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Chapter 1

MODEL CHART AND TECHNICAL SPECIFICATIONS

Model Chart (VHF1 136-162 MHZz)

CM Series VHF1 136-162MHz

Model Description
MDM50JNC9AA2_N CM140 136-162 MHz 1-25W 8-Ch
MDM50JNF9AA2_N CM160 136-162 MHz 1-25W 64-Ch
MDM50JNFOAN2_N CM360 136-162 MHz 1-25W 100-Ch
Item Description
X PMUD1936_ S. Tanapa VHF1 25W 8 Ch BNC
X PMUD1940_ S. Tanapa VHF1 25W 64 Ch BNC
X PMUD1941_ S. Tanapa VHF1 25W 100 Ch BNC
X FCN6288_ Control Head
FCN5523_ Control Head
X HKN4137_ Battery Power Cable
X RMN5018_ Mag One Microphone
X HMN3596 _ Compact Microphone
X X GLN7324_ Low Profile Trunnion
X X 6866546D02_ RTTE Leaflet
X X 6866537D37_ Safety Leaflet
X PMUD1952AS Servicing Kit CM140
X PMUD1956AS Servicing Kit CM160
X PMUD1957AS Servicing Kit CM360

X = Indicates one of each is required
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2.0

Technical Specifications

Data is specified for +25°C unless otherwise stated.

General
Specification VHF1
Frequency Range: 136-162 MHz
Frequency Stability 12.5 PPM
(-30°C to +60°C, 25°C Ref.)
Channel Capacity: CM140 - 8
CM340 - 10
CM160 - 64
CM360 - 100

Channel Spacing:

12.5/20/25 kHz

Power Supply:

13.8 Vdc (11 Vdc - 16.6 Vdc) negative Vehicle
ground

Dimensions (L x W x H)

465" X6.67" X1.73"
(118mm X 169.5mm X 44mm)

Weight

2.22 Ibs (1.01 kg)

FCC Description

ABZ99FT3048

Operating Temperature

-30 to 60° C (Display only -20°C to 60°C)

Storage Temperature

-40to 85° C

Thermal Shock

-40 to 80° C

High Humidity 95% RH @ 50° C for 8 hrs
ESD 15KV air discharge
Packing Test Impact Test
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Transmitter
Specification VHF1
Power Output 1-25W
Conducted/Radiated -36 dBm <1 GHz
Emissions: -30dBm > 1 GHz

Audio Response: (from 6 dB/

oct. Pre-Emphasis, 300 to +1, -3dB
3000Hz)
Tx Audio Distortion <3%

Modulation Limiting:

2.5 kHz @ 12.5 kHz
4.0 kHz @ 20 kHz
5.0 kHz @ 25 kHz

FM Hum and Noise:

-40 dB@12.5 kHz
-45 dB@25 kHz

Receiver

Specification

VHF1

Sensitivity (12 dB SINAD):

0.35 pV @ 12.5 kHz
0.3 UV @ 25 kHz

Intermodulation:

65 dB@12.5 kHz
75 dB@25 kHz

Adjacent Channel Selectivity:

65dB @ 12.5 kHz
75 dB @ 25 kHz

Spurious Response

75dB

Rated Audio Power

4 W (typ.) Internal
7.5W @ 5 % External

Audio Distortion

<5%

Hum and Noise:

-40 dB @ 12.5 kHz
-45dB @ 25 kHz

Audio Response

+1, -3dB

Conducted Spurious Emission
per FCC Part 15:

-57 dBm <1 Ghz
-47 dBm >1 Ghz

Specifications subject to change without notice. All electrical specifications and methods

refer to EIA/TIA 603 standards.
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Antenna

Front Filter LNA Second Filter ~ Mixer 4- Pole IF Amp — I ]

Chapter 2
THEORY OF OPERATION

Introduction

This Chapter provides a detailed theory of operation for the VHF circuits in the radio. Details of the
theory of operation and trouble shooting for the associated Controller circuits are included in this
Section of the manual.

VHF (136-162MHz) Receiver

Receiver Front-End

The received signal is applied to the radio’s antenna input connector and routed through the
harmonic filter and antenna switch. The insertion loss of the harmonic filter/antenna switch is less
than 1 dB. The signal is routed to the first filter (4-pole), which has an insertion loss of 2 dB typically.
The output of the filter is matched to the base of the LNA (Q303) that provides a 16 dB gain and a
noise figure of better than 2 dB. Current source Q301 is used to maintain the collector current of
Q303. Diode CR301 protects Q303 by clamping excessive input signals. Q303 output is applied to
the second filter (3-pole) which has an insertion loss of 2 dB. In Distance mode, Q304 turns on and
causes D305 to conduct, thus bypassing C322 and R337. In Local mode, the signal is routed
through C322 and R337, thus inserting 7 dB attenuation. Since the attenuator is located after the RF
amplifier, the receiver sensitivity is reduced only by 6 dB, while the overall third order input intercept
is raised.

The first mixer is a passive, double-balanced type, consisting of T300, T301 and U302. This mixer
provides all of the necessary rejection of the half-IF spurious response. High-side injection at +15
dBm is delivered to the first mixer. The mixer output is then connected to a duplex network which
matches its output to the XTAL filter input (FL300) at the IF frequency of 44.85 MHz. The duplex
network terminates into a 50 ochm resistor (R340) at all other frequencies.

12.5kHzFilter 12.5kHzFilter

25kHzFilter

Xtal Filter 2;5kHzFiItIe | |
4>{>-> ->®—>—1 L
SAS -\ — auiiae

=

T

First LO
Irs IFIC =
Phase Shift
2nd LO Xtal Os | Element
Controller <eg—

Figure 2-1 VHF Receiver Block Diagram
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2.2

3.0

Receiver Back End

The IF signal from the crystal filter enters the IF amplifier which provides 20 dB of gain and feeds
the IF IC at pin 1. The first IF signal at 44.85 MHz mixes with the second local oscillator (LO) at
44 .395 MHz to produce the second IF at 455 kHz. The second LO uses the external crystal Y301.
The second IF signal is amplified and filtered by two external ceramic filters (FL303/FL302 for
12.5KHz channel spacing and FL304/FL301 for 25KHz channel spacing). The IF IC demodulates
the signal by means of a quadrature detector and feeds the detected audio (via pin 7) to the audio
processing circuits. At IF IC pin 5, an RSSI signal is available with a dynamic range of 70 dB.

VHF Transmitter Power Amplifier (136-162 MHz)

The radio’s 25W PA is a three-stage amplifier used to amplify the output from the TX_INJ to the
antenna port. All three stages utilize LDMOS technology. The gain of the first stage (U101)and the
second stage (Q105) is adjustable and is controlled by pin 7 of U103-2 via U103-3 and U102-1. It is
followed by an LDMOS final stage Q100.

Antenna

From VCO (TX_INJ) Pin Diode

Antenna Harmonic
Switch Filter RF Jack

.

Controlled PA PA-Final Coupler
Stage »> Driver—> Stage [™] -\

3.1

4 4 ?Bias ! "

Forward
ASFIC_CMP
PA
SPI BUS PWR
SET
Loop
Controller < Tergperature
o U103-2 ense

Figure 2-2 VHF Transmitter Block Diagram

Devices U101, Q105 and Q100 are surface mounted. Two screws with Belleville washers provide
direct pressure ensuring good thermal contact between both the driver and final stage, and the
chassis.

First Power Controller Stage

The first stage (U101) is a 20dB gain integrated circuit containing two LDMOS FET amplifier stages.
It amplifies the RF signal from the VCO (TX_INJ). The output power of stage U101 is controlled by a
DC voltage applied to pin 1 from the op-amp U103-3, pin 8. The control voltage simultaneously
varies the bias of two FET stages within U101. This biasing point determines the overall gain of
U101 and therefore its output drive level to Q105, which in turn controls the output power of the PA.
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3.2

3.3

3.4

3.5

Op-amp U103-3 monitors the drain current of U101 via resistor R122 and adjusts the bias voltage of
u101.

In receive mode, the DC voltage from RX_EN line turns on Q101, which in turn switches off the
biasing voltage to U101.

Power Controlled Driver Stage

The next stage is an LDMOS device (Q105) which provides a gain of 12dB. This device requires a
positive gate bias and a quiescent current flow for proper operation. The bias is set during transmit
mode by the drain current control op-amp U102-1, and fed to the gate of Q105 via the resistive
network.

Op-amp U102-1 monitors the drain current of Q105 via resistors R126-7 and adjusts the bias
voltage of Q105 so that the current remains constant.

In receive mode the DC voltage from RX_EN line turns on Q102, which in turn switches off the
biasing voltage to Q105.

Final Stage

The final stage is an LDMOS device (Q100) providing a gain of 12dB. This device also requires a
positive gate bias and a quiescent current flow for proper operation. The voltage of the line PA_BIAS
is set in transmit mode by the ASFIC and fed to the gate of Q100 via the resistive network R134,
R131. This bias voltage is tuned in the factory. If the transistor is replaced, the bias voltage must be
tuned using the Tuner. Care must be taken not to damage the device by exceeding the maximum
allowed bias voltage. The device’s drain current is drawn directly from the radio’s DC supply voltage
input, B+, via L117 and L115.

A matching network consisting of C1004-5, C1008-9, C1021, C1013, C1019, L116: and two
striplines, transforms the impedance to 50 ohms and feeds the directional coupler.

Bi-Directional Coupler

The bi-directional Coupler is a microstrip printed circuit, which couples a small amount of the
forward and reverse power of the RF power from Q100.The coupled signal is rectified to an output
power which is proportional to the DC voltage rectified by diode D105; and the resulting DC voltage
is routed to the power control section to ensure that the forward power out of the radio is held to a
constant value.

Antenna Switch

The antenna switch utilizes the existing dc feed (B+) to the last stage device (Q100). The basic
operation is to have both PIN diodes (D103, D104) turned on during key-up by forward biasing
them. This is achieved by pulling down the voltage at the cathode end of D104 to around 12.4V
(0.7V drop across each diode). The current through the diodes needs to be set around 100 mA to
fully open the transmit path through resistor R108. Q106 is a current source controlled by Q103
which is turned on in Tx mode by TX_EN. VR102 ensures that the voltage at resistor R107 never
exceeds 5.6V.
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3.6

3.7

4.0

4.1

Harmonic Filter

Inductors L111, L112 and L113 along with capacitors C1011, C1024, C1025, C1022, C1020, C1016
and C1017 form a low-pass filter to attenuate harmonic energy coming from the transmitter.
Resistor R150 along with L126 drains any electrostatic charges that might otherwise build up on the
antenna. The harmonic filter also prevents high level RF signals above the receiver passband from
reaching the receiver circuits to improve spurious response rejection.

Power Control

The output power is regulated by using a forward power detection control loop. A directional coupler
samples a portion of the forward and reflected RF power. The forward sampled RF is rectified by
diode D105, and the resulting DC voltage is routed to the operational amplifier U100. The error
output current is then routed to an integrator, and converted into the control voltage. This voltage
controls the bias of the pre-driver (U101) and driver (Q105) stages. The output power level is set by
way of a DAC, PWR_SET, in the audio processing IC (U504), which acts at the forward power
control loop reference.

The sampled reflected power is rectified by diode D107, The resulting DC voltage is amplified by an
operational amplifier U100 and routed to the summing junction. This detector protects the final stage
Q100 from reflected power by increasing the error current. The temperature sensor protects the
final stage Q100 from overheating by increasing the error current. A thermistor RT100 measures the
final stage Q100 temperature. The voltage divider output is routed to an operational amplifier U103
and then goes to the summing junction. The Zener Diode VR101 keeps the loop control voltage
below 5.6V and eliminates the DC current from the 9.3 regulator U501.

Two local loops for the Pre Driver (U101) and for the Driver (Q105) are used in order to stabilize the
current for each stage.

In Rx mode, the two transistors Q101 and Q102 go to saturation and shut down the transmitter by
applying ground to the Pre Driver U101 and for the Driver Q105 control.

VHF (136-162MHz) Frequency Synthesis

The synthesizer consists of a reference oscillator (Y201), low voltage Fractional-N (LVFRAC-N)
synthesizer (U200), and a voltage controlled oscillator (VCO) (U201).

Reference Oscillator

The reference oscillator is a crystal (Y201) controlled Colpitts oscillator and has a frequency of
16.8MHz. The oscillator transistor and start-up circuit are located in the LVFRAC-N (U200) while the
oscillator feedback capacitors, crystal, and tuning varactors are external. An analog-to-digital (A/D)
converter internal to the LVFRAC-N (U200) and controlled by the microprocessor via SPI sets the
voltage at the warp output of U200 pin 25. This sets the frequency of the oscillator. Consequently,
the output of the crystal Y201 is applied to U200 pin 23.

The method of temperature compensation is to apply an inverse Bechmann voltage curve, which
matches the crystal's Bechmann curve to a varactor that constantly shifts the oscillator back on
frequency. The crystal vendor characterizes the crystal over a specified temperature range and
codes this information into a bar code that is printed on the crystal package. In production, this
crystal code is read via a 2-dimensional bar code reader and the parameters are saved.
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This oscillator is temperature compensated to an accuracy of +/-2.5 PPM from -30 to 60 degrees C.
The temperature compensation scheme is implemented by an algorithm that uses five crystal

parameters (four characterize the inverse Bechmann voltage curve and one for frequency accuracy
of the reference oscillator at 25 degrees C). This algorithm is implemented by the LVFRAC-N (U200)
at the power up of the radio.

Fractional-N Synthesizer

The LVFRAC-N U200 consists of a pre-scaler, programmable loop divider, control divider logic,
phase detector, charge pump, A/D converter for low frequency digital modulation, balanced
attenuator used to balance the high and low frequency analog modulation, 13V positive voltage
multiplier, serial interface for control, and a super filter for the regulated 5 volts.

7 LOCK | 4
DATA (U403 PIN 100) —p——| DATA — > LOCK (U403 PIN 56)
8 FREFOUT [ 19
CLOCK (U403 PIN 1) —m»——{ CLK —>—6 > 23 44 FREF (U504 PIN 34)
9| cEex GND | ——pp—
CSX (U403 PIN2) —p—— = STEERING
10 LINE
MOD IN (U501 PIN 40) —pw»——{ MODIN louT |43, | LooP
13, 30 IADAPT |45 FILTER
+5V (U503 PIN 1)% VCC, DC5V —
+5V (U503 PIN 1) —“p """ | DD, DC5V MODOUT | 41 > . \
Bl AL U200 AUX4 |3 VCOBias| | LO RF INJECTION
REFERENCE | ™ 1 Q%%
OSCILLATOR 24 XTAL2 LOW VOLTAGE AUX2 > ¥rb
—>2— FRACTIONAL-N AUX3 |2 VOLTAGE
5 e
| - WARP  SYNTHESIZER srour | 26 FILTERED 5v | CONTROLLED
32| pREIN > OSCILLATOR
BIAST |
’—>i \VCP 46\/\/\
VMULT2  VMULT1 AyxqBIAS2 | TX RF INJECTION
VOLTAGE — — 5 VvV (1ST STAGE OF PA)
MULTIPLIER *4_1
BWSELECT> To IF
| ¥ Section
PRESCALER IN

Figure 2-3 VHF Synthesizer Block Diagram

A voltage of 5V applied to the super filter input (U200, pin 30) supplies an output voltage of 4.5Vdc
(VSF) at U200, pin 28. This supplies 4.5V to the VCO Buffer IC U201.

To generate a high voltage to supply the phase detector (charge pump) output stage at pin VCP
(U200, pin 47) while using a low voltage 3.3Vdc supply, a 13V positive voltage multiplier is used
(D200, D201, and capacitors C2024, 2025, 2026, 2055, 2027, 2001).

Output lock (U200, pin 4) provides information about the lock status of the synthesizer loop. A high
level at this output indicates a stable loop. A 16.8 MHz reference frequency is provided at U200, pin

19.
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4.3 Voltage Controlled Oscillator (VCO)
The Voltage Controlled Oscillator (VCO) consists of the VCO/Buffer IC (VCOBIC, U201), the TX and
RX tank circuits, the external RX amplifier, and the modulation circuitry.
AUX3 (U200 Pin 2)
L <
— 3 U200 Pin 32
TRB IN Prescaler Out
Pin 20 Pin 19 Pin 12
Pin7
Rx-SW
S < o3 TX/RX/BS
TxSW itching N k
X in Switching Networl
LO RF INJECTION
i ] —| |— Pre%—
(U200 Pin 28) Vee-Superfilter U201 Q200 Low Pass
> Pin3 VCOBIC Buffer [ P|  Fiter [P
Steer Line N Collector/RF in
i e
(VETRE) RX 1 1 Rx e
X
RX VCO Pin5 Active Bias|—— :
RX Tank [—{ Circuit _ - (U200 Pin28)
: Pin14) vcc Buffers
Pin6 X
Tx
TX Tank L] TXVvco Pin16 Active Bias —| |_ ™X _>5into TX RF Injection
Circuit
Pin15 Attenuator—Jm—
Vsens
Circuit
fPin18 Pin2 Pin1 Pins 9,11,17
Rx-l adjust | Tx-l adjust
Vcce-Logic
(U200 Pin 28)

Figure 2-4 VHF VCO Block Diagram

The VCOBIC together with the LVFRAC-N (U200) generate the required frequencies in both
transmit and receive modes. The TRB line (U201, pin 19) determines which VCO and buffer is
enabled (high being TX output at pin 10, low being RX output at pin 8). A sample of the signal from
the enabled output is routed from U201, pin 12 (PRESC_OUT), via a low pass filter to U200, pin 32
(PREIN).

A steering line voltage between 3.0V and 10.0V at varactor D204 tunes the TX VCO through the
frequency range of 146-174MHz, and at D203 tunes the RX VCO through the frequency range of
190-219MHz.

The external RX amplifier is used to increase the output from U201, pin 8 from 3-4 dBm to the
required 15dBm for proper mixer operation. In TX mode, the modulation signal from the LVFRAC-N
(U200, pin 41) is applied to the VCO by way of the modulation circuit D205, R212, R211, C2073.
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4.4

Synthesizer Operation

The synthesizer consists of a low voltage FRAC-N IC (LVFRAC-N), reference oscillator, charge
pump circuits, loop filter circuit, and DC supply. The output signal (PRESC_OUT) of the VCOBIC
(U201, pin 12) is fed to the PREIN, pin 32 of U200 via a low pass filter which attenuates harmonics
and provides a correct input level to the LVFRAC-N in order to close the synthesizer loop.

The pre-scaler in the synthesizer (U200) is a dual modulus pre-scaler with selectable divider ratios.
The divider ratio of the pre-scaler is controlled by the loop divider, which in turn receives its inputs
via the SPI. The output of the pre-scaler is applied to the loop divider. The output of the loop divider
is connected to the phase detector, which compares the loop divider’s output signal with the
reference signal. The reference signal is generated by dividing down the signal of the reference
oscillator (Y201).

The output signal of the phase detector is a pulsed dc signal that is routed to the charge pump. The
charge pump outputs a current from U200, pin 43 (IOUT). The loop filter (consisting of R224, R217,
R234, C2074, C2075, C2077, C2078, C2079, C2080, C2028, and L205) transforms this current into
a voltage that is applied the varactor diodes D203 and D204 for RX and TX respectively. The output
frequency is determined by this control voltage. The current can be set to a value fixed in the
LVFRAC-N or to a value determined by the currents flowing into BIAS 1 (U200, pin 40) or BIAS 2
(U200, pin 39). The currents are set by the value of R200 or R206 respectively. The selection of the
three different bias sources is done by software programming.

To modulate the synthesizer loop, a two-spot modulation method is utilized via the MODIN (U200,
pin 10) input of the LVFRAC-N. The audio signal is applied to both the A/D converter (low frequency
path) and the balance attenuator (high frequency path). The A/D converter converts the low
frequency analog modulating signal into a digital code which is applied to the loop divider, thereby
causing the carrier to deviate. The balance attenuator is used to adjust the VCO’s deviation
sensitivity to high frequency modulating signals. The output of the balance attenuator is presented
at the MODOUT port of the LVFRAC-N (U200,pin 41) and connected to the VCO modulation
varactor D205.
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5.0 Controller Theory of Operation

This section provides a detailed theory of operation for the radio and its components. The main
radio is a single-board design, consisting of the transmitter, receiver, and controller circuits. A
control head is connected by an extension cable. The control head contains LED indicators, a

microphone connector, buttons, and speaker.

In addition to the power cable and antenna cable, an accessory cable can be attached to a
connector on the rear of the radio. The accessory cable enables you to connect accessories to the
radio, such as an external speaker, emergency switch, foot-operated PTT, and ignition sensing, etc.

: External
To Synthesizer - C] Microphone
Mod
Out Internal
16.8 MHz r—— 41— "I T s == —1 Microphone
Reference Clock | Audio/Signaling |
from Synthesizer Architecture
| I External
| | Speaker
Disc Audio ASFIC CMP Audio
| - PA
| | Internal
L — — A _______ a [< Speaker
SPI WP Clock

To RF Section g

r—————— == == = — — — — — — a
Digital

: Architecture RAM | :

| EEPROM | HC11FLO |
3.3V

| — |

| Regulator FLASH - |

L — - - - - —_ _—__—__—__—__—_—_——————_ 4

Figure 2-5 Controller Block Diagram

51 Radio Power Distribution

Voltage distribution is provided by five separate devices:

U514 P-cH FET - Batt + (Ext_SWB+)
« U501 LM2941T - 9.3V

+ U503 LP2951CM - 5V

.+ U508 MC 33269DTRK - 3.3V

« U510 LP2986ILDX - 3.3V Digital

SCl to

Accessory &
Control Head
Connector

Handset
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The DC voltage applied to connector P2 supplies power directly to the following circuitry:

. Electronic on/off control

. RF power amplifier

. 12 volts P-cH FET -U514
. 9.3 volt regulator

. Audio PA
Ignition B+ Control Head
> RF_.PA
TS Audio_PA Mic Connector]
On/Off IFerrlte Bit = Mic Bias Keypad |,
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Figure 2-6 DC Power Distribution Block Diagram

Regulator U501 is used to generate the 9.3 volts required by some audio circuits, the RF circuitry
and power control circuitry. Input and output capacitors are used to reduce high frequency noise.
Resistors R5001 / R5081 set the output voltage of the regulator. This regulator output is
electronically enabled by a 0 volt signal on pin 2. Q502, Q505 and R5038 are used to disable the
regulator when the radio is turned off.

Voltage regulator U510 provides 3.3 volts for the digital circuitry. Operating voltage is from the
regulated 9.3V supply. Input and output capacitors are used to reduce high frequency noise and
provide proper operation during battery transients. U510 provides a reset output that goes to 0 volts
if the regulator output goes below 3.1 volts. This is used to reset the controller to prevent improper
operation.

Voltage regulator U508 provides 3.3V for the RF circuits and ASFIC_CMP. Input and output
capacitors are used to reduce the high frequency noise and provide proper operation during battery
transients.
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5.2

5.3

5.3.1

5.3.2

Voltage regulator U503 provides 5V for the RF circuits. Input and output capacitors are used to
reduce the high frequency noise and provide proper operation during battery transients.

VSTBY is used only for CM360 5-tone radios.

The voltage VSTBY, which is derived directly from the supply voltage by components R5103 and
VR502, is used to buffer the internal RAM. Capacitor C5120 allows the battery voltage to be
disconnected for a couple of seconds without losing RAM parameters. Dual diode D501 prevents
radio circuitry from discharging this capacitor. When the supply voltage is applied to the radio,
C5120 is charged via R5103 and D501.

Protection Devices

Diode VR500 acts as protection against ESD, wrong polarity of the supply voltage, and load dump.
VR692 - VR699 are for ESD protection.

Automatic On/Off

The radio can be switched ON in any one of the following three ways:

. On/Off switch. (No Ignition Mode)
. Ignition and On/Off switch (Ignition Mode)
. Emergency

No Ignition Mode

When the radio is connected to the car battery for the first time, Q500 will be in saturation, Q503 will
cut-off, Filt_B+ will pass through R5073, D500, and S5010-pin 6 (On/Off switch). When S5010 is
ON, Filt_B+ will pass through S5010-pin5, D511, R5069, R5037 and base of Q505 and move Q505
into saturation. This pulls U501-pin2 through R5038, D502 to 0.2V and turns On U514 and U501
9.3V regulator which supplies voltage to all other regulators and consequently turns the radio on,
When U504 (ASFIC_CMP) gets 3.3V, GCB2 goes to 3.3V and holds Q505 in saturation, for soft turn
off.

Ignition Mode

When ignition is connected for the first time, it will force high current through Q500 collector, This
will move Q500 out of saturation and consequently Q503 will cut-off. S5010 pin 6 will get ignition
voltage through R601 (for load dump), R610, (R610 & C678 are for ESD protection), VR501,
R5074, and D500. When S5010 is ON, Filt_B+ passes through S5010-pin 5, D511, R5069, R5037
and base of Q505 and inserts Q505 into saturation. This pulls U501-pin 2 through R5038, D502 to
0.2V and turns on U514 and U501 9.3V regulator which supply voltage to all other regulators and
turns the radio on, When U504 (ASFIC_CMP) get 3.3V supply, GCB2 goes to 3.3V and holds Q505
in saturation state to allow soft turn off,

When ignition is off Q500, Q503 will stay at the same state so S5010 pin 6 will get OV from Ignition,
Q504 goes from Sat to Cut, ONOFF_SENSE goes to 3.3V and it indicates to the radio to soft turn
itself by changing GCB2 to ‘0’ after de registration if necessary.
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5.3.3

5.4

Emergency Mode

The emergency switch (P1 pin 9), when engaged, grounds the base of Q506 via EMERGENCY
_ACCES_CONN. This switches Q506 to off and consequently resistor R5020 pulls the collector of
Q506 and the base of Q506 to levels above 2 volts. Transistor Q502 switches on and pulls U501
pin2 to ground level, thus turning ON the radio. When the emergency switch is released R5030 pulls
the base of Q506 up to 0.6 volts. This causes the collector of transistor Q506 to go low (0.2V),
thereby switching Q502 to off.

While the radio is switched on, the yP monitors the voltage at the emergency input on the accessory
connector via U403-pin 62. Three different conditions are distinguished: no emergency kit is
connected, emergency kit connected (unpressed), and emergency press.

If no emergency switch is connected or the connection to the emergency switch is broken, the
resistive divider R5030 / R5049 will set the voltage to about 3.14 volts (indicates no emergency kit
found via EMERGENCY_SENSE line). If an emergency switch is connected, a resistor to ground
within the emergency switch will reduce the voltage on EMERGENCY _SENSE line, and indicate to
the yP that the emergency switch is operational. An engaged emergency switch pulls line
EMERGENCY _SENSE line to ground level. Diode VR503 limits the voltage to protect the yP input.

While EMERGENCY _ACCES_CONN is low, the pP starts execution, reads that the emergency
input is active through the voltage level of uP pin 64, and sets the DC POWER ON output of the
ASFIC CMP pin 13 to a logic high. This high will keep Q505 in saturation for soft turn off.

Microprocessor Clock Synthesiser

The clock source for the yP system is generated by the ASFIC CMP (U504). Upon power-up the
synthesizer IC (FRAC-N) generates a 16.8 MHz waveform that is routed from the RF section to the
ASFIC CMP pin 34. For the main board controller the ASFIC CMP uses 16.8 MHz as a reference
input clock signal for its internal synthesizer. The ASFIC CMP, in addition to audio circuitry, has a
programmable synthesizer which can generate a synthesized signal ranging from 1200Hz to
32.769MHz in 1200Hz steps.

When power is first applied, the ASFIC CMP will generate its default 3.6864MHz CMOS square
wave UP CLK (on U504 pin 28) and this is routed to the uP (U403 pin 90). After the pP starts
operation, it reprograms the ASFIC CMP clock synthesizer to a higher UP CLK frequency (usually
7.3728 or 14.7456 MHz) and continues operation.

The ASFIC CMP may be reprogrammed to change the clock synthesizer frequencies at various
times depending on the software features that are executing. In addition, the clock frequency of the
synthesizer is changed in small amounts if there is a possibility of harmonics of the clock source
interfering with the desired radio receive frequency.

The ASFIC CMP synthesizer loop uses C5025, C5024 and R5033 to set the switching time and jitter
of the clock output. If the synthesizer cannot generate the required clock frequency it will switch
back to its default 3.6864MHz output.

Because the ASFIC CMP synthesizer and the puP system will not operate without the 16.8 MHz
reference clock it (and the voltage regulators) should be checked first when debugging the system.
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5.5

5.6

5.7

Serial Peripheral Interface (SPI)

The yP communicates to many of the IC’s through its SPI port. This port consists of SPI TRANSMIT
DATA (MOSI) (U403-pin100), SPI RECEIVE DATA (MISO) (U403-pin 99), SPI CLK (U0403-pin1)
and chip select lines going to the various IC’s, connected on the SPI PORT (BUS). This BUS is a
synchronous bus, in that the timing clock signal CLK is sent while SPI data (SPI TRANSMIT DATA
or SPI RECEIVE DATA) is sent. Therefore, whenever there is activity on either SPI TRANSMIT
DATA or SPI RECEIVE DATA there should be a uniform signal on CLK. The SPI TRANSMIT DATA
is used to send serial from a P to a device, and SPI RECEIVE DATA is used to send data from a
device to a pP.

There are two IC’s on the SPI BUS, ASFIC CMP (U504 pin 22)), and EEPROM (U400). In the RF
sections there is one IC on the SPI BUS, the FRAC-N Synthesizer. The chip select line CSX from
U403 pin 2 is shared by the ASFIC CMP and FRAC-N Synthesizer. Each of these IC’s check the
SPI data and when the sent address information matches the IC’s address, the following data is
processed.

When the yP needs to program any of these Is it brings the chip select line CSX to a logic “0” and
then sends the proper data and clock signals. The amount of data sent to the various IC’s are
different; e.g., the ASFIC CMP can receive up to 19 bytes (152 bits). After the data has been sent
the chip select line is returned to logic “1”.

SBEP Serial Interface

The SBEP serial interface allows the radio to communicate with the Customer Programming
Software (CPS), or the Universal Tuner via the Radio Interface Box (RIB) or the cable with internal
RIB. This interface connects to the SCI pin via control head connector (J2-pin 17) and to the
accessory connector P1-6 and comprises BUS+. The line is bi-directional, meaning that either the
radio or the RIB can drive the line. The yP sends serial data and it reads serial data via pin 97.
Whenever the yP detects activity on the BUS+ line, it starts communication.

General Purpose Input/Output

The controller provides six general purpose lines (PROG 1/O) available on the accessory connector
P1 to interface to external options. Lines PROG IN 3 and 6 are inputs, PROG OUT 4 is an output
and PROG IN OUT 8, 12 and 14 are bi-directional. The software and the hardware configuration of
the radio model define the function of each port.

. PROG IN 3 can be used as external PTT input, or others, set by the CPS. The uP reads this
port via pin 72 and Q412.

. PROG OUT 4 can be used as external alarm output, set by the CPS. Transistor Q401 is
controlled by the yP (U403 pin 55)

. PROG IN 6 can be used as normal input, set by the CPS. The uP reads this port via pin 73
and Q411. This pin is also used to communicate with the RIB if resistor R421 is placed.

. DIG IN OUT 8,12,14 are bi-directional and use the same circuit configuration. Each port uses
an output Q416, Q404, Q405 controlled by uP pins 52, 53, 54. The input ports are read
through uP pins 74, 76, 77; using Q409, Q410, Q411
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5.8

Normal Microprocessor Operation

For this radio, the pP is configured to operate in one of two modes, expanded and bootstrap. In
expanded mode the yP uses external memory devices to operate, whereas in bootstrap operation
the puP uses only its internal memory. In normal operation of the radio the yP is operating in
expanded mode as described below.

During normal operation, the yP (U403) is operating in expanded mode and has access to 3
external memory devices; U400 (EEPROM), U402 (SRAM), U404 (Flash). Also, within the puP there
are 3 Kilobytes of internal RAM, as well as logic to select external memory devices.

The external EEPROM (U400) space contains the information in the radio which is customer
specific, referred to as the codeplug. This information consists of items such as: 1) what band the
radio operates in, 2) what frequencies are assigned to what channel, and 3) tuning information.

The external SRAM (U402) as well as the pP’s own internal RAM space are used for temporary
calculations required by the software during execution. All of the data stored in both of these
locations is lost when the radio powers off.

The uP provides an address bus of 16 address lines (ADDR 0 - ADDR 15), and a data bus of 8 data
lines (DATA 0 - DATA 7). There are also 3 control lines; CSPROG (U403-38) to chip select U404-pin
30 (FLASH), CSGP2 (U403-pin 41) to chip select U404-pin 20 (SRAM) and PG7_R_W (U403-pin 4)
to select whether to read or to write. The external EEPROM (U400-pin1).

When the pP is functioning normally, the address and data lines should be toggling at CMOS logic
levels. Specifically, the logic high levels should be between 3.1 and 3.3V, and the logic low levels
should be between 0 and 0.2V. No other intermediate levels should be observed, and the rise and
fall times should be <30ns.

The low-order address lines (ADDR 0 - ADDR 7) and the data lines (DATA 0-DATA 7) should be
toggling at a high rate, e.g., you should set your oscilloscope sweep to 1us/div. or faster to observe
individual pulses. High speed CMOS transitions should also be observed on the uP control lines.

On the pP the lines XIRQ (U403-pin 48), MODA LIR (U403-pin 58), MODB VSTPY (U403-pin 57)
and RESET (U403-pin 94) should be high at all times during normal operation. Whenever a data or
address line becomes open or shorted to an adjacent line, a common symptom is that the RESET
line goes low periodically, with the period being in the order of 20ms. In the case of shorted lines you
may also detect the line periodically at an intermediate level, i.e. around 2.5V when two shorted
lines attempt to drive to opposite rails.

The MODA LIR (U403-pin 58) and MODB VSTPY (U403-pin 57) inputs to the yP must be at a logic
“1” for it to start executing correctly. After the uP starts execution it will periodically pulse these lines
to determine the desired operating mode. While the Central Processing Unit (CPU) is running,
MODA LIR is an open-drain CMOS output which goes low whenever the uP begins a new
instruction. An instruction typically requires 2-4 external bus cycles, or memory fetches.

There are eight analog-to-digital coverter ports (A/D) on U403 labelled within the device block as
PEO-PE7. These lines sense the voltage level ranging from 0 to 3.3V of the input line and convert
that level to a number ranging from 0 to 255 which is read by the software to take appropriate action.
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5.9

6.0

6.1

Static Random Access Memory (SRAM)

The SRAM (U402) contains temporary radio calculations or parameters that can change very
frequently, and which are generated and stored by the software during its normal operation. The
information is lost when the radio is turned off.

The device allows an unlimited number of write cycles. SRAM accesses are indicated by the CS
signal U402 (which comes from U403-CSGP2) going low. U402 is commonly referred to as the
external RAM as opposed to the internal RAM which is the 3 Kilobytes of RAM which is part of the
68HC11FLO. Both RAM spaces serve the purpose. However, the internal RAM is used for the
calculated values which are accessed most often.

Capacitor C402 and C411 serves to filter out any AC noise which may ride on +3.3 V at U402

Control Board Audio and Signalling Circuits

Audio Signalling Filter IC and Compander (ASFIC CMP)

The ASFIC CMP (U504) used in the controller has the following four functions:

RX/TX audio shaping, i.e. filtering, amplification, attenuation
RX/TX signaling, PL/DPL/HST/MDC
3. Squelch detection

NP

4. WP clock signal generation

The ASFIC CMP is programmable through the SPI BUS (U504 pins-20/21/22), normally receiving
19 bytes. This programming sets up various paths within the ASFIC CMP to route audio and/or
signaling signals through the appropriate filtering, gain and attenuator blocks. The ASFIC CMP also
has 6 General Control Bits GCB0-5 which are CMOS level outputs and used for the following:

. GCBO - BW Select

. GCBI - switches the audio PA On/Off

. GCB2 - DC Power On switches the voltage regulator (and the radio) on and off

. GCB3 - Control on MUX U509 pin 9 to select between Low Cost Mic path to STD Mic Path

. GCB4 - Control on MUX U509 pin 11 to select between Flat RX path to filtered RX path on the
accessory connector.

. GCBS5 - Control on MUX U509 pin 10 to select between Flat TX path mute and Flat TX path
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7.0  Transmit Audio Circuits
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Figure 2-7 Transmit Audio Paths
7.1 Microphone Input Path
The radio supports 2 distinct microphone paths known as internal (from control head J2-15) and
external mic (from accessory connector P1-2) and an auxiliary path (FLAT TX AUDIO, from
accessory connector P1-5). The microphones used for the radio require a DC biasing voltage
provided by a resistive network.
The two microphone audio input paths enter the ASFIC CMP at U504-pin 48 (external mic) and
U504-pin 46 (internal mic). The microphone is plugged into the radio control head and connected to
the audio DC via J2-pin 15. The signal is then routed via C5045 to MUX U509 that select between
two paths with different gain to support Low Cost Mic (Mic with out amplifier in it) and Standard Mic.
7.1.1 Low Cost Microphone

Hook Pin is shorted to Pin 1(9.3V) inside the Low Cost Mic, This routes 9.3V to R429, and creates
2.6V on MIC_SENSE (u.P U403-67) by Voltage Divider R429/R430. U403 senses this voltage and
sends command to ASFIC_CMP U504 to get GCB3 = ‘0. The audio signal is routed from C5045 via
U509-5 (Z0), R5072, U507, R5026, C5091, R5014 via C5046 to U504- 46 int. mic (C5046 100nF
creates a159Hz pole with U504- 46 int mic impedance of 16Kohm).
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7.1.2

7.2

Standard Microphone

Hook Pin is shorted to the hook mic inside the standard Mic, If the mic is out off hook, 3.3V is routed
to R429 via R458, D401, and it create 0.7V on MIC_SENSE (u.P U403-67) by Voltage Divider
R429/R430. U403 senses this voltage and sends command to ASFIC_CMP U504 to get GCB3 ='1".
The audio signal is routed from C5045 via U509-3 (Z1), R5072, U507, R5026, C5091, R5014 via
C5046 to U504- 46 int mic (C5046 100nF create a159Hz pole with U504- 46 int mic impedance of
16Kohm). 9.3VDC is routed via R5077, R5075 to J2-15, It create 4.65V with Mic Impedance. C5010
supplies AC Ground to create AC impedance of 510 Ohms via R5075. and Filter 9.3V DC mic bias

supply.

Note: The audio signal at U504-pin 46 should be approximately 12mV for 1.5kHz or 3kHz of
deviation with 12.5kHz or 25kHz channel spacing.

The external microphone signal enters the radio on accessory connector P1 pin 2 and is routed via
line EXT MIC to R5054. R5078 and R5076 provide the 9.3Vdc bias. Resistive divider R5054/ R5070
divide the input signal by 5.5 and provide input protection for the CMOS amplifier input. R5076 and
C5009 provide a 510 ohm AC path to ground that sets the input impedance for the microphone and
determines the gain based on the emitter resistor in the microphone’s amplifier circuit.

C5047 serves as a DC blocking capacitor. The audio signal at U504-pin 48 should be approximately
14mV for 1.5kHz or 3kHz of deviation with 12.5kHz or 25kHz channel spacing.

The FLAT TX AUDIO signal from accessory connector P1-pin 5 is fed to the ASFIC CMP (U504 pin
42 through U509 pin 2 to U509 pin 15 via U506 OP-AMP circuit and C5057.

The ASFIC has an internal AGC that can control the gain in the mic audio path. The AGC can be
disabled / enabled by the pP. Another feature that can be enabled or disabled in the ASFIC is the
VOX. This circuit, along with Capacitor C5023 at U504-pin 7, provides a DC voltage that can allow
the pP to detect microphone audio. The ASFIC can also be programmed to route the microphone
audio to the speaker for public address operation.

PTT Sensing and TX Audio Processing

Internal microphone PTT is sensed by yP U403 pin 71. Radio transmits when this pin is “0” and
selects inside the ASFIC_ CMP U504 internal Mic path. When the internal Mic PTT is “0” then
external Mic PTT is grounded via D402. External Mic PTT is sensed by U403 pin 72 via Q412
circuits. The radio transmits when this pin is “0” and selects inside the ASFIC _CMP U504 External
Mic path.

Inside the ASFIC CMP, the mic audio is filtered to eliminate frequency components outside the 300-
3000Hz voice band, and pre-emphasized if pre-emphasis is enabled. The signal is then limited to
prevent the transmitter from over deviating. The limited mic audio is then routed through a summer,
which is used to add in signaling data, and then to a splatter filter to eliminate high frequency
spectral components that could be generated by the limiter. The audio is then routed to an
attenuator, which is tuned in the factory or the field to set the proper amount of FM deviation. The
TX audio emerges from the ASFIC CMP at U504-pin 40 MOD IN, at which point it is routed to the
RF section.
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8.0

8.1

Transmit Signalling Circuits
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Figure 2-8 Transmit Signalling Path
From a hardware point of view, there are 3 types of signaling:

. Sub-audible data (PL / DPL / Connect Tone) that gets summed with transmit voice or
signaling,

. DTMF data for telephone communication in trunked and conventional systems, and
. Audible signaling including MDC and high-speed trunking.

Note: All three types are supported by the hardware while the radio software determines which
signaling type is available.

Sub-Audio Data (PL/DPL)

Sub-audible data implies signaling whose bandwidth is below 300Hz. PL and DPL waveforms are
used for conventional operation and connect tones for trunked voice channel operation. The
trunking connect tone is simply a PL tone at a higher deviation level than PL in a conventional
system. Although it is referred to as “sub-audible data”, the actual frequency spectrum of these
waveforms may be as high as 250 Hz, which is audible to the human ear. However, the radio
receiver filters out any audio below 300Hz, so these tones are never heard in the actual system.

Only one type of sub-audible data can be generated by U504 (ASFIC CMP) at any one time. The
process is as follows, using the SPI1 BUS, the uP programs the ASFIC CMP to set up the proper low-
speed data deviation and select the PL or DPL filters. The pP then generates a square wave which
strobes the ASFIC PL / DPL encode input LSIO U504-pin 18 at twelve times the desired data rate.
For example, for a PL frequency of 103Hz, the frequency of the square wave would be 1236Hz.

This drives a tone generator inside U504 which generates a staircase approximation to a PL sine
wave or DPL data pattern. This internal waveform is then low-pass filtered and summed with voice
or data. The resulting summed waveform then appears on U504-pin 40 (MOD IN), where it is sent to
the RF board as previously described for transmit audio. A trunking connect tone would be
generated in the same manner as a PL tone.
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8.2

8.3

High Speed Data

High speed data refers to the 3600 baud data waveforms, known as Inbound Signaling Words
(ISWs) used in a trunking system for high speed communication between the central controller and
the radio. To generate an ISW, the uP first programs the ASFIC CMP (U504) to the proper filter and
gain settings. It then begins strobing U504-pin 19 (HSIO) with a pulse when the data is supposed to
change states. U504’s 5-3-2 State Encoder (which is in a 2-state mode) is then fed to the post-
limiter summer block and then the splatter filter. From that point it is routed through the modulation
attenuator and then out of the ASFIC CMP to the RF board. MDC is generated in much the same
way as trunking ISW. However, in some cases these signals may also pass through a data pre-
emphasis block in the ASFIC CMP. Also these signaling schemes are based on sending a
combination of 1200 Hz and 1800 Hz tones only. Microphone audio is muted during high speed data
signaling.

Dual Tone Multiple Frequency (DTMF) Data

DTMF data is a dual tone waveform used during phone interconnect operation. It is the same type
of tones which are heard when using a “Touch Tone” telephone.

There are seven frequencies, with four in the low group (697, 770, 852, 941Hz) and three in the high
group (1209, 1336, 1477Hz). The high-group tone is generated by the pP (U403-46) strobing U504-
19 at six times the tone frequency for tones less than 1440Hz or twice the frequency for tones
greater than 1440Hz. The low group tone is generated by the ASFIC CMP, controlled by the pP via
SPI bus. Inside U504 the low-group and high-group tones are summed (with the amplitude of the
high group tone being approximately 2 dB greater than that of the low group tone) and then pre-
emphasized before being routed to the summer and splatter filter. The DTMF waveform then follows
the same path as was described for high-speed data.
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9.0 Receive Audio Circuits
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Figure 2-9 Receive Audio Paths

9.1 Squelch Detect

The radio’s RF circuits are constantly producing an output at the discriminator (IF IC). This signal
(DISC AUDIO) is routed to the ASFIC CMP’s squelch detect circuitry input DISC (U504-pin 2). All of
the squelch detect circuitry is contained within the ASFIC CMP. Therefore from a user’s point of
view, DISC AUDIO enters the ASFIC CMP, and the ASFIC CMP produces two CMOS logic outputs
based on the result. They are CH ACT (U504-16) and SQ DET (U504-17).

The squelch signal entering the ASFIC CMP is amplified, filtered, attenuated, and rectified. It is then
sent to a comparator to produce an active high signal on CH ACT. A squelch tail circuit is used to
produce SQ DET (U504-17) from CH ACT. The state of CH ACT and SQ DET is high (logic “1”)
when carrier is detected, otherwise low (logic “0”).

CH ACT is routed to the pyP pin 84 while SQ DET is routed to the pyP pin 83.

SQ DET is used to determine all audio mute / unmute decisions except for Conventional Scan. In
this case CH ACT is a pre-indicator as it occurs slightly faster than SQ DET.
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9.2

9.3

Audio Processing and Digital Volume Control

The receiver audio signal (DISC AUDIO) enters the controller section from the IF IC where it is.DC
coupled to ASFIC CMP via the DISC input U504-pin 2. The signal is then applied to both the audio
and the PL/DPL paths

The audio path has a programmable amplifier, whose setting is based on the channel bandwidth
being received, an LPF filter to remove any frequency components above 3000Hz, and a HPF to
strip off any sub-audible data below 300Hz. Next, the recovered audio passes through a de-
emphasis filter (if it is enabled to compensate for Pre-emphasis which is used to reduce the effects
of FM noise). The IC then passes the audio through the 8-bit programmable attenuator whose level
is set depending on the value of the volume control. Finally the filtered audio signal passes through
an output buffer within the ASFIC CMP. The audio signal exits the ASFIC CMP at AUDIO output
(U504 pin 41).

The pP programs the attenuator, using the SPI BUS, based on the volume setting. The minimum /
maximum settings of the attenuator are set by codeplug parameters.

Since sub-audible signaling is summed with voice information on transmit, it must be separated
from the voice information before processing. Any sub-audible signaling enters the ASFIC CMP
from the IF IC at DISC U504-2. Once inside, it goes through the PL/DPL path. The signal first
passes through one of the two low-pass filters, either the PL low-pass filter or the DPL/LST low-pass
filter. Either signal is then filtered and goes through a limiter and exits the ASFIC CMP at LSIO
(U504-pin 18). At this point, the signal will appear as a square wave version of the sub-audible
signal which the radio received. The yP U403 pin 80 will decode the signal directly to determine if it
is the tone / code which is currently active on that mode.

Audio Amplification Speaker (+) Speaker (-)

The output of the ASFIC CMP’s digital volume pot, U504-pin 41 is routed through DC blocking
capacitor C5049 to the audio PA (U502 pin 1 and 9).

The audio power amplifier has one inverted and one non-inverted output that produces the
differential audio output SPK+/SPK- (U502 pins 4 and 6)

The audio PA is enabled via the ASFIC CMP (U504-GCB1). When the base of Q501 is low, the
transistor is off and U502-pin 8 is high, using pull up resistor R5041, and the audio PA is ON. The
voltage at U502-pin 8 must be above 8.5Vdc to properly enable the device.

If the voltage is between 3.3 and 6.4V, the device will be active but has its input (U502-pins 1/9) off.
This is a mute condition which is used to prevent an audio pop when the PA is enabled.

The SPK+ and SPK- outputs of the audio PA have a DC bias which varies proportionately with B+
(U502- pin 7). B+ of 11V yields a DC offset of 5V, and B+ of 17V yields a DC offset of 8.5V. If either
of these lines is shorted to ground, it is possible that the audio PA will be damaged. SPK+ and SPK-
are routed to the accessory connector (P1-pin 1 and 16) and to the control head (connector J2-pins
19 and 20).
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Handset Audio

Certain handheld accessories have a speaker within them which require a different voltage level
than that provided by U502. For these devices HANDSET AUDIO is available at control head
connector J2 pin18.

The received audio from the output of the ASFIC CMP’s digital volume attenuator is routed to U505
pin 2 where it is amplified. This signal is routed from the output of the op-amp U505 to J2-pin 18.
From the control head, the signal is sent directly to the microphone jack.

Filtered Audio and Flat Audio

The ASFIC CMP output audio at U504-pin 39 is filtered and de-emphasized, but has not gone
through the digital volume attenuator. From ASFIC CMP U504-pin 39 the signal is routed via R5034
through gate U509-pin 12 and AC coupled to U505-pin 6. The gate controlled by ASFIC CMP port
GCB4 selects between the filtered audio signal from the ASFIC CMP pin 39 (URXOUT) or the
unfiltered (flat) audio signal from the ASFIC CMP pin 10 (UIO). Resistors R5034 and R5021
determine the gain of op-amp UU505-pin 6 for the filtered audio while R5032 and R5021 determine
the gain for the flat Audio. The output of U505-pin 7 is then routed to P1 pin 11 via DC blocking
capacitor C5003. Note that any volume adjustment of the signal on this path must be done by the
accessory.

Receive Signalling Circuits

85

PLEAP PLCAP2
I

Figure 2-10 Receive Signalling Paths

Sub-Audio Data (PL/DPL) and High Speed Data Decoder

The ASFIC CMP (U504) is used to filter and limit all received data. The data enters the ASFIC CMP
atinput DISC (U504 pin 2). Inside U504 the data is filtered according to data type (HS or LS), then it
is limited to a 0-3.3V digital level. The MDC and trunking high speed data appear at U504-pin 19,
where it connects to the uP U403 pin 80.
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The low speed limited data output (PL, DPL, and trunking LS) appears at U504-pin18, where it
connects to the yP U403-pin 80.

The low speed data is read by the pP at twice the frequency of the sampling waveform; a latch
configuration in the ASFIC CMP stores one bit every clock cycle. The external capacitors C5028,
and C5026 set the low frequency pole for a zero crossings detector in the limiters for PL and HS
data. The hysteresis of these limiters is programmed based on the type of received data.

Alert Tone Circuits

When the software determines that it needs to give the operator an audible feedback (for a good
key press, or for a bad key press), or radio status (trunked system busy, phone call, circuit failures),
it sends an alert tone to the speaker. It does so by sending SPI BUS data to U504 which sets up the
audio path to the speaker for alert tones. The alert tone itself can be generated in one of two ways:
internally by the ASFIC CMP, or externally using the uP and the ASFIC CMP.

The allowable internal alert tones are 304, 608, 911, and 1823Hz. In this case a code contained
within the SPI BUS load to the ASFIC CMP sets up the path and determines the tone frequency,
and at what volume level to generate the tone. (It does not have to be related to the voice volume
setting.)

For external alert tones, the yP can generate any tone within the 100-3000Hz audio band. This is
accomplished by the uP generating a square wave which enters the ASFIC CMP at U504 pin 19.
Inside the ASFIC CMP this signal is routed to the alert tone generator.

The output of the generator is summed into the audio chain just after the RX audio de-emphasis
block. Inside U504, the tone is amplified and filtered, then passed through the 8-bit digital volume
attenuator, which is typically loaded with a special value for alert tone audio. The tone exits at U504-
pin 41 and is routed to the audio PA like receive audio.



Chapter 3
TROUBLESHOOTING CHARTS

This section contains detailed troubleshooting flowcharts. These charts should be used as a guide in
determining the problem areas. They are not a substitute for knowledge of circuit operation and
astute troubleshooting techniques. It is advisable to refer to the related detailed circuit descriptions
in the theory of operation sections prior to troubleshooting a radio.

Most troubleshooting charts end up by pointing to an IC to replace. It is not always noted, but it is
good practice to verify supplies and grounds to the affected IC and to trace continuity to the
malfunctioning signal and related circuitry before replacing any IC. For instance, if a clock signal is
not available at a destination, continuity from the source IC should be checked before replacing the
source IC.
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1.0 Troubleshooting Flow Chart for Receiver RF (Sheet 1 of 2)

( START )
v

in 12.5 KHz
and 25 KHz
channel

No (Either 12.5K or 25K channel spacing having problem)

Check Goto to ?L)J;/m
Goto RX_EN DC Section Okay ?
DC Section L
Yes
Check D301-304
Check Q306, Q300 No Yes Check Replace IF Filters( FL304, FL301
and U403 LOC_DIST If problem in 25 KHz spacing
Check Q304, D305 No Yes C?‘F?)ICK
and U403
Check 5V
Go to SYN on R337 (UHF),
Section R336 (VHF)
Go to No F i\\KAP) Yes Check 3V
i on R339
DC Section OK ?

+



Troubleshooting Flow Chart for Receiver RF (Sheet 1 of 2) 3-3
1.1 Troubleshooting Flow Chart for Receiver (Sheet 2 of 2)
Check visually
Goto No Yes all receiver
DC Section components
installation ?
Inject - 40dBm (CW)
Check \Yes to RF connector
the component Installation Check Power on
OK? C335 (UHF) C332 (VHF)
- Check Power on
e o e Caar ()
e C336 (VHF)
Replace
Replace Q305, Q300, U302 Check Y301
Q303, Q301 Check passive 44.395 MHz
Check passive components
components
No Yes Replace Q302, Y300

Replace Y301

Go to DC Section

No

Check D301 - 304

Yes

Replace U300
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2.0

Troubleshooting Flow Chart for 25W Transmitter (Sheet 1 of 3)

START

No or too low power when keyed

Check components between
Q100 and RF output,
Antenna Switch D104,
D103, VR102 and Q106 be-
fore replacing Q100

Check PA
Stages

Check 9.3V
Regulator
U501

Check power settings, tuning

& components between U103

Pin 3 and ASFIC Pin 6 before
replacing ASFIC

Check
U103

U103 Pin 3
<2.6V

>430mA & <1.0A

Check forward
Power Sense
Circuit

Short U100
Pin 3 to
ground

Voltage a
TP150 rises?,

Check PA
Stages

Check Forward
Power Sense
Circuit




Troubleshooting Flow Chart for 25W Transmitter (Sheet 1 of 3)

2.1 Troubleshooting Flow Chart for 25W Transmitter (Sheet 2 of 3)

Check PA
Stages

No or too low power when keyed

DC
Voltage

Check Q101, atQ101 & Q102 >—p» Check U403
R1563,R136, R165,

R122, R168, R137

Voltage at
U103 Pin
10=8.8V,

Check resistive network at
Pin 9 and 10 of U103
before replacing U101

Voltage
at U103
Pin 8

Yes

Check U103 and resistive
network at Pin 10 of U103
before replacing U101

Pin 1
DC Voltage
at U102

>3V

Check resistive network at
pin 1, 2, 3 of U102 before
replacing Q105

Check Q102, R139,

R155, R166, R126,

R127, R169, R138,
R175, R147

2-3V

Check U102 before re-
placing Q105 '

< Check Final PA Stages)




3-6

TROUBLESHOOTING CHARTS

2.2

< Check Final PA Stage)

<2V

Check Bias Tuning
R134, R131, R106
before replacing
ASFIC U504

PA_Bias
Voltage at

Supply Voltage

Troubleshooting Flow Chart for 25W Transmitter (Sheet 3 of 3)

Replace Q100

RF Voltage
after C1044 -

Check FGU

>100mV?

Voltage
across R122
>50mV?

RF Voltage No

Q105 gate
>100mV?

RF Voltage
Q100 gate

Check components
between C1044 &
C1117

Check components
between C1117 &
Q105

>1.5V?

Check components
between Q105 &
Q100

v Yes

Check components
between Q100 &
antenna connector
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3.0

5V
at pin 6 of
D200

Yes

Check D200, D201,
C2026, C2025,
C2024 & C2027

Correct
Problem

Is U200
Pin 47
=13VDC?

Is U201 Pin 19
<40 mVDC in RX &
>4.5VDC in TX?
(at VCO section)

Is RF level at
U200 Pin 32
-12<x<-25

Visual
check of the
Board OK?

+5V at
U200 Pins
13 & 30?

Check 5V
Regulator
U503

5V at
e M| gy
20, 34 & 36 U503

Troubleshooting Flow Chart for Synthesizer

signal at

Is 16.8MHz
Signal at
U200 Pin 19?7

U200 pin
237

Check
Y201 and associated

Replace
U200

parts

Are signals
at Pins 14 &
15 of U2007?

Are Waveforms

Is U200 pin 2
Check R201

>45VDCinTx &
<40 mVDC in Rx

No

Replace U200
If C2052, R208, C2067

C2068. C210, are OK, then
see VCO
troubleshooting chart

between Pin 47 and

Replace
U200

at Pins 14 & 15
triangular?

Is there a short

Do Pins
7,88&9of
U200 toggle
when channel is
changed?

Check programming
lines between U403
and U200 Pins 7,8 & 9

Pins 14 & 15 of
U2007?

No

Remove
Shorts

Check pP U403
Troubleshooting

Chart

Is information
from pP U403
correct?

Yes

Replace U200
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4.0

RXVCO

Low or no RF Signal
at TP1

Visual check
of board
OK?

Troubleshooting Flow Chart for VCO

Correct
Problem

NO

3.3 DC at U201
Pin 14 & 18 OK2

Make sure U508 is working
correctly and runner
between U508 Pin 1 and
U201 Pin 14 & 18 is OK

4.5V DC at
U201 Pin 3 OK?

Make sure Synthesizer is
working correctly and runner
between U200 Pin 28 and
U201 Pin 3 is OK

Low or no RF Signal
at input to PA

35mV DC a
U201 Pin 19
OK?

Are Q200
Base at 2.4V

Collector at 4.5V
Emitter at 1.7V

NO

Check 9V at R230

Is RF available
at base of Q200

Check runner
between U200 Pin 2
and U201 Pin 19

If all parts associated
with the pins are OK

Check parts between NO

TP1 and Q200

If all parts from U200 Pin 8
to Base of Q200 are OK,
replace U200

Power OK but
no modulation

Visual check
of board
OK?

5V DC at U201
Pin 14 & 18 OK?

4.5V DC at
U201 Pin 3 OK?

4.8V DC at
U201 Pin 19

13 at 4.4V
15 at 1.1V
10 at 4.5V
16 at 1.9V,

TXVCO

If all parts
associated
with the pins
are OK,
replace U201

Is RF available
at C2060

Check Transmiiter

Pre Driver

NO
Audio =180mVrms
at “+” side of
D205

If R211 is Ok,
replace D205

If L216, C2071, C2070,
C2060 are okay
replace U201

Replace R212

Replace R211
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5.0

Troubleshooting Flow Chart for DC Supply (1 of 2)

Since the failure of a critical voltage supply might cause the radio to automatically power down,

supply voltages should first be probed with a multimeter. If all the board voltages are absent, then
the voltage test point should be retested using a rising-edge-triggered oscilloscope. If the voltage is
still absent, then another voltage should be tested using the oscilloscope. If that voltage is present,

then the original voltage supply in question is defective and requires investigation of associated

circuitry.

Go to 3V

ki

Check VDC on
C5006

Yes ? No

Replace U503

Go to D3_3V

Replace U508

Check Voltage on
C5042
YeS Cov<v<o.8v Go to Start
?
Check VDC on
C5008
Yes No Check Voltage on
C5043
9v<V<9.8 Go to Start

?
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51 Troubleshooting Flow Chart for DC Supply (2 of 2)

v

Go to Digital Section

Check VDC on
C5007

4_*‘>

Replace U510

Yes

Check Voltage on
C5041

9v<V<9.8v

No

Go to Start




Chapter 4
VHF1 PCB/ SCHEMATICS/ PARTS LISTS

Allocation of Schematics and Circuit Boards
VHF1 and Controller Circuits

The VHF circuits are contained on the printed circuit board (PCB) which also contains the Controller
circuits. This Chapter shows the schematics for both the VHF circuits and the Controller circuits. The
PCB component layouts and the Parts Lists in this Chapter show both the Controller and VHF circuit
components. The VHF and Controller schematics and the related PCB and parts list are shown in
the tables below.

Table 4-1 VHF1 1-25W Diagrams and Parts Lists

PCB :
8486672701 Main Board Top Side Page 4-4
8486672201 Main Board Bottom Side Page 4-5
SCHEMATICS
Main Circuit Page 4-6/Page 4-7
Transmitter Page 4-8/Page 4-9
Synthesiser and VCO Page 4-10/Page 4-11
Receiver Front and Back End Page 4-12/Page 4-13
DC and Audio Ccts Page 4-14/Page 4-15
Microprocessor and Controller Ccts Page 4-16/Page 4-17
Power Control Cct Page 4-18
Parts List
8486672201 Page 4-19
Controller version is T1
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2.0 VHF1 1-25W PCB 8486672201 / Schematics

9V

COMP_B+

FILT_SW_B+

MAIN

INTEGRATOR

DET_VRVS
DET-VFWD
TX_EN

RX_EN

PWR_SET

PA_CURRENT

PA_BIAS

TX_INJ

RX

oV FILT_SW_B+
N AN

INTEGRATOR 9V FILT_SW B+ COMP_B+

DET_VRVS

DET_VFWD

TX_EN

O A LCompartment

PWR_SET

PA_CURRENT

PA_BIAS TX_INJ RX

VHF1 Interconnection between Main Board and Power Amplifier Compartment



VHF1 1-25W PCB 8486672701 / Schematics

4-4

P1

©
@
weo[] 8

16
15
e[o]
N
©
o

[Jez90

S 62058 [ OD
2290 onso[J& mmomo
[Jozeo l
[ond]
[ J0e90[ Jotoy @

[Jsz90
1£90 L NS

[Jee90
[Jee90

2290
[Jse90

©5096
[N

R5081

2
1

8486672Z01_REV O

VR500

[ c1o87

9290
syosy [ ]
90 n N D €20SY
[ Jz09d [ 12990 E E

C5001

D502

|J
I i [
o0ry OPPRd 1005

5021
[ ] €5080
J

C5005

+
[ se0so
8c0sd [ «
51050 8905H S E
3
AD 2205y
WD €kos
L w el © 1050
L

us01

SY0SH

290SY g4,06y

us02

3 T Jswso

52
O
©o 06050 ]
oo =) ]
15050
=l
13} O o =
- 9N
O )
L0LN
-
2 <
S~ @
6111 %DD% teoto 0] o imﬂ
e 5 29 9 y20L0[] DD e
© sg e 6013
O O
1 4 ©
E ON:o it
. 2
<] =
14
© (=)
[J4s0L0
mDm?o 0£040 921Y
° -
1v0LD
2 -/
= =3 v
e ¢
—J T, « SIS
€010 =

SOk

901y

[ Jriz2s

[ Jriza

SL0L0

[ rizs

5

2 Q100

801

L01d

R150

61010

L116

voLa

J1
A

L1

2010

2
L112

I[

J

L
5 ]
3 58050 > ©
£5050  ¥E0GY

]

= ¥5050 ] edogd

v o b o ©
o = 2000 WD

1 I 8IS 8

005 05080

25050 ) @

7205
w@ﬂ —
g
e-g) ]
0805

Em 10LSD
0205¥ 9v050 P
| . m% [Jeo150

U509

c5025 (] 8
1
1
v
R5024
3

R5033 []
J
~
30
]

3
O
C5056

o i) @
505y {2 1y el
r £¥050 77060 283 77084
s S gs B
8 000U O vEme
[ + 38 © e [ LS
zsou | | | £ NN
L) & £& 4
2210 © 235
g NN
mE £0050  +
2 >
(=3 ~ 0
mD 5 mD 8= zooso[ | 220880 6,950
WD oen [ ODmoooD
3Ms $090[]
g g D
1805y @ SLleroo[]
JULLA AN N &y — 2090
> L S 5
5 - 0005y = i © e 9090[]
S D gev 090l
\ - | 2090
& ﬂﬁ MD MD w0 2190
g = s190(]
= 85 SED
19o[]
E E 5E7x 8090 ]
( @ SE NDS& vi9o[]
~ v 8 mD n9o[J
T sU g 0] m. 9190
<
2070 E
3
o[

mog
@EE

ES
80052

R5010
3

%E%ﬁo
A
]
19020 ,o@ %Q ﬂ <~
—_— NN SN
a)5)8). 3150

8Mx
sk 2
J ©—0" soz1[_]

82020

28010 bzLLo EPOSO
o N
CJ[ ]

¥9080  zp050

SH200

N\

eida!

J
67010 ] cosn

[
w ﬂD I f
S
3
o
= 8
2011 8 o

©
0
C2030

g

ﬁHZOZ
( c2012 [] —

91050 [

89050 [

gie0 2°35 Y

L] m D 2 988y
N %D D )
5 3 LW
mD 3 zeey

—
voey “
czed
< ©
wg 2080 o @ []09e0
9,010 3 D Ju980

J 2ee0 Leed E
1]

S51€0
1 3

I i O I
eee ] 60ED. 1ed 0z8y

i

00EA
€

3
5 FL300 2
>
[ c3s4
3
3
3
C359
]
©304 C305
]

10

R328 C302

e o > %D
B @
3 8]
11€0
D.m OEDWWEE Bl 2]
veed Ds ©. &
ven 280 3 | oren imuD
y m_mm E
4 w208 LIE
Sy’ o ﬂwm_ _—
o 1 ] wﬁR
goey 2oed yzed €0ed goey P0ed
— —
= A o] [a]
o ©
8 3
3 8
5 &)
z I
© <
© i — —
I [
[ [
3 [
Liey N
[a]

R306

3 —
FL301
9

FL304

[Nl
e
O

w O )

VHF1 (136-162MHz) 1-25W 8486672201



VHF1 1-25W PCB 8486672701 / Schematics 4-5

8486672201 _REV O

(a8 R113 <
88 L ~
C5000 T = © R169 S o -
g [ B S rue b cioss & sl &[] 5[]
§D C5086 R D D @ (M| D Q 13} C1109
2 e (11
] SR

P2

U

L1117

g

N

3
€1003

&

I

S

=

:

2
0

W C&ﬂ]) 1035 £
—J « gD
[ 5

A
VR698
A
VR694
A
VR699
R615
oia
R407
[ g
] 2
ca7
C5099
Q A
2 VR696
8
&
0
R116[ ] [3
N
©
c
2
5
C1040
=50

C1103
]

R177[]
3 E
X
Sl
3
31 D
2
N
(%,
+
R186
[Jcttor

<
VR503 R405 [ o S bl o
ﬂ 1 Ra2t = D 2 3 ; M1 2
R5049 L0018 o L) Jc1002 S
© C5085 C5060 c1128 \ J 1027 L100
2 o
= R5020 -
2 [JR5030 ] D % [ c5067 L115 ED
— 1086 C1091 M114
[ 05037 [JR5036 oo § s
o P 0F v e (g | o7
ol 8 8 C1095
2o D gulo o
Q502 3 L1 & 5 L, Rruo
[JRso37  TPS55 g 3 Ccs004 3 D: M)
= TP500 S C7038
D H R5029 o [JRrR158
R5069 Q R159 c1032
C5092 D g | Ras2 [ §0% R16! RTE Rigs
J 2 £ ) — cioe V< [
C1i26 © o 1
8] 405 & LIS
Q TP556 - s P gn ° ED Lite |- R180 ]S com s Ty M113 D108 2
+ C5120 © © 13,4 & O] CAto— =05 @ R103 =
2 © |Ow S R142 FD
: S D D S Q404 ,‘9] | “—Ri62
o x 24 < o o C1036 A A Li1a
8 3Dg] = | Dg R104 cmo2 [ [
©5002 + 3 5 =3 =
N Dﬁ ) S U103 S M112 R120[ ]
~ o R433 | Q409 12 o & © D106
2 5 - © R139 [JR136 8 1 Dfﬁ ri2t [ |
5 2 [] cs5098 M| Dg R457 §D x D107 2
[ cso73 8 3 Rage Lz [ @ C1053 C1060 _ C1051 R135 - 5@D105
([ p b c1129 s 5 1 L13 2
x & OO S 4 o
S 5 %D 14 15} €1079 [ ] RI57 Gqq08
o J
o] e b R160 E R118 R5102 (- =
RS5051 R6041 | L502 Q416 ez e el el e 3 & 1080 [ N 2[ ] — el
L501 TP405 © D D 8 [e ® & RI22 w °
g0 s 2 6 Uk = - cio77
A [ | x R5101
VR400 — C5065 ﬁ Q403
T R5035
[ ] csoat
7 a
— c1075 R117 R141 c1071 SH302 2
R5026 C5082 _ R5059 i 5 8 = vE g% - S | R120 - - o N S SH300
=3 @ 2 g
cso40 [ [ L9 §D Y - S = S © c403 c1083 g i e E ; . Dg] & 3 D 83 ca45
5001 €831 2L [] 2 0 £°0%7 g[][]g 2 - = -] 0 o TR ol [ i ED DE 2 ca26 A €3
R5016 3O csors C401 8 2 = S 2 QD 8 D D
- = ] o = Eo ~ 3 3) < §D g 4 5 R301 1305 g
g sLILIg 2 5 =z[] = B oHE G J g
4 2 g 3 = B 3 5. 4 8 S 3 TS Cc362 ] « 355
L wE 2 [ D S 2 g s gD:] c337[ ]
D N BD D U500 ED D§ D < & 8| glow | =
b o
4 (5 (s M ED D ~ j}; "D ] D €351
&’D raaz. JUUULLUUUUUUUUUUUUUUUUTALL 8 1» D,‘#_’]g][} < T300 03% 8 mip 5323
=51 %L TP409 8 gl g [] 3 4 2
R603 U = =F: 5 g g 3 3
$5010 S = q[] @ c5118 Rs0o4| | & [ B ©
8 = == €2000 T 4 2
& Sy = TP410 C2015  L217 S Re097 ©
o 3 = =7, & o ne il il s 2 SHa01
el 3R e S = C2006 8 o SH201
2 = = R337 R300 R310
P40 [ JRrRa2e = U403 = O B C-Jc203 ] ] g (| €343 il Qs 3 R327Q7 L L
Y = =S [Jram 87 c2o54 © 1 J MD Dg 2 %]
= = [Jcato § ] [ cwss , s Q304 rstA 3 3
= = [ c405—C2049 L5 §D D§ E;fﬁ D% L311 - B
TP403 = = m m o O 8 S " 3 & R344 2
= = 3 8[] 8 @ |c3s9 O L & R335 (324
= = TP406 [Jcats > R333 2 ] 3 C325 S
= = R229 R208 Ccsz L8 3 s I icc e
S % = [Jc4o7 gD Y201 C2046 “ e
TP404 8
© Q TN o o Y200
= < TP407
"D D3 2] [3
o

D202~ C2050 o

O

R5072 R5027
[

C5045

>
o
N
2 g
3
£ 4804
I
8
= X
g
(=]
<
050400 209
J
C2017  R204
ol
31 3
R205
5
R
N
(=3
8
73
]
=

VHF1 (136-162MHz) 1-25W 8486672201



4-6

VHF1 1-25W PCB 8486672701 / Schematics

FILT_SW_B+ D3_av
I [
FILT_SW_B+ D3_3V TX_EN SPI_CLK SPI_MOSI SPI_MISO
RX_EN
LOC_DIST
RssI
SYNTH_CS
SYNTH_LOCK
ASFIC_CS
DIGITAL o ct
SQ_DET
Lsio
HSIO
F1200
uP_CLK
VS_AUDIO_SEL J3- DNP 1
RESET
-_— e — — — — — D3_3v
4312 4325
F—jeas 12 SERIALCLOCK VOICE STORAGE AUDIO SELECT 25 o
e 13 SERIAL DATA SEND DIGITAL 3.3VOLT SUPPLY 17 s
T 14 SERIAL DATA RETURN ANALOG 3VOLT SUPPLY 8 s NC ELP ONLY
j ¥ -
VS_INT } Ty 27 VOICE STORAGE INT Option Board Connector RESET 15 =
VS_RAC ‘ om 28 VOICE STORAGE RAC 28 pins connector EXTERNALMIC 7 = ‘
vs_cs | Joae 72 VOICE STORAGE CS T AUDIO SEND 1 >
VS_GAIN_SEL 522 26 VOICE STORAGE GAIN SELECT TX AUDIO RETURN 3 55 ‘
H BOPONLY —|——J "t "2 KEYPAD ROW POSTLINTER FLATTX AUDIO RETURN 6 =>— 35—
n°: OPT_EN_OPBD I 110 11 OPTION BOARD ENABLE DETECTOR AUDIO SEND 2 4
< OPT_DATA_R_OPBD yen 10 DATA UNMUTED RX AUDIO SEND 4 = “——1
g CP ONLY 4‘T< 19 DISPLAY DRIVER CHIP SELECT RX AUDIO RETURN 6 o]
[} BCP ONLY o 21 DISPLAY_DRIVER_ COMMAND/DATA SEL BACKLIGHT 20 = ~=—— NC ELP ONLY
HCP ONLY e 24 KEYPAD COLUMN GND 9 @Jﬁ
=16 PUSHTOTAK GND 18
- v D3 3V
DISPLAY_CS_CH s 1 DISPLAY_DRIVER CS EN | 4&
SHIFT_R_CS i 123 6 SHIFT_REG_CS 9.3V 12 27 1
. COMM_DATA_SEL_CH [=s 3 DISPLAY_DRIVER_COMMAND/DATA SEL D3.3v T
%_ KEYPAD_COL_CH 28 9 KEYPAD_COLUMN HANDSET_RX_AUDIO 18 215
2 KEYPAD_ROW_CH |2 —< s kevean_Row we_aupio 15 =22
S SCI_CH s 17 SCLs T PR 20 >—E00
g 5 spimosI INT_SPKR+ 19
= [s210 22 |
Q BOOT_EN_IN_CH 216 10 DISPLAY DRIVER RESET 2 24
MIC_PTT_CH } o 16 MIC_PTT o e spLowk 4 =L }
HOOK_CH ? i 13 HOOK GND 11 ) ——
| GND 14 >—'7 onp
DNP NP U f R600 > &
| 1 | 1 1 1 1 1 1 Control Head Connector J | P I I £
c603 ce0a c605 C606 ce07 c608 c609 c610 cet1 ce12 ceo2 | cots | ceta | cets | cete | cerr | cots |cs1e| £
n n n n n n n n n n - n n n n n n n 1n H
— — — — — — — — — — — — = = = = = §
= = = = = = = = = = = = = = = = = = £
Place capacitors near J2 Place capacitors near J2
EUT SW B
VOL_INDIRECT [ | N Place capacitors near J2
| pra Pt | ]
vsTBY | P13 N ! P16 | VR692
ONOFF_SENSE 3 16
RE15 100. | P16 P2 200
Y_SENSE T N 2 T
Vox | m P1-10 | R601 3300
P1-8 P15
8 5 L
BATT_SENSE [ P11z P11 | —
12 1
I 1 P13 |
] P15 | 1
i 7 <
— | =" Ce62
- Accessory Connector n
Accessory Connector L
EXT_ALARM_OUT PROG_0-ACC_C_4 -
EXT_MIC_PTT PROG_I-ACC_C_3 - — 70
PROG_IN PROG_I-ACC_C_6 T Place capacltors near J2 c624
n
PROG_O PROG_IO-ACC_C_8 —
PROG_l/O PROG_IO-ACC_C_12 - p— S — p—
PROG_lIO PROG_IO-ACC_C_14 C627 | C626 | C625 c623
n n n n
ZE ? ZE ? 1 = L L ce22 | ce2t | Ce20 ce78
C633 | Ce32 | C630 | C620 | C628 | C631 VRG99 VR698 In tn i toon
n n n n n n 200 - - - -

VHF1 (136-162MHz) Main Circuit (Sht 1 of 2)

VR696
200 VRe97
— — 200 200

VR692

TO DC & AUDIO

TO SHEET 2



VHF1 1-25W PCB 8486672701 / Schematics

> men

> RX_EN

L 133HS OL

> ov
FILT SW B+
L (SOURCE)
(SOURCE) (SOURCE) (SOURCE) N
(sounce) > At swe.
v D33V G
—+ SPI_MOSI 3v D3_3V 5V 9V FILT_SW_B+
COMP_B+ > COMP_B+
—4 SPLCLK
—4 ASFIC_CS PA_BIAS > PA_BIAS
—4 CH_ACT
PWR_SET > PWR_SET
—+ sQ_DET
— Lsio PA_CURRENT > PA_CURRENT
—4 Hsio > TXINJ
—] F1200 > RX
—] up_cLK
5V 3v 9R DET_VFWD FILT_SW_B+
__} vs_AuDIO_SEL
— RESET POWER CONTROL
—4 vs_mic
—+ TX_AUDIO_SEND_OPT_BRD DET_VRVS INTEGRATOR 4E> INTEGRATOR
—4 TX_AUDIO_RETURN_OPT_BRD
—+ POST_LIMITER_FLAT_TX_AUDIO_RETURN_OPT_BRD 5v W R TXINS
—4 DETECTOR_AUDIO_SEND_OPT BRD > DET VRVS
— UNMUTED_RX_AUDIO_SEND_OPT_BRD
— RX_AUDIO_RETURN_OPT_BRD SPI_CLK
> DET-VFWD
SPI_MOSI
BOARD HOLES
M M2 s
DC & AU D I O SYNTH_CS PLTD_HOLE3 5x7_0 PLTD_HOLE3 5x6_0_TRIMMED PLTD_HOLE3_5x7_0_TRIMMED
SYNTH_LOCK e e le
s s S
—1| HANDSET_RX_AUDIO_CH
— MHC_AUDIO_CH — —
16.8MHz 16.8MHz
—$ 5V.CH (SOURCE) M3 M mr
PLTD_HOLE3 5x7_0 PLTD_HOLE3 5x7_0_TRIMMED PLTD_HOLE3_5x7_0_TRIMMED
MOD_OUT MOD_IN RXING
- g g e
R ] Tl e
%R 5V ov  vce
%R sV o v RX_INJ RX ™
RSS| PLTD_HOLE3_5x7_0_TRIMMED
RX_EN - 2
s
DEMOD DEMOD
—+ VOL_INDIRECT
—+ vsTBY BW_SEL BW_SEL
—$ ONOFF_SENSE
— EMERGENCY_SENSE Loc_pisT
—4 vox HOLES FOR PA SHIELD
—4 BATT_SENSE
CONTACTS FOR PA CLIP PEDS FOR GND CONTACTS Mot mi02
S PLTD_HOLE1 4X1.8 PLTD_HOLE1_4X1.8
B+ | Mo |
- o o s 3 g 5 2 2 °
‘ -| & puooNUT | z c T = 2 2 2 2 2 z -] AN
z F——— s E S s s s - s s S z z
| | P21 |
—4 sPKR+ | | | | — —
—¢ EXTERNAL_MIC_AUDIO_ACCESS_CONN | | rea | - -
—1 1GNITION P2 01 I : 5 ‘ | - —= — — —
—4 FLAT_TX_AUDIO_INPUT_ACCESS_CONN TEST_POINT L 2] mi03 Mi04
—4 RX_AUDIO_OUTPUT_ACCESS_CONN | | PLTD_HOLE1_4X1.8 PLTD_HOLE1_4X1_8
3 N
DC Connector
— EMERGENCY_ACCES_CONN TEST_POINT

a
-l z
]

VHF1

a
- z
]

73D02968C63-0
SHEET 4 OF 8

(136-162MHz) Main Circuit (Sht 2 of 2)



VHF1 1-25W PCB 8486672701 / Schematics

PAFILT B+ (SOURCE)
L100
1019447 IF109 L119
1019447
comp B+ [ >—-9e
Rigs IF110 L L L L
R137 51
30K ciits c1099 c1100 ciite
220p n n 220p
— 1053
in = = = =
1 11, 11 1107 - - - =
| AT o c1000 ciz citio ci109 ci106 c1089 cio7 + ci103
220p 220p 220p 220p
o 14 I a70p n a70p c1007 33n
n
FILT SW_B+_PA Ri168
— - - = = = = 10u -
22K
V_CTRL_PREDRIVER 9
8 T
10 c1060 I
R130 vtz 33 + n Ri22 VCNTR3 11
[ MC3303 a7 C1odo R138
2.2n FLT 9V
— 39K -
= [ u102
LM2904
24K R175 16
clo74 c1039 220. 22K
n 220 V_CTRL_DRIVER R126 R127
VCNTRI —— cio61 . , R125
n . . 27
= R147
2K
R166
— 24K + R124
- 27
VCNTR2 m100 c1001
L122 1u
- ’ ci1os
c10a1 i L105 c1057 c1031 MRF1513’s Thermal pad 13.85n - R123
1n a0 68.n n 22n HEATSINK 470p 1.542*4 0.8*25 27
,_{ | ) Il | —
| = I 10 —I —1
— — ciots
ci7 Li10 L106 e 7o
R105 R106
R109 120. c1012
F108 15.000 a7p 1200 7.86n at0s 51.0 51.0
[ i s [ ren o se0w
e > 11 T{Ren RFOUTH | 11 ; o = DNP
o] vonTRL RFOUT2 4]2
Ci044 Va1 c1014
1 vz |2 NP ove — L
n
R173 R174 DNP L109 R179 56.00p —
cii04
300 300 c1042 1038 R150 1120 270 ” = = 1065
3 n 10n
V_CTRL_PREDRIVER RI76 n 22n s.eK 3p
100 R134 — =
8 — — — — — V_CTRL_DRIVER 47K
—_ = =
VCNTR3
c1033
L cto0 c1063
— 22n n R131 D100
22n
100K
IF107 - - -
PaBiAS [ >
NP
c1092
R167 c1036
n 22K 22n
N
FILT_SW_B. B FILT SW_B+_PA fies
SW-E S 39K clost
IF106 n
FILT_SW_B+ > R170 NP
510.
L121 VCNTR1
1088 1019447 f s f -
n
IF105 - VR101
v > ; : FLT oV atoz o 56 c1054 c1028
J n 100n
L8 TEST POINT |~
R155 TP150
1019447 10K
. V_REF_OPAMP
V_CNTRL
ci1zs c1om0 —
220p n - - - =
IF104 - -
RXEN [ >
R182
10K
clo8a c1129
220p 220p

VHF1 (136-162MHz) Transmitter (Sht 1 of 2)

TO SHEET 2



VHF1 1-25W PCB 8486672701 / Schematics

1L 133HS OL

— N 1 IF100
: <] PA_CURRENT
R132
Ri14 100K
NP 10K .
onp oNp
R111 Final_cur_sense
Ri77 c1095
e R113
100. 220p
€105 10K
R101 n c1086
o n .
— c1o73 -
- - n
DNP DNP -
R110 RIS R112
1K 10K 100K
c1o58 R116
L117 n 10K
1019447
= = cio2s cio24
atp a1p
] ]
R104 Coupler il I
120. V_reverse
—  E—
ciott Li12 -
- L113 L1
width 2.032 68.p 80 r -
D104 48.0n -0n 48.0n ‘ a4 ‘
} } ] n Dt } } A A A I , |
75 L1116 g2 ‘
18.0n V_forward DNP ONP 3 126 R 2
- — | s ‘
cio18 c1023 clo22 c1020 ciote cio17 12u 10K H 3 |
- 16.00p 20p 6.8p 12p 33p 2p s |
c1008 C1009 c1007 c1o21 c1o013 clote b ‘ 2 ‘
— — — a4
100.p 100.p 120.00p 10p 56.p 13p R103 - - = = = — — " ‘
120. S
A =
- - - - - - L114
PA_FILT_B+ 48.0n
a D105
160
R5101 R185
IF111 100. 33K 10K R108 L108
DET VFWD < 51.000 1200 N IF101
g g . 1 . RX
< il >
D103 c1108
1 R107 68.p NP
cioe0 Place near both sides of PA shields c1121
n 51.000
c1o10 C1006 6.8p
— 33K 100.p 150p
R161 Q106
D106
IF102
; ; ¢ <] N
- Ri62 nrs7
IF113 IF112 33K 56K
< DET VRVS <
R5102 R163 V_reverse
100. core 33K c1130 c067 ctor7
n 220p n n
D108
— utos L [P0
- MC3303 <] PWR_SET
R149
— - 2K DNP
R142 clost FLT oV
22K n
R135 R151
43K 56K
Ri48 L103
R145 U103 2K = 1u
2K MC3303 13
1 PA’s Temp. Sensor
2
P + c1051
n ct052 RT100
n 47.0K
V_REF_OPAMP L

- 73D02968C63-0

SHEET 2 0F 8

VHF1 (136-162MHz) Transmitter (Sht 2 of 2)



4-10 VHF1 1-25W PCB 8486672201 / Schematics

||
I
c2027 D201
1on K3 A

——
k2 —k— A2|—
——

NeO:

sv
i TS 1
v > rn i
L217 |
390nH | I
2000 c2015 c2034 ’ R225 c‘zn‘zs
220F 0.1uF n | 150 o ﬁ
== L L \ o - m
) ) ) ‘ —— c2055 | b e
| T 2 cm‘S v oK R228
\ e - oz 0,
‘ 10n
v | c2016 c2004
| T
| R226
w > L i 150. = =
|
\
\
\
\
\

-1 " " "/ /7 //n +
c2036 c2001 2013
n 47uF 0.1uF
> 16.8MHZ
R229 —
100. ONP

SPICLK [_>

=
M

VCo_MoD

VMULT1
VMULT2
200 VMULT3
VMULT4

=
S
g
<1
2
S

SYNTH.CS [>

35 FRACN_63A27
—PVREF

\
\
\
\
[
|
i
\
\
MOD_IN ‘ — VBPASS AUX1
= |
\
\
\
\
\
|
\
\
\
\

AUX2
AUX3

AUXa

spi_mosI [_>

3
TEST1

27
<2 SFeAsE TEST2

iout

REFSEL I1ADAPT

—ccomp Lock

> SYNTH_LOCK

ADAPTSW

C2046 C2048 C2047 2045 C2008
a70p a0p a70p a70p 2208

SFOUT

INDMULT |

R224
c2074 R217 15K

WARP

1
t—0O) P20

TEST_POINT

; \
SHIELD — ? TEST_POINT R200 |
100K
\Y/ }
, oo s caos cansa |
2200 620p |
‘ coo7s | c2080 c2079 cars | caorr ~
— = R207 -
— | won | ton | ton | 100n | 100m I
150K | I
]
| — — e

\
\
\
\
\
\
\
} 200.K 150.K
|
\
\
\
\
!

@

— vee

~E

Y200

3| our 4ss68
one

16.8MHz
GND

I

c2052
100p

D202 L ceor2
27p

c2033 c2014 c2002

a70F

0.1uF

r
1
I
|
\
\
I
\
\
\
\
|
I
\
\
\
\
|
|
T
\
\
\
\
\
:
\ QAN

SH200 |
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
I
I
\
\
\
\
\
\
\

I
—
el —

VHF1 (136-162MHz) Synthesiser and VCO (Sht 1 of 2)



VHF1 1-25W PCB 8486672701 / Schematics

L133HS OL

1203
680nH

R235 c2040
18. 1n

R216

c2012 c2030
0.AuF 39n

L2n1 c2069 L206
1000H s6p 3300
é L204
680nH
c2063
15p
k] |
D204
L213 2086 L207
100nH 82p 47.0n —— cams L ca0se
p 189
R233
- - - v_sF
ar.
—  c2059 R222
220,
R211 Tep
vco_mon
R212 arK
30K
L215
amH

A oxs

\
\
\
\
\
c2007 c2011 ‘
0.1uF 0.1uF }
L \
\
\
N o ¢ - }
100nH 510, 100nH
Il |
c2010 c2039 ‘
1000 n |
\
= = |
\
R215 -
a7k
A
‘é: § ‘:zoso
) P 1F200
TX_1ADY g §‘ _our [ } } ren — o
RX_IADJ 8 RX_OUT L216
SUPER_FLTR 2 47.0n
COLL_RFIN U201 PRESC_OUT c20m c2070
RX_BASE 39p 39p
RX_EMITTER soust RX_SWITCH Huc
TX_BASE TX_SWITCH |——ONE
TX_EMITTER — —
FUP_IN 2 = —
TRBLIN gk g
358
zaS R230
100.
c2018 c2019
toon 1oon c2037 2003
— n 1000
\\ = = = =
V_SF
\
| R214 3 L212
\‘ ‘ 47K 100nH
| | K c2031 R219 2068
| | n 820. 100
‘ } } } > Rx.Ng
} | one NP
L
‘ } c2043 R203 220,
\ osp . s
| ‘ I ) 1 Q200
| ‘ I % BFS540
2 =
| \
. ,
| \
| ‘ C2044 R213 R227 2032
‘ ‘ 33p 47K 100. n
| |
| \
| ‘ = = = =
| \
L
L
—
SH202
SHIELD
c2029 — -
— 1n N/

I

73D02968C63-0
SHEET 5 OF 8

VHF1 (136-162MHz) Synthesiser and VCO (Sht 2 of 2)



4-12 VHF1 1-25W PCB 8486672201 / Schematics

FRONT-END SHIELD

Q304
Q306

R300 R310 ns3s
10K 15.K
430.
f ; Loc_pisT [_>— caz 3 Ls02
10n

! !
! !
! !
! !
! !
! \
! !
| 120 |
| - |
| caz2a caso |
— MIXER SHIELD
} n 470 |
R335 ‘
| g | 1 = |
baos
! !
| L |
‘ Qso1 ‘
Ra27 Laos B e L
! . S T e Lo 1
| a70p - - . P caes = | | ‘
‘ 3.3p ‘ ’
|
! ~ = = | |
! N A .
| | ] |
| 1 1K a70p } | A . } } ~rn | | | |
L - ; 777777777 ‘ c325 €339 L309 C346 L310 €343 L3 €332 R337 ‘ ‘ ‘ E
Q303 n 100.p 33.47n s6.p 33.47n s2.p 33.47n 330p 100. | w
} i o/ arssio 1 1 | 2
DNP ‘ ‘ ‘
[ _ } a4 | | |
! | \
} one | } — = cawr —— cass —— case = camo | | |
‘ casa c365 c355 c363 caa7 } c323 ‘ 39p 91.p. 91p 36.p } } J
. - ' T N B | | |
‘ RX }_.'Y‘(Y\- o {} [ [ : o : [ = R343 R3a2 R3aa Ras1 L 1 ‘ ‘ ‘
L314 10. 10. 10. 10. - - — —1
| A L = = L T e 7 |
} cast | | %— | | |
I cao0 c3a0 i i a6p craot } | | = }
} ste s2p 3 L3o7 caas % L308 L can L J } 2 ‘
L L 33.47n 82p 33.47n caaa 02 — - | ‘
‘ - SH300 - —‘:NP —‘:zp - |
‘ __ SHELD DNP ;":‘R SH302 ‘
\ N Ve sHiELD i
- -\ e
! - — - v
| , |
|
|

‘ | \
caz7 Le12 caze Lo |
33.47n

in 1n |

R301 —
c3e1 cass 470. }
I |
\

TEST_POINT

VHF1 (136-162MHz) Receiver Front and Back End (Sht 1 of 2)



VHF1 1-25W PCB 8486672701 / Schematics

L 133HS OL

e
ToTwouE Rts
cais Rate 12K
2K
100m FLa0t
FLTR
1w out]2
o
2
&
usor
ToTWoIE
3 2
swse. [
os2 RS Rate oot
2K 12K
~ an
o 1w out|2
1 L Rt
FLa2 12K
— AR
o
2
H
car
ouF
hocktts o anatr v Rao7 Rat7
2K Fios 12K
crwCissD
ann 1w out] 2
PWR_GND
e "
= 3
5 g
2 g
g 2 i
- <
can cato
Raoe R3te Dans . . Ao
20K 12K | I 390,
o 1w our] 2
TeTwodr 1L L
[— o
s 5 FLa3 12K
5 8] | crmose 1 ase
2 2
i s h&
= ° N
— 2l olololz[e] elr
5 55555 58
3 323338 3u
= 2 38929 &9
= 82587z z:
R338 g 4 F § 1
s[> ¢ 51 U300 -
s
Rag6 s B> 3] VC  sasts
100, Raos a
%K 0. + o BE o 8
i z8
s ) ozh g‘ § 288 can2 Raz8
A A S — 2 z9
car = a8 i £s
100n EE823555E8¢ 1300p 18K
100m 1000 100m
o Raz2 EONONEENEE
= oo = = =
FL300 i 47K |
FLTR_44.85M i ! I ! ! I =
FAEQ
L34 =
2 ™
out[s I
— a3 one one
% 367 L3o1 R323 -
2[cor [ o 27 120 47K a0
5[z Aot caso Raze =
15802
H cx
- ™ 2 CR300 306 H
— — 100n
= g% = = cate — o cats
1 L i L L o ouF 100n
J— cxs2 —L cas3 R309 cata L RSs|
- — 3 30p 15K 100n s
12K
— =
= = . 100m
Rt et =
m
15K asgesmy | 06809
, > DEMOD
- Raz0
- Rt
10K
R303 cas6 )
5 oe 680, a2
. 30p 9_9 am
< I~ Razt
82K
= N Lats
27nH - 73D02968C63-0

SHEET 6 OF 8

VHF1 (136-162MHz) Receiver Front and Back End (Sht 2 of 2)



VHF1 1-25W PCB 8486672701 / Schematics

1F501
comp B+ < I[ 1F503 Il
L120 1019447
L L L L Iy
ci13 c1097 c1088 c111a o
SOURCE 220,
L500 ir s 220p n n Uso1 i POWER SUPPLY SOURCE
57R01 Bt . LM2841T 5 2.3V IF502
= = = r VIN vout ? ? ? ? t T T v
2 1
— on_oFF ADY Rs081 +
2 634K +
s .
+ = 1% 5005 cs015 cso74
5085 5096 c1087 c1034 cri22 c1123 ct124 ctizs ciiz7
1004 1000 n
5000 Cs061 Cs084 5086 VRS00 5067 5060 . 5085 5001 220p 220p n 220p 220p 220p 220p 220p 100u
100.n 100p 22n 280 100.n 100p ou — Rs001 — — — — — 1 1 1 1 1 1
= — = = — — = — — — 1K
R5038 spacer for 15220 1 ONP || on | |
500 g R5097
TEST_POINT . I csms I et
i o
R5028 On/oft for|ATE I NP oop 16p
o FILT SW B+ — NP
FILT_SW_B+ = 100K - —— AN\ —— —ANN\NN\——
IF500 Vi R5099
— R5093
ust14 TPSSS =
100K
< O 220K
BATT_SENSE %‘1 TEST_POINT
<V ’ one
5000 RS031 — l D502 NP vs00
2 8 Lm2o04 NP
o 62K | DEMOD > ¥
R5050 RS092 ; NP cs118
cio8s | ciizg | ©5094 cs062 VRsod AVAVA Y 1000
13K N 100K o R5094
220p 220p 100.n 33 1w R5100
csoe2 | C5063 oNel m
= - - - 220p : -
100.n R5029
— — NP cs113
FILT B+ = = 100K
220p
) R5095 cs116
$ ] ) 10K 200K 220p
RS030 R5020 P
33K
R5036 Rsos2 150K NP NP
ik 10K aso2 RS098
EMERGENCY_SENSE 4 o
5037 -
R5096 —— cse
1oon 100K 1u
RS049 Qs0s
VRS03 15x
33 TPsse =
TEST_POINT 5V RF Regulator = =
= = = Us03
EMERGENCY_ACCES_CONN o) SOURCE o
LP2951C
DC_POWER_ON e 5V TO LVFRACN
- - 8 1
D3_3v - . Z{meur outpuT = &
5| FEEDBACK ERROR
o SHUTDOWN SENSE [ I
511
RS069 Q505 e |
R5035 10K For mid_band
K Qs04 Di NP
ONOFF_SENSE : Cs042 | Cs064 >
Sv.cH R5077
<3 4K u n DNP R5002 05039
. Ccs006 | Cs016 | Csoes DNP| 200
D s 100 —— C50%0 qom 1000 .
u
DNP cst19 R5037 — — 1000 DNP
? o 10K — = =
cs104
o w© <
104
3.3V RF REGULATOR SOURCE =
5010 Indirect w
R — usos
= — swiTcH Audio = Rs076
MC33269D s10.
Volume 3.3V to IFIC, ASFIC
5 H D33V
I ] 3 2
N out >
= ] e o
S0k 5 EXTERNAL_MIC_AUDIO_ACCESS CQNN
R5079 R5071 - + N
" = 1
22K 5043 5086 5008 cso18 5070 Rs0se 5047
> VOL_INDIRECT
- u n — 10.0u 100n n 10K 10on
RS070
Place near uP
— — — — — — 22K
Smart Fuse Circuit = 5035 = = = = =
T T T T T T T T T e e e e e e e e e e e e e e e 777777777*‘
D500 1001
‘ " | > RESET
| | 3.3v Digital REGULATOR 3.3v digital
B | ust1o D3 3v SOURCE q
| RS075 Z
| ‘ LP2986ILDX 510, 2
R5047
FILT B. 4 5 %
| B ‘ ; : outpuT : : > D3V 3
Asors | 8 ERROR 5
\ G g
1K | FEEDBACK 2
R5074 3 2
‘ 1K ‘ + % 4
‘ . R5039 !
R5048
| VRs01 100K ‘ csoat 5065 cso17 5069 cs007 vs e [> 11
20K
| IGNITION 54 D5|3 5082 ‘ 22 n 100n a7u cs102
N 508: R5083
| = g stk 270K ‘ toom
| [\l | | = FILT B+ D501 = = =
} — | DNP {>'_T { > vstBY VS_AUDIO_SEL [ >
A NP \—‘
| [ J NP as0s | 1n ‘ R5103 N
| as0 ‘ 24K NP MIC_AUDIO CH [ > i
cs038 | C5110 ‘R;m Rs0ss — | VRs02
| . M - c5120 — cso71 Cs045
| 100.0 |
| a7u

VHF1 (136-162MHz) DC and Audio Circuits (Sht 1 of 2)

-

TO SHEET 2



VHF1 1-25W PCB 8486672701 / Schematics

4-15

Ul

| | BN DNP.
POST_LIMITER_FLAT_TX_AUDIO_RETURN_OPT_BRD [ > 1l
DNP
DNi R5024
€5101 05056 100K v } } } }
; 100.n 5090 R5065 5089 av
n R5046 — 82
82p 62K R5022 P
AUDIO 24K 100.K . Zx
- R5023 —A\NN\N—— »%/\/\/\J
I 00K Us06 R5056
R5045
FLAT_TX_AUDIO_INPUT_ACCESS_CONN [_> i VNN — o LM2g04 8 ~ oK
3v 3V C5055 U506 7
A N R5025 Ty 5081 C5033 LM2904 s +
100.K
in 100n
DNP v
DNP 3V
—_ —_ R5057
R5044 R5063 R5064 — - - — 10K :?050032
- - c5078 n
C5054 24K 8.2K 8.2K e Cc5088 || 82p
100 v R5009 cs027 ]
DETECTOR_AUDIO_SEND_OPT_BRD n DNP
DNP | | o 100n
| R5080 C5057 R5067 — — — R5021 100.K
UNMUTED_RX_AUDIO_SEND_OPT_BRD pu— U509 Cs030 csore
| |_DNP 10. 100n 62K
1 MC140538 | © 100n 1n
5053 S okt —
pu— 12| > pu— —
100n oo N — R5034 36K M § | = =
R5043
g oK C5012 5032 56 i, E : T Ssoaal g | RX_AUDIO_OUTPUT_ACCESS_CONN
C5052 47u 2|, * o
100n e 15 5003 R5086
RX_AUDIO_RETURN_OPT_BRD Y 560
— " — 1y, M R5065 47, - R5087
I 5 6.2K 100.K
20—e 4
z
TX_AUDIO_SEND_OPT_BRD f * 9
21— c
| DNP g u
5051/ [100n 5 u — — —
R5042
ok R by < 168MHz
I — > MOD_OUT
TX_AUDIO_RETURN_OPT_BRD ‘ ‘
- - —or €5050 v C5087_| | 120p
100n C5022 |
o lele e lo|y|slole e (s
100n 25eg¥ 2953385
tocoozzo R FLAT_OR_DEEMPH_RX_AUD_SEL
L §§§B>"’<§§§EQ88 R5019 200K
1 sSo0=>FI< 4 36
- - 2 VDDA TXRTN
‘ pIsc coss |9 v v v C5048 R5055
| 3 aNoa CLkies |34
7 33 100n 10K
‘ PA_BIAS < 5 DACU VDDD
32 v || HANDSET_RX_AUDIO_CH
| ‘ DACR U504 VDDCP Il
6 31
PA_CURRENT< DACG GNDD
- <} 7 30C53 20 €5075 =
| . . 5| vox GNDDO n
PWR_SET: PLCAP Fl200f20 -
- R
‘ 12 saiN SYN |28 ANV DNP } } 5066
‘ vox v —]uo VDDSYN|2Z 1K
| | voooac o] R5059
| sacap z PLCAP2(25 10K 5031 | Cs082
. £ DNP
| DNP 2589 %00,y x82 100n 1n ——
COO0IgpaNIZZzsS 1n -
| OO0 nITS0503
C5014 €5023 C5025 C5013 REEENERERERIRRIEIE p— —
‘ 220 100n | 100n u A A A e A C5026 | C5029 - - ——
| 100n | 100n usor - &
‘ — — —— —— 5020 C5059 R5058 LM2904 C5049 Zx
= = = = 2n = e I onp 10K ) s 100n
} 100n H -, DNP ‘ N
= C5058 3 I
| 100m + 7 0R5013
| ‘ €5046_|
i I DC_POWER_ON R5060 DNP Uso2 cs024
1 — 1000 n
R5016 7| Toatstec
BW_SEL 10K =
‘ DNP IN NON-DISPLAY MODELS <3 5025 i Voo 1501
‘ el f— f— p— 1019447
W CH_ACT < 100n N - -
4| | | t—— v ouTt > SPKR+
o | | | SQ_DET < €5036 < R5061 NNy
E4 FILT_SW_B+ ]
1000 | 10K _SW_ RR
m R5033 — 8
i ‘ ! ! Lsio < —— Cs04 v - M_SS OUT2 > SPKR-
. | R5084 | 100n 47K - —= 5883
| | 0 5103 | HSIO <7 - = 2%z2 L502
100n | MR 1019447
‘ I ASFIC_CS > A A C5072 C5073
| | | i n n
| | o - SPI_CLK [> 1 + — f— =
| | 7 T cs002 - C5097 C5098 5100
| 4nc & U8 | SPI_MOSI [ > 47u — 220.p 220.p 220.p
| | | F1200 <
T b
| COM | cs091' | R5026
uP_CLK
i 4‘75’%’4n ‘ i1 : 20 33K
| | z | —/\W—1 —
| |
‘ R5027 R5072
| | uso7 270K 47K
‘ LM2904 8 6
‘ L - — - = [ - 7 +
| 5
R5014 3
| 0
| cs077 -

VHF1 (136-162MHz) DC and Audio Circuits (Sht 2 of 2)



4-16 VHF1 1-25W PCB 8486672201 / Schematics

D400
D3_3V
D3_3V A — R462
51.
D3 3V SCI_CH
FILT_SW_B+ J— c410 Lsio
100n
R451 R450 R439
FILT_SW_B+| 10K 10K 10K <] CH_ACT
- <]SQ_DET
TP404 TP406
TP410 Hslo
SPILMISO[—> TEST_POINT TEST_POINT TEST_POINT
spLMOSI< }——— _‘ Q407 A <] OPT_DATA_R_OPBD
SPLOLK Tk <JuP_CLK D3_3v
ASFIC_Cs <_J—— A>
R425
D3_3v
SYNTH_CS < 100K R471 N
TP403 © 4& C413 [ C405
[
DISPLAY_CS_CH z n 100n
r g
] D3 3V —
SHIFT_R_CS 5o =
£ 4&
SPI_MISO C414” | C406
SPL_MOSI C404 D3_3v n 100n
SPI CLK
1001
ASFIC_CS' " 4l
EE CS 8l«|3|Q - =
SYNTH CS e g S| C415~ | C407
DISPLAY CS CH w8 zlzs = 1n 100n
SHIFT_R_CS z | <[ | &) ‘ cat6 | c408
D3_3V 3 8 g‘ P n 10— T—
= (Ind] S olal_[8lalelr  |olvlt|olalc|ale |o= |ole |aje v |o|olo|e - -
] % pul ~12[3[8]5 |8(83|23(3[=|3|R% (85 |B[8 |88 |8 (V833
& tlE E Zo x5 000 FrrrrrrnN® 22 I zo £ oZoo R441 TP408
clg E z 7] 0OV OLOY I T 3 ©0082g
H5 & 5\:‘ 32 gF & 999005 g XKk = Z’ x 9 5geg cokdee ok | — — TEST_POINT
S8 35458 $08838& &8 g - 9%
E*E8888 £505068 RQ P <] F1200 S
S ]n 1000 TEST_POINT TEST_POINT 19 - o ]
> - Ane 70| PC1_XA14 & PG7 RWPE— R W 1
. - A8 23 pea xats MOoDA_LIR b8
= | = 1 1 2(135 ] Pe3 xate MODB_vsTBY|-2L
AN pes_xat7
SPLCLK © L sexVee EYEMNL gt A
EE CS Tdcs X25128-2.7 COMM_DATA_SEL_CH * pas_as PJ0_cscPaf L ACCESS_PTT D3 3v
Sdwe 3 2 < B PU_C 2 ‘ PROG_IN-P6._|
7 U400 47 - 73 I 0P8 |
SPI_MOSI 59 HoL0 26| PHO_PWA e on ‘ PROG_IO-P8_I
— Sl s Loc_DIsT 4;| PH1_PW2 U403 Py
4 < 2| PH2_PW3 pual’ < ONOFF_SENSE R472
73| PHa_PWa MC68HC11FLO PUSITS ‘ 100K
DO NOT CONNECT THIS CS IN PRDER T Pri_CSI10 PUS178 | PROG_10-P12.|
PH P1 PJ7 PROG_IO-P14_I DNP
— PROVIDE WIRED OR OPERATION ON C§PROG 505G \ - -
35 PHE_CSGP2 o
PH7_CSPROG PE0_ANO MIC_SENSE RA473
D(0) 30 PET_AN1 (83 \ 00.K
D:W; 31| PCO-DATAO PE2_AN2 Sf <] VOL_INDIRECT !
PC1_DATA1 PES NS 64 "
R428 PC2_DATA2 PE4_AN4 02 <] BATT_SENSE
ﬁm PC3_DATA3 oo PES ANS 62 L
100.K - LICNC Lo
m PCADATAM b 00 S 082 8 rorrrege PE6_AN6 00 EMERGENCY_SENSE
PC5DATAS OO0 00008 ©ocgoaoaoagl PE7_AN7
- 000090002 2225892292
PC6DATAS <<€ €999 % L5995 © o0 < ]Rssl
—= Pcv,DATMES&iQEEE FSBD3dne ~oewsoaco 2229
= Chiaagtaas fLafaanba coconoca 2223 &
NMEEREERRRNER BIEEE EIERPFEEERE HRNREIR Vox
S[R[I[& g c[e[T [2[R[=[3]B[3[8]8  [2[=][2[R
g o~
0:7) = jm
¢ gdeggggse ggg8ee TEST_POINT g
< << < < << < < << <| << p— - I3
= TP407 =}
A(0:18) =
8 - - - 2 TP402 TP401
Voo U404 T R ) TEST_POINT  TEST_POINT
30
Sen ce AT49LVO02N_70VI e :(;) D33V , L
L——{en_oe A2 57/‘(3’ VN R424
R_W—— EN_WE U402 A3 77A:A; o 100K
SRM28256 A4 |6 —EL < KEYPAD_COL_CH
A18RES 9 f oo 5| 5 AG)
A0 2, po|4AG) TPz raz3
A1) ol arls A TEST_POINT 100K
18
:‘é: 17|%2 ne 2 :g; e < KEYPAD_ROW_CH —— — — ———F —————
A4) 7| A2 nof2e A10 | NON-DISPLAY MODELS | DISPLAY MODELS
s v Atof-21 SYNTH_LOCK -
A5) 7| 1|23 A J - I~ T -
A6) IS wiz| 2 A2 | PROG_OUT-ALARM 4 | VS INT |
N 2 T
A7) B aial 286 A ‘ ‘ ‘
A8) 38 - Atal1_AC4 PROG 10-P8 O vs_cs
A©) 2l I [ I
A(10) 3 at0 csl? | PrROG 10-P12 O | SHIFT REGN CS |
1] }
A Yy oE| 2 i i i
A(12) 2l 12 wel . PROG 10-P14 O VS RAC
7
A Hars vss | _
Nt N 14 - D3_3v OPT_EN_OPBD
A(15) 1 ons D3_3V D -
A(16)
a6 - > TXEN
AT -
5 R443 R442 > RX_EN
R463
3 Q417
& 3.3K 10K
RA26 10.K
100K
A18_RES

VHF1 (136-162MHz) Microprocessor and Controller Circuits (Sht 1 of 2)



VHF1 1-25W PCB 8486672701 / Schematics

L 133HS OL

D3 3V

TP405
TEST_POINT

»—<_] BOOT_EN_IN_CH

8

DNP R431
DNP 10K VR400
C490
R459 6.80
47K 1u
R445 .
10.K -
1 100\ G4t
D3_3V 47K
R422 —
10K
Q413
N 10K ')
7y
DNP 41K VR402
3.30
R470
10K
< VSTBY
R466 DNP
VS_INT— R467 DNP
Vs Cs R468 DNP
VS_RACT> R469 DNP
D3_3V
T caz c423
in 100n
- . =
g 15
11 > Q T PROG_OUT-ALARM_4
SPI_CLK 12 CLK_S Qa1 2 PROG_IO-P8_O
3 CLK_L Q: 3 PROG_IO-P12_0
g EN-0E a3y PROG_IO-P14_0
L g RESET 0454[>vs,/«umo,sa
L U405 Qs 5
—— MC74H0595A0677
= a7lg- \—4 > VS_GAIN_SEL
c421 SPI_MOS| ——SERIN  SEROUf—
22n GND

PROG_OUT-ALARM_4

Q403

FILT_SW_B+

10K

R401
) W

= D3_3V

R460
15K

Q401

RA57 03 3y
33K
ACCESS_PTT
RA58
47K 33K
D401
SCI_CH
<___| HOOK_cH
Ra21
220. 03 av R429
. 100.K
MIC_SENS|
—— c418
R430 "
R456 39K
33K
PROG_IN-P6_|
— MIC_PTT ' < MIC_PTT CH
R461
D3_3V hoos
A pa2
ca17
R455
33K R440 in
PROG_IO-P8_| 10K
= R406 o EXT_ALARM_OUT
> proG_0-ACC C_4
R407 0. EXT_MIC_PTT
Q416 PROG_I-ACC_C_3
R405 0 PROG_IN
PROG_IO-P8_O 10K PROG_I-ACC_C_6
R404 0. PROG_IO
PROG_IO-ACC_C_8
D3_3V R403 o PROG_IIO
- PROG_IO-ACC_C_12
R402 0. PROG_lIO
PROG_IO-ACC_C_14
PROG_IO-P12_|

PROG_IO-P12_0

PROG_IO-P14_|

PROG_IO-P14_0

R453
3.3K

i

Q405

)

73D02968C63-0
SHEET 8 OF 8

VHF1 (136-162MHz) Microprocessor and Controller Circuits (Sht 2 of 2)



4-18

VHF1 1-25W PCB 8486672701 / Schematics

FILT_SW_B+ >

INTEGRATOR < —&

]
—e——<__] DET_VFWD

&——<_] DET_VRVS

U100
L LM2904
R141
22.K 4 + 3J L101
1 —— c1046 T.u IF701
_ & Y™
8 2| 1n
r{ }—" —_ ——
— c1071 c1045 c1075
in ¢ in 1n
R117 pe— e—
IF702 15K
R140
22.K
R164
DNP R144
— 22.K 10.K
C1082 C1049
in
1n ‘ ‘
U100 c1048
R146 LM2904 8 6 T 1n
7 + B
l_’<} 1 [IF700
— 5 YN
- 22.K 4 +
| L102
D101 L 1.u |
c1047 c1076
1n in

VHF 1 (136-162MHz) Power Control Circuit

73D02968C63-0
SHEET 3 OF 8



VHF1 1-25W PCB 8486672701 / Schematics

4-19

2.1 VHF1 PCB 8486672201 Parts List 1-25W

Circuit

Motorola

Circuit

Motorola

Circuit

Motorola

Ref. Part No. Description Ref. Part No. Description Ref. Part No. Description

Cg:;:it ng::?:\lo;a Description C1031 | 2113743E07 | CER CHIP CAP .022UF C1063 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C1095 | NOT PLACED | GCAM DUMMY PART NUMBER

C1032 | 2113743E07 | CER CHIP CAP .022UF C1064 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C1097 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000
cilwy | Alleradirelt) | ORI el IP IREELGL) e 220 C1033 | 2113743E07 | CER CHIP CAP .022UF C1065 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C1098 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000
C1001 | 2311049A08 | KEMET CAPS C1034 | 2113740F59 | CAP CHIP REEL CL1 +/-30 220 C1066 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C1099 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000
clvt | 2i0EEED | EallZ TP AR 2 BIFE) TNy C1035 | 2113743E07 | CER CHIP CAP .022UF C1067 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C1100 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000
C1003 | 2111078859 | CHIP CAP RF 470 5 NPO 100V C1036 | 2113743E07 | CER CHIP CAP .022UF C1068 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C1101 | 2113740F51 | CAP CHIP REEL CL1 +/-30 100
Gilogy | BioreEsy) | 2 EnlIP IR 1ED 9 NAD 00 C1037 | 2113743E07 | CER CHIP CAP .022UF C1069 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C1102 | 2113740F51 | CAP CHIP REEL CL1 +/-30 100
C1005 | 2111078851 | CAP CHIP RF 220 5 NPO 100V C1038 | NOT PLACED | GCAM DUMMY PART NUMBER C1070 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C1103 | 2113741A57 | CAP CHIP 33K +-5%
Cilbws | Zilflesany | s OHlF R TEYE dHe 1oy C1039 | 2113743E07 | CER CHIP CAP .022UF C1071 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 (2160521A31)
C€1007 | NOT PLACED | GCAM DUMMY PART NUMBER C1040 | 2113741F33 | CAP CHIP CL2 X7R REEL 2200 C1072 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 CT104 | 2113741453 | CAP CHIP CL2 X7R REEL 22000
ClEs | 2R | EHP ERlFIAIR e BIIFe) Iuny C1041 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C1073 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 CT105 | 2113740F67 | CAP CHIP GLT +/-30 470 5%
C1009 | 2111078845 | CAP CHIP RF 130 5 NPO 100V C1042 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C1074 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 CT106 | 2113740F67 | CAP CHIP GLT +/-30 470 5%
GO | sihlrests | 2 EnlIP R TED B AT C1043 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C1075 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 CT107 | 2113740F67 | CAP CHIP CLT +/-30 470 5%
C1011 | 2111078838 | CAP CHIP RF 68 5 NPO 100V C1044 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C1076 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 CT108 | 2113740769 | CAP CHIP REEL CL1 +/-30 560
civie | 2llordess | OGP ERllPIRE 68 N Y C1045 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C1077 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 CT109 | 2113740F59 | CAP CHIP REEL CL1 +/-30 220
C1013 | 2111078836 | CAP CHIP RF 56 5 NPO 100V C1046 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C1078 | 2113740F59 | CAP CHIP REEL CL1 +/-30 220 CTNO0 | 2113740759 | CAP CHIP REEL CL1 +/-30 220
Gl | WO ALGaD || ek AN IRy MUnISE C1047 | 2113743K17 | CAP CHIP .330 UF +80-20% 16V | | C1079 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 CTN2 | 2113740759 | CAP CHIP REEL CL1 +/-30 220
C1015 | 2111078834 | CAP CHIP RF 47 5 NPO 100V C1048 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C1080 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 CTN3 | 2113740759 | CAP CHIP REEL CL1T +/-30 220
o R e e C1049 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C1081 | NOT PLACED | GCAM DUMMY PART NUMBER C1M4 | 2113740759 | CAP CHIP REEL CL1 +/-30 220
C1017 | 2111078827 | CAP CHIP RF 30 5 NPO 100V C1050 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C1082 | NOT PLACED | GCAM DUMMY PART NUMBER CTN5 | 2113740759 | CAP CHIP REEL CL1 +/-30 220
G| NOTIAEAGED | E0A DEINLN R NESEIER C1051 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C1083 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C1M6 | 2113740F59 | CAP CHIP REEL CLT +/-30 220
C1019 | 2111078821 | CAP CHIP RF 20 5 NPO 100V C1052 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C1084 | 2113740F59 | CAP CHIP REEL CL1 +/-30 220 CTN7 | 2113740743 | CAP CHIP REEL CL1 +/-30 47
CIEY | 2I00esle | @7 CRIIPIRF 126 N0 Ty C1053 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C1085 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 CTN8 | 2113740739 | CAP CHIP REEL CL1+/-3033
C1021 | 2111078813 | CAP ALT E16 C1054 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C1086 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 CTM19 | 2113740F89 | CAP GHIP REEL CL1 +/-30 33
C1022 | 2111078809 | CAP ALT E17 C1055 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C1087 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 CT120 | 2113740789 | CAP CHIP REEL CL1 +/-30 33
C1023 | 2111078821 | CAP ALT E35 C1056 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C1088 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 CTi21 | 2113740F85 | CAP GHIP REEL CL1 +/-30 22
Cilvze | 2UT07E08 | GAPEIRIIPIRE 828 NP0 100 C1057 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C1089 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 Cli22 | 2113740F59 | CAP CHIP REEL CL1 +/-30 220
C1025 | 2111078807 | CAP CHIP RF 5.6.25 NPO 100V C1058 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C1090 | NOT PLACED | GCAM DUMMY PART NUMBER CT123 | 2113740759 | CAP CHIP REEL CL1 +/-30 220
clzy | solinsies | CP I Gl io 1S C1059 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C1091 | NOT PLACED | GCAM DUMMY PART NUMBER CTi24 | 2113740F59 | CAP CHIP REEL CL1 +/-30 220
C1028 | 2113743K15 | CER CHIP CAP .100UF C1060 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C1092 | NOT PLACED | GCAM DUMMY PART NUMBER CT125 | 2113740F59 | CAP CHIP REEL CL1 +/-30 220
Gilesy | Allerasile || e el ehE ads C1061 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C1093 | NOT PLACED | GCAM DUMMY PART NUMBER CT126 | 2113740F59 | CAP CHIP REEL CL1 +/-30 220
C1030 | 2113743£07 | CER CHIP CAP .022UF C1062 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C1094 | NOT PLACED | GCAM DUMMY PART NUMBER CT127 | 2360567403 | CAP TANTALUM
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Circuit Motorola Description Circuit Motorola Description Circuit Motorola Description Circuit Motorola Description
Ref. Part No. P Ref. Part No. P Ref. Part No. P Ref. Part No. P

C1128 | 2113740F59 CAP CHIP REEL CL1 +/-30 220 C2028 | 2113741F33 CAP CHIP CL2 X7R REEL 2200 C2060 | 2113740F31 CAP CHIP REEL CL1 +/-30 15 C306 2113743E20 CAP CHIP. 10 UF 10%

C1129 | 2113740F59 CAP CHIP REEL CL1 +/-30 220 C2029 | 2113741F25 CAP CHIP CL2 X7R REEL 1000 C2061 | 2113740F29 CAP CHIP REEL CL1 +/-30 12 C307 2113743E20 CAP CHIP. 10 UF 10%

C1130 | 2113740F59 CAP CHIP REEL CL1 +/-30 220 C2030 | 2113741F39 CAP CHIP CL2 XTR REEL 3900 C2062 | 2113740F29 CAP CHIP REEL CL1 +/-30 12 C308 2113743E20 CAP CHIP. 10 UF 10%

C1131 NOT PLACED | GCAM DUMMY PART NUMBER C2031 | NOT PLACED | GCAM DUMMY PART NUMBER C2063 | 2113740L22 CAP 15.0 PF 50V 2.0 % C309 2113743E20 CAP CHIP. 10 UF 10%

C2000 | 2113743F18 CAP CHIP 2.2 UF 16V +80-20% C2032 | 2113741F25 CAP CHIP CL2 X7R REEL 1000 C2064 | 2113740F32 CAP CHIP REEL CL1 +/-30 16 C310 2113743E20 CAP CHIP. 10 UF 10%

C2001 | 2311049J11 CAPACITOR TANT 10% 4.7UF C2033 | 2113741F25 CAP CHIP CL2 X7R REEL 1000 C2065 | 2113740F27 CAP CHIP REEL CL1 +/-30 10 C311 2113743E20 CAP CHIP. 10 UF 10%

C2002 | 2311049A56 CAP TAN CHIP A/P 4.7 20 10 C2034 | 2113741F25 CAP CHIP CL2 X7R REEL 1000 C2066 | 2113740L16 CAP CER CHIP 8.2 PF+-0.1PF C312 2113743E20 CAP CHIP. 10 UF 10%

C2003 | 2113743K15 CER CHIP CAP .100UF C2035 | 2113741F25 CAP CHIP CL2 X7R REEL 1000 C2067 | 2113740F32 CAP CHIP REEL CL1+/-30 16 C313 2113743E20 CAP CHIP. 10 UF 10%

C2004 | 2113743F18 CAP CHIP 2.2 UF 16V +80-20% C2036 | 2113741F25 CAP CHIP CL2 X7R REEL 1000 C2068 | 2113740F32 CAP CHIP REEL CL1 +/-30 16 C314 2113743E20 CAP CHIP. 10 UF 10%

C2005 | 2113743F18 CAP CHIP 2.2 UF 16V +80-20% C2037 | 2113741F25 CAP CHIP CL2 X7R REEL 1000 C2069 | 2113740L12 CAP CER CHIP 5.6PF +-0.1PF C315 2113743E20 CAP CHIP. 10 UF 10%

C2006 | 2113743F18 CAP CHIP 2.2 UF 16V +80-20% C2038 | 2113741F25 CAP CHIP CL2 X7R REEL 1000 C2070 | 2113740F41 CAP CHIP REEL CL1 +/-30 39 C316 2113743E20 CAP CHIP. 10 UF 10%

C2007 | 2113743E20 CAP CHIP. 10 UF 10% C2039 | 2113741F25 CAP CHIP CL2 X7R REEL 1000 C2071 | 2113740F41 CAP CHIP REEL CL1 +/-30 39 C317 2113743E20 CAP CHIP. 10 UF 10%

C2008 | 2113743E20 CAP CHIP. 10 UF 10% C2040 | 2113741F25 CAP CHIP CL2 X7R REEL 1000 C2072 | 2113740L04 CAP CER CHIP 2.7 PF +-0.1PF C318 2113743E20 CAP CHIP. 10 UF 10%

C2009 | 2113743E20 CAP CHIP. 10 UF 10% C2041 | 2113741F25 CAP CHIP CL2 X7R REEL 1000 C2073 | 2113740F03 CAP CHIP REEL CL1 +/-30 1.0 C319 2113743E20 CAP CHIP. 10 UF 10%

C2010 | 2113743E20 CAP CHIP. 10 UF 10% C2042 | 2113741F25 CAP CHIP CL2 X7R REEL 1000 C2074 | 2109720D14 | CAP CER CHIP LOW DIST C320 2113743E20 CAP CHIP. 10 UF 10%

0.1UF

C2011 | 2113743E20 CAP CHIP. 10 UF 10% C2043 | 2113740L14 CAP CER CHIP 6.8PF +-0.1PF C321 2113741F49 CAP CHIP CL2 X7R REEL 10000
C2075 | 2109720D14 | CAP CER CHIP LOW DIST

C2012 | NOT PLACED | GCAM DUMMY PART NUMBER C2044 | 2113740L06 CAP CER CHIP 3.3 PF+/-0.1PF 0.1UF C322 2113741F41 CAP CHIP CL2 X7R REEL 4700

C2013 | 2113743E20 CAP CHIP. 10 UF 10% C2045 | 2113740F67 CAP CHIP CL1 +/-30 470 5% C2076 | NOT PLACED | GCAM DUMMY PART NUMBER C323 2113741F25 CAP CHIP CL2 X7R REEL 1000

C2014 | 2113743E20 CAP CHIP. 10 UF 10% C2046 | 2113740F67 CAP CHIP CL1 +/-30 470 5% C2077 | 2109720D14 | CAP CER CHIP LOW DIST C324 2113741F25 CAP CHIP CL2 X7R REEL 1000

C2015 | 2113743E20 CAP CHIP. 10 UF 10% C2047 | 2113740F67 CAP CHIP CL1 +/-30 470 5% 0.1UF C325 2113741F25 CAP CHIP CL2 X7R REEL 1000

C2016 | 2113743E20 | CAP CHIP. 10 UF 10% C2048 | 2113740F67 | CAP CHIP CL1 +/-30 470 5% C2078 | 2109720D14 gﬁ\EFCER CHIP LOW DIST C326 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000

O,

C2017 | 2113743E20 CAP CHIP. 10 UF 10% C2049 | NOT PLACED | GCAM DUMMY PART NUMBER Rl [ — el I C327 2113741F25 CAP CHIP CL2 X7R REEL 1000

C2018 | 2113743E20 CAP CHIP. 10 UF 10% C2050 | 2113740F67 CAP CHIP CL1 +/-30 470 5% 0.1UF C328 2113740F67 CAP CHIP CL1 +/-30 470 5%

C2019 | 2113743E20 CAP CHIP. 10 UF 10% C2051 | 2113740F59 CAP CHIP REEL CL1 +/-30 220 C2080 | 2109720D14 CAP CER CHIP LOW DIST C329 2113740F67 CAP CHIP CL1 +/-30 470 5%

0.1UF

C2020 | 2113743E20 CAP CHIP. 10 UF 10% C2052 | 2113740F67 CAP CHIP CL1 +/-30 470 5% C330 2113740F67 CAP CHIP CL1 +/-30 470 5%
C2081 | 2113740F67 CAP CHIP CL1 +/-30 470 5%

C2021 | 2113741F49 CAP CHIP CL2 X7R REEL 10000 C2053 | NOT PLACED | GCAM DUMMY PART NUMBER C331 2113740F67 CAP CHIP CL1 +/-30 470 5%
C300 2113740F43 CAP CHIP REEL CL1 +/-30 47

C2022 | 2113741F49 CAP CHIP CL2 X7R REEL 10000 C2054 | 2113740L37 CAP 62.0 PF 50V 2.0% C332 2113741F13 CAP CHIP CL2 X7R REEL 330
C301 2311049A57 CAP TANT CHIP A/P 10UF 10%

C2023 | 2113741F49 CAP CHIP CL2 X7R REEL 10000 C2055 | 2113740F35 CAP CHIP REEL CL1 +/-30 22 16V C333 2113740F53 CAP 120 PF 50V 2.0 %

C2024 | 2113741F49 CAP CHIP CL2 X7R REEL 10000 C2056 | 2113740F33 CAP CHIP REEL CL1 +/-30 18 C302 2113740F54 CAP CHIP REEL CL1+/-30 130 C334 2113740F52 CAP 110 PF 50V 2.0 %

C2025 | 2113741F49 CAP CHIP CL2 X7R REEL 10000 C2057 | 2113740F33 CAP CHIP REEL CL1 +/-30 18 C303 2113743K15 CER CHIP CAP .100UF C335 2113740L17 CAP CER CHIP 9.1 PF+-0.1PF

C2026 | 2113741F49 CAP CHIP CL2 X7R REEL 10000 C2058 | 2113740F33 CAP CHIP REEL CL1 +/-30 18 C304 2113743E20 CAP CHIP. 10 UF 10% C336 2113740L14 CAP CER CHIP 6.8PF +-0.1PF

C2027 | 2113741F49 CAP CHIP CL2 X7R REEL 10000 C2059 | 2113740F33 CAP CHIP REEL CL1 +/-30 18 C305 2113743E20 CAP CHIP. 10 UF 10% C337 2113740F55 CAP CHIP REEL CL1 +/-30 150
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Circuit Motorola Description Circuit Motorola Description Circuit Motorola Description Circuit Motorola Description
Ref. Part No. P Ref. Part No. P Ref. Part No. P Ref. Part No. P
C338 | 2113740F57 | CAP CHIP REEL CL1 +/-30 180 C403 | 2113743K15 | CER CHIP CAP .100UF C5011 | 2311049A57 | CAP TANT CHIP A/P 10UF 10% C5042 | 2113743F16 | CAP CHIP 1.0UF 16V+80-20%
16V
C339 | 2113740F50 | CAP CHIP REEL CL1 +/-30 91 C404 | 2113743K15 | CER CHIP CAP .100UF C5043 | 2113743F16 | CAP CHIP 1.0UF 16V+80-20%
C5012 | 2311049A56 | CAP TAN CHIP A/P 4.7 20 10
C340 | 2113740F50 | CAP CHIP REEL CL1 +/-30 91 C405 | 2113743K15 | CER CHIP CAP .100UF C5044 | 2113928C04 | CAP CER CHIP 4.7UF
C5013 | 2113928P04 | CAP CER CHIP 1.0UF 20% 6.3V 6.3V10%0805
C341 2113740F51 CAP CHIP REEL CL1 +/-30 100 C406 | 2113743K15 | CER CHIP CAP .100UF
C5014 | NOT PLACED | GCAM DUMMY PART NUMBER C5045 | 2113743F16 | CAP CHIP 1.0UF 16V+80-20%
C342 | 2113740F49 | CAP CHIP REEL CL1 +/-30 82 C407 | 2113743K15 | CER CHIP CAP .100UF
C5015 | 2113743K15 | CER CHIP CAP .100UF C5046 | 2113743E20 | CAP CHIP. 10 UF 10%
C343 | 2113740F53 | CAP CHIP REEL CL1 +/-30 120 C408 | 2113743K15 | CER CHIP CAP .100UF
C5016 | 2113743K15 | CER CHIP CAP .100UF C5047 | 2113743E20 | CAP CHIP. 10 UF 10%
C344 NOT PLACED | GCAM DUMMY PART NUMBER C410 | 2113743K15 | CER CHIP CAP .100UF
C5017 | 2113743K15 | CER CHIP CAP .100UF C5048 | 2113743E20 | CAP CHIP. 10 UF 10%
C345 NOT PLACED | GCAM DUMMY PART NUMBER C411 2113741F25 | CAP CHIP CL2 X7R REEL 1000
C5018 | 2113743K15 | CER CHIP CAP .100UF C5049 | 2113743E20 | CAP CHIP. 10 UF 10%
C346 | 2113740F46 | CAP CHIP REEL CL1+/-30 62 C412 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000
C5019 | 2113743K15 | CER CHIP CAP .100UF C5050 | 2113743E20 | CAP CHIP. 10 UF 10%
C347 | 2113740F45 | CAP CHIP REEL CL1 +/-30 56 C413 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000
C5020 | 2113743K15 | CER CHIP CAP .100UF C5051 | 2113743E20 | CAP CHIP. 10 UF 10%
C348 | 2113740F41 CAP CHIP REEL CL1 +/-30 39 C414 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 (CM160/CM360 only)
C5021 | 2113741M69 | CAP CHIP CLS2 100000 PF 20V
C349 NOT PLACED | GCAM DUMMY PART NUMBER C415 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 10 C5052 | 2113743E20 | CAP CHIP. 10 UF 10%
C351 | 2113740F43 | CAP CHIP REEL GL1 +/-30 47 C417 | 2113741F25 | CAP CHIP CL2 X7RREEL 1000 | | cs023 | 2113743K15 | CER GHIP CAP 100UF (CMT60/CM360 only)
C352 | 2113740F39 | CAP CHIP REEL CL1 +/-30 33 C418 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 05024 | 211374315 | GER GHIP GAP 100UF C5054 | 2113743820 ?CAMP 1%3&;%8';1%
C353 | 2113740F38 | CAP CHIP REEL CL1 +/-30 30 C421 2113743E07 | CER CHIP CAP .022UF C5025 | 2113743K15 | CER CHIP CAP 100UF R T e I,
C354 2113740F43 | CAP CHIP REEL CL1 +/-30 47 C422 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C5026 | 2113743K15 | CER CHIP CAP .100UF 6.3V10%0805
C355 2113740F42 | CAP CHIP REEL CL1 +/-30 43 C423 2113743K15 | CER CHIP CAP .100UF C5027 | 2113743K15 | CER CHIP CAP .100UF C5056 | 2113928C04 | CAP CER CHIP 4.7UF
' 6.3V10%0805
C356 NOT PLACED | GCAM DUMMY PART NUMBER C490 NOT PLACED | GCAM DUMMY PART NUMBER
C5028 | 2113743K15 | CER CHIP CAP .100UF Gy | ofcemsrs | GiPEERE AR
C357 2113740F35 CAP CHIP REEL CL1 +/-30 22 C5000 2113741F25 CAP CHIP CL2 X7R REEL 1000 C5029 2113743K15 CER CHIP CAP .100UF 6.3V10%0805
C359 NOT PLACED | GCAM DUMMY PART NUMBER C5001 2389289U01 10UF 50V 20% ALUMINUM SMD C5030 2113743K15 CER CHIP CAP .100UF C5058 NOT PLACED | GCAM DUMMY PART NUMBER
C360 NOT PLACED | GCAM DUMMY PART NUMBER C5002 | 2311049A99 | CAP TANT CHIP 47 UF 10V 20% C5031 | 2113743K15 | CER CHIP CAP .100UF C5059 | 2113743E07 | CER CHIP CAP .022UF
C361 2113740F33 | CAP CHIP REEL CL1 +/-30 18 C5003 | 2311049A99 | CAP TANT CHIP 47 UF 10V 20% C5032 | 2113743K15 | CER CHIP CAP .100UF C5060 | 2113741M69 | CAP CHIP CLS2 100000 PF 20V
10
C362 | 2113740F33 | CAP CHIP REEL CL1 +/-30 18 C5005 | 2360567A03 | CAP TANTALUM C5033 | 2113743K15 | CER CHIP CAP 100UF
C5061 | 2113741M69 | CAP CHIP CLS2 100000 PF 20V
C363 NOT PLACED | GCAM DUMMY PART NUMBER C5006 | 2311049A57 | CAP TANT CHIP A/P 10UF 10% C5034 | 2113743K15 | CER CHIP CAP .100UF 10
16V
C364 | 2113740F25 | CAP CHIP REEL CL1+/-30 8.2 C5035 | 2113743K15 | CER CHIP CAP .100UF C5062 | 2113741M69 | CAP CHIP CLS2 100000 PF 20V
C5007 | 2311049A99 | CAP TANT CHIP 47 UF 10V 20% 10
C5008 | 2311049A57 | CAP TANT CHIP A/P 10UF 10%
C5063 | 2113741M69 | CAP CHIP CLS2 100000 PF 20V
C366 | NOTPLACED | GCAM DUMMY PART NUMBER 16V C5037 | 2113743K15 | CER CHIP CAP .100UF 10
C367 NOT PLACED | GCAM DUMMY PART NUMBER 0
C5009 | 2311049A57 ?Q\f TANT CHIP A/P 10UF 10% C5038 | 2113743K15 | CER CHIP CAP .100UF C5064 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000
C400 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000
e C5065 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000
Ca01 2113743K15 | CER CHIP CAP 100UF C5010 | 2311049A57 | CAP TANT CHIP A/P 10UF 10%
16V C5040 | NOT PLACED | GCAM DUMMY PART NUMBER C5066 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000
C402 | 2113743K15 | CER CHIP CAP .100UF 0
C5041 | 2113743F18 | CAP CHIP 2.2 UF 16V +80-20% C5067 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000
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Circuit Motorola Description Circuit Motorola Description Circuit Motorola Description Circuit Motorola Description
Ref. Part No. Ref. Part No. Ref. Part No. Ref. Part No.

C5068 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C5101 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C617 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 D108 | 4805218N57 | DIODE DUAL
C5069 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 (CM160/CM360 only) C618 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 D200 | 4802233J09 | DIODE TRIPLE SOT25-RH
C5070 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C5102 | 2113743820 ?CA,V,P&';'/EME%S ';,JS;/" C619 | NOT PLACED | GCAM DUMMY PART NUMBER D201 | 4802233J09 | DIODE TRIPLE SOT25-RH
C5071 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 05103 | 211374315 | GER GHIP GAP 100UF C620 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 D202 | 4862824C03 | DIODE VARACTOR
C5072 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 (CM160/CM360 only) C621 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 D203 | 4805649Q13 | DIODE VCTR ISV 228
C5073 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 Oeles | NOITFLAEED) | Eleialn) DULLAN [FAlr NS B C622 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 D204 | 4805649Q13 | DIODE VCTR ISV 228
C5074 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C5110 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C623 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 D205 | 4862824C01 | DIODE VARACTOR
C5075 | NOT PLACED | GCAM DUMMY PART NUMBER celn eligmaleEs ) EAPEAlE Cle X IEE S Ty C624 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 D301 | 4802245J97 | Band Switchind Diode, Rohm
C5076 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C5113 | NOTPLACED | GCAM DUMMY PART NUMBER C625 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 DAN
C5077 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C5114 | 2113743F16 | CAP CHIP 1.0UF 16V+80-20% C626 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 DS02 | 4802245497 Band Switchind Diode, Rohm
C5078 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C5115 | NOTPLACED | GCAMDUMMY PARTNUMBER | [ 5gp7 | 2113741F25 | CAP GHIP GL2 X7R REEL 1000 D303 | 4802245097 | Band Switchind Diode, Rohm
C5079 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 Ol | NOITFLAEED) | Sl DN [FAlr Wb B C628 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 DAN
C5080 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C5117 | NOT PLACED | GCAM DUMMY PART NUMBER C629 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 Dighs | ety g%‘\? e BIEs, [

C5118 | 2113743E20 | CAP CHIP. 10 UF 10%
caoms | amararras | o coiecLaoR aceL oo | | OS1 | Z1STAGHIS | OAP OHI 100 UF 16V 302% | | gar | arrararras | car oo oLz om nee o | ||| SO Mo
C5083 | 2113740F51 | CAP CHIP REEL GL1 +/-30 100 C5120 | NOTPLACED | GCAMDUMMY PARTNUMBER | | 0g35 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 S sl

D401 | 4813833C02 | DIODE DUAL 70V ‘5B’ COMM

C5084 | 2113740F51 | CAP CHIP REEL CL1 +/-30 100 C5121 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C633 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 CATH
C5085 | 2113741A53 | CAP CHIP CL2 X7R REEL 22000 | | ©602 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C662 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 D402 | 4809948D42 | DIODE SCHOTTKY RB751V-40
C5086 | 2113741A53 | CAP CHIP CL2 X7R REEL 22000 | | ©603 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 C678 | 2113741M69 | CAP CHIP CLS2 100000 PF 20V D500 | 4813833C02 | DIODE DUAL 70V ‘58’ COMM
C5087 | 2113740F53 | CAP CHIP REEL CL1 +/-30 120 OBy eligmlrEs ) CAPEAlE Cle A IEE S 10 10 CATH
C5088 | 2113740F49 | CAP CHIP REEL CL1 +/-30 82 C605 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 CR300 | 4880154K03 [S)S,ILM SMCBHDT3 53 RH DIODE DSOT | NOTPLACED | GCAM DUMMY PART NUMBER
C5089 | 2113740F49 | CAP CHIP REEL CL1 +/-30 82 Gty | Allerailrzs | RIP eIl Els Sl IREEL el CR301 | 4880154K03 | SOT MMBD353 RH DIODE pe02 | dvTssEohas \?/L%%E’ PISCRETE SPECIALS
5090 | 2113720745 | CAP CHIP REEL OL1 /.80 62 C607 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 DUAL SCHT o1 4813693002 | DIODE DUAL 70v 55 Comm
o001 | 2113740540 | GAP CHIP REEL CL1 4780 82 C608 | NOT PLACED | GCAM DUMMY PART NUMBER D100 | NOT PLACED | GCAM DUMMY PART NUMBER CATH
C5092 | 2113740F59 | CAP CHIP REEL CL1 +/-30 220 C609 | NOT PLACED | GCAM DUMMY PART NUMBER D101 | 4813833C02 gﬂﬂE DUAL 70V ‘5B’ COMM D513 | 4813833C02 glAOTaE DUAL 70V *58" COMM
C5004 | 2113740F59 | CAP CHIP REEL CL1+-30220 | | @810 | 2TIS74IF25 | CAPCHIP CL2X7RREEL 1090 | - —— e R
C5095 | 2113740F59 | CAP CHIP REELCL1+-30220 | | ©611 | 2118741F25 | CAP CHIP CL2 X7R REEL 1000 CATH FL301 | 9180468V06 | SMD455KHZ 4 ELEMENT GER
5006 | 2113740F50 | GAP CHIP REEL GLT 2130 220 C612 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 D103 | 4802482402 | PIN DIODE SMD FLTR
o007 | 2113740F50 | GAP CHIP REEL GL1 +/30 220 C613 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 D104 | 2802482002 | PIN DIODE SMD FL302 | 9180468V04 EIIE{II_DR455KHZ 4 ELEMENT CER
C5098 | 2113740F59 | CAP CHIP REEL CL1 +/-30 220 C614 | 2118741F25 | CAPCHIP CL2X7RREEL 1000 | | D105 | 4805218N57 | DIODE DUAL

cors | ansraras | GAP OHIP OLa X7m FEEL 1000 FL303 | 9180469V03 | SMD455KHZ 6 ELEMENT CER
C5099 | 2113740F59 CAP CHIP REEL CL1 +/-30 220 D106 4805218N57 DIODE DUAL FLTR
C5100 | 2113740F59 | CAP CHIP REEL CL1 +/-30 220 C616 | 2113741F25 | CAP CHIP CL2 X7R REEL 1000 D107 | 4805218N57 | DIODE DUAL
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Circuit Motorola Description Circuit Motorola Description Circuit Motorola Description Circuit Motorola Description
Ref. Part No. P Ref. Part No. P Ref. Part No. P Ref. Part No. P
FL304 | 9180469V06 | SMD455KHZ 6 ELEMENT CER L126 2462587X69 | IND CHIP LO-PRO 1200 NH 5% L313 2460591G24 | COIL AIR WOUND INDUC 33.47 Q303 | 4802245J95 BJT, NPN TRANSISTOR
FLTR
L200 2462587Q42 | IND CHIP 390NH 10% L314 2460591G24 | COIL AIR WOUND INDUC 33.47 Q304 | 4809939C04 | TSTR DUAL PNP/NPN UMC3
J11 2889309U01 | MINI-UHF PCB R.A
L201 2462587V44 | IND CHIP 680 NH 10% L315 NOT PLACED | GCAM DUMMY PART NUMBER Q305 | 4802197J95 RF TRANSISTOR PBR941
J2 0989241U02 | FLEX 20PIN 1MM TOP NON ZIF
L202 2462587V44 | IND CHIP 680 NH 10% L500 2484657R01 | INDUCTOR BEAD CHIP Q306 | 4813824A17 | XSTR PNP40V .2A GENPB=100-
J3 0986615201 CONN,ZIF,F,28CONT,,TIN,,,CBL 300
(CM160/CM360 only) L203 2462587V44 | IND CHIP 680 NH 10% L501 2484657R01 | INDUCTOR BEAD CHIP
Q400 | 4809940E02 | TSTR DIG NPN DTC114YE
L100 5484657R01 | INDUCTOR BEAD CHIP L204 2462587V44 | IND CHIP 680 NH 10% L502 2484657R01 | INDUCTOR BEAD CHIP
Q401 4880141L03 | QSTR PNP SOT23 LO PROFILE
L101 5462587T30 | IND CHIP 1000NH 5% LOW PRO L205 2462587Q47 | IND CHIP 1000 NH 10% M100 | 2686201B01 HEAT SPREADER WM TAPE
L102 2462587T30 | IND CHIP 1000NH 5% LOW PRO L206 2413923C05 | IND CHIP 33 NH 2% M105 | 7588823L03 | PAD GROUND LCD Q403 | 4809940E02 | TSTR DIG NPN DTC114YE
L103 | 2462587T30 | IND CHIP 1000NH 5% LOW PRO | | L1207 | 2413923C07 | IND CHIP 47 NH 2% M106 | 7588823L03 | PAD GROUND LCD Q404 | 4809940E02 | TSTR DIG NPN DTC114YE
L104 2462587713 | IND CHIP 68NH 5% LOW PRO L208 2413926N24 | IND CER CHIP 100.0 NH 5% M107 | 7588823L03 | PAD GROUND LCD Q405 | 4809940E02 | TSTR DIG NPN DTC114YE
L105 2462587713 | IND CHIP 68NH 5% LOW PRO L209 2413926N24 | IND CER CHIP 100.0 NH 5% M108 | 7588823L04 | PAD GROUND LCD Q407 | 4809940E02 | TSTR DIG NPN DTC114YE
L106 2460591A11 COIL AIR WOUND INDUC 7.66 L210 2413926N24 | IND CER CHIP 100.0 NH 5% M109 | 7588823L04 | PAD GROUND LCD Q408 | 4880048M01 | TSTR NPN DIG 47K/47K
L107 2460591A01 | COIL AIR WOUND INDUC 4.22 L2111 2413926N24 | IND CER CHIP 100.0 NH 5% M110 7588823L04 | PAD GROUND LCD Q409 | 4880048M01 | TSTR NPN DIG 47K/47K
L110 2462587N42 CHIP IND 12 NH 5% L214 2413926H20 IND CHIP 47.0 NH 5% M113 3985994A01 CONTACT, PCB SPEAKER Q412 4880048M01 TSTR NPN DIG 47K/47K
L111 2485873L05 ENCAPSULATED AIR WOUND L215 2413926H20 | IND CHIP 47.0 NH 5% M114 3985994A01 CONTACT, PCB SPEAKER Q413 4809940E02 | TSTR DIG NPN DTC114YE
48NH L216 2413926H20 IND CHIP 47.0 NH 5% M9 0289511U01 NUTS Q414 4809940E02 TSTR DIG NPN DTC114YE
H112 | 2485873105 ) BIGAPSULATED AIR WOUND 1217 | 2462587Q42 | IND CHIP 390NH 10% P1 2804503J01 | CONNECTOR,AGCY 16 PIN Q415 | NOT PLACED | GCAM DUMMY PART NUMBER
113 2485873L05 | ENGAPSULATED AIR WOUND L300 2460591G24 | COIL AIR WOUND INDUC 33.47 P2 NOT PLACED | GCAM DUMMY PART NUMBER Q416 | 4809940E02 | TSTR DIG NPN DTC114YE
48NH L301 2462587X69 IND CHIP LO-PRO 1200 NH 5% PCB 8486672701 MARLIN VHF Q417 4813824A10 TSTR NPN 40V .2A GEN PURP
L114 2485873L05 | ENCAPSULATED AIR WOUND L302 2462587X69 | IND CHIP LO-PRO 1200 NH 5% Q100 | 4886163B01 | LDMOS SMT 35W 520MH 12V Q500 | 4813824A10 | TSTR NPN 40V .2A GEN PURP
48NH :
L303 2462587N69 | CHIP IND 1200 NH 5% Q101 4813824A10 | TSTR NPN 40V .2A GEN PURP
L115 2485873L01 ENCAPSULATED AIR WOUND Q501 4809940E02 | TSTR DIG NPN DTC114YE
colL L304 2483411774 INDUCTOR CHIP SHIELDED Q102 4813824A10 | TSTR NPN 40V .2A GEN PURP Q502 4809940E02 | TSTR DIG NPN DTC114YE
L116 2485873L01 ENCAPSULATED AIR WOUND L305 2413926K31 IND CER CHIP 470.0 NH 5% Q103 4813824A06 XSTR NPN 30V DARLINGTON Q503 4813824A10 TSTR NPN 40V .2A GEN PURP
ColIL
L306 2462587N55 | CHIPIND 150 NH 5% Q105 4813828A11 TSTR 520 MHZ 3W, 12.5V RF Q504 | 4880048M01 | TSTR NPN DIG 47K/47K
L117 2484657R01 | INDUCTOR BEAD CHIP LDMO
L307 2460591G24 COIL AIR WOUND INDUC 33.47 Q505 4813824A10 TSTR NPN 40V .2A GEN PURP
L118 2484657R01 INDUCTOR BEAD CHIP Q106 4805128M27 SOT TRANS
L308 2460591G24 COIL AIR WOUND INDUC 33.47 Q506 4813824A10 TSTR NPN 40V .2A GEN PURP
L119 2484657R01 | INDUCTOR BEAD CHIP Q200 4802245J95 BJT, NPN TRANSISTOR
L309 2460591G24 COIL AIR WOUND INDUC 33.47 R101 NOT PLACED | GCAM DUMMY PART NUMBER
L120 2484657R01 | INDUCTOR BEAD CHIP Q300 4809940E02 | TSTR DIG NPN DTC114YE
L310 2460591G24 | COIL AIR WOUND INDUC 33.47 R102 0683962751 RES CHIP 120 5-1
L121 2484657R01 | INDUCTOR BEAD CHIP Q301 4813824A17 | XSTR PNP40V .2A GENPB=100-
L122 2460591C23 | COIL AIR WOUND INDUC 13.85
L312 2460591G24 | COIL AIR WOUND INDUC 33.47 Q302 4813824A10 | TSTR NPN 40V .2A GEN PURP R104 0683962T51 RES CHIP 120 5-1
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Circuit Motorola Description Circuit Motorola Description Circuit Motorola Description Circuit Motorola Description
Ref. Part No. P Ref. Part No. P Ref. Part No. P Ref. Part No. P
R105 0680194M18 | RES 51 OHMS 5% 1W R139 0662057A87 | CHIP RES 39K OHMS 5% R173 0662057A36 | CHIP RES 300 OHMS 5% R219 NOT PLACED | GCAM DUMMY PART NUMBER
R106 0680194M18 | RES 51 OHMS 5% 1W R140 0662057A81 | CHIP RES 22K OHMS 5% R174 0662057A36 | CHIP RES 300 OHMS 5% R220 0662057A42 | CHIP RES 510 OHMS 5%
R107 0680194M18 | RES 51 OHMS 5% 1W R141 0662057A81 | CHIP RES 22K OHMS 5% R175 0662057A33 | CHIP RES 220 OHMS 5% R221 0662057A33 | CHIP RES 220 OHMS 5%
R108 0680194M18 | RES 51 OHMS 5% 1W R142 0662057A81 | CHIP RES 22K OHMS 5% R176 0662057A25 | CHIP RES 100 OHMS 5% R222 0662057A33 | CHIP RES 220 OHMS 5%
R109 0662057A05 | CHIP RES 15 OHMS 5% R143 0662057A81 | CHIP RES 22K OHMS 5% R177 NOT PLACED | GCAM DUMMY PART NUMBER R223 0662057A33 | CHIP RES 220 OHMS 5%
R110 NOT PLACED | GCAM DUMMY PART NUMBER R144 0662057A81 | CHIP RES 22K OHMS 5% R178 0662057A14 | RES CHIP 36 OHM 5 1/8W R224 0662057A53 | CHIP RES 1500 OHMS 5%
R111 NOT PLACED | GCAM DUMMY PART NUMBER R145 0662057A81 | CHIP RES 22K OHMS 5% R179 0662057A14 | RES CHIP 36 OHM 5 1/8W R225 0662057A29 | CHIP RES 150 OHMS 5%
R112 0662057P95 | RES CHIP 100.0K 1% 30X60 R146 0662057A81 | CHIP RES 22K OHMS 5% R180 0660082A89 | RES CHIP 47K OHMS 1% 1/16W R226 0662057A29 | CHIP RES 150 OHMS 5%
R113 0662057P10 | RES CHIP 10.0K 1% 30X60 R147 0662057A81 | CHIP RES 22K OHMS 5% R181 0660082A89 | RES CHIP 47K OHMS 1% 1/16W R227 0662057A25 | CHIP RES 100 OHMS 5%
R114 0662057P10 | RES CHIP 10.0K 1% 30X60 R148 0662057A81 | CHIP RES 22K OHMS 5% R182 0662057A73 | CHIP RES 10K OHMS 5% R228 0662057A25 | CHIP RES 100 OHMS 5%
R115 0662057P10 | RES CHIP 10.0K 1% 30X60 R149 0662057A81 | CHIP RES 22K OHMS 5% R185 0662057A73 | CHIP RES 10K OHMS 5% R229 0662057A25 | CHIP RES 100 OHMS 5%
R116 0662057P10 | RES CHIP 10.0K 1% 30X60 R150 0662057A73 | CHIP RES 10K OHMS 5% R186 0662057C20 | CHIP RES 5.1 OHMS 5% R230 0662057A25 | CHIP RES 100 OHMS 5%
R117 0662057P02 | RES. CHIP 15K 1% 30X60 R151 0662057A67 | CHIP RES 5600 OHMS 5% R200 0662057A99 | CHIP RES 120K OHMS 5% R231 0662057A18 | CHIP RES 51 OHMS 5%
R118 0662057C51 | CHIP RES 100 OHMS 5% R153 0662057A73 | CHIP RES 10K OHMS 5% R201 0662057B47 | CHIP RES 0 OHMS +-.050 R232 0662057A17 | RES CHIP 47 OHMS 5%
OHMS
R119 0662057C51 | CHIP RES 100 OHMS 5% R155 0662057A73 | CHIP RES 10K OHMS 5% R233 0662057A17 | RES CHIP 47 OHMS 5%
R202 NOT PLACED | GCAM DUMMY PART NUMBER
R120 0662057C51 | CHIP RES 100 OHMS 5% R156 0662057A73 | CHIP RES 10K OHMS 5% R234 0662057A15 | CHIP RES 39 OHMS 5%
R203 0662057B47 | CHIP RES 0 OHMS +-.050
R121 0662057C51 | CHIP RES 100 OHMS 5% R157 0662057A91 | CHIP RES 56K OHMS 5% OHMS R235 0662057A07 | CHIP RES 18 OHMS 5%
R122 0662057C19 CHIP RES 4.7 OHMS 5% R158 0662057A67 CHIP RES 5600 OHMS 5% R204 NOT PLACED | GCAM DUMMY PART NUMBER R300 0662057A73 CHIP RES 10K OHMS 5%
R123 0662057C13 | CHIP RES 2.7 OHMS 5% R159 NOT PLACED | GCAM DUMMY PART NUMBER R205 NOT PLACED | GCAM DUMMY PART NUMBER R301 0662057A41 CHIP RES 470 OHMS 5%
R124 0662057C13 CHIP RES 2.7 OHMS 5% R160 0662057A61 CHIP RES 3300 OHMS 5% R206 0662057B02 CHIP RES 150K OHMS 5% R302 0662057B47 CHIP RES 0 OHMS +-.050
OHMS
R125 0662057C13 CHIP RES 2.7 OHMS 5% R161 0662057A61 CHIP RES 3300 OHMS 5% R207 0662057B02 CHIP RES 150K OHMS 5%
R303 0662057B47 | CHIP RES 0 OHMS +-.050

R126 0662057C03 | CHIP RES 1.0 OHMS 5% R162 0662057A61 | CHIP RES 3300 OHMS 5% R208 0662057A18 | CHIP RES 51 OHMS 5% OHMS
R127 0662057C03 CHIP RES 1.0 OHMS 5% R163 0662057A61 CHIP RES 3300 OHMS 5% R209 0662057A97 CHIP RES 100K OHMS 5% R304 0662057A85 CHIP RES 33K OHM 5%
R130 | 0662057B47 8:'&’;‘53 0 OHMS +-.050 R164 | 0662057A73 | CHIP RES 10K OHMS 5% R210 | NOT PLACED | GCAM DUMMY PART NUMBER R305 | 0662057A80 | CHIP RES 20K OHMS 5%

R165 | 0662057A58 | CHIP RES 2400 OHMS 5% R211 | 0662057A89 | CHIP RES 47K OHMS 5% R306 | 0662057A80 | CHIP RES 20K OHMS 5%
R131 0662057A97 | CHIP RES 100K OHMS 5% -

R166 0662057A58 | CHIP RES 2400 OHMS 5% R212 0662057A84 | CHIP RES 30K OHMS 5% R307 0662057A80 | CHIP RES 20K OHMS 5%
R132 NOT PLACED | GCAM DUMMY PART NUMBER -

R167 0662057A57 | CHIP RES 2200 OHMS 5% R213 0662057A65 | CHIP RES 4700 OHMS 5% R308 0662057A80 | CHIP RES 20K OHMS 5%
R134 0662057A89 | CHIP RES 47K OHMS 5%

R168 0662057A57 | CHIP RES 2200 OHMS 5% R214 0662057A65 | CHIP RES 4700 OHMS 5% R309 0662057A77 | CHIP RES 15K OHMS 5%
R135 0662057A88 | CHIP RES 43K OHMS 5% -

R169 0662057A57 | CHIP RES 2200 OHMS 5% R215 0662057A65 | CHIP RES 4700 OHMS 5% R310 0662057A77 | CHIP RES 15K OHMS 5%
R136 0662057A87 | CHIP RES 39K OHMS 5% -

R170 0662057A42 | CHIP RES 510 OHMS 5% R216 0662057A63 | CHIP RES 3900 OHMS 5% R311 NOT PLACED | GCAM DUMMY PART NUMBER
R137 0662057A87 | CHIP RES 39K OHMS 5% -

R171 0662057A41 CHIP RES 470 OHMS 5% R217 0662057A52 | CHIP RES 13000HMS 5%05 R312 0662057A76 | CHIP RES 13K OHMS 5%
R138 0662057A87 | CHIP RES 39K OHMS 5% -

R172 0662057A41 | CHIP RES 470 OHMS 5% R218 0662057A49 | CHIP RES 1000 OHMS 5% R313 0662057A75 | CHIP RES 12K OHMS 5%
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Circuit Motorola Description Circuit Motorola Description Circuit Motorola Description Circuit Motorola Description
Ref. Part No. Ref. Part No. Ref. Part No. Ref. Part No.

R314 0662057A75 | CHIP RES 12K OHMS 5% R346 0662057A73 | CHIP RES 10K OHMS 5% R440 0662057A73 | CHIP RES 10K OHMS 5% R5008 | 0662057B47 | CHIP RES 0 OHMS +-.050
R315 0662057A75 | CHIP RES 12K OHMS 5% R401 0662057C85 | CHIP RES 2700 OHMS 5% R441 0662057A73 | CHIP RES 10K OHMS 5% OnMS
R316 0662057A75 | CHIP RES 12K OHMS 5% R402 0662057B47 | CHIP RES 0 OHMS +-.050 R442 0662057A73 | CHIP RES 10K OHMS 5% R5009 | 0662057847 8ﬂ",\ZSRES 0 OFIMS +-.050
R317 0662057A75 | CHIP RES 12K OHMS 5% OfimS R443 0662057A61 | CHIP RES 3300 OHMS 5% R5010 | 0662057B47 | CHIP RES 0 OHMS +-.050
R318 0662057A75 | CHIP RES 12K OHMS 5% A403 0662057847 8':|I,C|’SRES 0 OFIMS +-.050 R444 0662057A73 | CHIP RES 10K OHMS 5% Ol
R319 | 0662057A75 | CHIP RES 12K OHMS 5% e g STy R445 | 0662057A73 | CHIP RES 10K OHMS 5% RS01T | NOTPLACED | GCAM DUMMY PART NUMBER
R320 | 0662057A73 | CHIP RES 10K OHMS 5% OIS R450 | 0662057A73 | CHIP RES 10K OHMS 5% ABOIE || MO FLALIED | CICR BILLARITY AR BB
R321 | 0662057A71 | CHIP RES 8200 OHMS 5% R405 | 0662057847 8'|:'|'|C|’SRES 0 OHMS +-.050 R451 | 0662057A73 | CHIP RES 10K OHMS 5% R5014 | 0662057847 8||:||”|\ZSRES 0 OHMS +-.050
R322 0662057465 | CHIP RES 4700 OHMS 5% R406 0662057B47 | CHIP RES 0 OHMS +-.050 R453 0662057A61 | CHIP RES 3300 OHMS 5% R5016 | NOT PLACED | GCAM DUMMY PART NUMBER
R323 0662057A65 | CHIP RES 4700 OHMS 5% OHMS R454 0662057A61 | CHIP RES 3300 OHMS 5% R5019 | 0662057805 | GHIP RES 200K OHMS 5%
R324 0662057A61 CHIP RES 3300 OHMS 5% R407 0662057847 8':|||\;’SRES 0 OHMS +-.050 R455 0662057A61 | CHIP RES 3300 OHMS 5% s | R | G- RES (mHk S 5
R325 0662057A61 | CHIP RES 3300 OHMS 5% oy 562057547 | CriP BES 0 OMVS <050 R456 0662057A61 | CHIP RES 3300 OHMS 5% R5021 | 0662057497 | GHIP RES 100K OHMS 5%
R326 0662057A58 | CHIP RES 2400 OHMS 5% OHMS R457 0662057A61 | CHIP RES 3300 OHMS 5% e o e ———
R327 0662057A58 | CHIP RES 2400 OHMS 5% R415 NOT PLACED | GCAM DUMMY PART NUMBER R458 0662057A61 | CHIP RES 3300 OHMS 5% R5023 | 0662057497 | GHIP RES 100K OHMS 5%
R328 0662057A55 CHIP RES 1800 OHM 5% R421 0662057A33 CHIP RES 220 OHMS 5% R459 NOT PLACED | GCAM DUMMY PART NUMBER R5024 0662057A97 CHIP RES 100K OHMS 5%
R329 | 0662057A51 | CHIP RES 1200 OHMS 5% R422 | 0662057A73 | CHIP RES 10K OHMS 5% R460 | 0662057A53 | CHIP RES 1500 OHMS 5% (CM160/CM360 only)
R330 0662057A49 | CHIP RES 1000 OHMS 5% R423 NOT PLACED | GCAM DUMMY PART NUMBER R461 0662057A33 | CHIP RES 220 OHMS 5% R5025 | 0662057A97 | CHIP RES 100K OHMS 5%
R331 0662057A45 CHIP RES 680 OHMS 5% R424 NOT PLACED | GCAM DUMMY PART NUMBER R462 0662057A18 | CHIP RES 51 OHMS 5% R5026 | 0662057A85 | CHIP RES 33K OHM 5%
R332 | 0662057A43 | CHIP RES 560 OHMS 5% R425 | 0662057A97 | CHIP RES 100K OHMS 5% R463 | 0662057A73 | CHIP RES 10K OHMS 5% R5027 | 0662057B08 | CHIP RES 270K OHMS 5%
R333 | 0662057A40 | CHIP RES 430 OHMS 5% R426 | 0662057A97 | CHIP RES 100K OHMS 5% R466 | NOT PLACED | GCAM DUMMY PART NUMBER R5028 | 0662057A97 | CHIP RES 100K OHMS 5%
R334 0662057A39 | CHIP RES 390 OHMS 5% R427 NOT PLACED | GCAM DUMMY PART NUMBER R467 NOT PLACED | GCAM DUMMY PART NUMBER R5029 | 0662057A97 | CHIP RES 100K OHMS 5%
R335 0662057A33 | CHIP RES 220 OHMS 5% R428 0662057A97 | CHIP RES 100K OHMS 5% R468 NOT PLACED | GCAM DUMMY PART NUMBER R5030 | 0662057A85 | CHIP RES 33K OHM 5%
R336 | 0662057A25 | CHIP RES 100 OHMS 5% R429 | 0662057A97 | CHIP RES 100K OHMS 5% R469 | NOT PLACED | GCAM DUMMY PART NUMBER R5031 | 0662057A92 | CHIP RES 62K OHMS 5%
R337 | 0662057A25 | CHIP RES 100 OHMS 5% R430 | 0662057A87 | CHIP RES 39K OHMS 5% R470 | NOT PLACED | GCAM DUMMY PART NUMBER R5032 | 0662057A89 | CHIP RES 47K OHMS 5%
R338 0662057A18 | CHIP RES 51 OHMS 5% R431 NOT PLACED | GCAM DUMMY PART NUMBER R471 0662057A01 | CHIP RES 10 OHMS 5% R5033 | 0662057A89 | CHIP RES 47K OHMS 5%
R339 | 0662057A18 | CHIP RES 51 OHMS 5% R432 | 0662057A85 | CHIP RES 33K OHM 5% R472 | NOT PLACED | GCAM DUMMY PART NUMBER R5034 | 0662057A86 | CHIP RES 36K OHMS 5%
R340 0662057A18 | CHIP RES 51 OHMS 5% R433 0662057A85 | CHIP RES 33K OHM 5% R473 NOT PLACED | GCAM DUMMY PART NUMBER R5035 | 0662057A89 | CHIP RES 47K OHMS 5%
R341 0662057A01 | CHIP RES 10 OHMS 5% R434 | 0662057A85 | CHIP RES 33K OHM 5% R5000 | 0662057B47 | CHIP RES 0 OHMS +-.050 R5036 | 0662057A89 | CHIP RES 47K OHMS 5%
R342 0662057A01 CHIP RES 10 OHMS 5% R435 0662057A85 CHIP RES 33K OHM 5% OHMS R5037 0662057A73 CHIP RES 10K OHMS 5%
R343 | 0662057A01 | CHIP RES 10 OHMS 5% R436 | 0662057A85 | CHIP RES 33K OHM 5% RS001 | 0662057768 | RES GHIP 1.0K 1% 30760 R5038 | 0662057A85 | CHIP RES 33K OHM 5%
R344 | 0662057A01 | CHIP RES 10 OHMS 5% R438 | 0662057A73 | CHIP RES 10K OHMS 5% AS002 | 0662057601 ?CH&TG%%N%?S L\,An?y')oso OIS R5039 | 0662057A97 | CHIP RES 100K OHMS 5%
R345 | 0662057A73 | CHIP RES 10K OHMS 5% R439 | 0662057A73 | CHIP RES 10K OHMS 5% R5040 | 0662057A84 | CHIP RES 30K OHMS 5%




4-26

VHF1 1-25W PCB 8486672701 / Schematics

Circuit Motorola Description Circuit Motorola Description Circuit Motorola Description Circuit Motorola Description
Ref. Part No. P Ref. Part No. P Ref. Part No. P Ref. Part No. P
R5041 | 0662057A82 | CHIP RES 24K OHMS 5% R5072 | 0662057A65 | CHIP RES 4700 OHMS 5% R600 0662057C01 | CHIP RES 0 OHMS .050 OHMS U402 NOT PLACED | GCAM DUMMY PART NUMBER
R5042 | 0662057A82 | CHIP RES 24K OHMS 5% R5073 | 0662057A49 | CHIP RES 1000 OHMS 5% R601 0611077A62 | RES CHIP 330 5 1/8W U403 5102226J56 | 68HC11FLO_PASS5 100P IN
TQFP
R5043 | 0662057A82 | CHIP RES 24K OHMS 5% R5074 | 0662057A49 | CHIP RES 1000 OHMS 5% R602 0662057B47 | CHIP RES 0 OHMS +-.050
OHMS U404 5189233U02 | FLASH 2MEG AT49LV002N-70VI
R5044 | 0662057A82 | CHIP RES 24K OHMS 5% R5075 | 0662057A42 | CHIP RES 510 OHMS 5%
R603 0662057C01 | CHIP RES 0 OHMS .050 OHMS U405 5113805A75 | IC 8 BIT SER TO PAR/PAR
R5045 | 0662057A85 | CHIP RES 33K OHM 5% R5076 | 0662057A42 | CHIP RES 510 OHMS 5% HC595
R604 0662057C01 | CHIP RES 0 OHMS .050 OHMS
R5046 0662057A82 CHIP RES 24K OHMS 5% R5077 0662057A36 CHIP RES 300 OHMS 5% U500 5113818A01 IC LOW COST SING SPLY
R610 0662057C59 | CHIP RES 220 OHMS 5% LM2904DR
R5047 | 0662057B47 | CHIP RES 0 OHMS +-.050 R5078 | 0662057A25 | CHIP RES 100 OHMS 5%
OHMS (CM160/CM360 onl R615 0662057A25 | CHIP RES 100 OHMS 5%
( y) R5079 | 0662057A25 | GHIP RES 100 OHMS 5% U501 010401681 9V REGULATOR ASSEMBLY
R5048 | 0662057A82 | CHIP RES 24K OHMS 5% RT100 | 0680361L01 THERMISTOR 47KOHM
R5080 | 0662057A01 | CHIP RES 10 OHMS 5% U502 | 5102463J95 | AUDIO PATDA1519C
R5049 | 0662057A77 | CHIP RES 15K OHMS 5% S5010 | 1889288U01 | POTENTIOMETER W/SWITCH
R5081 | 0613952D78 | CER CHIP RES 6340 OHM 1% LN el e B e i
R5050 | 0662057A76 | CHIP RES 13K OHMS 5% 0603 U504 5185130C53 | IC ASFIC CMP Ri
SH200 | 2689590U01 | VCO SHIELD - -
R5051 0662057A75 CHIP RES 12K OHMS 5% R5082 0662057A90 CHIP RES 51K OHMS 5% U505 5113818A01 IC LOW COST SING SPLY
SH201 | 2689589U01 | VCO SHIELD LM2904DR
R5052 | 0662057A73 | CHIP RES 10K OHMS 5% R5083 | 0662057B08 | CHIP RES 270K OHMS 5%
SH202 | 2689589U01 | VCO SHIELD
R5053 | 0662057A73 | CHIP RES 10K OHMS 5% R5084 | 0662057B47 | CHIP RES 0 OHMS +-.050 U506 | 5113818A01 ILCMESXZSSST SING SPLY
A v — R, OHMS (CM160/CM360 only) SH300 | 2689591U01 | MIXER SHIELD
R5085 | NOT PLACED | GCAM DUMMY PART NUMBER SH301 | 2689593U01 | FRONT ENA SHIELD U507 | 5113818A01 | IC LOW COST SING SPLY
R5055 | 0662057A73 | CHIP RES 10K OHMS 5% LM2904DR
Y v — R R5086 | 0662057A43 | CHIP RES 560 OHMS 5% SH302 | 2689591U01 | MIXER SHIELD U508 511381630 | 1C 3.3V LOW DROPOUT POS.
R5087 | 0662057A97 | CHIP RES 100K OHMS 5% T300 2580541201 BALUN TRANSFORMER REG.
R5057 | 0662057A73 | CHIP RES 10K OHMS 5%
R5088 | 0662057B47 CHIP RES 0 OHMS +-.050 T301 2580541201 BALUN TRANSFORMER U509 5113806A20 IC MUX/DEMUX TRIPLE 2-
R5058 | NOT PLACED | GCAM DUMMY PART NUMBER OHMS CHNL
U100 5113818A01 IC LOW COST SING SPLY
R5059 | NOT PLACED | GCAM DUMMY PART NUMBER R5089 | NOT PLACED | GCAM DUMMY PART NUMBER LM2904DR U510 | 5104187K94 | IC LP2986ILDX-3.3 VLTG REG
R5060 | 0662057A73 | CHIP RES 10K OHMS 5% R5092 | 0662057A73 | CHIP RES 10K OHMS 5% U101 | 5185130C65 | IC VHF/UHF/800 MHZ LDMOS U514 | 4802393L66 | MOSFET P-CH
R5061 0662057A73 CHIP RES 10K OHMS 5% R5093 0662057A73 CHIP RES 10K OHMS 5% DRIVE uUus15 5162852A59 |IC CMOS ANALOG SWITCH
N U102 5113818A01 IC LOW COST SING SPLY SPDT (CM160/CM360 only)
R5062 | 0662057A73 | CHIP RES 10K OHMS 5% R5094 | NOT PLACED | GCAM DUMMY PART NUMBER LM2904DR
5063 | NOT PLAGED | GCAM DUMMY PART NUMBER VR101 | 4813830A15 | TSTR 5.6V 5% 20MA 225MW
R5095 | 0662057A82 | CHIP RES 24K OHMS 5%
LA Sliggichivs | 19 @Dl AP EE U VR102 | 4813830A15 | TSTR 5.6V 5% 20MA 225MW
R5064 | NOT PLACED | GCAM DUMMY PART NUMBER R5096 | 0662057A73 | CHIP RES 10K OHMS 5% MC3303D
VR400 | NOT PLACED | GCAM DUMMY PART NUMBER
R5065 | 0662057A68 CHIP RES 6200 OHMS 5% R5097 | NOT PLACED | GCAM DUMMY PART NUMBER U200 5185963A27 IC TESTED AT25016 48 PIN
o066 | 0862057745 | CHIP RES 1000 OHMS 5% GFP VR401 | 4813830G12 | DIODE 4.3V 5% ‘CP’ 500MW
Ro098 | 0662057847 gﬂ',&)SRES 0 OHMS +-.050 U201 | 5105750U54 | IC PKG DIE VCO BUFFER 4687
R5067 | NOT PLACED | GCAM DUMMY PART NUMBER .
R5099 | NOT PLACED | GCAM DUMMY PART NUMBER U300 | 5186144B01 | FMIFIC SA616 YRA02 | 481383009 Eﬂlﬁggsgfg; o 2ol
R5068 | NOT PLACED | GCAM DUMMY PART NUMBER
U301 5109522E10 | IC 3-INV LMOS TC7WO04FU
R5069 | 0662057A73 CHIP RES 10K OHMS 5% R5100 | NOT PLACED | GCAM DUMMY PART NUMBER VR500 | 4813832C77 TRANS SUP. 24V HIGH PWR
. U302 4808612Y05 | CROSSOVER QUAD DIODE .
R5070 | 0662057A57 | CHIP RES 2200 OHMS 5% R5101 | 0662057A25 | CHIP RES 100 OHMS 5% SMS3928-0 VRS01 | 4813830A14 Eﬂ'ﬁgfsg; 1V55 %o 225MW
R5102 | 0662057A25 | CHIP RES 100 OHMS 5% -
R5071 | 0662057A57 | CHIP RES 2200 OHMS 5%
U400 5102463J64 16KX8 SPI SERIAL EEPROM VR502 | NOT PLACED | GOAM DUMMY PART NUMBER
R5103 | NOT PLACED | GCAM DUMMY PART NUMBER
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Circuit Motorola Description
Ref. Part No.

VR503 | 4813830G09 DIODE 3.3V 5% ‘CK’ 500MW
_4684

VR504 | 4813830G09 DIODE 3.3V 5% ‘CK’ 500MW
_4684

VR692 | 4813830A75 DIODE DUAL COM ANODE

VR693 | 4813830A77 DIODE DL ZENER TVS 33V 1.0A

VR694 | 4813830A75 DIODE DUAL COM ANODE

VR695 | 4813830A77 DIODE DL ZENER TVS 33V 1.0A

VR696 | 4813830A75 DIODE DUAL COM ANODE

VR697 | 4813830A75 DIODE DUAL COM ANODE

VR698 | 4813830A75 DIODE DUAL COM ANODE

VR699 | 4813830A75 DIODE DUAL COM ANODE

Y200 NOT PLACED | GCAM DUMMY PART NUMBER

Y201 4880114R06 CRYSTAL 16.8MHZ

Y300 9186145B02 CER.DISCR. CDBCA455CX36-
TC

Y301 4880606B09 2ND OSC XTAL 44.395 MHZ
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