR -0.3 8 Vv
Viaer ~0.3 5] V
Vaopamp -0.3 6 v
Tasr -10 10 mA
VC soft start -0.3 8 \Y
T, 125 °C
Teto -85 125 ¢
Rinsa 63 K/wW
Vs Vson 30 A%
Tasip -1000 +300 mA,
fuco 300 kHz
A 300 kHz
Ta -40 85 °C

1} With this, the max. power dissipation or junction temperaiure must be taken inte account!

2} At a planned max. operating time of 70000 hours a continuous max. junction temperature of 150°C is

permitted.
3} For Vs oy values refer to characteristic data.
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Characteristics

Vson') < Vs < 30 V; 7, = —40 to + 85°C

Current consumption

without load at Vqge
QOP, QSIP1, 2

Standby operation

Hysteresis at Vg

Turn-on threshold for
Vs rising
Turn-off threshold for
Vs falling

Reference voltage
Voltage

Load current

Voltage change
Voltage change
Temperature response

Repaonse threshold for
Irer Overcurrent

Short-circuit current

Frequency generator (VCQ)

Frequency range
Frequency change
Tolerance

1) Vg on means that Vs ey has been exceeded,

Test conditions | Lower typ | Upper
timit B limit A

IS CT =1nF 20 mA

frequency

generator with

100 kHz
Is 2 mA
Vsu Vor-mr Z Vonthrn 8.3 9.8 A"
Ve 7.6 A
Vier Ingr = 1 MA 2.475 2.5 2.525 \%

Ta = 256°C

Vs =15V
—Iper 0 3 mA
AVREF VS + 20% 10 my
AVier Trer T 20% 5 my
AVire/ AT -0.3 +0.3 mv/K
Tou 7 mA
Ise Ve =0V 10 mA
fuco 300 kHz
Afffo Vs £ 20% 1 %
Afffo Cr=02nF -5 +5 %

R: = 50 kQ

Ta=25°C

while Vg g has not yet been exceeded.
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Characteristics
Veon < Ve <<30V; T, =-40 to + 85°C

Test conditions | Lower typ | Upper
limit B limit A

Charging current for
C; (perm.)
= current at pin Ry Ier Ior = Vigrar 0 1 mA
Discharging current for C; [y, internally fixed | 2.1 3 3.9 mA,
Cr range 3 0.2 1000 nF
Upper switching threshold V, 5 v
Lower switching threshold V| 2 A
Ramp generator
Frequency range fa 300 kHz
Maximum voltage at Cy Virn 5.5 S \'
Minimum voltage at Cy VerL 1.7 1.8 1.9 \Y
Charging current for Cy
(perm) = current at pin Ay I Vaa approx.

0.7V 0 3 mA
Discharging current for Cq Iy, internaltly fixed | 2.8 4 b.2 mA
Ratio Iap/Icr charge Inn = 0.5 mA 0.95 1.05
Comparator K1
Input current Fre i 2 HA
Turn-off delay time=)
{signal transit time input K1
to QSIP) 500 ns
Common-mode input
voltage range Vic 0 5.5 vV

) € = 0.2 nF corresponds to a fall time of 0.2 ps (= 30%) if the discharge current largely exceeds the charge current,
The fall time equais the minimum dead time at the output.
2} Step function AV = 100 mV _— AV = +100 mV, for transit time from input comparator to QSIP
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Characteristics

Vo < Vi <30 V: T, = —40 to +85°C

Operational amplifier
Open-loop voltage gain
Input offset voltage
Input current

Common-mode input
voltage range

Qutput current
Output voltage range
Transition frequency
Transition phase

Temperature coefficient
of Vo

Source current at QOpAmp I, .,

Soft start

Charging current for Cogpstare —Ien

Discharging current
fOl' Csuft start

Upper limiting voltage
Switching voltage of K2
Dynamic current
limitation K5

Input current

Input offset voltage

Common-mode input
voltage range

Turn-off delay times)

Undervoitage K4
Input current at K4
Switching voltage at K4

Hysteresis current

Turn-off delay time?2}

For footnotes refer to page 652,

Test conditions | Lower typ | Upper
limit B limit A
Gyo 60 80 dB
Vo Pin 10 n.c. -10 +10 my
_Ilopamp 2 HA
Vic 0 4 v
Iuﬂp amp 0 2 mA
Vaopamp| OMA<IG<2mA | 0.5 5.5 \'
f'r 3 MHz
Pr 120 degrees
e -30 +30 pV/K
0.5 V<V <E.5V 120 HA
5] A
Lyen 2 HA
V\im 5 A
Vo 1.5 v
~iovn 2 pA
Vio -10 +10 my
Vic 0 Ve—3 \'
t Rated load 3 nF 250 | 400 ns
at QSIP
—fika 0.2 pA
sz VREF VREF A\
-20mvV +20 mV
Tuyan | Viekay View 10 15 20 pA
IHvdL V(+K4] sz 0.1 |.IA
t 3 ps
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Characteristics
VSON < VS <30 V, TA = —-40 to +856°C

Test conditions | Lower typ Upper
limit B limit A
Overvoltage K3
Input current -fka 0.2 pA
Switching voltage Viaw Vaer VRer \'
-20mv +20mV

Turn-off detay time?} t 3 us
Hysteresis current =Tyan | Vicka = Viw 7 10 13 A

“Trysr | Vikay < Vi 0.1 pA
Output driver QSIP 1, 2
Output voltage high Vau Togp=—-300mA | V-3 \'
QOutput voltage low Vau Iqgp=+300mA 1.8 Vv

Var Iagp=+10mA 1.4 \

Output current Tage |7} 500 700 | 1000 mA

~Tase | ) 300 mA
Input standby | St
Turn-on threshold for
VISt rising V| StH VS> VSON 6.3 6.9 7.5 A\
Turn-off threshold for
Vs falling Viee, 5.6 6.2 | 6.8 \
Hysteresis current —fuystn | Vise™ Visn b A

Tuys | Vise<Visu 18 25 32 pA

1} Dynamic maximurn current during rising of falling edge
2) Step function Vige = =100 mV _— Vyee = +100 mV | for transit time from
3) Step function AV = ~100 mV _— AV = +100 mV input comparator to QSIP
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Pulse diagram

Ver v Voltage at Cr

Voltage at Cq

Ver v Vi> Virated = W
55 o
5 ,". > 1 1 VCsuitstart
Vikz i+
18
0 I
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Var y Voltage at QSIP 1

T

1 L

¢
Voltage at 0 sIF2 |l Max. Possible
Vaz v 4 Duty Cycle
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1 in {
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TDA 4919 G

Preliminary data

SO 20L

This versatile single-phase switched-mode power supply control IC for the direct contral
of SIPMOS power transistors comprises digital and analog functions. These functions are
required in the design of high quality flyback, forward, and choke converters with
switching frequencies up to 300 kHz. The IC can also be used for single-ended voltage
multipliers and speed-controiled motors. Malfunctions in the electrical operation of the
switched-mode power supply are recognized by the comparators in the SMPS IC and

activate protective functions.

Pin configuration
(top view)
GND Q SIP
NC.
QSIP

Veage
Vs

CSCIH slart
Or

Ry

Ly

15¢

10
2 [
3
5 T
5 1]
6 [T}
T
8 [
9 [
10 ™M

[T 20
[T 19
[T 18
T3 17
M1 16
1315
T3 14
T 13
M1 12
1

GND OV

Q CpAmp/IK i
| OpAmp {-)
10pAmp {+)
~favns

*Iovnks
Ry

luv K 4
lovK3

Vier
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Pin names

Pin no. | Function

1 GND Q SIP

2 N.C.

3 SIPMQS driver Q SIP

4 Supply voltage Vsase

5 Supply voltage Vg

6 Soft start Copp sran

7 VCO &

8 VCO Ay

9 Ramp generator Cy

10 Input standby | St

11 Reference voltage Vier

12 Input overvoltage K 3

13 Input undervoltage K 4

14 Ramp generator Aj

15 Input dynamic current limitation {+} K5
16 Input dynamic current limitation {-) K5
17 Input operational amplifier (+)

18 Input operational amplifier ()

19 Output operational amplifier/input comparator K1
20 GND O V
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Circuit description

The various functional units of the component and their interaction are described in the
following.

Supply voltage Vg

The IC enables the output not before the turn-on threshold (Vg oy} at Vg is exceeded. The
duty cycie (active time/disable time) at the output can then rise from zero to the value set
with K1 in the time specified by the soft start.

An underveltage at the standby input causes the current consumption I to remain at the
very low standby current level independent of the voltage V.

Voltage controlied oscillator (VCO)

The VCO is connected with the capacitor C; and the resistor Ay. The charge current at C;
flows continuously and is set with resistor A;. The discharge current is active during the
discharge of C; and is set internally.

In the typical mode of operation the duration of the rising edge is considerably greater
than that of the falling edge. During the falling edge the VCO passes a trigger signal to the
ramp generator thus discharging the ramp generator capacitance. Additionally, the
trigger signal is routed to other parts of the IC.

Ramp generator

The ramp generator is controlled by the VCO and operates at the same frequency as the
VCO. The duration of the ramp generator falling edge must he shorter than the VCO fall
time. Only then do the ramp generator upper and lower switching levels reach their rated
values.

To control the pulse width at the output, the voltage of the ramp generator rising edge is
campared with an externally adjustable dc voltage at comparator K1i. The slope of the
rising edge is adjusted via the current by means of A. This provides the possibility of an
additional superimposed control of the output duty cycle. This control capability (feed-
forward control) permits the compensation of known interference {e.g. input voltage
ripple). A superimposed load current control {current mode control) however, can also
be implemented.

Comparator K1 {(duty cycle control)

The two plus inputs of the comparator are switched such that the lower pluslevel is always
compared with the level of the minus input. As soon as the voltage of the rising sawtooth
edge {minus input) exceeds the lower level of the two plusinputs, the cutputis disabled via
the turn-off flipflop. The “high”-duration of the output can thus be infinitely varied. As the
frequency remains constant, this process corresponds to a change in duty cycle.

Operational amplifier (Op Amp)

The op amp is a high quality operational amplifier. It can be used in the control circuit to
transmit the amplified variations of the voltage to be regulated to the free plus input of
comparator K1. A voltage change is thus converted to a duty cycte change.
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Turn-off flipflop

The falling edge of the VCO causes a pulse at the turn-off flipflop set input. It can, however,
only be actually setif no reset signal is pending. With the turn-off flipflop set, the cutputis
enabled and can be active. Upon an error signal from K 5 or upon a turn-off signal from K1
the flipflop disables the output.

Z diode

The Z diode limits the voltage at capacitor C,yg uery t0 @ maximum of 5 V. The ramp genera- -
tor voltage canreach 5.5 V. For an appropriate slope of the rising ramp generator edge, the
duty cycle can be [imited to a desired maximum value. This can be a possible advantagein
flyback converter operation.

Comparator K2

The comparator has its switching threshold at 1.5 V at the plus input, and with its output
sets the error flipflop if the voltage at capacitor Cep s1an IS below 1.5 V. The error flipflop,
however, will only accept the set puise if no reset pulse (error) is pending. This prevents a
restart of the output as long as an error signal is pending.

Soft start

The lower of the two voltages at the K1 plus inputs — compared with the ramp generator
voltage — is a measure for the duty cycle at the output. At component turn-on, the voltage
at capacitor Cy o1 1S €qual to O V. As long as no error exists, the capacitor will be charged
to the maximum value of 5 V with a current of 6 pA.

In the case of an arror, Cy e IS discharged with a current of 2 yA. The output, however, is
immediately disabled by the error flipflop. Below a charge voltage of 1.5 V, a set signal is
pending at the error flipflop and the output is enabled if no reset signal is pending at the
same time. As the minimum ramp generator voltage, however, is 1.8 V, the duty cycle at
the outputs is actually only increased slowly and continuously after the voltage at Coupetant
exceeds 1.8 V.

Error flipfiop

Error signals, routed to the error flipflop reset input, cause an immediate disabling of the
output {low), and after elimination of the error, a restart of the component by soft start.

Comparators K3 {(overvoltage), Vi overcurrent, Vs undervoltage

These are error detectors that on error, cause the error flipfiop to immediately disable the
output. After elimination of the error, the duty cycle is raised again using the soft start.
Upon overvoltage, a current is impressed at the inputs of K 3 and K 4, that can be used to
enable an adjustable hysteresis or a holding function.
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Comparator K4 (undervoltage)

Comparator K4 switches with an adjustable hysteresis. The value of the hysteresis is
derived from the internal resistance of the axternal control source and the current
impressed internally at the input of K 4. In the undervoltage case, the setcurrentflows into
the component in the technical direction of current flow.

In the error case {undervoltage), the output is disabled. The component restarts by soft
start.

Comparator K5 (dynamic current limiter)

K5 serves to recognize overcurrents at the switching transistor. Both inputs of the
comparator are externally accessible. After elimination of the error, the output is enabled
with the VCO trigger pulse at the turn-off flipflop. The delay time between occurrence of
an error and disabling of the output is only approximately 250 ns.

Standby input (] 5t}

This input switches with voltage and current hysteresis. The voltage levels for switching
from standby to active operation can be set with an external voltage divider between Vg —
standby input — ground.

Reference voltage (Vi)

The reference voltage source is a highly constant source with regard to its temperature
behavior. It can be used for the external wiring of the op amp; the error comparators, the
ramp generator, or other external compenents.

SIPMOS driver output {QSIP)

The output is active high. The duration during which the output is active, can be varied
infinitely. The duration of the falling edge at the frequency generator is equal to the
minimum duration during which the output is low {dead time).

The output driver is designed as a push-pull stage. The output current is internally limited
to the specified values,

A 10 kO resistor is connected between the output and ground. This resistor holds the
SIPMOS transistor relizbly disabled during standby operation (undervoltage at | St.)
Output QSIP is connected with the supply voltage Vsqg- and with ground via diodes.
The diode connected to Vgqgp routes the capacitive shift currents from the SIPMOS
transistor gate to the filter capacitor at Vs qgp during turning on the SMPS supply voltage.
The voltage at Vg5 can reach approximately 2.3 V without the SIPMOS transistor being
turned on.

The diode connected to ground connects negative voltages at QSIP to -0.7 V. This
provides an unimpeded flow off of capacitive currents occurring during voltage break-
down at the SIPMOS transistor drain connection.

For supply voltages starting at approx. 2 V, the output is active low in the disabled state.
The function of the diode connected to Vg4 p is then taken over by the putl-down source.
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Maximum ratings

Supply voltage
inputs K1, OpAmp, K3, K4, K5, |5t

Frequency generator {VCQ}

Voltage at R/C;
Ver > BV

Ramp generator
Voltage at Cr/Ry

Reference voltage

Output Op Amp
Vaopame = 6 V

Driver output QSIP1}

QSIP clamp diodes at QSIP
Vage = Vg or Vggr < -0.3V

Soft start

VC softstart 6V
Junction temperature
Storage temperature

Thermal resistance {system-air)
(S0-201)

Operating range
Supply voltage?)

Driver current at QSIP
Take P, into account!

Frequency generator (VCO)
Ramp generator
Ambient temperature

Lower Upper
fimit B limit A

Vs -0.3 33 A"
VCT! VRT -0.3 6 vV
Icr 3 mA
VCH! VRR -0.3 6 Vv
VRer -0.3 6 vV
Vaopamp -0.3 6 v

Qopamp 2 mA
Vasie -0.3 Ve v
Iosie -10 10 mA
VC soft start ~0.3 6 A
IC softstart 1 00 pA
T 125 °C
Tatg -65 125 °C
Rinsa 90 K/w
Vs Vsan 30 A
Tqgp -1000 +300 mA
foco 300 kHz
fr 300 kHz
Ta -40 85 °C

1 With this, the max. power dissipation or junction temperature must be taken into account.

2) For V5 oy values refer to characteristic data.
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Characteristics

Voon') <V <30V, T, = -40 to + B5°C

Current consumption

without load at Vper
QOF, QsIP

Standby operation

Hysteresis at V
Turn-on threshaold for
Vs rising

Turn-off threshold for
Vs falling

Reference voltage
Voltage

Load current

Voltage change
Voltage change
Temperature response

Reponse threshold for
Iuee overcurrent

Short-circuit current

Test conditions | Lower typ Upper
limit B limit A
Is Cr=1nF 20 mA
frequency
generator with
100 kHz
Ig 2 mA
Vs Vonrhr= VonTHRH 8.3 2.6 A%
Vel 7.6 vV
Vier Inee = 1 MA 2475 25 2.625 '
7= 25°C
V=15V
~Iper 0 3 mA
AViee Vs = 20% 10 my
AVRer Taer £ 20% 5 mv
AViae /AT -0.3 +0.3 mv/K
Toy 7 mA
fsc Vegr =0V 10 mA

) V5 on means that Vg gy has been exceeded, while V5 o has not yet been exceeded.
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Characteristics

Voon < Ve < 30 V; Tp = —40 to + 85°C

i Test conditions | Lower typ Upper
limit B limit A

Frequency generator (VCO)
Frequency range fuco 300 kHz
Frequency change Afifo | Vi1 20% 1 %
Tolerance Afffo | C; = 0.2 nF -5 +5 %

Rr = B0 kQ

Tn=25°C
Charging current for
Cr perm.}
= current at pin Ay Iar Ter = Veermr 0 1 mA
Discharging current for C; [, internally fixed | 2.1 3 3.9 mA
C; range 1 0.2 1000 nF
Upper switching threshold V, 5 v
Lower switching threshold V, 2 v
Ramp generator
Frequency range fa 300 kHz
Maximum voltage at €, Verm 5.5 A
Minimum voltage at Cy VerL 1.7 1.8 1.9 vV
Charging current for Cy
{perm) = current at pin Ry I Vrg approx.

07V 0 3 mA
Discharging current for Cy I, internaily fixed | 2.8 4 5.2 mA
Ratio Iap/len charge Ipgr = 0.5 mA 0.95 1.05
Comparator K1
Input current Iy 2 HA
Turn-off delay time?)
(signal transit time input K1
to QSIP} 500 ns
Common-mode input
voltage range Vie 0 55 A"

'} Cy = 0.2 nF corresponds to a fall time of 0.2 ps {+ 30%) if the discharge current largely exceeds the load current.
The fall time equals the minimum dead time at the output.
2 Step function AV = —100 mV _— AV = +100 mV, for transit time from input comparator to Q5I1P
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Characteristics

Voon<Vs <30 V; T, = —40 to +85°C

Test conditions | Lower typ Upper
I_Iimit B limit A
Operational amplifier
Open-loop voltage gain  Gyg 60 80 dB
input offset voltage Vio Pin 10 n.c. -10 +10 my
input current ~{gpamp 2 uA
Common-mode input
voltage range Vic 0 4 Vv
Output current Tqopamp o] 2 mA
Qutput voltage range Vacaamp| QMA<Ip<2mA | 0.5 5.5 Vv
Transition frequency fr 3 MHz
Transition phase ¢r 120 degrees
Temperature coefficient
of Vig c -30 +30 pV/K
Source current at QOp Amp /oo, | 0.5 V<V<B.5V 120 HA
Soft start
Charging current for €. patan —fon 6 pA
Discharging current
for Coorstars Laen 2 pA
Upper limiting voltage Vim 5 A
Switching voltage of K2V, 1.5 vV
Dynamic current
limitation K5
Input current =1 oyn 2 HA
Input offset voltage Vig -10 +10 my
Common-maode input
voltage range Vie 0 V-3 \Y%
Turn-off delay time3) t Rated load 3nF 260 | 400 ns
at QSIP
Undervolitage {4
Input current at K4 —Iixa 0.2 pA
Switching voltage at K4  V,,, Vier Vier v
-20mv +20 mv

Hysteresis current hiyan | Viera) <Viw 10 15 20 WA

Liyat | Vieray = Viw 0.1 PA
Turn-off delay time?) t 3 us

For footnotes refer to page 666.
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Characteristics

VSON < VS <30 V; TA = -40 to +85°C

Test conditions | Lower typ Upper
{imit B limit A
Qvervoltage K3
Input current —Iiksa 0.2 HA
Switching voltage V., Vier Vier v
-20mvV +20mv
Turn-off delay time?) t 3 us
Hysteresis current =Dy | Vieka = Vew 7 10 13 pA
“luyar | Vika < Vi 0.1 pA

Output driver QSIP
OUtpUt Voltage hlgh VGH ]QSIP='—3OO mA VS—S A4
Output voltage low Vo Tage=+300mA 1.8 A

Vo, Igge=+10mA 1.4 \'
Output current [usrp Cﬂsgp =10 nF 500 700 1000 mAl)

—lagp 300 mAT)

Input standby | 5t
Turn-on threshoid for
V,s: rising Vissw | Vs> Vson 6.3 69 |75 \'
Turn-off threshold for
Vs falling Vs 5.6 6.2 | 6.8 \
Hysteresis current —Tyysn | Vise™ Visin 5 pA

Lysi | Visr<Visw 18 25 32 HA

1) Dynamic maximum current during rising o¢ falling edge
2} Step function Vpge = <100 mV _— Vg = +100 mV } for transit time from

8) Step function AV = -100 mY —— AV = +100 mV

668

input comparator to QSIP



TDA 4919 G

Pulse diagram
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Stereo/Bridge AF Amplifier 2 x 10 W/20 W TDA 4930

SiP9

The TDA 4930 can be applied as a class B stereo amplifier or mono amplifier in bridge
configuration for AF signals. In addition, the component is provided with a protective circuitry
against overtemperature and overload.

Features

® Universal application as stereo amplifier or mono amplifier in bridge configuration
@ Wide supply voltage range

® Minimum of external components

® Outputs AC and DC short-circuit resistant

Maximum ratings

Supply voltage Vg 32 v
Cutput peak current Lilypn 2.5 A
Input voltage range Vo Ve Ve —0.310 Vg A
Junction temperature ] 150 C
Storage temperature range Tstg —4Qto 125 °C
Thermal resistance (system-case) Rin g 6 | Kw
Operating range

Supply voltage

R 28 Q Vg 8to 26 vV
R =4 Q VS 81to 22 v
Case temperature To —20 to 85 °C
Py=10W
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Characteristics
V=19V, T,=25°C

Quiescent current {V; =0)
Qutput voltage (V;=0)
Input resistance’

Output power {f =1 kHz)

— stereo operation
THD = 1%
THD =10%
— bridge operation
THO = 1%
THD =10%

Line hum suppression?
f,=100Hz; V, =05V

Current consumption
Py=P,=10W, f,=1kHz
Efficiency

Py=Py =10 W; f =1 kHz

Total harmonic distortion
Py =005t06 W
fi=40Hz to 15 kHz

Cross-alk rejection

f=1kHz; Pgor P =10W

Transmission ranges

Disturbance voltage (B = 30 Hz to 20 kHz)
in acc. with DIN 45405 referred to input?
Noise voltage (CCIR fitter)

in accordance with DIN 45405

referred to the input4

Difference in transmission measure
Pg=P =TW

f; =40 Hz to 20 kHz

Voliage gain stereo
Voltage oain bridge configuration

DC output voltage at
actlive DC protection
if $1/9 is closed; Vgz10V

1) S2a(b} open/closed

2) S1a{bj and 53 ir position 2

3) Pgy =6 W; -3 dB referred to 1 kHz
4) $1a{b}in position 2
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Test

circuit min typ max
I 1 30 60 A
Va1 1 9 8.5 10 \
Riz.s 1 20 kQ2
Pgo:1 1 7 8 w
Pgo:1 1 9 10 w
Pgo:1 2 14 16 W
Py 2 18 20 w
Ahum 1 40 46 dB
Iy 1 1.5 A
n 1 70 %
THD 1 0.2 0.5 %
agr 1 50 dB
B 1 40 Hz to 60 kHz
Vy i Tl 8 pv
A 1 15 uVs
AGy 1 1 [+]]
Gy 1 30 dB
Gy 2 36 dB
Vasir 2 015 0.30 v
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Circuit description
The IC contains 2 complete amplifiers and can be used for a wide variety of applications
with a minimum of external circuitry.

The TDA 4930 can be applied as stereo amplifier or amplifier in bridge configuration for
operating voltages ranging between 8 V and 28 V, with speakerioad impedance from1to 16 Q.

The prestages are differential amplifiers with strong negative feedback. Internal frequency
compensation in the driver amplifier limits the gain-bandwidth product to 4.5 MHz.

The power output stages are comprised of quasi PNP transistors (small saturation voltage).

Each power element is equipped with an independent protective circuit, rendering the outputs
of the amplifiers AC and DC short-circuit resistant.

A DC protective circuit of the outputs prevents overloading of the loudspeakers, if ground
connections become apparent during bridge operations. To avoid overheating, a temperature
fuse affecting both amplifiers prevents current supply to the power output stages during
inadmissibly high chip temperatures.

As a special economic feature, the negative feedback resistances for G, = 30 dB and the
input voltage reference divider have been integrated.

Pin description

Pin Function

Output right channel

Inverting input right channel

{more than 22 k)

Non-inverting input right channel

GND

+V5

GND

Non-inverting input left channel

Line hum suppression right and left channel
Qutput left channel

N =

OO~ b
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Block diagram
R 306R
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+ Input l/
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Test and measurement circuit

1. Stereo operation
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Test and measurement circuit

2. Bridge operation
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Application circuit

1. Stereo operation

TDA 4930
+
Power Supply
+ -
153kK0 15,3 kQ2 I
22kQ
[l
5009 2465 1kQ soon 72kQ
20 kR 20k
1 1
] e
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Layout/Plug-in location plan
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Application circuit

2. Bridge operation (only one channel)

TDA 4930
} Power Supply
] 15,340
[ 1
soon 249 kR
200
7 5|5 g |56 |1 Z 3
£, == 220nF 220 nF ==
O
X
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i & fs 6
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Layout/Plug-in location plan
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Bridge operation
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Stereo operation
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TDA 4930

Stereo operation Stereo operation
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Stereo/Bridge AF Amplifier 2 x 15 W/30 W TDA 4935

SiP 9

The TDA 4935 can be applied as a class B stereo amplifier or mono amplifier in bridge
configuration for AF signals. In addition, the component is provided with a protective circuitry
against overtemperature and overload.

Features

@ Universal application as stereo amplifier or mone amplifier in bridge configuration
@ Wide supply voltage range
@ Minimum of external components

Maximum ratings

Supply voltage ’ Vs 32 \
QOutput peak current I Iy 2.8 A
Input voltage range Vo: Va; Vo —0.3to Vg Vv
Junction temperature ‘ T 150 °C
Storage temperature range Tstg —40to 125 °C
Thermal resistance (system-case) Rin e 4 K/W
Operating range
Supply voltage Vs
RLz8Q Vg 8to 30 v
R =4Q Vg Bto 24 v
" Case temperature Tc —20to 85 °C
Py=15W
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TDA 4935

Characteristics
— . J— o,
V=24 V;T.=25°C Test .
circuit | MM typ max
Quiescent current s i 40 20 mA
V=0
Output valtage Vat;e 1 11 12 13 A
V=0
Input resistance! Rizz 1 20 kQ
Output power
f=1kHz
— stereo operation
THD = 1% Pato 1 10 12 w
THD =10% Pai:e 1 13 15 W
— bridge operation
THD = 1% Paiis 2 20 24 w
THD =10% Pa1:e 2 26 30 W
Line hum suppression? Bhym 1 40 46 dB
fa =100 Hz; Vg =0.5V
Current consumption I 1 1.8 A
Pyg=P,=15W,f =1 kHz
Efficiency n 1 70 %
Pa=P,=10W, f,=1kHz
Total harmonic distortion THD 1 0.2 0.5 %
Pgy =005~ 10 W
fi=40 Hz to 15 kHz
Cross-talk rejection 8gp 1 50 dB
f =1 kHz;
PoorPi=15W
Transmission ranged B 1 40 Hz to 60 kHz
Disturbance voltage (B=30Hz to 20 kHz) Vy 1 5 nyv
in acc. with DIN 45405
referred to input®
Noise voltage (CCIR filter) Ve 1 15 uVs
in ace. with DIN 45405
referred to the input?
Difference in transmission measure AGy 1 1 dB
Pg=P =10W
f, =40 Hz to 20 kHz
Voltage gain
stereo Gy 1 30 dB
oridge configuration Gy 2 36 dB

1) 52a (b) open/closed

2) S1a(p) and S3 in position 2

3) Py =6 W,; —3 dB referred to 1 kHz
4 S1a(b) in position 2
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TDA 4935

Circuit description
The IC contains 2 complete amplifiers and can be used for a wide variety of applications
with a minimum of external circuitry.

The TDA 4935 can be applied as stereo amplifier or amplifier in bridge configuration for
operafing voltages ranging between 8 V and 26 V.

The prestages are differential amplifiers with strong negative feedback. Internal frequency
compensation in the driver amplifier limits the gain-bandwidth product to 4.5 MHz,

The power output stages are comprised of quasi PNP transistors (small saturation voltage),

To avoid overheating, a temperature fuse affecting both amplifiers prevents current supply
to the power output stages during inadmissibly high chip temperatures.

As a special economic feature, the negative feedback resistances for G, =30 dB and the input
voltage reference divider have been integrated.

Pin description

Pin Function

Qutput right channel

Inverting input right channel

{more than 22 k)

Non-inverting input right channel

GND

+Vy

GND

Non-inverting input left channel

Line hum suppression right and left channel
Qutput left channel

[y =Y

Coo~NoOW AW
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TDA 4935

Block diagram

+ Input 7
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8
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TDA 4935

Test and measurement circuit

1. Stereo operation

TDA 4935

Power Supply

26602

15,3 ki

Tkl

=ed0nF ==

Jere W
T200yF g T
9

==220nF =

[Jr=

=10nF] 110k

= 1uF

689



TDA 4935

Test and measurement circuit

2. Bridge operation

TDA 4935

Power Supply

15,3k

26601 |kQ

20 kQ M

= 1pF =
B b 1pF

==220nF 100 pF === =220nF

—JL
L

!

100nF
.._”___
1060 pF

l;
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TDA 4935

Application circult

1. Stereo operation

TDA 4935
Power Supply
N -
15,3 k%
2660 | kS
7 9 5 § |46 1 2 |3
S
—]—('. ,_:,fs i‘fs é[s ,=,[9 ]—-EZ
220nF 1000 pF %OOPF 0o 1060 4F 220nF
— fé 4Q v 40 fé 1 g
"] 2200F T 2260
==":7
100nF
] o Q Q
Vi FAY GND Vi
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TDA 4935

Layout/Plug-in location plan
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TDA 4935

Application circuit

2. Bridge operation (only one channel)

TDA 4935

Power Supply

15,3 kS

2660 [Tk
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220nF

[y

8¢ =L G LG
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TDA 4935

Layout/Plug-in location plan
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TDA 4935

Py

Stereo operation

Quiescent current versus Output power versus
mA supply voltage W supply voltage
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TDA 4935

Stereo operation

Power dissipation (each channel)
iy versus oufput power
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TDA 4935

Stereo operation Stereo operation
Supply current {one channel) Line hum suppression versus
A modulated) versus output power 4r frequency
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Video IF IC with AFC

TDA 5400-2

The high gain, controlled video IF amplifier with conirolled demodulator includes low-
impedance outputs for the positive and negative video signal, gated control as well as

delayed tuner control and an AFC output.

TDA 5400-2: for PNP tuners

Features

@ High degree of integration
® Extensive control range
@ High input sensitivity

Maximum ratinas

Supply voltage Vg
Junction temperature T
Storage temperature range Tatg
Thermal resistance (system-air) Rihsa

Operational range

Supply voltage Vs
IF frequency fE
Ambient temperature Ta

16.5
150
—40t0 125

70

1010 15.8
151075
Oto70

°C
e

KW

699




TDA 5400-2

Characteristics

Ve=13V;T,=25°C

Current consumption

Stabilized reference voltage

Control current for funer
Vig=0.5 Vi3

Tuner AGC threshold

Gating pulée voltage
pos. gating pulse
negq. gating pulse

Input voltage at G,y
Va=3 Vg,

AGC range

IF control voltage
Vmax

vmin

AFG output current
AFC switching
Va=Vg; R=10kQ OFF
Vg =Vp; R =oa ON
AFC directicn
difdf> 0
dirdf< Q

Video ocutput voltage (pos.)
R =0
Sync pulse level
DC voltage Vo=4V; Vizus=0
QOutput current
to ground through R
to plus Vy=7V

Video output voltage (neg) (R =o=)
Sync pulse level
DC voltage {Vo =4V, Vi745=10)
Qutput current

to ground through R

to plus V,=Vi3

Additional application data"

Input impedance

Output impedance

AFC input impedance
Output resistance

Qutput resistance

Residual IF (basic frequency)
Videco bandwidth (—3 dB)
Intermodulation ratio with
reference to fog
(sound-color-beat freaquency)

1} not measured
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Viana
16

V‘ISHE

Vi
vy

Vitrns

AG

a4
Iqa

Zisring
Zatom
Zing
Ras
Rqys
Va: vy

video

Oto4

+3.0
—-3.0

max 100
60

minQ
max 4.0

+1.0

max 4.0

4.0to Viy
Oto1.0

3.0

—~50
+2.0

3.0
Vis—20
Vis—5.3

—5.0
+1.0

1.8/2
6.6/2
20
150
150
10
6.0

45

mA
Vdeo
mA

Vdc

pv
dB

Vde
Vdo

mA

vde
Vdc

Vdc
Vde

Vdc
Vde

mA
mA

Vdc
Vdc

mA
mA

kQ/pF
k§/pF
kQ

mV
MHz
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TDA 5400-2

Circuit description

The integrated circuit is comprised of a 4-stage controlled AM amplifier, a limiter and mixer
for synchronous demodulation of the video signals as well as an FM demodulator to generate
positive or negative AFC vollages. In addition, an amplifier for both the positive and negative
video output signal is included. The positive video signal together with the positive flyback
pulse are used for gated control.

A
i‘g

Pin description

Pin Function
1 Gating pulse
2 Time constant AGC
3 Positive video output
4 Negative video output
5 AFC polarity switch
6 AFC output
7 White level adjustment
8 AFC circuit
9 AFC circuit
10 Tank circuit
11 Tank circuit
12 GND
13 Supply voltage
14 Reference voltage
15 Tuner AGC
16 Defayed AGC output
17 Video IF input
18 Video IF input
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TDA 5400-2

Block diagram
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18 17 16 15
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Modulator for TV, Video and Sound Signals TDA 5660 P

DIP 18

The monolithically integrated circuit TDA 5660 P is especially suitable as modulator for
the 48 to 860 MHz frequency range and is applied e.g. in video recorders, cable converters,
TV converter installations, demodulaters, video generators, video security systems, amateur
TV applications, as well as personal computers.

Synchronizing level-clamping circuit

Peak white value gain control

Continuous adjustment of modulation index for positive and negative modulation
Dynamic residual carrier setting

FM sound medulator

AM sound modulator

Picture carrier to sound carrier adjustment
Symmetrical mixer output

Symmetrical oscillator with own RF ground
Low radiation

Superior frequency stability of main oscillator
Superior frequency stability of sound oscillator
Internal reference voltage

Circuit description

Via pin 1, the sound signal is capacitively coupled to the AF input for the FM modulation
of the oscillator. An external circuitry sets the preemphasis. This signal is forwarded to a
mixer which is influenced by the AM modulation input of pin 16. The picture to sound carrier
ratio can be changed by connecting an external voltage to pin 16, which deviates from the
internal reference voltage. In case, the sound carrier should not be FM but AM modulated,
pin 1 should be connected to pin 2, while the AF signal is capacitively coupled to pin 16.
Through an additional external dc voltage at pin 16, the set AM modulation index can be
changed by overriding the internally adjusted control voltage for a fixed AM modulation index.
At the output of the above described mixer the FM and/or AM medulated sound signal is
added to the video signal and mixed with the oscillator signal in the RF mixer. A parallel
resonant circuit is connected to the sound carrier oscillator at pin 17, 18. The unloaded Q of
the resonant circuit must be Q = 25 and the parallel resistor Ry = 6.8 kQ to ensure a
picture to sound carrier ratic of 12.5 dB. At the same time, the capacitative and/or inductive
reactance for the resonance frequency should have a value of X; = X, = 800 £.

The video signal with the negative synchronous level is capacitively connected to pin 10.
The internal clamping circuit is referenced to the synchronizing level. Should the video
signal change by € dB, this change will be compensated by the resonant circuit which is
set to the peak white value. At pin 11, the current pulses of the peak white detector are
filtered through the capacitor which also determines the control time constant. When pin 12
is connected to ground, the RF carrier switches from negative to positive video modulation.
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TDA 5660 P

With the variable resistor of R === ....0 Q at pin 12, the moduiation depth, beginning with
R = o and a negative modulation of mg,, = 80%, can be increased to my,, = 100% and
continued with a positive modulation of mg, = 100% down to mp,e = 88% with R =0 .
The internal reference voltage has to be capacitively blocked at pin 2.

The amplifier of the RF oscillator is, available at pins 3-7. The oscillator operates as a
symmetrical ECO circuit. The capacitive reactance for the resonance frequency should
be X. = 70 Q between pins 3, 4 and 6, 7 and X; ~ 26 Q between pins 4, 6. In order to
set the required residual carrier suppression, pin 9 is used to compensate for any dynamic
asymmetry of the RF mixer during high frequencies of > 300 MHz. The oscillator chip ground,
pin 5, should be connected to ground at the oscillator resonant circuit shielding. Via pin 3
and 7 an external oscillator signal can be injected inductively or capacitively. The
peripheral layout of the pc board should be provided with a minimum shielding attenuation
of approx. 80 dB between the oscillator pins 3-7 and the modulator outputs 13-15.

For optimum residual carrier suppression, the symmetric mixer outputs at pins 13, 15 should
be connected to a matched balanced-to-unbalanced broadband transformer with excellent
phase precision at 0 and 180 degrees, e.g. a Guanella transformer. The transmission loss
should be less than 3 dB. In addition, an LC low pass filter combination is required at the
output. The cut-off frequency of the low pass filter combination must exceed the maximum
operating frequency.

If the application circuit according to figure 1, 2 is used, a multiplication factor V/RF
(application) = V/RF (data sheet) 3.9 must be used to convert a 300 Q symmetrical
impedance to an asymmetrical impedance of 75 Q for the stated RF output voltage V, of
the type specification in order to ensure a transmission attenuation of 0 dB for the balanced-
to-unbalanced mixer.
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TDA 5660 P

Maximum ratings

Supniy voltage
Current from pin 2

Voitage at pin 1
Voltage at pin 9
Voltage at pin 10

Capacitance at pin 2
Capacitance at pin 11
Voltage at pin 12
Voltage at pin 13
Voltage at pin 15
Voltage at pin 16

Only the externat circuitry shown

in application circuits
1 and 2 may be conneécted
topins 3,4,6,7,17 and 18
Junction temperature
Storage temperature

Thermal resistance (system-air)

Operating range

Supply voltage

Video input frequency
Sound input frequency
Cutput frequency

Ambient temperature
Sound oscillator
Voltage at pin 13, 15

min max Remarks

' —-0.3 14.5 \

=i, 0 2 mh Vo=Tto8Y
Vs=95%0135V

vy Vo —2 Vo +2 \) Vg =861t0 135V

Vg —~4 1 v

Viopp 1.5 v only via C
(max. 1 uF)

Ca 0 100 nF

Cy 0 15 uwF

Vip —0.3 1.4 v

Via Vo Vg v

VIS Vz VS v

Vig Vo—15 | Vo+15 | V Vg=951t0 135V

5 150 °C

Tstg —40 125 °C

flinsa 80 K/W

Vg 95 13.5 v

fVIDEO ] 5 MHz

fAF 0 20 kHz

1 48 860 MHz depending on the
oscillator circuitry
at pins 3-7

Ta 0 70 °C

rOSC 4 7 MHZ

Via1s Ve Vs v
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TDA 5660 P

Characteristics
Ve=11V;T,=25°C

Test conditions Figure | min typ max
Current consumption Iy L, =0mA 1;2 22 30 40 mA
Reference voltage Va 0<,<1mA 1;2 7 7.5 4] v
Oscillator frequency range fggg Externzl circuitry 48 860 MHz
' adjusted to
frequency
Turn-on start-up drift Afosc TC value of
capacitor in nsc.
circuit is 0; drift is
referenced only to
self-heating of the
component
t=0.5-10s;
Ta =const.
Ch 30 1;2 0 —50 —500 | kHz
Ch 40 1;2 0 —200 | —500 | kHz
Frequency drift as —Afgge | Vg =9.5-135V 1;2 0
function of Vg Ta =const.
Ch 40 —150 150 kHz
Video input current =i CipS1 puF 5 0 10 pA
at pin 10
Video input voltage V1o op at coupling capac. | 21;22 | 0.7 1.4 v
at pin 10 C=1yuF
fleak € £0.3 pA
Modulation depth Mo neg. mod. 1;18 75 80 85 %
Winggpp =1V, fuipe0 = Mosp pos. mod. 2;16 83 a8 93 %
200 kHz sine signal
QOutput impedance Zyar Zy5 | static 24 10 kO
RF output vecltage ams Ch 40 1h 25 3.5 5.5 mYy
Modulation signal in
neg. modulation
pin 12 open
Cutput capacitance C13=C4 25 0.5 1 2.0 pF
S parameter at pins 26
3,4and 6,7
RF output phase t3,15 140 180 220  |degrees
RF output voltage avy f=1543.25-623.25
change; adjustment Af =80 MHz
range Ch 30-Ch 40 1 0 1.5 dB
RF output voltage change AV, = 100-300 MHz ] 0 1.5 dB
RF output voltage change 4V, f=48-100 MHz 6 0 1.5 dB
Oscillator interference FM
caused by AM modulation and
coupling of the modulator
output with the oscillator
resenant circuit;
Wipeope =1V
fuioes = 10 kHz; sine signal
Ch 30 1;9 0 5 15 kHz
Ch 40 1;9 [} 7 21 kHz
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TDA 5660 P

Characteristics
Ve=N1V,T,=25°C

Intermodulation ratio
Harmonic wave ratio

Harmonic wave ratio
Harmonic wave ratio

Sound carrier ratio
Color picture to spund
carrier ratio

All remaining harmonic
waves

Amplitude respense of
the video signal

Residual carrier
suppression

Static mixer balance
characteristic

Dynamic mixer balance
characteristics

Stability of set
modulation depth

Stability of set
moduylation depth
Stability of set
modulation depth
Stability of set
madutation depth

Test conditions

min

typ

max

MR
ay

ay
ay

dpys
dp

ay

agr
AVizns

VlS ms

Amy

Amp
Amy

Anmy

fp +1.07 MHz

fp +8.8 MHz without video
signal 19, 20, 21 unmodulated
video and scund carrier,
measured with the spectrum
analyzer as difference between
video carrier signal level and
sideband signal level without
video and sound modulation.

tp 215

fpo +3fg

V, with spectrum analyzer;
loaded G factor Q| of the sound
gscillator rescenant circuit
adjusted by Rg 10 provide the
required picture to sound carrier
ratio 0f 12.5 dB; Rg = 6.8 kQ;
Qy = 25 of the sound oscillator
circuit.

fp +4.4 MHz (dependent on
video signal)

Muitipie of fundamental wave
of picture carrier, without video
sighal, measured with spectrum
analyzer;

fprg = 523.25-623.25 MHz
Vuinec pp =1 V with additional
modulation f =15 kHz-5 MHz
sine signal between black

and white

With adjustment at pin 9

Ch 30...Ch 40

Vg adjusted to AVia5
minimum

Vg adjusted to Viz s
minimum

Video input voltage changes
with sine signals

f=0.2 MHz; AWpegpa =1V
+ 3 dB; Ch 30...Ch 40;

Vs =12V, Ty =const.
f=48...100 MHz

=100...300 MHz

Ty =0-60°C; V=12V

1,717

54

35
42

32

—100

75

48
48

12,5

15

+100

+25

4

+25

dB

dB
dB

dB

my
my

%

%

Oﬂ, <]
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TDA 5660 P

Characteristics
Vo=11V;T,=25°C

Test conditions Figure | min typ max
Stability of set Amy Vs =95-13,5YV; 1 1 +25 | %
modulation depth Ty =const.
Interference product agp Ch 30...Ch 40 11 48 60 dB
ratio sound in video;
sound carrier FM mod.
Signal-to-noise ratio in ap Ch30...Ch 40 11 48 74 d8
video; sound carrier
unmodulated
Interference product ag;p Ch 30...Ch 40 111 20 33 dB
ratio sound in video
sound carrier AM mod.
Umweighted FM noise level apys Ch39 18,8 | 48 54 dB
ratio video in sound;
FuBK test picture as
video signal
Unweighted FM noise level apyg Ch 39; test picture VU 2:8 48 56 dB
ratio video in sound G-Y; UV
Ch 39; color bar 2;8 46 52 dB
Ch 39; uniform red level 2:8 48 o8 dB
Ch 39; uniform white levei | 2: 8 45 51 dB
Ch 39; test pattern 2;8 48 55 dB
Ch 39; white bar 2;8 48 52 dB
Ch 39; bar 2;8 45 50.8 dB
‘| Ch 38; 20T/2T 2,8 43 49 dB
Ch 39; 30% white level 2:8 48 58 dB
Ch 39, 250 kHz 2;8 48 52 dB
Ch 39; multiburst 2:8 46 53 dB
Ch 39; ramp 2;8 44 50 dB
Signal-to-noise ratio of ag/m la;8 | 48 54 dB
soeund oscillator
Differential gain Gy measured with measure- | 1 10 %
ment demodulator,
video test signals
and vector scope
Differential phase Pait 1 15 %
Period required for peak t Catpin11=10 uF; 1 6 50 s

white detector to reach
steady state for full
madulation depth with
1 white pulse per half
frame with control in
steady state
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TDA 5660 P

Characteristics
V=1V, T,=25°C

Setting time for video signal
change from 0V, t0 1.4 V,;

Setling time for video
blanking signal from 100%
white level to 42% grey level
with subsequent rise in grey
level to 71% of video blanking
signal (due to decontrol
procass)

Sound oscillator frequency
range

Turn-on start-up drift

Sound oscillator frequency
operating voltage

FM mod. harmonic distortion
Audio preamplifier input
impedance {dyn.); FM operation
FM sound modulator, static
modulation characteristic

FM sound modulation
characteristic (dynamic)
Al sound modudation factor

AM sound modulation
harmecnic distortion

AM audio preamplifier input
impedance

AM sound modulator input
voltage

Test conditions Figure | min typ max
t Video blanking 1 120 500 us
signal content is
uniform white level
t 1 2.25 5 3
fsrosc Untoaded Q factor | 1 4 7 MHz
of resonant circuit
Qy = 25; resonance
frequency 5.66 MHz
Afs;osc | Capacitor TC value | 1 5 15 kHz
in sound oscillator
circuit is 0, driftis
based only on
component heating
T» =const,;
faiosc =5.5 MHz
Afgiosc | Ve =8.5-135V; 1 5 15 kHz
fs'tosc =55 MHz;
Ta =const; Q=25
THDey | Viems =150 mV 19;19a 0.6 1.5 %
Z, 1 200 kQ
Afgipsc | Vi =Vi-Vo=1£1V;| 1,14 +210 | 270 | £330 | kHz
fsiosc =5.5 MHz;
Qu=25
AfyfAV, 1a;10a | 0.3 0.38 0.46 kHz/
my
m Vap =03V 2;3; 30 40 50 %
4a,b
THD ap m = 86%:; 07 3 %
Var =0.64 V;
fap=1kHz
Zig 2 25 50 75 kQ
Viap m =90%; 2 0.5 0.67 0.84 A
fAF =1 kHz
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Pin description

Pin

Function

QWO N bW

—_

12

72

AF input for FM modulation

Internal reference voltage

Symmedtrical oscillator input

Symmetrical oscillator output

Oscillator ground

Symmetrical oscillator output

Symmetrical oscillator input

Supply voltage

Dynamic residual carrier adjustment

Video input with clamping

Connection for smocthing capacitor

for video control loop

Switch for positive and negative modulation

as well as residual carrier control

Symmetrical RF output

Remaining ground of component

Symmetrical RF output

Picture to sound carrier ratio {adjustment and AM sound input)
Sound ascillator symmetrical input for tank circuit
Sound gscillator symmetrical input for tank circuit



(A WA

o o] o o o o
18 17 16 15 11.T 13 12 1 10
FM Soun?ﬁOscilla:or Clamping
= Modulator Quiput Buffer Stage Circuit
—1—%
Sound Modulation Gain
+ AM Carrier — . - Index
Sound \Ratio Mixer 6
Input
Video
AM Sound Buifer
- Modulator Stage
— Oscillator Buffer Stage 1
Vatab
aound . Resid.
Input Oscillator ' Carrier
Amplifier FM T Adjustm.
$—
1 2 3 [ 5 6 7 B 9J)
o o o o o] o o] o

wesbep y20|g

d 0995 val



TDA 5660 P

Test and measurement circuit 1

for FM sound carrier and negative video moduiation

Anzac 1834

Vy

Measurement
Recaiver

500
6dB
5.5 MHz
Sound Osciltator Tank
Circuit
RT 68k02
1

33pF
]

il 1nF'I 1
18 17 1:I— 15

T

v

750 Videa

T

'I‘1nF WpE 0.5pF
I

—y

TDA 5660 P

3 9
1 8 F 1.8 F 19nF 1nF
P 1 BpF b n o
220k = 27 F = 2.2pF
220pF [100F  [2.2pF L P 540
Reference 7.6V l[ Vg =9.5-135V
v pFT - o — Dynamic Residual
=29 pF L s 0F BKS| | carrier Adjustment
FMAF Input TP ek (If Required)
BB%JaIFS B
LTS 47KQ atPin 2
10nF
+ Vd
Channel 30...40
Vo 10...28
Figure 1
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Test and measurement circuit

500 v,
o Anzac 183-4 | o [Measurement
I i Receiver
5.5 MHz
Sound Oscillator Tank

Circuit

1,5pF Video

HHL

T

I0F ==10pF

T

To

for FM sound carrier and negative video modulation

150

I

05pF

(17 E 13
] TOA 5660 P
1 2 3 4 Is 3 7 ) 9
1.8pF 1.8pF 10nF 1nF
22k I AL | H
It 1l |
==2,2pf ==2.2pF
05uF 2.1pF
F 10nf "p
I. I I Vs =9.5135V 75k0
Ly
FM AF Input —
Reference 7.5 V . "
L . Dynamic Residual
=T e BBhS‘JOF 8 == 22pF 33k | carrier Adjustment
=] (i Required)
47 kQ 10nF 47k
‘ Vi atPin 2
Channel 30,..40
VDN 10...28
Figure 1a
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Test and measurement circuit1

for FM sound carrier and negative video modulation

I—ISO:Q—O— Anzac 183~k _L;L_ Measurement]
I I Receiver
e s
5.5 MHz
Sound Oscillator Tank 6dB 6dB
Circuit
==1nF ==1nF
+ Vs
50 Q 50 &
Video
Io| T I.I.L1
1nF inF 10uF 0,5pF
_R 5w i3 12 11 —[;}
u TDA 5660 P
! 2 3 T 3 7 g 5
22k i8pF sor | Ve 0nF | 1nF
L -ee I )
IS I I —H +H
= i
0,5pF == 2.2pF 2,7pF ==2.2pF
1enF Il o
- Vs =95135V “f]25kQ
1
FM AF Input Reference 7.5V -
= 22pF BB 5058 ==72pF 13kQ
|
=]
?1&7 kQ . 47 kR
| +Vy .
Channel 30...40 atPin 2
Vo 10...28
Figure 1b
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Test and measurement circuit 2

5.5 MHz
Sound Cscillator Tank
Circuit

._-_

RT68KS
— 11—

33pF

FM AF Input

~ =+
n_ W

Circuitry Identical
to Measurement
Circuit 1

0SpF

15

T

13

for FM sound carrier and negative video modulation

vl

7550 Video

10pFI j—'O)SpF
CE

w

TDA 5660 P

10nFT

2.2pF ==

Reference 7.5 V

2pF==

47 kﬂﬁ

Figure 2

H—

Channel 30...40

A 5 ? 8 9
1,8pF J—1 8 oF 1.8pF 10nF E
[} I8P I
] I 1T —”——|
2,1pF ==2,2pF
I
] Vg=8.5-135V LY
—_— Dynamic Residual
i —22pF 33k | Carrler Adjustment
{If Required)
BB5O5B ;
atPin 2
10nF A 1Y)
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AM sound modulation measurement

Broadband Amplifier 30 dB; a.g
OM 361 Fa. Philips

O

RF Input  |Modutation
Measurement Device]

?Vq AF Input |e.g. FAM by R&S

Filter: 30 Hz-20 kHz

PingQ L Detector;
Vom—3.4 \?— Test Circuit 2 (P+P)/2 Type of
Modulation: AM
AM AF Input
Varrms
Measurement of AF
Input Level
Sound Generator
fap=1 kHz

Figure 3
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AM sound carrier modulation index versus
AF input voltage at pin 16

Yo

100 /
Mam
50 /
[y
0 05 5V
Var ims
Figure 42
AM sound carrier modulation index versus
dc voltage offset at pin 16
Varmms =0.8V; AVign (V) =V — Vig
%
100
'i"'m /
50 //
]
-4 -0,5 05V
Figure 4b —d Vigsz
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Measurement circuits

1uF
— Wip
| —
" T
1MQ
10nF

3 ]
10 pAor0.3pA

Figure 5

Frequency
12 623,25MHz

13 300MHz
14 100 MHz

f

e — — ]
Refer to Characteristics Specifications

_]I Adjusted to Calibration
I
|
|
!
I
|

[ —

TDA 5660 P Remaining External Circuitry as Fig, 1

3 |£. 5 ]ﬁ 7
==1nF l ==1aF
500 S04
——— S
e e [fede
C D
| H 183-4
A B
éHF =—10 dBm
)
Measurement S0
Transmitter
Figure 6
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Frequency spectrum above the video carrier, measured at clamp V,, with a spectrum analyzer

Yar -
3 T
12,508
a s 54 dB
W 1748 +
BT 0 107MHz  FThA4IMHz  TT55MHz  2*FT8BMHz 2*TT1MHz 3*TT165MHz
Figure 7

BT =Videa Carrier
FT = Frequency Carrier
TT = Sound Carrier
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Description of the measurement configuration to measure the noise voltage, video in sound

Audio Input
with 50 s Deemphasis

Madulation
————0———Measurement Device
Audic Qutput |e.g. FAM by R&S

Ch3g Measurement
Democdulator

e.g. AFM2 by R&S Filter: 30 Hz-20 kHz
Detector: RMS V2

Broaadband Amplifier
20 dB e.g. OM 361
Fa. Philips

Ve O

Test Beard According
Voo—] o Test Gircuit 12 —a Adjustment Voltage, Oscillator Adjusted to Chag

at Pin 1

FM sound inpu|

270 Vs 1

Video input Video Generator
1 Voo FuBK or Other Test| & g vG 1000 Fa.

Pictures | Grundig

3G

Sound Generator at Modulation Frequency fur = 400 Hz

Figure 8

Calibration: A signal of Vi .. = 270 mV and f = 0.4 kHz, corresponding to a nominal
deviation of 30 kHz, is connected o the sound input, and the demodulated
AF reference level at the audio measurement device is defined as 0 dB.
No video signal is pending.

Measurement. 1) The AF signal is switched off and the FuBK video signal is connected to
the video input with W5e0,, =1 V. The audio level in relation to the reference
calibration level is measured as ratio a,,, = 20 109 (Vzsd/ (Viaminal):

2) AF and video signal are switched off. The noise ratio in relation to the
AF reference calibration leve! is measured as signal-to-noise ratio agy,.
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Description of the measurement configuration to measure the oscillator interference FM

Broadband Amplifier 30 dB: e.g.
OM 381 from Philips

RF Input

V., )—l
Vo=10V;Ch30o 9
Vp =27 V;Ch 40

Moduiation _
Measurement Audio Qutput
Device Channel 1

e.g. FAM from R&S

Modulator Test Object
according
to Measurement Circuit 1

Vo

+ Vg Supply

Filter: 300 Hz-20 kHz
Detector; (P+P)/2
FM Setting

Video Connection #}—'

Oscillograph for
Visual Control

Channel 2

]

Ex.
Triggering

Sound Generator
fw[) =10 kHz-
Sine Signat

Figure 9

Vg pp

=1V
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Description of the measurement configuration to measure the total harmonic distortion
during FM aperation of the sound carrier

Broadband Amplifier 30 dB; e.g.
OM 361 from Philips

Modulation Audio

Ve

Measurement Device
RF | eg. FAM from R&S

Filter: 30 Hz-20 kiz
Detector: (P+P)/2 or PEAK CCIR

Vg —l—

Pin 9 Is Set at max. 6.5

Test circuit1
or 2 for AM

with 50 ps Preemphasis

MHz Signal at Output
by Connecting Vo =—3.8V

Sound Input
Varrms =1V

Qutput

e.qg.

Harmonic
Distortion

vy =0V Connected; Cscillation Is Ended

Analyser Input

Figure 10

724

BKFE 10 from R&K]
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TDA 5660 P

Description of the measurement configuration to measure the total harmonic distortion
during FM operation of the sound carrier

Broadband Amplifier 30 dB; e.q.
OM 361 from Philips

Modulation
Measurement Device | Audio
RF e.g. FAM irom R4S

FM Range Measurem.

vep—
Filter: 30 Hz-20 kHz
Detector; {P+P)/2
Pin & Is Set at max.
Sii}mﬁf'gm' Vg—te= Test Circuit 12
by Cennecting Vg =—3.9 V

Sound Input FMT Vp =0 V Connected, Oscillation Is Ended

VAF rms = var.

Output

AF Generator with
THD <0.05%
e.g. CR-116

Figure 10a
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Description of the measurement configuration to measure the sound and/or noise in video
during FM and/or AM sound carrier modulation

Modulation
Measurement
Deavice

e.9. FAM from R&S

Broadband Amplifier
30 dB e.g. OM 361
fram Philips
Sound Generator
Var =1 V-—r0——f Test Circuit 1
e 1kHz  AM Sound
Input
FM Sound Input Video Input
Sound Video Signal
Generator _
Var (ms) =1V Yoo =1 ¥
fAF =1kHz fV\D =100 kHz

Figure 1

Sine Signal

Calibration:  AF signals are switched off; video signal is pending at the videa input; device

to

measure modulation set at AM is adjusted to video carrier; filter:

300 Hz...200 kMz; detector (P+P)/2; resulting modulation index is defined
as m,=0dB.

Measurement: 1)

2)

3

-

726

Measurement of interference product ratic sound in video during FM
modulation of the sound carrier: AF signal is connected to FM sound
input; video signal is switched off; device to measure modulation is set
to AM; filter; 300 Hz...3 kHz; detector: (P+F)/2; a ratio of a5, = 20 log
my,s/mV) is derived from the resulting modulation index my,s.
Measurement of interference product ratio sound in video during AM
modulation of sound carrier: AF signal is connected to AM sound input;
otherwise identical with measurement 1.

Measurement of signal-to-noise ratio in video without AM/FM modulation
of sound carrier; AF signals are switched off; video signal is switched off;
control voltage at pin 11 is clamped to value present during connected
video signal; modulation device is set to AM; filter: 300 Hz ... 3 kHz; detector:
RMS v 2; readout in dB to reference level of calibration is ag.
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Description of the measurement configuration to measure the residual carrier suppression

Video 0% 1 .
Measurement . Remaining
Demodulator Oscilloscope T Amplitude Vg
e.9. AMF 2
from B&S W *
v
~=—100%
_ ay = 20log Vie/ Vy (dB)
Test Circuit 1 |« A Vaoltage of Vi, =0.4 V Is Connected to

Pin 12 for Setling Overmodulation

Superimposed 4.43 MHz Burst Signal
Video Signal Generator|
Vi pp =1V

e.q. Tektronix 148

Adjust Cp in Circuit 1 and Dynamic Rasidual Carrier Suppression to Suppression Maximum.

Figure 12
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Description of the measurement configuration to measure the video amplitude response

Measurement
Demodulator .
e.q. AMF 2 QOscilloscope
from R&S

Demodulated Video Signal

Test Circuit 3 ay = 20109 Viin/ Vinax (dB)

Vinax White Vmin

Videc Input

Video Signal Generator
Vin op =1 v
e.g. PM5570 from Philips

Line Sync Signal

Trigger knput

Sine Generator

15 kHz-5 MHz Can

Be Wobhbled

e.g. TM503 from Tekironix
Triggered by Line

Sync Signal

Figure 13
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Static modulation characteristic of the FM sound modulator

kHz
Af, EOOT TDA 5660 P
Q=25
e Y YN
200+
33pF
i 100+
i
I } y } t i
6,8Kk0Q -3 -7 -1 i 2 3
[ +-100 =V = ViV
+-200
Qy =25ARr=68K
fTOSC =55 MHz at AVUZ =0V -+-300
'} =Vollage at Pin 1
V,  =Voltage at Pin 2 Vi=75V
Figure 14

Description of the measurement configuration to measure the 1.07 MHz moires

Spectrum Analyser 5B 12,548
{e.g, 8566 A from HP) 17dB

T FT

Test Circuit1

FT T

BT i
e, 07 MH z—=1

Video Input

Sound Generator
(Sine Signal)

f=4,43 MHz
Wyip pp =250 mV: Frequency carrier level lies below the activation point of the video amplitude control and
has been set to provide a ratio of 17 dB with respect to the video carrier.
Figure 15
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Modulation index during negative video modulation and/or the voitage at pin 12 versus
current at pin 12

100 e 1

my, \ / Vizm
B X
\\
\
4\ L og
\ /
7 A

e Vizm
“""-.
[,
] e - 06
50 05
Q 50 100 150 pA

Figure 16a

Modulation depth is calculated as mp = (2 x m}/(1 + m} from the modulation index.
Prerequisite is a sine-shaped modulation.

m, =modulation index for negative modulation
me =modulation index for positive modulation

if a resistor is connected fo ground at pin 12 to adjust modulation depth, the resistor is
calculated as Ryop = (Viam)/ L2).
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Modulation index during positive video modulation and/or the voltage at pin 12 versus
current at pin 12

mYy
100 P =100
|~
i /// Vizim
T 4
< --50
4
e
s
i 7
\/ / l
75 PN l 0
i s
L
A |
’d
P - 50
- PN
Vi
v 12/M
vd \
e l
50 100
450 500 550 600 pA
-l
Figure 16

Modulation depth is caiculated as m; = (2 x m)/{1 + m) from the modulation index.
Prerequisite is a sine-shaped modulation.

my =modulation index for negative modulation
m, =modulation index for positive modulation

If a resistor is connected to ground at pin 12 to adjust modulation depth, the resistor is
calculated as R,y = (Vion)/ L)
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Picture to scund carrier ratio versus dc voitage offset at pin 16
unioaded Q factor of resonant circuit Q, =25, Ry =6.8 k; f=5.5 MHz.
The picture to sound carrier ratio of a,,; = 13 dB was set via the loaded Q factor Q,_ without

external voltage at pin 16.

4B
20

apss

10

/

=15 -1 -05 o s v

Figure 17

To adjust the picture to sound carrier ratio, a component was used with a resistance of

typ. 11.5 kQ at pins 17, 18.
The loaded Q factor of the resonant circuit was derived from the internal resistance R,;,,
connected in parallel with the external resistor R,.
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Measurement of the sound oscillator FM deviation without preemphasis and deemphasis;
f.= = 1 kHz; modulation deviation, sensitivity (Af.c)/(4Vee) = 0.38 kHz/mV; Vi, = var;
detector (P+P)/2; AF filter 30 Hz to 20 kHz, measurement in accordance with CCIR 468-2

DIN 45405; test circuit1a.

kHz

1

_‘
w
SR

a
5 !
|

FM Deviation

N

10 5 10? 5 10’ 5

Voltage at Pint ——— Vs

Figure 18

10° my
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Measurement of the sound oscillator FM deviation without preemphasis and deemphasis;
f.- = 1 kHz; modulation deviation, sensitivity {(Af..)/(AV,) = 0.38 kHz/mV; V,, = var;
detector (P+P)/2; AF filter 30 Hz to 20 kHz, measurement in accordance with CCIR 468-2
DIN 45405; test circuit1a

Yo

10
5
THD | I
! ’ il
10' | | / , ,
1 I
1 I -
T T |-
5 | : v |
/1/
T 4
= 17, TT
5 e ]
]
10" ]
10’ 5 10° 5 10° 5 10*mv
Voltage atPin 11— Vins
Figure 18a
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Sound oscillator harmonic distortion without preemphasis and deemphasis;

AF signal routed in at pin 1; AF amplitude = 150 mV, . AF filter 30 Hz to 20 kHz;
detector (P4+P)/2; measurement in accordance with CCIR 468-2 DIN 45405; test circuit 1a

10

10

Figure18b

w1 T

0°Hz
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Sound oscillator frequency without preemphasis and deemphasis;
AF signal routed in at pin 1; AF amplitude = 150 mV,,,; AF filter 30 Hz to 20 kHz;
detector (P+P)/2; measurement in accordance with CCIR 468-2 DIN 45405; test circuit 12

kHz

10
£ 5
c
o
kI
2 10
[m]
£

5

100 1 £

10 5 10° 5  10° 5 10 5 10°Hz
——= Fsound

Figure 18¢
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Sound oscillator frequency with pre-/deemphasis;
AF filter 30 Hz to 20 kHz; measurement in accordance with CCIR 468-2 DIN 45405;
test circuit 1; Vi =1V,

kHz
10
5
THD f
X ‘ 1[)1 ’j‘)et'etftt‘:r‘ (‘P‘-+:—P).’2 -
1 Ny - T LY
c e T
o 3 —
a5 Detector CCIR
g
F
a
=
[
1w’
3 To{aéharmonic
istorti AT M
A E— —_L_I-—o—l-on-—-- \\
\-w-t
10"
10’ 5 10 540 5 W 5 10°Hz
—— ’suund
Figure 18d
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Description of the measurement configuration to measure the video signal control
characteristics and the dynamic signal suppression in video frequencies

Vg=12V
ImnF
k& ki)
. 100kA WF AR _
T i Millivoltmeter [=[os¢illoaraph
Digital 100F I
Voltmeter I
- T oopr OVTHF
F |—o——— AF Generator
el s s Tw la e Ju e I
[ ] TDA 5660 P
1 H [3 Ilo _JE !6 |'n‘ 8 9
=||= 10nF 10nF
J o——o0 —3.9VinFig. 22
- +Vg=12V
33k 25 kG
1
Adjustrment for Dynamic Signal
Suppressicn in Video Frequencies
Figure 18
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Characteristic of the video signal control circuit

mv v
90 ’l,--"""__ 3 28} Vigrms =f (Marms: fmoa = 100 kHz
el b) Vi =f (Vo rmals Ve=39V
A Vi
Y43 rms "‘ Vi
80 2
i
[ e
V‘ISrms
i 1
i
&0 | 0

0 100 200 300 400 500 600mV

. VIU ms

A
700 mVy, 14 Vop
Figure 20

Static and dynamic mixer test with respect to balance characteristics
based on a typical component

mv mV
" i ~200 Vians =F{Vg)
e Vizems =F (Vo)
Vi3 ms \\\ // Vians f=10kHz
AVi2 rms]
10 \\‘\ % «108
RN
AN /
\'I\ AN y
NN/ 0
N
™,
\ 3\ f/
0 | \ \\ % -100
~N
V1‘3,~15‘ —
!
- 17T
g 05 W

Figure 21
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Measurement of the static output impedance

otV

=Vl Vi)

Figure 22
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Qutput circuit $ parameter

S Parameter

Typ. output capacity is approx. 1 pF

270°

1

o

~0
[~

Figure 23

Y

{°

Sz or ;5

Z,= 158
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Oscillator section § parameter

Pin3or? 9—<_A
Pindorg

3n
SH:'> /—/—1\_;:\ <:522

Pin§ ¢———————0Pin5

T TIT I

By

3
tnF

.G

270°

22650 MHz ~—
.

(&

Figure 24
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TDA 5660 P

Application circuit 1

I i Signal Output
=== 10nF ==1nF

+Vs o0—f

Y | 2

Lg...Lg Balun Transformer with

Ferrite Core
27pF 0,B..8pF
5.5 MHz " I ﬂp
Sound Oscillater Circuit ﬂ
A I,,_2 lL3

3009 750

4 I ) Video
1.5pF 15pF I I

—H HH 1nF ==10 054F

5 [ 13 -Ez

1 TDA 5660 P
1 2 3 [ 5 6 7 8
27k 2,7pF J— 2,7pF 10nF
R GE B BN AES ¥
220 k9| =220 10nF ==22pF 39pF ==22pF
) 1l
Reference 7.5V H
==05pF L V5=95-135V 25kQ
T -
==22pF =—22pF Dynamic Residual
FM AF Input ~ T 3Bk | carrier Adjustment
1 )
A {If Required)
BB 505B
LThQ 47kS
10nF atPinz
+Vy
Channel 30...40
Vo 10...28
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Application circuit 2

Signal Output

l Ls...Lg Balun Transformer with
10nF 1nF

Ferrite Core

Ly 750 Video

I—1
i prﬂ- ‘ H0,5pF

5.5 MHz +Vg
Sound Oscillatar Circuit

% 15[ W m

] TDA 5660 P
1 2 3 L 6 7 8
22kQ SJ_ g
-
L
220kQ — 1 10nF
20pF [0nF
—i Y
Reference 7.5 V £, Vg =95-135V
05pF
FM AF Input 27pF — LipF ==77pF
e o ==
|7l |
BB505B
LTk 0o LTKG)
Channel 3 +Vy
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Appilication circuit 3
Signal Quiput

5.5 MHz I. _‘L Lg...Lg Balun Transiormer with
Sound Oscillater Circuit 1GnF 1nF Ferrite Core

— - e

RT68KR
L 750

LML .
33pF C el Video
.. T rer

LI 10pF 0,5pF
18 17 s 13 e —171 Tio
] TDA 5660 P
1 2 7 [} |9
22hR2 Quartz Lyt ] 10nF
220 pF L2 ’_—I
220k == WaF 1;.1F
I 18 PF a
Rgi:;;;nce 75V 1 Vs =0.5-13.5V
T Symmetrical Oscillator Layout IF Fiiter Neasid
FM AF Input Harmonic Crystal 1) 2Turns
Operated in Series Resonance 2) 12 Turns
TV IF 38.9 MHz
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Application circuit 4

5.5 MHz I _Tz—l Signal Qutput
Sound Osciltator Circuit 1onF 1nF
— +vg Lg...Ly Balun Transfarmer
RT 6.8k with Ferrite Core
.
750
BEIIBF ts I Videi:]—‘
il 1GF ==0,5pF
18 7 e I S ™
] TOA 5660 P
1 2 3 [A J_S |6 !7 8 9
22k0 1200F 100F
220 pF J ' =i 25K
k= P epnr 25 =ke3zpr |
Quartz Vg = 8.5V13.5V 33kQ
=T 0.5pF o Pin 2
o Residual Carrier Adjustment
FM AF Input f Required

746



TDA 5660 P

Application circuit 5
55 MHz . >—| Signal Output
Sound Oscillator Circuit I 10nE _T_ 1RE
— I Vg Lg...Lq Balun
RT 68k Transformer

with Ferrite Core

33pF. Ls Lojfts Vldeo-tm—l
I
I 10 pF 0 SyF

18 7 |6 A 13 |
] TDA 5660 P
7 2 E G g T8 3
22k ‘ : = Quarz 10nF

27pf ’—"_| 25k
_ AZDpF B
220kGi== 10nF -+ 4
Alternative 2: Vg =9.5V-13.5V 33 k2
Series Crystal Oscillator with IMPF/FJF

Harmonic Crystal

=05 pF
l P Good Oscillating Characteristics geggfm Carter Adiusimant
TV IF 38.9 MHz
FM AF Input ) If Reqmred
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s

»—| Ssignal Output >
Lo 100 Liar 3
¥y Set at Pin 2 g
Modulation Depth appr. 7.5V g‘
Lg...Lg Balun Transformer 3
with Ferrite Care Lg 33k0 a
a
c
1nF oK ;
Dual Audio Stereo Signal 1.4 2,75V
5.5 +5.75 MHz I_— Rair 2259
| .
SO0 I W Viig s S0V - /é\gdeo
i i
" F Sen ==1nF I[:H
. r
0,5pF
18 17 16 —RJ
]
1 2 3 4 _E 6 7 8 9
. 27pF sapf | 27¥F 00F | 1nF
Il | Ii 4 !
I I I —H
720 pF T 22eF 3.9pF - 22pf
2%k == ==10nF o | o
i Vg =0.5V-13.5V NL]25kil
1
ot - -
Re 75V L 1 ynamic
elerence ==1iipF BB&?S B ==22pF 33 k0] IResidual Carrier Adjustment
==05pF ]71[r If Required
LTkQ 10nF LTkQ
) I Vy
FM AF input Channel 30...40 at Pin 2

Vo 10...28
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Modulator for TV, Video and Sound Signals TDA 5660 X

S0 20

The maonolithically integrated circuit TDA 5660 X is especiaily suitable as modulator for
the 48 to 860 MHz frequency range and is applied e.g. in video recorders, cable converters,
TV converter installations, demodulators, video generators, video security systems, amateur
TV applications, as well as personal computers.

Synchronizing level-clamping circuit

Peak white value gain control

Continuous adjustment of modulation index for positive and negative modulation
Dynamic residual carrier setting

FM sound modulator

Picture carrier to sound carrier adjusiment
Symmetrical mixer output

Symmetrical oscillator with own RF ground
Low radiation

Superior frequency stability of main oscillator
Superior frequency stability of sound oscillator
Internal reference voltage

2960000 GOIRES

Circuit description

Via pin 2, the sound signal is capacitively coupled to the AF input for the FM modulation
of the oscillator. An external circuitry sets the preemphasis. This signal is forwarded to a
mixer. At the oulput of the mixer the FM modulated sound signal is added to the video
signal and mixed with the oscillater signal in the RF mixer. A parallel resonant circuit is
connected to the sound carrier oscillator at pin 18, 19. The unloaded Q of the resonant
circuit must be Q = 25 and the parallel resistor A; = 6.8 k() to esnure a picture to sound
carrier ratio of 12.5 dB. At the same time, the capacitative and/or inductive reactance for
the resonance frequency should have a value of X, = X, = 800 Q.

The video signal with the negative synchronous level is capacitively connected to pin 10,
The interna! clamping circuit is referenced to the synchronizing level. Shouid the video
signal change by 6 dB, this change will be compensated by the resonant circuit which is
set to the peak white value. At pin 12, the current pulses of the peak white detector are
filtered through the capacitor which also determines the control time constant. When pin 13
is connected to ground, the RF carrier switches from negative to positive video modulation.
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TDA 5660 X

With the variable resistor of R =c_..0 Q at pin 13 the modulation depth, beginning with
R = = and a negative modulation of my,, = 80%, can be increased to my,, = 100% and
continued with a positive modulation of my,, = 100% -down to my,, = 88% with R =0 Q.
The internal reference voltage has to be capacitively biocked at pin 2.

The amplifier of the RF oscillator is available at pins 4-8. The oscillator operates as a
symmetrical ECO circuit. The capacitive reactance for the resonance frequency should
be X; = 70 Q between pins 4,5 and 7,8 and X, = 26 {) between pins 5, 7. In order to
set the required residual carrier suppression, pini 10 is used to compensate for any dynamic
asymmetry of the RF mixer during high frequencies of > 300 MHz. The oscilkator chip ground,
pin 6, should be connected to ground at the oscillator resonant circuit shieiding. Via pin 4
and 8 an external oscillator signal can be injected inductively or capacitively. The
peripheral layout of the pc board should be provided with a minimum shielding attenuation
of approx. 80 dB between the oscillator pins 4-8 and the modutator outputs 14-186.

For optimum residual carrier suppression, the symmetric mixer outputs at pins 14-16 should
be connected to a matched balanced-to-unbalanced broadband transformer with excellent
phase precision at 0 and 180 degrees, e.g. a Guanella 'transforme‘r.'The transmission loss
should be less than 3 dB. In addition, an LC low pass filter combination is required at the
output. The cut-off frequency of the low pass filter combination must exceed the maximum
operating frequency.

If the application circuit according to figure 1, 2 is used, & multiplication .factor V/RF
(application) = V/RF (data sheet) 3.9 must be used to convert a 300 Q symmetrical
impedance to an asymmetrical impedance of 75 Q2 for the stated RF output voltage V, of
the type specification in order to ensure a transmissmn attenuauon of 0 dB for the balanced—
to- unbalanced mixer.
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TDA 5660 X

Maximum ratings

Supply voltage
Current from pin 2

Voltage at pin 1
Voltage at pin 9
Vollage at pin 10

Capacitance at pin 2
Capacitance at pin 11
Voltage at pin 12
Voltage at pin 13
Voltage at pin 15
Voltage at pin 16

Only the external circuitry shown
in application circuits

1 and 2 may be connected
toping 3,4,6,7,17 and 18
Junction temperature

Storage temperature

Thermat resistance {system-air)

QOperating range

Supply voltage

Video input frequency
Sound input frequency
Qutput frequency

Ambient temperature
Scund oscillator
Voltage at pin 13, 15

min max Remarks

Vg —0.3 14.5 A

-1 0 2 mA Vo=7to8V
Vs=95t0135V

V| Vg 2 Vg +2 vV VS =85t 135V

Vg —4 1 v

Viopn 1.5 v only via C
{max. 1 uF)

Cy 0 100 nfF

Chy 0 15 pF

Viz —0.3 1.4 \

Vi3 v, Vg v

Vis Vs Vg vV

Vig Vo—15 | Vp+15 | V Vg=95% 135V

5 150 °C

Tetg —40 125 °C

Rihsa 80 KiW

Vs 9.5 13.5 v

fVIDEO 0 5 MHz

fAF 0 20 kHz

fq 48 860 MHz depending on the
oscillator circuitry
at pinsg 3-7

Ta [¢] 70 °C

fosc 4 7 MHz

Via.1s Ve Vs v
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TDA 5660 X

Characteristics

= . _— 0
Vo= MViT,=25°C Test conditions Figure | min typ max
Current consumption Iy L=0mA 1;2 22 30 40 mA
Reference voltage v, 0<l<1mA 1,2 7 7.5 8 v
Oscillator frequency range foge External circuitry 45 860 MHZz
adjusted to
frequency
Turn-on start-up drift Afgse TC value of
capacitor in osc.
circuit is 0; drift is
referenced only to
self-heating of the
component
t=0.5-10s;
T. =tonst,
Ch30 1.2 0 —50 —500 | kHz
Ch4Q 1,2 0 —200 | —500 | kHz
Frequency drift as —Afgse | Ve =9.5-13.5V 1,2 0
function of Vg Ta =const. .
Ch 40 —150 150 kHz
Video input current -l Cio=1pF 5 0 16 pA
atpin 10
Video input voltage Vigpp at coupling capac. | 21;22 | 0.7 1.4 v
at pin 10 C<1uF
fieaks 0.3 pA
Modulation depth Mo neg. mod. 1,16 75 80 85 %
VVIDEDpp =1V, fngo.. Mop pos. mod. 2;16 83 88 93 %
200 kHz sine signal
Cutput impedance Zya; Zy5 | static 24 10 kQ
RF output voitage Varms Ch 40 1b 2.5 3.5 55 my
Modulation signal in '
neg. modulation
pin 12 open
Output capacitance Ci3=C4 25 0.5 1 20 pF
S parameter at pins 26
3,4and 8, 7
RF output phase 3,15 140 180 220  degrees
RF output voltage 4v;, f=543.25-623.25
change; adjustment Af =80 MHz
range Ch 30-Ch 40 1 0 1.5 dB
AF output voltage change AV, f=100-300 MHz <] 0 1.5 dB
RF output voltage change 4V, f=48-100 MHz 6 0 15 dB
Oscillator interference FM
caused by AM modutation and
coupling of the modulator
output with the oscillator
resonant circuit;
VWioeapp =1 V;
fuipeg = 10 kHz; sine signal
Ch 30 1;9 0 5 15 kHz
Ch 40 1:9 0 7 21 kHz
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TDA 5660 X

Characteristics
Vo=1V;T,=25°C

intermodulation ratio
Harmonic wave ratio

Harmonic wave rafio
Harmonic wave ratio

Sound carrier ratio
Color picture te sound
carrier ratio

All remaining harmonic
waves

Amplitude response of
the video signal

Residual carrier
suppression

Static mixer balance
characteristic

Dynamic mixer balance
characteristics

Stability of set
medulation depth

Stability of set
modulation depth
Stability of set
modulation depth
Stability of set
modulation depth

Test conditions

Figure

min

typ

max

amr
dp

ay
ay

Aprs
ap

ag
AV‘ISHG

HS ms

Amg

dmy
dmp

Amp

fo +1.07 MHz
fr +8.8 MHz without video

signal 19, 20, 21 unmodulated
video and sound carrier,
measured with the spectrum
analyzer as difference between
video carrier signal level and
sideband signal level without
video and sound modulation.

s +21g

fo+3fg

V,, with spectrum analyzer;
loaded Q factor Q| of the sound
oscillater resonant circuit
adjusted by Rg to provide the
required picture to scund carrier
ratio of 12.5 dB; Rg = 6.8 kQ;
Qy =25 of the sound oscillator
circuit,

fp +4.4 MHz (dependent on
video signal)

Multipie of fundamental wave
of picture carrier, without video
signal, measured with spectrum
analyzer;

fprs = 523.25-623.25 MHz
Wapeope =1 V with additional
modulation f =15 kHz-5 MHz
sine signai between black

and white

With adjustment at pin 9

Ch 30...Ch 40

Vy adjusted to AVig,45
minimum

Vs, adjusted t0 Vizims
minimum

Video input valtage changes
with sine signals

f=0.2 MHz; AWipeopp =1V
+3dB;Ch 20...Ch 40;

Vg =12V, Ty =const.

f=48...100 MHz
f=100...300 MHz

T, —0-80°C; Vs =12V

1;7;15
1,7;15

1,717

54
35

35
42

3z

-100

75

48
48

125
17

-

+100

10

125

dB
dB

dB
dB

dB

my

my

%

K
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TDA 5660 X

Characteristics
Vo=11V;T,=25°C

Test canditions Figure | min typ max
Stabifity of set Amy Vs=95-13;5V; 1 1 +25 %
modulation depth Ta =Const
Interference product agp Ch 30...Ch 40 1;1 48 60 dB
ratio sound in video;
sound carrier FM mod.
Signal-to-noise ratioin ayp Ch 30...Ch 40 11 48 74 dB
video; sound carrier
unmodulated
Unweighted FM noise level EIS Ch39 1a;8 | 48 54 dB
ratio video in sound;
FuBK test picture as
video signal
Unweighted FM noise level T Ch 39; test picture VU 28 48 56 dB
ratio videc in scund G-Y; UV
Ch 39; color bar 2,8 46 52 dB
Ch 39; uniform red level 2;8 48 58 dB
Ch 39; uniform white level | 2;8 45 51 dB
Ch 39; test pattern 2;8 48 55 dB
Ch 39; white bar 2:8 46 52 dB
Ch 39; bar 2;8 45 50.8 dB
Ch 39; 207/2T 2,8 43 49 dB
Ch 39; 30% white level 2,8 48 58 dB
Gh 39; 250 kHz 2.8 46 52 d8
Ch 39; multiburst 2.8 46 53 dB
Ch 39; ramp 2:8 44 50 dB
Signal-to-noise ratic of agn 1a;8 |48 54 dB
sound oscillator
Differential gain Ggit measured with measure- | 1 10 %
ment demodulator,
video test signals
and vector scope
Differential phase Par 1 15 %
Period required for peak t Catpin11=10uF; 1 6 50 us

white detector to reach
steady state for full
modulation depth with
1 white pulse per half
frame with control in
steady state
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TDA 5660 X

Characteristics
Vo=1V;T,=25°C

Setting time for video signal
change from 0 ¥, to 1.4 V),

Setting time for video
blanking signal from 100%
white fevel to 42% grey level
with subsequent rise in grey
level ta 71% of video blanking
signai {due to decontrol
process)

Sound oscillator frequency
range :

Turn-on start-up drift

Sound oscillator frequency
operaiing voitage

FM mod. harmonic distortion
Audio preamplifier input

impedance (dyn.); M operation

FM sound modulator, static
modulation characteristic

FM sound modulation
charactaristic (dynamic)

Test conditions

Figure

min

typ

max

Tsiosc

Afsiosc

Afg0s¢

THD e
Z

Afsi0sc

Af/AV)

Video blanking
signal content is
uniform white level

Unloaded Q factor
of resgnant circuit
Qy, = 25; rescnance
frequency 5.66 MHz

Capacitor TC value
in sound oscillator
circuit is 0, drift is
based only on
component heating
To =const.;

fs;osc = 5.5 MHz
Ve =95-135V;
fsrose =5.5 MHz;
T, =const; Q; =25
Vi vms = 150 mV

AVz = V-V =E 1V,
tsiosc =55 MHz;
QU =25

1

1

1

200

+210

0.3

120

225

06 -

1270

0.38

500

+330

0.46

Us

MHz

kHz

kiHz

kHz/

mv
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TDA 5660 X

Pin description

Pin Function

1 GND

2 AF input for FM modulation

3 Intenal reference voltage

4 Symmetrical oscillator input

5 Symmetrical oscillator output

6 Oscillator ground

7 Symmetrical oscillator output

8 Symmetrical osciliator input

9 Supply voltage
10 Dynamic residual carrier adjustment
11 Video input with clamping
12 Connection for smoothing capacitor for video control loop
13 Switch for positive and negative modulation

as well as for residual carrier control

14 Symmetrical RF output
15 GND
16 Symmetrical RF output
17 N.C.
18 Sound oscillator symmetrical input for tank circuit
19 Sound oscillator symmetrical input for tank circuit
20 N.C.
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TDA 5660 X

Measurement circuit
1nF
+Vg 0—r |-——o)—-| Signal Qutput
1Y 12V
SO0 OM 360
5.5 MHz = inF
Sound Qsciliator )
Circuit HH 109 l _
Ly .
=e=1nF =="nf
Video Input
JRT 58k 507 508 . P{)N P
1nF
39pF 10aF 4 - .
b 0 pF =p= 05 bF
N.E . JII N .c. I T u T u
20 19 18 [17 16 -I"I-S Aty 13 11
TDA 5660 X J
1 ] 5 6 7 B
22K -l— 10 nE
SpF 1
0,5 yF=p= 0 nF H
o i3
FM AF  Reference - vs—ss 138V
input 75V 25kQ
39 pF
Il
|
£y Ly 33kN
t——r———
== 27sf BRS0s8 =T=27pF
B—— 10 Pin 3
9&1 W0 21k [Jerke
Channel 2
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Video IF IC with VTR Connection TDA 5830-2
and Quasi-Parzallel Sound

DIP 22

Video IF section

Controlled AM broadband amplifier with synchronous demodulatar, video amplifier, VTR input
and output, and AGC voltage generation for the video IF amplifier and tuner.

Quasi-parallel sound section

Controlled AM broadband amplifier with quadrature demodulater, sound carrier output, and
internal AGC voltage generation.

The TDA 5830-2 is especially suitable for application with black and white or color television
receivers and/or VTR systems with PNP/MOS tuners for TV standards with negative video
moduiation and FM sound.

Circuit description

The video IF section is comprised of a 4-stage controllable AM amplifier, a limiter, and a
mixer for the synchronous demcdulation of video signals as well as an amplifier for the
positive video output signal.

The positive video signal is used for gated conirol. In addition, the IC includes a standard
VTR connection via an external transistor, The delayed tuner AGC is generated by a threshold
amplifier driven by the control voltage.

The guasi-parallel sound section also includes a 4-stage AM amplifier, a limiter, and a
mixer for the quadrature demodulation of the 1st sound IF with subsequent sound carrier
output for the 2nd sound IF. The control voltage is generated by a peak value rectifier
from the 1st sound IF signal.
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TDA 5830-2

Maximum ratings

Supply voltage

Max. dc voltage
Max. dc voltage
Max. d¢ current
Max. dc voltage
Max. dc voltage
Max. dc current
Max. dc current
Max. dc voltage
Max. de voliage
Max. de voltage
Max. dc voltage
Max. dc current

Junction temperature
Storage temperature range

Thermal resistance (system-air)

Operating range

Supply voltage
IF frequency

Ambient temperature

760

min max

v, 13 v
Va3 Vs Vi v
v, 0 v, v
Is —2 2 mA
Vo7 Vs Vi \
Va,o 0 % v
110 —1 3 mA,
—I — 3 mA
Via —10 v v
Viz 14 Y i v
Vis, 18 0 Vi v
Vig, 19,20 0 ¥ v

21 —1 2 mA
T; 50 °C
Tug —40 125 ¢
Rih 54 55 KW
Vs 105 126 v
e 15 75 MHz
Ta 0 70 °C




TDA 5830-2

Characteristics
—_— . —_— a

Vs =12V T, =25 ¢ Test conditions min typ max

Current cansumption I 95 mA

Stab. reference voltage Voo 6.7 7.0 v

Video IF

Cantret current for tuner L4 45 mA

Tuner AGC threshold Voo 0 4.0 v

Gating pulse voitage Viz pos. gating pulse 4.0 Vi A
Vig neg. gate pulse —10 —4,0 \

Input voltage at Gy Viisie Viipp=3V 30 80 v

AGC range AG 60 dB

IF control voltage Visse2 Groax 0 v
Vizsaz Gmin 4.0 v

Video output voltage Va11pe Ry == 3.0 v

Sync pulse level Viyr22 2.0 v

DG voltage

Vig =4V, Visng =0V Vii2 5.3 )

Qutput current Ion to ground via R ~5.0 mA
I toplus V=7V +2.0 mA

VTR output voltage (neg.) Vaio e VTR record. R =<= 20 A

Sync pulse level Viorez VTR record. R = Vi—1.6 v

DC voitage

VigSBV, Vizng =0V Vigraz VTR recording v, —3.8 \

DC voltage Vi; =8V Vigraz VTR playback ¥, —0.9 v

Output current I to ground via R —50 mA
I to plus Vip =V, +1.0 mA

Video amplifier Vyideo V=V/Vy; 3.0

(VTR playback) Vopp =1V

Quasi-parallel sound

Sound carrler output voltage Vo Viyc=1mY 10 my

Vigc =300 pV

Input voltage at Gpax Viiane Vor =V —3dB 50 100 pv

AGC range 4G Vo=V £3dB 60 dB

Signal-to-noise-ratia IEC 468

White/staircase signal Peak weighting 61 dB

Black picture 66 dB

Test conditions

Video carrier/sound carrier 10 dB

Modulation frequency 1 kHz

Frequency deviation 50 . kHz

IF input voltage 20 my
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TDA 5830-2

Characteristics
= . —_— C

Ve =12V T, =25°C Test condifions min typ max

Design-related characteristics

Input impedance Zitsie 1.8/2 kQ/pF
Zi1sng 1.8/2 kQ/pF

Qutput impedance Zoon 6.6/2 kQY/pF
Zoam 6.6/2 kQ/pF

QOutput resistance Ry 150 Q

Residual IF (fundamental wave) Vi 10 mYy

Video bandwidth (—3 dB) Blige 6.0 MHz

Intermodulation ratio ipg sound color 50 aB

with reference 1o fe¢ interference

Output resistance Rqan 200 Q

IF contral voltage Vooroa Ginax 0 \
Vagr2z Gmin 4 v

Alignment procedures

a) Video IF

At a video carrier input level of V|, e — 10 mV and a superimposed AGC voltage of
Vi, =3 V, the demodulator tank circuit is preliminary aligned so that the demodulated video
signal ¥, ,, reaches its maximum output level at the positive video cutput. Any suitable video
test signal can be used for modulation. Subsequently, the AGC voltage V;; is reduced until
the video signal equals approx. 3 V (peak-to-peak). By fine-aligning the damodulator tank
circuit, the maximum output level of the video signal is reached. The flat response char-
acteristic of the demodulater ensures a non-critical alignment procedure.

b) QPS

At an input signal of Vg.q ;ms = 10 mV, the demodulator tank circuit is preliminarily aligned
until a max. AM suppression of the demodulated video signal V,, is reached at the sound
carrier output. A video signal critical for the sound-interference ratio should be used for
modulation (white/staircase, FUBK). Subsequent fine-aligning is performed by measuring the
sound-interference ratic at the output of a FM demodulator and fine-aligning the demodulator
tank circuit for a max. interference ratio. If several sound carriers are used in a device, the
sound carrier with the lowest level shouid be used for alignment purposes.

762



TDA 5830-2

Pin description

Pin Function
1 Suppiy voltage
2 Demodulator tank circuit QPS
3 DPemodulator tank circuit QPS
4 Tuner AGC threshold
<] Reference voltage
6 Demodulator tank circuit video IF
7 Demodulater tank circuit video IF
8 White level setting
9 VTR input

10 VTR cutput

11 Video output

12 Gating pulse input

13 AGC time constant video IF

14 Delayed tuner AGC

15 Video IF input

16 Video IF input

17 GND

18 QPS IF input

19 QPS iF input

20 AGC time constant QPS

21 Sound carrier output

22 GND
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TDA 5830-2

Block diagram
o ViF ? Tuner
_ SOC —_— Agc I R/P ‘;iHur
1 == 1pF [—I 220nF }
22 21 20 19 18 -_l;? 16 15 14 13 12
1. - rJ
QrPs Video IF
- / TDA 5830-2
] —~—
H<FEA ||| N
]
| i
4 2 3 4 5 13 7 8 9 0 kg
'_Zili >—-|_ j pF 470nF
10k Tro _74‘\_ 750 759*
QPS /389MHz nf 38,9 MHz
<} Video J.)
+Vg WL VIR +Vs Videa
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TDA 5830-2

Measurement circuit

V,

_ asC
3:3

22nF =r 1pF m m 220nF
7 — . - OGaiing
Pulse

22nF

220F
0 —|1_9 8 |1 16 ‘|1_5 ib 13 12

[
L8]
L]
pi4
%]

| ] TDA 5830 -2

7 2 3 A 5 6 7 ] ] 1 1
22pF 22pF

]
100NF] o
" I

_\?‘d‘r_ 470 nF 50
©12.5 Turns 12.5 Turns _i- ‘

o
CulS 0.25 mm ~ CulL890.25mm v v Vo
Video Carrier  0Vher  Vher Video Carrier VIR VoVTR q video
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g9.

— I
v ST EISFE 5.5 MHz
6 IF
1
[—
NVALTRIA
SAW G 3203 ) {Jases 0u
. L z0nr T
— = 1 W7 14148
_L ==10pF
T Iw| | T | REY, 1
2 |21 o | s [ D s e |3 |r w 7 e |5 b o iz i [w0SDA
] TDA 5830-2 ] - TBA 130-2
o [0 2 30 [3 fs 7 I8 |3 Jw 1- 2 |3 & |5 [6
_,-_T. 22pF 22pF 200 .
[l } . 4]
wpfsm == 1] 500 _—"_ WI0nF== 150pF I iy T:""F
T I8 b [ s Be237_ 1508 100pF -
L F730 —
20 00nF F 210 NG
22| cvBslnput i\ CDASSMHz
ufy :
= A
50 4 L"r ) TonF__ 36
+ i)
E z 5 z 6y SBHpF 1T'F SCART-AF
s CVBS Output % g3 ir I LIOnE 35
5 BC 307 g 2,262 [1479nF
& H—H i
a cves & SCART-AF 1
R WfonF
3 13235010, |33 usr:uTza

unoJo uoneonddy

© "} STYROFLEX Capacitor

*) L=10Turns, 0,2 Cut, Q| = 25
e.g. with Vogt Coll Assembly 5171200000
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TDA 5830-2

Demodulator tank circuit QPS

12.5 Turns/0.2 CuL

yz 50

22pF fo = 38,9MHz; B=15MHz
Il 01
[l

2 oF | 2,7k

3,3kQ 3,3kQ

AN

L
—l\\ To Limiter

and Mixer
Form Control Amplifier
R R
TmA
Tuner AGC threshold and output
1
o ——

pomepg
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TDA 5830-2

Reference voltage

Demodulator tank circuit video IF

12.5 Turns/0.2 Cul
250
22pF fo =38,9MHz; B=1,5M

==

VHEF =87 VL 5%

y

/

Hz

Jong =2 mA

L

6(] 2 2, 1kQ
3,3kQ 3,3k

From Contrel Amplifier

R R

mé
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TDA 5830-2

Positive video output
|

3,3k 1008
1
V=6V 2mA

AGC time constant video IF
1
—0
Véw  typ.6v
From Video
Amplifier 2R SZ
f3g8 = 1MHZ ~=———+lischarge
— 1 * 13 —*—Iharge
L.“ﬁo-___]
Fyp.2V I
|
[
mA R ) ?—l = 2200F
. [
[
I 4
n To Control 22
Amplifier
U-r"'rl_r From Gated Control

Pas. Video
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TDA 5830-2

Gating pulse input

V=6V

12 56 k2

12kQ
5.6k

18k

{F input video IF
IF input QPS

V=6V
= 01

E]'Ikﬂ 1k

15 (18) O———]

16(191C

770



TDA 5830-2

VTR interface

F-m ] é—- V=6V
| )
From I
Video }
Amplifier SDOPA El I
|
A o | o] £
10 -2 S T~ r 9
S o

i i

From Demoduiator

AGC time constant QPS
1
r--*§9f ¥
| L
|
|
|
|
“From / $max. TmA
Control
Amplifier
020

___? f Ve 6V ?10;»\

To Control Amplifier —e— 1
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TDA 5830-2

Sound carrier output QPS

o—

5,6kQ

Va6V ?mA

AGC time constant QPS

g
™ 2009
—{ 11—

21

Zero Carrier
Level

5.3V

Pin 7 Open

Sync
Level
20V ———
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TDA 5830-2

Measurement configuration

Rg=50Q

(SAW 351 D)
(SAW 361 5}

Test signal; f,. = 38.9 MHz with test signal modulated with 10% residual carrier;
sound carrier —13 dB (transmitter side)

Intermodulation

100%
65%
30%

0

Intermodualtion ratic  a,, =20 log v
video {f

SAW

D.UT.

1MQ/1pF

,

video

Spectrum
Analyser

jin

Reference

Viideo (1—1MHz)

=1sc—icc)

1

The 50% IRE signal with :-50% IRE color carrier corresponds to Cyan with 75% color
saturation.
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Video IF IC with Quasi-Parallel Sound and AFC TDA 5835

DIP 22

Video IF section

Controlled AM broadband amplifier with synchronous demodulator, video ampilifier, and
AGC voltage generation for the video IF amplifier and tuner.

Quasi-parallel sound section

Controlled AM brgadband amplifier with quadrature demodulator, sound carrier qutput,
internal AGC voltage generation, and an AFC section which can be disabled.

The TDA 5835 is especially suitable for application with black and white or color television
receivers and/or VTR systems with PNP/MOS tuners for TV standards with negative video
modulation and FM scund.

Circuit description

The video IF section is comprised of a 4-stage controllable AM amplifier, a limiter, and a
mixer for the synchronous demodulation of video signals as weli as an ampilifier for the
positive video output signal. The positive signal is used for gated control and a threshold
amplifier to derive the delayed tuner AGC from the AGC voltage.

The quasi-parallel sound section also includes a 4-stage AM amgplitier, a limiter, and a
mixer for the quadrature demodulation of the 1st sound IF with subsequent sound carrier
output for the tst sound IF. The control voltage is generated by a peak value rectifier from
the 2nd sound IF signal. The quasi-parallel sound also drives the AFC section.
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TDA 5835

Maximum ratings

Supply voltage

Max. dc voltage
Max. dc voltage
Max. dc voltage
Max. dc voltage
Max. dc current
Max. dc voltage
Max. dc current
Max. de voltage
Max. dc voltage
Max. dec voltage
Max. dc voltage
Max.-dc current

Junction temperature
Storage temperature range

Thermal resistance {system-air)

Operating range

Supply voltage
IF frequency

Ambient temperature

776

min max
v, 13 v
Vos Vg i v
v, 0 v, v
Vs g Vg 14 v
vz 0 Y v
I -2 2 mA
Vo,10 Ve v v
iy =1 3 mA
Viz —10 ¥ v
Viz.14.15 0 Y v
Vig.13 0 v v
- Vo, 20 0 Y v
” -1 2 mA
T 150 °G
Tag —40 125 °C
Rinsa 55 Kw
Vs 105 12.6 v
fie 15 75 MHZ
T, 0 70 oG




TDA 5835

Characteristics
p— - j— C
V=12V T, =25°C Test conditions min typ max
Current consumption I 102 134 mA
Stab. reference voltage Vas2e 6.7 7.0 v
Video IF
Control current for tuner I 45 mA
Tuner AGC threshold V3122 0 4.0 v
Gating pulse voltage Viz pos. gating pulse 40 v v
Vig neg. gating pulse —10 —4.0 v
input voltage at G, Viisne Vippp =8V 30 60 pv
AGC range AG 60 dB
IF control voltage Viarae Gax 0 v
Vigsza Gpin 4.0 v
Video output voitage Vatipp R = o0 3.0 v
Syne pulse level Witz 2.0 v
DC voltage
Vig=4Vi V5,5 =0V Virze 53 v
Qutput current Ion to ground via R 5.0 mA
Tan toplus ¥y, =7V +2.0 mA
AFGC output current Iqa di/df <0 +1 mA
AFC  OFF Vsran V=V, R=10kQ | 0 4.0 v
ON V5122 Vs = Va; R=c= 6.0 v
Quasi-parallel sound
Sound carrier output voltage Vo2 Vipe =1mV
Vi s8G = 300 |J.V 10 my
Input voltage at G ax Vitsna Voy =V, —3dB 50 100 uv
AGC range AG Voy =V, £3dB 60 dB
Signal-to-noise-ratio IEC 468 .
White/staircase signal peak weighting 61 dB
Black picture 66 dB
Test conditions
Video carrier/sound carrier 10 dB
Modulation frequency 1 | kHz
Frequency deviation 50 kHz
IF input voltage 20 mVy
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TDA 5835

Characteristics
— - — [+

V=12V, T,=25°C Test conditions min typ max

Design-related characteristics

inputimpedance Zirsne 1.8/2 kQ/pF
Zitang 1.8/2 kQ/pF

Output impedance Zazia 6.6/2 kQ/pF
Zaeno 6.6/2 kQ/pF
Zasie 20 k2

Qutput resistance Ran 150 Q

Residual IF (fundamental wave) Vi 10 mv

Video bandwidth (—3 dB} Buideo 6.0 MHz

Intermodulation ratio oy sound color 50 dB

with reference to f,, interference

Output resistance Rqz1 200 Q

IF control voltage Vapsaz Giax 0 v
Vaorzz Grmin 4 v

Alignment procedures

a) Video IF

At a video carrier input level of Vi5g me = 10 MV and a superimposed AGC voltage of
Vi; = 3 V, the demodulator tank circuit is preliminarily aligned so that the demodulated
video signal V,,, reaches its maximum output level at the positive video output. Any
suitable video test signal can be used for modulation. Subsequently, the AGC voltage
V,; is reduced until the video signal equals approx. 3 V (peak-to-peak). By fine-aligning
the demodulator tank circuit, the maximum output level of the video signal is reached.

The flat response characteristic of the demodulator ensures a non-critical alignment
procedure.

b) QPS

At an input signal of Vgqq ms = 10 mV the demodulator tank circuit is preliminarily aligned
until a max. AM supprassion of the demodulated video signal V,, is reached at the sound
carrier output. A video signal critical for the sound-interference ratic should be used for
modulation (white/staircase, FUBK). Subsequent fine-aligning is performed by measuring
the sound-interference ratio at the output of a FM democdulator and fine-aligning the
demodulator tank circuit for a max. interference ratio. If several sound carriers are used
in a device, the sound carrier with the lowest ievel should be used for alignment purposes.
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TDA 5835

Pin description

Pin Function
1 Supply voltage
2 Demaoduiator tank circuit QPS
3 Demaodulator tank circuit QPS
4 Push-pull current output AFC
5 Demaodulator tank circuit AFC
6 Demoduiator tank circuit AFC and switch-off
7 Tuner AGC threshotd
8 Reference voltage
9 Demodulator tank circuit video IF
10 Demodulator tank circuit video IF
11 Video output
12 Gating pulse input
13 AGGC time constant video IF
14 Delayed tuner AGC
15 Video IF input
16 Video IF input
17 GND
18 QPS IF input
19 QPS IF input
20 AGC time consfant QPS
21 Sound carrier output
22 GND
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TDA 5835

Block diagram
G T VirF T Tuner AGC V. Hor.
—_ > —_ W
==
= — L I ==20rF
22 21 20 9 18 -|-17 16 15 14 13 12
QPS Video IF
.l ‘] / TDA 5835 /
~ l
| 1
< /N | L
1]
—— / AFC $ /
.
1 2 3 & 5 [3 7 B 9 10 1
22pF 68 pF 22 pF
Il I 11
| Ir H
2 g d}w “ Ngow Lpd) |
QPS AFC Video
o] Q _{ -]
+ Ve Iq,u:c Video s
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TDA 5835

Measurement circuit

Tuner
Vasound Vi AGC Gating Pulse

220F _|14F m m L2200F
] [ ] T
22nF 22nF ]

] TOA 5835

1 Z 3 5 g 3 7 3 5 0
22pF 68 pF 1000F | 22pF
I

I. — aE
L7343,%4}1: f

n

12.5 Turns 7.5 Turns 12.5 Turns
CuLS 0.25 mm 3‘:;‘5 %25_"1"1 Slléilé?) %25_mm
H 5 icea Larrier arrier
5 Videa Carrier s b ] & &
+Vg Toarc Tuner AGC  Vaer Vavideo
Threshold
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TDA 5835

Application circuit

1

SAW

Tuner Control
Current

Gating
Pulse

Il

Ir
I
U

L

220nF] [1kR
22 21 —LO 19 18 ~|;? 16 15 14 -IT 12
[ ] TDA 5835
1 z [ ik
100 nF 2pF 68 pF 100 nF 22 pF
ik L . Ik
4 I i mmbam
10 kS
e I e
12.5 Turns 7.5 Turnsg AGC 12.5 Turns
© CulS 0.25 mm CuLS 0.25 mm Thresheld CulS 0.25 mm :
Vs AR +Video
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TDA 5835

Demodulator tank circuit QPS

12.5 Turns/0.2 CuL
Qy250

22pF | fo=38.9MHz; B=15MHz

19¢ 18 2.7k8

33k 3,3k

From Control Amplifier ; >—’

R R

1ma

K
N

'
AN

01

To Limiter
and Mixer
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TDA 5835

Demodulator tank circuit AFC

00—y

rf o
L~

i~

L1

i~

From Controt
Amplifier

LTpF Nl T

m AT '

0t

' AN
Els,akﬂ % Es,skn ? A4
50 st i

68 pF
1l
|

7.5 Turns/Cul.  Video Carrier
Fasaal
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TDA 5835

Tuner AGC threshold and output

Tuner

13

|

I

l
=L

I

I

I

|
-

Reference voltage

VREF =67V :t 5%
____I.oau <2 mhA
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TDA 5835

Demodulator tank circuit video IF

12.5 Turns/0.2 Cul.
Qg 250
22pF fy =3B,5MHz; B=15MHz

01
9 10 27kQ
33kQ 3.3k0
1\ To Limiter
and Mixer
From Centrol Amplifier

R R
TmA

Positive video output

3.3k
n

V=6V 2mA

786



TDA 5835

Gating pulse input

V=6V
" 56 kQ
12 kQ
56kQ
18k
22
AGC time constant video IF
"
‘ol
V= -
[__@sv i typ &Y
From Video [ \:
Amplifier - Sz
e . +Idischarge
l ’ 13 ——m== " fcharge
-
r typ.2V i
]
e ER f ?j =k=2200F
1
I
I 1
) To Control 22
ﬂr From Gated Control Amplifier
Pos. Video

787



TDA 5835

IF input video IF

IF input QPS
[I]1 k@ | 1k&

15{18j0———

V=6V

‘01

1601910
220~
AGC time constant QPS
01
& [ E
|
|
— —y— bmax. TmA
From
Conral |
Amplifier |
020

H__Aff Veov

To Control AMpPIfier —s—!
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TDA 5835

Sound carrier output QPS

2000
S.6kR 21

V=6V mA

Pos. videc output

Zero Carrier
Level

53V T

Pin 7 Open

Viidea pp

Syne, | R =1tMQ/1,5pF
Level 20V
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TDA 5835

Measurement configuration

Rp=500

(SAW 361 D}
{SAW 361 §)

Testsignal: f,. = 38.9 MHz with test signai modulated with 10% residual carrier;
sound carrier —13 dB (transmitter side)

100%
65%
30%

0

SAW

n

DUT

MR pf

Viideo

Intermedulation

0

i
U

Intermodulation ratio: a, =20 log

100
65%
30%

[

Viideo ¢

Reference

17

=} MHz)

Viideo it =t — 166

Spectrum
Anaiyser

The 50% IRE signal with £ 50% IRE color carrier corresponds to Cvan with 75% color
safuration.
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Video Switch IC TDA 5850

DIP 8

The TDA 5850 is a switchable video amplifier with connections for the French and IEC VCR
standards.

Features

@® Standard connection for VCR (CCIR) and Peri TV sets
@ Input clamping
@ Positive and negative video outputs

Maximum ratings

Supply voltage Vg 16.5 \'
Junction temperature 5 150 °c
Starage temperature range Tetg —40 1o 125 °C
Thermal resistance {system-air) Rinsa Y K/w

Operaiing range

Supply voltage range Vg 10to 15.8 \Y
Video bandwidth Bligeo 6 MHz
Ambient temperature range Tamb Oto 70 °C
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Characteristics (V5 =13 V; T..., = 25 °C)

Current consumption (pin 2 open)

Switch input VCR recording
Switch input VCR playback
Switch input Vay =15V

Video output voltage pos.
(Va=12V; Vg, =3V)
Video output voltage pos.
(Va23V, Va=1V)
Sync pulse level

Qutput current o ground)
Output current (to +}
QOutput resistance

Video output voltage neg.
(Va=1.2V, V=3 V)
Video output voltage neg.
(Va2 3V, Vy=1V)
Sync pulse level

Qutput current (to ground)
Qutput current (to +)
Output resistance

Video output voltage pos.
(Vepp =3 V; Ron =75 )
Sync pulse level

(R2n =75 Q)

Cutput current (to ground)
Qutput current {to +)
Quinut resistance

Video input current (Vo = 3 V}
Video input current (Vs p, =1V}
Video gain (Vgp, =3V, R2qn =75 Q)
Video gain (Vapp =3 V; Vz=1.2V)
Video gain (Vspp =3 V; V53=1.2V)
Video gain (Voo =1V; V323 V)
Video gain (V,,,=1V; V3 23V)

Video bandwidth (—3 dB)

Cross talk rejection referred to Vspp =3 V
(f=50Hz.. 8.0 MHz V=12V, V4, =1V)

792

min typ max
I; 230 mA
Van 0 1.2 Vdc
Vgn 3.0 V7 Vdo -
I 1.0 mA
Vsop 3.0 Vi
Vsop 3.0 v
Vsn 2.0 Vvdc
I 5.0 mA
Is 2.0 mA
Rs 150 0
Vepe 3.0 v
VSpp 3.0 vV
Vin Vo—2 Vdc
Is —5.0 mA
Is 1.0 mA
Rg 150 Q
Vapo 1.0 \
Vai 1.0 vde
I —30.0 mA
12 2.0 mA
Ry 75 Q
I 20 whA
Gars 1/3
Gsse 1
Gere -1
Gssa 3
Gg/a —3
Bvideo 6.0 MHz
a 50 dB




TDA 5850

Block diagram, test circuit and application circuit

fromvideo
amplifier ¥ Video- Video +
3Vee +Video
input 100nF

I
0b7WF !
¥ 1opH 104H
8 7 5 5

-
-
Video 5 Video
pre - - amplifier
amplifier !
TDA 5850 VCR Plnyhugkl
recordin

-[1 2 3 -E
VCR 0.47 yF
autput
= N\

+12V VCR input
-

Playback/ recording
VCR switch over
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Video IF IC with Synchronous Demodulator

TDA 6000

Prefliminary data

Bipolar circuit

The conirolled AM broadband amplifier includes a PLL synchronous demodulator, a video
amplifier as well as a control voltage generation for the IF amplifier and tuner.

TDA 6000: for PNP tuner

Features

® True synchronous demodulation

@® Large control range

@® High input sensitivity

® Very low luma-chroma crosstalk

® Positive and negative video signal

@® Exiremely low differential phase and gain errors
® Reduced phase errors for chroma processing

Maximum ratings

Supply voltage Vs
Junction temperature I
Storage temperature range Tag
Thermal resistance {system-air) Rihsa

Operating range

Supply voltage range Vg
IF frequency fe
Ambient temperalure range Tamo

16.5
150
—40 to 125

70

10.5t0 15.8
60
Cto 70

°C

Kw

MHz
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TDA 6000

Characteristics (Vs =13V, T,n = 25°C)

min typ max

Current consumption I 70 mA
Stab. reference voltage Via 6.0 Vdo
Control current for tuner ha 4.0 mA
(Vi4=05Vy)
Tuner AGC threshold Vizn 0 4.0 Vdc
Gating pulse voltage

pos. galing pulse Vy +3.0 \)

negq. gating pulse '] -3.0 v
input voltage at Gax Viisne 100 pv
(Vapp=23V)
AGC range v 60 dB
Video output voltage (pos.) Vaape 3.0 v
Ry =)
Sync pulse leve! Vasa 20 Vdo
DC voltage Vap 5.3 Vdc
(Va=4V, Visns=0)
Cutput current

to ground across R Ia -5.0 mA

to plus Vo =7V Ina +20 mA
Video output valtage (neg.) Visapn 3.0 W
{RL="2°)
Sync pulse level Vano Vi —2.0 Vdc
DC voltage Viro Vii—5.3 Vdc
Vo=4V; Vigng=0V)
Qutput current

to ground across R Iqa —5.0 mA

to plus V4 =¥y Iqa +1.0 mA
IF control voltage Gax Vano 0 Vdc

Grnin Vaso 4.0 Vde

Additional application data
Input impedance Zy15018 1.8/2 kQ/pF
Qutput impedance Zosmm 6.6/2 kQ/pF
Output resistance Raqs 150 Q
Output resistance Rqa 150 Q
Residual IF {basic frequency) Va; Va 10 mVy
Video bandwidth (—3 dB}) B.ideo 6.0 MHz
Intermodulation ratio with a 45 dB
reference to f= (1.07 MHz)
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TDA 6000

DIP 16

Circuit description

This integrated circuit consists of a 4-stage controlled gain AM amplifier and a PLL circuit
for video carrierregeneration. The synchronous demodulator features very low intermodulation
distortion between video IF and color carrier (1.1 MHz or 920 kHz beat). Also included are a
mixer for the synchronous demodulation of the video signals and an amplifier for the
positive and negative video output signal. The positive signa! is used for gate control of
the AGC amplifier. The delayed tuner AGC is derived from the control voltage via a threshold
amplifier,

Pin configuration

Pin No. Function
1 Gating pulse
2 Time constant AGC
3 Positive video output
4 Negative video output
5 Offset adjustment
6 PLL tire constant
7 White level adjustment
8 Tank circuit
9 Tank circuit

10 Ground

1 Supply voltage

12 Reference voltage

13 AGC threshold

14 Tuner control

15 Video IF input

16 Video IF input
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TV Stereo Tone Control IC with Quasi-Stereo Section, TDA 6200
Channel 1/2 Switch, SCART Input, and I?°C Bus Control

Preliminary data DIP 28

The TDA 6200 is comprised of a SCART switch-over, channel 1/2 switch-over, quasi-stereo
circuit, stereo basewidth expansion, physiological volume control, a treble, bass, and volume
contro! of the injected AF signals as well as an LED driver, The IC is controlled by means of
an 2C bus serial interface as well as by the bidirectional 4 level line from the TDA 6600.
The component is used for AF sound signal processing in stereo TV sats.

Features

@ Treble, bass, balance, and volume control by means of an integrated digital-to-analog
converter

® Quasi-stereo circuit during mono operation

@ Stereo basewidth expansion during stereo operation

@ Physiological volume control

@® Channel 1/2 switch-over during dual audio transmission

@ SCART conneclion

@ Conirol of all functions via the 12C bus and the bidirectional
4 |level line of the TDA 6600 (stereo demodulator IC)

@ LED driver

@ Volume control range 80 dB

@ Trehle, bass control £12 dB

@ Channe! separation min. 60 dB, cross-talk rejection min. 60 dB

@ Parasitic voltage spacing up to 78 dB
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TDA 6200

Circuit description

The monolithically integrated circuit is comprised of three sections;

1.
2.

3.

AF input analog switch for SCART and channel 1/2 switch-over

Sound and volume control with quasi-stereo, physiclogy and stereo basewidth expansion
section

Control section including the I?C bus, 4 level line and digital-to-analog converter

. A two-channel AF analog switch is used to switch from standard TV operation to the

SCART playback mode. An additional analog switch is applied for the channel 1/2 switch-
over during multichannel transmission. During standard TV operations, this switch will be
functional during two-channel transmission and/or SCART playback if the Kbit has been
set accordingly.

. The quasi-stereo section in the signal path is applied to generate an acoustic sound

impression similar to stereo during the mono signal. This circuitry section is comprised
of one op amplifier per channel. While one amplifier is provided with an internally reguiated
gain factor of —1, the second amplifier can be switched between a gain factor of =1 and a
freely selectable gain factor provided by means of external components. The quasi-stereo
effect is achieved by forwarding two different types of signals to the input of the second
amplifier. While a standard phase AF signal is forwarded via an external band stop filter,
a phase inverted signal is forwarded via an external band filter. The attenuation of these
networks is compensated by the op amplifier. The result is the generation of a largely
amplitude-linear signal, however, turned by 1807 in its phase during medium frequencies.
This section of the circuit can be switched off.

The sound and volume control section is comprised per stereo channel of 3 op amplifiers
with electronic potentiometers and/or switches, By using one external capacitor each for
the bass and treble control, 31 different levels for emphasis and deemphasis can. be
set for the bass and treble control during low and/or high frequencies. The subsequent
stage enables a switch-controlled expansion of the basewidth. When the basewidth
expansion bhas been switched on, an anti-phase cross-talk of approx. 60% will occur at
an input frequency of approx. 300 Hz. The frequency to be applied as well as the
percentage of cross-talk are determined by an external RC combination. The volume
control, separate for each channel, is comprised of 64 stages each. As a result, the
halance control can be realized by using different seltings for the channels.

A physiglogical volume characteristic is achieved by conneciing the volume setting with
the treble/bass control. For this purpose, the mean value of the two volume control settings
is used. The physiology section can be switched off.

Subsequent to the connection of the supply voltage, the AF output voltage will be delayed
by a delay circult until all voltages are stabilized. In this manner, interfering crackling
noises are prevented.

800



TDA 6200

3. The integrated circuit is controlled by means of an 1°C bus interface and a 4 level line
from the stereo decoder TDA 6600. Via this line the evaluation circuit of the TDA 6600
provides the necessary information with respect to the 3 modes mono, dual audic, and
stereo by means of three different dc voltage levels. For a compulsory {manual) mono
mode, a fourth dc voltage level in opposite direction can be used by the TDA 6600.
This dc voltage level is programmed via the 12C bus interface of the TDA 6200. The system
clock for the input SCL of the [2C bus interface is provided by the processor, Pin SDA
functions as data input. It can also supply the setting of the identification signal decoder
established via the 4 level output and/or an acknowledge message.

The data forwarded by the processor are controlled by the 12C bus and subsequently
filed in registers according to their functions {latch 1-6).

If the bus is free (t off time), both lines will be in the marking state (SDA, SCL. are HIGH).
Each message begins with the start conditions of SDA returning into LOW, while SCL
remains HIGH. All additional information transfer takes place during SCL = LOW, and the
data is forwarded to the control with the positive clock edge. However, if SDA returns
to HIGH, while SCL is in HIGH, the message is ended since the circuit acknowledges
a stop condition.

The logic functions according to the tables on pages 725-727. All messages are transmitted
byte-by-byle, followed by a 9th clock pulse, while the controi returns the SDA line to LOW
(acknowledge condition). In the read mode, the processor transmits the acknowledge bit
{will not be checked by the tone control). The first byte is comprised of 7 address bits
used by the processor to select the tone control among several peripheral components
(chip select). The 8. bit establishes the direction of the subsequent data flow (read/write
bit}. The 1. and 2. bit of the data bytes determine which latch will be called up (sub-address).

The volume information is set with 6 bits {64 positions); the treble and bass control
with 5 bits of which the 1. bit {4. bit of the byte) is the sign bit. The 4 bits of the digital-
to-analog converter provide 31 different setting levels. The two volume bytes (left, right)
and/or treble and bass bytes have to be transmitted in successive order, since they
have the same sub-address. The two bytes for the switching function are subdivided
into an AF setting byte and a byte for the operation of the SCART jack.

If the R/W bit =1 is set during chip addressing, the I2C bus operates in the transmission
mode. The momentary position ¢of the stereo decoder (corresponds with the status of the
4 level line) is transmitted.

The two LED driver outputs enable the display of sterec, mono or dual audio transrission
and/or the SCART playback mode.
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TDA 6200

Maximum ratings

Supply voltage

Reference current
DC voltage
DC voltage
DC voltage
DC voltage
OC voltage
DC voltage
DC current
DC current
DC current

Junction temperature
Storage temperature range

Thermal resistance (system-air)

Operating range

Supply voltage
Ambient temperature
Input frequency

go2

min max

Ve 0 16 v
Izs 8] 2 mA,
Viz3 0 Vs v
V.50 0 Vs v
Vio1e8 | O Vs v
Vig.z0,22 | O Vs v
Vosoa2s | O Vg v
Va7, 28 0 Vs v

4.5, 7 0 2 mA
I, 13,15 0 2 mA
I-| 7,21 0 2 mA
5 150 °c
Tty —40 125 °c
Rinsa 60 K/W
Vs 8 15.75 v
T 0 70 oG
fi 0 20 kHz




TDA 6200

Characteristics
Vo=15V,; 7,=25°C

Current consumption
Reference voltage

Max, gain
AF input/AF output
L byte =BF;
KL2) byte =CO

SCART input/

AF output

L byte =BF;

KL byte =C0
Min. gain

AF input/AF output

L byte = 80;

KL byte =C0

SCART input/

AF output

L byte = 80:

KL byte =0
Flutter and wow L-R

Bass emphasis®)
KL byte =C0 + DF

Bass deemphasis
KL byte =C0 +CF

Treble emphasis*)
KL byte =DF +CO

Treble deemphasis
KL byte = CF +C0

Input voltage*)
SCART, AF

Input voltage*)
SCART, AF

Permissible gain
quasi-stereo op

Channel separation

Antiphased cross talk
with basewidth ON

1} RK 2 room acoustics
2) KL & tone

Test conditions min typ max
s LEDs OFF 55 80 mA
Vas 5.4 6 6.6 v
Gmax SC =0; phys =0, —2 0 2 dB
RKY =0;
Q-S/Bw =0
Gmax SC=1; phys =0; -2 0 2 dB
RK=0;
Q-5/Bw =0
Ghmin SC=0; phys=0; -80 dB
RK=0;
Q-8/Bw=0
Gmin SC=1,phys=0; —80 dB
R =0;
Q-3/8Bw=0
AaL_n —2 dB
GBmax ;=40 Hz 9 12 dB
Gamin fi=40 Hz —12 —10 dB
GTmax ri =15Hz B85 12 dB
G min fi=15 Hz —t2 —-10 dB
Vims any KL byte 1 Vv
Vi s KL byte = CX 35 \'
Gog Q-3/Bw =1 30 dB
a.p Q-S/Bw=0;RK=0| 60 dB
CTLr stereo; RK =1 45 60 75 %
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TDA 6200

Characteristics
= . = °
Vs=15V; T, =25°C Test conditions min typ max
Cross-talk rejection
SCART switch aar/sF V, ms = 2v 80 dB
Ch1/Ch2 switch acH1r2 Vims =2 V; 60 dB
dual audio
Total harmonic distortion THD a5 | any KL byte 1 %
Vims =1V
Total harmonic distortion THDyas5 | KL byte =CX; 0.3 08 %
DIN 455004 Vime =1V
Disturbance voltage spacing agm DIN 45405; 78 dB
f; =20 Hz-20 kHz Vigms =1V
L byte =BF,
KL byte =C0
Disturbange voltage at output g/ L byte =BF; 120 150 uv
f =20 Hz-20 kHz KL byte =C0
L byte =AC; 50 uv
KL byte =CO
L byte =984; 10 20 v
KL byte =C0
Noise voltage Vi L byte =BF 650 wv
GCIR DIN 45405 KL byte =DF +C0
Deviation in amplitude AG KL byte ==C0 +0.5 +1.5 dB
when tone control is in f; =40 Hz-15 kHz
linear position
Volume decontral Vo/Vi phys =1 —30 dB
for max. phys.
Attenuation during ENIS M1 =1 80 dB
mute mode :
Switching output Vaon fi=1mA 0.5 v
Lyon 1 BA
|.ED driver Iop 23 LED ON 75 mA
V22.23 122,:23=7.5 mA 15 v
122‘ 23 LED OFF 50 IJA
4 jevel line
Input voltage Viz recognizes mong 4] 1.8 v
Viz recognizes dual 24 3.9 v
v recognizes stereo 52 6.6 v
Input current ' 3 A
Compulscry mong Vs MZ2=1;L=1mA 0.2 \')
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TDA 6200

Characteristics
. . — 0
Vs=16V;T,=25°C min typ max
I’C bus (SCL, SDA)
SCL, SDA edges
Rise time iR 1 ks
Fall time t 0.3 us
Shift register clock pulse SCL
Frequency fsoL 8] 100 kHz
H pulse width tHigH 4 us
I pulse width L ow 4 ue
Start
Set-up time tgusTa 4 us
Hold time tHDDAT 4 us
Stop
Set-up time tsusto 4 us
Bus free time taur 4 ps
Data transfer
Set-up time tsuDAT 1 us
Hold time tHDDAT 1 us
Inputs SCL, SDA
Input voltage Vi 24 55 A\
Vi 0.3 1 v
Input current Iy 50 pA
QOutput SDA {open collector)
Quiput voltage Var 4.5 5.5 v
RL=25kQ; I, =2mA Vil 0.4 v
Design-related characteristics
Input impedance SCART Riz7, 28 35 (49
Input impedance AF Rita 35 k2
Qutput impedance Ras.7.m 200 Q
Qutput impedance Af output Rq1a, 15 200 9]
Internal resistance Bw Riq17 1 kQ

The data marked with an asterisk*) depend on the supply voltage.
With lower V; the input voltage decreases accordingly.
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SCART ON EC Bus
L/Gh1 R/Ch2 SDA SCL +Vs AFOQFFL
¥ § 7 9 15kQ TE I bt
== 100nF 470 nF e ==18nF 22nF
Il
I EZT kQ
470 nF
28 27 26 25 24 21 20 19 18 17 15 15
12C Bus " I
Zk Interface LED Driver éﬁ B T Bw Volume
[ 11 | | I | | T
Sl I 1 L | |
_EL D/A Converter
| || =
Ch1/ Switching Logic 5 6 Bit
Ch2 41 5 Bit 5 Bit -
] — | 2] 6 Bit
[
. | l
Quasi Stereo [ [ [
I 1 ]
TDA 6200 R
H ’ B —/ T Bw [—] Volume
1 2 3 L 16k% |5 6 7 8 9 10 17 12 13 14
22k5 22K 75k 11540 it I 2TkQ
I
'y - WIOnF 470F =1 8rF == 220F ’ 2)F
T Il I
AFUON 4 L%VEI AFGON Swit%h T6kE | |20k8 AF ou;:’: R
L/Ch1 ON/OFF R/Ch 2 OutputEIHF 150F 18 k@t w]'l"F ‘

kR

| e |
J_ L —
IZZnF

wesbelp yo0ig
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TDA 6200

Pin description

Pin Function
1 AF input for signal from matrix section of TDA 6600
2 Bidirectional 4 level control line between TDA 6200 and TDA 6600 used fo
transmit information with respect to dual audio, mono, stereo and compulsory
mano mode
3 AF input for signali from matrix section of TDA 6600
4 Switching outputto control additional functions (opencollector),in turncontrolled
via I2C bus
5 Low-impedance output to control the quasi-stereo network
6 Inverted input of the quasi-stereo op
7 Low-impedance cutput of quasi-stereo op, controls bass control
89 Connections for external capacitor for right bass control f_a g ~1/Cy 4
10 Connection for external capacitor for right treble control £_; .5 ~ 1/C,,
11 Connection for network of stereo basewidth expansion percentage of cross-
talk ~ 1/R;,
P 1
8 200, Ry, +1KkEY)
12 GND
13 AF output right (emitter follower)
14 Decoupling for internal dc operation points, Capacitor also determines the
duration of the switch-on delay when connecting V,,.
15 AF output left (emitter follower)
16 Supply voltage
17 Connection for network of stereo basewidth expansion percentage of cross-
talk ~1/R,;
1
L= 3
nCir(Ry; +1kQ)
18 Connection for external capacitor of left treble control f_; 5 ~1/Cy5
19,20 Connections for external capacitor of left bass control f_; 45 ~ 1/Cy4 55
21 Low-impedance output to control the quasi-stereo network and the left bass
control
22 LED driver output for LED 2 (open coltector with current limiter)
23 LED driver output for LED 1 {open collector with current limiter)
24 Clock frequency input of 2C bus control {Inter-IC)
25 Data input/output of I2C bus control
26 Reference voltage oftyp. 6 V
27 AF input of SCART interface
28 AF input of SCART interface
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HNOAI0 JUBWBINSESY

SGART ON I2C Bus
L/Ch1 R/Ch2 SDA - SCL +Vs AFOFFL
? 9 T ? T 15k0 I T
L700F _WI00F | :
= == = 470 oF ==1,8nF 72nF
100nF[y, < == oy
1 —— 27kR
LTnF
28 27 2 5 24 21 20 19 18 17 16 5
2,
Zis 1 G Bus LED Driver I\ B T H ew - volume
SCART T 11 I I ] ] I I
i o — [ B - [ |
_9(_ D/A Converter
| Chis [ itching Logic 6 Bit
| |cne [ Swilching Log: v;’— 5 Bit 5 Bit -
- | — |
TDA 6200 &,IB .
—>—< B — T Bw [ Volume
O
T 7 3 1o 3 3 17 B 9 0 T Z T3 TG
300k | 15k0 oy
=—=100nF 1l 27hQ
. 15k T g
==4700F | s700F== [ ] () 00ke==4700F  HOIF 4InF =1 §F == 220F 220F
™" T 1% T T
Q o
AFON  4Llevel AFON-+V3 AF OFFR
L/Ch1 ON/OFF R/Ch2 10 K0

0029 val



TDA 6200

I*C bus time diagram

SCL

tSUSTA
tHDSTA
tiigH
tLOW
tsupat
tHDDAT
tsusto
taur
tr

ta

The listed times are referenced 1o the ¥, and V,_values.

tae

L

/// ‘x( ) \\\ /

| :

4 .
b Y HIGH R Pl 5STD
/ X

Hiosta Fsupar HODAT
[ e

I Start | |Cluck| l Data Transfer |

Set-up time {(start)

Hold time (start)

Pulse width (clock)

Pulse width (clock)
Set-up time (data transfer)
Hold time (data transfer)
Set-up time (stop)

Bus free time

Fall time

Rise time
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TDA 6200

Software

The following data format is used:
1) Chip address

MSB LsSB
1 0 0 o 0 0 0 R/W  ack.

MSB will be transmitted first
R/W =0 IC in the receiving mode

2) Data bytes with sub-addresses

a) Volume
MSB LSB
1 0 vo5 V04 V03 v02 vol Voo (left) +

1 o Vis5 V14 V13 V12 V11 V10 (righd
The two bytes are always transmitted in successive order

Vx5=MSB

Vx0=LSB
1 0 0 0 0 0 0 0 min. volume
1 0 1 1 1 1 1 1 max. volume

b) Tone
MSB LSB

1 1 X HV H3 H2 Ht HO +
1 1 X TV T3 T2 T1 TO

The two bytes are always transmitied in successive order

HV or TV are sign bits

H3or T3=MSB

HOorTO=LSB
1 1 X 0 1 1 1 1 min, treble or bass
1 1 X X 0 0 0 0 linear treble or bass
1 1 X 1 1 1 1 1 max. treble or bass
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TDA 6200

Software
c) AF set byte
MSB LsB
0 0 M1 M2 Ch1/2 RK Phys Q-S/Bw

M1 = 1 Muting for AF output

M1 =0 AFON

M2 =1 Compulsory mono (via 4 level ling)

M2 = () Standard operation for identification signal decoder

Ch1/2 =0 0During dual audio mode, channel 1 at AF output

Ch1/2 =1 During dual audio mode, channel 2 at AF output
(only active with dual audio via 4 level line or during
SCART playback and Kbit=1)

RK = 1 Room acoustics ON;
TV operating mode; Quasi-stereo during mone and dual audio or
stereo basewidth expansion during stereo transmission — automatic switch-
over via 4 level line
SCART playback mode: stereo basewidth expansion ON

RK = (0 Stereo basewidth expansion and quasi-stereo OFF

Phys =1 Physiological volume conircl ON

Phys = 0 Physioclogical volume control OFF

Q-8/Bw = 1 TV operating mede: Quasi-stereo and stereo basewidth expansion ON

SCART playback mode; stereo basewidth expansion ON
Q-S/Bw = 0 Quasi-stereo and stereo basewidth expansion OFF

d) SCART set byte

MSB LSB
0 1 SC Sch Ch X X X

sC = 1 BCART playback mode; SCART input connected with AF output

SC = (0 Standard operation

Sch = 1 Switching cutput ON (opan collector)

Sch = () Swilching cutput OFF (output can e.g. be used for switch-over from recording
to playback mode in the video section)

Ch = 1 Playback of SCART dual transmission; channel selection via Ch1/2 bit for
AF output

Ch = 0 AF output operates in stereo mode. Playback of SCART stereo (mono)
fransmission.

Note:

The AF section is automatically controlled by the 4 level line. Compulsory mono M2 is given

priority. After Power-ON-Reset all latches are set at 0 (volume min., tone lingar,...); only

the function Q-5/Bw is set at1.

811



TDA 6200

Software

3) Transmission mode
requires new chip addressing with R/W bit=1.
MSB LSB

St D X X X X X X
St D

1 1 Decoder recognizes mono

0 1 Decoder recognizes stereo

i 0 Decoder recognizes dual

0 0 Does not occur (internally suppressed)

The transmission function is not required for the operation of the IC. Instead this function
is used to inform the pLC about the status of the identification signal decoder to enable
additional functions.

LED driver

TV operating mode:

4 level line Ch1i/2 bit LED 1 LED 2
Mono X OFF OFF
Stereo X ON ON
Dual 0 ON OFF
Dual 1 OFF ON

SCART playback mode:

8C bit Ch hit Ch1/2 bit LED 1 LED 2
1 0 X ON ON
1 1 1] ON OFF
1 1 1 QFF ON
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Photodiode with Amplifier

TFA1001 W

MIN 6

The bipolar IC TFA 1001 W contains a photodiode and an amplifier. At its ouiput (open NPN
collector), the TFA 1001 W supplies a current directly proportional to the illuminance. Another
pin permits a linearized characteristic curve at [ow illuminances and can be used to inhibit

the output.

Application

@® Exposure meters

@ Exposure control systems
@ Electronic flashes

@ Optical follow-up control
® Smoke detectors

@ Linear optocouplers

® Color identification

Features

@® High sensitivity

® High output current linearity
® Good spectral sensitivity

® Low current consumption

® Wide modulation range

® Large operating voltage range

Pin configuration
Radiant - sensitive
area on the chip
TEA 001 W
Frequency 1
compensation 2 5:| Vorah
Adjustment,Inhibit 2 C——_—] % ——— 1 72
3 [y
B ) S 1 Qutput
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TFA1001 W

Maximum ratings ‘ Lower Upper
limit B limit A
Supply voltage - Vs ; 15 v
Output current I 50 . | ma
Power dissipation Pioy 200 mw
Junction temperature T 100 °c
Storage temperature Tatg —40 85 °C
Thermal resistance {system-air) Rinsa 250 K/w
Characteristics at T, = 25 °C, Lower Upper
supply voltage applied to pin 5 limit B typ fimit A
Supply voltage Vs 25 i5 \
Current consumption at E, =0 1x I -10 1 mA
Ambient temperature {during operation) Tamb 70 °C
Muminance E, 0 5000 Ix
Sensitivity in range
E,=11xt0 1000 Ix 8 2.5 '8 75 - RAAX
Output current at R .
£,=0.05Ix I 0.25 . : pA
E,=1ix Iy 25 5 .. |75 | pA
E, = 1000 ix I 25 5 7.5 mA
E, = 5000 1x Iy 25 mA
Stabilized voltage at pin 6 Vstan 1.2 1.35 1.5 v
Supply voltage dependence of
stabilized voltage V., AVgiap/AV| 2 mv/v
Temperature dependence of
stabilized voltage Vi AV g/ A o —-0.3 mV/°C
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TFA1001 W

10°

10%

10°

Photocurrent versus iluminance

[ R A N
I T 7
i - .i__....‘-_ﬁ_
: I
HHH — /
AR e :
f |
! J
= : — 1
T i 7
L T 1
i
i | i
i
; v 1
T —F T
7
t
i l’ 1
I 7 I
Spread without E {
fexternal balancing !
I :
|
f F[ i
- 1Adjustable by means of
1 [externat bolancing
! i
07 510" s s 500 5 07 5 10t

v
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TFA1001 W

Possible applications of TFA 1001 W as light/current transducer

1) for operating voltage 25t0 15 V

Vs
[25..15V)
TRA 1001 W
il 6
2 B4 |s
]
3 W h

2} for low operating voltage 1.2to 1.5V

TFA 1001 W
] v6—o¢ Vs
i, {12.15V)
2 @A |5
[ | .
3 U

3} for especially low illuminance down to 0.01 Ix

w5
TFA 1001 W J [25..15V)
[

] |5

)
4 ~h
t—0

In case of low illuminance {see characleristic: oulput current versus illuminance), the output
current can be balanced by means of the adjustment control Ry. The lower range of the
output characteristic can be linearized even more by setting a dark current of about 5 nA.
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TFA1001 W

Dynamit behavior

MG

TFA 1001 W

H A s
]

The dynamic behavior can be influenced at connection 2 by connecting capacitors.

dB

R
AYS
0
\\ NE =0
s <N
C=01F \\ \\
-0
A=Fif) N Y
i E,=Wlx \\ N\
\\ \
0 \\\
-5
-30
102 5 %? 5 0* 2 He

af

I (h

Attenuation A =

819



TFA1001 W

Inhibiting the output

The output can be inhibited by connecting the balancing input with the stabilized voitage
{switch, PNP transistor, FET).

820



TFA1001 W

Relative spectral sensitivity
versus wavelength
%
LY

S
*

\
o 1

40

400 600 800 1000 nm

Relative ouiput current Qutput current
versus ambient temperature versus supply voltage
inrange E, =1 Ixto 1000 Ix
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l , B
7 — [
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bt 80
T
e
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el
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TFA1001 W

Application examples

Simple threshold switch with TAB 1453 A op amp

S —o+Ys
e
1 6
2 A s
]
3 &

The illustration shows a simple threshold switch as can, for example, be used in cameras to
change the aperture or indicate the illuminance. Operational amplifier TAB 1453 A serves as
comparator. It has a PNP input ancd is able to operate at very low supply voltage.

The output is an open collector which can switch currents up to 70 mA.

Since the stabilized voltage at pin 6 is used as reference voltage, the circuit is highly indepen-
dent of the supply voltage.
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TFA1001 W

Shutter speed or exposure control

Vs [25..15V]

135V

=TT
[

Uy

10MQ 2 %
Ao ,

The illustration above shows a light/time control which can, e.g. be used to controi the shutter
speed in cameras or for exposure time control in enlargers. This circuit operates also largely
independently of the supply voltage. A further essential advantage is, that for the major part
of the exposure time the comparator input current is insignificant as the corresponding input
transistor remains fully off-state. By means of potentiometer P, the operating range can be
extended to lower illuminance values. Opening the switch starts the exposure, and capa-
citor C is charged from pin 4 of the photo IC. The comparator switches if the voltage V. falls
below the reference voltage determined by resistors Ry and Rp. The relationship between
illuminance and time is defined by capacitor C and precision adjustment is possibie by
means of V;; V;, however, must not become less than 0.4 V.
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TFA1001 W

The dark current may be set in the circuit by means of potentiometer P. For this purpose,
capacitor C is remaved. P is then adjusted in darkness such that the output of the comparator
is just blocked. Capacitor C is then inserted. (See illustration below).

Comparator
output valtage

.t ————————

Angle of rotation of P o

Final setting

Schematic circuit diagram for an electronic flash control

M2 OV

TRA 1001 W

Comp.
2 @4 Is c-]- R R

| L]

to flash
Op amg disconnection

Ry

TFA 1001 W can also be used for electronic flash control. It must, however, be ensured that
the illuminance does not exceed 5 kix; use a grey filter if necessary. To be able to control very
short times, it is useful to connect an additional capacitor to pin 1.
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TFA1001 W

Combi®ed aperture and exposure control

orVg(25..15V)
Voer 135V
TFA 001w J {
R
A 6 Shutter LI
' T contact

L] Op amp Shutter

3 4 .

I [J=
Aperfure
Opamp switch

The aperture and exposure control may be combined, with the information for aperture
switching being taken from the total current of the photo IC (voltage drop at Rs).

Aperture follow-up control for cine cameras

ol
135y
TFA 1001W _J
A [3
'?3 Ri Aperture -
2l B |5 Y setting moter
[ ]
3 4
% L

The op amp compares the voltage drop at R, generated by the photoelectric current, with
a reference voltage derived from the stabilized voltage, and controls the apenrture via motor M.
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TFA1001 W

Light/frequency transducer
ol
. 25V..8V
1k
K22 LMok [ Jzkqe [ |ame
Q 1TFA 1001W]
10M >
25kQ[ z o 6802
= k)
-0 Dutput
%
1us
d.ELTPF 1nF W

Sensitivity: approx. §00 Hz/lx
Range: 4 Hz to 400 000 Hz

@® High resolution

@ Fully temperature-compensated

@ Wide operating voitage range

® High operating voltage suppression
® Wide dynamic range (5 decades)

Particularly suitable for digital processing.
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Integrated Hall-Effect Switch TLB 4902 F
for Alternating Magnetic Field

Preliminary data Plastic Flat Pack

The Hall-effect IC TLB 4902 F is a static contactless switch operated by an alternating
magnetic field. The outputs are swilched to the conducting state by the south pole of the
magnetic field and are blocked by its north pole.

The IC is particularly intended as rpm sensor in consumer applications or as commutation
sensor in brushless dc motors.

Features

@® Low switching thresholds
@ Miniature plastic package
@ Suited to low cost applications

Pin configuration Pin description
‘ Sensor Position Pin Symbol Function
f/ L Vs Supply voltage
- - 2 GND Ground
E’F F— T [ 3 Q Output
el

1l

¥ GNDA

3
Z
1

Dimensions in mm
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TLB4302 F

Block diagram

vt Current 3 Output
Controller
I Ihms
Hall
Generator Schmitt
Trigger
Amplifier
GOND 2
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TLB 4902 F

Maximum ratings
T.=70°C

Supply voltage
Output current
Junction temperature
Storage temperature

Thermal resistance
system-air

Flux density
Output voitage

B< By

Operating range

Supply voitage
Qutput current
Ambient temperature

Characteristics
Vs=5V;T,=01t070°C

Magnetic flux density"
QOperate point

Release point
Hysteresis
Bon-Borr
Output leakage current
Supply current
Qutput saturation voltage

Rise time
Fall time

min max
Vg —-0.5 8 v
I 20 mA
T 125 °C
Tatg —40 125 °C
Rinsa 240 Kiw
B —o0o + oo
Va 30 A
Vs 4.5 5.5 A
Iq 20 mA
Ta 0 70 °C
Test
Test conditions cireuit | min typ max
Baon Ta=25°C 2 17 mT2
T, =010 70°C 25 mT
BOFF TA =25°C —17 mT
Ta=01ta70°C —25 mT
By 2 5 15 mT
IQ|k B<Bo;|=; VQH=30V 10 [..I.A
T, =25"C
Is B < Boee 2 5.5 mA
B> Bon 3 6.5 mA
Vo sat Iq=18mA 2 0.4 Vv
oy [Q =5mA 1 0.3 1 WS
th IQ =5mA 1 0.5 1 us

Reliability and life time of the i are assured as long as the junction temperature does not exceed 125°C, Though
operation of the 1C at the given max. junction temperature of 150°C is possible a continuous operation at this rating
could nevertheless impair the reliability of the IC considerably.
1) The magnetic parameters are specified for a homogenous magnetic field at the sensor center as per fig. 3

21 mT=10G
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TLB 4902 F

Measurement circuits
Vs gy

i Ry
Vo

8
L LT
A) % %WF OMR

Figure 1

?
5

Figure 2

SE

.Oa

Figure 3
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TLB 4902 F

Application circuit

OVD

P

For optimum efficiency of the integrated overvoltage protection, it is suggested, that a
resistance Ry of approx. 100  be provided in the component's power supply to limit
the current.

Figure 4

Pulse diagram

8
dES
/ /\ /I/
/1__ ______ i -t
‘BDFF I |
| 1 ] ]
1 | |
I ! i
!
: |
VDJ i !
? | { 1
J—
Figure &
Flux density Vo
B> By, L
B < Bger H
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Phase Control TLE 3101

TLE 3102
TLE 3103
TLE 3104
DIP 18

DIP 14

DIP 14

DiP8

These bipolar phase control [Cs require, for most applications, only a minimum number of
external components. Typical applications are motor control, brightness control, temperature
control, cos ¢ optimization for squirrel-cage motors, and starting current limitation.

Thanks o their high efficiency, the TLE 310x ICs are particularly suitable for consumer goods,
such as kitchen equipment and washing machines, vacuum cleaners, electric irons and
hobbyist appliances.

A special feature is the soft start which requires only straightforward wiring, and is e.g.
used in portable drllls for center punching.

Features

@ Direct supply from ac line possible

® Low power consumption, typically 2.4 mA

® Only one capacitor for trigger pulse width and phase angle
@ Highly stabilized reference voltage

@ Negative triac gate trigger current, 100 mA max.

@® No triac drive puises during supply undervoltage

@ Optional voltage or current synchronization

@ TLE 3101 with independent on-chip op amp OP and comparator K3

The following versions were produced from that basic IC:

@® TLE 3102 without comparator K3

@ TLE 3103 without op amp OP

® TLE 3104 wnthout K3 enable input E/A, control input Vcomm., and without Z diode output.

These simplified versions are provided for less complex low cost apphcatlons.
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TLE 3101
TLE 3102
TLE 3103
TLE 3104

Functional description

The following is a description of the individual functional units (refer to block diagram) and
their interactions:

Operational amplifier OP

Two inputs and the output are available. The op amp is internally compensated and has a
push-pull output. Should be op amp not be required, the +input is to be connected to
ground (the TLE 3101 and TLE 3102 then consume minimum current).

Comparator K 3

Comparator K 3 ist not frequency-compsensated. The output is an open NPN collector which
may drive e.g. an LED in switching operation. Should the comparater not be required, the
—input is to be connected 10 ground, K3 then has minimum current consumption.

Reference voltage source
A temperature-stabilized voltage source is available for control and regulatmg cirguits,

Sawtooth generator

In this unit, a sawiooth synchronized to the tine is generated by the external Rg and Cs.
The phase angle of the triac is determined by comparison of the sawtooth voltage and the
control voltage. The trigger pulse width for the driver is provided by the falling edge of the
sawtooth generator. The charge of Cg determines the trigger pulse width. A special circuit
ensures the release of only one tﬁgger pulse per line half period.

Comparators K1, K2

Sawtooth voltage and control voltage are compared by means of comparators K1 and K2.
Comparator K2 receives only half the sawtooth voltage. The phase angle limit can be
adjusted within the complete phase angle range by applying a reduced reference voltage
to input “Vpnax"- Comparator K2 provides starting current limitation and/or phase angle
lirmitation for inductive loads. Both comparator outputs are fed to the logic and driver unit.

The comparator with the smaller conduction angle is the dominating one. With Vi,
dominating, the trigger pulse width is doubled -~ compared with the trigger pulse width in
case of a dominating Viontron

Logic + driver

The logic and driver unit for triac triggering is controlled by comparators K1, K2, and the
enable input E/A. The E/A input is TTL-compatible and may disable or enable the trigger
pulse. Logic +driver obtain information on the trigger pulse width from the sawtooth. The
undervoltage monitoring enables the driver output only if the IC's supply voltage has reached
the permissible minimum value. The driver output to the triac supplies negative pulses.
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TLE 3101
TLE 3102
TLE 3103
TLE 3104

Synchronization

At the sync input, the phase angle is synchronized to the zero crossing point of the line
voltage. The sync pulse width T gyyc has to be twice as large as the frigger pulse width,

Pulse diagram

N

T T
SYNEC SYNC

AN 7

B
)
z

0
T Vs-15W%

=

Vl:nnfrnl

—

—_——
- -
L)
|
n

Vesiz 5 Vomax

180° 0°

Y o—

Conduction angle {with resistive load)

*) With Vpnax dominating, the trigger pulse width is doubled,
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Maximum ratings
Tame =—25 10 85°C

Supply voltage
Inputs op amp K3
Cutput op amp

Output K3 (disabled)
(anahled}

Qutput Vg

Z diode

input sync

input Rg

input Cg

input Veontror

Inpist Ve max

Enable input EfA

Qutput driver (disabled)

{enabled)
Total power dissipation {time integral)

Junction temperature
Storage temperature

Thermal resistance (system-air)
TLE 3104
TLE 3102, TLE 3103
TLE 3101

Operating range

Supply voltage
Ambient temperature
Input sync

836

TLE 3101

TLE 3102
TLE 3103
TLE 3104
Lower Upper
limit B limit A
Vs —-0.3 33 v
Vi —~(.3 33 v
Vo —0.3 Vs v
I -5 3 mA
Vas -03 33 v
qu 0 40 mA
Vrer —03 5 v
I —35 35 mA
Loyns —10 10 mA
Vgs ~0.3 5 A
Ves —0.3 5 v
chmml —0.3 VS v
Vomax | —03 Ve v
Ve —03 33 v
Vaar -0.3 33 v
Taar 0 120 mA
Py 700 mw
T 125 °c
Tatg —55 125 °c
Rinsa 100 KW
R sa 70 Kw
Rinsa 70 KW
Vg 10 30 v
Tamb —25 85 °C
ISYNC —3.5 35 mA




Characteristics

Vs=10t0 30V, T, =-251085°C

Current consumption

without output load at op amp,
K3, driver, Vi, without
RSYNC current

Reference voltage

Load current

Stability Vs=1010 30V
Ly=0to 3 mA

Temperature coefficient

Operational amplifier OP

QOpen-loop voltage gain
Input oftset voltage
Input current

Common-mode input voltage range

Qutput current
Transition frequency
Transition phase
Qutput voltage

Comparator K3

Input current

Input offset voltage

QOutput enabled
disabled

Common-mode input voltage range

Input K1 (Vcnnirol)

Input current

Control range:

Conduction angle = 0°
(dependent on Ag and Cg)
Conduction angle =175°
Max. perm. conduclion angle

Input K2 (Vena,)

Input current

Control range:

Conduction angle = 0°
{dependent on Rg and Cg)
Conduction angle =175°
Max. perm. conduction angle

TLE 3101

TLE 3102
TLE 3103
TLE 3104
Test Lower Upper
conditions | limitB typ limit A
I3 Vs=145V 2.4 3.2 mA
Vet 1.8 2.0 22 A
_IL 0 3 mA
AV,gy 10 mv
et 20 mv
AV /AT -0.5 0.5 mv/K
Gvo 60 g0 dB
V[Q —10 10 my
Vic 0 Vg~3 v
Iy -3 1.5 mA
fr 2 MHz
Py 120 degrees
Van 1.0 V-3 v
—I| 2 p.A
Via —20 20 my
VQQ 102 =20mA 1.0 1.5 v
]le VQg a2 30V 5 [JA
Vic 0 Vs-3 v
4 \
1.2 i
SYNC degrees
pulse
end —5
—Is 2 I.I.A
2 v
0.6 vV
SYNC degrees
pulse
end —5
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Characteriscs

Ve=1010 30 V, Ty =—25 to 85°C

Z diode
Z voltage

Enable input E/A

Input current

H input voitage

for driver cutput, active
L driver output, disabled

Triac trigger output
Qutput, eénabled

Qutput, disabled

Input SYNC

Switching current
Switching threshold
Output disconnection at
Vg undervoltage

Input Rg, Cg

(refer to calculation formulae)

Limit value Cg
Limit value Rg

838

TLE 3101

TLE 3102
TLE 3103
TLE 3104
Test Lower Upper
conditions | limit B typ limit A
Ve L=5mA [13 14.5 16 v
-1 2 uh
Vin 2.8 \
Vie 0.8 v
W Io=10mA |14 2 25 V')
20mA | 1.4 2 2.5 vV
50mA | 1.4 2 3.0 v
100 mA | 1.4 4 6.0 v
I Vo=30V 10 pA
Isvnc +20 pA
Vsyne Vet7.5 v
Vg 7.5 8 10 v
Cs 5 \ 100 nF
Rg 33 kQ



TLE 3101
TLE 3102

TLE 3103
TLE 3104

Dimensioning notes and calculation formulae

1.

2.

4.1

4.2

Vi. triac i’riggerll3

Select trigger pulse width accerding to triac type and ioad.

Calculate Cg (for a V.qnyrq domination)
Cs (nF) = trigger pulse width {us) x 0.2

The formula yields the typicat value
e.q. T= 50 ps results in Cg = 10 nF

Calculate Rg (for 4 V max. sawtooth voltage)

1
trigger pulse width (us)

The formula yields the typical value
e.g. T="50 ps results in Rg =400 kQ

Rg (kQ) = x 2 x 104

Select Agync resistance at SYNC input
The sync pulse width (from Vs + 7.5 V, Igync = £ 20 pA) has to be twice as large
as the trigger pulse width.

Sync pulse width = 2 x frigger pulse width x safety factor {according to component
deviation and line voltage variation)

Rgyne (KQ) = [sync pulse width (us) x line voltage (V rms) x 2.23 x 10~* - 7.5] x 50.
e.g. 560 s sync pulse width and 220 V rms result in Rgyng =1 MQ.

With 220 V rms line voltage, the minimum permissible resistance Rgyne is 100 kG
corresponding to a pulse width of 195 ps.
Calculate Rg

Vs — triac gate voltage — low-voitage triac trigger output
Is

Ag=

v
4

typical run

0 50 100mA

—fp
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TLE 3101

TLE 3102
TLE 3103
TLE 3104
Calculate R,
6.1 Calculation of R, requires first of all the determination of the total current consumption.

6.2

6.3

7.2

7.3

840

Insert the arithmetic mean values of the currents for one line cycle.

Bot = Ig= 32 mA + I{V,o) + Iny (OP) + Ino (K3) + I{(driver output) + I (additional

external circuit currents) + | I'| {Rgyng)-

rms line voltage (V)
Tt (MA)

(corresponding to component deviation and line voltage variation)

.9. ot =5 MA und Ve = 220 V result in A = 20 kQ.

Employing the internal Z diode reduces the IC's Vg volitage to 14.5 V.

Rg (kL) =

% 0.455 x safety factor

Calculate C

Selection of the maximum permissible ripple at the Vg input, based on the desired
functional quality and the special external components.

The ripple amplitude at the Vg input of the unit should not exceed V,, =2 V.
Ca (uF) 2 _Im'/i@ﬁ)_ x15

op :
e.g. ripple Vpp =0.75 V; Tyt =5 mA resuits in Cg =100 p



TLE 3101

Pin configuration for TLE 3101

Pin No. Function Pin No. Function

1 Ground 10 + input op amp

2 Triac trigger output i1 Vs

3 Rg 12 Vipmax

4 CS 13 chntrnl: K1

5 Output Q2, K3 14 Viet

6 —input K3 15 Z diode

7 +input K3 16 N.C.

8 Qutput Q1, op amp 17 Enable input E/A

9 —input op amp 18 Synchronization input {SYNG)

Block diagram with external components for motor control

Ph o
8 6 17 5 13 17
uf ] Q2] | ¥omra E/A
10
opP 0z Logic + driver 2
9 - Tr
a1
Kt .
A A
120
| Ve R“U o)
Yoltage supply Sawtoath
H00k$?
Rymax 145y & l
(opprox. 3 SYNC  |Rg L Vymox
56 k61) 15 1 1 18 3 & 12
i e =%
e 1000F TR0 220F
A L
N 8 Al
BE/ 2w SYRC
80K
1N &065
GHD l
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TLE 3101

Application examples
Schematic circuit diagram for motor control using TLE 3101
The tachogenerator provides a frequency being processed by the op amp (monoflop).
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TLE 3101

Schematic circuit diagram for motor control using TLE 3101
The tachogenerator provides a voltage which is rectified and stabilized, and then fed to

inpUt vr.nnirol'
56
& i
?

- oA

PhO
Gﬂnl

T

1

5
17
E/A
Logic + driver
K2
V-fmnx

uh
! “ W
- S
1
£ £ "
=
m |8 o vi or;
— = o @ jm
= —
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e o ¢ = i
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TLE 3102

The TLE 3102 with on-chip op amp for external use is particularly suitable as a speed
controller with P, Pl, or PID characteristic; the op amp serves as adjustable gain amplifier.
An actual value which is proportional to speed can be formed by rectification of the tacho
amplitude.

Pin configuration

Pin No. Function Pin No. Function

1 Ground 8 Vs

2 Triac trigger output 9 Vipmax

3 HS 10 Veonteals K1

4 Cs 11 Viet

5 Qutput Q1, op amp 12 Z diode

6 — input op amp 13 Enable input E/A

7 + input op amp 14 Synchronization input (SYNG)

Block diagram

5 19 13
a1 Véanrrnl E/A
< TLE 3102
oP Logic +driver 2
r
Q1 )
i G
+ -
Vaer
Veltage supply Sawtooth
14.5\14’5:
'3 J_ SYNC [Rg (s Ve max
12 8 1 14 3 b 9
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TLE 3103

The TLE 3103 with on-chip comparator for external use is particularly suitable for phase
control systems in which special functions, such as blocking protection or overtemperature
protection, are required.

Pin configuration

Pin No. Function Pin No. Function
1 Ground 8 Vs
2 Triac trigger output 9 Vo max
3 Rs 10 Veontroh K1
4 Cg 11 Viet
5 Output G2, K3 12 Z diode
6 —input K3 13 Enable input E/A
7 +input K3 14 Synchronization input (SYNC)
Block diagram
6 7 5 10 13
a2 Vr.nntrnl E/A
TLE 3103
K3 ) az . K1 Logic+driver 2
- Tr

0 a
2\

Vi
- Voltage suppty Sawtooth
145V
¥ .L SYNC |Rs s Vemax
12 8 1 % 3 4 9
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TLE 3104

The TLE 3104 is particularly suitable for simple, low-cost phase control and motor control

systems, in which the actual value is formed by rectification of the tacho amplitude.

Pin configuration

Pin No. Function Pin No. Function
1 Ground 5 Vg
2 Triac trigger output 6 Ve max
3 Rs v Viet
4 Cs 8 Synchronization input (SYNC)
Block diagram
TLE 3104
Logic+ driver 7
T
ﬁ K2
Vrer
Voltoge supply Sawtooth
1L5v /N
Vs SYNC |Rg [ Vemax
5 3 b
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TLE 3104

Schematic circuit diagram for motor controt using TLE 3104

Tr
K2 1
meux
6

EWN

Logic +driver
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Sle 1
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g elm 5
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nlo &

31—

)

a —

a

=1

2 -

e I
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n
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s

TLE 3104

7] Vree
5{¥s
)‘: E Rmax
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TLE 3104

Schematic circuit diagram for motor control using TLE 3104

The tachogenerator supplies a valtage, which is rectified and stabilized
and then fed to input Veontrar
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TLE 3104

Current synchronization in case of inductive load control using TLE 3104

Particularly in case of phase control of inductive loads, such as transformers and shaded-
pole motors, there is a risk of half-wave operation as a result of the phase shift between
voitage and current. In order to avoid this condition, the synchronization resistor is con-
nected lo A 2 of the triac (this method cannot be applied in the event of severe brush
sparking of the motor),

TLE 3104
Lagic+driver z
Tr|
(%
12092
K
+ -
f A
| Veer
Voltage supply Sowhaoth
100 kG2 14 4§ E
v 1 SN {Re [ Viymax
5 1 B 3 3 &
—
1k L w00 pF 180K | 220F =
T‘ BV =
1 oaF
G Al L00Y-
R, Rsine TXD 10K 60 500
16 kQ 2,2MR ™

Ona——720 ¥/ SGHZz—o=

1N 4005 N7 D, ¢

Notes:

The pulse width selected for the trigger pulse must be so great that the triac reaches its
holding current, even with a great phase angle (critical: positive half-wave). For this reason,
it may be necessary 10 select a lower value for the ac line series resistor.

The sync puise must be at least twice as wide as the trigger pulse (see also page 323 and
page 327/para. 4).
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DC Motor Driver TLE 4201 A
TLE 4201S

DIP 18
SiPg

The TLE 4201 IC is a dual comparator that is particularly suitable as a driver for reversible
dc motors and may also be used as a versatile power driver.

The push-pull power-output stages work in a switch mode and can be comhined into a full
bridge configuration.

The driving of the comparators may be analog in the form of a window discriminator, or it
can be accomplished very simply with digital logic.

Typical applications are follow-up controls, servo drives, servo motors, drive mechanisms,
etc.

Features

Max. output current 2.5 A

Open-ioop gain 80 dB typ.

PNP input stages

Large common-mode input-voltage range
Wide control range

Low saturation voltages

SOA protective circuit

Temperature protection

The TLE 4201 IC comes in two different packages: with the SIP 9 package it is possible to
remove the heat by way of a cooling fin to a suitable heatsink, whereas with the DIP 18-L9
package the pins 10 through 18 are thermally linked to the chip and provide for heat dissipation
by way of the circuit board.
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TLE 4201 A

TLE 4201 S
Block diagram
Supply
5
3
Inputs 0dB 1 Qutput @1
2
Pawer
L limifer
Divider
potential 6 TLE 4201 and
temperature
protection
7
Inptts 0dB 9 Output Q2
B
[
GNOD
e
Figure 1
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TLE 4201 A
TLE 4201 S

Pin configuration

TLE 4201 A TLE 4201 S
Pin No. Pin No. Function

Output of 1st amplifier

Inverting input of 1st amplifier
Non-inverting input of 1st amplifier
Ground

Supply voltage

Divider potential

Non-inverting input of 2nd amplifier
Inverting input of 2nd amplifier
Qutput of 2nd amplifier

Ground; to be connected to pin 4

| @O NGO~ ON =

to 18

Circuit description

The IC contains two amplifiers featuring a typical open-loop voltage gain of 80 dB at 500 Hz.
The input stages are PNP differential amplifiers, This results in a common-mode input voltage
range from Q V to almost the value of Vg, and in a maximum input differential voltage of | Vg I.
To obtain low saturation voltages, the sink transistor ({lower transistor) of the push-pull AB
output stage is internally bootstrapped. An SON protective circuit protects the IC against
motor short circuits and ground short circuits. Aninternal overtemperature protection protects
the IC against overheating in case of failure due to insufficient cooling or overload.

For logic control, a divider potential of approx. V5/2 is available at pin 6 (see application
circuit 2). This makes the IC particularly suitable for digital circuits, as power driver.

Application

Figure 2 shows a window discriminator operation with the control voltage V.
The window within which the motor is to stop is set by R,. ‘

Figure 3 shows driving by logic inputs A and B. The motor is controlled according to the
following truth table.

| Output

B

L Motor stopped (slowed down)
H Motor turns right

L Motor turns left

H Motor stopped (slowed down)

IxTrr |»
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Application circuits

Operated as window discriminator

OOVS

c ’ C) 12v 1 0.3A
100nF 4

~ {ro8
7805
1 5
51kQ [] R,
3 N
Ampi\ !
2
Vt o— -
61 TLE 20
wefls | \
9
Amp 2
8 i
5160 [, i
. . 4 J.
Figure 2 ’
Digital control

for input signals applies; H2 0.6 Vs

L=<03Vs

3.3

o+

A o— K\
Amp 1 L
2 /
6 TLE 4201 €
B o 7 \
9
Amp2
B -
. N
Figure 3 ‘0“.
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TLE 4201 A

TLE4201 S
Maximum ratings Lower Upper
Tease = —35 °C to B5°C limit B limit A
Supply voltage Vs 25 v
Supply voltage (t< 50 ms) Vs 36 v
Qutput current Ia 25 A
Voltage of pins 2,3,6,7,8 v —0.3 Vs v
Voltage of ping 1,9 v —0.3 v
Junction temperature Tj 150 °C
Storage temperature . Tsig -55 125 °C
Thermal resistance
TLE 4201 S: system-alr Rinua 65 K/w
system-case Rinyc 8 KW
TLE 4201 A; system-air!! Rinua 80 KW
system-PC board! R ya 441 KW
Operating range
Supply voltage Vs 35 17 v
Case temperature Tease —35 85 °C
Voltage gain Gy 25 dB
{at negative feedback with external components)
Characteristics Test Lower Upper
V=13V, T = 25°C conditions limit B ivp limit A
Supply current I Figure 4: § = { 20 30 mA
Open-loop veltage gain Gyo f=500Hz 80 dB
Input resistance A f=1 kHz 1 5 MQ
Saturation voltages, Figure 5: 51
source operation Vaio Ig=03A 1 1.0 1.1 v
Io=10A 1 1.2 1.6 v
sink operation Vazo | Ig=—03A ;2 0.35 0.5 v
Ig=—10A |2 0.7 1.0 vV
Rise time of Vg t Figure 4 and & 1.5 us
Fal time of Vi, [ Figure 4 and 6 1.5 us
Turn-on delay time ton Figure 4 and & 3.0 us
Turn-off delay time ot Figure 4 and 6 1.5 Hs
Input current Figure 5
{pins 2,3,7, 8} I Vo z.7.8=0 1.5 3.0 pA
Input offset voltage Vio Figure 7 —20 20 mV

1) see figure 8
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Test circuits
L I I
1 5
51K -II.OOpF 100nF
2
\\ ; 220nF
5000 "“"‘7 ° I
3
g1 +
> 6 TLE 4201 4 [159
5000 e llow
o 8 \
9
v Amp 2 I
! ? . 220nF
Q
3 1)
kl
Figure 4 A
?
. L L
100pF TDOnF
2 AN Jvm
Amp 1 —1—0
3 +
—r—1 5 °sz_ho () 51 °2
TLE 4201 -
[ 7w 91
; 3 10w |
| - |
| 9 l
Amp 2 —20
| 7 |
| . [
| Vas !
f 1
! |
| 4 [
| !
Y (DY J
-Flgures




TLE 4201 A
TLE 4201 S

Pulse diagram

i
[
25 |95V
0
v
0.9 Vv,
Va .
I 05 ¥,
01 Vg
—-I fr —= f,
— fm‘ L— fnﬂ L—--
Figure 6
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Test and measurement circuit

+Vsp
o

100nF

500 [ 500 i
] 100pF
495k l

/

5002| |50Q

Figure 7
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TLE 4201 A
TLE4201S

Thermal resistance of TLE 4201 A

Thermal resistance, junction-air, Ry, 44 ¢ (Standard) versus side length [ of a square copper-
clad cooling surface (35 um copper plate)

RthJA (,-0) = 60 K/W
Tamp < 70°C
Py=1W
substrate vertical
circuit verticai
static air

1.0

Rt
Rinsare=0p
I 09

08

R
T = £11)

\ﬂun
7 7
Example : max. rm

06

0 50 100 mm

Figure 8
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Integrated Hall-Effect Switch TLE 4901 F
for Alternating Magnetic Field TLE 4901 K

Preliminary data

The Hall-effect IC TLE 4901 is a static contactless switch operated by an alternating magnetic
field. The outputs are switched to the conducting state by the south pole of the magnetic
field and blocked by its north pole.

The IC includes an.integrated overvoltage protection against most of the transients oceurring
in automotive and industrial applicatians.,

The IC is particularly intended as rpm sensor or shaft encoder. The IC along with a multiple
pole ring magnet is especially suited to high-speed applications: speedometer, pickups,
rom indicators, angte indicators, etc,

Features

@® Low switching thresholds
@ High interference immunity
® Overvoltage protection

@ Large temperature range
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TLE4901 F

TLE4901 K
Pin configurations
TLE 4901 F ' TLE 4901 K
L Sensor Positicn ﬁ'
L o+
=
I \’_;E'GND
;7 -
| -\
| =14
2| 1
Q %’":4
Dimensions in mm
Pin description
TLE4S01F TLE 4901 K
Pin | Symbol ’ Function Pin | Symbol ‘ Function
1 Vs Supply voltage 1 I'A Supply voltage
2 GND Ground 2 Q Output
3 Q Output 3 GND Ground
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TLE 4901 F

TLE 4901 K
Block diagram
v Voltage Current 3 Qutput
Centralier Controller
v Vaer | Tvins
Halt
Generatar Schmitt
Trigger
\ Amplitier \
GND 2 y
Pratection Protection
Circuit Circuit

865



TLE4901 F

TLE 4901 K
Maximum ratings
TA =—-301t0125°C min max
Supply voltage Vs -1.2 30 v
Output current Iq 40 mA
Junction temperature 7 —40 150 °C
Storage temperature Torg —40 135 °C
Thermal resistance Rihsa 240 K/wn
system-air
Flux density B —co 420
Qutput voltage Va 30 v
B< Borr
QOperating range
Supply voltage Vs 45 30 v
Cutput current I 32 mA
Ambient temperature Ta -30 130 °C
Characteristics
Ve=14V; T,=—301t0125°C
Test
Test conditions cirguit | min typ max
Magnetic fiux density2
Operate point Bon TAa=01t070°C 20 mT3
Ta=-3010100°C 22 mT
To=—30t0125°C| 2 25 mT
Reiease point Borr Ta=0t070°C —20 mT
Ta=—301t0100°C —22 mT
Ta=—30t0125°C| 2 —25 mT
Hysteresis TLE 4801F By 2 2 15 mT
(Bon-Bore) TLE 4901 K 4 15 mT
Qutput leakage current fo B < Bogr; Vou=30V 10 pA
Ta=25°C
Supply current Is B < Bogr 1 13 mA
B> Bon 14 mA
Output saturation voltage Vaeat Io=10mA 2 0.4 v
Rise time tm In=10mA 1 §s
Fall time tra Ig=10mA 1 us

An optimal reliability and life time of the IC are assured as long as the juncticn temperature does not exceed 125°C.
Though operation of the IC at the given max, junctlon temperature of 150°C Is possible a continuous operation at

this rating could nevertheless impalr the reliabllity of the IC considerably.

1) Thermal resistance of TLE 4901 K depends on type of mounting.
2) The magnetic parameters are spacified for a homogenous magnetic field at the sensor center as per fig. 3.

I 1mT=106G
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TLE 4901 F
TLE 4901 K

Measurement circuits

Figure 1

Figure 2

Figure 3

8
?
S R
e

1

11 pF Qmm
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TLE4S01 F
TLE 4301 K

Application circuit
v

-linw

For optimum efficiency of the integrated overvollage protection, it is suggested that a
resistance Ag of approx. 100Q be provided in the component's power supply to limit the

current.

Figure 4

Pulse diagram

B
? BDN« /
_-.r
Borr
|
Y
—
Figure 5
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Integrated Hall-Effect Switch TLE 4903 F
for Unipolar Magnetic Field

Preliminary data Plastic Flat-Pack

The integrated Hail-effect switch TLE 4903 F is a contactless “normally-off” switch operated
by a magnetic field. The open collector output is switched t¢ conducting state by the south
pole of the magnetic field.

The IC is provided with an integrated overvoltage protection against most of the transients
occurring in automotive and industrial applications.

Features

® Low switching thresholds
® High interference immunity
@ Overvoltage protection

@® lLarge temperature range

Pin configuration Pin description
% Sensor Position Pin | Symbol l Function
J\/ 1 Vs Supply voltage
. _ 2 GND Ground
ST M7 - 3 Q Qutput
= \

2l

¥, GND

Dimensions in mm
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TLE4903 F

Block diagram
Vit Voltage Current
Controller Controller
4 1

GNO 2

870

Viee

Jhias

+

\

Hall
Generator

Amplifier

Schmitt
Trigger

3 Qutput

I

.

s
Protection
Circuit

\

Protection
Circuit




TLE 4903 F

Maximum ratings

T,=—3010125°C min max
Supply voltage Vs —1.2 30 v
Output current Iy 40 mA
Junction temperature T —-40 150 °C
<70000 h
Storage temperature Tag —55 125 °c
Thermal resistance Rinsa 240 Krw
system-air
Flux density B — 0o + oo
QOutput voltage Va 30 V'
Operating range
Supply voltage Vs 4.3 30 v
Output current I 25 mA
Ambient temperature Ta —30 125 °c
Characteristics
Vo=14V; T,=—3010125°C
Test
Test conditions circuit{ min typ max
Magnetic flux density?
Operate point Bon Ta=0to 70°C 24 46 mT2!
Ta=—3010100°C 18 52 mT
Ta=—3010125°C| 2 17 53 mT
Release point Borr Ta=0to70°C 17 kil mT
Ta™=—3010100°C 11 a7 mT
Ty=—30t0125°C| 2 10 38 mT
Hysteresis By, 2 7 156 mT
Bon-Borr ]
Output leakage current Lo B <Bppr; Vgu=24V 10 uA
Ta=25°C
Supply current Is B<Boss 1 13 mA
B> BON 1 14 mA
Cutput saturation voltage Vi sat Ig =30 mA 2 0.4 v
Rise time fn Ig=10mA 1 us
Fall time the Ig=10mA 1 ns

Reliability and life time of the IC are assured as long as the junction temperature does not exceed 125 °C. Though
operation of the IC at the given max. junclion temperature of 150°C is possible, a continuous operation at this rating
could neverthelass impair the reliability of the IC considerably.
;) The magnetic parameters are specified for a homogenous magnetic fleld at the sensor center as per fig. 3.

14 mT=10G
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TLE4S03 F

Measurement circuits

C—F—=w
T

Figure 1

o—
~ s
<
=

—

Figure 2

Figure 3
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TLEA4903 F

Application circuit

o i,

For optimum efliciency of the integrated overvoltage protection, it is suggested that a
resistance Ry of approx. 100 § be provided in the component’s power supply to limit the
current.

Figure 4

Pulse diagram

e vils
|BDFF
I

Figure 5
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FM Tuner IC TUA 1574

Preliminary Data DIP 18

The TUA 1574 has been designed as monolithic integrated tuner with strictly symmetrical RF parts
forusein carradios and home receivers. In addition the [C provides a pre-stage control by means
of narrow and wideband information and IF post amplification.

Features

* double-balanced mixer

s AGC generation

» strictly symmetrical RF pars
* Stand-by switch

* decoupled counter output

Description of function and applications

Description of functions:

The TUA 1574 has been designed as a monolithic integrated tuner with strictly symmetrical RF
paris for use in car radios and heme receivers. In addition the IC rovides a pre-stage control by
means of narrow and wideband information and an IF post amplificication.

* double-balanced mixer

s AGC generation

s strictly symmetrical RF parts
* stand-by switch

* decoupled counter cutput

Description of applications:
The TUA 1574 is especially suitable for use in car radios and home receivers with pre-stage con-
trol and distributed IF selection.

Description of circuitry:

The integrated circuit includes an oscillator with symmetrical input, buffered cutput and a dou-
ble balanced mixer for frequency conversion. The resulting IF is post-amplified in a linear IF driver.
The AGC stage integrated for pre-stage control generates combined wide and narrowband infor-
mation. The IC also includes a reference voltage source and a stand-by switch.

Maximum Ratings
Exceeded maximum ratings cause irreversible damage to the IC.

Pos. Maximum rating for

ambient temperature Symbol | min max unit
Tamb= +25°C

1 Supply vcltage Vis -0.3 +13.5 v

2 Mixer Vies Va7 +25 v

3 Stand-by switch Vi -03 +13.5 v

4 Reference voltage Vs -03 +7 v

5 Gurrents: ail pins are short-circuit protected against ground.
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Functional Range
Within the functional range, the IC operates as described; deviations from the characteristic
data are possible.

Pos. functional range Symbol \ min | max | unit
1 Supply valtage Vis 7 12 v
2 Ambient temperature Tamb —25 85 °C
Characteristics

The listed characteristics are ensured over the operating range of the integrated circuit.
Typical characteristics specify mean values expected over the production spread. If not stated
otherwise, typical characteristics will apply at tamp =25°C and Vs58.5V.

Pos. Parameter Symbol Measurement Min Typ Max Unit
circuit
1 Current Consumption I 14 23 28 mA
{without mixer)
2 Reference voltage 4.2 v
Mixer
3 Third order Ie3 115 dBluV
4 Noise figure F 11 dB
5 Mixer gain v 14 dB
Oscillator
6 DC characteristics V7, Vg 1.3 \Y
7 DC characteristics (373 2 V'
8 Interference af 22 Hz
9 Qutput signal 750 25 MV o
10 Qutput signal open Vs 110 MV et
11 OQutputimpedance Ag 29 (]
Control voltage generation
12 Controlvoltage Vig 0.5 (VP-0.3) |03 Vv
for prestage
13 Output cutrent g 50 uA
(Va =0or V12= S50V
and Vig= Vep}
14 Qutput current g 2...5 mA
(Va=2Vand V2=1V)
15 Narrowband-control Viz 500 my
threshold when
Va3=2V)
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Characteristics

The listed characteristics are ensured over the operating range of the integrated circuit.
Typical characteristics specify mean values expected over the production spread. If not stated
otherwise, typical characteristics will apply at tamp =25°C and Vs"8.5V.

Pos. Parameter Symbol Measurement Min Typ Max Unit
circuit
16 Wideband control ViHF emkz 19 m
threshold when
Via=0.7V
Linear IF amplifier
17 Input DCvoltage Viasa 1.2 v
18 Output DC voltage Vio 35 v
19  Inputresistance A1 300 Q
20  [npuicapacitance Cius 13 pF
21 Qutput impedance R 300 Q
22  OQutputcapacitance Cyp 3 pF
23 Voltage gain Gy 30 dB
24  Noise figure F 6.5 dB
at Rg = 3000
25  Reference voltage Vs 4.2 \"
26  Stand-by Vis 33...V8 i)

877



TUA 1574

Block diagram

Inband-AGC
' Stand-by
AGC °/° J1
output . IF-output
18 10
o I

TUA 1574 | |[sano s

switch

o)

decoupling
osciltatoroutput

sym-
IF-output band AGC
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Pin functions

Fin 1/2:

Pin 3:

Pin 4:

Pin 5:

Pin 6/7/8:

Pin 9

Pin 10:

Pin 11:

Pin12:

Pin 1314

Pin 15;

Pin 16/17:

Pin 18:

RF input for mixer:
low impedance {basic circuitry} input directly to the mixer pair.

input for wideband information:

RF signal is present after pre-stage selection. Strong adjacent channel transmitter

activates control.

Ground:
Decoupling should be referenced to this pin.

Reference voltage:
To be decouple to pin 4.

Oscillator;
3 point oscillator with low ievels especially for tuning vector diodes.

Decoupled oscillator output:
Buffered cutput specially designed for synthesizer.

Output IR driver:
Output with 3000 corresponding to impedance of conventional IF ceramic filters.

Stand-by switch:
The tuner is activated when this pin is tied to ground.

Input for narrowband information:
Field strength information of inband signal is forwarded to this pin for use in pre-
stage control.

IF driver input:
IF signal is forwarded to mixer via selection.

Supply voltage:
Pin should be RF decoupled against pin 4.

Mixer output;
Symmetrical open collector ouiput.

C output;

Cutput can be used as current output (pin diodes)
or as voltage cutput (for bipolar

and/or field effect transistors.
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Application circuit

AGC

fram iF-part

+

STAND - BY

swi

TCH
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TV Tuner iC TUA 2000-4

DIP 16

The TUA 2000-4 is a monolithically integrated circuit and suitable as a tuner for the VHF
range up to 400 MHz, e.g. for TV luners.

RF section

Few external components

Stabie oscillator frequency and amplitude with very low interference radiation

Optimal rejection of oscillator and input frequencies at the IF output due to a decoupled
active ring mixer circuit

High interference vollage resistance

High-impedance mixer input, for symmetrical and asymmetrical connections

IF post-amplifier for the UHF IF signal

IF section

@ Optimal cross-talk rejection
@ Large signal-modulation range
® Low noise figure with wide minimum over large load-impedance range
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Maximum ratings

Supply voltage range Vs —0.31t0 165 \

Reference voltage Vs —0.31083 Vv
Ve2 Vy

Voltlage atpin 1, 2 Via —0.3t0 165 v
VasWya

Voltage at pin 8,9 Vs.9 —0.3t0 165 v
Va < Vg‘ ]

Voltage at pin 14 Via —0.310 165 v
Vias Vs

AC voltage at pin 4, 5, 6, 11,12, 13,15 Vims 01005 v

Junction temperature T 150 °C

Storage temperature range Tatg —40 10 125 °C

Thermal resistance (system-air) Aihga 80 K/w

Only the specified exfernzal circuitry may be applied to pins 4, 5, 6, 11,12, 13,15,

Operating range

Supply voltage Vs St0 15 i)
Reference voltage Vs 721082 v
input fragquency — mixer section fuizmz 10 to 400 MHz
Input frequency of the UHF IF amplifier FuHF 11 10 to 400 MHz
Input frequency of the SAW amplifier firis 10 to 400 MHz
Cscillator amplifier foscs.s 1010 400 MHz

depending on the oscillator
circuitry at pin 4, 5

Veollage atpini, 2,8, 9 Vi 280 9to 15 A
Output frequency of the mixer/UHF fiF M/UHE B/9 10 to 400 MHz
Output frequency of the SAW amplifier firy 2 $0 to 400 MHz
Ambient temperature Ta Q0to 70 °C
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Characteristics
Ve=12V, V,=75V;T,=25°C

Total current consumption
I14 _0, V3 =72 V, VS =9V
114 =0; Vs =12V
Current consumption at pin 3
114 =0
Qutput characteristic
Vo g =59-15V, V3 =78V
Qutput characteristic
Vi o =9-15V; V=78V
UHF switching voltage
Vi =—25dBm
Vo=—5dBm; i =36.15MHz
VHF switching voltage
Vi =—25dBm
Vo £—30 dBm; fir =36.15 MHz
Mixer gain
Bd |; ¥ gr =—40 dBm;
fﬁF =50 MHz; pr =36.15 MHz;
Rg12na =100 &;

refer 1o response characteristic page 750

Mixer gain
Bad lI; V{ jgey —=—40 dBm;
fir = 36,15 MHz; Rg 2,13 =100 Q;

refer to response characteristic page 751

Mixer noise
Bd |, white noise

Rgizn3 =100 £; refer to response characteristic page 750

Mixer ncise
Bd lil; white noise

Rg 12413 =100 £; refer to response characteristic page 751

Gain UHF input
Vi =40 dBm; Yy, = Vg =12V
fm:u = f": =3615 MHZ;

Rg+1 =200 Q; refer to response characteristic page 751

Noise figure UHF input
Vy4 = Vg =12 V; white noise

Rg 11 =200 Q; refer to response characteristic page 751

QOscillator turn-on drift
Vp =28V, t =0—500 ms;
Bd II; fosc = 216 MHz
Gscillator turn-on drift
Vo =28V, t=0—10s,
Bd ": fosc =216 MHz

min typ max
for 2903

37 49 60 mA

40 52 64 mA
I 14 19 25 mA
Aly o 100 pA
Al 200 WA
Viaurr 7 Vg v
ViqyHe 0 3 v
Ggg 25 27 29 dB
Gaso 25 27 29 dB
NFo 13 dB
NF0 14 dB
Vune 3 33 35 dB
NE e 7 dB
fosc ~10 —250 kHz
fosc —10 —450 kHz
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min typ max

Additional application data

Differential input resistance! Rizna 3 kQ
Differential input capacitance! Ciana 27 pF
IF input resistance Ris 2 kQ
IF input capacitance Cis 3.9 pF
UHF input resistance! Ry 22 kL)
UHF input capacitance! Cyy 3.4 pF
Interference voltage resistance 8d 12 VintEMFr2) rms a8 my

My = 1%; My = 80%;

fint=f £ 15 MHz

fnog =1 kHz; fiy = 65 MHz

refer 1o response characteristic
Interference voltage resistance Bd 112} Vint (EMF/2)rms 30 my

My = 1%; M, = B0%;

fi=#y £15 MHz

fnog =1 kHz; fiy =220 MHz

refer to response characteristic

Note on characteristics

Due to quasi no-load of the transformer output and 2x50 Q source impedance, the inter-
ference voltage at pins 12/13 is calculated by

Vitizis = Viatsourcern X 2 X /2

¥

) Measured § parameter values converted to Y paramaters

2) See: Measurement configuration to measure oross modulation
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Circuit description

The TUA 2000-4 contains a symmetrical mixer input, as well as a multiplicative mixer. The
oscillator amplitude is regulated. All oscillator operating currents and voltages are stabilized,
so that the oscillator's amplitude and frequency are largely independent of temperature
and operating voltage changes.

The IF amplifier has been provided with a high impedance input.
The output has two open collector connections.

During UHF operation, oscillator and mixer are switched off and the UHF IF input coupling
stage is activated.

RF section

Few external components

Stable oscillator frequency and amplitude with very low interference radiation

Optimal rejection of oscillator and input frequencies at the IF output due to a decoupled
active ring mixer gircuit

High interference voltage resistance

High-impedance mixer input, for symmetrical and asymmetrical connections

IF post-amplifier for the UHF IF signal

IF section

@® Optimal cross-taik rejection

@ Large signal-modulation range

® Low noise figure with wide minimum over large lvad-impedance range
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Plug-in location plan
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PCB layout of test and measurement circuit 1
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Block diagram

16 15 1 13 12 n 10 9
J— £ 33k0 33k0
) ,
T 3,3k0 £
o 3,342
witching| ] "T‘
F Stage
D Voltags
Supply
VHF UHF —‘
M wn
Buffer
Stage
Buffer Butier
o -
Vo
{ | [ —1
ooc TUA 2000-4
Vstab $D_
40002 [__
] 33 kR T
prem—f
1 2 3 4 5 6 7 §
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Pin description
Pin Function
1 “Open collector” output of the IF SAW driver
2 “Qpen collector” output of the IF SAW driver
3 Input for external reference voltage
4 Low-ohmic collector output to the high reference point of a parallel
. resonant circuit ‘ o
5 High-ohmic base input to the high reference point of a parallel
resenant circuit i
6 Oscillator signal output for counter connection
7 GND
8 “Open coliector” output of the mixer
9 “Open collector” output of the mixer
10 Supply voltage
11 Asymmetrical IF signal input for the UHF IF signal
12 Mixer high-impedance difterential input
13 Mixer high-impedance differential input
14 Switching voltage input for the VHF-UHF switch selection
15 Asymmetrical signal input of the IF SAW amplifier
16 GND
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Test and measurement circuit 1

_ I o
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R R R
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VHF = ¢V
UHF =12V lﬂ [}
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I
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Notes on test and measurement circuit 1

Response of passband curve for operation in VHF band |
for = 60 MHz £10 MHz; V, 4 =0 V; V) (rer, ™ —40 dBm; ref. level =—10 dBm
gain test point fge =860 MHz; f|- = 36.16 MHz

2dBidiv [ 7

/

CENTER 36,15MHz SPAN 20,00 MHz
RES BW 300kHz VBW 3MHz SWP 75s

Explanations to diagrams

2 dB/div - == 2 dB/division of Y axis

Center 36.15 MHz =center frequency of display at IF = 36.15 MHz

RES BW 300 kHz =resolution bandwidth of spectrum analyzer is 300 kHz in its IF section

VBW 3 MHz =videc bandwidth in IF section of spectrum analyzer is 3 MHz

SPAN 20.00 MHz = overall display range of diagram is 20 MHz, i.e. 2 MHz/division on X axis
SWP 75 =sweeptimeon Xaxisis75s

Ref. ievel = reference level is top horizontal line of diagram
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Notes on test and measurement circuit 1

Response of passhand curve for operation in VHF band 11l
far =220 MHz 10 MHz; V1, =0 V; V| (g, =40 dBm; ref. level = —10 dBm
gain test point fpe =220 MHz; f- =36.15 MHz

AT ]
24Bdiv /T

Wi T ]
CENTER 36,A5MHz SPAN 20,00MHz
RES BW 300kHz VBW 3MHz SWFP 75s

Response of passband curve for operation in VHF IF position
frry =36.15 MHz 10 MHz; Vi, =12 V; Y g, =—40 dBm; ref. level =0 dBm
gain test point fpey = fir =36.15 MHz

|
24Bidiv f\____/il, . !__F
I

CENTER 36,15MHz SPAN 20,00MHz
RES  BW 300 kHz VBW IMHz SWP 75s
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Notes on test and measurement circuit 1

Between pin4 ~C18 —D1 —D2 —C19 — pin 5 ensure
minimal lead inductance for the suppression of parasitic
series resonance outside the osciflator's useful band.

Transformer Tr1: Transformer Tr 2:

Tr 1 = anzac =HH-109 30 to 500 MHz 50/200 Q unbalanced
C=0%R;,c =50Q 3 turns bifilar on core material
D=180°R,, =508 B62152-A7-X1

Aftenuator: X1 =6 dB

Bdl 58to B85 MHz
Bdll  110to 216 MHz
Bd il 200 to 400 MHz

! i 1]
Band | —12v | X X
Band Il —12V | +12v | X
Band il -12V [ +12V | +12V
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Notes on test and measurement circuit 1

Part list

Resistors: Diodes: IC:

R - 10 Q D1 —BB505G TUA 2000-4

R, — 47 kQ D2 —BB 609

Ry — 47 kQ D3 —BB 60g

R, — 10 kQ D4 —BA 282

Ry — 22kQ D5 —BA 282

R, —100 kQ D6 —BZX97C75V

R, —100 kQ

Ry —100 kQ .

Ry —400 Q Colls:

Ry— 22kQ L, —4 turns; core @ 2 ram; wire @ 0.5 mm; CuL

L, —5turns; core @ 4 mm; wire @ 0.5 mm; CuL

i L;—9turns; core @ 4 mm; wire @ 0.5 mm; CuL

Capacitors L. Ly, Ly —air-core coils

C, — 1 nF Chip capacitor L, —2.5 turns; Culs wire @ 0.25 mm

C, — 15 pF STYROFLEX Ly — 26 turns; CulLs wire @ 0.25 mm

C; — 1 nF STYROFLEX L; —15tums; CuLs wire & 0.25 mm

C, — 10 pF STYROFLEX L; — 2%4.5 turns; CulLs wire 0.25 mm

C; — 47 pF STYROFLEX Ls — 3 turns; Culs wire @ 0.25 mm

Cs — 1 nF Chip capacitor Coil formers of L,/Lg, Ly, Ls/byg

C; — 1 nF Chip capacitor Vogt filter set 10*12

C; — 1 nF Chip capacitor 5140500000

Cy, — 1 nF Chip capacitor Catalog p. 41-8

C,,— 10 nF Chip capacitor

C,,— 82 pF Chip capacitor .

Ciz 2.2 pF Chip capacitor Chokes:

Cia 1 nF Chip capacitor Ch—10 pH

C,.:— 1 nF Chip capacitor

C,s— 1 nF Chip capacitor

C,;— 150 pF Chip capacitor (Trapezoidai cap.) Please note that the chip

C,;— 27 pF Chip capacitor (Chip capacitor) capacitors may be damaged if

Cig—

C,;— 1 nF Chip capacitor

6.8 pF Chip capacitor (Chip capacitor)
C,3— 33 pF Chip capacitor (Chip capacitor)

the board is subjected to
mechanical stress; thus

overall functioning can no

C,,— 10 nfF Chip capacitor longer be guaranteed.

During the operating mode the PC board is adjusted without the socket. When the socket
is inserted in the socket connector, the parameters for the oscillator frequency and amplitude
as well as gain and noise will change.
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Test and measurement circuit 2

S Parameter
Measurement Device

S Parameter
Measurement Device

S Parameter
Measurament Device

Z,=500 Z,=500 2,=50Q
S $11,512,521,522 SN vy
10nF 0
|—( |—( }—(b |——“
1nF 1nF 1nF =1nF
16 15 |14 13 12 1 0 9
] TUA 2000-4
7 7 3 B B B 7 B
l10nF
Va=7.8V & I

For the determination of the input admittance values of pins 11,12,13,15 '
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Test and measurement circuit 3
Measurement configuration to measure cross modulation

fny = 65 MHz=Band|
fap =220 MHz =Band Il
Unmodulated

Jamming Station Wanted-
SMS//R&S Carrier Modulated Signal
Variabte with BO% Generator
Level Mint = 80% SMS2//R3S
fint = fry £30 MHZ
fm =1 kHz
1| Directional [,
Coupler
HP 778D

a =6 dB Attenuator

Vint {EMFr2)

- =10mY

504

Configuration According to
Current Specs

DUT.

TUA 2000-4
According to Test and
Measurement Circuit 1

o—| o
{1009 Pin 1213
| o

o

1

Band Filter
fn=36,5MHz

Vizna = Vintisaurcerz) 2 - /2"
applies to quasi no-lead of the
transformer outputand 2 x 50 Q
source impedance

I
FAM/R&S

Bz 1MHz

FAM Adjustment

a} MAN— fir =36.5 MHz

k) AF Filter HP 300 Hz
TP 3 kHz

c) Detector P+
d) AF Frequency
e) my=1%
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Interference voltage for 1% cross modulation
Vint = EMF/2; m,,=80%

dB/pvV mv
120 r 193
b
v, | Vi
it 11 J — 'f'
100 I i 102
90 ——
}
80 1 Ny / / 10
Y
70 R O p— - |
50 [ l a

Bd|
dBipv mv
120 —— - ‘ ‘ ! i | | 17
Yim 10 f _ 1 | fl____lk_l‘_{ Vini
. \
‘ j o I
100 ‘ | I 10
| L |
50

[ r‘ |
80 : ' ‘ 0’

\\_ |
10 T It
. | \

60 3 } J EJ 100

-3 -5 20 <15 -0 -5 0 5 10 15 20 25 30 MHz

Bd Il —* Jn—fin
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Television Tuner TUA 2005
for Frequency Ranges up to 700 MHz

Preliminary data DIP 16

The TUA 2005 has been designed as monolithically integrated circuit suitable as TV tuner for
a CATV frequency range extended to 700 MHz.

RF section

Few external components

Frequency and amplitude-stable oscillator

Optimal suppression of oscillator and input frequency at IF output
High resistance to interference voltages

High-impedance symmetrical mixer input

IF post-amplifier for UHF IF signal

Symmetrical mixer output

Low-noise, internal reference voltage

IF SAW driver section

® Optimal cross-talk rejection
@ High-impedance, asymmetrical input with high signal modulation capability
@& Low-impedance symmetrical output for driving SAW filters

Circuit description

RF section

The integrated circuit includes a symmetrical high-impedance, low-noise mixer input and a
multiplicative mixer.

The amplitude of the oscillator is controlled for maintaining suitable resonant circuit voltages
of the oscillator circuit. All operating currents and voltages of the oscillator are internally
stabilized. The amplitude and the frequency of the oscillator are therefore targely independem
of changes in temperature or operating voltages.

During UHF operation the oscillator and the mixer are disabled and the asymmetrical,
low-noise UHF IF coupling stage is activated.

IF SAW driver section

The IF SAW driver includes a high-impedance, asymmetrical input. The low-impedance
symmetrical output of the IF SAW driver has two open collectors. The basic volume and the
output resistance can be further reduced by an ochmic symmetrical load resistor. When the
operaling voltage is not connected to the collectors, the current consumption of the IF SAW
driver section is zero. The signal modulation capability of the IC depends on the connected
supply voltage.
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Maximum ratings

min max Remarks
Supply voltage Vs -0.3 14 v
Current from pin 15 —Is 0 2 mA
Voltage at pin 1 12 —0.3 Vs A
Voltage at pin 2 Vo —-0.3 Vs \ Vs=10t0 135V
Voltage at pin 8 Ve Vig Vs v
Voltage at pin 9 Vo Via Vs ')
Voltage at pin 10 Vio —0.3 Vs v
Capacitance at pin 15 Cis 0 100 nF
Capacitance at pin 7 Cs 0 1 uF
Only the specified external components can be connected to pins 4, 5, 6, 11, 12,13, 16.
Junction temperature T 150 °G
Storage temperature range Tatg —40 125 °Cc
Thermal resistance Rinsa 80 K/W
(system-air)

Operating range

Supply voltage Vs 10 13.5 v
Mixer input frequency fa 20 650 MHz
UHF IF input frequency fuHF 20 650 MHz
Mixer IF output frequency funr 20 650 MHz
Oscillator frequency fasc 20 700 MHz
Voltage at pin 8, 9 Va0 Via Vs v
Voltage at pin 1, 2 . ¥io 5 Vs v
Ambient temperature Ta 0 70 °C
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Characteristics
Vs=12V, T,=25°C

RF section
Current consumption
Reference voltage

Oscillator frequency
range

Turn-on start-up drift

Frequency drift
versus Vg

UHF switching voltage
VHF switching voltage

Oulput impedance
Oulpul capacitance
RF output phase
Mixer gain

Mixer gain
Mixer gain
Mixer gain

UHF IF gain
Mixer noise figure

Mixer noise figure
Mixer noise figure
Mixer noise figure
UHF IF noise figure

Oscillator output
signal for PLL or
frequency divider

Test conditions Test min typ max
circuit
L, Ls=0mA; Vig=Vs 1 18 28 37 mA
Vis 0=lig<1mA 1 7.5 8 8.5 v
fase ext. circuitry tuned 48 700 MHz
to frequency
Afgse TCvalue of cap. inosc. | 1 0 —100 | —500 | kHz
circuil is 0; drift is only
referenced 1o self-heating
of component.
t=05t010s
channel S$20
—Afgge | Ve=10t0 135V 1 —250 250 | kHz
S20 '
Vw Vuu, =—25 dBm; 1 7 Vs A
Vo= —5 dBm;
Vm VI(UJ =—25 dBm; 1 0 3 v
Vo= —30 dBm;
Zg: Zg static 7 10 39}
Cg=0Cyg 8 0.5 1 20 pF
tg. 9 140 180 220 degree
Ga channel 3; Rg =100 Q 1 25 27 29 dB
channel 9; Rg =100
=294 25 MHz
Gszo channel 820; Rg =100Q | 1 25 27 29 dB
{=294.25 MHz
Gy channel Wt21; Rg=100C | 1 25 27 29 dB
wit21 f=42%.25MHz
UHF Rg=200Q; f=36.5MHz | 1 31 33 35 dB
NFg channel 9; Rg =100 Q
f=203.25 MHz
NF3 channel 3; Rg =100 Q 1 8 dB
NFszo | channel S20; Rg =1000 | 1 10 dB
NFy, channel 21; R =100 Q 1 14 dB
NFUHF RG=200 .Q 1 7 dB
Vs RL =200 Q; channel 3 1 —27 —17 dBm

520

901



TUA 2005

Characteristics
Ve=12V,T,=25°C

SAW IF driver
Current consumption
Input impedance

Input capacitance
Symmetrical

output resistance

Linearity
(permissible input signal)

Noise figure
Gain

902

Test conditions Test min typ max
circuit
L+l | vg=12V 17 22 28 mA
Zig S-parameter 2 3 kG
measurement
Cis S-parameter 2 15 pF
measurement
|z1,21 S-parameter 5 50 100 (200 | Q
measurement
Vig ms;=280%; fzg=36.5MHz | 3 250 my
total harmonic distortion
of output signal
Vais THD =1%
NF Rg =200 4 10 dB
G R.=Rg =500 3 —16 dB
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Block diagram
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Pin description

Pin Function
1 Low-impedance symmetrical output of SAW driver
2 Low-impedance symmetrical output of SAW driver
anti-phased to pin 1
3 GND
4 High-impedance input of oscillator amplifier
5 Low-impedance output of oscillator amplifier
6 Oscillator signal output for PLL systems with possible
open collector output
7 Bilocking capacitor for controlling oscillator amplitude
8 Symmetrical mixer output
9 Symmetrical mixer output anti-phased to pin 8
10 Switching voltage input for VHF/UHF switch-over
11 High-impedance asymmetrical RF input for UHF IF signal
i2 High-impedance symmetrical RF input of VHF mixer
13 High-impedance symmetrical RF input of VHF mixer,
anti-phased to pin 12
14 Supply voltage
15 Blocking peint of internal reference voltage
16 High-impedance agsymmetrical IF input of SAW driver
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TUA 2005

Measurement circuit 2
+¥g=12V
Q
10nF
SAW Driver - "
TUA 2005
1 .
1nf
Netwark N g SAW
Analyzer | Vig ) 2uH Filter
Z,=754

The input reflection factor S, is measured at 36.5 MHz for computing the parallel equivalent
circuit,

Measurement circuit 3
+Vg=12V
o
10nF
SAW Driver k | |
TUA 2005 Device to
1 Measure
Signal inF o SAW ggdgﬂﬂon
Generator Filter ~
¢.g. SMS Vi ;7 q2uH
AL
_ 50 Q / 6 3203 Balun Transformer
fs =365MHz 200 Q=50 0
tr - 1 kHz The input capacitance of
me 0% the SAW fitter is
THD _ 0'45 compensated with
Ra =50 this coil
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TUA 2005

Measurement circuit 4
Vg =12V
10nF

SAW Driver
TUA 20{)51

Transformer .
50 Q-+==2000 SAW

Device to Fitter

Measure

Noise Fi

e.gl.si?p gggL_trrgA I G3205 Balun Transtarmer

[ . . 200R-=-50%
The input capacitance
of the SAW filter
is compensated
with this coil
Measurement circuit 5
+Vs=12V
Q
10nF
SAW Driver -
TUA 2005
1nF
6 SAW Filter
OFWG 3203
Vig 2 2pH

500
-L1nF ==1nF
[

Network Anglyzer

"2

—__J

The 4-pole matrix S5, S, S21, S22
is measured at 36.5 MHz for
computing the T equivalent circuit.
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TUA 2005

Measurement circuit 6

+Vg=12V

| waF |
1£10mH I |10t
1

—

TUA 2005

= 1nF — 1nF

1

MNetwork Analyzer

The 4-pole matrix Sgy, Szz Sa1, Sy is measured at 100 MHz
for computing the output capacitance.
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TUA 2005

Measurement circuit 7

Measurement of static output impedance
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LED Driver for Light Spot Displays UAA170

DIP 16

IC for driving 16 light emitting diodes. Depending on the input voltage, the individual LEDs
are driven within one row in form of a light spot. The UAA 170 provides a linear relation
between control voltage and the driven LED.

By using an appropriate circuitry, the brightness of the LEDs can be varied and the crossing
over of the light spot can be set between “smooth” and “abrupt”. By connecting tweo ICs in
parallel, up to 30 LEDs can be driven.

Maximum ratings

Supply voltage Vs 18 \
Input vollages Vi, Vig, Via | B v
Load current L4 5 mA
Junction iemperature % 150 °C
Storage temperature range Tsig —401t0 125 °C
Thermal resistance (system-air) Rin sa 20 K/W

Operating range

Supply voltage range (LED red)1} Vs 11tc 18 A
Ambient temperature range Tamb —25 to 85 °c

1) The lower limit only applies to a forward voltage of the LEDs of approx. 1.5 V (red LEDs); the lower limit increases with
higher forward voltage

a1



UAA 170

Characteristics (V=12 V; T, = 25 °C)

Current consumption {f4=0: Lg=0)
Control input current
Reference input current

Voltage difference
Voltage difference for
smooth light transition
Voltage difference for
abrupt light transition
Voltage difference

Stabilized voltage f, =300 pA
114 = 5 mA

Reference input voltage
Tolerance of forward voltages of

LEDs, mutually
Output current for LEDs

Test circuit

0k +12V

16 |15 i 1 Te 1 0

min v max

Is 2 4 10 mA
I —2 BA
Lo by —2 pA
AVisns 1.4 6 v
AViong 14 v
AVizna 4 v
AVipns 4 v
Wiy 5 3} Vv
Vig 4.5 V'
Vreimax 1.4 6 M

retmin C 4.6 \
AV 05 v
Zlp 25 mA

D) UAA 170
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UAA 170

Scale display with light emitting diodes

Scale displays by means of a wandering light spot are particuiarly suitable for indicating
approximate values. Applications of this kind are level sensors, VU-meters, tachometers,
radio scales etc. When applying the displays in measuring equipment, multicolored light
emitling diodes can be used as range limitation. Ring scales are obtained by a circular
arrangement of the diodes. The IC UAA 170 has especially been developed for driving a
scale of 16 LEDs.

The input voltages at pins 11, 12 and 13 are freely selectable between Q and 6 V. Any kind
of adjustment becomes possible by suitable voltage drivers. The DC value Vi, iS aiways
assigned to a certain spot of the diode chain.

The voltage difference between pins 12 and 13 thereby corresponds to the possible indication
range. AVi»3 defines at the same time the light transition between two diodes. With
AVip113 approx. 1.4 V, the light point glides smoothly along the scale. With increasing voltage
difference, the passage becomes more abrupt With AVi,43 approx. 4 V, the light point
jumps from diode to diode.

Input voltages beyond the selected indication range cause the diodes D1 or D16 respec-
tively, to light up, identifying only that the range has been exceeded.

Block diagram
Vo ¥, Vatab Yeef max Vref min Veontral Vs
16 15 % 3 12 1 1 9

Matrix

Ground
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UAA 170

indication for smooth transition UAA 170
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UAA 170

Brightness control

BPO/1/T/T
NN

Phototransistor
or resisior
as required

16

Al9

D UAA 170

i W g F

Pins 14, 15, and 16 serve to determine the diode current. Corresponding to the desired
light intensity, the forward current of the diodes is linearly variable in the range I; approx.
0 to 50 mA. The resistance at pin 15 defines the adjusting range, The resistances between

pin 14 and 16 determine the current.

With the aid of a phototransistor, such as BP 101, the light intensity of the LEDs can be

adjusted to the light fluctuations of the environment.

Dicde current versus base emitter resistance
Ve =12V, Tomp =25°C; Vi4=5.4 V; red LEDs

mA

50—

N Ry= o
3DE \ Z
H \
20 \\ \\ Rs=10kQ2
N N T~
K \ S~
10 P
\\ T s = 5RE
. ~— R, =16Q
0 0 ™ I L) 50 60 70 B0 90 100 kQ
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UAA 170

Operation of less than 16 LEDs
Control of 9 1.LEDs

o | 1 L 1 1 1 [

D) UAA 170

1J- | 8
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UAA170

Application circuit for the control of 30 LEDs with 2 x UAA 170

Range of control voltage V.o =0t0 5V

Voltage difference Vi,,; =2x12V=24V

Since the diodes D16 or D17 are permanenily lit when the maximum or minimum voltages
Vis or Vy; adjusted by R, R., Rs, are exceeded or fall short the diodes should be covered,
if necessary.

[

canfrol

Vs

0 toeSY +12V
10 ki 56k8) 2240 6.2h52 22h0
— 1} I —_ I 2 117
1 Lo B
k0 Wk
1k

_E 15 T 3 2 11 10 3 16 15 1 13 2 1 12 |9_
m} UAA 170 l UAA 170

-Il 2 JS !'- S & 7 8 Jl F J! |1¢ S 1] 7 t
o EAARAARAAREAARA S Ben A AR AR AR AR AR KA KA Ko

312 x 1D 441

The figure shows an expansion of the circuit to 30 dicdes with 2 ICs UAA 170. The diodes
D16 or D17 light permanently, when the reciprocal absolute ratings are exceeded. They
should be covered. The reference voltage AV ,,s =2x1.2 =24 V is derived from a stabilized
dc voltage of typ. 5 V available at pin 14. A resistance of 6.2 k( provides an overlapping of
the ranges in order to ensure a smeoth transition from D15 to D18. The control voltage Veanme
is forwarded in a parallel mode to pins 11 via a divider R, : R,. The voiltage divider is to be
dimensioned according to the desired input voltage. With a divider current of 7 = 100 KA
and a control voltage of V.o = 10 V, the following is valid:

AViny _ 2.4
R, = — =57 = 24 k) and
- 7
R1 Vconlrat] AV12/13 0? 76 kQ

The nearest standard value is R, =75 kQ. The voltage difference for switching an incremental

10V

stepisthen AVono = 57

=016 V.
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LED Driver for Light Band Displays UAA 180

DIP 18

Integrated circuit for driving 12 light emitting diodes. Corresponding to the input voltage the
LEDs forming a light band are controlled similar to a thermometer scale.

By using an appropriate circuitry the brightness of the LEDs can be varied and the light
passage between two adjacent LEDs can be arranged between “smooth” and “abrupt”.

Maximum ratings

Supply voltage Vs 18 v
input voltage Va 6 Vv
Vie 6 v
V17 ] v
Storage temperature range Tetg —40to 125 °C
Junction temperature T 150 °C
Thermal resistance (system-air) Rinsa 78 KW
Operating range
Supply voltage range Vg 10to 18 v
Ambient temperature range Tamb —25 to B5 °Cc

919



UAA 180

Characteristics (Vs =12V, T,,, =25°C)

min typ max

Current consumption (f; =0) fis 5.5 8.2 mA
{without LED current)
Input currents I3 0.3 1 BA
(Vg—v16 <2 V) [15 Q.3 1 uA

Ly 0.3 1 LA
Voltage difference for
smooth light transition Visra 1 A
Voitage difference for
abrupt light transition Viess 4 v
Dicde current per diode Ip 10 mA
Tolerance of LED forward voltages Avp 1 A
Measurement circuit

12V A 12xLD 461 o
l%ﬁw.ﬁlﬁb"%% Pote Doty B4
18 \ T 10

10kaM s Lﬂg MR UAA 180

Tk

21100k

£ light band test
£ brightness fest
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UAA 180

Scale display with light emitting diodes

Scale displays by means of a growing light band are particularly suitable for the measuring
of approximate values. Applications of this kind are level sensors, VU meters, tachometers,
field strength indicators efc. When applying the displays in measuring equipment, muiti-
colored LEDs can be used as range limitation.

The voltage difference hetween pins 16 and 3 thereby corresponds to the possible indica-
tion range. AV\s, defines at the same time the light passage between two diodes. With
AVie2 21V, the light band glides smoothly along the scale. With increasing voltage difference,
the passage becomes more abrupt. With 4V, approx. 4 V, the light band jumps from dicde
to diode.

Each quartet must consist of identical diodes in order to maintain its functional characteristics.
It is therefore possible to design the first and third quartet as diodes emitting the color
red and the second quartet as dicdes emitting the color green to delineate a certain
operational area.

Pin 2 serves to determine the diode current. Corresponding to the desired light intensity,
the forward current of the diodes is variably linear in the range I; approx. 0 to 10 mA.
Application circuit 1 shows the possibility of designing this resistance, adjustable by means
of a phototransistor BP 101, in order to adapt the light intensity to changing ambient
brightness. The adjusting range of the dicde current lies between I; approx. 5 mA {BP 101
not lit) and f approx. 10 mA (BP 101 fuily lit). If pin 2 is open the diode current is 10 mA,

Block diagram

8 7 6 5 &
l

o
|
\
\

driver unit

2

- 1T-"-—"7T"-"TT — /- — — - 4' _—— = = =
: Matrix ! ] I ]
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| |curreni-drain changeover)| - 1 |

Lﬁferf{!hf!‘ff; R SR S

Test data fe:nrdmg and processin
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_ K | ‘ |
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1
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UAA 180

Application circuit 1

Vietmin *+Vs Veontrol

oA 7xLD 466 xx
£t [Blo-Bi b

18 |17 |16 15 [14 13 12 11 |10

¥

¥
4

¥
¥
¥

lrl}l‘l

NGRS UAA 180
BP 1011

L¥

+ Voot max

Depending on the actual maximum ratings, the resistances Ry to Ry c¢an be varied widely
as follows:

Ry= 820 Q

Rs= 56 kQ

Rs = 220 kQ

Rs= 2.2 kQ...100 kQ

If a quartet does not need the full number of display diodes and if the first wired diodes

shall be left luminous at full driving, bridges have to be inserted replacing the missing LEDs.
Otherwise the first diodes of the quartet switch off when their dispiay range is exceeded.
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UAA 180

Application circuit 2
for cascading several UAA 180 ICs (up to 7)
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UAA 180

Application circuit 3
for field strength indication

+12V
)
1kS§2

TCA 440 or
TDA 1046, TDA 1047
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Package Outlines
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Package Outlines

Plastic plug-in package 20 A 8 DIN 41866
8 pins, DIP

1,5 mox —
s 1

T,6202 |etem

[

min

s

4,2 max ‘

0,3

0,25*%

35

}

— -y 6.‘0.0,2 Hea—
ot

—mf 7617

0,4k max

Approx, weight 0.7 g

Plastic plug-in package 20 A 16 DIN 41866
16 pins, CIP

Approx. weight1.2 g

Plastic plug-in package 20 A 14 DIN 41866

14 pins, DIP
El
0"‘5'0'1' - --—+M
=12
350 15max =1,
14 B
q
1
0,4 max

17,603 e

Approx. weight1.1g

Plastic plug-in package 20 A 18 DIN 41866

18 pins, DIP
c
‘E
p
). o
.01"4 - "'J
045" 254  1Smox =12

10

18
A ey g et g e

hd b B b e e B 'Isgd
0.4 mox
lae————22.7 g3~ —
Approx. weight 1.3 g :
Dimensions in mm
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Package Qutlines

Plastic plug-in package 20 A 20 DIN 41866
20 pins, DIP

L

n - -
0,45™ 256 15max =1,
20 k)

Approx. weight 1.5 g

Plastic plug-in package 20 D 22 DIN 41866

22 pins, DIP
--i 10,16+0.2 ‘-—
x

I
0,450 15mox 256 =12

Sz
Emsua_a.a.a.a.u.g L10.16"'2—-—|

1 "
pe——278.¢03

0.4 max
e

Approx. weight 21 g

928

Dimensions in mm



Package Outlines

Plastic plug-in package 20 B 24 DIN
24 pins, DIP

41866

1,5max

254 9,45%0

24
FA e A e A,

HHHHHHHHHHUE

0,4 max

31,504

Approx. weight 2.5 g

Plastic plug-in package 20 B 28 DIN
28 pins, DIP

41866

15, 24202 et
iy

D

0.25" 21

L gy —

s 15,244 —amy

1

HHHHHHUHBUHHIN

1
0.4 mox

359,04

Approx. weight 2 g

Dimensions in mm
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Package Oullines

Plastic plug-in package 20 B 40 DIN 41866

40 pins, DIP
f-—15.2a=0-2——4
.E—tx ]
i z?
2l
401 - i
——-—l 2.54 1.5max (.45 --_1._3_I __T"‘ b
40 21 0757
—
wmm
- (a5, 2412

)
[ e ol o o o o W i B EF B B B4 5 £ B bl & B
20

7
50945

™

Approx, weight 59 g

Miniature plastic package (G}
20 pins (SO 20 L)

_*5* —~ Tbar -

e ol

T LA——ho
<01 T X
T S [le—ss s
1,27 0,8max ’ @
it — ] t— 1Q£.:ﬂ,2§ o~

20 n

1 10

12,807 ——=

Approx. weight 0.6 g
Dimensions inmm
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Package Outlines

Plastic power package
with coogling fin and 9 pins, SIP

21,8 mox————=] 0470

——{3'2-——— ] ot ——

gr g IzeE)
i 1 ! ‘ “

|l
1 1

22703 ——"

Approx. weight1.9 g

Metal package 5 J 10 DIN 41873
{similar to TO 100)

30,45 95793

Dimensions in mm

Approx. weight1.1 g
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Package Outlines

red green black
(¥} (@) (ov)

Approx. weight 8.5 g

932

Piggyback
i e ‘ *
U EHL I IHERAH A L
anleninniag iwnluninalii 1] Il‘]l IDCHm 5
| I (N <ty
KL UWWU-HU 1B
| |25 0,45 DR = 1
51,34
o
40 2
42990600 660+
B ™
=
- [09 9080090808+ -1
1 ' 20
Special package
22,5204 17.3max

l F 12.5:1# 0zt

D =nNET By -

2 7 =
*3:0\1 n
eyt
—ae 16.6Max |[—

20,3204

b 17,82 0,3 e

0,25+
et fnn—

e 15, 243 20:6

Dimengions in mm

") Change to 130 £ 3 mm

in preparation



Package Outlines

Plastic package
44 pins, PLCG

|

£
£
£
@
<
o
@
=
)
E
[=]

L
L

M, WYl <
-
€0-g'52
bt 20T e
£0-L 0L Ao aha O oGS

b8

0.81mox

T

R

127
127

Plastic package
68 pins, PLCC
ﬂhnnnnnﬂ1 s
-5
i
|
|
T
0.81max
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Package QOutlines

Ceramic package
68 pins, C-CC

l
F i

24, b5 ——

18 34

! —
Eﬂ\ My tUL (IR E M%%i -
= =)
— w
= =R
4 - ] A
= R
= ]
SPETITIINERTTI a =
68 53
Identification for Pin 1
Ceramic package
88 pins, PGA
1 H - L
o+ -+
L

{1l

T
P T B

oo

4

225,048

-
AT
f _.“ﬂ)iﬁzo,ﬂs

3048 —172.11
033,47

934

Dimensions in mm



Package Outlines

Plastic power package, similar to T0O-220 Plastic power package, similar to TO-220
{with cooling strip and 5 pins) (with cooling strip and 5 pins)
r— 10" % — b e 10+ 0.4 - e
3 134 01 13"
- ol - ' = e
N } {
”m - T ! 14} f
I T T 2 N .
CIE 3 Y 3
g3 3 & g
] l 1 - LI
l | §& i
I ] —
g .
S ! T
681 fa— 17 g
_.l T2l e - — il J205le
Lx17=68 —wl 82105
4x17=568
Approx. weight 2.1 g Approx, weight 2.1 g
Transparent plastic miniature package Plastic power package, similar to TO-220
6 pins {with cooling strip and 7 pins}
A L —af L -
o0 1,39
g
e Nl [
i B o R =
! Rodiant - — 1 ’
T N psensitive L]
I : J‘ /areu i _!: -C:rr:
: j_ ofl:]| gl bl S
7 - ~
g3 3 L 1 IR ! ]
I.': | ; ! ! 3 Fal
| e ]! i g7
" 0,2mox 1 Iy 200 . ; i
g{._ X ﬁ- N 220.05 h.i, _t________ —fl-—
Lzl- s’ ——ﬂ 1-0'1 —a 2 08 ——*L'S'o- —4
PRI <12 el 2T T 2 — o ]
Approx. weight 0.1 g Approx. weight 2.1 g

Dimensions in mm
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Package Outlines

Plastic package, P-DIP, 4 pins
20 A 4 DIN 41866

15max, 1602 l-_

Approx. weight 0.5 9

Plastic package, P-DIP, 8 pins
20 A DIN 41866

Lamax —e] 76202 |.—

Approx.weight 0.7 g

936

Plastic package, P-DIP, 6 pins,
20 A 6 DIN 41866

1.5 max
—

045

Approx. weight 0.7 g

Plastic package, P-DIP, 14 pins

20 A 14 DIN 41866
. - 76202 -
i e
o

min

f o5
_-iJSzua
4Zm

0,25°0

~

-]
1.5max =1,
16 8

7
17, 63—

Approx, weight1.1g

Dimensions in mm



Package Outlines

Ceramic package, C-DIP, 16 pins

= -
ET " d
5y €[]
tar
i 5‘? 0
m '

i - *, 05N .
256 1Smax 04597 =1.3 7 62006 b
% 9
= 7 o —F T T
1 8

ree———20.5_ g5

Approx. weight 1.4 g

Ceramic package, C-DIP, 24 pins

i jleas®
%] o ——
=13 15max 2.54 YA
pas——15 24206

13

e mma e nn B

=]
uuuuuuuuuul—lﬁ

1

Dimensions in mm

M55

Approx. weight 3 g
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Package Outlines

Ceramic package, C-DIP, 40 pins

4 E 1]
-
W
-t |i025*
401 =13
D
; e Rl
51.5.15
Approx. weight 6.8 g
Plastic flatpack, 4 pins Plastic flatpack, 3 pins
- 1.55_Q1
. 0150-0.2—— *4- 4,65.q=— -
i A% ?[
1 o p |
= i ] 2
gl D —4— |[f 2 3 Lo 1
-+ | oo had
hE n
47 } L
4 0 ‘ €
254 H k 04500.1 0.25’0‘1 'y
iJ g P | st £ o
1.2 1.2 ;
pl— —9 21 1‘_-
—={3x2 54=762| ] -1-01 Ui.ﬂl_-_ 0,25+
0,0 -
il P

Approx. weight 0.5 g

938
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Package Outlines

Miniature plastic package
6 pins
0.2 max
o —
* 6 h N
i S 1
FAI
0.4:01 24005
Ex| i
2.
*S.Q.I;L-i 222

Approx. weight 0.1 g

Miniature plastic package (SMD)
& pins (similar to SO 6)

0.2max 0.2

g g

-
|
4

5

o~
g
-F

Fobal |
w2y [

6.2

Approx. weight 0.1 ¢

Miniature plastic package
8 pins
0.2max
e

Ann

i
5

17521

ﬂ bogpp=—
=

\'
0.4:0.1 {

) ._.4..02:0‘“
] L] e
—=i5.2.02

Approx. weight 0.15 g

Miniature plastic package (SMD)

8 pins (simitar to SO 8)

0.2max .
. i g
e £ H
o -
Fojev T f
‘_Qﬂgojl Lo 0Z:ug
.77 |
e
‘ 101
52 D?}-— —
2.9
— b

Approx. weight 0.15g

Dimensions in mm
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Package Qutlines

Miniature plastic package (SMD)
14 pins (SO 14)

™

=

]

w

% bt
—

0,2

Approx. weight 0.13 g

Miniature plastic package {SMD}
20 pins (SO 20 L)

L

i Tboz p=—
st |3
i i o
033 N ™~ 5-(
[P f——] E
Tz 0gmax 85 9
el —] 10,4202 ~
20 1
| 10

Approx. weight 0.6 g

Dimensions in mm
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Package Outlines

MIKROPACK (SMD)

MIKROPACKSs are delivered exclusively in taped form.
Dimensions of perforation in acc. with DIN 15851, sheet 2 (Super 8)
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Package Outlines

Packaging tubes
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Siemens Sales Offices
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Siemens/Semiconductor Group

REGIONAL SALES OFFICE
Eastem Region

Slemens Components, Inc.
£.0. Box 1483

119 Russel! Street
Littieton, MA 01460

(617) 486-0331

Siemens Components, Inc.
103 Carnegie Center
Princeton, NJ 08540

(609} 987.0083

Siemens Components, Inc.

8575 The Corners Pkwy, Ste, 210
Norcross, GA 30002

(404) 449-3981

Central Region

Siemens Components, Inc.
5600 Nerth River Rd. #735
Rosement, IL 0018

(312) 892-6000

Stemens Components, inc.
1105 Schrock Road, Ste. #204
Cotumbus, Ohio 43229

(614) 433-7500

Siemens Components, Inc.
3003 L8J Freeway, #204
Dailas, TX 75234

{214) 620-2204

Westem Region

Siemens Components, Inc.

625 The City Drive South, Ste. 320
Qrange, CA 92668

(714) 3851274

Slemens Components, Inc.
19000 Homestead Road
Cupertino, CA 95014

{408) 725-3586

SEMICONDUCTOR REPRESENTATIVES

Eastern Region

Anchor Engineering

188 Needham Strest

Newton Upper Falis, MA 02164
(617) 964-6205

ADI

P.Q. Box 30, Hwy. 301 South
Smithfleld, NG 27577

(919) 934-8136

Delta Technical Sales

3901 Commaerce Drive
Willow Wood Office Center
Willow Grove, PA 19090
{215) 657-7250

QXI, Inc.

501 First Ave, North, Ste, 504
5t. Petersburg, FL 33701
(813) B94-4556

QX INc.

2833 The Palm Court
Qrlando, FL 32808
(813) 894.4556

QXl, Inc.

2020 West McNab Rd., Ste. 101
Ft. Lauderdale, FL 33309

(305) 578-0120

Klamco Electronics

Box 29191 §5th Inf, Station
Rio Piedras, PR 00229
(809) 752-6169

Emtec Sales

299 Ridgedale Avenus
East Hanover, NJ 07936
{201) 428-0600

EMA, Inc.

309 Jordan Lane Northwest
Huntsville, AL 35805

{205) 830-403C

EMA, Inc.

620 Colonial Park Drive
Roswall, GA 30075
(404) 992-7240

DG. R

1447 York Road, Ste. 401
Lutherville, MD 21093
{301) 5831360

Ossmann Assaciates, ine.
6666 Qld Collamer Rd.

E. Syracuse, NY 13057
(316) 437-7052

Dssmann Asscciates, Inc.
280 Metro Patk
Rochester, NY 14623

(716) 424-446C

Central Region

Cahill-Schmitz-Cahill, lnc.
315 North Pierce Street
St. Paul, MN 55104

(612) 646-7217

Electro Reps, Inc.

7240 Shadeland Station, Ste. 275
Indianapolis, IN 46256

(317 842-7202

KMA Sales Company
2360 North 124th Street
Milwaukee, W1 53226
(414) 2581771

KMA Sales Company

5105 Tollview Drive, Ste. 275
Rolling Meagows, IL 60008
{312) 398-5300

Advanced Technical Sales
601 North Mur-len, Ste. B
QOlathe, KS 66062

(913) 762-8702

Advanced Technical Sales
1810 Craig Road, Ste. 125
St. Louis, MO 63146

(314) 878-2921

Agdvanced Technical Sales
375 Collins Road Northeast
Cedar Rapids, 1A 52402
(319} 365-3150

Advanced Technical Sales
9550 E. Lincoin #609
Wichita, KS 67207

(316} 8B2.2769

Ence Marketing, Inc.

1565 North Woodard Ave.
Terrace No, &

Bloomfield Hills, MI 48013
(313) 6420203

Electronic Salesmasters
24100 Chargrin Boulevard
Beachwood, OH 44122
{216) 831-9565

Complech Sales, Inc.

2221 Madison Drive, Ste. B
Arlington, TX 76011

{817) 265-6007

Compglech Sales, Inc.

4135 8. 100th East Ave,, Ste. 101
Tulsa, OK 74148-3635

{918) 6227744

Complech Sales, Inc.

9100 SW. Freeway, Ste. 227
Houston, TX 77074

(713} 776-8330

Complech Sales, Inc.

12701 Research Blvd,, Ste, H
Austin, TX 78759

(612} 331-8922

Weastern Region

Centaur Corporation
20720 Ventura Blvd., #280
Woodland Hills, CA 91364
(818) 7041855

Misslon Ridge Marketing

2102 Business Center Dr., Ste. 214
Irvine, CA 92715

{714) 253-4626

Varigon San Diego, Ing.
4805 Mercury Street, Ste. L
San Diego, CA92111

(619) 576-0100

Lange Sales, Inc.

1500 W. Canal Court, Bldg. 4, Ste. 100
Littleton, CO 80128

(303) 7953600

Micro Sales, Inc.

2122 112th Ave, Northeast, Ste. B
Ballavue, VWA 88004

(206) 451-0568

Micro Sales, Inc.

17575 Southwest Tualatin Valley Hwy. #210
Aloha, OR 97006

(503} 642-1818

F-F Sales

7301.C Jefferson Northeast
Albuquergue, NM 87109
(505) 345-5553

Wastrep

2432 West Feoria, Ste. 10618
Phoenix, AZ 85029

(802) 997.8899

The intormation contained here has been carefully reviewed and is believed to be accurate Howeves, due to the possibility of
unseen inaccuracies, no responslbility is assumed. This literature does not convey to the purchaser of electronic devices any
license under the patent rights of the manufacturer.






