Ty

thandar SINCLA IR

FOR SERVICE MANUALS
CONTACT:

MAURITRON TECHNICAL SERVICES

www . rmnauritron.co.uk
TEL: 01844 - 351694
FAX: 01844 - 352554

PFM 200 FREQUENCY METER
SERVICE MANUAL



CONTENTS

GENERAL

TECHNICAL SPECIFICATION
CIRCUIT DESCRIPTIONS
CALIBRATION

FAULT FINDING

CIRCUIT DHAGRAM
COMPONENT LAYQUT

PARTS LIST

FOR SERVICE MANUALS
CONTACT:
MAURITRON TECHNICAL SERVICES
Www.mauritron.co.uk
TEL: 01844 - 351694
FAX: 01844 - 352554




GENERAL
Service Handling Precautions

The instrument has been designed to require the minimum
amount of service attention. Service work or recalibration
should only be carried cut by skilled engineers,

Please note the following points before commencing work.

The tracks on the printed circuit board are very fine and
may lift if subjected to excess heat. Use only miniature
temperature-controlled soldering irons and remove all solder
{on both sides of a joint) with solder wick or suction before
attempting to remove a component.

The integrated circuit 1C4 is a CMOS device and care should
be taken when handling it to avoid damage by static
discharge.

Dismantling the instrument

—t
.

Remgve battery cover and battery,

2. Lever out retaining clip with a small screwdriver {as
shown).

3 Slide case lower towards back of instrument and
remove. :

4, Unsoider the four connections to the input sockets,
Only the minimum amount of heat must be used to
avoid damage to the plastic bushes.

5.  Carefully remove the knob from the range switch.

6. Lever up the P.C.B. from its three retaining pillars,
leaving the retaining clip in place in the P.C.B.

To re-assemble, reverse this procedure,
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TECHNICAL SPECIFICATION

Range A
Frequency range 20Hz-10MHz
Gate time Resolution i
10 secs 0.1Hz
1 sec 1 Hz
0.1 secs 10 Hz
0.01 secs 100 Hz
Range B

Frequency range EMHz-200MHz

Gate time Resolution
2 sec 10 Hz
0.2 sec 100 Hz
0.02 sec 1kHz
Accuracy

4 1 count ttime base error
Time Base
10MHz crystal oscillator
Initial adjustment error < 2ppm at 22°C
Ageing rate <10ppm/year
Temperature coefﬂcient<0.3ppm:’°C

Input Sensitivity

{nput characteristic 1M/ /S0pF nominal
Typical sensitivity as graph (i)
Attenuator —20dB nominal

input protected to 250VAC 50Hz R.M.S. Maximum
permissible voltage at other frequencies as graph (ii)

rms sensitivity versus frequency

160 1~

range B

range A
20 -\ 9
10

5 ! | | ] ! !

20 190 1K 0K 100K 1M 10M
Hz

¥
100M 200M

Operating Voltage
_BV-15v DC

Operating current

20-656mA depending on range and display content.

Reading rate
0.1Hz
0.8Hz
3.3Hz
4 8Hz

Reading rate
0.4Hz
1.6Hz
2.4Hz
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CIRCUIT DESCRIPTIONS
~ Power Supply and low battery indicator

TRY, D6 and R30 form a 5 volt series regulator effective for
an input supply in the range 6V to 15V.

To minimise power consumption, the +Vee rait is switched
by SW1 to power up either the A amplifier when the A
range is selected, or the B amplifier and pre-scaler when the
B range is selected.

Low battery sensing is by TR8, R28, R29. When the input
supply valtage fails below 6 volts TR8 turns on and ali
decimal points illuminate. :

Frequency counter

IC4 contains all the decade counters, timebase circuitry,
decoders and muitiplexed display drivers necessary for a
compiete 10MHz frequency counter.

XL1, R27, €15, C16 and C17 together with an inverting
amplifier on IC4, form a 10MHz crystai oscillator whose
frequency is trimmed by C15. The oscillator output (IC4
pin 26) is buffered by IC3A and then fed back into the
external oscillator input through either 1C3B when range A
is selected by SW1, or through [C2B divide-by-two and then
IC38 when range B is selected, to give 10MHz and 5MHz
clocks respectively. D4/R24 ensure that IC3B pin § is held
high when range A is selected and D5/R25 ensure |C3B
pin 4 is held high when range B is selected thus preventing

any spurious inputs to 1C3B from the unselected signal path.

IC4 is designed such that the control {pin 1), external
decimal point {pin 13} and range {pin 14} inputs must be
time multiplexed by connecting to the digit drive line to
select the required input functions. Thus the gate time
switch SW2 connects either DO, D1, D2 or D3 to pin 14,
selecting gate times of 105, 108, 107 and 108 clock periods
respectively, ie. .01, .1, 1 and 10 secs on range A and .02,
.2, 2 and 20 secs on range B.

When range A is selected the control input is held high by
D9/R31 and the decimal point is automatically positioned
by 1C4 according 1o the gate time selected by SW2, When
range B is selected D2 is connected to the control input by
diode D8 and R321, selecting the external decimal point
option; the decimal point position is then determined by
which digit drive {DO to D3) is connected to pin 13 by SW2,
Thus the decimal point position is positioned correctly to
give a display reading in kHz even though the signal being
measured is pre-scaled on range B by 1C1 {+=10) and IC2A
(+2).

Range A input amplifier

When the A range is selected the signal to be measured is fed
directly, gr fram the 20dB attenuator consisting of R7, R12
in parallel with C5, C9, through R3 and C3 to the gate of
the scurce follower TR3. The output of TR3 is fed through
C8 to a high gain amplifier, TR5 and TRB, which drives a
Schmitt trigger TR7 and IC3C. Finally, the signal is
buffered by {C30 and fed to the input (pin 28) of 1C4.

R4 defines the amplifier input impedance and biases TR3.
R3, C3, D1 and D2 provide input overload protection.

Range B input amplifier

When the B range is selected, the signal is fed directly, or
from the same R7, R12, C5, C9 attenuator, via C2 to the
input of the differential amplifier TR1, TR2. TR4, R5,
R41, R10 bias the amplifier. Dicde D3 ensures symmetrical
clipping with large input signals.

The amplifier output is fed via C20 to the input of the high-
speed divide-by-10, 1C1. This has a differential input but is
used in single-ended mode by biassing the other input with
R18 which is decoupied by C12. The output of IC1 is
further divided by the D-type I1C2A connected as a divide-
by-two to give an overall pre-scaling of 20. The output of
IC2A is then fed through 1C3C and IC3D to the input of
IC4. All H.F, sections of the circuit are decoupled to the
ground plane by ceramic capacitors.

Display

IC4 provides the multiplexed high-current segment inform-
ation and digit sink capability required to drive the 8-digit
7-segment L.E.D. display. Resistors R33 to R40 define the
segment current.

CALIBRATION

Calibration consists only of the fine adjustment of the
10MHz oscillator frequency by C15,

Set the instrument to range A and with an accurate source
{e.0. 1MHz or 10MHz off-air standard or crystal reference
oscillator) adjust C15 to give the correct display £ 1 p.p.m,




FAULT FINDING

Typical circuit voltages

The following values are for +Vec = 5V and the input

terminals shorted,

Range A: C6 4.5V
TR3source 0.8V
TR3 gate ov
TR8 collector 1.7V

For Viattery

Typical circuit waveforms

Range A

Input signal, 1KHz sine wave 300mV Pk-Pk

Emitter
Source TR3 L'ZOOmV TRS
’ I
Base TR7 b
Pin 81C3C 3.8V
Range B
Input signal, 10MHz sine wave 300mV Pk-Pk
Emitters TR1 & TR2 60mv
Pin4ICt —{4.8V 1MHz
Pins 18 3.5V 10MHz IP";:
IC3A ] ¢

= 6 to 15 volts, +Vee should be 5V X 0,25V

Range B: C1 4.1V
TR1, TR2 emitters 1,15V
TR1 collector 3.5V
TR2 collector 3.5V
. | Collector
160mV TR6 av

Collector l l

Pin 11 1C30 4.7v

Collector TR2 800mV

1

. 4.8v
Pin 5 1C2A 500K Hz

a2y PinG 3.5v
5MHz  1C3B SMHz




FAULT FINDING CHART

1. Is there anything visible on the display ?

N

+

—YES NO-—3Check input voltage (6V-15V)} and power

lead connections. Check for broken or short
circuit PCB tracks. Check Ve on pin 14 IC3
is 4.75 - 5.25V.

A
2. Is display operating correctly ?

—YES NO—Missing segments can be more easily checked

by connecting a diode as foiiows. Anode of
the diode to the junction of D7, D8 and R31.
Cathode of the diode to pin 11 on IC4. This
is a display test and lights up all the digits,
segments and decimal points, thus giving
8.8.8.8.8.8.8.8.

3. Is the Instrument counting ?

—YES NO—Range A

Observe the waveforms under the heading
‘typical circuit waveforms’, and where the
signal is lost or incorrect, check the d.c.
voitages in that stage as outlined under the
heading ‘typical circuit voltages’. If the
signal is lost at pin 8, IC3 but present on pin
9, ensure that pin 10 is high, approx. +2V.
If it is not check for shorts on the track
which goes between pin 10 IC3 and pin 5
1C2 along the compenent side of Pcb, or
replace 1C2. If the signal is present on Pin
28, 1C4, check its surrounding components
and if these are o.k. replace IC4,

Range B

Again check signal and d.c. voltages for the
correct values, as outlined under the heading
‘typical circuit waveforms’. Note if it counts
on Range A then IC4 is not faulty.

4. Counts, but answer is incorrect

Range A

Follow calibration procedure to check the
10MHz oscillator. Check the input wave-
form, ensure it is ¢lean and free from ringing
as the frequency meter will try to read the
extra spikes on the waveform., Check the
signal and d.c. voltages at each stage.

Range B

Ensure that the instrument operates correct-
ly on range A first. Try a low level sinewave
and if it is counting half ensure that the
external clock is selected and divided by 2.
If the answer is constantly changing check
the d.c. voltages and H.F, decoupling around
TR1, TR2 and IC1.
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CIRCUIT DIAGRAM
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COMPONENT LAYOQUT
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PARTS LIST

Resistors

Ref Description Part No Ref Description Part No

R1 2K7J W25 CF 23199-0413 R22 4K7J W33 CF 23180-0148
R2 2K7J W25 CF 23193-0413 R23  220KJ W33 CF 23180-0107
R3 390RJ W25 CF 23193-0431 R24 2K2) W33 CF 23180-0101
R4 1MOJ W25 CF 23199-0428 R25  2K24 W33 CF 23180-0101
R5 120RJ W25 CF 23199-0434 R26 3K3J W33 CF 23180-0111
R6 100RJ W25 CF 23199-0408 R27 1OMK W33 CF 23180-0203
R7 10MK W33 CF 23180-0203 R28  4K7J W33 CF 23180-0148
R8 100RJ W25 CF 23199-0408 R29  2K2J W33 CF 23180-0101
R9 2K2J W25 CF 23199-0412 R30 560RJ W33 CF 23180-0118
R10 2K7J) W25 CF 23199-0413 R31 10KJ W33 CF 23180-0103
R11 68RJ W25 CF 23199-0432 R32 10KJ W33 CF 23180-0103
R12 1MOJ W25 CF 23199-0428 R33 330RJ WI125CF 23198-0422
R13 680RJ W33 CF 23180-0156 R34 330RJ WI125CF 23198-0422
R14 120KJ W33 CF 23180-0149 R35  330RJ WI125CF 23198-0422
R15 1K0J W33 CF 23180-0135 R36 330RS W125CF 23198-0422
R16 100R.) W33 CF 23180-0134 R37 330RJ WI125CF 23198-0422
R17 10KJ W33 CF 23180-0103 R38 330RJ W125CF 23198-0422
R18 82KJ W33 CF 23180-0113 R39 330RJ W125CF 23198-0422
R19 6K8J W33 CF 23180-0158 R40 330RJ W125CF 23198-0422
R20 2K2) w25 CF 23199-0412 R41 1K0J W33 CF 23180-0138
R21 4K7J) W33 CF 231320-0148
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Capacitors
Ref Description

c1 10UF 16V Tant
c2 47PK 500V Cer
c3 10NS 500V Cer
c4 10ONZ 63V Cer
C5 4P7D 500V Cer
c6 10UF 16V Tant
oy 1ONZ B3V Cer
c8 10UF 168V Tant
cs 47PK 500V Cer
cio 10NZ 63V Cer
cit 2P2) 63V Cer
c12 1ONZ 63V Cer
c13 10NZ 63V Cer
ci4 10N2 63V Cer

C15 Trimmer Cap
2 - 30pF

C16 18P) B3V Cer
ci7 22PG 100V Cer
c18 33UF 16V Elec
c19 33UF 16V Elec
Cc20 10NZ 63V Cer
c21 2P2) 83V Cer
c22 4P7l) 63V Cer

" Part No

23594-0218
23450-0036
23424.0435
23427-0302
23450-0037
23494-0219
23427-0302
23594-0219
23450-0036
23427-0302
23427-0528
23427-0302
23427-0302
23427-0302
23984-0003

23427-0275
23427-0268
23557-0216
23557-0216
23427-0302
23427-0528
23427-0527

Semi-conductors

Ref Description

D1 Dio BA244

D2 Dic BA244

D3 Dio BA244

D4 Dio IN4148TA

()] Dio TN4148TA

D6 Dio Zen 5V6 W75
BZX415V6

D7 Dio 1N4148TA
D8 Dio 1N4148TA
Dg Dio 1N4148TA

TR1 Tran NPN BF199
TR2  Tran NPN BF199
TR3 Tran FET BF245A
TR4 Tran PNP ZT X214
TR5 Tran NPN ZTX233
TR& Tran NPN ZTX313
TR7?7 Tran NPN 2ZTX313
TRS Tran PNP 2T X214
TR9 Tran NPN BFR41

IC1  IC SP8660PD
IC2  IC DM74LST74N
iIC3  IC DM74LSOON
Ic4 IC !CL721SDIPI.

/2 126 C
C

Part No

25030-0901
25030-0901
25030-0901
25021-0901
25021-0901
25131-0800

25021-0901
25021-0901
25021-0901

25388-0207
25388-0207
25601-0003
25341-0214
25380-0229
25380-0230
25380-0230
25341-0214
25383-0501

27251-0001
27232-0001
27203-0003
27250-0403




Opto, Electro/Mechanical, Mechanical and Packaging Parts

Description

10MHz Crystal XL1
Function Switch SW1
Range Switch SW2
Switch Screen
Display NSA 1588A
28 Pin DIL IC Holder
Earthing tag

PC8

ON/OFF Switch
Battery Connector
Foam Pad

Ext Power Socket
Nut for Power skt
Socket Shroud

W Button - PCB
fixing - 3 off

W Button - Case
fixing

Upper Case

Face Plate

Window

Window Shroud
Lower Case

Lower Case Insulator
Lower Case Screen
Rubber Foot - 4 off
Battery Cover
Control Knob

Input Socket
Connector

Test Lead Assembly

Part No

28500-0108
22218-0004
22218-0302
31331-0550
43734-0280
225740110
35358-0440
35555-0150
22218-0004
22577-0006
20661-0301
22581-0508
22581-0802
33311-0010
20041-0201

20041-0202

33536-0330
33331-0220
37634-0060
33533-0040
33536-0090
31333-0040
31333-0050
31141-8020
33533-0330
37131-0270
31514-0010

43181-0180

Description

Instruction Booklet
Translation Sheet

Guarantee
Registration Card

Aircap Bag
Aircap Bag
per 50 Pack
Vinyl Pouch
Printed Carton

Bulk Pack X50
Quter

Bulk Pack X50
Inner

Parts for Optional Connector Pack

Description

Aircap Bag

Carton

Carton Label

Aerial Assembiy
BNC/Coax Adaptor
Assembly
DIN/Phono Adaptar
Assembly
Instruction Leaflet

Part No

43581-0180
48581-0130
48581-0170

10615-0302
10612-0004

38631-0120
28338-0590
38112-0210

38114-0004

Part No

10615-0302
38111-0030
37538-0120
43712-0030
46813-0020

45813-0030

48581-0160
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ISSUED: MARCH 1982 | ' . R/A024
o - ' R
R.S. Components Ltd. S

13-17 Epworth Street '
Tor gg)?zggz:c;goHQm 253 1222 ;'ggg?g‘c:y Counter 1.C.
LData Sheet Stock No. 308-837

W,

The RS7218C Frequency Counter IC is a fully integrated 8 digit frequency counter, which cambines a high frequency
oscillator, a decade timebase counter, an eight decade data counter and latches, a seven segment decoder, digit multipiexers
and eight segment and eight drivers which can directly drive large LED displays (e.g- 0.5" muitiplexed displays 587-024).

The counter input has a maximum frequency of 10MHz. However, the maximum frequency may be extended by use of
prescaling technigues e.g. to increase the range to 50MHz a 74LS90 decade counter (307-610) may be used or to increase the
range to at least 100MHz the RS+100 Prescaler 1C (307-474) may be employed. The input is a digital input, and therefore in

many applications the input signal will need amplification and level shifting to give the correct digital signal.

The counter normally uses a 10MHz quartz crystal timebase (but a 1MHz quartz crystal timebase is possible), in addition the
timebase may be driven from an external oscillator. The user can seiect accumulation times of 0.01 sec, 0.1 sec, 1 sec and 10
sec. With a 10 sec accumulation time, the frequency can be displayed to an accuracy of 0.1Hz in the least significant digit.
There is 0.2 sec between measurements in all ranges.

The RS7216C incorporates leading zero blanking and automatic decimal point setting as the range is changed, but this may
be overridden using the external decimai point control when required. The reading displayed is in kilohertz in the frequency
modes and micro-seconds for the time measurement modes. The display is multiplexed at 500Hz with a 12.5% duty cycle for
each digit with a typical peak segment current of 25mA. In the display mode, both digit drivers and segment drivers are turned
off allowing the display off to be used for other functions if required.

FEATURES
» Functions as a Frequency Counter, Measures from + Single Nominal 5V Supply Required
DC to 10MHz * Stable High Frequency Oscillator, Uses Either IMHz

or 10 MHz Crystal

Internally Generated Multiplex Timing with Interdigit
Blanking, Leading Zero Blanking and Overflow
¢ Decimal Point and Leading Zero Blanking Indication

May be Externally Selected Decimal Point and Leading Zero Blanking Controlled
Directly by the Chip

Display Off Mode Turns Off Display and Puts Chip
« Eight Digit Multipiexed LED Outputs into Low Power Mode
« Hold and Reset Inputs for Additional Fiexibility

All Terminais Protected Against Static Discharge

+ Four Internal Gate Times:
0.01 sec, 0.1 sec, 1 sec & 10 sec

* Measurement in Progress Output

 Qutput Drivers will Directly Drive Both Digits and
Segments of Large LED Displays.

- I -
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ABSOLUTE MAXIMUM RATINGS

Maximum Supply Voltage (+V}................ 6-5V
Maximum Digit Qutput Current . ... _....... 400mA
Maximum Segment Output Current .......... 80mA
Volitage On Any Input or

Output Terminal{tj........... +V +0-3Vto -0-3V
Maximurn Power Dissipationat 70°C ... .. veoo1-0W
Maximum Operating Temperature

RANGE .....oovmcmrrroanerannns -20°Cto +70°C
Maximum Storage Temperature

RANGE ... ccvvnnmrrceeronnnnans -55°C to +125°C
Notes:

1. The RS7216C may bF_: triggered into a destructive latchup mode if either input signals are applied before the
power supply is applied or if input or outputs are forced to voltages exceeding + V by more than 0.3v.

ELECTRICAL CHARACTERISTICS
TEST CONDITIONS

+V =5-0V, Test Circuit, Ta = 25°C, unless otherwise specified.

PARAMETER SYMBOL | CONDITION MIN. | TYP. MAX. | UNITS
Operating Supply Current loo Disptay Off, Unused Inputs to OV C 2 5 mA
Supply Voitage Range Y -20°C < Ta <+70°C.input A,
Frequency at Fyax 4-75 6-0 vV

Maximum Frequency F MAX ~20°C < Ta < +70°C

input A, Pin 28 475 < +V <6-0V. Figure 3 10 MKz
Maximum Osc. Freq. and Ext. -20°C < Ta < +70°C
Osc. Frequency 4-75 < +V <6-0V 10 Mz
Minimum Ext. Osc. Freq. 100 kHz
Oscillator Transconductance gm +V =475V, Ta = +70°C 2000 amhos
Multipiex Frequency fmux fosc = 10MHz 500 Hz
Time Between Measurements fose = 10MHz 200 ms
Input Voltages:

Pins 12.27.28

Input Low Voltage Vi —20°C < Ta <+70°C 10 v

Input High Voltage Vi 35 \
Input Resistance to ~V

Pins 12,24 R Vi = +V=1-0V 100 400 Kk
input Leakage

Pin 27, Pin 28 Iy - 0 uh
Qutput Current lou VoL = 0.4V 0.36 mA
Pin2 low Vou = +V —08V 265 uh
Digit Criver:

Pins 15, 16.17.19.20.21,22,23

High Qutput Current lon Vour =+V-2:0V —150 —180 mA

Low Output Current 1oL Vaur =+1-0V +03 mA
Segment Driver:

Pins 3,4,56,8.9,10.11

Low Qutput Current jou Voyr =+1'5V 25 30 mA

High Qutput Current lok Vour =+V~25V -100 uA
Multiplex Inputs:

Pins 1.3.14

Input Low Voltage ViL 08 \

fnput High Voltage Vin =20 v

Input Resistance to OV R Vi =+1 0V 50 100 kK

‘ 50ns MIN
INPUT A sy ‘ \ "=t 0
c =1, - 10ns
£0ns MIN -t '

Figure 3. Waveform for Guaranteed Minimum F

R/4024 MARCH 1982
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I Figure 4 :
F wax FREQUENCY / Typical operating

s ® Characteristics

§ »

7

o , : : FMAX,
SOt as a Function of +V

APPLICATIONS NOTES
GENERAL
Input A

Input A is a digital input with a typical switching threshold
of 2.0V at +V = 5.0V. For optimum performance the peak-
to-peak input signal should be at least 50% of the supgply
voltage and centred about the switching vaitage. When the
input is being driven from TTL logic. it is desirable o use a
pullup resistor. The circuit counts high to low transitions at
both inputs.

Note: The amplitude of the input should not exceed the
supply, otherwise, the circuit may be damaged.

Multiplexed Inputs

The range, control and external decimal point inputs are
time multiplexed to select the input function desired. This
is achieved by connecting the appropriate digit driver
output to the inputs. The range and control inputs must be
stable during the last half of each digit output. {typicaily
125us). The multiplex inputs are active high for a common
anode display.

Noise on the multipiex inputs can cause improper
operation. For maximurm noise immunity, & 10k resistor
shouid be placed in series with the muitiplex inputs and a
68pF decoupling capacitor between the multiplex input and
QV, as shown in figure 9.

Table 1 shows the functions selected by each digit for
these inputs.

Control Input Functions

Display Test — All segments are enabled continuously,
giving a display of all 8's with decimal points. The display
will be blanked if Display Off is selected at the same time.

Display Off — To enable the Display Off mode it is
necessary to connect D10? to the control input and have
the HOLD input at + V. The chip will remain in the Display
Off mode until HOLD is switched back to 0V. While in the
Dispiay Off mode, the segment and digit driver outputs are
open. During Display Oft the oscillator continues to run
with a typical supply current of 1.5mA with a 10 MHz crystal
and no measurements are made. In addition, inputs to the
multiplexed inputs will have no effect. A new measurement
is initiated when the HOLD input is switched to OV.

1 MHz Select — The 1 MHz enable mode allows use of a 1
MHz crystal with the same digit multiplex rate and time
between measurements as with a 10 MHz crystal.

External Oscillator Enable — In this mode the external
oscillator input is used instead of the on-chip oscillator for
the Timebase input. The on-chip oscillator will continue to
function when the external oscillator is selected. The
external oscillator input frequency must be greater than 100
kHz or the chip will reset itself to enable the on-chip
oscillator. {The RS 10MHz crystal oscillator is. ideally
suited as an external oscillator).

Range Input — The range input selects whether the
measurement is made for 1, 10, 100. 1000 counts of the
reference counter. A change in the range input will stop the
measurement in progress withcut updating the display and
then initiate a new measurement. This prevents an
erroneous first reading after the Range Inputis changed.

TABLE 1
DIGIT
FUNCTION | coNNECTION
Range Input 1 hertz D10*
Pin 14 10 hertz D101

100 hertz D102
1000 hertz D10*

Control Input Blank Display D103 and Hold
Pin 1 Display Test D10?

1 MHz Enable D10

External Oscillator | D10°

Enable

External Decimal D102
Point Enabie

External Decimal | Decimal point is output for same
Point Input digit that is connected to this
Pin 13. input (except D107).

External Decimal Point Enable — When external decimal
point is enabled a decimal point will be displayed whenever
the digit driver connected to the external decimal point is
active {except MSD). Leading Zero Blanking will be disabled
for all digits following the decimal point.

Heold Input — When the Hoid input is at +V, any
measurement in progress is stopped, the main counter is
resel and the chip is held ready to initiate a new
measurement. The latches which hold the main counter
data are not updated so the last complete measurement is
displayed. When Hold is changed to OV, a new
measurement is initiated.

Reset Input — The Reset Input is the same as a Hoid Input.
except the latches for the Main Counter are enabled.
resulting in an output of all zeros.

DISPLAY CONSIDERATIONS

The display is multiplexed at a 500 Hz rate with a digit time
of 244us. An interdigit blanking time of 6us is used to
prevent ghosting between digits. The decimal point and
leading zero blanking have been implemented for right hand
decimal point displays. Any zeros following the decimail
point will not be blanked. Also. the leading zero blanking
will be disabled when the Main Counter overtlows.

The RS7216C is designed to drive common ancde LED
displays at peak current of 25mA/segment, using displays
with VF = 1-8 V at 25mA. The average DC current will be over
3mA under these conditions.

Resistors can be added in series with the segment drivers
to limit the display current in very efficient displays, if
required. Figures 5, 6 and 7 show the digit and segment
currents as a function of output voltage. (Vou referred to
oVv)

To obtain additional brightness from the displays, +V may
be increased up to 6.0V. However, care should be taken to
see that maximum power and current ratings are not
exceeded.
300

200

IDIG(mA)

100

-10°C

0

0 1 2 3
AV V- IVOLTS)

Figure 5. Typicallpg vs Y —=Vour (45V <+V < 6-0V)
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Ta=25°C

Iggg (MA)

Vour (VOLTS)

Figure 6. Typicaliggg vs.Voyr {+V Varied)

ac

Igrg tmal
~
~
~

i -y =50V

0 }
0 1 3 3
Vour VOLTS)

Figure 7. Typical lggg vs. V oyt (Temperature Varied)

The segment and digit outputs in the RS7216Care not
directly compatible with either TTL or CMOS logic.
Therefore. level shifting with discrete transistors may be
reguired to use these outputs as jogic signals.

Segment Identification:

N.B. The correct display to use with this device is a
common anode with right hand decimal point e.g. RS
multiplexed seven segment display Stock No 587-024

ACCURACY -

In a Frequency Counter crystal drift and quaniization
errors cause measurement errors. When - measuring
frequency a signal derived from the oscillator is used in
the Reference Counter, therefore, an error in the oscillator
frequency will cause an identical error in the
measurement. For instance, an oscillator temperature
coefficient of 20ppmi*C will cause a measurement error of
20ppmi°C.

In addition, there is a quantization error inherent in any
digital measurement of =1 count. Clearly this error is
reduced by dispiaying more digits. With frequency
measurement obvicusly the maximum accuracy is
obtained with high frequency inputs.

OSCILLATOR CONSIDERATIONS

The easiest way of implementing the timebase oscillator

is to use a 10MHz crystai (307-799) and associated
circuitry as shown in figure 8.

5.5p-65p
{125-660)

10MHz (307-799)

22M
{or2x 10M)
Pin
26

Pin
25

Figure 8. Crystal Osciliator Circuit

If the 1MHz enable opticn is to be used. this may be
impiemented simply by sucsututing a 1MHz crystal (307
761) for the tOMHz crystal in figure 8 and connecting the
1MHz enable control circuitry.

An external osciliator. eg. the RS 10MHz Crystat
Oscillator may be used by connecting the
oscillator output to pin 22 2nd connecting the external
oscitlator enable centrol circuitry. {N.B. os¢illator output
must meet input voltage criteria as detailed in maximum
ratings and glectrical characreristics sectionsh

CIRCUIT APPLICATIONS

GENERAL NOTES

The Range and Function
input switches should be
break before make types.
The control, hold and reset

switches, being individual

Meas. it prog o4

switches may be miniature

toggle, slide or pushbutton

-8 Ext OS¢

D1G°
types, as required. (N.B. all s LA B1or
switches, however, should —] 20 D1
have gold contacts’, — e orer
The display may be made up LR — o
using twosrg_?ltiplexed feset "i i 435 11 ! WAt o1
displays (587-024), or eight 10K Range hold
0.5in individual displays (587- myv\' EEEEL ‘D‘ec",l,,,,‘ff 2 j f
254) 10k N 1234587 . T I 1 1
The recommended supply 2 T T a;v“j' 2 s
decoupling is a 220u T P wonhet
electrolytic capacitor and a :’:_L}_I'

100 n disc ceramic (124-178). -
as close to the device supply 1\
pins as possible. 1 TH:z be—
Range ¢ i “‘)g:z over flow] 0107 D10* D10 oo | D1 oror
L noooni bj0* | Dioe
r 1 Drsplay off |
. 2 Display test
Control < 2 Ext. Gs¢. enable

4 1MKZ 95C. enatie

£ £x1. CC enapie

LISwaTe -

°

as 2igit connecteqd
roioniy anen ext.
i ©penapledh

Decimal

I
poInt -

HHH\HH

Figure 9. Full RS7216C Test Circuit
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The RS7216C has been designed for use in a wide range of
Frequency Counter applications. In many cases,
prescalers will be required to reduce the input frequencies
to under 10 MHz. Because Input A is a digital input,
additional circuitry will often be required for input
buffering, amplification, hysteresis, and level shifting to
obtain a good digital signal. The complexity for doing this
can vary widely depending on the sensitivity and
maximum frequency required.

PRESCALER TECHNIQUES
Prescater + 10 up 10 50 MHz
5 +5v
) 14
input Clock 1
(from a 741590
digital cireuit) ‘307_510) %3
1 [Clock 2
Qa Qe .
I |2[ 3T TeT715 to input
I—l-:l—l A
Qv

Figure 10. Divide by Ten Prescaler

Note. The output from the 74LS80 comes from QC rather
than Qp to obtain an input duty cycle of 40% tor the
RS7216C. If the signal at input A has avery low duty cycle it
may be necessary to use a monostatle (74LS123 or similar)
to stretch the pulse width to guarantee a 50ns minimum
pulse width.

Prescaler + 100 up to 150 MHz
Q8y

f 1on_ 11 |8
n_T 2 f

1= . OUT
to input A

Figure 11. Divide by 100 High Frequency. Singie-
Ended Input

+5v
:100n
18 7
7
T'TLINPUTO——-"? 8620 2 fouT
c2 To input A

10n

2 34
l ’5k L,,,lln

Figure 12. Divide by 100 TTL Input {DC<fin <fmax)

For further details of the RS8629. Stock No 307-474, see
data sheet R/3059.

The use of the external decimal point control allows the
correct positioning of the decimal point {and zero
blanking) when prescalers are used — see page 3.

MEASUREMENT IN PROGRESS OUTPUT

The most simpie use this output may be put to is to enabie
a visual indication of a measurement in progress to be
displayed {see figure 13). In more sophisticated systems,
however, this output may be used to control any function
which needs to be synchronised with the start of the
measurement cycle (e.g. prescalers etc).

4 - +V

100k
measyrement g— BC21sL
inprogress 2
22k
2

270R

& ov.
Figure 13. Measurement in Progress Display

FOR SERVICE MANUALS
CONTACT:
MAURITRON TECHNICAL SERVICES
www.mauritron.co.uk
TEL: 01844 - 351694
FAX: 01844 - 352559
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TIMERS

L Fairchild Timers
' REFERENCE TABLE ‘
I Type Stock Pri.ces £ each
i}§3 :g% :ggg No. No. Description 1+ 25+ 100+
6100 4550 ..3.030 uASESTC  37628C - Single Timer . 0412 0.298 0209
€100 4550 3.030  uASSEPC  §7161C Duat Timer 0844 0611 0428
je Heference Ferranti Timers
E Pricts £ each REFERENCE TABLE
it 25+ 100F Type Stock e Pr.ces £ each
No.::. No. Description 14 25+ 100+
SE70 4760 4210 ZN103AE  67579F Precision Counter Timer 1650 1430 1.210

5740 080 0510 ¥

cpo0 74s0 soso  Motorola Timers
608C 5100 4080 - .

1.350 1150 0910
VBT 1730 vano CFERENCE TABLE

1010 0850 veas  Tvpe Stoch - Pricen £ wech
L&AAN  (UTD DK No. Na, D-:smp:ma . 1+ 25+ 100
—eMCI1455P1 67888 Wide Tange ad,usiable singte 0485 0375 0260

1$920 25.500 21.080
20060 17.000-13.600
13,260 11.280 2.070

:270 4550 3630 National Semiconductor Timers
3w rgnn 2070

+ACY 5556 640370 Wide range adjustable single 2460 1.850 1.230

REFERENCE TABLE

1220 1.020 0850 Type Stock Pri. &5 £ gach
No. No. Description 1+ 25+ 100+
3970 3650 3.060. LMI22W 363018 Precision Single Timer 5100 4.080 3.400
5690 5220 4.370  LMIDN 34831D Precision Single Timer 1,180 0950 0.780
3920 9120 7.630 LMSS5CH 347018 Single Timer 0.850 0.680 0570
267C 1650 3.060  LMSS5CN 3459BA Single Timer 0.580 0.460 0290
o .‘§§".¥ .220 4370 LMBSSH 36441X Simgie Timer 2440 2040 1.700
LMS56CK 356788 Dual Tirmes 0930 0.740 0450
- LM556. 47564G Dual Timaer 4520 3.700 3.160
ae Jegulators
RCA Timers
Prices £ each REFERENCE TABLE
1a 254+ 1004 Type Stock Prices £ each
- - 3250 28970 24.010 No. No, Deacription 1+ 25+ 100+
31230 22.710 24010 CABS5CE 26478F Single Timer 0628 0.366 0.281
CABSSE 26477H Single Timer 0.774 0.451 0346
CASSST 64672E Singte-Timer 1.332 g.;ﬁg 0. ss;g
S . CA555CS 219116 . Single Timer 1.2 ; 0.5
~ur-ent Zener Diodes CABSSCT S4670R Single Timer ™. 1259 0733 0563
Prices £ sach taneti imers
> | Presstaen Sg |csrm
w1 A 4.@, 4080 REFERENCE TABLE ) -
S 612G 4. A 080 - - -
LT - Type Stock Prit.es £ each
e 812 4.8%0 4.080 No. No. Dexcription T+ 25+ 100+
NEBSS5F 56028F Single Timer 1130 2.800 0.750
NESSSN 560290 Single Timer 0429 2352 0.2827
NESSEF 56034 X Oua! Timer 1408 1177 005438
NESS6N Dust Timer 0.8660 0550 0440
5 Quad Timer 1.880 1.000 0.794
Single Timer - - -
Single Timer 1,500 1,250 1,001
Single Timer 2700 2.160 1200
Dual Timer 4130 3440 2752
Texas instruments Timers
~ : i _REFERENCE TABLE
e . Type .’ Stack Prices £ each
AL, . [ + -
FEERTE "c;:‘,fm":om Na. No. . Description LA 25t
Jie gred VTR aai NESssP 9§184H Genersl Pumoss 0817  0.463
RIS U 4nuy N e aan Dugl NEGSE "8 °oan
- v e NEBdEN ARMM3IF Ouat SELLS taug oLl
SES8SHG 9182A Ge-nemi Purpose 1.837 1 304

-'ﬁwm:wmws wwmrowrfsorszz.. — S
.q_.,:grrw”md 7827 P;‘,sie’qadum »1C electironic services _ o
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PF11200 SERVICE MANUAL (48581-0203)

Addendum for PFI4Z200A

. From September 1981 the PFM200A supersedes the PFMZ00.

The PFMZ00A has standard

BNC connectors in place of the 4mm sockets plus improved cosmetics but is otherwise

electronically identical to the PFM200.

A number of incidental changes have

been made, partly resulting from the ongoing modificatiens made to the case for
other instruments, but these should all be self-evident from the parts list

differences shown below.

Note: The BNC sockets prevent the case lower being slid off as described in the

manual. Instead, after levering out the retaining clip as shown, squeeze one of

the long edges of the lower inwards and ease away from the case upper, working

from the battery compartment do

snapping in the other.

Parts List Differencés

Component

Input socket connector (4-way)

Rivets for socket connector

BNC socket

W-button, pcb fixing
Case-upper

Faceplate

ON-CFF swifch

Rivets for ON-OFF switch

Screw M2/8 poly/c for ON-OFF

M2 nut for ON-OFF
Battery Connector
Foam Pad
Insulator
Earthing spring
Aircap bag

Vinyl pouch

Test leads
Printed carton
Instructions

Translation sheet
Shroud for jack socket

September 1981

" PFHM209

31514-0010
31123-0070
Not used -
20041-0201
33536-0330
33331-0220
22218-0004
20028-0005
Not used
"

22577-000s5
20661-0301
31333-0040
35358-0440

10515-0302°

38631-0120
43181-0180

-38338-0590

48581-0180

48581-0130
33311-0010

wnwards. Replace by engaging one long edge and

PFM200A

Not used

v .
22588-0004
20041-0202
33536-0420
33331-0440
22218-0007
Not used
20234-0021
20210-D100
225770007
Not used
31344-0050
35358-0470
10615-0300
Not used

" Not used

38338-0650
48581--0420

Not used
Not used

=TT T




thandar

PFM200A FREQUENCY METER

INTRODUCTION

The PFM200A is a battery operated pocket-size frequency meter
featuring 3 20Hz to 200MHz measurement range, 3 high accuracy
crystal timebase and an 8 digit L.E.D. display.

There are two ranges. Range A has a measurement capability
of 20Hz to 10 MHz and 4 gate times giving a resolution down to
0.1Hz. Range B has measurement capability of SMHz to
200MHz and 4 gate times giving a resolution down to 1Hz.

Input sensitivity is typically 10mV rms at the 0dB8 input and
100mV rms at the —20dB input. Both inputs are via BNC
sockets and have an input impedance of nominally 1M /S0pF.

The display reads out directly in kHz, with automatic decimal
point positioning, and also has a low battery indication. Typical
battery life is 10 hours from a 9V alkaline type and the meter
can aisa be operated from an optional AC adaptor.

ACCESSORIES AVAILABLE

AC adaptors for 117V, 220V or 240V
TP60O 600MHz Prescaler

x1 Probe, x 10 Probe

Padded Carrying Case

Service Manual

SAFETY SYMBOLS
Internationally recognised safety symbols are used on the
PFM200A front panel and in this manual. They are:-

meaning CAUTION.  Carefully read the caution

' statements with regard to proper use of the instrument.

. Damage to the instrument may occur if these pre-
cautions are ignored.

meaning WARNING, Carefully read the warning
staterments with regard 10 proper use and handling of
lI the instrument. Serious personai injury may result 1f

these precautions are ignored.

Thandar Electronics Ltd.,

London Road, St. lves,

Huntingdon, CAMBS.

Tei: (04801 64646

@

Leaflet No. 48581-0420

;

a )
thandar

Frequercy Meter
PFM 200A

2345618

SPECIFICATION
FUNCTIONS
Rangs A
Frequency range:
Gate Times:

Readout:

Resolution:

Accuracy:

Range B
Frequency range:
Gate Times:

Readout:

Resolution:

Accuracy:
INPUTS

0dB

Input Impedance:
Sensitivity:

Maximum permissible input

valtage:
—20d8

Input impedance:

20Hz-10MHz

01 secs to 10 secs in 4 decade
steps

kHz

100H2 to 0.1Hz in step with gate
times of 0.01 to 10 secs

+ {1 count + timebase accuracy)

5MHz - 200MHz

0.02 secs to 20 secs in 4 decade
steps

kHz

1kHz 10 1Hz in step with gate
times of 0.02 1o 20 secs,

+ {1 count + timebase accuracy)

1MQ/50pF nomipal
Typically 10mV rms, see graph A
See graph B.

1M /B0pF nominal

Sensitivity: Nominally —20dB with respect
to 0dB input
Maximum permissible input  See graph B
voltage:
Graph A
mV L
rms sensitivity versus frequency
100+
50 —

range A range B
” \
10+
5 } | ! — :
20 100 10K 100K 1M 10M  100M200M
Hz
Graph B
1000 = permissible input
level versus
frequency
100 +
volts
pk-pk --20dB
10 -
1 | } !
1K 10K 100K ™ 10M 100M




TIMEBASE
Crystal ascillator frequency: 10MHz

Initial oscillator adjustment <X 2ppmat ¢
ervor:

Oscillator 1emperature Prd 0.3ppmi° [
coefficient:

QOscillator ageing rate: <1 10ppm per year
GENERAL

Power Requirements

Battery type: gV alkaline or zinc carbon type

Battery life: Typicaily 10 hours using alkaline
type, depending on range and

display.

Low battery indicator: All decimal point illuminated

6V-15V OC at 100mA via 2.5mm
jack (tip positive) from approved
AC adaptor, car battery etc.

5%¢c 10 40°C

External power:

Environmental Operating
Range:

Environmental Storage _40°c 10 -80°¢C

Range:
MECHANICAL
Case Size
Weight

157 x 76 x 32mm
170 gms exctuding battery

OPERATION

Pawer

The PFM200A requires @ 9 voit alkalina or zinc carbon battery.
Alkaline types are recommended and snouid give a battery life
of typically 10 hours, depending on -ange and display. To fit
or change the battery ensure the ON.CFF switch 1) is in the
OFF position then siige off the battery cover in the direction
shown by the arrow on the cover.

l' WARNING. To prevent shocs hazard, all inputs must
be removed before changing tne battery.

Fit the battery abserving the correct polarity. Reverse battery
connection wiil cause rapid battery giscnarge and may damage
the instrument.

Low battery voltage is indicated by tne ilumination of all
decimal points. Correct operation il continue for a short
periog but the battery should be repiaced as soon as possible.

Always remove an exhausted battery from the instrument 10
avaid possible damage through leakage.

Alternatively, the meter may be powered from an external
source such as an approved AC adapicr or 3 12 volt car battery
via the cigar lighter. Connection 10 the external power socket
{2) is by means of 2 2.5mm jack plug, tip positive and the DC
source must be in the range 6V-15V, with a current capability
of 100mA.,

Range and Gate Time Selection
For frequencies in the range 20Hz 1o 10MHz select range A
with the range switch (3).

For frequencies above 10MHz select range B with the range
switch [3). Range B may be used down to SMHz but sensitivity
will deteriorate below 10MHz. Operation above 200MHz is
typically possible but not guaranteed; exceeding the maximum
frequency capability will result in an unstable reading.

in both cases select the shortest gate time that gives the desired
resolution with the Gate Time switch (4}, The decimal point is
always positioned correctly to give the readout in kHz.

Inputs
Both inputs hawve an impedance of neminally ™M /50pF,

Use the OdB input (B} for low levet signals; sensitivity is
typically 10mV rms but varies with frequency, see Specification.
The sensitivity values shown apply to the r.m.s. value of a sine-
wave signal but the instrument will operate with signals of any
wave shape whose peak-to-peak vaiue is greater than 3 x the
indicated sensitivity, up to abaut 5 voits pesk-10-peak. Aboave
300mV peak-to-peak, however, dicce ciipping occurs and the
input impedance becomes non-linear. it may then be necessary
10 use the attenuated input.

The —20dB socket (B) is an attenuated input with a sensitivity
approximately ten times lower and can be used for signals up to
the maximum rated level given in the Specification, Tl
Further attenuation can be provided by the connection of an ~
external series network. 10Mf in parallel with 5pF will give 2
further —20dB as will a suitably adjusted x10 oscilloscope probe.
This can be done with either input and has the advantage of
reducing the load on the signal source py a factor of 10.

Overload Protection

Both inputs are protected against the connection of line voltages.
The maximum permissible input voltage at other frequencies is
given in the Specification, graph 8.

SAFETY PRECAUTIONS

When working with high voltage signals, safety rules must be
observed. Remember that the signal ground is directly connect-
ed ta the negative side of the power input. The following rules
arg recommended.

1. Use oniy an approved AC adaptor. Any other external
source of power should be soundly grounded.

2, Use extrermne caution when working with voltages above
80V; always disconnect power from the circuit being
tested whilst connecting or disconnecting test leads.

3. Never unpiug a test lead from the instrument while it is
still connected to a high voitage.

4, Take special care when working with high power trans-
mitters.

CALIBRATION AND MAINTENANCE

Calibration is guaranteed as in the Specification. However,
although the crystal in the oscillator is pre-aged before assembly,
further ageing of up to * 10ppm can occur in the first year,
Since this ageing rate decreases exponentially with time, it isan
advantage to recalibrate the instrument after about six months
when the ageing rate has siowed down.

Recalibration may be carried out without dismantling the
instrument by accessing the trimmer through the hole in the
front panei marked CAL (7).

Adjustment can be monitored by using a frequency standard or
standard frequency receiver to provide a high accuracy signal
at the input.

Use a non-metallic trimming tool when adjusting the oscillator.
If enly a metal tooi is available, allow for the frequency shift
that the metal tool introduces whilst making the adjustment s¢
that the meter reads correctly with the trimming tool withdrawn.

The Manufacturers, or their agents overseas, will provide repair
for any meter developing a fault. Where owners wish to under-
take their own maintenance work, this should only be done in
conjunction with the Service Manual which may be purchased
directly from the Manufacturer or their agents overseas.

GUARANTEE
For guarantee details please see separate insert contained in
packaging.

FOR SERVICE MANUALS
CONTACT:
MAURITRON TECHNICAL SERVICES
www.mauritron.co.uk
TEL: 01844 - 351694
FAX: 01844 - 352554




