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FRG-9600 TECHNICAL SUPPLEMENT

"i--l-.'-- - W -
- . .

This manual is intended to serve as a supplement to the FRG-9600 Operating Manual. Detailed
information regarding functions, specifications, options and operation has been provided in the
Operating Manual,. and is not reprinted herein. Therefore, this supplement is not intended to
serve as an independent reference, but to be used in conjunction with the information provided
in the Operating Manual.

AT T

.2 FRG-9600 is designed to perform properly for many years without any need for internal
adjustment. However, the complexity of the circuitry is such that tampering with the internal
adjustments or components will void any warranty and may seriously degrade performance, and
Cause serious damage. Therefore we recommend that the FRG-9600 be referred to an authorized
Yaesu agent for service or modification, if required.

While we believe the technical information in this manual is correct, Yaesu assumes no liability
for damage that may occur as a result of typographical or other errors that may be present.
Your cooperation in pointing out any inconsistencies in the technical information would be
appreciated; however, Yaesu Musen reserves the right to make changes in the circuitry of this
receiver, in the interest of technological improvement, without notification of the owners.
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CAT TEST PROGRAM

TLIST

¥os-"REM RESET FIF-&S 1/0 CHIP
S ia

POKE 49345,8: POKE 49345,8: FPOKE 49345.0
REM INITIALIZE FIF-43 I/0 CHIP
FPOKE 49345,564: POKE 49345,287: POKE 4934345,5%5

HOME = FRINT "INFUT (@) — (7} " .
FRINT * (@).......FREQUENCY SET"

FRINT * (1) aaoaa  aFM=-WIDE"

FRINT * (2).euun. JFM-NARROW"

PRINT " (3) i anenn AM-WIDE™"
PRINT " (4).......6AM—NARROW"
FRINT * (S).......UsB"

FRINT ™ (&) ... ....LBE"

PRINT ® 77 eaceeERD": FRINT

INPUT " SELECT 1 -~ 7 >";A:r IF A » 7 THEN 30
REM CALL -%38 CLEARS ALL EELOW £URSCR
PRINT 2 IF A = 7 THEN HTAB i: VTAER 1: CALL -~ 958: END

IF A = @ THEN N@ = 1@: GOTO 1620
IF A = 1 THEN NB = 23
IF A = 2 THEN NB = 222

IF A = 3 THEN NB = 21

IF A = 4 THEN NB = 28

IF A = 5 THEN NO = 17

IF A =56 THEN N@ = 15
GOTO 22860 .

REM FREBUENLCY SET

FRINT ®INPUT FREG. (MHZ}™ |
PRINT © FRERQ. RANGE 68.0 — 9@5.@ (MHZ) ": PRINT

INFUT FR '

IF FR < 68.0 OR FR > 9@5.08 THEN PRINT : PRINT * OUT OF RANGE !“: PRINT
: HTAB 10: PRINT "INPUT ASAIN '“: FOR I = @ TO 1DBA: NEXT : VTAH 14- CALL
- P52: 070 1020 :
FR = FR = 1922Q0 )

Mi = INT (FR / 122292

M2 = INT (FR / 188G} - M1 % 1pD

MZ = INT (FR /7 18) - M1 % 1BBE2 - M2 % 100

L1 = ML % 1QQ@239:1.Z7 = M2 » 1002:L3 = MZ = 10

M8 = FR — Li ~ L2 ~ L3:M4 = INT (M4 + .5) % 1@

Ml = INT (ML / (@} % 14 + ML — INT (ML 7 1@) % 1@

NZ = INT M2 / 13) % 1& + MZ — INT (MZ 7 18} *i0 ' T
NZ = INT (M3 /7 18} % 14 + M3 - INT (MZ 7/ 1@) * 18

N& = INT (M4 7/ 18) % 16 + M4 — INT (M4 /7 1D} * 1@

REM  SEND SBYTES YIA FIF-45 TO RCVR

PONE 49344 ,N@: POKE 49I44,N1: POKE 49344,N2: POKE 49344 ,N3: PCOKE 49
344 ,N4

GOTO

A

@



CAT SYSTEM PROGRAMMING ADDENDA

Operating Manual Errata

The second paragraph on page 34 of the Oper-
ating Manual is in error with respect to the
polarity of the TTL signal ievels. It
should read, ™0V = "SPACE" and +5V =
"MARK™)" for serial data to the FRG~8600.

Also, on page 38, in line 20 of the program
example, the programming cedes in the third
and fourth occurances of CHR$(} should be 84
and 50, respectively, allowing for the con-
version from hex to decimal as described in
the text.

CAT Test Program =~~~ - - -
A listing of an Applesoft BASIC test program

for the FRG-9600 CAT System with FIF-65 CAT - - -

Interface Unit is shown at the Tright.
can be used as is with an Apple II computer
for elementary frequency and mode selection,
but should be considered only as the basis
for more sophisicated CAT operation with the
addition of the user's scanning routines.
The same program should work on other compu-
ters with appropriate replacements of the
POKE and CALL statements. Refer to the CAT
System Command Chart on page 39 of the Oper-

codes used in the program. 7 -

Lines 10 and 20 clear'land initialize the 1/O
chip in the FIF-65, setting it for 4800
baud, 8 data bits, 2 stop bits and no
parity. This port initialization  will™ be
different for other computers and interface
units,  For “example, Some computers include
an 1/O chip which can be programmed with
BASIC commands such as OPEN COM ... Check
the computer manual for the correct instruc-
tions under the OPEN command, or the serial
1/0 procedure.

Lines 30 to 130 print a simple command menu
on the display, and accept keyed input of
the Menu Selection for the desired command.
The menu should be modified for commands
added by the user, such as for scanning.

LLine 135 just identifies the function of
CALL -958, which is equivalent to ctrl-Z or
PRINT CHR$(26) on many terminals.

It~

ating Manual for details of the command

- correct range of the receiver.
" then eliminates the decimal.

Line 140 leaves a blank line below the menu,
clears the screen and ends the program if
menu selection 7 {END) is input.

Line 150 sets the Insruction Byte (N} to 10
for Frequency Set, and jumps to the corres-
ponding routine beginning at Line 1000.

Lines 160 to 210 set the corresponding
Instruction Byte (N), to the decimal value
of that shown {in hex) in the Command Chart
for the various modes. Line 220 then jumps
to the sending routine starting at 2000.

Lines 1000 — 1050 comprise the input portion
of the Frequency Set Routine. Lines 1010 to
1040 display the range and accept the keyed
input (with a MHz decimal) if within the

Line 105
Notice that
the variable FR must be single-precision in
this case. ~Aside from that nothing here is
critical; there are many ways to optimize
this input procedure for simplification or
operator preference, just as long as FR ends
up as the desired new frequency in whole
hundreds of Hz.

Lines 1060 to 1140 convert whole decimal

- mumber FR into hexadecimal Data Bytes NI

through N4. In Lines 1060 to 1100, Ml — M4
and L1 — L3 are intermediate variables used
to separate out the four 2-digit decimal
segments of FR.
convert each of the intermediate decima’
segments into its hex equivalent. In mat_
computers this entire process can also be

- ‘done with strings and hex-conversion com-

mands provided in some BASIC dialects. For
scanning, it is most important to optimize
this routine for maximum speed.

Lines 2000 to 2020 send bytes NP through N4
to the receiver, and return to the menu.
Notice that all five bytes are always sent,
even if only the mode is being changed {and
this sending routine is called by the jump
from Line 220). As mentioned in the
Operating Manual, only the first byte
{(Instruction Byte N@) has any significance
to the receiver when changing modes, but the
remaining four bytes must still be sent if
the command is to be accepted (their valu€
is irrelevant in such cases, so the f[re-

-

Lines 1110 to 1140 then ‘
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selection control is from the Band Unit, and
- Varactor Contral Voltage (VCV) for tuning is

" then passed

CIRCUIT DESCRIPTION

This description,
diagram, is intended to provide a general
understanding of the electrical functions of

the circuits in the FRG-9600, Such an
undePstanding is necessary for trouble-
shooting the receiver. Refer to the

schematic diagrams and parts list for
specific component and wiring details.

"VHF" and "UHF", and "band selection” in the
following description refer to 60 — 480 MHz
{VHF) and 460 — 905 MHz (UHF).

Fr_dnt End Stages

Signals from the antenna jack are delivered
to the Main Unit for application to the
Front End Module (VTY-1U103) according to
VHF/UHF band selection by diodes D1005 and
D1006 {both 1SS110). When the ATT butten on
the front panel is depressed, attenuator
relay driver Q1001 (2SC458BTZ) inserts
attenuation via RLI100L

The Front End Module itself contains pairs
of RF amplifiers, varactor-tuned local
oscillators {VCOs), local buffers and
mixers, one each for VHF and UHF (this
internally serviceable}, Band

derived from the Local Output signal on the
PLL Unit. The Ist IF Output from the Front
End Module, at 45,754 MHz, is returned to
post-mixer buffer Q1002 {25C458BTZ) on the
Main Unit for SSB, AM and narrow FM; and
through monolithic crystal
filter XF1001 to remove unwanted mixer
products.  However, since this filter is too
narrow {28 kHz BW) for wide FM and TV, the
Ist IF Output is also passed to the WFM Uit
and the optional Videc Unit (if instailed).

For SSB, AM and narrow FM the filtered Ist
IF is applied to 2nd mixer Q1003 (3SK73GR),
which also receives the 35.06 MHz 2nd local
signal generated by TCXO/doubler X1001/01004
(25C458BTZ). The 10.7 MHz product of the
2nd mixer is then delivered to the NFM
Unit for filtering by dual monolithic
crystal filter XF4001 {15 kHz BW) before

application to oscillator/mixer/FM detector

together with the block |

- 1C Q4001 (MC3357P).

* fading.

Crystal X4001 (10.245
MHz) provides the 3rd local signal, which is
mixed with the filtered 2nd IF to produce
the 455 kHz 3rd IF. This is passed through
ceramic filter CF4001 {15 kHz BW), and
delivered to the SSB/AM Unit for those
modes. For narrow FM, the filtered 3rd IF
is amplified by Q4002 (2SCI623T2BL6} and
amplitude limited within Q400! before FM
detection by ceramic discriminator - CD4001.
D4001 (18S106) rectifies high frequency
noise present at the discriminator when no
signal is present, to produce the FM squelch
control voltage, for controlling squelch
switch Q4003 (25C1623T2BL6) via the front
panel squelch control. Detected FM audio is
passed through Q4003 when a ‘signal is
present, and delivered to the Mode/Scan Unit
for selection.

For SSB and AM modes, the 455 kHz IF signal
delivered to the SSB/AM Unit from the N.FM
Unit is amplified by Q4505 (3SK73GR) and
then passed on to the Fil/Car Unit, where
the signal is passed through ceramic filter
CF5001 {24 kHz BW) for SSB, or CF5002 (6
kHz BW) for AM. After filtering the 3rd IF
signal is returned to the SSB/AM Unit for
amplification by Q4501 and Q4502 {both
3SK73GR}, and buffering by Q4507
(25C1623T2BL6). Detection for AM and AGC is
provided by D4501/D4502 (1SS106.x 2}, and
the resulting ‘audio is delivered to the
Mode/Scan Unit for selection. A sample of
the rectified IF is buffered by Q4506
{2SC1623T2BLE) and fed back to IF amplifiers
Q4501 and Q4502 to control | their gain during
The amplified 3rd IF signal from
Q4502 is also buffered by Q4503
{(25C1623T2BL6) and applied to diode ring
Q4504 {ND487C2-3R) for detection. Q4504
also receives a carrier buffered by Q4508
(25C1623T2BL6)at either 453.5 kHz (LSB) or
456.5 kHz (USB), generated by either ceramic
oscillator CO5001/Q5001 or CO5002/Q5002,
respectively, on the Fil/Car Unit. Q5001
and Q5002 are both 2SC945AP, selected by
mode data controlling switches Q5003 and
Q5004 (both 2S5C1623T2BLE), respectively.
The resulting demodulated S$SB audio is
delivered to the Mode/Scan Unit as for the
other modes.



quency data can be left in these bytes).

Before adding more funcrions to this pro-
gram, first key it in, with the appropriate
changes to Lines 10, 20 and 2010 for your
serial communications hardware (if not using
the FIF-65 and Apple II). Then make sure
that it runs as expected

Next add your own scanning routine: program
the keyboard to select the direction and
start and stop scanning (use the INKEY$ com-
mand, or similar). Scanning up is done
easily by incrementing FR after Line 1050
and recalling Line 1060, and scanning down
by decrementing FR in the same way. It may
help programming to make Lines 1060 to 2020
into a subroutine. Try adding programmable
scan limits with auto-reverse or looping
{you will need to comnect the Scan Stop and-
for AGC lines to make use of these in your
program. See below).

Memories can be added to the program by
making FR into an array of 7-digit numbers.

."If'_ your computer includes a real-time clock

you can link to various memories, so that

your favorite stations will be selected at

different times.

S-Meter Signal Interfacing

As mentioned in the Operating Manual,

certain CAT Interface Units include an A/D.

{analog-to-digital) converter, which pro-
vides the computer with a numerical
representation of the signal strength. In-
cluding this in your programming allows
automatic scan start and stop routines, and
automatic selection of the strongest signal
among a number of different frequencies.

If the interface that you are using does not
include an A/D converter, we suggest using
one of the many single-chip devices avail-
able for this purpose {some computers
already have an A/D converter built in to
read joystick input). In most cases the
easiest approach is an 8-bit parallel con-
verter which can be connected directly to
data bus, enabled by the desired 1/O
address, [/O request and the read line from
the computer cpuw. The S-meter output at pin

5 of the CAT jack ranges from zero volts

when receiving no signal signal to approx- -
imately 2.5 volts when the S-meter reads
full scale. Use a converter with high-
impedance (>100k} input, or include a
buffer. Using a parallel converter in this
way allows signal strength sampling from
BASIC with the INP command.

4
Squelch Interfacing

The SCAN STOP control signal at pin 6 of the
CAT jack is a simple TTL-level on/off
signal, which can be read by the computer
without conversion. However, it is neces-
sary to connect this pin to a TTL sensing
port on the computer, such as a joystick
port. The BUSY pin will be at high level
when the squelch is open, and low when
closed, which level depends on the setting
of the front panel SQL control (which is nd
disabled during CAT control). This -can
certainly be implemented easier than the S-
meter signal, but provides less information
for programming,



Wideband FM

As mentioned previously, the 435,754 MHz lIst
IF signal from the Fromt End Module is

delivered to the W.FM Unit. This is applied

to Mixer/FM detector IC Q350! (MC3356},
along with the 2nd local signal, after
buffering by Q1005 {2SC458BTZ) on the Main
Unit, Q3501 also scanning control via Q4302
{25C1623T2BL6) and mode selection control
via Q3503 (2SA812T2BMS). Wideband FM audic
is delivered to the Mode/Scan Unit for
selection as for the other modes.

Mode/Scan Selection and Control

The Mode/Scan Unit receives mode selection
data from the cpu (r01 — r03), which is
decoded by Q5501 {MCI4028BCP} to provide
switching control signals for the analog
circuits. Audio from the detector for each
mode is buffered by Q5503 — Q5506
(2SC1623T2BLS, exc Q5504, 25C945AP), for AM,
FM-W, FM-N and SSB, respectively, These
buffers are controlled by Q5501 via Q5507 —
Q5510 (all 25C1623T2BL6), so that only the
_audio for the selected mode is returned to
the Main Unit for final amplification by
Q1013 (MB3713). The decoded mode selection
data from Q5301 also selects the appropriate
IF filters. The remaining transistors on
the Mode/Scan Unit provide sguelch and mute
control signals for scanning and automatic
scan stop. i

Frequency Selection and Display

All frequency selection and display
functions are handled digitally on the CPU
Unit behind the front panel, by 4-bit custom
LSI microprocessor Q2001 (HD614042-FA95).
A 2-kilobyte memory for the cpu is provided
by Q2002 (HM6116LFP-4}. Display data at
pins 1 ~ 11 is delivered via drivers Q2007 —
Q2014 ({all 2SC1623T2BL6E) to fluorescent
display tube DS2001 {FIP-14BM7). Negative
voltage for the display is developed by
DC/DC inverter Q2006 (2SC1959Y) in concert
with LOI,

One half of quad NAND gate Q2003 (uPD4011BG)
provides dial tuning data from photo-
interrupter S01 to pin 17 of Q2001, while
the other half of Q2003 oscillates to drive

beeper BZ01 when pin 51 of Q2001 goes high _

Dual op amp Q2017 (M5218) serves as an A/D
converter in conjunction with D/A converter
RB2003 to provide AGC data to Q2001 for
scan-stop purposes in SSB and CW modes. The
other D/A converters, RB2001 and RB2002,
provide frequency data to the PLL in 100 H:z
steps for the portion of the freguency below
12.8 kHz,

The remaining circuitry around QI8 — Q25
performs cpu and memory reset, backup and
off/on timer switching functions.



TRV S8

5055/ -00

_ . P - (1=

1no ...ED.-

BLOCK DIAGRAM

[ 1

| zo' 0500

-

| T

SGEIST
a0 - ENS50

MG/ 20 k.-_.

— oo |

-} LIMG — — =1

F ORI Do

. SOEDM
0T

A0 IEI0N

EURS

Y0 Y

.
=l

| e |

L]
|

E0in - A Lh
8 L Ty o)

LTERY

9% =09 la—— g1 bt

Nl X0
ﬂmﬁ Z AN _.__._.J.M”i_l Yivd 1¥) o
o3 |
Py pem—— M T L
S00ID
. LAS
RELETDIDHE
- K} ME 20 BZ1ZINYST
AGSELTISE | g —| DELLOSE |~ .r!hﬂﬂm.h-_ml_m-
AQE e s —e—{  BOOF 41T : *
A B 3
B ~ »
i
A - LEZHTS
A I 550 81070 = 1IIRELEE
r e
_i 550 I8
— e —_— ce
—_— - it Tvr! R .
HEXT - AN L Asal A _ tThuD el €P LH"E__.F N _m,__:..___u_un
ZDN (e ] BNEGA Ly - v L R TG eoezo  [=,7|ipoZs
= lisl €505 oo viar 1IN
™y ‘.A WIHLWW OO 3w
i .B_ | EG-064 " ZIE0 I
7 dd IR L N wEEIHIS
=0 a1 [P g ?A = v N ‘\ . LZ-30385%
] €0-004 €L-0L4 SOY3-T707 104
. -054
£9-094 ES Ly 10020 . h
Sl-7P
ip a .T/n
N
' |
£0-004 u; AvIClc 1-
AlHG 035 | Lraridl 4 _
BZIELIDSE La0sET)
YIvQ/ 15/ 9 0 e 41-L00ZD
L
Ty - =] F AE-  ADE TI1NOD
THMG-ME ﬁs | Y rS 03u :
s - P& | | v 2t ns w0 1D~ 01 2B L{ecsEcoiosz 8z1Z16vsz 50, W12 XA €N
»0'£008n cow00%0 |~ 1 | %0870 01019 | | 1. B9nce p_ml
I CLHESTR _11 I | THAES LY | __
i s gy poveong IS5 _ .
—— e — L T — aciiel . BEICE@IET HADDA]
. ail Ud LY | L . et
atd | 1o wa] | Lo aorlE nn._m...n_ﬂrum.n o Aot =] Sesis i o w 1 LO0BD | — 371 viv0 (M@
S ot osbo B i vo-cotss| | | wwoco j-pl G |7 Lo
. . EH-EB0" T
H. brssmis 100520 #E Doy _ . L 1 _ .—
| 1H451-n8 | "5 viB
130 HAT W a2 0l | b3
Tersio SEHUCEIH _ CIeS d? - d1 058 ZiAesrIst
LEDITHe-l  PILEENIS gy _ 70D |  €ODED &0 300ID
—. .
. 255YME | LOOYD ﬂ ! __.I —— e *
130 RarX1Hs050 OOAS X IMs ¥ 2 40 ape g | —] 5 MY

- A W e EE—eT T

{NOTLJOD) 1IN GWUEI_ AT -

_ AL

D3
M | 2"
e

'Hillﬂﬂ iME

T
— "
-

LI
L
—



CLeLCg

The high reliability of the chip components
and robot assembly used for the FRG-9600
make it unlikely that repair or realignment
will be reguired after it has left the fac-
tory. However, if damage does occur and
some parts subsequently be replaced,
realignment may be required afterwards. In
the event of a sudden problem during normal
operation, do not attempt realignment.
problems are usually caused by the failure
of a component, which must located and
replaced before realignment is attempted.

Because of the complex digital control
circuitry in this receiver we recommend that
sorvicing be attempted only by authorized
_aesu service technicians who are exper-
ienced with the circuitry and fully equipped
for repair and alignment. Therefore, if a
fault is suspected, contact the dealer from
whom the receiver was purchased for instruc-
tions regarding repair.  Authorized Yaesu
‘service technicians make all realignments
iand complete performance checks to ensure
‘compliance with~ factory specifications after
‘replacing any faulty components.

“Those who do undertake any of the following

“alignments are cautioned to proceed at their

own risk. Yaesu must reserve the right to
change circuits and alignment procedures in
the interest of improved performance,
‘thout notifying owners. -

Under no circumstances should any alignment
be attempted unless the normal function and
operation of the receiver are clearly under-
stood,
pinpointed and any f{aulty components
replaced, and the need for realignment
determined to be absolutely necessary.

The following test equipment {and thorough
familiaricy with its correct use) is neces-
sary for complete realignment. Correction
of problems caused by misalignment resulting
from use of improper test equipment is not
covered under the warranty policy.

Such”’

the cause of the malfunction clearly

ALIGNMENT

Y

- -

Alignment Equipment
Volt-Ohm-Ammeter  (50-kilohm/V DC, 10-
kilohm/V AC impedance)

4
AF  millivoltmeter

RF standard signal generator (SSG)
0.1 to 450 MHz, with calibrated level
and modulation (see note below}

RF voltmeter {VTVM or equiv.)
5% accuracy at 450 MHz, 10 to 1000 dB

SINAD meter (SINADDER}

Frequency counter (0.02 ppm, 6-digit)
Oscilloscope {for signal tracing)
Linear Detector

Spectrum analyzer (HP-141T or equiv. )

Video Monitor {for optional Video Unit only)

Note : SSG levels referred to in the align-
ment procedure are based on 0dBu=1 uV
at infinite impedance (unterminated).

Alignment Precautions

Correct alignment requires that the ambient
temperature be the same as that of the
receiver and test equipment, and that this
temperature be held constant between 20° and
30°C {68° to 86°F). When the receiver is
brought into the shop it should be allowed
at Jeast 2 hours for thermal equalization
before alignment.

Alignments must not be made unless the
oscillator shields and circuit boards are
firmly affixed in place. Also, the fre-
quency counter must be thoroughty warmed up
before beginning. Perform all steps in the
order given, as many are interdependent.
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Remove the top and bottom covers from the
chassis. The top cover is affixed by two
screws on either side, plus a grounding
clip, so after removing the screws it is
necessary to lift the top cover slightly at
the rear, and then slide it back about I cm.
Disconnect the speaker wires before pulling
the hver away.

The bottom cover is affixed by eight screws;
two on either side and four on the bottom.

Connect the SSG to the ANT jack and the AF
millivoltmeter in parallel with an 8-ohm
speaker to the EXT SPKR jack.

I, PLL Reference Oscillator Frequency

Jonnect the frequency counter to TP3001 on

‘the PLL Unit, and adjust trimmer TC300! for

4096 MHz 210 Hz on the counter.

2. Front End
(This step should be skipped unless the

_front end module is being replaced)

" {a) Remove the left side cover from the
front end module, and connect the Hi-Z

DC voltmeter to TP3002 on the PLL Unit.

(b) Tune the receiver for 106.999.9 on the
display, and adjust the pitch of the
coil indicated in Figure 1 for 26 =1V
at TP3002. Remove the meter and
replace the cover on the module.

3. 2nd de:al Qscillator Level

Tune the receiver for 80.000.0 on the
display, and connect the RF voltmeter to
Gate 2 of Q1003 on the Main Unit, shown in
Figure 2. Adjust T1006 and then TI1005 for

peak RF voltage on the meter (approx 1.15
0.3 Vrms).

4, 2nd Local Oscillator Frequency

(a) With the receiver still showing
80.000.0, connect the frequency counter
to TPI00! on the Main Unit and adjust
T1004 for 35.06 MHz 50 Hz on the
frequency counter,

{b) Retune the receiver so 78.999.9 is
displayed, and adjust VR1001 for
35.0473 MHz =25 Hz on the counter.

5. LSB/USB Carrier (BFO) Frequency

(a) Connect the frequency counter to TP1002
on the Main Unit, set the receiver to
the LSB mode, and adjust TC35001 on the
FIL/CAR Unit for 453.5 kHz %50.Hz on
the counter.

(b) Switch the receiver to the USB mode and
adjust TCS002 for 456.5 kHz 50 Hz on
the coumter.

6. RF Signal Path

{Part 7 mﬁst be performed immediately after
this part is completed.)

{(a) Tune the receiver to 100 MHz, USB mode.
Set the SSG output level to 0 dB, with
no modulation, close enough to the
receiving frequency to produce a
heterodyne of about ! kHz audible in
the external speaker.

(b) Adjust T1001 — T1003 for peak audio
output. {Adjust the VOL control, if
necessary, to keep readings on the
AF meter scale).

{c) Adjust the VOL controt so the AF milli-
voltmeter indicates just full scale,
and then preadjust VR1005 so that the
AF millivoltmeter indicates 10dB lower
than full scale. Now repeat the
peaking of T100I — T1003 two or three
more times.

(d) 1f the front end module is being
replaced, adjust the transformers
indicated in Figure 2 for peak on the
AF millivoltmeter.

7. Total System Gain

(a) Retune the receiver to 70.500 MHz, and
tune the SSG nearby for a heterodyne.

{b) Comnect the DC voltmeter {5V range) to
TP1003 and set VR 1005 fully CCW {The DC
voltmeter should show approx 4V).
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{c)

8.

Now increase the SSG level to 6dB and
adjust VRI00S gradually to the point
where the DC voltage at TP1003 just
starts to fall.

Squelch Preset Level

Temporarily disconnect the S5G from the
antenna jack for the following two steps

{a)

(b}

9.

(a)

(b)

{c)

Select an SSB or AM mode, and set .the
SQL controi on the front panel to the
12 o'clock position. Adjust VR5501 on
the MODE/SCAN Unit so that receiver
noise is just silenced.

Select the FM-N mode and adjust VR1004
for the FM squelch threshold point.

Scan Stop Signal Level

Reconnect the SSG to the ANT jack, and
set for standard FM modulation (3.5
kHz deviation of a 1 kHz tone). Set

the level to 0 dB at 70.500 MHz,

Set the receiver to the FM-N mode, with
5 kHz tuning steps. Tune the receiver
to the same frequency as the SSG {(peak
on the AF millivoltmeter).

Connect the DC voltmeter {10V rénge} to

pin 6 of the CAT jack on the rear panel
_(which should be at about 5V), and tune

" “"the receiver one step up and one step

down while adjusting VR5502 on the
MODE/SCAN Unit, until the DC voltmeter
shows a drop to near zero on each side
of the center ({requency.

10. FM Wide

{a)

(b)

Set the SSG output to +30dB (at 70.500
MHz), and modulate with +75 kHz devia-
tion of a 1 kHz tone.

Set the receiver to the FM-W mode and
again tune for peak audio on the AF
millivoltmeter. Then adjust T3501 on
the W-FM Unit for peak deflectlon on
the AF millivoltmeter.

1. S-Meter Full Scale

(a) With the receiver and SSG tuned io
70.500 MHz, set the receiver to USB
mode and the SSG level to 0dB with no
modulation. Tune the receiver for peak
indication on the AF millivoitmeter.

4

(b) Preset VR2002 on the CPU Unit fully
CCW, increase the SSG level to +30dB,
and adjust VR2001 on the CPU Unit so
that all segments of the S-Meter are
just lit.

12. S-Meter Threshold

Reduce the $SG output to +10dB, and adjust
VR2002 so that just the first two segments
are lit. If too many segments remain iir'
turn VR2002 fully CCW and then readjust f
more slowly.
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C4003 K70140007 | Tantalum 25WV  1uF C4530 K22170805] * " 0.00iuF B
(489D105x0025A1) (C2012B1H102KFA)
Ca021 K40129012 | Electrytic 16WV 10uF C4501, 4502, 4505, | K22170817 ~ " 0.04F B
{ECE-AICK100) 4506,4510, 4514, (C2012B1HI103KFA)
C4016 K40129038§ * * 100wF 45135, 4520, 4522,
(ECE-AI1CK10D 4524, 4525, 4529,
4531, 4535
C4528 K22i71008f - " 0.047uF F
CONNECTORS 4 (C2012F1HA73ZFA)
PONYO4TS | 3094-07A 4504, 4507, 4508, | K22141904| ~ 25WV  g.1pF D]
PD090479 {3094-DBA 4512, 4516-4519. (C3216D1E104MFA)
4523, 4526, 4532,
TERMINAL POSTS 4534, 4536
Q5000036 | TP-G C4511, 4521 K40129012! Electrolytic  16WY 10pF |
(ECE-A1CK100)
F2681101 | Printed circuit board - INDUCTORS
C026811A | PCB with compenents L4501-4503 L1190040 | 5-4 1mH
: FETs
Q4501, 4502, 4505 | G4800730GE 35K73GR CONNECTORS
P0O090477 | 3094-09A P
. TRANSISTORS PO0OS0480 [ 3094-12A L
04503, 4506—4508 |G3316237F | 28C1623T2BL6
DIODE QUAD H AHAIER
Q4504 2090135 ]} ND4§7C2-3R F2682102 | Printed circuit board
C026822A | PCB with components
DIODES

D4503 G2070020 | Si 18§123T2B TRANSISTORS

D4501, 4502 G2090244 | Schottky 185106 Q5001, 5002 G3309451P] 2SCH45AP

S - : S - b Q5003, 5004 G3316237F| 28C1623T2BL6

THERMISTOR
TH4501 G$090622 | SDT-09 DIODES
D3001-5005 G2090237 | Si MAL90
RESISTORS D5006, 5007 52090118 | Schottky 15597

R4502. 4510. 4511 | 124205470 | Chip RMC 1/10T 4701 _ 470 - L

R4504, 4515, 4521, | 124205101 | ~ 1017 10082 : CERAMIC RESONATORS
4524, 4527, 4529, : CO5001 H7900090 | CSB 453.5A2
4540 : - {H7900240; | {or R453.5C)

R4503, 4508 124205471 | * T 4TIT 4708 CCs5002 H7200100 | CSB 456.5A2

' (H7900250)] {or R456.50)

R4506, 4513, 4514 124205102 ] * " 102  1ka {
4516-4519, 4523, CERAMIC FILTERS S
4530, 4538 CF5001 H3500041 | CFM 45511

R4520 324205222 | ~ » 222] 2.2k CF5002 H3500371 | CFW 455HT

R4501, 4505, 4507, | 24205103 | - " 103) 10kn
4509, 4525. 4528, RESISTORS
4535, 4339, 4542 R5011 301215103 | Carbon film 1/8W 1oker TJ

R4537 1242051831 * ’ 183) 18k R5005 124265000 | Chip RMC 1/10T 0001 a5

R4541 124205223 ) ¢ v 223] 22k R5002, 5008, 5015.1 1242051011 " 1017 1005

R4534 12420533349 “ 3331 33kn 5017

R4531 . 124205683 | K 6831 68kQ R5013, 5020 324205222 - ' 2221 2.2k

R4522, 4528 T24205154 | ~ L 1541 150kQ2 R5001, 5003, 3004, J24205472 . 472] 4.7x02

R4512 124205334 | * iz 334] 330k 5007, 5009, 5010

R4532, 4533 324205474 | - g 4741 470k5 R5006, 5012, 5014.] 124205103 - " 1031 10k0

R4536 124205105 | " 105} 1Mo 5018, 5021

R5016. 5019 124205394 | ~ i 394 390k53

CAPACITORS CAPACITORS

C4513 K22170204| Chip S0WY  3pF CH} C5008, 5014 K22170227{ Chip SOWV  47pF CH
(C2012C11 HO3DCFA) 1C2012CHIH4T0IF A)

4527 K221702131 ~ " 18pF 1 C5012 K22170235] - " 100pF *
(C2012CHIH 1 0ODFA) {C2012CHIH101IEA)

C4503, 4509, 4533 | K22170235) ~ * 100pF # 1 C5010, 5016 K22470243) * - 220pF
(C2012CHIHI01JFA) 1C2012CH1H221IFA)




-

C5009, 5615 R221702451 = " 270p¥F C5504-5506. 5508-] K4017900] Electrolviic S0wv fuF
{C2012CHIH2T7LIFA) 5511 {(ECE-ATHKODIOD)
C5001-5006, 5011, {K22171008{ - 0.647uF F| C5502, 5507, 5513 K4012901i2 " 16WV  10uF
507 (C2012F1H473ZFA) (ECE-AICK100)
C5007, 5013 K40179001 | Electroiytic 1uF
(ECE-A1HK016)
INDUCTORS
L5501, 3502 Li190017 FL5H-102K 1mH
TRIMMER CAPACITORS
TC5001. 5002 K91000130 {ECV-1ZW &0x60 6URF
CONNECTORS
P00%0479 3094-08A
CONNECTORS PO020477 3094-09A
PO090478 §3094-07A
POD20480 | 3094-12A
=¥ ]
F2681104 | Printed circuit board
oD f CO26814A | PCB with components
F2682103 | Printed circuit board
C026823A | PCB with components [
Q6001 G1090088 | M(14028BCP
IC
1Qs550 G1090088 | MC14028BCP TRANSISTORS
Q6002-6012 G3316237F| 25C1623T2BLS
TRANSISTORS
5311, 5513 G3108127F | 25A8]1 2T2BM¢6
Q5504 G3309451P] 258CH45AP DIODES
Q3502, 5503, 5505~ G3316237F | 25C1623T2BLs D&001 -6003 G2090237 |Si MA150
5510, 5512, 5514~
5517
RESISTORS
DIODES R6012-6015 J01215103 | Cashon film  1/8W 10k T7
D5501-5513 G20590237 51 MA190 R6007-6009 JD1215334 | * ” ' 330k ¢
R600C1, 6002 . 1324205000 | Chip RMC 1/10T 000J on
R6003, 6004, 6016, [ J24205682 { = ” 6821 B.8kn
RESISTORS ] 6017
R3303, 3507, 5508, | 124205000 | Chip RMC 1/10T 000J o R60435, 6006, 6010,] 124205103 | - - 1037 10kn
3510, 5512, 5523, 6011
5536, 5538 '
R58135, 5521, 5526 124205101 | - B 1011 1000
E.5506 J242051021 - " in21 1k CAPACITOR
R5524, 5517, 5520, { J24205472 | ~ ” 472} 4.7kn C6001 K22141904| Chip 25WV 0.1uF D
5527 : (C3216D1EID4MFA)
R5301, 5502, 5504 { 124205103 | - . 103} 10k
5505, 5509, 5511, INDUCTODR .
5313, 5524, 5528 L6001 L1190017 | FL5H-102K 1mH
5532, 534, 5535,
5541, 5543 CONNECTOR
R5540 J242051531 - i 1531 15ks: P0090477 | 3094-09A
R5533 J24205104 | " 1041 100k
R5516, 5518, 5522, | 524205334 | ~ E 334) 330k0 RF A
5525 ' F2681102 | Printed cireuit board
R5539 124205105 |~ " 1031 1Mn C0268124 | PCE with COTMpOonents
R5537, 5542 1242052251 " 235F 2.2M0
R5544 I101215564 | Carbeon film 1/8W  S6Dkn TJ ic
POTENTIOMETERS Q6501 G1090649 | M5218L-01
VR5502 J50764103 | H0622A |0KE 10kIB
VRS501 130764473 | HO6224 47kB 47k5iB TRANSISTORS
CAPACITORS Q6502, 6504 G3108127F| 25A812T2BM6
Cs5519 K13179068] Ceramic S0WY 001K i Q6503 G3316237F| 28C1623T2RLe
] (DD106F103250)
C5501, 5503, 5512 | k22170817 Chip S50WV  0.01uF B
35145516 {C2012B1K103MIA) DIGDE
5517 K22171008 " N X S 311 O Fl D6501 G2090237 | si MA 1%
{C2012F 1H4732ZFA)
C53518 K2ll41904) » 25wV p.iul” D
{C3216D1E104MFA) )

T




RESISTORS
R&511 124205682 | Chip RMC 1/10T 6B2) 6.8k{l
RG63506, 6509, 6513 J24205103 } " 1031 10kn
6518, 6517. 6518 .
R&5]12 1242035183 | " 153) 15k
RE503 124208333 | - ” 333) 33ka
R&307, 6508, 6510, 13242051064 | " 1047 100k
6516
Res02 J24305334 " & " 3341 330kD
R6504 J24205123 | . 1253 1.2M0
RG6501, 6505 J24205215 " ! 225) 2.2M0
CAPACITORS .
C8501, 6503 K22170817| Chip 50WY 0.01uF
: {C2012B1H103MFA)
C6502 K40179014| Electrolytic ~ 10uF
 (SORE10}
C6304 K401290121 16WY 10uF
(ECE-A1CK100)
INDUCTOR
6301 L1150017 | FLSH-102K 1mH .
CONNECTQOR
POOSN48L | 5094-10A
TERMINAIL PAST
TP6a50 Q5000036 {TP-G -
- ) A '
F2681103 | Printed circuit board
C326313A | PCB with components
RESISTORS
RT7001, 70027 7 1J01215101 {Carbon film  1/2W 10053 TJ
JACK/PLUG
J7001 P1090435 1 HSJI0928-01-040 e
7001 (with wire) | T9204997A L
AR
- ANTENNA
Q3006044 | T4144
R0O1023530 | STAND A
DC PQWER CQRD
|T9015799 | FSK' 55-21-9.5
OPTIONAL AC-DC ADAPTER
D3000391 | PA-3A 100VAC
D3000392 | PA-4B 120VAC
D3000393 | PA4C 220-240VALC
SCHEMATHEEK
- Beh. T. Hultermans
Posious 4240
5504 EEEimdtroven
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VOLTAGE CHART (DC VOLTS)
Pin | VHF1 | VHF2 | VHF 3 | UHF 1 E c B | REMARKS
1| o 48| 0O 0 Q6002 0 0/8.0 0.6/0 | UHF1 / other
21 0 0 0 © Q6003 0 0/8.0 0.6/0 |VHF3/ =~
3| oo 0 0 Q6004 0 - OFF/ON 0/05 | VHF2, UHF2 / other
40| 0o | o0 Q6005 0 OFF/ON | ©0/05 | VHF1/other
5/ 0| 0. o] o Q006 | © OFF/ON | 0/05 |VHF23/ other
THITAT - - : - —T
6 |>0_|~0~=| 48 |- 0 Q6007 o0 — 1| 03/41-| - 0/0 |VHF3, UHF1/octher -
|7 “o-| 0| 48 Q6008 | =O0-—=|<-OFF | == 0 - -
8 0 0 |.0 Q6009 0 OFF 0
Q6001
1ol o 0 0 06010 0 0/80 0.6/0 | VHF2/ other
10|50} 0 {50 0 Q6011 0 OFF 0
11 o | o0} O Q6012 0 0/8.0 06/0 |VHF1/ =~
12 50 | 50 | 50
13| 50}t 0 | 0 | 50 )
14| 0O 0 0 0
15 | 48 48 48 4.8 VHF1 : EE}-:H]E.QQEQMHE
16 | 50 50 1750 5.0 VHF2 : 107~229.9999MHz
| VHF 3 : 230~459.9999MHz
UHF1 : 460~905MHz
PIND ' :
COLLECTOR
PIN 8 PIN 16 N~ BASE
™ EMITTER
NOTCH *
MC14028BCP PIN 1

Marked Surzface

2501623728 (L6)




CHIP DESCRIPTION AND MARKINGS

Bipolar Transistors

Part (Location) No. Nomenclature | Marking
Q2019, 3005, 3006, 3502, 5511, COLLECTOR
25A812T2BM6G M6 \
5813, 6502, 6504
Q20607 —2018, 2020,'2022, 2026,
3007, 3008, 3501, 4002, 4003, ' \\BASE
4503, 4506--4508, 5003, 5004, .
- 28C1623T2BLE| L6 \\
5502, 5503, '5505-5510. 5514— . ‘ EMITTER
5517, 5312, 60026012, 6503, Marked Surface
9501 2SABR12T72B (MB)
25C1623T28 {L6)
Dual Diodes
ANODE
Part { Location) No. Nomenclature ! Marking \\
D2006—2010, 2012, 2014, 2020 152836T2B Ad
D2011, 2013, 2017, 2019, 9501 152838T2B . AB \CATHODE
D4503 - .= 155123T28B |- A7 \
) f ___“CATHODE
Marked Surface
152836728 (Ad)
ANQDE 1/ CATHODE 2 CATHODE
™ ANODE 2 \Anooe
‘\\ CATHODE 1 + ANQDE
Marked Surface .Marked Surface
155123728 (A7) 152838728 (AB)
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Resistors

LV a— -2 LL L ] et e

Type MC1/10W Types: C2012
Mark® Al C3216
. . Mark* C3216 B
Value code Muiltiplier code Im a
A |1.0] N {3.3 0 |zl : _ i1 : 1] ‘
B |11 P 36 1 | 102 Value code Multiplier code
¢ 11219 3.9 2 119, A 1o M 30] Y (82] [0 1
D {1.3| R |4.3 3 |10
3 B 1.1 N |33} 2Z 9.1 1 410
E |1.561 S ;4.7 4 110
3 C |1.2{P {36} a {25 2 | 102
F {1.6| T |5.1 5 (10
c 18] U 156 5 110° D 1.3/ Q |3.9| b 3.5 3 | 10°
H 2'0 v 6-2 - E i1.5| R |43] 4 |40 4 104
] 2'2 W 6-8 F (16| S [4.7] e [4.5 5 | 108
K 1541 X 7.5 SCHEMATHEEK | G [1.8| T |5.1 f ;5.0 6 | 108
- : - Beh, T. Hultermans H |20;{ U {56} m 5.0 7 —
L {27} Y 18.2 Postbus 4228 " ' 4
M 3.0 Z 191 5604 EE Eindhoven J |22V [62] n 7.0 8 10
- - K (24} W i}68) ¢t |80 9 |10
L |27 X 175} y 9.0 '
Examples : C3216 types use a bar marking for either thermal coefficient or
Al =100 tolereance ranking. (according to capacitors value range) as below.
J3 =2.2k0 Temperture Compensating Types (low values) Sk Mo bar
S4 =47x0 T [ NPOICH)

_ Jumper (00) Chip ==

Tantalum Capacitor

N150(PH] | N220{RH) N330{SH}INATOITH) N750(U

ED Dﬁ Qﬁ 00 | od

b

Dlelectrlc Constant (Hi h) types (h]ah value)
Cap. Tolerance

Negative £ - No bar
' T B o B= 10%
: F=+480%/—20%
\ Positive Examples :—;—E--___ . I_‘ OPE NPO _. - .
Polarized, Unmarked J3t 0.00224F D
A3 0.001xF B

(determine value from layout
and Parts List)
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PARTS LIST

e DIODES j
Symbol No. Part Na, Name & Description D10190. 10i4, 1021 ' G2090237 | Si MA190
IPOTENTIOMETERS DiOVLE-1003, 1007- 1 G2D15550 ” 151555 ]
VRi (with SI) B62800086 |K12B6102V-5N1212 10KA/10KB 1009, 1011, 1015,
VR2 J6180G018 IA12260020 5KB/SKB 1017,1018,102] _
D104 1050239 MALEL
D1003, 1006 G1090297 " 155110
AF CHOKE COIE D1012 G2090180 | Vamctor FC53MS
CH1 12030052 |20mH 0.5A D013 GI0500G3 | varistor Mvios
D101S G2090118 | Schouky 15597
SPEAKER Di020 G2093249 v ERBS1004
SP1 A4090060 |SS-77KB 81 W ’
CRYSTAL
JACKS X1001 HO102664 | HC-18/U3P 17.53 Mz
Ji P1090194 |FM-MR-M2
J2 POCY009Y  IX-G9242 CRYSTAL FILTER
XFL1001 Hil02093 [45MIA
MINI PLUGS {w/wira} H1102097 |{or 45)28)
P2 T9204983A
Pl T9204984 RESISTORS
P4 T92(4985 RIQ50 JO1275689 | Carbon film 1/2W 630 TJ
P35 T$313500B R1066 JQ1275470 | ’ " 470 "
Pé T2I04986A R1002 02245470 ¢ ” 1/4W 470 8]
1 T3204987A R1014,1015,1026, 1J02245101 § » w1400 "
1033.1:037, 1039
R10%:2 JD2245151 | " “ 15000 "
KNQBES R1025,1032 J02245471 | * ' T 4700 ‘
R3109050 | MAIN DIAL R1001 J02243631 | * * I 10 ) 1) "
R7504490 R1003, 10086, 1008, | J02245102 §{ - o " 1k "
R3108960 | VOL 1017, 1019, 1051,
R7108980 1058
R3108970 { SQL R1010, 1016, 1040, } 102245152 | ~ " * 15k ”
R7108980 1065
R3073820B | TONE R1018, 1035,1048,|J02245222 | ~ * v 22kt *
R3108%10 |0-9 1052, 1067
R3108911 |CE RI1004,1021,1023, | 102245472 | " 47k "
R3108912 ITIME SET 1036
R3108890 iSTEP, DIAL, MODE, MR, FRI,
CLOCK,D M,M D
R3108930 |UP R1005, 1007, 1005, | 102245103 | ¢ ” "o 10k 8)
R3108920 [DOWN 1024, 1028, 15634,
R3108900 IM CLEAR, ATT, AF SCAN 1041-1047
1054--1056, 1060
R1020, 1622, 1029, 1102245153 | - . v 15kn -
MAIN:- UNIT> i3 1031
F2683101 |Printed Circuit Board RI1027, 1030, 1053 |J02245223 | = Ly *
£026330A |PCB with components R1049, 1057 102245473 | ¢ ” " 4Tk "
RI013,1038 J02245224 | .o " 20kN "
. R1059, 10611063 1302245225 | - * o2aAMa ”
FRONT-END ASSY R1064 102245565 B N "5 HMIL "
Q9000306 | VTY-1U103 POTENTIOMETERS
VRI1001 J51737503 |3321P-1-50KB S0knB
ICs VRI002, 1003 J51757103 |H1052C-10K8 10kNB
Q1011 G1090080 [uPC7BLOB VR10035 151745473 |H0651 A017T47KB 47k0B
Q1012 G10%0294 |uPC7B08H VR 1004 J31745104 1 HOE51A019-100KB  160kOR
Q1013 Gl090494 |MB3713
Q1015 G1090649 |MS218L01
QL0116 G1090{84 TuPCTRLDS .
CAPACITCRS
FET Cl029 K02172010 {Ceramic 50wV 1gF CH
Q1003 (;4300730G |35K73GR (DD104CHO10C5Q)
C1032 K02172030 | - . 3pFr ™
(DDIBACHOINCSD)
THANSISTCRS 102] KO2172040 { ” 4pF ”
Qi006-1009 G3107331P |2SAT33AP {DDL04CHO40C56)
QLC01L, LOD2, 004, HG3345808 |ISC4588 c1015 K0O172050 | " 5pF SL
1005, 1010, 1014 - (DD1045LOSGCS0)




e

1 C1026, 1027 Ko2175101] = " 100pF  CH] Ji005,1011,1012, jPO0S0152 |B3B-XHA
(DD107CHIG1 T30} i017,1020
C1022 K861751011 - " 100pF U J1006 P0O090205 | S4B-XHA
(DD106UM101T50) J1008,.1010, 1018, [PODS0191 |B2B-XHA
Ci002,1005 K12170649¢ " 0.001a4F Ei 1022 102410325
{DD104-257E102P50) Jig13 P10OS0043 [13024-13CH
1001, 1003,1004, {K13179008| - G 01F FlJ1015,1089 1021 1PIp903s0 [ 5-G3035
1006, 10511014, {DD106FL03Z50) J1023 PO0O90195 | BAB.XHA
1016-1020, LOS3, P0G, 1002 P1090210 |TMP-IV
1028, 1030, 1031,
1033-1036, 1038, PLUGS
1039, 104§, 1050, P10O01 {with wire} |[T9204%980A
1056, 1038, 1062, PIOO2( " } 1T9204981A
1063, 1066, 1068
TERMINAL POSTS
C1046 Ki19149421| - 50WV 0.047uF Q35000036 (TP-G
{UATO8x473K-145AE)
C1042, 1057 K19149025| 25WV  Q.1pF
(UATIOx104K-1A5AF) LI R
C1049 K350177154 | Mylar 50WV 0.15aF F26840G0 | Printed circuit board
{(50F21U154) (026840A i PCB with compeonents
C1041,1055 K40179013 | Electrolytic " 1xF
(GORELD) 1ICs
389 K40179012| - " 4. TpF Q2001 G1090650 |HDG14342FA9S
(SOREA.T) Q2002 (G1090651 {HM6116LFP-4
Ci1007, 1008, 1024, [K40175034 | - 10xF Q2003 G1090600 |xPD4D1IBG
1037, 1040, 1043, (50RE10} Q2004 G1090633 |M5218P
1044, 1047, 1052, Q20035 G1090084 |pPC78LOS
1060, 1061, 1064,
1067 . TRANSISTORS
1009 K401490281 25WV  100pF Q2019 G3108127F |28AB812T2BMb
(RE2-25V101M) J Q2021 (G32077200Q|25B772Q
C1025 K40129008| - 16WV  33uF Q2007-2018, 2020 {G3316237F | 25C1623T2BL6
{16RE33) 2022-2025
CI051 K40149022| 25WV  47eF Q2006 (G3319590Y |28C1959Y
- {25RE47)
Cl054 K401490031 " 100uF
{25RE100) DIODES
C1053 K40129006¢ ™ 16WV 470uF D2001, 2003 G20902392 1Si MAlGl
{16 RE470) D2006-2010, 2012 1G2070024 o 152836T28B
C1048. K4014%002 25WV  470uF 2014, 2020 ’
{25RE470) D2011,2013,2017, |G2070018 o - 152838128
Cl065 K40149027 | » - 3300uF 2019 )
: (RE2-25V3312M) D016 G2090237 ' MA190
v D2G02 G2090154 |Zener RD7S5ERL
INDUCTORS D20G5 GZ090257 " RD33EBL
L1001, 1002,1004, {L11580171 |[LHLOGNA4T0K 47uH D2018,2021,2022 |G2090042 ' - RDB.2EB3
1005, ' D2015 G2090118 [Schottky 15597
L1006 11190177 | LHLO6NAL51K 150uH P2004 G9090005 | Varistor MVi03
L1007, 1008 11190187 |LBLO6NA102K tmi
FCD
DSs200t G6090052 |FIP14BM7
TRANSFORMERS
T1001 10021514 _ RESISTORS
Ti002 10021515 R2033 01275820 [Carbonfilm 1/2W 820 TJ
TI0G3 Lo021516 R2001 2245151 B 1/4W 15002 s
TI1004 LO02151% R2061 01245102 | - " 1k TJ
T1005, 1006 Lo021517 RA060 101245152 | - 1.5k '
R2002, 2004 JD2245472 d . 47k Sl
RELAY R2003 Joi275822 | 1/2W 8.2kn T)
RL1041 M119005) [FBR22D12-P
. JACKS R2027, 2035, 2051 1124205102 |Chip RMC 1/10T 102} 1k
_1_1001, 1014, 1016 |P1090348 5Q3097-1 R2042 J24205472 | ¢ ‘' 472)] 4.7kN
11002 P1090423 | TCS3460-01-111) R2013-2021, 2031,1124205103 | K 1031 10k%
J1003, 1007, 1069 {PODYD193 1 BAB-XHA 2034, 2037, 2041
11004 PI090194 [B5SB-XHA 2043, 2044, 2046— -




—3R—

2050. 2054—2056, LITHIUM BATTERY
2059, 2063—-2066. BAT2001 Q9000248 {CR-1/3N.P IR
20682069, 2072 _ :
R2071 124205273 | = ” 273F 27k% 7
R2005-2012, 2022 [124205473 | E 4737 47Kn PLUGS
2039 P2001 (with wire) | T9204988A
R2032 124205823 | " 823) B2k |P2062¢ ~ ) |T9204989
R2023-2026, 2029124205104 | * E 1043 100kQ|P2003( +~ ) (T92049904 h
2030, 2045, 2058, P2004( ~ & |T92049914
2062, 2067 B2005( " )} |T92049914
R2028 124205224 | g 224) 220k021P2006( "~ ) |T9204993A
R2052, 2053, 2057 1J24205274 + ~ o 2741 270k2|P20OGT (0 ) 1T9204994
R2038. 2070 124205105 1 " 1051  IMo[P2008B¢ )} |T92049954
R2036. 2040 124203335 § ~ » 3351 33MQP2009¢ ) |T920499%6
o PEE UNIT
BLOCK RESISTORS F2682104 |Printed circuit board
RB2001 JA0900022 | DA-] C026824A | PCB with components
RB2002, 2003 140900023 |DA-2
ICs
Q3001 G1090649 JM5218L-01
POTENTIOMETERS Q3002 G1090648 [MC145:58P
VR2001. 2002 150764475 |HO6224 47kB 47k0B ] Q3003 G1090652 |MB501P-G
Q3004 G1090553 |uPCI1651G {
CAPACITORS
C2016, 2021 K22170805 | Chip 50WY 0.00l.F B TRANSISTORS
(C2012B1H10IMFA) Q3005, 3006 G3108127F [2SA81 2T2BME
€2010-2015, 2019, [K22170817] ~ » 0.01zF B[ Q3007, 5008 G3316237F | 28C1623T2BLG
2026, 2034 - (C2012B1H103MFA)
c2023 - K22171008| ~ " D.0474F F DIODES
S e (C2012F1H4732ZFA) D3001, 3002 G2090237 |Si MA190
2020, 2022, 2024, |K22141904| - - -25WV  0pF D . |
2025, 2027, 2029, ' (C3216D1E104MFA) CRYSTAL
2032 %3001 HO102665 |BC-18/T3F  4.096 MHz
2001, 2002 K19149017 } Ceramic » 0.0224F
' (UATD6X223K-L4SAEY - - RESISTORS
C2033 K40179001 | Electrolytic  50WV 1uF R3007, 3009 101215103 {Carbon film  1/8W 10k TI
- - |{ECE-A1HKO00) -
C2031 K40179013 | Electolytic & 1sF R3001. 3004 724205000 [Chip RMC 1/10T 000) 0Q
{SORE}) ' R3003 124205470 | © " 470] 470
C2004, 2006, 2009, |K40179014 | - - 10uF R3002, 3016, 3017 {J24205101 " 105] 1005
2017 ) (S50RE1D ’ R3008, 3014 124205222 1 " 2221 2.2kR
[ C2007 K40175015| » 50wV 106F R3010-3013 124205822 | - " 822 82kn .
(ECE-A1HK100) R3005, 3006, 3015 [J24205103 | - ‘ 103] 1DKM &
2028 K40129012( ~ 16wV 10pF
{ECE-A1CK100}
20035, 2008 K40175028[ S0WV 47pF . CAPACITORS
. - I{RE2-50V470M) C3025 K22170111 ; Chip 50WY  10pF  SL
C2003, 2030 K4014%028] - 25WV  100uF {C2012SL1H10ODFA)
(RE2-25Vj01M) C3010 K2217022¢ | ~ i 27pF  CH
C2018 K40129038) - 16WV  100uxF 1 (C2012CHIH2T70IFA)
(ECE-A1CK101) C3011 K221702211 N 47pF "
(C2012CHIH4T0IFA)
0IC-DC CONVERTER TRANSFORMER| C3001, 3003— 3006 | K22170805 | - " 0.001u4F B
L2001 L3030077 | MP5-160 ¢t (C20I2B1H102KTA)
CHOKE COiL C3002. 3007, 3009, |K22170817 ) ~ . 0.01uF i3
L2602 1.2190001 |SNES-500 3012, 3015, 3017, (C2012B81H103KFA) '
3018, 3020, 3021,
BUZZER 3023, 3026
BZ200} M429000¢ | EFBRE-25D02 C3008.3813 K22141904 . 0.14F D
SWITCHES {C3216D1E104MFA)
52001 Q9000290 | SGFVOITONS Rotary encoder C3016, 3019 K54200002 | Polyester fitm 100WV 0.47uF
§2002 N6O9OOSL | S88212299  Backup 1532560-A1474-)) ]
$2003, 2004 N4090085 | SPH2Z1A A - SCAN. ATT -
§2005 ' N409ND94 | SPH222A M-CLR C3022 K40179015 |Electrolytic  50WY  10uF
520062027 N3090023 KHHI0912 STEP..... (ECE-ATHK 100} ]
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C3in24 k401250121 16WV 1OuF CONNECTORS
(ECE-A1CK100) ) PO090476 | 3094-04A
3014 401290143 - 33uF POD904TT | 309409A
(ECE-A1CK330) i
ARRO A
. .| TRIMMER CAPACITOR F268210% | Printed circuit board
TCIN0) K910060130 ECV-1ZW 60x60 60pF C026821A 1 PCB with components
TERMIMAL POSTS iC
‘TP3001. 3002 Q3000036 | TE-G Q4001 51090145 | MC33578
CONNECTOR TRANSISTORS
PO090475 | 3094-14A 04002, 4003 331623771 25C1623T2BLS
DODE
[YE, D4001 G2015550 181555
F265:105 | Printed circuit board
C026315A | PCB with components CRYSTAL
x4001 HO102666 | UM-1 10.245 MHz
1C
QN G1096591 | MC3356P CRYSTAL FILTER
XF4001 H1102013 | FMT-15B
TRANSISTORS H1102096 §{or 10M]15B-Y}
Q3503 G3108127F] 25A812T2BMé6
Q3502 G3316237F| 28C1523T2B16 CERAMIC FILTER
CF4001 H3900200 |CFW 455E
DIODE -
D3301 G2090237 § 5i MaAl%0 CERAMIC DISCRIMINATOR
D40 H7900180 jCDB455CT
17900260 | (or D455C)
CERAMIC FILTER
CE3501 H3900375 | SFE10.7 M53-A w RESISTORS
R4010, 4018, 4022, | 724205000 | Chip RMC 1/10T 0003 o
RESISTORS 4023
R3510 101215472 | Carbon fiim 1/8W 4.7xn T3} R4021, 4025 124205101 ¢ " 101} 10On
) RA40D2, 4004, 4024,]724205102 | " 102) 1k22
R3512, 3513 124205331 | Chip RMC 1/10T 331§ 3308 4028
R351% 124305632 - 682) 6.8k RA4008, 4015, 4017 | 124205132 | 7 " - 1521 1.5xq -
R2501-3503, 3505,| 242051031 " 103 10ksr R4001, 4019, 4G13 | 124305222 § © " 2227 1.2ka
3506 R4006, 4027 J24205472 ’ ’ 4725 4.7kt
R 3507, 3508 124205183 | “ " 1833 iBkn R4011 124205103 | ” 103) 10kD
R 3504 3242052241 ¢ ' 2241 220k R4007 J24205223 1 ¢ " 223F 23k%t
| R3509 1242053341 7 o 3347 330kn R4012, 4014 124205473 | " 473]  47kn2
CAPACITORS R4003 J24205154 ) * 1541 150kG
C3508 K02179018{ Ceramic S50WV 75pF Cii| R4063 124205274 | " 274} 270k%
(DD307CH750i50V) R4009 124205334 | " 3341 330k
C3503 K22170241( o S50WY 180pF CHj R4026 324205474 1 ¢ “ 474] 470k
{C2012CHIH181JFA) CAPACITORS
£35035 K2217080%) Chip - v 470pF B} C4001 k22170205 | Chip 50WvV  4pF CH
: (C2012B1H471MFA)Y (C2012CHIHO40CFA)
i C3501, 3504, 3506, | X22170817) - o 0.01uF  Bj C4007 K221703271 " 41pF W
3509, 3510, 3512, (C201281H103MFA) : {C2012UI1HA70IFA)
3513 4008 K22170337) ~ " 120pF "
C3502, 3507 K22141904} 25WY 01pF D {C2012UNHEI2IIFA)
(C3216D1E184MFA) 4011 K22170239| ¢ " 150pF CH
3511 K40129012) Electlytic 16WV 1QuF (C2012CH1HIS1IFA) ]
{ECE-A1CK104) C4003, 4006 K22170805] o 0.001uF B
1(C201281H102MFA)
INDUCTOR Ca4017 K223703807 S0WV  0.0015uF B
L3501 L1190029 | FL5H-470K 47uH {C2012B1H152MFA)
C4002, 4012--4014,| K221708177 ™ v 0.01pF B
(C2012B1HINIMFA)
TRANSFORMER C4009, 4010 K22171008| - “ 0.047uF F
T3501 L0021153 (C2012F1HAT3ZFAY
i C4015, 4018-4020 1 K22141904; = 253WV 014 D
(C3216DIE104MFA)




