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SPECIFICATIONS
General
Transmitter.........coeveeeerrreceersseenveenennsseennne PLL synthesizer, frequenty modulation
RECEIVEL........occeeeerecrreeneenreesanenne PLL synthesizer, superheterodyne system
Communication frequency range ............cce..ceereveeennee o 144 MHz~148 MHz (5 kHz step)
Operating VOIAGE.........ccccveeveeeeeeeereeerenreesnsresrenereessssensssesssessanns 11.7 V DC~15.8 V DC (negative ground)
Temperature and humidity range ............ccceeeeeervevernrnencrernnes 14 °F~140 °F (-10 C~+60 C) and 10 %~90 %
Transmitter/RECEIVEr SWItChING .........ccceoveemieeimencrsenieesreesessessessssessesessessrssssessassesessssnssnsssssassesans Electrical
Standard Test Conditions
Battery SUPPIY VOIAGE .......cc..eeieeerreeiiicecceterneeecstise e cseetssareseetssseessssessesssessessossessessasersassenessesnan 13.8VDC
MOGUIALION ......ooerriiiicnecciisisreasenssssesstnssasesescsesssssnenessssssassesanessesssessssnsassesenssssessesssessessanssenerssessensasans 3 kHz
Receiver output IMPEdANCE ........ccccccceeveereeiinenenecerneiesteenesnessensnsssnessessasssessssessossass 8 ohms, non-inductive
Antenna load impedance Of tranSMILLEr ..........c.ccvvrverrerrcereecseeresesesseessesesseessssenses 50 ohms, non-inductive
Ambient conditions:
TEMPEIALTE........covereiirereerreceersceereersreeeranseseessessseseessesssssessanessssseansessasssassasen 63 °F~91 °F (17 °C~33 °C)
HUMIAILY c..coneeicicinettierseteeccerescsseeesnrecsaeessesseesesneseasessessassssessessasansesssnssesanesnsessesnsasensessssenns 40 %~70 %

Receiver
Description Nominal Limit
intermediate frequency

oistIF 21.4 MHz

o2st IF 455 kHz
Sensitivity: ‘

*12 dB SINAD 0.2uv 0.25 uv

*20 dB NQ 0.35uVv 0.5 uv
Squeich Sensitivity:

sThreshold 0.1uv 02w

sTight - 2uV 4-1 uV
Spurious response attenuation 70 dB 60 dB
Intermodulation attenuation 70dB 60 dB
Adjacent channel rejection (25 kHz) 70dB 60 dB
Modulation acceptance bandwidth 7.8 kHz 7.5 kHz
Hum and noise 50 dB 40 dB
Audio output power (10% THD) 25w 20w
Audio distortion 2% 10 %
Audio response -6 dB/oct +1/-3 dB,- 6 dB/oct
Current drain 300 mA
CTCSS sensitivity 0.15uv 0.2uv
DTMF squelch sensitivity 0.2uVv 0.25 uv
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Transmitter
Description Nominal Limit
RF poWer output:
¢11.7VDC 30w 25W
+13.8VDC 45 W 40w
158V DC 55w 45w
o ow power 12w 10W
Maximum deviation 4.2 kHz 5 kHz
Hum and noise 40dB 35 dB
Audio distortion 2.0% 5%
Audio response +6 dB/oct +1/-3 dB, +6 dB/oct
Spurious and harmonics emission 70dB 60 dB
Frequency error +0.0005 % +0.001%
Microphone sensitivity 4mvms 5mVrms
CTCSS tone deviation 0.7 kHz 0.5 kHz~1 kHz
DTMF tone deviation 3.5 kHz 3 kHz~4 kHz
Current drain:
«11.7VDC 55A 6A
«13.8VDC TA 8A
*158VDC 8A SA
sLow power 35A 4A
Other ltems
General power requirement 11.7vDC-~-15.8V DC
Dimensions (WHD) 29/16” (65 mm) x4 5/18” (117 mm)x 1 7/16" (37 mm)
Weight 11b30z (540 q)

Note: Nominal specs represent the design specs. All units should be able to approximate these-some
will exceed and some may drop slightly below these specs. Limit specs represent the absolute worst
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conditions that still might be considered acceptable; in no case should a unit fail to meet limit specs.
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DISASSEMBLY INST!I

1. * Remove four screws and washers to remove
mounting bracket.

2. To remove upper cover and bottom cover
* Remove two screws (A) to remove microphone bracket.
* Remove four 'screws (B) to remove upper cover.
* Remove four screws (C) to remove bottom cover.
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3. To remove escutcheon and illuminator
* Remove t vo screws (D) and detach
the escutcheon from the main body.

* Remove channel knob (E}, volume knobs (F)

and nut ring and detach the illuminator.

(D)

4. To remove the digital and RF board
¢ Remove three screws (G) and detach
digital board.
* Remove fiv. - rips (H) from frame and
six screws T ., and detach RF board.
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THEORY OF OPERATION

This transceiver is consist of a dense RF PCB and a control PCB.
The RF PCB contains the transmitter and receiver circuits. The control PCB contains the microprocessor
controller and associated digital circuits.

TRANSMITTER
The transmitter is consist of;

*Microphone audio circuit
sTransmitter stage and harmonic filter
eAutomatic power control
sFrequency synthesizer circuit

Microphone audio circuit

The audio signals from the microphone (via CON1, pin 14, J603, pin 5) are amplified, pre-emphasized
and limited by IC301 and associated components. The AF microphone signal is applied to MIC amp to
produce an amplified and pre-emphasized audio signal. The signal is limited by IC301 B/C amp and
applied to a lowpass filter via RVI and IC301 D/A. The lowpass filter rejects frequencies above 3 kHz of
the voice spectrum. The filtered signal is applied to the pin 7 of VCO in the frequency synthesizer circuit.
RV1 is used to adjust voice deviation.

Transmitter stage and harmonic filter

The power amplifier contains transistors Q18 to Q22. When in transmit mode of operation diode D8 is
forward biased, the RF signal enable to pass the input buffer Q18, Q19. The buffered RF signal is further
amplified by power amplifier driver transistor Q20 and Q19 thru coupler C91. L8, C92 and C91 are
configured to provide filttering with impedance matching. The output from Q20 is impedance matched by
C99, C100, L11 and L12. The output from Q21 is also impedance matched by C105, C107, C120, C121
and micro-strip line and passed to the power amplifier Q22. Forward biased diodes D10, D14 are
inhibiting the TX signal to the receiver stage. The amplified RF signal passes through the strip-line
coupler and fed to the harmonic lowpass filter circuit C133 and C126, L19, C127, L20, C128, L21, C129
and then to the antenna connector. The coupler provides a sample of the RF signal for the automatic
power control.

Automatic power control

The automatic power control circuit is consist of 1C6,Q026,Q25 and the strip-line coupler, diode D9 and
variable resistor RV2. The RF signal in the coupler is rectified by D9 to produce a DC voltage and
passed to RV2. The DC voltage is also applied to pin 2 of IC6A via RV2. The voitage 10 V DC is supplied
to the pin 3 of IC6A via a potential divider. IC6A determines the RF power level by producing a difference
signal. The difference signal is passed to Q26 and Q25 to produce a constant power output to the
antenna. VR2 is used to adjust the RF power level.

Frequency synthesizer circuit

With data received from the microprocessor (IC601), the frequency synthesizer circuit controis and
produces the RF carrier frequency for the transmitter during transmit and local oscillator frequency for
the receiver.




The frequency synthesizer circuit is consist of
*RX and TX voltage controlled oscillator module

*Loop filter/charge pump

*PLL frequency synthesizer

RX and TX voltage controlied oscillator module
A VCO module produces carrier frequencies during transmit and the local oscillator frequency during
receive. The module also has a power line filter.

RX and TX power line filter
Transistor Q3 is provided for ripple filter in 8 V power supply circuit.

RX VCO

The RX VCO is consist of JFET Q2, coil T1 and varactor D1. D2 and L3 are for a Colpits oscillator. D1,
D2 produces different DC voltage along the change of frequency and is controlied by the phase detector
signal (via pin 6 of module) present at the anode. The local oscillator signal at the drain of Q2 is supplied
to pin 4 of the module via Q4 buffer amp, when diode D8 is reverse biased and D7 is forward biased. T1
is used for PLL alignment.

TXVCO

The TXVCO is consist of JFET Q2, coil T1 and varactor D1. D2 and L3 are for a Colpits oscillator. The
AF signal at microphone amplifier is applied to the anode of D1 via pin 3 of the module. The control
voltage from the loop filter is applied to the cathode of D1, D2 (via a module pin 7). The modulated TX
RF signal produced at the collector of Q4 (module, pin 4) is passed to the power amplifier and harmonic
filter via 3 dB pad and the buffer amplifier Q18 when diode D8 is forward biased and D7 is reverse
biased. :

Loop filter

Transistors Q1, Q2, Q3, Q4 and resistors R3 to R13, R18 and capacitors C4 to C9 form the loop filter.
The phase detector from pin 3, pin 4 of IC1 is filtered to remove any reference frequency harmonics and
then applied to the pin 6 of the RX and TX voltage control module.

PLL frequency synthesizer
The PLL frequency synthesizer consist of an oscillator for the reference crystal, a reference divider, a
programmable divider, a phase/frequency comparator, an out of lock detector and a prescaler.

- Reference oscillator
The reference oscillator of IC1, along with a 12.8 MHz crystal X1, TC1, C1, C2, produces a 12.8 MHz
reference signal at pin 1 and 20.

Programmable dividers
IC1 has two dividers, a data programmable divider and a programmable reference divider.

Phase detector
oR, oV are supplied to the VCO via the charge pump and loop filter.
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Out of lock detector
An out of lock detector produces a high logic level pules when @R, oV are in the same phase and
frequency and a low logic level pulses when the loop is out of lock at pin 2 of IC1. The signals at pin 2 of
IC1 are buffered by Q5 and then integrated by R15 and C12. The product in the integrating circuit is fed
to pin 5 of the CON2.

Prescaler
The internal prescaler divides the VCO frequency by 64 or 65.

RECEIVER

The receiver has dual-superheterodyne conversion consist of;
*RF amplifier ‘

*First mixer and first IF amplifier and FM detector

sReceiver audio circuit

*Mute (squelch) circuit

RF amplifier

The receiver RF ampilifier contains coils (T1 to T4) and MOS FET QS and tuning diodes (D1 to D4). Coils
are function as 2-pole bandpass filter. The RF signal passes through the tuning circuit T1 and T2, RF
amplifier Q9 and T3 and T4, enabling the RF signal to pass the first mixer as the operating frequency.
Tuned RF signal is changed by tuning voltage from IC6B.

First mixer and first IF amplifier

First IF amplifier consist of FET Q8, Q10 and crystal filter XF1 and coils T5 to T7. The VCO local
oscillator signal, via buffer transistor Q8, is filtered by T5 and T6. Q10 produces a difference frequency
of 21.4 MHz from the filtered RF signal at the gate connection and the filtered VCO local oscillator signal
at the source connection. The 21.4 MHz difference frequency is filtered by the 2-pole crystal filter XF1.
The tuning circuit T7 and the associated components are for matching the crystal filter to insure good
passband response and sensitivity. The IF signal is amplified by Q11 and passed to the second mixer,
second IF and FM detector.

Second mixer, second IF and FM detector

A single conversion FM receiver integrated chip, IC2 contains the second mixer, second IF and FM
detector functions. The second local oscillator frequency is determined by the crystal X2 connected to
pin 1 of IC2. The IF signal is received at pin 16 of IC2 via R39 and coupling capacitor C45. The second IF
frequency of 455 kHz is produced when the difference frequency is applied to the mixer via pin 6. The
output of the second mixer via pin 3 is applied to a 455 kHz bandpass filter CF1. The output of CF1 is
passed to a high gain IF amplifier (limiter) in IC2 via pin 5. The amplified signal is coupled to the
adjustable quadrature detector T8. Any detected signal is produced at pin 9 of {C2 and supplied to the
receiver audio circuit.

Receiver audio circuit
The receiver audio circuit is consist of an audio and a high pass filter and de-emphasis circuit on the RX
PCB.




High pass filter

CTCSS signals from the received audio signal is removed by the high pass filter. The high pass filter is a
8-pole active filter that is consist of IC501 and associated components. The de-emphasis is provided by
resistor R55 and capacitor C62. The de-emphasized audio signal at pin 3 of the CON1, is fed to the
audio amplifier on RF board via VR 601 of the digital PCB.

Audio amplifier

IC3 is an audio amplifier. An audio signal at pin 3 of the CON1, is passed to VR601 on digital board. The
gain of the amplifier is set by resistor R52. The amplified audio signal is applied to the internal speaker
by J2 connector. The external speaker connection is via the connector J1.

Mute (squelch} circuit

The carrier signal is detected at pin 13 of IC2 and regulated by C53 and then DC amplified by the -

internal ampilifier circuit at pin 10 of IC2. The amplified DC is supplied to pin 12 of IC2 via squeich VR602
and then converted to logic level by internal comparator of IC2. The output level is buffered and phase
reversed by Q12 and is applied as the busy signal to the microprocessor by pin 14 of CON2.

MICROPROCESSOR CONTROLLER

The default of all functions in the radio is preset by the intemal programmed microprocessor and any
other user's options including the frequencies of receive and transmit are available by the
microprocessor and associated interfacing circuit.

Microprocessor
The microprocessor is a high speed 16k-byte ROM with 8-bit access. It contains the LCD driver, /O

controller. When the radio is tum on, the microprocessor resets power on by Q605 to operate in the
preset order in the masked ROM. Whenever the key is activated, the data is saved in ROM after 2

seconds.

POWER SWITCHING CIRCUIT
When the PTT switch is pressed, the microprocessor forwards clock and date sources to the pin 17, 18,
19 of the IC1. Accordingly, the pin 28 of the IC601 becomes low and the pin 27 becomes high causing

the Q7 turn off and the Q28 tumn on.
CTCSS/DTMF ENCODE AND DECODE CIRCUIT

CTCSS receive

The detected audio signal is supplied to pin 11 of IC602 for switching out to pin 12 and then supplied to
pin 8 of IC603 to compare with OP AMP and passed to pin 3 to be supplied to pin 13 through C602 and
R601. It is further amplified and referenced by OP AMP to be passed to pin 14. Again, by the same
procedure, it is forwarded to pin 1 and out from pin 2 to be supplied to pin 34 of the microprocessor

for control.
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CTCSS transmit
The datas received from the pins 10, 11, 16 of the microprocessor are supplied to pin 10 of the 1C602
via R616, R617, R618 and VR603 for switching out at IC603. The signal received at pin 8 of IC603 via pin
12 of IC602 is filtered and passed to pin 3 and then to pins 14, 15 for being switched to transmit by
CONGB01, pin 12.

DTMF decoding circuit

The audio detection output supplied to the control board is also supplied to the bandpass filter ({C401)
and passed to the DTMF decoding pin 8 of IC604 through the 8th active filter. With a data in the 1C604,
this audio detection output is passed to pin 14 of IC604 and supplied to pin 34 of microprocessor IC601
for control.

DTMF encoding circuit

*DTMF encoding circuit is built in external DTMF microphone.

*DTMF signal is produced by microprocess or IC1 (LSC417487DW) and supplied to audio amp via
VR604, R609, C605.

CONTROL AND INDICATOR CIRCUIT

Channel select circuit :
The channel switch encodes the channel number selected into binary word. The binary word is passed
through the channel to the pins 30, 31 of the microprocessor for control.

Signal level indicator
The received signal is supplied to IC7B and buffered to compare with the reference data from CPU. The
microprocessor displays level of the signal strength.

TX level indicator

The transmitted signal is supplied to the IC7A via a direction coupler D9, RV2 to compare with the
reference data from CPU. When the output pin of IC7A is low, the microprocessor displays the TX level
on the display.

1




ALIGNMENT AND ADJUSTMENT

Alignment Test Points and Parts Locations
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Phase Locked Loop and CPU Section

Test Equipment Required

*Frequency counter
*DC power supply

*DC voltmeter (Input impedance 20 Mohms)
*RF attenuator (20 dB, impedance 50 ohms)

General Alignment Procedure

Step Setting Connection Adjust Adjust for
VCO Voltage adjustment
Frequency: 144.000 MHz .
1 |MIC  :Receive DC Voltmeter to pin 6 of VCO | T1 | 4 3y pc-4.6vDC
Volume : Optional (figure 1-1) (VCO)
Squelch : Optional
Frequency adjustment
Frequency: 146.000 MHz
: . Antenna to frequency
2 ydgction . L':::mn (no mode) counter through RF TC1 Within 500 Hz
Volume Optional attenuator(figure 1-2)
Squelch : Optional
DC Voltmeter
Pin 6 of VCO DC Power Supply
: ~ =1
o
[ V—— 1o SET
;O- -0} 4
(Figure 1-1)
Frequency Counter DC Power Supply

iANT. Connector

&

DI]II RF Attenuator
\ SET
fa wamm a ® o
(Figure 1-2)
13




Transmitter Section
Test Equipment Required

*RF power meter (100 W)

*50 ohm dummy load (non-inductive)
*RF attenuator (50 ohms: non-inductive)
*Oscilloscope

*Audio generator

*DC power supply (13.8 V/10 A)
*Spectrum analyzer

sFrequency counter

*Coupler

sModulation meter (FM)

Alignment Procedure

Function : None
Volume : Optional
Squelch : Optional
RF power selection: Low

antenna jack on the set
through RF power meter.
(Figure 2-4)

Step Setting Connection Adjust Adjust for
Connect the audio generator
(Setto 1 kHz) to the
. . microphone jack. Connect the
AF. modulation adjustment modulation meter through the
Frequency: 146.000 MHz RF attenuator o the
MIC : Transmit . 4.2 kHz
1 | Function : None antenna jack. RV1 (4.0 K-5 K)
Volume : Optional Adjust t'he audio signal level )
Squelch : Optional to obtain §kHz deviation. ‘
RF power 'selection . High When you increase the audio
P - 19 signal by 20 dB, the deviation
should not exceed 5 kHz
deviation (Figure 2-1)
CTCSS modulation adjustment
Frequency: 146.009 MHz 21?;2?::;: : jsaré?:t plug to
t‘ﬁgction : %ar:::q't:elch mode | Connect modulation meter 0.7 kHz
2 | (CTCSS: 100 Hz) g’;‘r"‘f‘]geztRRFFa;t:\::f‘t;gt o | TR 05kHz1 KkH)
Volume Opt!onal antenna jack on the set.
Squelch : Optional (Figure 2-2) .
RF power selection: High
DTMF modulation adjustment Connect the EXT. DTMF MIC
Frequency: 146.000 MHz to microphone jack.
MIC : Transmit Connect modulation meter 3.5 kHz
Function : DTMF squeich mode | through RF attenuator to VR604 3 k'H 4 KH
3 Volume : Optional EXT-antenna jack on the set. ( z 2)
Squelch : Optional Press a number button on the
RF power selection: High EXT. DTMF MIC (figure 2-3)
4 | Low power adjustment Connect the short plug to
Frequency: 146.000 MHz microphone jack.
MIC : Transmit Connect the dummy load to RV2 13W
(10 W-15 W)
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DC Power Supply

@ E ' Modulation Meter
RF Attenuator
SET ~
! =] = 3

Microphone Jack™ ont Gonnector

=1 O
Audio Generator
(Figure 2-1)
DC Power Supply
@ @ Modulation Meter
RF Attenuator
b= B

d
Short Plug Microphone Jack " Ant. Connector

(Figure 2-2)
DC Power Supply
Q Q Modulation Meter
RF Attenuator
= N =

{ N

Microphone Jack " Ant. Connector

(Figure 2-3)
/

EXT. DTMF MIC Short Plug

DC Power Supply Power Meter

Q @ @ Dummy Load
o

SET o)
N

Short Plug Microphone Jack * ANT. Connector

(Figure 2-4)
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Receiver Section
Test Equipment Required

eStandard signal generator (SSG)

*AC level meter
eDistortion meter

*DC power supply

*12 dB sinadder (signal-noise adder) meter

Alignment Procedure

Step Setting Connection Adjust Adjust for
RX sensitivity adjustment Connect standard signal T8 . .
Frequency:144 MHz-148 MHz generator to EXT-antenna xla;?;?;|”$§§°n
MIC :Receive jack. . e
Function :None Connect AC volt level meter, 16 | Maximum sensitivity
1 A : : indication on 12 dB
Volume :Adjust for 1V on distortion meter T5 | sinadder meter. In
the level meter. and sinadder meter T4 lihe above condition,
Squelch :Turn fully ccw across EXT speker T3 sensitivity is flat
SSG :Audio 1 kHz ]aCK with 8 ohm dummy T2 for 144 MHz-148 MHz

Modulation 3 kHz

load (Figure 3-1).

T

Distortion adjustment
Frequency:146.000 MHz

MIC
Function
Volume
Squelch

SSG

:Receive
:None
:Adjust for 1 V on

the AC level meter

:Turn to

counterclockwise

:Audio 1 KHz

Modulation 3 KHz
Level-47 dBm

Connect standard signal
generator to EXT-antenna
jack. Connect AC volt
level meter, distortion
meter across EXT
speaker jack with

8 ohm dummy

load. (Figure 3-1)

Maximum indication
on distortion meter.

DC Power Supply

B E

AC Level Meter

Distortion Meter

Sinadder Meter

8 Ohm Dummy Load

EXT.
SET Speaker Jack
L Ant. Connector ~
cCoacac3 ]
=] @ R
SSG
(Figure 3-1)
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TROUBLESHOOTING
Symptom Probable Cause Remedy
Unit does not e Defective power switch *Replace

work at all

o Defective TR Q16, Q17

* Broken DC power cord

sReplace defective
component (s)
e Replace

No output from
speaker at all

= Defective external speaker jack
¢ Measure all the voltage of audio amplifier
» Defective internal speaker

¢ Repair or Replace
+ Repair or Replace
s Replace

No noise on
speaker

e Measure all the voltage of audio amplifier
¢ Defective squelich circuit components

(VR601, R38, R40, R41, R42, R43, R44, C53, C54)
« Defective mute circuit components

(R46, R47, R48, Q13, Q14, Q15)

« Repair or Replace

s Replace defective
component (s)

s Replace defective
component (s)

Squelch does
not work

e Defective squelch circuit components
(VR601, R38, R40, R41, R42, R43, R44, C53, C54)

No modulation

LCD display

does not work

Back light does
not lit

¢ Defective microphone
e Measure all the voltage of MIC
amplifier circuit.
« Defective TX mute circuit components Q6.

e Measure all the voltage of Q605, C612, X601, C614,
C615, R614 and pin 77 of IC 606

sReplace defective
component (s)

*Replace
*Replace

eReplace

¢ Replace defective
.component (s)

eDefective components of LED607. LED608,
LED609, LED610, Q601, Q602

*Replace

17




ERROR DISPLAY

1. Internal RAM Error: Er1
Ert indicates an internal RAM error. It appears when something else has caused the memory contents
to become corrupt. To clear the error, turn on the unit while holding down the function button and T-
SQL. This clears the memory.
If the error returns after you disconnect power, check the IC606 and check for any point of cold
soft around.

2. PLL uniock Error: Er2
Er2 indicates the PLL has unlocked. Check the foliowing:

*PLL alignment
*Check for 5 V at collector of Q5.
*Confirm that X1 is oscillating. If not, check the connections to pins 1 and 20 of iIC1.
If the connections are good, check for 5 V at pin 12, 14 of IC1. If not present 5 V, check connections
to L1 and power.
*Confirm 5 kHz signal at pin 2 of IC1. If not, check connections to pin 19(DT), pin 17(EN), and pin
18(CK).
*Check if Q5 is in normal-condition.
If the above errors are not fixed yet, then replace IC1.

18




PRINTED CIRCUIT BOARD

LINVZINY




CCCCCCCCUCC@®OC (Ul eegreceeeactc

30 kL] L

T

-
1

e NS ey 7
| T, m 53 RaSWratulZocy it,m‘
_ _m R - i T
) 4, 8 - - - - AN A.
i {imaiine
i1y _ w
o . :
9] - ;
N ] : m
R m
o )] :
g = :

-
e T o




(<

(

¢ ¢

!
@ 0ms . ] 10395 Kiea] s09es 0985 38—:'“— cosas B

nsas C0ans

Digital PCB

(((C((O®( (

(

(

«

(CCCCCCCCCC A

L

C X

{

(

(

« ¢ €«

Top View
21

(e«




CCOCCCCCUlE®EECCCCCCCCOrEeCraraaeecrraeeecctecceccced|

b[]

Bottom View
22




Microphone PCB

))

VCO PCB

Top View

Bottom View

I
D2
D1

§ Q3 o <« HZ’:
— D3
g C13 R Q4
RI[RE |
| R4 | '
171 2

af

(R2 ] C5]

Top View

23




WIRING DIAGRAM
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EXPLODED VIEW PARTS LIST

MAIN SET
Ref. No. Description RS Part No. | Mfr.’s Part No.

1 Escutcheon NORYL, black 801-292

2 LCD window PC Clear (#900) T1.0 For USA 813-928

2 LCD Window PC Clear (#900) T1.0 For CA 813-928-A
3 Knob, Power ABS 94HB, black 826-148

4 Button (3) ABS 94HB, clear 826-149

5 Button (6) ABS 94HB, black 826-150

6 Knob, Volume/Squelch ABS 94HB, black 826-151

7 Knob, Channel ABS 84HB, black 826-152

8 Button (Low) ABS 94HB, clear 826-153

9 (+) Machine screw (FH) 3 x 8, black 613-570
10 LCD can SPTE T0.3 732-848
11 LCD display XO-134 252-129-1
12 Holder LCD ABS 94HB, white 732-855
13 Zebra connector YP-Type, 52.9x7.5x2 895-123
14 llluminator acryl, clear 813-929
15 PCB LCD 66 x24.7 xT1.0 FR 4 1/1, blank 406-802
16 PCB digital 135.5x36xT1.6 FR 4 1/1, blank 416-008
17 (+) Machine screw (BH) 3 x 8 Ni-plat 613-323
18 Washer (Vol., Sq., S/W) 13 x9.3x 0.5 SPC 662-901
19 Nut ring BSBM M9 x 0.75.(P) 650-330
20 Nut ring BSBM M7 %< 0.75 (P) 650-335
21 Holder silicone rubber gray HS50 894-772
22 Frame ALDC12 black spray 719-078
23 Shield can BSP T0.4 Sn-plat 772-010-A
24 Assembly, VCO PCB 593-417
25 Bracket TR SUS304 T0.5 723-844
26 Plate ground SPTE T0.3 772-227
27 (+) Machine screw (BH) 3 x 8 Ni-plate 613-323
28 Cover upper SECC+PVC T0.95 719-039
29 Felt 268 x T0.3 900-133
30 Bracket speaker EGI T1.0 723-843
31 Speaker ER-066-A4927 420-116-7
32 Label name polyester 34.2 x 17.5 For USA 959-602-C
32 Label name polyester 34.2 X 17.5 For CA 959-602-D
33 Cover, Bottom SECC+PVC T0.95 719-040
35 (+) Machine screw (PH) 3 x 6, black 613-059
36 (+) Machine screw (BH) 3 x 8, black 613-314
37 Antenna cable assembly MJ-RG, 56/U 509-136
38 (+) Machine screw (BH) 3 x 8, Ni-plate 613-324
39 2P plug assembly SH-40908 504-367-A
40 Lable voltage polyester 14 x 3.5 959-971
41 Lable date code polyester 12x 6 959-102-A
42 Bracket SUS T0.8 723-788
43 Washer (flat) M3 03.2 x 07 x T0.5 Zn-plat 661-300
44 (+) Machine screw (BH) 3 x 8 Ni-plat 713-323
45 Bracket SPC T1.6 black 723-827
46 Washer rubber 07 x 025 x T1.5, black 660-138
47 (-) Securing screw ABS M6 x 8 (P:1), black 600-718
48 Washer (lock “B” type) M5 Zn-plat 665-518
49 (+) Tapping screw (TH) 5 x 12-1S Zn-plat 625-007
50 Assembly, RF PCB 593-414

26

DI DEDEEDEDEEEEE DI IDIDINIDIDIDINIDINIDIDENT Y IR INIDIDIDIDIDIDEDED IR




MICROPHONE
Ref. No. Description RS Part No. | Mfr.’s Part No.

M1 Cover, upper ABS 94HB, biack 719-080
M2 Cover, bottom ABS 94HB, black 719-081
M3 knob on/off ABS 94HB, black 826-156
M4 knob PTT ABS 94HB, black 826-154
M5 knob lock ABS 94HB, black 826-155
M6 Holder PC, black 732-860
M7 Key pad silicone rubber, black 895-108
M8 Assembly-mic SMD for USA 416-986
M8 Assembly-mic SMD for CA 593-417
M9 Cord curl (MIC) 7CO. 1SH.PUT, black(KSK-23108) 420-363-8

M10 (+) Tapping screw (BH) 2 x 6-1S, Zn-plat 622-039

M11 (+) Tapping screw (BH) 3 x 8-28, black 623-344

M12 (+) Tapping screw (BH) 3 x 10-2S, black 623-405

M13 Holder silicone rubber gray HS 50 894-772

M14 Label MIC polyester 19.5x11.5 959-995

YD) DD DD I ) D D) ) ) ) ) ) ))DDDIIDIIDI DD 8@ DD D)D) D)) I ))
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ELECTRICAL PARTS LIST
Ref. No. Description RS Part No. | Mfr.’s Part No.
Assembly, RF PCB
Capacitors
C1 Ceramic, Chip, 27 pF 50 V, 0805, 5 % 132-714-22
Cc2 Ceramic, Chip, 33 pF 50 V, 0805, +5 % 133-306-22
C3 Ceramic, Chip, 220 pF 50 V, 0805, +5 % 132-220-22
C4 Ceramic, Chip, 5 pF 50 V, 0805, +0.25 pF 135-010-4Z
c5 Ceramic, Chip, 5 pF 50 V, 0805, +0.25 pF 135-010-4Z
Cé6 Tantalum, Chip, 1 uF 16 V, A, 220 % 141-036-1Z
Cc7 Tantalum, Chip, 2.2 uF 16 V, A, £20 % 142-227-22
cs Tantalum, Chip, 0.1 uF 35 V, A, 220 % 140-114-32Z
C9 Ceramic, Chip, 0.01 uF 50 V, 0805, +10 % 130-172-2Z
Ci0 Tantalum, Chip,10 uF 10V, B, £20 % 141-046-0Z
C11 Ceramic, Chip, 220 pF 50 V, 0805, £5 % 132-220-2Z
C12 Ceramic, Chip, 0.1 uF 25 V, 0805, +80 % ~ -20 % 130-170-0Z
C13 Ceramic, Chip, 220 pF 50 V, 0805, =5 % 132-220-2Z
Ci14 Ceramic, Chip, 220 pF 50 V, 0805, +5 % 132-220-2Z
Ci5 Tantalum, Chip, 10 uF 10 V, B, +20 % 141-046-0Z
C16 Ceramic, Chip, 220 pF 50 V, 0805, £5 % 132-220-2Z
C17 Ceramic, Chip, 220 pF 50V, 0805, +5 % 132-220-2Z
C18 Tantalum, Chip, 10 uF 10V, B, +20 % 141-046-0Z
C19 Ceramic, Chip, 220 pF 50 V, 0805, +5 % 132-220-2Z
C20 Ceramic, Chip, 0.1 uF 25 V, 0805, +80 % ~ -20 % 130-170-0Z
C21 Ceramic, Chip, 5 pF 50 V, 0805, £0.25 pF 135-010-4Z
Cc22 Ceramic, Chip, 33 pF 50 V, 0805, 5 % 133-306-22
C23 Ceramic, Chip, 0.001 uF 50 V, 0805, +10 % 130-A17-6Z
C24 Ceramic, Chip, 0.001 uF 50 V, 0805, +10 % 130-A17-6Z
C25 Ceramic, Chip, 1.5 pF 50 V, 0805, +0.25 pF 131-559-4Y
C26 Ceramic, Chip, 33 pF 50 V, 0805, 5 % 133-306-22
c27 Ceramic, Chip, 0.001 uF 50 V, 0805, 10 % 130-A17-6Z
C28 Ceramic, Chip, 0.001 uF 50 V, 0805, +10 % 130-A17-6Z
C29 Ceramic, Chip, 22 pF 50 V, 0805, +5 % 132-216-92
C30 Ceramic, Chip, 5 pF 50 V, 0805, £0.25 pF 135-010-4Z
C31 Ceramic, Chip, 27 pF 50 V, 0805, £5 % 132-714-2Z
C32 Ceramic, Chip, 2 pF 50 V, 0805, +0.25 pF 132-011-0Z
C33 Ceramic, Chip, 27 pF 50 V, 0805, +5 % 132-714-2Z
C34 Ceramic, Chip, 0.001 uF 50 V, 0805, +10 % 130-A17-6Z
C35 Ceramic, Chip, 0.001 uF 50V, 0805, + 10 % 130-A17-6Z
C36 Ceramic, Chip, 0.001 uF 50 V, 0805, +10 % 130-A17-6Z
C37 130-A17-6Z

Ceramic, Chip, 0.001 uF 50 V, 0805, +10 %
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Ref. No. Description RS Part No. | Mfr.’s Part No.
C38 Ceramic, Chip, 27 pF 50 V, 0805, +5 % 132-714-22
C39 Ceramic, Chip, 27 pF 50 V, 0805, +5 % 132-714-22
C40 Ceramic, Chip, 0.001 uF 50V, 0805, +10 % 130-A17-6Z
Ca1 Ceramic, Chip, 0.001 uF 50 V, 0805, +10 % 130-A17-6Z
C42 Ceramic, Chip, 0.001 uF 50 V, 0805, +10 % 130-A17-6Z
C43 Tantalum, Chip, 10 yF 10V, +20 % 141-046-0Z
C44 Ceramic, Chip, 5 pF 50 V, 0805, £0.25 pF 135-010-4Z
C45 Ceramic, Chip, 0.001 uF 50 V, 0805, +10 % 130-A17-6Z
C46 Ceramic, Chip, 39 pF 50 V, 0805, +5 % 133-932-7Z
Cc47 Ceramic, Chip, 68 pF 50 V, 0805, +5 % 136-816-52
C48 Ceramic, Chip, 0.1 uF 25V, 0805, +80 % ~ -20 % 130-170-0Z
C49 Ceramic, Chip, 0.01 uF 50 V, 0805, +10 % 130-172-2
C50 Tantalum, Chip, 10 uF 10V, £20 % 141-046-0Z
C51 Ceramic, Chip, 0.1 uF 25V, 0805, +80 % ~ 20 % 130-170-02
C52 Ceramic, Chip, 0.1 uF 25V, 0805, +80 % ~ —20 % 130-170-0Z
C53 Ceramic, Chip, 0.1 yF 25 V, 0805, +80 % ~ -25 % 130-170-0Z
C54 Ceramic, Chip, 0.001 uF 50 V, 0805, +10 % 130-A17-6Z
C55 Ceramic, Chip, 220 pF 50 V, 0805, +5 % 132-220-2Z
C56 Tantalum, Chip, 1 uF 16 V, 220 % 141-036-1Z
C57 Electrolytic, 10 uF 16 V, 4 diax 7, + 20% 101-043-5
C58 Electrolytic, 220 uF 16 V, 8 diax 11.5, 120 % 102-242-3
C59 Ceramic, Chip, 0.001 uF 50 V, 0805, +10 % 130-A17-6Z
C60 Electrolytic, 470 uF 16 V, 10 diax 12.5, + 20% 104-723-1
C61 Ceramic, Chip, 0.1 uF 25V, 0805, +10 % 130-170-0Z
c62 Ceramic, Chip, 0.1 uF 25V, 0805, +10 % 130-170-0Z
c63 Tantalum, Chip, 10 uF 10V, 20 % 141-046-0Z
Ce64 Tantalum, Chip, 1 uF 16 V, £20 % 141-036-12
C65 Ceramic, Chip, 0.1 uF 25 V, 0805, +80 % ~ -20 % 130-170-0Z
ce6 Electrolytic, 10 uF 16 V, 4 diax 7, 120 % 101-043-5
ce7 Ceramic, Chip, 0.1 uF 25V, 0805, +80 % ~ -20 % 130-170-0Z
ce8 Electrolytic, 10 uF 16 V, 4 diax 7, 120 % 101-043-5
Cce9 Ceramic, Chip, 0.1 uF 25V, 0805, +80 % ~ -20 % 130-170-0Z
C70 Electrolytic, 220 uWF 16 V, 8 dia~ 11.5, 1 20 % 102-242-3
C71 Ceramic, Chip. 0.1 uF 25V, 0805, +80 % ~ -20 % 130-170-0Z
Cc72 Electrolytic, 100 uF 25V, 8dia~ 11.5, ' 20% 101-023-7
C73 Electrolytic, 1000 uF 25V, 12.5dia- 16, ' 20 % 101-A02-8
C74 Ceramic, Chip, 0.1 uF 25V, 0805, +80 % ~ -20 % 130-170-0Z
C75 Ceramic, Chip, 220 pF 50 V, 0805, +5 % 132-220-2Z
C76 Ceramic, Chip, 0.001 uF 50 V, 0805, +10 % 130-A17-6Z
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Ref. No. Description RS Part No. | Mfr.’s Part No.
Cc77 Ceramic, Chip, 0.68 uF 50 V, 0805, +80 % ~-20 % 130-624-4
C78 Tantalum, Chip, 1uF 16V, 120 %! 141-036-1Z
C79 Ceramic, Chip, 0.001 uF 50 V, 0805, +10 % 130-A17-6Z
Cc80 Ceramic, Chip, 0.001 uF 50 V, 0805, +10 % 130-A17-6Z
c81 Ceramic, Chip, 51 pF 50 V, 0805, +5 % 135-103-52
Cc82 Ceramic, Chip, 0.1 uF 25 V, 0805, +80 % ~ 20 % 130-170-0Z
C83 Ceramic, Chip, 0.001 uF 50V, 0805, £10 % 130-A17-62
Cs4 Ceramic, Chip, 220 pF 50 V, 0805, +5 % 132-220-2Z
cs85 Electrolytic, 10 uF 16 V, 4 diax 7, £+20 % 101-043-5
C86 Ceramic, Chip, 220 pF 50 V, 0805, +5 % 132-220-2Z
cs7 Ceramic, Chip, 15 pF 50 V, 0805, £+5 % 131-511-0Z
cs8s Ceramic, Chip, 0.1 uF 25 V, 0805, +80 % ~ -20 % 130-170-0Z
c89 Electrolytic, 10 yF 16 V, 4 diax 7, £20 % 101-043-5
C90 Ceramic, Chip, 220 pF 50 V, 0805, +5 % 132-220-2Z
Co1 Ceramic, Chip, 22 pF 50 V, 0805, +5 % 132-216-9Z
Cc92 Ceramic, Chip, 15 pF 50 V, 0805, £5 % 131-511-0Z
Ca3 Ceramic, Chip, 0.01 uF 50 V, 0805, £10 % 130-172-2Z
Co4 Ceramic, Chip, 220 pF 50 V, 0805, 5 %. 132-220-2Z
C96 Ceramic, Chip, 220 pF 50 V, 0805, +5 % 132-220-2Z
Cc97 Ceramic, Chip, 220 pF 50 V, 0805, +5 % 132-220-2Z
Cco8 Electrolytic, 100 uF 25V, 6.3 diax 11, L20 % 101-060-0
C99 Ceramic, Chip, 47 pF 50 V, 0805, +5 % 134-722-1Z
C100 Ceramic, Chip, 68 pF 50 V, 0805, +5 % 136-816-5Z
c101 Ceramic, Chip, 0.001 uF 50 V, 0805, £10 % 130-A17-6Z
c102 Ceramic, Chip, 220 pF 50 V, 0805, +5 % 132-220-2Z
c103 Electrolytic, 470 uF 25V, 10 DIA x 16, £20 % 104-742-8
C104 Ceramic, Chip, 220 pF 50 V, 0805, £5 % 132-220-2Z
C105 Ceramic, Chip, 150 pF, 50 V, 1206, 5 % 131-522-0Y
C106 Ceramic, Chip, 0.001 uF 100V, 1210, t 5 % 131-025-8Y
c107 Ceramic, Chip, 91 pF, 100 V, 1206, £5 % 139-105-7
C108 Ceramic, Chip, 0.001 uF 50 V, 0805, £10 % 130-A17-6Z
C109 Ceramic, Chip, 0.001 pyF 50 V, 0805, £10 % 130-A17-6Z
C110 Ceramic, Chip, 220 pF 50 V, 0805, 15 % 132-220-2Z
C111 Electrolytic, 470 uF 25V, 10 dia> 16, { 20 % 101-742-8
C112 Ceramic, Chip, 0.001 uF 50 V, 0805, 5 % 130-A17-6Z
C113 Ceramic, Chip, 0.001 uF 50 V, 0805, £5 % 130-A17-6Z
C114 Ceramic,.Chip, 0.001 uF 50 V, 0805, £5 % 130-A17-6Z
c15 Ceramic, Chip, 0.001 uF 50 V, 0805, t5 % 130-A17-62Z
C116 Ceramic, Chip, 0.001 uF 50 V, 0805, +5 % 130-A17-62Z
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Ref. No. Description RS Part No. | Mfr.’s Part No.
c117 Ceramic, Chip, 0.001 uF 100V, 1206, +5 % 130-171-1Z
c118 Ceramic, Chip, 0.001 uF 50 V, 0805, =5 % 130-A17-6Z
C119 Ceramic, Chip, 0.001 uF 50 V, 0805, +5 % 130-A17-6
C120 Ceramic, Chip, 180 pF 300 V, GR111, £5 % 131-815-52
ci21 Ceramic, Chip, 180 pF 300 V, GR111, +5 % 131-815-5Z
C123 Ceramic, Chip, 82 pF 500 V, GR111, +5 % 138-216-9Z
C124 Ceramic, Chip, 22 pF 500V, GR111, +5 % 132-255-7Z
C125 Ceramic, Chip, 0.001 uF 100V, 1210, 4 10 % 131-025-8Y
C126 Ceramic, Chip, 22 pF 200 V, 1206, +5 % 132-217-0Y
ci27 Ceramic, Chip, 43 pF 200V, 1206, =5 % 134-302-2Z
Cc128 Ceramic, Chip, 51 pF 200V, 1206, +5 % 135-106-8Y
C129 Ceramic, Chip, 20 pF 200V, 1206, +5 % 132-021-9
C130 Ceramic, Chip, 0.001 uF 100 V, 1210, 41 10 % 131-025-8Y
C131 Ceramic, Chip, 0.001 uF 50V, 0805, +10 % 130-A17-62
C132 Tantalum, Chip, 1uF 16 V, 120 % 141-036-1Z
C133 Ceramic, Chip, 22 pF 500 V, GR111, +5% 132-225-7Z
C134 Ceramic, Chip, 1 pF 50 V, 0805, 1 0.25 pF 131-030-2Y
C135 Ceramic, Chip, 0.001 uF 50 Vv, 0805, + 10 % 130-A17-6Z
C136 Tantalum, Chip, 10 uF 10V, +20 % 141-046-02
C137 Ceramic, Chip, 3.3 pF 300V, GR111, 1 5% 133-331-4
C138 Ceramic, Chip, 4 pF 200V 1206, +5 % 134-013-2Y
C301 Ceramic, Chip, 0.0018 uF 50 V, 0805, + 10 % 130-A22-0Z
C302 Ceramic, Chip, 0.022 uF 50V, 0805, { 10 % 130-263-1Z
C303 Ceramic, Chip,- 0.0039-uF-50-V, 0805; 1 10-%- 130-329-82
C304 Ceramic, Chip, 0.0056 uF 50 V, 0805, | 10 % 130-514-82
C305 Ceramic, Chip, 0.1 uF 25V, 0805, +80 % ~ -20 % 130-170-0Z
C306 Ceramic, Chip, 0.01 uF 50V, 0805, 1 10 % 130-172-2Z
C307 Ceramic, Chip, 0.1 uF 25V, 0805, +80 % ~ ~20 % 130-170-0Z
C308 Ceramic, Chip, 56 pF 50 V, 0805, +5 % 135-613-9Z
C309 Ceramic, Chip, 0.022 uF 50V, 0805, + 10 % 130-263-1Z
C310 Ceramic, Chip, 56 pF 50 V. 0805, ' 5 % 135-613-9Z
C311 Ceramic, Chip, 0.033 uF 50V, 0805, 1 10 % 130-314-52
C312 Tantalum, Chip. 10uF 10V, 1 20 % 141-046-0Z
C401 Ceramic, Chip, 0.01 uF 50V, 0805, ' 10 % 130-172-2Z
C402 Ceramic, Chip, 0.1 uF 25V, 0805, +80 % ~ -20 % 130-170-0Z
C403 Ceramic, Chip, 0.015 uF 50 Vv, 0805. ' 10 % 130-A44-0Z
C404 Ceramic, Chip, 0.015 uF 50 v, 0805, + 10 % 130-A44-0Z
C405 Ceramic, Chip. 0.015 uF 50 V. 0805. : 10 % 130-A44-0Z
C406 Ceramic, Chip. 0.015 uF 50 V. 0805, ' 10 % 130-A44-0
C408 Ceramic. Chip. 0.0033 uF 50 V. 0805, - 10 % 130-315-6Z
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Ref. No. Description RS Part No. | Mfr.’s Part No.
C409 Ceramic, Chip, 0.0022 uF 50 V, 0805, +10 % 130-239-0Z
C410 Ceramic, Chip, 0.0082 pF 50 V, 0805, + 10 % 130-804-0Z
Can Ceramic, Chip, 470 pF 50 V, 0805, +5 % 134-761-4Z
C412 Ceramic, Chip, 0.1 uF 25V, 0805, +80 % ~ -20 % 130-170-0Z
C413 Tantalum, Chip, 10 uF 10V, £20 % 141-046-0Z
C501 Ceramic, Chip, 0.047 pF 50 V, 0805, +10 % 130-424-0Z
€502 Ceramic, Chip, 0.047 uF 50 V, 0805, + 10 % 130-424-0Z
C503 Ceramic, Chip, 0.047 uF 50 V, 0805, +10 % 130-424-0Z
C504 Ceramic, Chip, 0.047 uF 50 V, 0805, +10 % 130-424-0Z
C505 Ceramic, Chip, 0.047 uF 50 V, 0805, +10 % 130-424-0Z
C506 Ceramic, Chip, 0.047 pF 50 V, 0805, 10 % 130-424-0Z
Cs07 Ceramic, Chip, 0.047 uF 50 V, 0805, +10 % 130-424-0Z
C508 Ceramic, Chip, 0.047 uF 50 V, 0805, +10 % 130-424-0Z
C509 Ceramic, Chip, 0.01 uF 50 V, 0805, +10 % 130-172-2
TC1 Trimmer, 20 pF (ECR-LA020E52V), +50 % ~ 0 % 172-019-0

Resistors Carbon
R1 Chip, 1 Mohm, 1/10 W, 0805, +.5 % 060-105-0Z
R3 Chip, 100 kohm, 1/10 W, 0805, +5 % 060-104-9Z
R4 Chip, 100 kohm, 1/10 W, 0805, +5 % 060-104-92
RS Chip, 22 kohm, 1/10 W, 0805, 1.5 % 060-223-3Z
R6 Chip, 22 kohm, 1/10 W, 0805, i 5 % 060-223-32
R7 Chip, 2.2 kohm, 1/10 W, 0805, + 5 % 060-222-2Z
R8 Chip, 330 ohm, 1/10 W, 0805, + 5 % 060-331-7Z
R9 Chip, 10 kohm, 1/10 W, 0805, ' 5 % 060-103-8Z
R10 Chip, 330 ohm, 1/10 W, 0805, ¢ 5 % 060-331-7Z
R11 Chip, 2.7 kohm, 1/10 W, 0805, +5 % 060-272-7Z
R12 Chip, 7.5 kohm, 1/10 W, 0805, =5 % 060-752-4Z
R13 Chip, 2.2 kohm, 1/10 W, 0805, +5 % 060-222-2Z
F14 Chip,1 Mohm, 1/10 W, 0805, 15 % 060-105-0Z
R15 Chip, 2.2 kohm, 1/10 W, 0805, | 5 % 060-222-2Z
R16 Chip, 10 kohm, 1/10 W, 0805, | 5 % 060-103-8Z
R17 Chip, 10 kohm, 1/10 W, 0805, | 5 % 060-103-8Z
R18 Chip, 1.5 kohm, 1/10 W, 0805, ' 5 % 060-152-2Z
R19 Chip. 270 kohm, 1/10 W, 0805, t 5 % 060-274-97.
R20 Chip, 270 kohm. 1/10 W, 0805, ' 5 % 060-274-92Z
R21 Chip. 2.2 kohm, 1/10 W, 0805. - 5 % 060-222-27
R22 Chip. 10 ohm, 1/10 W, 0805, ‘- 5 % 060-100-5Z
R23 Chip. 10 ohm, 1/10 W, 0805, | 5 % 060-100-5Z
R24 Chip, 47 kohm, 1/10 W, 0805, ' 5 % 060-473-2Z
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Ref. No. Description RS Part No. | Mfr.’s Part No.
R25 Chip, 1 kohm, 1/10 W, 0805, +5 % 060-102-7Z
R26 Chip, 270 kohm, 1/10 W, 0805, +5 % 060-274-9Z
R27 Chip, 270 kohm, 1/10 W, 0805, +5 % 060-274-92
R28 Chip, 330 ohm, 1/10 W, 0805, +5 % 060-331-7Z
R29 Chip, 3.3 kohm, 1/10 W, 0805, +5 % 060-332-82
R30 Chip, 270 kohm, 1/10 W, 0805, +5 % 060-274-9Z
R31 Chip, 270 kohm, 1/10 W, 0805, +5 % 060-274-9Z
R32 Chip, 3.3 kohm, 1/10 W, 0805, +5 % 060-332-8Z
R33 Chip, 820 ohm, 1/10 W, 0805, +5 % 060-821-32
R34 Chip, 100 kohm, 1/10 W, 0805, +5 % 060-104-9Z
R36 Chip, 47 kohm, 1/10 W, 0805, £5 % 060-473-2Z
R37 Chip, 10 ohm, 1/10 W, 0805, +5 % 060-100-52
R38 Chip, 22 kohm, 1/10 W, 0805, +5 % 060-223-3Z
R39 Chip, 3.3 kohm, 1/10 W, 0805, +5 % 060-332-82
R40 Chip, 470 kohm, 1/10 W, 0805, +5 % 060-474-3Z
R41 Chip, 10 kohm, 1/10 W, 0805, +5 % 060-103-82
R42 Chip, 33 kohm, 1/10 W, 0805, +5 % 060-333-9Z
R43 Chip, 330 kohm, 1/10 W, 0805, +5 % 060-334-0Z
R44 Chip, 120 kohm, 1/10 W, 0805, +5 % 060-124-6Z
R45 Chip, 47 kohm, 1/10 W, 0805, +5 % 060-473-22
R46 Chip, 22 kohm, 1/10 W, 0805, +5 % 060-223-3Z
R47 Chip, 10 kohm, 1/10 W, 0805, +5 % 060-103-82
R48 Chip, 22 kohm, 1/10 W, 0805, +5 % 060-223-3Z
R49 Chip, 100 kohm, 1/10 W, 0805, 5 % 060-104-92
R50 Chip, 4.7 kohm, 1/10 W, 0805, 5 % 060-472-1Z
R51 Chip, 560 kohm, 1/10 W, 0805, +5 % . 060-564-1Z
R52 Chip, 6.8 kohm, 1/10 W, 0805, +5 % 060-682-4Z
R53 Chip, 47 ohm, 1/10 W, 0805, +5 % 060-470-9Z
R54 Chip, 2.2 ohm, 1/10 W, 0805, +5 % 060-229-9Z
R55 Chip, 10 kohm, 1/10 W, 0805, +5 % 060-103-8Z
R56 Chip, 560 kohm, 1/10 W, 0805, +5 % 060-564-1Z
R57 Resistor, 330 ohm, 1/2 W, 5 % 030-331-8
R58 Chip, 3.3 kohm, 1/10 W, 0805, +5 % 060-332-8Z
R59 Chip, 100 kohm, 1/10 W, 0805, +5 % 060-104-9Z
R60 Chip, 4.7 kohm, 1/10 W, 0805. +5 % 060-472-12
R61 Chip, 82 kohm, 1/10 W, 0805, +5 % 060-823-5Z
R62 Chip, 39 kohm, 1/10 W, 0805, +5 % 060-393-32
R63 Chip, 20 kohm, 1/10 W, 0805, +5 % 060-203-52
R64 Chip, 10 kohm, 1/10 W, 0805, +5 % 060-103-82
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R65 Chip, 9.1 kohm, 1/10 W, 0805, +5 % 060-912-2Z
R67 Chip, 82 kohm, 1/10 W, 0805, +5 % 060-823-52
R68 Chip, 39 kohm, 1/10 W, 0805, +5 % 060-393-32
R69 Chip, 20 kohm, 1/10 W, 0805, +5 % 060-203-5Z
R70 Chip, 10 kohm, 1/10 W, 0805, +5 % 060-103-82
R71 Chip, 5.1 kohm, 1/10 W, 0805, +5 % 060-512-4Z
R72 Chip, 10 kohm, 1/10 W, 0805, +5 % 060-103-8Z
R73 Chip, 470 ohm, 1/10 W, 0805, +5 % 060-471-0Z
R74 Chip, 470 ohm, 1/10 W, 0805, 5 % 060-471-02
R75 Chip, 3.3 kohm, 1/10 W, 0805, +5 % 060-332-82
R76 Chip, 15 kohm, 1/10 W, 0805, 5 % 060-153-32
R77 Chip, 1.8 kohm, 1/10 W, 0805, +5 % 060-182-92
R78 Chip, 10 kohm, 1/10 W, 0805, +5 % 060-103-8Z
R79 Chip, 2.2 kohm, 1/10 W, 0805, 5 % 060-222-2Z
R80 Chip, 10 kohm, 1/10 W, 0805, +5 % 060-103-82
R81 Chip, 100 ohm, 1/10W, 0805, +5 % 060-101-6Z
R82 Chip, 47 kohm, 1/10 W, 0805, +5 % 060-473-2Z
R83 Chip, 15 k?hm, 1/10 W, 0805, +5 % 060-153-32
R84 Chip, 3.3 kohm, 1/10 W, 0805, +5 % 060-332-82
R85 Resistor, 330 ohm, 1/2 W, £5 % 030-331-82
R86 Chip, 3.3 kohm, 1/10 W, 0805, +5 % 060-332-82
R87 Chip, 100 ohm, 1/10 W, 0805, +5 % 060-101-6Z
R88 Chip, 100 ohm, 1/10 W, 0805, +5 % 060-101-6Z
R89 Chip, 470 kohm, 1/10 W, 0805, +5 % 060-474-3Z
R90 Chip, 10 kohm, 1/10 W, 0805, +5 % 060-103-82
R91 Chip, 1 kohm, 1/10 W, 0805, £5 % 060-102-7Z
R92 Chip, 100 ohm, 1/10 W, 0805, +5 % 060-101-6Z
Rg93 Chip, 10 ohm, 1/10 W, 0805, +5 % 060-100-5Z
R94 Chip, 1 kohm, 1/10 W, 0805, +5 % 060-102-7Z
R95 Resistor, 100 ohm, 1/2 W, +5 % 030-101-7Z
R96 Resistor, 150 ohm, 1/2 W, £5 % 030-151-2Z
R97 Chip, 330 ohm, 1/10 W, 0805, +5 % 060-331-7Z
R98 Chip, 18 ohm, 1/10 W, 0805, +5 % 060-180-7Z
R99 Chip, 330 ohm, 1/10 W, 0805, +5 % 060-331-7Z
R100 Resistor, 22 ohm, 1/4 W, £5 % 009-220-7Z
R101 Chip, 1 kohm, 1/10 W, 0805, +5 % 060-102-7Z
R102 Chip, 1.2 kohm, 1/10 W, 0805, +56 % 060-122-5Z
R103 Chip, 10 ohm, 1/10 W, 0805, +5 % 060-100-5Z
R104 Chip, 47 kohm, 1/10 W, 0805, +5 % 060-473-2Z
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R105 Resistor, 68 ohm, 1/2 W, 0805, +5 % 030-680-3Z
R106 Chip, 270 kohm, 1/10 W, 0805, +5 % 060-274-92
R107 Chip, 10 kohm, 1/10 W, 0805, +5 % 060-103-8Z
R108 Chip, 9.1 kohm, 1/10 W, 0805, + 5 % 060-912-22
R109 Resistor, 47 kohm, 1/8 W, +5 % 002-473-42
R301 Chip, 1 kohm, 1/10 W, 0805, +5 % 060-102-7Z
R302 Chip, 10 kohm, 1/10 W, 0805, +5 % 060-103-8Z
R303 Chip, 8.2 kohm, 1/10 W, 0805, +.5 % 060-822-4Z .
R304 Chip, 6.8 kohm, 1/10 W, 0805, +5 % 060-682-42
R305 Chip, 15 kohm, 1/10 W, 0805, +5 % 060-153-3Z
R306 Chip, 100 kohm, 1/10 W, 0805, +5 % 060-104-9Z
R307 Chip, 20 kohm, 1/10 W, 0805, +5 % 060-203-5Z
R308 Chip, 10 kohm, 1/10 W, 0805, 1 5 % 060-103-8Z
R309 Chip, 33 kohm, 1/10 W, 0805, 1 5 % 060-333-9Z
R310 Chip, 120 kohm, 1/10 W, 0805, +5 % 060-124-6Z
R311 Chip, 1.8 kohm, 1/10 W, 0805, +5 % 060-182-9Z
R312 Chip, 270 kohm, 1/10 W, 0805, +5 % 060-274-9Z
R313 Chip, 15 kohm, 1/10 W, 0805, -5 % 060-153-3Z
R401 Chip, 2 kohm, 1/10 W, 0805, ' 5 % 060-202-4Z
R402 Chip, 20 kohm, 1/10 W, 0805, | 5 % 060-203-5Z
R403 Chip, 33 kohm, 1/10 W, 0805, +5 % 060-333-9Z
R404 Chip, 8.2 kohm, 1/10 W, 0805, +5 % 060-822-4Z
R405 Chip, 15 kohm, 1/10 W, 0805, t 5 % 060-153-3Z
R406 Chip, 3.9 kohm, 1/10 W, 0805, i 5 % 060-392-2Z
R407 Chip, 75 kohm, 1/10 W, 0805, + 5 % 060-753-5Z
R408 Chip, 47 kohm, 1/10 W, 0805, + 5 % 060-473-2Z
R409 Chip, 47 kohm, 1/10 W, 0805, + 5 % 060-473-2Z
R411 Chip, 47 kohm, 1/10 W, 0805, | 5 % 060-473-2Z
R412 Chip, 47 kohm, 1/10 W, 0805, 15 % 060-473-2Z
R501 Chip, 2.7 kohm, 1/10 W, 0805, 1 5 % 060-272-7Z
R502 Chip, 4.7 kohm, 1/10 W, 0805, | 5 % 060-472-1Z
R503 Chip, 2.2 kohm, 1/10 W, 0805, ! 5 % 060-222-2Z
R504 Chip. 22 kohm, 1/10 W, 0805, < 5 % 060-223-3Z
R505 Chip, 3.3 kohm, 1/10 W, 0805, ' 5 % 060-332-8Z
R506 Chip. 1.5 kohm, 1/10 W, 0805, + 5 % 060-152-2Z
R507 Chip, 56 kohm, 1/10 W, 0805, : 5 % 060-563-0Z
R508 Chip, 12 kohm, 1/10 W, 0805, i 5 % 060-123-6Z
R509 Chip. 180 kohm. 1/10 W. 0805. ' 5 % 060-184-1Z
R510 Chip. 15 kohm. 1/10 W, 0805. - 5 % 060-153-3Z
R511 Chip. 680 ohm, 1/10 W. 0805, - 5 % 060-681-3Z
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R512 Chip, 10 kohm, 1/10 W, 0805, 1 5 % 060-103-8Z
R513 Chip, 10 kohm, 1/10 W, 0805, | 5 % 060-103-8Z
RV1 Resistor-Semifixed, 22 kB, 6 dia 071-223-1
Rv2 Resistor-Semifixed, 22 kB, 6 dia 071-223-1

Coils

L1 Inductor, Chip, 10 uH, 01, +20 % 310-659-2
L2 Inductor, Chip, 10 pH, 01, +20 % 310-659-2
L3 Transformer, Choke 300-008-1
L4 Inductor, Chip, 10 uH, 01, +20 % 310-659-2
L5 Inductor, Chip, 1 uH, 01, + 20 % 310-657-0
L6 Inductor, Axial, 1 uH, 02, + 20 % 310-293-4
L7 inductor, Chip, 1 uH, 01, 20 % 310-657-0
L8 Coil Choke, MK-4 310-092-9
LS Axial Coil, 2.2 uH, LAL0O2TB2R2K 310-378-7
L10 Coil Choke, 0.3 dia x 7T >~ 1 kohm RES. 310-218-7
L1 Spring, 3x0.65x 1.5t: L 310-224-2
L12 Axial Coil, 1 uH, LALO2TB1ROK 310-293-4
L13 Coil Choke, 0.3 dia x 7T x 1 kohm RES. 310-218-7
L15 Coil Assembly 509-772

L16 Coit Assembly . 509-772

L17 Axial Coil, 0.22 nH, LALO3TBR22K 310-377-7
L18 Coil Spring, 0.225 uH 310-172-8
L19 Coil Spring, 4.0x12~45t: L 311-175-6
L20 Coil Spring, 4.0~ 1.2x45¢t L 311-175-6
L21 Coil Spring, 4.0~ 1.2~4.5%: L 311-175-6
L25 Spring Coil, 4 dia> 0.45dia> 12T 310-536-4
L26 Spring. 4 ~x1.2x4.5~t: L 311-175-6
L29 inductor, Chip, 1 uH, 01, 120 % 310-657-0
FB1 Bead Core, FC3 ~ 2 320-253-1
FB2 Bead Core, 56, 59065-4B 320-536-5
FB3 Bead Core, 56, 59065-4B 320-536-5
FB4 Bead Core, 56. 59065-48 320-536-5
FB5 Bead Core. 56, 59065-4B 320-536-5
T1 Coil, 140 MHz 5.5 T RX, 5 mm SQ, Black 310-571-5
T2 Coil, 140 MHz 5.5 T RX. 5 mm SQ. Black 310-571-5
T3 Coil, 140 MHz 5.5 T RX. 5 mm SQ. Black R 310-571-5
T4 Coil, 140 MHz 5.5 T RX. 5 mm SQ. Black 310-571-5
T5 Coil. 130 MHz 6.5 T RX. 5 mm SQ. Black 310-572-6
T6 Coil. 130 MHz 6.5 T RX. 5 mm SQ. Black 310-572-6
T7 21.4 MHz RX Mixer. 5mm SQ. Red 320-597-2
T8 Coil. 455 kHz, Detector 320-232-2
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Ref. No. Description RS Part No. | Mfr.’s Part No.
Connectors
CON1 Angle Connector 421-686-9
CON2 Angle Connector 421-686-9
Crystals
X1 12.8 MHz, 5 PPM, NR-213 262-256-5Z
X2 21.855 MHz, 30 PPM, HC39/T 262-213-62
Diodes
D1 BB619, Tuning diode 243-054-82
D2 BB619, Tuning diode 243-054-82
D3 BB619, Tuning diode 243-054-87
D4 BB619, Tuning diode 243-054-87
D5 BB619, Tuning diode 243-054-82
D6 BB619, Tuning diode 243-054-8Z
D7 MMBV3401 LT1 243-012-0
D8 MMBV3401 LT1 243-012-0
Ds 18897, Axial, Schottky Detector 243-026-3
D10 UM9401, Pin 243-016-4
D11 KDS193, S| 243-052-6
D12 IN5404T/R, Rectifier 245-008-7
D13 KDS193, SI 243-052-6
D14 MI301 243-058-2
Filters
CF1 Ceramic, CFW455F, 455 kHz 270-027-8Z
XF1 Crystal, 21M15BU, 21.4 MHz 271-002-0
IC’s
IC1 MC14519F, PLL 220-131-3
IC2 MC3371DR2, FM IF 223-421-0
IC3 TDA2003V , Audio Amp 229-289-8
IC4 KA78L05, 5V Regulator 223-119-8
IC5 KIA7808PI, Regulator 222-013-0
IC6 LM358M, OP Amp 231-064-4
IC7 LM358M, OP Amp 231-064-4
IC8 KIA78L10F, Regulator 220-382-5
IC301 KIA324F, Quad OP Amp 222-018-5
IC401 KIA324F, Quad OP Amp 222-018-5
1C501 KIA324F, Quad OP Amp 222-018-5 .
‘ Jacks
J1 Miniature, HSJ1785-01-030 420-728-5
J2 Molex, 6267-02A 422-523-6
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J3 (39). 2P Plug, SH-40908 504-367-A
37 Assembly, Antenna Cable 509-136
2P Housing Assembly 2P 150 mm (SM-93090) 504-723-A
Transistors
Q1 BC848C (IL) SOT-23, NPN 200-001-3
Q2 KTA1504S (ASG), SOT-23, NPN 202-082-6
Q3 KTA1504S (ASG), SOT-23, NPN 202-082-6
Q4 BC848C (IL) SOT-23, NPN 200-001-3
Q5 KTA1504S (ASG), SOT-23, NPN 202-082-6
Q6 KRC110S (NK), SOT-23, NPN 202-096-9
Q7 KTA1504S (ASG), SOT-23, NPN 202-082-6
Q8 BF999 (LB), SOT-23, N-MOSFET 213-001-1
Q9 BF999 (LB), SOT-23, N-MOSFET 213-001-1
Q10 BF513 (S9), SOT-23, N-JFET 200-024-4
Q11 MMBC1321 (Q4), SOT-23, NPN 203-096-4
Q12 KRC110S (NK), SOT-23, NPN 202-096-9
Q13 KRC104S (ND) 202-092-5
Q14 KRC104S (ND) 202-095-8Z
Q15 KRC104S (ND) 202-095-8Z
Q16 KTA1658, TO-220IS, NPN 202-125-2
Q17 KRA110S (PK) 202-092-5
Q18 MMBC1321 (Q4), SOT-23, NPN 203-096-4
Q19 MMBC1321 (Q4), SOT-23, NPN 203-096-4
Q20 MRF581, 317-01(MA CR-X), NPN 203-055-7
Q21 2SC1971, TO-220 203-043-6
Q22 MRF240A 203-082-1
Q23 KTA1663(HO), SOT-89, PNP 202-116-4
Q24 KRC104S (ND), SOT-23, NPN 202-095-8
Q25 KTA1658, TO-220I1S, NPN 202-125-2
Q26 KTC3875S (ALG), SOT-23, NPN 202-112-0
Q27 KTC110S (NK). SOT-23. PNP 202-096-9
Q28 KRA110S (PK), SOT-23, PNP 202-092-5
Assembly, Digital PCB 593-415
Capacitors
C601 Ceramic. Chip. 470 pF 50 V. 0805, ! 5% 134-761-4Z
C602 Tantalum. Chip. 0.22 uF 35V, 1 20 % 140-204-1Z
C603 Tantalum. Chip. 1 uF 16 V. - 20 % 141-036-1
C604 Ceramic. Chip. 0.1 uF 25 V. 0805, -~ 10 % 130-A60-4Y
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Ref. No. Description RS Part No. | Mfr.’s Part No.
C605 Ceramic, Chip, 0.1 pF 25V, 0805, +10 % 130-A60-4Y
C606 Ceramic, Chip, 0.68 uF 16 V, 0805, +80 %~-20 % 130-624-4
c607 Ceramic, Chip, 47 pF 50 V, 0805, +5 % 134-722-12
Ce08 Ceramic, Chip, 0.001 uF 50 V, 0805, + 10 % 130-A17-6Z
C609 Tantalum, Chip, 10 uF 10V, + 20 % 141-046-0Z
C610 Tantalum, Chip, 10uF 10V, 120 % 141-046-0Z
C612 Ceramic, Chip, 0.1 uF 25 V, 0805, +10 % 130-A60-4Y
C613 Ceramic, Chip, 0.001 uF 50 V, 0805, + 10 % 130-A17-6Z
Cc614 Ceramic, Chip, 20 pF 50 V, 0805, .5 % 132-012-12
C615 Ceramic, Chip, 20 pF 50 V, 0805, +5 % 132-012-12
Co618 Ceramic, Chip, 47 pF 50 V, 0805, +5 % 134-722-12
c619 Tantalum, Chip, 10 uF 10V, + 20 % 141-046-02

Connectors
CON601 5082-3010 19 Pin 421-095-1
CON602 5082-3010 19 Pin 421-095-1
CONG604A Header Pin Connector GDH2-18DBC (1,2) 422-385-8
CON604B TD! Connector TDH2-18SG 422-722-9
CON605A Header Pin Connector GDH2-18DBC (1,2) 422-385-8
CON605B TDI Connector TDH2-18 SG 422-722-9
Diodes
D602 KDS193S (F3), SOT-23 234-052-6
D603 RB471E, FMD (DUAL) 249-043-8
D604 RB471E, FMD (DUAL) 249-043-8
D605 RB471E, FMD (DUAL) 249-043-8
D606 RB471E, FMD (DUAL) 249-043-8
D607 LED, SLE0022M 252-107-1
D608 LED, SLEO022M 252-107-1
D609 LED, SLE0022M 252-107-1
D610 LED, SLE0O022M 252-107-1
D611 SLV-31MT3, LED Lamp 251-162-5
D612 SLV-31MT3, LED Lamp 251-162-5
D613 SLV-31MT3, LED Lamp 251-162-5
D614 SLV-31MT3. LED Lamp 251-162-5
D615 SLV-31MT3, LED Lamp 251-162-5
D616 SLV-31MT3, LED Lamp 251-162-5
D617 SLV-31MT3, LED Lamp 251-162-5
D618 SLV-31MT3. LED Lamp 251-162-5
D619 SLV-31MT3. LED Lamp 251-162-5
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IC’s
IC601 TMP87CH20F, CPU 220-447-9
IC602 MC142100DW, Cross-Point SW 223-378-5
IC603 MF6CWM-100, Digital-Filter 231-073-3
1C604 MC145436DWR2, DTMF Receiver 223-419-9
IC605 MC14094BDR2, SO-186, Shift-Resistor 223-233-7
1C606 AT93C56-10SI, EEP-ROM 229-463-8
Resistors

R601 Chip, 10 kohm, 1/10 W, 0805, +5 % 060-103-8Z
R602 Chip, 220 kohm, 1/10 W, 0805, +5 % 060-224-4Z
R603 Chip, 10 kohm, 1/10 W, 0805, +5 % 060-103-82
R604 Chip, 220 kohm, 1/10 W, 0805, +5 % 060-224-4Z
R606 Chip, 100 kohm, 1/10 W, 0805, +5 % 060-104-9Z
R608 Chip, 1 kohm, 1/10 W, 0805, +5 % 060-102-7Z
R609 Chip, 10 kohm, 1/10 W, 0805, t 5 % 060-103-8Z
R611 Chip, 15 kohm, 1/10 W, 0805, +5 % 060-153-3Z
R612 Chip, 10 kohm, 1/10 W, 0805, +5 % 060-103-8Z
R613 Chip, 10 kohm, 1/10 W, 0805, 1 5 % 060-103-8Z
R614 Chip, 15 kohm, 1/10 W, 0805, | 5% 060-153-32
R615 Chip, 1 Mohm, 1/10 W, 0805, ' 5§ % 060-105-0Z
R616 Chip, 39 kohm, 1/10 W, 0805, 1 5 % 060-393-3Z
R617 Chip, 20 kohm, 1/10 W, 0805, t 5 % 060-203-5Z
R618 Chip, 10 kohm, 1/10 W, 0805, +5 % 060-103-82
R619 Chip, 47 kohm, 1/10 W, 0805, t 5 % 060-473-2Z .
R620 Chip, 1 Mohm, 1/10 W, 0805, 1 5 % 060-105-0Z
R621 Chip, 47 kohm, 1/10 W, 0805, 5% 060-473-2Z
R622 Chip, 47 kohm, 1/10 W, 0805, t 5 % 060-473-2Z
R623 Chip, 47 kohm, 1/10 W, 0805, t{ 5 % 060-473-22Z
R624 Chip, 47 kohm, 1/10 W, 0805, ! 5 % 060-473-2Z
R625 Chip, 10 kohm, 1/10 W, 0805, 1 5 % 060-103-8Z
R626 Chip, 47 kohm, 1/10 W, 0805, : 5% 060-473-2Z2
R627 Chip. 1 kohm, 1/10 W, 0805, ' 5 % 060-102-7Z
R628 Chip. 1 kohm, 1/10 W, 0805, 5 % 060-102-7Z
R629 Chip, 1 kohm, 1/10 W, 0805, 5 % 060-102-7Z
R630 Chip, 1 kohm, 1/10 W. 0805. - 5% 060-102-7Z
R631 Chip, 150 ohm, 1/10 W, 0805, * 5 % 060-151-1Z
R632 Chip. 150 kohm, 1/10 W, 0805, : 5 % 060-151-1Z
RG34 Chip, 47 kohm, 1/10 W, 0805, : 5 % 060-473-2Z
R635 Chip. 47 kohm. 1/10 W, 0805. ' 5 % 060-473-22
R636 Chip, 47 kohm, 1/10 W, 0805. ‘' 5 % 060-473-22
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Ref. No. Description RS Part No. | Mfr.’s Part No.
R637 Chip, 1 kohm, 1/10 W, 0805, +5 % 060-102-7Z
R638 Chip, 1 kohm, 1/10 W, 0805, 45 % 060-102-7Z
R639 Chip, 1 kohm, 1/10 W, 0805, + 5 % 060-102-7Z
R640 Chip, 47 kohm, 1/10 W, 0805, +5 % 060-473-22
R641 Chip, 47 kohm, 1/10 W, 0805, 15 % 060-473-2Z
R642 Chip, 47 kohm, 1/10 W, 0805, +5 % 060-473-2Z
R643 Chip, 47 kohm, 1/10 W, 0805, +.5 % 060-473-2Z
R644 Chip, 47 kohm, 1/10 W, 0805, +5 % 060-473-2Z
R645 Chip, 47 kohm, 1/10 W, 0805, +5 % 060-473-2Z
R647 Chip, 47 kohm, 1/10 W, 0805, -5 % 060-473-2Z
R648 Chip, 47 kohm, 1/10 W, 0805, :5% 060-473-22
R650 Chip, 47 kohm, 1/10 W, 0805, +5 % 060-473-2Z
R651 Chip, 47 kohm, 1/10 W, 0805, +5 % 060-473-2Z
R652 Chip, 47 kohm, 1/10 W, 0805, 1 5 % 060-473-2Z
R653 Chip, 10 kohm, 1/10 W, 0805, 't 5 % 060-103-8Z
R654 Chip, 3.3 kohm, 1/10 W, 0805, +5 % 060-332-8Z
R655 Resistor, 68 ohm, 1/2 W, 1 5% 030-680-3Z
R656 Chip, 47 kohm, 1/10 W, 0805, 1 5% 060-473-22
R657 Chip, 47 kohm, 1/10 W, 0805, ' 5 % 060-473-22
R658 Chip, 47 kohm, 1/10 W, 0805, ' 5 % 060-473-2Z
VR601 20KA:RK1140306 450-527-9
VR602 20KB:RK1140306 450-527-9A
VR603 Semifixed(VR), 47 kohm, TMC3KJB 067-473-7Y
VR604 Semifixed(VR), 47 kohm, TMC3KJB 067-473-7Y

Transistors

Q601 KRC110S(NK), SOT-23, NPN 202-096-9
Q602 BCX-18LT1, SOT-23, PNP 203-111-4
Q604 KRA110S(PK), SOT-23, PNP 202-092-5
Q605 KRC104S(ND), SOT-23, NPN 202-095-82

Crystal
X601 3.579545M:50 PPM 262-253-27

Jack

J603 Modular Jack. MIC 8 Pin Top Entry Type 420-801-7

Switchs
SW601 YPS210120SK, Rotary W/nut 430-049-8Y
SWe02 SPPH221B1011. Push Power 432-063-7
SW603-12 SKHH10914A, Tact Switch 436-038-8

~ Assembly Microphone PCB For USA 593-416
Assembly Microphone PCB For CA o 595-417 ]
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Ref. No. Description RS Part No. | Mfr.’s Part No.
Capacitors
C1 Ceramic, Chip, 0.1 uF 25V, 0805, +80 %~-20 % 130-170-0Z
c2 Tantalum, Chip, 1 uF 16V, +20 % 141-036-12
C3 Cermic, Chip, 0.022 uF 50 Vv, 0805, + 10 % 130-263-12Z
C4 Cermic, Chip, 20 pF 50 V, 0805, +5 % 132-012-12
C5 Cermic, Chip, 20 pF 50 V, 0805, +5 % 132-012-12
C6 Cermic, Chip, 0.1 uF 25V, 0805, +80 %~-20 % 130-170-0Z2
C7 Cermic, Chip, 0.001 uF 50 V, 0805, +10 % 130-A17-6Z
c8 Cermic, Chip, 0.1 uF 25V, 0805, +80 %~-20% 130-170-0Z
C9 Cermic, Chip, 470 pF 50 V, 0805, +5 % 134-761-4Y
C10 Tantalum, Chip, 10 uF 10V, +20 % 141-046-0Z
Resistors Carbon
R1 Chip, 10 kohm, 1/10 W, 0805, +5 % 060-130-8Z
R2 Chip, 47 kohm, 1/10 W, 0805, 15 % 060-473-2Z
R3 Chip, 47 kohm, 1/10 W, 0805, t 5% 060-473-2Z
R4 Chip, 47 kohm, 1/10 W, 0805, +5 % 060-473-2Z
R5 Chip, 10 kohm, 1/10 W, 0805, ' 5% 060-103-82
R6 Chip, 20 kohm, 1/10 W, 0805, ' 5 % 060-203-5Z
R7 Chip, 39 kohm, 1710 W, 0805, 1 5% 060-393-3Z
R8 Chip, 82 kohm, 1/10 W, 0805, +5 % 060-823-5Z
R9 Chip, 160 kohm, 1/10 W, 0805, 5 % 060-164-3Z
R10 Chip, 330 kohm, 1/10 W, 0805, +5 % 060-334-0Z
R11 Chip, 1 Mohm, 1/10 W, 0805, + 5 % 060-105-0Z
R12 Chip, 47 kohm, 1/10 W, 0805, 1 5% 060-473-2Z
R13 Chip, 47 kohm, 1/10 W, 0805, +5 % 060-473-2Z
R14 Chip, 47 kohm, 1/10 W, 0805, +5 % 060-473-2Z
R15 Chip, 47 kohm, 1710 W, 0805, ' 5 % 060-473-2Z
R16 Chip, 47 kohm, 1/10 W, 0805, ' 5% 060-473-2Z
R17 Chip, 47 kohm, 1/10 W, 0805, ' 5% 060-473-2Z
R18 Chip, 100 kohm, 1/10 W, 0805, i 5 % 060-104-9Z
R19 Chip, 100 kohm, 1/10 W, 0805, t 5 % 060-104-9Z
R20 Chip, 100 kohm, 1/10 W, 0805, t 5 % 060-104-9Z
R21 Chip, 1.2 kohm, 1/10 W, 0805, ‘' 5 % 060-122-5Z
IC
IC1 | LSC417487DW. CPU - 220-446-8
Diode .
D1 | KDS193. Silicon - | 243-052-6
B T xtal
X1 3.579545 M : 50 ppm 262-253-2Z
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Ref. No. Description ] RS Part No. [ Mfr.’s Part No.
MIC
MICA1 ] MIC Condenser KUC4023-010010 | ] 420-205-9Y
sSw
sSwih Micro SW JMS-012A 439-033-8
Sw2, 3 Tack SW SKHHLNOQO2 436-010-2
Sw4é SW Slide SSS222ND021 431-188-5Z
Assembly VCO PCB 593-417
Capacitors
C1 Ceramic, Chip, 0.001 uF 50 V, 0805, +10 % 130-A17-6Z
Cc2 Ceramic, Chip, 0.001 uF 50 Vv, 0805, 10 % 130-A17-62
C3 Ceramic, Chip, 13 pF 50 V, 0805, +5 % 131-304-0Y
C4 Ceramic, Chip, 47 pF 50 V, 0805, +5 % ) 134-722-1Z
C5 Ceramic, Chip, 0.001 uF 50 V, 0805, +10 % 130-A17-62
Cc7 Ceramic, Chip, 15 pF 50 V, 0805, +10 % 131-511-0Z
C8 Ceramic, Chip, 15 pF 50 V, 0805, +10 % 131-511-02
Co Ceramic, Chip, 0.5 pF 50 V, 0805, +0.25 pF 130-504-9Z
c10 Ceramic, Chip, 15 pF 50 V, 0805, =5 % 131-511-0Z
c11 Ceramic, Chip, 2.2 pF 50 V, 0805, +0.25 pF 132-266-42
C13 Ceramic, Chip, 0.001 uF 50 V, 0805, +10 % 130-A17-6Z
Ci4 Ceramic, Chip, 0.001 uF 50 V, 0805, 10 % 130-A17-6Z
C15 Tantalum, Chip, 3.3 uF 10V, =20 % 143-312-0Z
C17 Ceramic, Chip, 0.001 uF 50 Vv, 0805, =10 % 130-A17-62Z
. Coils
L1 Inductor, Chip, 1 uH, 01, =20 % 310-657-0
L2 Inductor, Chip, 10 uH, 01, +10 % 310-659-2
L3 Inductor, Chip, 1 uH, 01, 20 % 310-657-0
L4 Inductor, Chip, 1 uH, 01, +20 % 310-657-0
T1 Coil Spring, ES58CN-100022 311-117-4
Connector
CON1 Header Pin GDH2-8SBT (7.5) 422-391-3
Diodes
D1 BB619 243-054-8Z
D2 BB619 243-054-8Z
D3 1SS241, Pin 243-073-5
Resisotrs Carbon
R1 Chip, 2.2 kohm, 1/10W, 0805, -5 % 060-222-2Z
R2 Chip, 33 ohm, 1/10W, 0805, - 5 % 060-330-62
R3 Chip, 2.7 kohm, 1/10W, 0805, -5 % 060-272-7Z
R4 Chip, 220 ohm, 1/10W, 0805, 5 % 060-221-1Z
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Ref. No. Description RS Part No. | Mfr.’s Part No.
R5 Chip, 330 ohm, 1/10W, 0805, 5 % 060-331-72
R6 Chip, 82 kohm, 1/10W, 0805, +5 % 060-823-5Z
R7 Chip, 2.7 kohm, 1/10W, 0805, +5 % 060-272-72
R8 Chip, 2.2 kohm, 1/10W, 0805, +5 % 060-222-2Z
R9 Chip, 2.2 kohm, 1/10W, 0805, +5 % 060-222-27
Transistor
Q1 KRC110S(NK), SOT-23, NPN 202-096-9
Q2 MMBFJ310LT1, SOT-23, J-FET 203-116-9
Q3 KTC3295S (TB), SOT-23, NPN 202-181-2
Q4 MMBC1321(Q4), SOT-23, NPN 203-096-4
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SEMICONDUCTOR LEAD IDENTIFICATION

AND IC INTERNAL DIAGRAMS
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Base Diagram Manufacturer’s NBR Ref. No. IC's
TMP87CH20F 1C601 CPU mask ROM
LM358M IC6, IC7 OP amplifier
AT93C56-10S1 IC606 EEPROM
MC14519IF IC1 PLL (RF board)
MC14094BDR2 IC605 Shift registor
MC3371DR2 Ic2 iF
KIA324F IC301, IC401, IC501
MC142100DW 1C602 Cross point switch
MC145436DWR2 IC604 DTMF receiver
MF6CWM-100 1C603 Digital filter
1 a( TDA2003V IC3 Audio amp
30
X
1: OUT
; % > onb | KATBLOS IC4 Regulator
2 &7 3N
L _ -l e e e
¢ 1N KIA7808PI IC5 Regulator
: a 2:GND
. 3: 0uT
1 out KIA78L10F IC8 Regulator
3 2: GND
7 2 3:IN |
15 | !
‘ LSC417487DW i 1C1 CPU (EXT. MIC)
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B: Base C: Collector D: Drain
E: Emitter G: Gate S: Source
Base Diagram Manufacturer’s No. Ref. No. Schematics
C
'KTA1504S (ASG) Q2,Q3,Q5,Q7 5 é
BCX-18LT1 Q602 E
MMBC1321 (Q4) | a1, a18,Q19, Q4 (VCO) o c
K_TC38_7,53 ALG) ~~ jQ2e B
KTC32es8(T8)  @spco) | .
c BC848 (1L) Q1, Q4 .
pC
B ; B
KRA110S (PK) Q17, Q28, Q604 €
®cC
B
KRC110S (NK) Qs6, 12, 27, 601,01 (VCO) E
c
KRC104S (ND) Q13,14, 15, Q24, Q605 5 !é
E -
@ KTA1663 (HO) Q23
= Bo—io
E
% C
MRF581 Q20
eo—tﬂj
- - — . as Emereis  s——— E -
C
MRF240A Q22 5 ;
‘ E
- - T ¢
%J 2SC1971 Q21 3
— B
I Y 3 -
D
BF513 (sg) Q10 G !
& L -
D
Q’\(& ° BF9g9 (LB) Q8. Q9
G L o e e e ] Go__'
. i o
& | MMBFJ310LT1 Q2(VCO) s i
I
S
T C
%/] KTA1658 Q16, Q25 3
B
bE
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A: Anode B: Cathode
NC: No Connection

Base Diagram Manufacturer’s No. Ref. No. Schematics
c MMBV3401 (4D) D7, D8 s
&. £
A KDS193S (F3) D11, D13, D602 A ne
c: RB471E (D3G) D603, D604, D605, D606 “g _n°
C1 % Az
NC oo
Ax A1 NC A2
A 185241 (TY) D3 (VCO)
, >,
[
A BB619A 01-D6, D1(VCO), D2(VCO)
f pi
[of
~ 18897 D9
H—
c MI310 D14
A IN5404 D12
—p
C
SLV-31MT3 D611,612,613,614-616
A —pE—cC
A
ﬂ | sLE0022 D607,608,609,610 .
% A 22 :v c
U : >
A p— —— - o ———
A UMB401 | D10
; . - e A —p—c
- ! I
C |
| 1
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Pin Connection

ouT A [I
—~IN A E

+IN A E
Vee E

+INB &

-IN B [s:

oute |7

[~]

Pin Connection

R ] 1@ 1] e
LD [: 2 12] TATA IN
#R[]3 13[] cuacx
$v ]« 14 () ENABLE
b [ s 15[] sureuT A
PRt [jﬁ 167} outRy
GND I:i 7 171 o0
o [ 5 1€ TEST
rest 1 160 vee
SEANEE 2ol] fin

lef Lof [3] =] B] &] (5]

KIA324F

Equivalent Circuit

OUT D
+IN D
Q2 Q3
VEE -IN Q1 Q4
+IN C
+INo
-IN C
ouT C Q8 a9
7T IJ'T
MC145191F
Equivalent Circuit
!
o, B o > 13 51e6c # comren } Lo | S s s
- B 1 B
St ——  qOF IR o4 )
--4 b oo eGIsice m—
ears ! L0CK DETECTOR 2
_1_______‘ an) CONTIOL
coee ) 7 F - —t
ata 1 = etz o L. Traser® ¢ wEcTsTER | U iy e Y 1—""-.-
R ey S
X 14 i A e
—I_-—'-—_T__— ']
P —[—J—-‘l ﬁ;’yﬂ ’“l — —L-;_.‘ I+ 40 DAL :;:

'
;

85 tGrevuer™ ‘ ltﬁ!ﬂlll '
2e811S i l
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L 21 ST
‘ ra:;na’_" ligesrae |
| * canice ! {4 copien "
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oyt — ,_L!_
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c Mixer Insut

MC3371DR2

16 lSLo?o_l:J

-
w

12} 12 10!

Q2

osc2 i5) ewo oF
Miywer OQuteut O Mute SeuELCu TRIGCEP & l N
WITH WYSTERESIS
vee @ Mixer Draive Demndul ator
Lmater Inmut @ Saueleh Insut Lamiter
Awe
Decouniing 31} Falter Outmut raxer > ‘K 10 #F
Decousiine @ Frlter lemut T S 1m S3u
IJuad Coal o Recovered Audio bsciLtaton
..
l' 2{ 3 A € ? o
TDA2003
S > Supply Voitage
477> Output
3C————>  Ground
2 O Inverting Input
1"  Non inverting input
tab connected to pin 3
Schematic Diagram
L © 5
R4[‘] @l‘;’ [[JRS glcs D4 bs LJR1O
—: Qn Qi4
ot 3 —
,\015
—?Q:, ¥05 Z4 04
£ at0
C RS
R2 R3 RS lcz a7 07| 08
t Q12 b
21 RE .\QS
— Q4 c2 -L
22 — 1
02 R7 .——-|<o13
" Qs J< Q16
R1 o1 03 —ﬁa agt @ lo
S
[ s
()
1
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Equivalent Circuit

Q inpuT
o?-————-(os
") L T2 s
S ®s )
i € [' RIS
(%3} s &3
$ w3 —H—Ka0 @ outPuT
1 < o 4f
2 - 9 2
3 1. Output - [
2. Common o7 )
3. Input 23
(2) coMmON
KIA7808PI
Equivalent Circuit
1) INPUT
© o ™
[+ 4 o [+ 4
-+ ®
o % = % Q8 Q9 >
' Qe
N a
Q14 R21 4
‘\ - W~ R12
Q15 =
Q12 J/ &% =
—2) ouTPuT
n
o
: %
~N
@x
Z f 2 Qi
e

R7
2 AAA

R19
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KIA78L10F

Equivalent Circuit

OX4

Q13

5

} —) ouTPUT

1. Input
2. Common(Case)

3. Output 23
() COMMON
MF6 CWM-100
\ CE ? o
INv2 l:! L
& e 5 ] : -
ar e &4 TTTT | _ ey

Ve
HON-OVERL 458 | ., I v voz
Cuk IN : CLOCK GENERLT D r___ﬂL_D

FILYER IN cu TRI-STATE BUrFCR

In
[ [@_ﬁ/ o ame oY
e

Inv2

,,

¢
£
Ll
3

N Inv2

Hexadecimal Codes

OUTPUT CODE
.DIGIY o De ) o1 CoL 3 COL 2 oL 3 Coe
1 [ [ [ <]
2 [ 4] 1 2] .7 Ql [LLVINY
3 0 ] 1 Al
4 O 1 0 [¢] e O 4 5] =) Ej o2
5 [ 1 [ \ Lrms - .
Vwy -
6 o] 1 1 [¢] py ! I pun |
7 0 1 1 1 = 3 '—‘" j o
8 1 0 o 0 H
3 ] c [ o [ 1 o E L7 [: 2pf e
[ 1 0 1 0
[ 1 0 1 3 1209 1330 477 4633
- 1 1 0 0
- T 7 T 5 STD OTWF mz,
8 1 } \ [+
C 1 1 1 1 4x4 Keyboafd Matrix
D 0 ] 4] [}
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Vee

20 a7 Qs
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B EDEDERED R EDE

TMP87CH20F

S

P87
S 1 «» SEG 27 (P64

S9LIT 14> SEG 25 lPGG

60[IT <> SEG 24

58I J«>» SEC 28 PS5
TC1)
S0)
)

Common outputs

<> SEG 28
SSHI I «-» SEG 29

54[IT 1> SEG 30
S53[II )« SEG 3t

P63
P62
P61

P60,

/PD02)

PWM2

48[ <> P44

(PWI\ /FDO1) PO3Y <> CII]

(PWMO/PD00) P00 «—» 1T}

(INTS/STOP) PO20 «—» CIT}16

Segment outputs

ASTL D> P43 (1C4)

S <> P17
]

P16

P1S

P14
P13 (DVO)
P12 (INT2)
P11 (INT?
P10 (IN
VoD

PO7

PO6

POS

PO4

PO3

PO2

POI

POO

170 Port(Segment output)

COM3 ~ COM0 SEG23 ~ SEGO PE7(SEGR4) ~ PEO(SEG3)
AN A
VDD~ )
romer SPply \vss1> [ LCD Driver |
LCD drtve VLG e m
power supply II )
| 1L il 1L i)
Psv Stack Pointer Data Memory Progrom
ALU Flags |RBS CRAM) Counter
7
L > Register banks 1T
Reset 1/0 RESET <€ Program
Test Pin TEST 13 Systen Controlier Interrupt Controtier I Memory(ROM}
A Standoy Controlier * T T j I T T
Toning Generator Tme Base A\
Resonator 16-bit 8-bit 8-bit |
Connecting xtﬁ‘?(—ll—, Hgh freq. Clock Timer ;""": Tmer/Counter || <o 4 F
Low freg | Oenerator |-————g °:21" TC3]TC4[TCS[TCE) | Inter Foce | | InstRegister
Watchdo - 7 ‘
Tmer ° ht t T Y V fl!i Inst.Decoder
{4 1L T :_i‘\
3 I 4] Ps|
| L | J’
- - RO L - -
\_Paa~pao P07 ~P0O0 P17 ~P10 P37 -P30 P47 ~P40 PSi -PSo/
Y
1/D Ports
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SEMICONDUCTOR VOLTAGE CHART

sFrequency  :146.125
sPower Supply : 13.8 VDC
sUnit : Volts (average)

* At Nomal Function

Transistors

Ref. Receive Transmit
No. E B c E B c
Q1 5.6 2.7 13.4 5.6 2.3 12.5
Q2 4.9 4.4 0 4.9 4.4 0
Q3 13.8 13.8 5.2 13.2 13.2 5.9
Q4 0 0 5.2 0 0 5.9
Q5 4.9 4.5 1.4 4.9 4.4 1.4
Q6 0 48 0 0 0 0
Q7 5 4.1 48 4.9 4.3 0.1
Q8 0(S) 0(G) 4.6 (D) 0(S) 0(G) 0 (D)
Q9 0.6 (S) 0(G) 4.8 (D) 0(S) 0(G) 0 (D)
Q10 2.3(S) 0(G) 4.8 (D) 0(S) 0(G) 0 (D)
Q11 0 0.6 15 0 0 0
Q12 0 0 4.8 0 0 0
Q13 0 0 4.9 3.6 4.9 4.9
Q14 0 0 0 0 3.6 0
Q15 0 0 0 0 3.6 0
Q16 13.8 13.1 13.8 13.2 12.4 13.1
Q17 15 0 0 15 0 0
Q18 0 0 0 0 0.6 7.4
Q19 0 0 0 0 0 7.4
Q20 0 0 0 0 0 3.2
Q21 0 0 13.8 0 0 5.2
Q22 0 0 13.8 ! 0 0 13.8
Q23 8.1 8.1 0 8.1 7.3 80
Q24 0 0 8 | 0 4.8 0
Q25 13.8 13.1 138 | 13.2 12.5 5.1
Q26 4.1 5 43 0.2 0.7 12
Q27 0 0 0 : 0 0 2.0
Q28 4.9 47 0 | 4.9 0 4.9
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IC’s
Pin
No

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20




Y)Y YO D)DYY DYDY ) YD

AP R T L UD T R T D M

Y )

9

YY)

0

Y)Yy YYDy )y ) ) v

)

Diodes
Receﬁle Transmit
Ref. No.
A K A K
D1 2.8 0 2.8 0
D2 2.8 0 2.8 0
D3 2.8 0 2.8 0
D4 2.8 0 238 0
D5 2.8 0 2.8 0
D6 2.8 0 2.8 0
D7 20 1.2 44 3.6
D8 0] 1.2 44 3.6
D9 0 0 2.5
D10 0 0 8 43
D11 0 41 4.8 43
D12 0 13.8 0 13.8
D13 0 34 2.1 2.2
D14 0 0 7.2 6.3
¢ At Squeich Function
Unsquelch Squelch
Ref. No. '
B c B | c
]
Q12 0 4.7 1.3 } 0
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*At Tone Squeich Function
sCTCSS Tone : 88.5 Hz, Only T-SQL ON, Sqgelch volume must be turned counterclockwise

*Receive : 8SG (AF 100 Hz, Modulation 700 Hz, RF Level-47 dBm)
sTransmit : Unmoduiation
IC’s
Receive
Transmit
Pin No. Without Tone With Tone
1C602 IC603 1C602 IC603 1C602 IC603
1 0 0.6 0 1.9 14 2.0
2 0 0 3.8 2.0 0 2.0
3 0 1.7 0 14 o 1.4
4 0.2 0.7 0.2 1.9 0.2 1.9
5 0.2 1.7 0.2 1.9 0.2 1.9
6 0.2 1.2 0.2 4.8 0.2 4.8
7 0 1.7 0 1.9 0 1.9
8 0 0 0 0.2 0 0.2
9 0 49 0 1.7 0 1.7
10 04 0 04 0 04 0
11 1.9 0 1.9 24 / 0 2.5
12 0 0 1.9 0 04 0
13 0 0.7 0 1.9 0 1.9
14 1.7 1.7 14 1.9 14 2.0
15 0 - 0 - 1.4 -
16 1.9 - 4.9 - 4.9 -
Transistors
T-Squelch OFF | ! T-Squelch ON
Ref. No. I 3
E B c I E B Cc
|
Q604 49 4.9 1.2 : 4.9 0 4.9
L |
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»At DTMF Squelch Function

DTMF Tone

: Only D-SQL ON, squelch volume must be turned counterclockwise

Micro phone : Receive (SSG : AF1 69 Hz, AF2 1209 Hz, Modualtion 3.5 KHz, RF Level 0.25 uVpd)
IC’s
Receive
Pin No. D-Squelch OFF D-Squelch ON
1IC604 1C604
1 0 0
2 0 0
3 0 0
4 4.9 4.9
5 4.1 4.1
6 49 4.9
7 4.9 4.9
8 0 0
9 0 0
10 2.0 2.0
11 2.0 2.0
12 2.0 2.0
13 0 0
14 0.2 4.1
15 0 0
16 0 : 0
eAt Back Light Function
Transistors
Back Light OFF (60%) Back Light ON (100%)
Ref. No.
B C B C
Q601 0 8 4.5 0
Q602 8 75 7.4 8.1
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SCHEMATIC DIAGRAM

RF SCHEMATIC
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DIGITAL SCHEMATIC
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