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CAT SYSTEM PROGRAMMING ADDENDA

Qperating Manual Errata

The secomnd paragraph on page 34 of the Oper-
ating Manual is in error with respect to the
polarity of the TTL signal levels. It
should reed, "(0V = "SPACE" and +5V =
"MARK"J" for serial dara to the FRG-5600.

Also, on page 38, in line 20 of the program
example, the programming codes in the third
and fourth cccurances of CHRE() 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 Applescft BASIC test program
for the FRG-9600 CAT System with FIF-65 CAT
Interface Unit is shown &t the right. It
can be used as §s with an Apple 11 computer
for elementary frequency and mode selection,
but should be considered only as the basis
for more sophisicared CAT operation with the
addition of the user's scanning routines.
The same program should work on other compu-
ters with sppropriate replacements of the
POKE and CALL statements. Refler to tha CAT
System Command Chart on page 35 of the Oper-
ating Manual for details of the command
codes used in the program.

Lines 10 and 20 clear and initialize the 1/O
chip in the FIF-85, setting it for 4800
bawd, B data bits, 2 stop bits and no
perity. This port Inltlalizatlon will be
different for other computers and interface
units. For example, some computers include
an [/O chip which can be programmed with
BASIC commands such as OPEN COM ... Check
the computer menugl for the comect instruc-
tions under the OPEN command, or the serial

I/Q  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 memnu should be modified for commands
added by the user, smich as for sconning.

Lime 135 just identifies the function of
CALL -958, which is equivalent to ctrl-Z ar
PRINT CHR$(26) cn many terminais.

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

Line 150 sets the Insructlon Byre (NB w 10
for Frequency Set, and jumps to the corres-
ponding routine begloning at Line 1000

Lines 160 to 210 set the corresponding
Instruction Byte (M@, to the decimal wvalue
of ther 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 nput portion
of the Frequency Set Routine. Lines 1010 to
1040 display the renge and accept the keyed
input (with a MHz decimal) if within the
correct range of the receiver. Line 1050
then eliminates the decimal. Notice that
the wvarihle 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 a5 FR ends
up as the desired new frequency In whole
hundreds of Hz

Lines 1060 to 1140 convert whole decimal
munber FR into hexadecimal Data Byres NI
through N4. In Lines 1060 to 1100, Ml — M4
and L1 — L3 are intermediate variables used
to separate out the foor 2-digit decimal
segments of FR. Lines 1110 to 1140 then
convert each of the intermediate decimal
segments into its hex eguivalent. [n many
computers thiz entire process can also be
done with strings and hex-conversion com-
mends provided in some BASIC dialects. For
scanning, it is most important to optimize
this routine for maximum speed,

Lines 2000 to 2020 send bytes NB through N4
to the recefver, and return to the menu.
Motice that all five bytes are always sent,
even if only the mode is being chenged {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 accepied (their value
is irrelevant in such cases, so the fre-



CAT TEST PROGRAM

JLIST

5 REM RESET FIF-&3 1/0 CHIF
18 POKE 49345,8: POKE 49345 ,0: POKE /9345,0
15 REM INITIALIZE FIF-&43 170 CHIP

28 POKE 49345,64: POKE 49345,207: POKE 4534555

Z@ HOME @ FRINT =INPUT (B} = (T} "

438 PRINT * (@).......FREQUENCY BET"

=] FRIMT “ i I+l+fF"-HInE-

&0 PRINT " {Z2laccana. Fr—mMARROW™

:"'E PHIHT e {3'11 e owow rM-HInE-

Ba FRINT *  (4)....:...8M-MARROWS

8 PRINT " (5).s::-.:U58"

108 FPRINT " (bl.....-- Lse"

128 PRINT ® ({7).cs....EMBY: FRINT

i@ INPUT ™ BELFET L — 7 »"3h: IF A > 7 THEM 3@

135 REHM ©CALL -958 CLEARS ALL BELOW CUREOR

148 PRINT 3 IF A = 7 THEN HTABR 1: VTAB 1: CALL = 95B: END

1% IF A =2 THEN N8 = 183 GOTOD Ia0E

162 IF A = 1 THEMN MB = 25

178 IF A = 32X THEMN m@ = I3

128 IF A = 3 THEN M@ = Z1

198 IF A = 4 THEM M@ = 2@

A IF A = 5 THEN WB = 17

218 IF A = & THEN NB = 1&

2268 sOTO 2008

1B8B@ REHM FRESUENCY SET

1818 PRINT "INPUT FRER. {MHI}®

iBz@ PRINT * FRER. RANBE &0.8 - F85.8 (MHZ) ": PRINT

1838 INPUT FR

i@a@ IF FR < &B.0 DR FR > 985.8 THEN PRINT ¢ PRINT ™ ODUT OF RANBE !": FRINT

HTAE 1@: PRINT "INPUT AGAIN '": FOR I = @ TO 12@®: MEXT : VTAB 14: CALL

= §58: GOTO [&Z8a

1RS84 FR = FR = 12388

igsad M1l = INT (FR 7/ 1&S2EEa)

1878 M2 = INT (FR / 180@) — M1 = 182

1830 M3 = INT {FE 7 18) = ML * 189E6E - F2Z = 130

1850 L1 = M1 # 1E0ASD:L2 = M2 = 1830:L3 = M3 = 1@

1180 M3 = FR — L1 = L2 = L3:M4 = IMT (M4 + .50 = i@

1110 M1 = IMT (ML # 1@) = (& + ML = INT (M1 S 1@) = 1@

1129 N2 = IMT (M2 7 183} # 14 + M2 — INT (M2 F 10 # 108

1130 NZ = INT (M3 7 1B) # 1& + M3 = INT (M3 7 18) = 1@

1190 M4 = INT (HM& + 1@) # 15 + M4 - INT (M4 & 1@ = 1@

T REM BEMD SBYTES V1A FIF-45 TO REVR

2010 FOKE 49344 ,M8: POKE 47344 ,N1: PDEE £7344,M27 POKE 49340 MI: POKE 49
z44,M4

=hz@ GOTO =0

1



quency data can be left in these bytes),

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

Mext add your own scanning routine:  program
the keyboard to select the directlon and
start and stop scanming (use the INKEYS com-
mand, or similar). Scanning up is done
easily by incrementing FR after Line 1050
and recalling Line 1080, and scanning down
by decrementing FR in the same way. [t may
help programming to make Lines 1080 to 2020
Into a subroutine. Try adding programmable
scan limits with auto-reverse or looping
{vou will need to connect the Scan Stop and-
for AGC lines to meke 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,
certgin CAT Interfmace Units include an A/D
{enalog-to-digital) converter, which pro-
vides the computer with a numerical
reprasentation of the signal stremgth. [In-
cluding this In your programming allows
sutomatic scen start and stop routines, and
automatic selection of the strongest signal
among a number of different frequencles

If the interface that you are using does not
include an A/D converter, we suggest using
one of the many singla-chip devices avall-
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, 1/O request and the read line from
the computer cpu. The S-meter output at pin
5 of the CAT jack ranges from zero volts

when recelving no signal signal to approx-
imately 2.5 wvolts when the S-meter reads
full scale. Use a converter with high-
impedance (=100k) Input, or include a
buffer. Using a parellel converter in this
way allows signal strength sampling [rom
BASIC with the [NP command.

Squeleh Interfaclng

The SCAN STOP control signal at pin & of the
CAT jack is a simple TTL-level on/off
signal, which can be read by the computer
without conversion. However, it s 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 (s open, and low when
closed, which level depends on the setting
of the front panel SQL control {which is not
disabled during CAT control). This can
certainly be implemented essler than the S5-
meter signal, but provides less Information

for programming.



CIRCUIT DESCRIPTION

This description, together with the block
disgram, is intended to provide a general
understanding of the electrical functions of
the circuits in the FRG-9600, Such an
understanding f{s necessary for trouble-
shooting the receiver., Refer to the
schematic disgrams and parts list for
specific component and wiring details,

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

Front 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 DI00S and
D1006 (both 155110}, When the ATT button on
the front panel is depressed, attenuator
relay driver Q1001 (25C458BTZ) inserts
attenustion via RLI100L.

The Front End Module Itself contalns pairs
of RF amplifiers, varactor-tuned local
oscillators {VCOs}, local buffers and
mixers, one each for VHF and UHF (cthis
Module is not intemally serviceable). Band
selection control is from the Band Unit, and
Varactor Contral Voltage (VCV) for tuning s
derived from the Local Output signal on the
PLL Unit. The 1st IF Output from the Front
End Module, at 45.754 MHz, is retumned to
post-mixzer buffer QLO0Z [25C458BTZ) on the
Main Unit for SSB, AM and narrow FM; and
then passed through moneolithic crystal
filter XF1001 to remove uonwanted mixer
products. However, since this filter is too
narrow {28 kHz BW) for wide FM and TV, the
st TF Output Is also passed to the WFM Unit
and the optional Video Unit (if installed).

For 55B, AM and narrow FM the filtered lst
IF is applied to 2nd mixer Q1003 (ISKTIGR),
which also receives the 3506 MHz 2nd local
signal generated by TCXO/doubler X1001/Q1004
(25C458BTZ). The 10.7 MHz product of the
Ind mixer is then delivered to the NFM
Unit for filtering by dual monolithic
crystal filter XF4001 {15 kHz BW) before
application to osclllator/mixer/FM detedtor

IC Q4001 (MC3357P), 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 SS5B/AM Unit for those
modes. For narmow FM, the filtered 3rd IF
is omplified by Q4002 (25CI1623TIBLE) and
amplitude limived within Q4001 before FM
detection by ceramic discriminator CDM001.
D4001 (155108) rectifies high frequency
noise present at the discriminstor when no
signal is present, to prodece the FM squelch
control voltage, for contrelling sguelch
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 S5B/AM Unit from the N.FM
Unit is amplified by Q4505 {35K73GR} and
then passed on to the Fil/Car Unit, where
the signal is passed through ceramic filter
CF5001 (2.4 kHz BW) for SSB, or CF5002 (6
kHz BW) for AM. Afrer filtering the 3rd IF
signal is returned to the SSB/AM Unit for
amplification by. Q4501 and Q4502 (both
35K73GR), and buffering by Q4507
{25C1623T2ZBLE), Detection for AM and AGC is
provided by Dd4501/D4502 (185106 x 2), end
the resulting audie is delivered to the
Mode/Scan Unit for selection. A sample of
the rectified IF is bulfered by Q4506
(25C1623T2BLE} and fed back to IF amplifiers
Q4501 and Q4502 to control their gain during
fadiig. The amplified 3rd IF signal from
24502 is =also buffered by Q4503
(2SC1623T2BLE) and applied to dicde ring
Q4504 (ND487C2-3R) for detection. (4504
also receives a carrier buffered by Q4508
{25C1623T2RLE)at either 4515 kHz (L5B) or
456.5 kHz (USB), generated by either ceramic
oscillator CO5001/Q5001 or COS002/Q5002,
respectively, on the Fil/Car Unit. Q5001
and Q5002 are both 25CO45AP, selected by
mode data controlling switches Q5003 and
Q5004 (both 2SC1623T2BL6E), respectively.
The resulting demodulsted S55B audio is
delivered to the Mode/Scan Unit ss for the
other modes.



Wideband PM

As mentioned previously, the 45.754 MHz Ist
IF signal from the Front End Module is
delivered to the W.FM Unlt. Thiz s applied
to Mixer/FM detector 1C Q35301 (MC3356),
along with the 2nd local signal, after
buffering by Q005 (25C458BTZ) on the Main
Unit. Q3501 also scanning control via Q4302
{25C1623T2BLE) and mode selection control
via Q3503 (25AR12TZBME). Widehand FM audio
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 sebection
data from the cpu (rl1 — r03), which Is
decoded by Q5501 (MCI4028BCP) to provide
switching comtrol signals for the analog
circuite,.  Audio from the detector for each
mode is buffered by Q5503 - Q5506
(2SCI16ZITZBLE, exc Q5504, 25CH45AP), for AM,
FM-W, FM-N and 558, respectively. Thesa
buffers are controlled by Q550! via Q5507 —
Q5510 (all 25C1623T2BLG), so that only the
asudio for the selected mode is returned to
the Main Unit for final amplification by
QI013 (MB3ITI3). The decoded mode selection
data from (5501 also selects the appropriate
IF filters. The remeaining transistors on
the Mode/Scan Unit provide squelch and mute
control signals for scanning and automatic
SCan stop.

Fregquency Selection and Display

All frequency selection and display
functions are handled digitaliy on the CPU
Unit behind the front panel, by 4-bit custom
L5l microprocessor Q2001 (HDE14042-FA23).
A 2-kilobyte memory for the cpu is provided
by Q2002 (HMB116LFP-4). Display data at
pins 1 - 11 iz delivered via drivers Q2007 —
Q2014 (s}l 25C1623T2BL6E) to fluorescent
display tube DS2001 (FIP-14BMT). Negative
voltage for the display is developed by

DC/DC inverter Q2006 (25C1959Y) in concert

with LOI.

One half of quad NAND gate Q2003 (uPD4011BG)
provides dial tuning data from photo-
interrupter 501 to pin 17 of Q2001, while
the other hall of Q2003 oscillates ro drive

beeper BZOL when pin 51 of Q2001 goes high

Dugl op emp Q2017 (M5218) serves a8 an A/D
comverter in conjunction with DfA  converter
RE2003 o provide AGC data to Q2001 for
scan-stop purposes in SSB and CW modes. The
other DfA converters, RB2Z001 and RB2002,
provide frequency data to the PLL In 100 Hz
steps for the portion of the frequency below
12.8 kHz.

The remaining circultry around Q19 — Q25

performs cpu and memory reset, backup and
offfon timer switching functions



BLOCK DIAGRAM
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CELLT LT

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

Because of the complex digital control
circuitry in this receiver we recommend that
servicing be attempted only by authorized
Yaesu service technicians who are exper-
jenced with the circuitry and fully equipped
for repair and alignment. Therefore, il a
fault is suspected, contact the desler from
whom the receiver was purchased for instruc-
tions regarding repair. Authorized Yaesu
service technicians make all reslignments
gnd complete performance checks to ensure
compliance with [actory specificatons after

replacing any faulty components

Thase who do undertske any of the following
alignments sre cautioned to proceed at their
own risk. Yaesu must reserve the right to
change circuits and alignment procedures In
the interest of Improved performance,
without notifving owners.

Under no circumstances should any alignment
be artempted unless the normal function and
operation of the receiver are clearly under-
stond, the cause of the malfunction clearly
pinpointed and any feulty components
replaced, and the need for realignment
determined to be shsolutely necessary. z

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

ALIGNMENT

R

Alignment Equipment
Volt-Ohm-Ammeter  {50-kilchm/V DC, 10-
kilshm/V AC Impedance)

AF millivoltmeter

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

RF voltmeter (VTYM or equiv.)
»5% pocuracy at 450 MHz, 10 to 1000 4B

SINAD meter (SINADIFR)

Frequency counter (002 ppm, G-digit)
Oscilloscope (for signal tracing)
Linear Detector

Spectrum anatyzer (HP-141T or equiv.)

Video Monitor {for optionsl Video Unit only)

Mote 1 S5G levels referred o in the align-
ment procedure are based on OdBu=1 uV
at infinite impedance (unterminated).

Alignment Precautions

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

Alignments must not be made uniess the
oscillator shields and circuwit boards are
firmly affixed in place. Also, the fre-
quency counter must be thoroughly 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, phus 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 1 cm.
Disconnect the spesker wires before pulling
the cover gway.

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

Connect the S5G to the ANT jack and the AF
millivoltmeter in parallel with an 8-chm
speaker to the EXT SPKR jack.

1. PLL Reference Oscillaror Frequency

Connect the frequency counter to TP3001 on
the PLL Unit, and adjust trimmer TC3001 for
4,096 MHz =10 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 modute, and connect the Hi-Z
DC wvolemater to TP3002 on the FLL Unit

{b) Tune the recalver for 106.999.9 on the
display, and adjust the pitch of the
coil Indicated in Figure 1 for 26 21V
at TP3002, Remove the meter and
replace the cover on the module

3. Ind Local Oscillator Level

Tune the receiver for B80.000.0 on the
display, &nd copnect the RF voltmeter to
Gate 2 of Q1003 on the Main Unit, shown in
Figure 2. Adjust TI1006 and then TIO0S for

peak RF wvoltage on the meter (approx LIS
0.3 Vrms).

4. 2nd Local Oscillavor Freguency

{a) With the recelver still showing
B0.000.0, connect the frequency counter
to TPIO0 on the Main Unit and adjust
TI004 for 35.06 MHz 50 Hz on the
frequency counter.

{b} Retune the receiver so 79.998.5 is
displayed, &nd adjust VRIQOI for
35.0473 MHz 225 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 TC500} on the
FIL/CAR Unit for 453.5 kHz =530 Hz on
the counter.

(k) Switch the receiver to the USB mode and
adjust TC5002 for 456.5 kHz +30 Hz on
the cCounter.

6. RF Signal Path

(Part 7 must be performed Immediately after
this part is completed.)

{a) Tune the receiver to 100 MHz, USB mode.
Set the 55G output level to O dB, with
no modulation, close encugh to the
receiving frequency to produce a
heterodyne of sbout 1 kHz audible in
the external speaker.

{b} Adjust T1001 — TI003 for peak audio
output. {Adjust the VOL control, if
necessary, to keep readings on the
AF meter scale).

ic) Adjust the YOL control so the AF milli-
voltmeter indicates fust [full scale,
and then preadjust VRI0OS so that the
AF  millivaltmeter indicates 10dB lower
thar full scale. Now repeat the
pesking of Ti001 — THX3 two or three

... more times.

{d] If 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 recelver to 70.500 MHz, andi
tune the S5SG nearby for a heterodyne.

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



(e}

Mow increpse the SS5G level to 648 and
adjust VR1005 gradually to the point
where the DC voltage at TP1003 just
starts to fall.

A Sgueich Preset Level

Temporarily disconpect the 55C from the
antenna jack for the following two steps

{al

()

Select an 55B or AM mode, and set the
SQL control on the front pamel to the
12 o'clock position. Adjust VR5301 on
the MODE/SCAN Unit so that receiver
noise jis just silenced.

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

9. Scan Stop Signal Lewal

{a)

(b}

(e}

Reconmact the SSG to the ANT jeck, and
set lor standard FM modulation {+£3.5
kHz deviation of a | kHz ione). Set
the level to 0 dB at TO.500 MHz,

Sex the recelver to the FM-N mode, with
5 kHz tuning steps. Tune the receiver
to the same frequency as the SS5G {peak
on the AF millivoltmeter).

Connect the DC voltmeter {10V range} to
pln 6 of the CAT jack on the rear panel
(which should be at sbour 5V), and tune
the receiver one step up and one step
down while adjusting VR35302 on the
MODE/SCAN Unit, until the DC voltmeter
sows & drop to near ferp on each side
of the center freguency.

10, FM Wide

{a)

(b)

Set the 55G output o +30dB (at T0.500
MHz), and modulate with =275 kHz devia-
tion of a 1 kHz tone

Set the receiver to the FM-W mode and
again tune for peak hudio on the AF
millivoltmerer. Then adjust T3501 on
the W-FM Urit for peak deflection on
the AF millivoltmeter.

—_19—

11, S-Meter Full Scale

(a)

(b

With the receiver and SS5G tuned to
70.500 MHz, set the receiver to USB
mode and the SSG level to 0dB with no
modulation. Tune the receiver for pesk
indication on the AF millivaltmeter.

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 5-Meter Threshold

Reduce the S5C output to +10dB8, and adjust
VR2002 so thar just the [irst two Segments

are lit. If too many segments remain lit,
turn VR2002 fully CCW and then readjust it
mare slowly.
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RF AGC UNIT PARTS LAYOUT

(reverse view of “component™ side)

VOLTAGE CHART (DC VOLTS)
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COLLECTOR
el e WASE
EMITTER
Markad Surface
MBZ18L-01 25A812T28 (M6)

2501623726 (L6}




MAIN UNIT PARTS
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oy | man | o2 REMARXS
09/138 | 180 ATT SW OFF /0N <

78 42 : ;

74 18 28
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78 41
79/0 | 7.2/80 | Band WHF1/other Band
80/0 | 70080 | - UHFLS e
79/0 | TA/BD | VHF3/ - —#  Tos
-FR/0 | T.3/80 3 WHFZf LA
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ARl LAaYyQUT (viewed from solder side)
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VOLTAGE CHART (DC VOLTS)

1 2 3 4| 8 | .8 7 8 REMARKS
01011 197 | o B1_|- [ o :
o2 [ 1ar | o five | : P o i '
0013 a7 | iae [ 128 | o 0 o | o8 | o8-
o118 | 47 | 28 | 22 | o | as Fo | 14 (7@
olote  [MIHs 0 80 POWER SW ON/OFF
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CPU UNIT PARTS L
o :1-,#- ’

(reverse view of
“gwitch™ side)

VOLTAGE CHART {DC VOLTS)

E o B E c B REMARKS
Q2008 o 1 | —12 02017 0 0 06
az007 | —2an | BO | -235- Q2018 0 0 08
Q008 | =119 | BO | =118 02019 |14.0/17.1140/17.1|13.3/18.5| POWER SW ON/OFF - 014 |
Q2009 | —121 | B0 | =119 Q2020 0 |134n8s] o A
gzolo | —98 | 80 | — s p2021 (1401731207 08[132N70 w7
Qo1 | —120 50 | —118 02022 o o1/ 0 |08/ 02| e e
g2z | —120 50 | =118 Q2023 o o 08 iR e
Q013 | —j21 | &0 | —118 Q2024 0 |80/0 | 0O |POWER SW ON/JOFF
02014 | —2a0 B0 | —238 po2s | O o / o8 08/ 0 . .
gaois | —239 | B0 | —239 02026 ¢ |swo|o/os
azo1e o 28 | 04




(obverse view of
“switch™ side)

(reverse view of
“component” side)

VOLTAGE CHART (DC VOLTS)
Teliz [a.] 4 [ 6] eif ripe Folio]viliz] vafra]15] 1s

O | 0 | 48 |37 -8 18- RI|-108 -108|-118|-2a7| 5O (-M2| B0 | O | 5O
7 g | 1620 gav ] 2B Eaag | o Fos a7 | aliaofe0 | oyl fia2
‘ﬂl.ﬂﬂiﬂdﬁ.iﬂﬂﬂ'ﬂﬁ.ﬂﬁ.ﬂﬂﬂm'ﬂﬂ
00! 35 {73 Fodkioo 5 | 9B and 4o afi| 2| 481 | 46 jas | o7 | %8
50| 0 [so(60| 0 (50|00 |0 |0 |os|s0|2s o |60
49 freo Lof palina linall 550 ve izl oe ngrl oo fot bz | 63) 04
80| 0 | o |-ar|-a7|-ar|-amr|-2ar|-2ar]~aur | -2 |-mar |- mr |- ar | 2] 4
1 fz s ]ale |eflizs o kil REMARKS
o |so|o|o|o|o oo |asl|ar|ar]o
13 F14 [ s el iz e fhieff oo [2fib22 [ 2af2a
01lo o |0 |0 |0 |0 5080650504 Normal/Backup
1 halafalble] s '-?-.. 0 [ 11| 12 § 12 14 |REMaRKs]
02003 | 0 (49 |80 | O |80 |80 |0 GO 500 0 |BD|6D| B0
Q2004 128 37 |28 | O |42 ) 42| 30128
asoon | o O o]
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‘ \‘\"'*Flhll

#PD4011BG

COLLECTOR

BASE
MITTER

{

Marked Surface

25A812T28 (Ma)
2501623728 (L6)

CATHODE

MOHIE

AMOODE
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Marked Surface

152838728 (A8)

- ANODE

CATHODE
THODE

|

barked Surface
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DLLECTOR
EMITTER

2521850y
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OuUTPUT
INFUT

HPCTRLDS
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MODE, SCAN UNIT PARTS LAYOUT

ef (€8as=

{obverse view of “component” side)

{reverse view of “chip-only” side)



MODE, SCAN UNIT PARTS LAYOUT

e Y AESU MusEN - I
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(reverse view of “component” side)



[ OO SCAM LMIT  F2582103 Mo, 5hux

— — — —— —

¢

¥ pa

TS

N RTIT
i Joo vEi0a6ecH

L+ 13 (3a T8 (B ¢

L

Fin| VDG REMARKS E 1} B REMARKS
1 | 48/0 | USB/othes Q8802 0 7B/0 0/08 | FM - fother
2 | 4B/0 | AM-W/ cther onnoa | 81/78 77 | sosra lam g T
3 | 4R/0 | FMW/ = 06504 8.8,/7.8 T 8.4/78 | FMW/ »
4| 0 QBs0s BO/1.7 7 65/78 |FM-N/ =
8 o Q5506 6.0/7 .5 7.7 88/75 |588 / -~
8 | 48/0 | LSB/ other 0a507 o ol 080 | AM-M/S -
7 ) 06508 0 B/7.1 OO0 | AM-W/ -
L 0 Q5500 i} 074 08/0 | FM-W/ =
g | © 05610 ] 0/7.4 07/0 |[FM-N/ =
g 10 | 48/0 |LSS-AM-H-FM-H ohor QB&11 78 L] TE
1m| o 06612 27 78 28
12 | 47/D | B58/other Q%613 -h 0 28
13 | 4.7/0 | AM/other Q65614 - 10.3/0.4{0.7)|5.0/5.00.7) o AF MUTE NORM/MUTING
14 | 48/0 | FM-N/other Qon1 5 0.3/07  |SOEN0.7)| 0BA081.3) - -
18 | 48/0 | AM-N/other aQnas1y (i} 28 0.6
16| B0
LSB | USS | AM-N | AM-W | FM-N | FMEW [ REMARKS
E |2807|25/07 18/07|03/04) 007 | O |50 cpen/ciose
Q5516 | 0 |B0/07 | 6007 | 50/0.7) BO/07) BOMT| A0 -
B |27/1.2|27/1.2[10/11 (o808 | -0512] —04 .
p-— M. LEcTom W“Ei::::rm
i LRl BASE
@iﬂtun %
HN 1 Marked Surfece
MO14028B0P 2SAR12TZE (M) PEOD4EAP

2801823T26 (L6}




PLL UNIT PARTS LAYOQUT

.
- R A

M3zum -.':'*“'
A IeBasT \

YAESU MUsEN | A il YAESL MUSEN

.. Fe6B2104 : - N FZEHZ210&
_ - "J-'l._.' e et et sals o L 5 o & r a1 I_'. -

(obverse view of “chip-only” side) (reverse view of “component” side)



| PLL WNIT FIEE2104 (Ho30mx ]

=
Jd
vyl T2 [ Y] - 5 W o6 AT a] remanxs
Q3001 B/122| 40/42 ) 40744 1848 | 304128 [ BTN12 BINEZ | MA/118 | POWER SW ON/OFF
Qa00a 21 4.8 4,570 23 L] g L 21 WHF1 - YHF2VHFI - UHFT
Q3004 49 0L o 2831 POWER SW OMOFF
i8 23 1] 48 |24/48 a 440 17/EX
LT T DRI ey o = L. OW
03002 | 0. |10 e [ 1A i 1e
8.0 0 o B Q 21 48 | 4070 | PLL LOCK/UNLOOK
E L+ 8 REMARKS
Q3005 4.8 40,546 46/4.0 WHF1 - YHF2/VHF 3 = UHF 1
Q30048 45 48/0 40/48 - / .
03on7 08/0/03 | 08/7H73 | 1470008 | PLL LODK/UNLOGH/MUTE
FINE
HH‘E
FINE ik B
PN Fird 18 P 1
PN &
NOTCH Pitd Y H
LA ME21 8L~
MC148158P MBSO P-0
COLLECTOR ouT
ViICG
BASE
MITTER IN b
Marked surface
pPCI6BIC

Z5AB1ITIE (ME)
2501623728 (L5)

—_—




FILTER, CARRIER UNIT PARTS LAYOUT

AS5UM UZSAY
cAtseacy

Y
F2882102

[ el 0

Fj1
e, H [ =
e N

i .
. |

cbhverse view of
“component” side

reverse view of
“chip-only™ side

obverse view of
“chip-only" side

reverse view of
“component” side



VOLTAGE CHART (DC VOLTS)

E g 8 REMARKS

08001 |48/7.7/70|76/78/70 4.3/75/76| LSB / USA / OTHERS

QR002 | TA/B0/NS!T/T0/T0|7.0/4.4/70 -

o8003 o o/77/75 | oo | - %

QB004 o 78/0/78 | 0/07/0 E

COLLECTOR COL
ERITTER
BASE
MITTER
i

Marked Suwrface

25004548 2801823728 (LB)



558, AM UNIT PARTS LAYOUT

obverse view of
“component” side

reverse view of
“chip-only™ side

obverse view of
“chip-only” side

reverse view of
“componant” side

F2681101




VOLTAGE CHART (DC VOLTS)

Eis) D Bial) G2}
Q4501 20 FA| 1.7 45
Qus02 20 7a 1.7 45
QéB03 23 5.0 28
QB8 22 7.4 34 210
Q503 {0 4.5 a1
G807 48 7 G4
4508 4.7 A 53
ANODE 1/CATHODE 2 COLLECTOR e
BASE SDURCE
AMODE GATE GATE
AT EMITTER Wi 2 ORaIN RO, 1
Markad Swiace 357
Marked Swrface 3GA
155123728 (A7) 2501623728 (L8)
4
(]
2
3
3 q
NO48FCE-IR



NARROW FM UNIT PARTS LAYOUT

“ B A5/

= - ‘.;{' ocbverse view of

X i m “component” side
l:l " ! .: -“.:‘

'''''''''''''

reverse view of
“chip-oniy” side

orseass
va3ay .

cbverse view of
“chip-only™ side

Fevarsa view of
“component” side
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1 e s
[
e
L - =
|
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1
VOLTAGE CHART (DC VOLTS)
T N R T B R B 2 REMARKS
7.3 7.0 7.1 74 1.0 1.0 10 74
N ST L e D R e
28 10 19 |o7/08[05/858| 1.6/0 0 1.0 | S0L opanfoloss
E a B REMARKS
CHD02 ] 28 0na
04003 10/0 | 30/7.8 | 16/0 | S0L open/closs
COLLECTOR
PN 16
PN B @\ HASE
1 EMITTER

MO336 e

Marked Surfaca
2501623728 (L8}




WIDE FM UNIT PARTS LAYOUT

obverse view of
“component” side

obverse view of
“chip-only” side

reverse wview of
“component” side




[ .7 — 1
TG =R
I — Y FAED m
, 1 e TEOER S0,
w s 1 HPHE AT oUT
L mhm:-
st TF ! Lo
i iy ——
i .1 VNE) !"
ol [LOEER] I
| #l
LB
il Ll R
l OFl ST T
P WEM UNIT  F2681105 (Ne, 38wxx |
VOLTAGE CHART (DC VOLTS)
R R I B T OV, Vi - o IO O 0 o Wt S A T REMARKS
o |77178| 77| 68|77 66| 68 |66 | 77
03501 :
77 | 38 | 32 |19/0{770 07/0 0000006, O | 1.4 | MUTE open/closs
o B REMARKS
0as0z 50/0 | 0.1/08 | MUTE span/olose

7.

TR

254812728 (Ma)}
25C1823T28 (L8}




BAND UNIT PARTS LAYOUT

ADTIBAST . v e R R A0rtess3
J2LM LU23AY : : M3auM u23ay

{ocbverse view of “component” side) (reverse view of “chip-only™ side)

F2E81104
YAESU MUSEM

FZeB1104

{ocbverse view of “chip-only” side) (reverse view of “component” side)
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B8 104 [No. BOwx |,

VOLTAGE CHART (DC VOLTS)

Pin |VHF1 | VHF 2 | VHF3 | UKF1 E o 8 REMARKS
1| o (48] 0 | O 08002 o 0/8.0 08/0 | UHF1 / other
2|l 0| o0 0| o 08003 o 0/80 08/0 |VHFI/S =
3|lo|o|o]o | 08004 o OFF/0M | /08 | VHF2, UHP]/ other
4 1] 1] 1 a 08DOA ] QFF /0N 008 | VHF1 / other
8|l o | o| o |0 08006 O | OFF/ON | O/08 | VHFZ3 / ather
e| o | o |28 0 06007 0 0.3/4.1 /0 | VHF3, UHF1 / ether
Tlo | o] o |48 DE008 o oFF 0 ;
08001 B | O o o o o008 a FF ]
gl o |l o| oo 08010 0 /8,0 068/0 | VHFZ2 / othar
10 | &0 o B0 o 08011 o aFF ]
m|o | o | o| o 08012 ] /8.0 0B8/0 |[VHF1/ =
12| O B0 | 80 | 50
1|0 | o | o | 8o
'l o | oo o
1| ag | 48 | a8 | 48 VHF1 © 60 106 9990kHE
w!| 50| 50 | 50| 80 VHFZ | 107 ~229.9900MHz
VHF3 ; 230~ 459.0090MHs
UHF1 © 460 905MHz
e COLLEGTOR
PR A s BASE
EMITTER
MG HOTEACE Hmw "
Marked Surface
2501623728 (L6}




CHIP DESCRIPTION AND MARKINGS

Bipolar Transistors

Part [Location) Ho. Komencluiure | Marking
COLLECTOR
. 05, 3006, 3502, 6511,
el 2005, = ZSABIETZBME | M6
5513, 6502, 6504
Q2007 —2018, 2020, 022, 2026, : :
. L | _:1_\-‘
00T, J00E. 3501, 400E, 40063, 1 -
4503, 4506 —=4508, 5003, 5004,
2SC1623TZRLE| L6
5502, BEOZ, _551)5—5-5]31 B5ld— EMITTER
517, 5512, G00Z—6012, 6503, . Marked Surface
it 25A812T28 (M8)
25182372 (L)
Dual Diodes
ANDDE
Pare (Lecation) No. Nomencloture | Marking
D2006--2010, 2012, 2014, 2020 152836T2B Ad
D211, 2013, 2017, 2019, 9501 152838 T2B AB CATHODE
D4503 18S123T2B | A7
CATHODE
Marmed Surlace
1SZRIBTIE (Ad)
ANODE 1/ CATHODE 2 i
ANODE 2 ——
# CATHODE 1 ANODE
Marioed Surfacs Marked Surface
185123728 (AT} 1S2B3BT28 (A8)

'.-.3.4_.



Resistors Ceramic Capacitors

Type RMC1/10W Types: C2012

Mark® 'y Z6 C3216
II Mark* C3Z216
Valua code Multiplier code {—Bar
AIl1LO| N |33 0 1
B (1.1 | F |3.6 1 '.II.'I:_ Value code Multiplier code
L 11L2LU )59 B0 ATio[m 30| v ez] [0 ¢
D 1dl B Ad 3_1¢ B |11 N [33|z |ea] |1 |10
E L5 S |87 ¢ 110 cliz|p|36|al2s| |2 |10
F |1.6| T j5.1 5 |10° o lis Q 30| b 35 3 | 100
E [ ] a a "
E _L1A) B 16D R £ |15 R |43| d (40| | 4 | 100
i j2.01 V 182 Fl16|s |47| e 45| |5 |10
e fE s g lis| T |s1| ¢ 50| |6 108
- : Hi20o| U |[56] m |6.0 7 -
L {2.7] ¥ 182 3 |zz2| v |ez| s (70| |8 |10
N [ab] 2 192 K (24| w|68]| ¢ (80| [ 8 |10
L 27| x |75] v (9.0
Examples . C3216 wypes use a bar marking for either tharmal coefficlent or
Al =101 tolereance ranking. (according to capecitors value range) as below,
J3 = 2 2k} Temperture Cmnﬁj Types (low values) i e bt
54 =47k0 NPOICH | 150 M) | Na20iRH N33O 5H) [NaTorTH) | NTS0MLI

00|00 |00 |00 |00 |00

Dielectric Constant {Hi K) tg:ei ihigh value)
P

i Tolerance
B o F Ma bar E e lﬂ%
D= 20%
00 | OOl F =+80%/—20%

F—— 10pF NPO
J3t  0.0022¢F D

Polarized, Unmarked
{determine vatue from layout A3 0.001xF B
and Parts List)

—835—



FRG-9600 PARTS LIST

DIGNES
Symbal No D1010, 1014, 1021 [ G2080237 [ MALSD
GIo01-1003, 1007- | G2013350 | - 151353
VR {with 51) 1009, 1941, 1015,
VAL 1017, 1014, 1021
G10s0Z3% | - MALE]
1003, 1006 G2050297 | - 158110
i AF CHOKE COIL 01012 G2O501B0_| Vamcior BC M
CHl |L2030037 | 20mH 03A DI013 GRIS0003 | Varistor MY103
Dina GRS 1 Schouky 15897
BPEAKER Cloda GN9014% | ERBS1-004
L] [MADX060 156 T7KB —
= __I:ﬂ‘l"ﬂ'nlL
JACKS X1001 HOL01664 |HCAB/UIF 1753 MHa
11 PLOS0194 |FH-ME-MI
! POOO00S3  IX-L:0243 e CRYSTAL FILTES
XF1001 HI102093 |45MIA
W4 PLLUGS Hi 10xs? (ot 45MIR]
P2 TI204IEIA TS
] [T 204964 REFISTORS
P4 T9204985 RIGS0 1275680 |Carbon fim ___1)2W 640
[ 193135008 RIDEE w5470 " " 4la
PG “JH!E.& _I_HN: MR 4saTh | ~ T Li&W 4760
T TOI049RT A R1014,1015,10286, | J02245101 " +100a
1033,1037,1039 |
Ri012 WmIMsisL | v - _1s0a
R1025,1032 WIASTL | " Y 4T0n
R1001 J0ia45681 = T
Ri0G3, 1006, 1008, | Joz24s102 | *©  © ETT
1017, 1019, 1081,
1058
b 1040, | Jozz4s152 |~ ” ¥ 15kn
1065
RIO1S, 1035, 1048, | ozadszaz [ = - " 12kA
1052, 1047
R1004, 1021, 1023, | JO2245472 | " = 47D
1036
Ri003,1007, 1009, 02345103 | = =~ ORI
1024, 1028, 1034,
101 = LT
1054=1056, 1060 |
F1020,1022,1029, | 02245153 | =~ D
1031
F2681101 | Priswed Clreuk: Board 027, 1030, 1053 [J02245223 | =~ ~__2mn
JC026830A_|PCB with components Ri049, 1057 0Is4Ts | ¢ - = 4Tn
Ri013,1038 145324 |~ ¢ = Zikn
1059, I061-1063 |J02245125 | » = 220
[FRONT-END ASSY R1064 M7345585 |~ © " SEMO
fpopodos |VTY-Iuno: POTENTIOMETERS
VRIDO! 151737503 |3321P-1-50KB 30kal
VRI00Z, 1003 151757103 |HI0S2C10KE 10knB
Qioal VRIS J51745473 |HOGSIADITATEE __ 47k0B
Qibi2 VR1004 J51745104 | HOBS1A019-100KE_100kGiB
Q1013
715
_l]li
|CAPACITORE
Ci029 E02172010 [Cammic  SOWV  IpF
ik (DHO4CHAL10CS0)
ci1032 E02172080 | - WpF
104CHOMCIT)
TRANSISTO RS 1021 K025 Ta040 | = = dpF
I5ATIIAP LO4CHOHOCSD)
QI001, 1002, 1004, ISCASEH 15 [EDOLT 2050 |g: . igF
1004, 1018, 1014 (DD 048 LOS0CS0)

_3.5.-.-



| C1o26, 1027

0217501 | * 100pE  CH{J1008, 1011, 1012, [PO0S0LS2 |BIB-XHA
{DDIOTCHI0LISH) 1017, 1020
[ K06175100 | -~ " latpF W | S4B-XHA
{DDI0EUMI0] 150 T1008, 1010, 105, | POC901§] |BIB-XHA
C1002,1005 Kiaros4s| - v p0MEF  E|_1032 1024, 1928
(DD104- DIPS0 11013 PLOSG0E] | 3024-13CH
C1061, 1003, 1004, [K13179008 | - = 0blpF  FLN015 1009, 1021 |PI090350 | SGRES
1006, 10111014, (DDA0EF103250) UE] _|PODSNSS IBSB-XHA
10 61020, 1023, PIL00D, 1002 [PI0S0210 | TMPIV
10328, 1030, 1631,
10331036, 1038, pLLGE
1039, 1044, 1050, PI0O1 (with wire) [ T%
1056, 1058, 1062, FIO0I{ " ) |T9I0M381A
1063, 1066, 1068
. TERMINAL FOSTE
(1046 k19145011 - SOWY 0.047uF QE000036 | TPG
(UATORRATHCLASAE)
[C1042, 1057 K13149015] ~ WY 0gF
W
C1 T4 | Myl 0.154F 2684000 | Printed citoult hoard
(S0FIU154) (268404 | PCE with components
C1081,1085 Ka01 79013 | Blectrobnic TuF
(BOREL) I i
Tings  [Keoiieoiz] 3.1 4F 1 GLOMIGED | HDE1404IFASS
(SORE4.T) % Gl050651 | HME116LFP—4
CI00T, 1008, 1024, |K4pl7o014| ~ w T0xF GI090600 | uFD&011BG
1037, 1040, 1043, GORELD) Q354 G1090633 | M3T18F
1044, 1047, 1033, [ 005 GLOGO00B4_|uPCTELOS
1060, 1065, 1064,
1057 TRAMEISTORS
C1G09 E40049028 | 5wV 10DuF GRIOELITF [ 25ARI 2T2EMEG
(RE2-25VI01M) LEE] GI2077200| 1587110
cioz KADLZI008 | 16WY 334F 020072018, 2020 |GII16237F [25C1623T2RLE
[L6RE}3) 20232026
CI054 Kan140022) - ISWV  47aF Q2006 3313590 | 25C1959Y
(25 REAT}
C1054 149003 | - v 100aF
(25RE100)
C1os3 KADL 29006 | - 16WY  4T0aF 1 G003y 8l MALEL
{ISREATO) D2006-2010, 2012 |G20T0024 | = 152836 T2E
Cl048 Kd0149002| - BWY  470aF 2014, 2020 i
[ZERESTD) D20Q1, 2013, 2017, |GROTO018 | 182838 T2R
C1065 k40249027 | ~ = 33004F | 2019
| Dzol6 |Gaoe0337 | - M A190
D062 G290154 [ Zewer RDTSEBL
INDUCTORS _ D005 G2090247 | RD3I3ER]
L1001, 1007, 1004, |LLI90LTL | LHLDGNA4TOE aTgH D018, 1011, 022 | G090z | - RDS2ER3
1005 D2015 GI090118_|Schotsky 15897
L1006 11190177 | LHLOSNALSIK 150gH GOUO000S | Vasister MVI03
| LI0OT, Q008 |LVESCIBT | LHLOSMNAJOZE I
|FED
D001 GE090052 | FIFL4BMT
TRANEFORMERS
TL001 LO021514 TR |rEBISTORS
T1002 L0021 515 R2033 J1275820 |Cathon film 1 B2
T1003 LOn21516 RI001 Jozes1sy | - 4% 1500 3]
Ti004 LO0Z1519 Ra0R1 Jo1245102 B 1k TI
T1008, 1006 10021517 J01345153 T
. E ) M2T45471 | = i 4 7k8
RELAY | *1vE] IorzTSEIE | 1/2W §.Ika TI
RLI0G M1190051 |FBRIIDIZ-P
JACKS W2027, 7085, 205) 124205102 |Chip RMC 1/10T 1021 1kn
001, LO14 FI090348 R2043 124205472 | * 472 4.7%0 |
PIOS042Y | TCEA460-01-1111 R2013-2021, 2031, 124205103 " 1030 10kn
1 1 |B4B-XHA 2034, 2037, 2041
L B3 B-XHA 4, 2046




1050, 20542056, TTERY
1059, 2063- 1066, BATI001 QS000248 | CR-1/3N-F
2068 2069, 2072
RI071 133305573 | ~ =31 3
RI004— 2012, TI4305473 |~ T 4731 Arkal PLUOS
2039 PR001 (with wige) | T9Z04588A
R 124305833 | - " B23l BIkn|PI003(_ v ) [TII04585
RI023 3026, IS4 T24305 104 | * o 104 P00k | PROGEL - 1 | THIeE0A
2030, 2045, 2058, PIOOM L ) |THIDASHIA
1062, 2067 _|PIe0s T ) [ TS2045524
2038 J24305224 | - 734) 230%i1|PIO0E L ¢ ) | TH204993A
R2052, 2083, 2057 |124305374 274 _170k0 [PIOOT(__ ) |THI04S54
R2M38, 2070 114205105 G 1051 IMO|PIGRL " ) |T9204955A
R2036, 2040 14205335 | = n 3380 33Ma | P20 )| T92049%%
BLOCK RESISTORS 1 it board
RB20D] 11?%9 ‘mﬁl C0I6824A_| PCB with com
RBI002, 2003 T4ge00023 (DAL
ICx
R T Q300 G1090649_{MSZIBLO]
POTENTIOMETERS CELE GI090648 | MC14351387
VRI001, 2002 350764473 | HOBZZA 47kB_d47kn8 | 03003 G906 | MBSOIRG
Q3004 GLI90653 | wPCI6LIG
CAPACITONE Ba
€3016, 2021 K22170805 | Crip SOWY 0.001.F B | TRANSISTORS
(201261 HIGIMEA) 13005, 3006 GIL0B1ZTF | 25AE1 2T 2BME
2010~ 2015, 1019, [K22170817 | - = DO1.F  B| Q3007, 3008 |G3316237F [35C16
2026, 2034 (C201281 H1GIMFAY e
2023 K22|71008| “ 0QMTeF  F| DIo0LE
(CI01ZF I HATZFA) 03001, 3003 G2090237_[Si MA190
C2020, 2022, 2024, |K22141504 | - WY DMF D
2025, 1027, 1029, {(C321ED1E104MFA) [ CRYSTAL
3032 N 3001 HOL02665 |HC-18[T3P 4,096 MHz
C2001, 3002 K19145017 | Ceramic I _
X223K- REBISTORS
C2033 K40179001 | Electrolytic  S0WY 1F R3007, 3005 J01214103 |Carbom e L/BW 1K@ T)
(ECE-ATHKDL0)
i K40LTH013 | Electolylle ™ 1uF R300L, 3004 24205000 [Chip RMC1/I0T 000J 0@
1) i R3003 124205270 | - " 470] _4in
€004, 2006, 2009, |K40175014| - " 10=F FI00T, 3016, 3017 | 134208101 | ~ VT
2017 (SORELD) R3008, 3014 24208233 | - ¥ 332) L.I%m
1007 E40178015| 50wV I iF Ri010-3013 J34208822 | - " B2 E.2kn
(ECE-AYHE 100% R30S, 3006, 3015 | F2430F103 | © 5y 103 10kM
CI078 Kaoi29mz| T
(ECE-AICK100)
C2005, 2008 K40178028 | * SOWY  4TWF CAPACITORS
(REZS0VATOM) _|canas K221701 11 | Chip SOWV  10pF  EL
CH003, 2030 K4DE45028 | * WY 100uF ] {C201 2EL1IH1ODF A)
- V101 €3010 K2nmaay |~ & gF CH
c2018 Ka0129038| - WY 100WF {C2013CH] HITQEA)
(ECE-A1CK101) c3011 K22170227 | ~ " ATpF
e (C201 ICHIHATIIFA}
E:mtmurummmnmmnm-m K2X1Tans | » ar L0 1 uF B
[ L2001 L30300TT | MPS-160 (CI01IB)HI0ZKFA)
CHOKE COIL C3002, 3007, 3009, |K11170817 | T 0BIaF B
L1002 L3190001 | SNES-500 3012, 3015, 3017, (€201 2B1HIDIKFA)
5018, 3020, 3021,
BUZZER 3023, 3026
| BE2001 M4290001 | EFRRE-1SDOZ C3008, 3013 Kariaipod | ~ T alF b
SWITCHES (C3216D 1 E104MFA)
52001 QB2 | TH09 Ratary sncodsr 3016, 3019 KS4200002 |Polyester film 100W YV 0.47uF
52002 NEO9005] | S8521229%  Backup (BI2560-A14740)
82003, 2004 NEQ00ES [ SPHI2LA A - BCAN, ATT =
52005 MADSOO94 {SPH2IIA  M-CLR £3022 K40179015 |Electrolytic  S0WV  10wF
510062027 N5090023 |KHHI0917 STEP..... HECE-AIHK100)




3024 K40119012 WY 10uF CONMNECTORE
(ECE-A1CK100) _ POOS04TE | 3004044
C30L4 Ka0119014| ~ 33k POOGO4TT | 3094094
{ECE-AICK 330
iz | TRIMMER CAPACITOR | F2652101 | Brjmed circutboard |
T KO1D00130] ECV-12W 60xE0 60pF CU26BI1A | PCB with components
TERMINAL POSTS _ ic
[ TF3001, 3002 Q5000038 | TPG Q00| G1oe0]148 | MCAGSTR
CONNECTOR TRAMEISTORS
POURO4TS | 3084144 Q4002 4003 | GIINEIITF ] ISCI6ZITIALE
1
1 GIOL555) 161555
F26811 ndﬂbuud
268154 PCE with compansnts CRYSTAL
X4001 HO102666 |UM-1 10245 MHe |
[
o1 G109039L | MCI3SEF CRYSTAL FILTER ]
XF400] HI10013 (FMJ-13B
TRAKSISTORS HIL02095 f (og | OM1I0-Y)
(3303 G108 27F] 25A81ITIBME
Q3502 TF| 25C1623T28LE N CERAMIC FILTER
Cra001 H3$00200_| CFW £33
DIDDE
D501 GZOB02IT | 51 MALD CERAMIC DISCRIMINATOR
CD4 01 HIS00LB0 | CDB4S3CT
H7900260 | {or D433C}
CERAMIC FILTER
CF3501 1900175 | SFE 10,7 MS3A MESISTORS
EADLD, ADLE, 4022, | 724205000 | Chip RMC F/10T 00D) 0@
RESISTORS 4023
R3410 101215472 | Carbon film L¥W 47kn TI| RA03L, J24208101 N T VT
o L RADOZ, 4004, 4024, ] 124208102 =y 1ka
R3512, 3513 34203331 | Chip RMC L/I0T 33113300 4028
LE 145681 6821 &.8kR 40L%, 4017 | J24208152 =151 1.5k
R3301- 3503, 3505,] 124205103 | - w1031 10k R4001, 4017, 4013 | J24205223 | = 1.7k0
3506 S RAD0E, 4021 | J3a%0edT2 | " = 471 _4.7kn
[ R3307, 3508 24205183 | 183] 18k | K401l 134208103 | " T T T
RS04 24205224 | F___ 124) 330kn R4007 T24208233 | = 1231 1n
R3309 Ja43n5304 | ™ » 3341 330k B0l 2, 4014 Jr4308473 | ¢ " 4731 47kR
[ ~ | CAPACITORS | k003 14205) 54 v 18] 1500
C3308 K02179018| Ceramiz SOWV  15pF (3| R400S 1242041274 o 374] 270K0
mmmcumum Ra009 124208334 | = 3347 330k0
3503 K22170241 SOWY  1B0pF CH 124205474 | - = 474) 470kn
{c'ml:th]HuIIF.t} i TORS
C3505 Kinitomol| cap ¢ ¥T05F llcmm K22170205 | Cnip s0WV  &pF  CH
{C2012BIH4T IMFA) (€201 2CH | H4OCT A)
C3501, 3504, 3506, | k22170817 2 D.0LF  B| C4007 K212170327 “ 4F W
3509, 3519, 3512, (C201 281 H1EIMFA) !m;p_ullﬂp_l[-]]
ELTE) CADDS K12170337 12058 "
1503, 3507 K21141904] 25wV DIaF  Df (cmtmgaumg
216D1E]D4ME. TN K22170139 " 150pF
Cisn K4012901 2| Elsalyibe 1EWY L0pF {mIE.E]EIEIIl’g
(ECE-A1CK100) CA4005, 4006 K22170805 " 0001aF B
- (C200 281 H) (IMFA)
INDUCTOR Ca0i7 K12170807 S0WV  0.D0L5uF B
(L3501 L1190029 | FLSH-4T0K ATuH (C2012BIHISIMFA)
= C400T, 40124014, | K221 T08LT| - “D01F B
(€201 78] H100MFA)
B TRANSFORMER CADDE, 4010 K12171008] = 0.04TuF F
Ta501 LO021152 {C201
C4015, L01E-4020 | KI2141904] 25WY D.LpF o
(C3216D1E 104MFA)

— -



C4003 KT70140007 | Tantabemn WY 1wF CA330 K22 T0E05| * “ Dl eF B
{IHDIMS.&IJ 1281 ¥
[ K40129012 | Eleauytic  16WY  10aF Cad01, 4502, 4508, [ k22170807 - " Q0LF B
(ECE-A1CKI 00} 4506, 4510, 4514, (C201 28] HIOIKFA)
Cal6 KA40129038] - % 100uF 4515, 4520, 4522,
(ECE-AICK1 01} 4514, 4525, 4529,
p .
CA518 Ka2171008] - = D.MTeF F
CONNECTORS [CI0LIFIHATIZFA)
[Poosna7s | 3098474 C4504, 4507, 4508, | K22141904] WY DIF o
POOSO4TS | 3094-084 4512, 45164519, {(C3216D]1E] 4MFA)
4323, 4526, 4332,
TERMINAL POSTS i 4
QE000035 | TP-G Cas$11, 4321 KA0129002| Electrofytle:  16WV  10uF
(ECE-ALCKN0H
FIEE1101 | Prizted cizcudt board INDUCTORSE
CO26811A | PCH with components LA4%507-4503 L1190047 | 24 imH
FETH
Q4301 4502, 4303 |G48007306] 3SKTIGR CONNLCTORS
POOSC4TT | 3094094
TRAANSISTORS POOSD4ED | S054-114
| 04503, 45064508 1G3316257F) Z8C1623T2BLY :
CHODE QILUAD
| Q4304 G090135 | NDRTCIIR F
CO26821A | PCB with companeets
DIODES
D503 G20T0020 | 5i 155133118 TRANSISTORE
| D430, 4502 GR30244 | Schottky 158106 JQE001, $002 | GAM4SIE] IECRIAR
| G33)6ZITF| TRCIEIATIBLG
THERMIETOR
THA450] GSO#0022 | SDT-09
| G2009I3T | 81 MALSD
RESISTORE | GROS0118 | Schottky 15897
124205470 | Chip RMC 1/10T 4701 470
R4504, 4515, 4521, | J24205101 [ < 101 100%
4524, 4527, 4529, COS00 HI900080 | CSB 453.5A2
4340 LHTS003400 | (o R4S350)
R4503, 4508 J24208471 | - = 4711 470 COS002 HI900100 | CSB 456,542
(H7500250) | (or R45E.5C)
RAS506, 4513, 4514 | 124205002 [ ~ * 1021 (ko
45164510, 4525, b CERAMIC FILTERS
4530, 4533 [CFson1 HI900041 | CFM #3371
R4520 124105221 = 224] ilkm | Cra00z HIS00IT1 | CFW 435HT
R4301, 4303, 4507, | 124205103 | - = 1031 1l0k@
4500, 4528, 4526, AESISTORS
4535, 2539, 4542 RS011 11215103 W Tl
Ra537 124205183 | - 7 531 i#kn | W5005 24205000 | Chip BMC /10T 0000 o0
Ra341 124205233 | ~ 2] a%kn R5002, 5008, 5015,] J24205101 | ~ “ 1T 1006
(4534 124205333 | T 5017
Ras31 34203681 | - ¢ g8 6ekm | Raold, 5020 T14208223 13 1R
124105154 | - = 1345 130kA RA001, 5003, 5004, | 124205472 7 &R
R4512 124205334 | ¥ 3340 330kn_| 3007, 5009, 5010 |
R4532, 4533 J24205474 | - T ATAY 470k | R30S, 5012, 5014, J24205103 | ¢ LT
RA536 F242051085 o ot 15y iMn 5018, 5021
R5016, 5019 4105394 - " 3ed] 3ukn
| i E_APAEI‘I'HM
Cas13 K22170204| Chip sowy  3pF  CH| C3008, 3014 K22170227| Chip SOWV  4TgF  CH
(201 2CHI HOIOCF A} (COIZCHIBATOIFA) |
C451T K2217021%)| i LapF = | C5012 EX2170235] - = 100xF e
(C201 20HI HIQIDFA) YHIDLIFA
CAS03, 4509, 4533 | K22170235] = jo0pF - | €5010, 3018 k22170243 - = 1m0pF
(201 2CHLHI01TFA) (C2VICHIHIZIIFAY




—

5008, 5015 KIIToM45 | " = 1HpF CES04-5506, S508- K400790010 | Electrolytic S0WY  lLaF
FC201ICHIH2T1IF A) 5511 [ECE-A THEO] 00
CI001.5006, 5011, |K21171008| =  O.@7uF  F | CS30L 8307, 5513 | Keoiawolz| ~ 168V 10uF
8017 iCI0LIF1HATIEEA) 5 {ECE-AICK100)
C5007, 5013 K4017900] |Elecrohtic ™ 1uF
(ECE-AL1HKO10)
IMCUCTORE
I L1190017 FLEN-1D2K ImH
TRIWMER CAPACITORS
[ TCE001, 5002 R91000130 | ECV-12W &0mbit BOpF
[ CONNECTORS
POOS0478 | 3094-08A
CONNECTORS POUSOATT | S09405A
PO0S0ATE | MS-0TA
O0R0LE0 | HE-124
F1&
CO26814A | PCB with comipanents
1 o
CO268234 | PUB whh components ic i
Q6001 G1090088 | MCI4028BCP
e
Q5501 Gl{00eR | MCI402BECP THANSISTORS
60026012 G3316237F) 25C1 £23TIBLE
TRANSISTORS
[(Q5510, 5513 |GII0BI27F [ 2RAREITIRME
Q5504 [GIME4SLF] ISCHIAT DIODES
Qa502, 5503, 5508 GILEQATF | IBCLETITIRLE | DEp0L 6003 1 G20 T I8 MA LS
A510, 5512, 5514
2517
ETORS ]
DIODES R601I-601S | J01215103 | Cachonfim  1/EW __ 10k0 1)
| 23501 -3513 (G2090137 | 55 MAL90 REDOT_60AT QIS4 0 " 7 " L 11
12420500 | Chip RMC 1/10T 000J 00
RAD03, 6004, 006, | J24305682 1 - » 821 &.8k0
RESISTORS _&0L7
R5503, 5507, 5508, [ 124205000 | Chip RMC /10T 000)  ORn RE00S, 6006, 6010, | 124205103 | - 3 1031 10kn
5510, 5512, 5533, G011
5536, 5538
_|R5515 5521, 5536 [J24305101 | ~ ~ 1001 10060
RI506 134205103 | - S 10l 1kn CAPACITOR
R5514, 5517, 5520, | 124205472 | 4121 4Tkn CHO0L K22141904) Chip 25WV QLIaF D
5327 (C3216D1 EL04MFA)
B350, 5502, 5504 | I24205103 | " 1037 10k
5508, 5509, 5511, INDUCTOR _
5513, 5524, 8528~ Leon LI180017 | FLSH-103K 1mH
5532, 3534, 5535,
2541, 5543 CONNECTOR
| 35440 JMIgsi8a | + m 153) Liko FOOPD4TT | 3094-094
R2531 124205304 | " 14T 100ka
RE506, S518, 5522, | J24205334 | ™ - 33T 330k
A515 F2681102 | Pristed cireuit boerd
A J24205105 | - = 1051 1M CO26612A | PCB with compomints
R5537, 5543 Ir4z05225| - " 225 1.1Mn
iS4 JOL115564 | Carbon flm | /BW _S60kn 1) Ic
POTENTIOMETERS 1 C1020643 | MIZIRL-01
| VRS802 150764103 | HOS22A_10KB 10kna
| ¥RS501 150764473 | HOSZIA 4TkB 4708 TRANSISTORS
CAPACITORS Q65026504 |3 25AB1ITIBME
Cisly K13179008| Ceramic SOWY 001uF  F| Q6503 C33]6237F| 28C1623TIBLE
(DD I06F 103250) _
3301, 5503, 5502 | KIXiTORLY| Chip S0WY 0.01uF |
| 585144516 €201 ZB1 H103MFA) i DIDDE
Css17 K2iTioos  * " 0HATWF  F| D650l 62090237 | 5i MA150
{CIDNIFTHATIZEF A
5518 Kal1a1904] - 15WY 0O.0gF D
(CA2}6D1E | D4MF 4)




RESISTORE

RES11 124305583 | Crip RMC 1/10T £82) 6.8kn
RG506, 6500, 6513 J24108103 | ™ 108) 1Ok&
6515, 6517, 6518
RESID Ja40815% | T 15538 15Ef1
RESDI JI4T533T g "' 1357 3ITRD
RESOT, 6508, 6510, | 124305104 L T[T )k
EE16
 RESOT 134105134 T 31 330k
| RE504 24205125 ) - s 1150 1.aMa
| R6501, 5505 24205225 | - " 328 1.2Mn
[CAPACITORS i
CEE00, 6503 K22 T0817 | Thip S0WY a.0eF
| (C201281 Hi 03MFA)
CE302 K40179014]| Blecmabte . -~ 10uF
{SDRELD}
Coa04 KAD1ze002] IEWY  LOuF
(ECE-ALCK100)
!mun
L5501 11190017 | FLSH-102K ImH
CONNECTOR
POOSO4E] | 2054104
TEAMIMAL POST
TPE50L Q5000036 | TG
F2681103 | Printed cireail boasd
CO6813A | FCE with compongsts
REZISTORS
ET ? JOi21300] |Carponfiim 152W  J0on T3
A CHAPL LG
17001 PLOSG43S | HET0G28-01-040
PI001 (with wire) | TOROS9974

ANTENNA
Q3000044 | T4144
ROI02530 | STAND A
O POWER CORD
[T9015759 | FSh 55-219.5
OPTIONA L AC-DC ADAFTER
D03 | Pa-di 10V &
D3H039T | PA-4R ‘120% AL
DID003E3 | PadC TIEIOVAC

—g2—






