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DESCRIPTION The RF Board is mounted in the bottom of the frame
assembly. Refer to the Combination Manual for the me-
The RF Board for the MDX radio consists of the fol- chanical layout of the radio. Figure 1 provides a block
lowing circuits: diagram of the receive and transmit circuits. Figure 2 pro-
- A frequency synthesizer for generating the transmit Vides a block diagram of the synthesizer.
carrier frequency and the receive circuit first mixer S
injection frequency Transmit circuit adjustments for frequency, power and
. . deviation are accessible form the topside of the board, as
» The transmit exciter, PA and power control stages : . ) .
) o are IF alignment, second oscillator and audio level adjust-
* The receive circuit front end, IF and FM detector  ments for the receive circuit. Chip components on the
» \oltage regulators bottom of the board provide optimum RF performance,
while being accessible for easy servicing by removing the

The 403-512 MHz range of UHF frequencies is cov- “friction fit" bottom shields

ered by four groups of RF Boards:

1. 188D5062G2: 403-440 MHz Selected use of sealed modules permits small board

2. 188D5062G1: 440-470 MHz size as well as RF and mechanical protection for sensitive

3. 188D5062G3: 470-512 MHz circuitry. Modules are not repairable and must be re-
) placed if they are determined to be damaged.

4. 188D5062G4: 485-505 MHz, 12.5 kHz spacing
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A LOCK DET signal from the PLL goes to the microproc-
essor for processing to prevent transmission when the VCO is
not on frequency and to provide an error message to the user.
During receive, an unlocked synthesizer is indicate® i}
LOCK displayed in the LED display and by a quick, pulsed

The synthesizer circuit generates all transmit and receivglert tone. The microprocessor will continually try to reload the
RF frequencies for the MDX Conventional mobile radio. Thisfrequency information into the PLL until the synthesizer locks.
circuit uses a phase-locked VCO module (U201), feeding Buring transmit, only a slower pulsed alert tone will be heard.
doubler circuit to generate the transmit RF operating freonce unlocked in transmit, the synthesizer will not be re-
quency. loaded. The transmitter PTT switch must be unkeyed and then

keyed again to attempt to relock.

While transmitting, the VCO operates at 1/2 the actual
transmitter frequency (201.5-256.0 MHz to produce 403-512 Audio modulation from the Audio/Logic Board is applied
MHz). to the VCO module througPEVIATION ADJUST potenti-
ometer R226YCO TUNE potentiometer R218 adjusts the op-

While receiving, the VCO operates at 1/2 of the differencerating frequency range of the VCO by varying a negative bias
between the receive frequency and the 45 MHz IF (179.Grom diodes D202 and D203.

233.5 MHz for 403-512 MHz).

CIRCUIT ANALYSIS

SYNTHESIZER CIRCUIT

Low frequency modulation is applied to TCXO U204
Transistor Q201 doubles the VCO output frequency witfhroughLOW FREQUENCY ADJUST potentiometer R255.

input and output filters broadly fixed tuned to allow the VCO

second harmonic to pass, while rejecting all other frequencie$ RANSMIT CIRCUIT

The doubled signal is amplified by Q201 to a level of +10

dBm. This signal feeds the receive circuit first mixer and is at- The transmit circuit consists of a fixed-tuned exciter mod-
tenuated to +3 dBm by resistor R202 to feed the transmit exde, a 10 watt PA module, a PIN diode switch, a low pass filter,
citer module. a directional coupler, a power control circuit and a transmit

voltage switch.
The synthesizer frequency is controlled by a microproces-

sor located on the Audio/Logic Board. Frequency stability i ;

maintained by & emperatur€ompensatedX)crystalOscilla- ‘Exciter Module
tor (TCXO) module. The oscillator has a stability+@.5 PPM
(0.00025%) over the temperature range of -30°C to +60°C anﬁg1
determines the overall frequency stability of the radio.

Figure 1 shows the synthesizer driving the receive mixer at
0 dBm and is attenuated by resistor R202 to +3 dBm for
driving the exciter input. Exciter module A102 operates from a

. , witched 8 volt supply. A different exciter module is required
The VCO output is also buffered by transistor Q204 to fee or each of the three band splits. No tuning is required . Both

the divide by 128/129 dual modulus prescaler U205. The pres-

caler feeds the FIN input of Phase-Lock-Loop (PLL) U206. In-'npUt and output ports operate at 50 ohms impedance. The ex-

side of U206, the prescaled signal is further divided down t8|ter module provides typically 20 dB of gain and 200 mW of

6.25 kHz or 5 kHz to be compared with a reference signal. Thl%UtpUt power to drive the power amplifier module.

reference signal is derived from the 12.8 MHz of TCXO mod- .
ule U204. PLL U206 divides the 12.8 MHz TCXO frequencyPower Amplifier Module
down to the 6.25 kHz or 5 kHz reference frequency.

The PA module U101 requires a drive of 200 mW from the
Divider circuits in U206 are programmed by three inputsexciter module to deliver up to 10 watts of power output. The
from the Audio/Logic Board, which are buffered and invertednodule is mounted to the rear heat sink. The PA module output
by transistors Q208, Q209 and Q210. The S ENABLE pulse (grive the 40 watt PA Board through connector J103. The power
milliseconds) activates switch U202 to more rapid channel agontrol circuit controls the PA module output power. The
quisition during channel changes. power output for the 485-505 MHz band is set for 25 watts.

Copyright© April 1994, Ericsson GE Mobile Communications Inc.

PIN Diode Switch, Low Pass Filter and
Directional Coupler

Transmit Switch

During transmit, the Audio /Logic Board microprocessor
The output from the PA Board feeds transmit PIN dioddulls the DPTT line low causing the output of amplifier
switch D104 through J102. In transmit, switched 8 volts i¢J103-A to go low. Transistor Q103 turns on to supply SW
applied through inductor L102, turning on PIN diodes D108V t0 the exciter module, the power control circuit and the
and D401. The DC path is completed through resistors R4d3IN diode switch. During receive, the output of U103-A
and R420 with the bias current set at about 40 mA. Diodgupplies 12 volts to receive circuit RF pre-amplifier transis-
D104 couples the PA Board power from J102 to low pass filtor Q401.
ter A101. Diode D401 provides an RF path to ground to pro-

tect the receiver input. RECEIVE CIRCUIT

The lowpass filter reduces the harmonic output from the  The dual conversion receive circuit consists of a front
transmit circuit. The low pass filter feeds the directional cougnd section, a 45 MHz first IF circuit and a 455 kHz second
pler, W101 and W102. The directional coupler provides aF circuit with an FM detector circuit. All audio processing

sample of transmit power for the power control circuit. Theand squelch functions are accomplished on the Audio/Logic
coupler output feeds antenna jack J101. Board.

Power Control Circuit Front End Section

The Power control circuit samples the output power to  RF is coupled from antenna jack J101 through the direc-
the antenna to maintain a constant power level across tf@nal coupler and the low pass filter to PIN diode D401. In
band. Also, a thermistor senses the heat sink temperaturettgnsmit, SW 8V is applied through inductor L102, turning
reduce the power output level above 70°C. The circuit corpn PIN diodes D104 and D401, with the DC path completed
trols the supply voltage to one of the amplifier stages in PAnrough resistors R401 and R402. Diode D401 provides an
module U101. RF path to ground for the receive input while in transmit. In

o . receive, D401 is off, allowing RF to pass by D401 unattenu-
Directional coupler W101 and W102 provides a sampleyted.

of transmit power to diode D101. Diode D101, resistor R106

and capacitor C104 produce a positive DC voltage propor- Receive front end filtering is provided by RF filters Z401
tional to the transmit output power level. This DC level feedand z402. Both filters are fixed tuned, 3-pole, helical filters
the (-) input of amplifier U103-B. Power Set potentiometeryith 20 MHz bandwidths. These filters do not require tuning
R111 and temperature sensor U105 along with buffer U10gness a different 20 MHz segment of the band split is re-
determine the DC level to the (+) input of U103-B. Ampli- quired. RF amplifier transistor Q401 is a common emitter
fier U103-B amplifiers the difference between the (-) and (+kijrcuit with 15 dB of gain. Inductor L402 and capacitors
inputs, forcing the output power level to equal the power set405 and C406 provide a broad band match from Z401 to
level by varying the drive to transistors Q102, then Q101the transistor input. Diode D402 protects the amplifier from
Transistor Q101 supplies the control voltage to PA modulgigh input signal levels. Inductor s L403 and L404 plus the

U101. For example, if the output power level begins to dropssociated capacitors provide a broad band impedance match
below the power set level, the output of U103-B increaseom the amplifier output to RF filter Z402.

positively, causing Q102 to conduct less. The base of Q101
rises, increasing the control voltage to the PA module, which  TestPoint TP401 is a 50-ohm point for measuring front
increases the output power level back to the desired set levghd gain or to align the receive circuit to another segment of

the band split. The front end gain from antenna jack J101 to
Transistor Q104, capacitor C123 and resistor R105 imyp401 is typical 10 dB.

prove the transient stability of the power control loop when
the transmit circuit is keyed.
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Figure 2 - Frequency Synthesizer Block Diagram

Figure 1 - TX And RX Block Diagram
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Mixer Z403, is a doubly balanced diode mixer. This mixerPower Distribution
is driven by a local oscillator signal of +10 dBm or greater to
provide a good inter modulation performance, spurious per- yUN switched 13.8 \olts (A+) is supplied to the RF Board
formance and local oscillator isolation. The mixer conversiofhrough connector J704 and feeds power control transistor
loss is typically 6 dB. Q101 and PA module U101.

Switched 13.6 \olts (A+) is supplied to the RF Board
through connectors J702 and J705 and feeds regulators U102,

The first 45 MHz IF amplifier transistor Q501 is a junction U207 and U502. Regulator U102 supplies 8 Volts to the trans-
FET operated in the common gate mode. This configuration ofdit switch, synthesizer 5 volt regulator U203 and the
fers a typical input impedance of 75 ohms. The output circuitrfpudio/Logic Board through connector J702. Regulator U207
is turned by inductor L504 and loaded to provide the propetupplies 8.5 Volts to the synthesizer. Regulator U502 supplies 8
source termination for the four-pole crystal filter which fol- Volts to the receive circuit.
lows.

45 MHz IF

SERVICE NOTES

The output of the crystal filter is matched by second IF am-
plifier transistor Q502. This port is also tuned by inductor
L506 and loaded to provide the proper filter termination. TranTRANSMIT CIRCUIT
sistor Q502 is a dual gate FET operation at a bias current of
about 10 milliamps. The output of Q502 is tuned by inductor ot transmit circuit problems can be isolated by checking
L507 for maximum gain at 45 MHz and is loaded by the 2ndnq 1 hower gains shown in Figure 1- RX and TX Block Dia-
mixer in the U50_1 chip. This Q502 stage hgs a relat_lvely _hlg ram. The PA Board may be bypassed by placing a jumper ca-
input a_nd output impedance and provides high isolation withi le between J103 and J102 on the RF Board. The PA module
the active device. U101 is capable of producing 10 watt output

Converter/IF/Detector IC

Transmit DC Measurements

The IF IC, US01, is a MC3361 chip. Pins 1 and 2 connec} gt ensure that DPTT is low when the microphone PTT is
to an internally biased oscillator transistor. The external cir- keyed low.

cuitry of this oscillator transistor includes crystal Y501 and

forms an oscillator circuit operating at 45.455 MHz. The fre2. Check for approximately 8 Volts at L105 feeding the Ex-
quency of this third mode oscillator is adjusted by inductor citer Module. If not present, troubleshoot the TX switch
L508. The 45 MHz IF signal is translated to 455 kHz and ap- circuitry, TX Switch transistor Q103 and U103.

pears at Pin 3 of U501. This IF signal is filtered by 6-pole ces

o . : ot . Check for approximately 7 \Volts across resistors R401 and
ramic filter 2.50.3 and drives t_he |nterna}l 455 kHz amplifier ands R402. If not present, check the PIN diodes D104 and D401
limiter. The limited 455 kHz, in turn, drives an internal quadra-

ture detector . The phase shift network needed by the quadra- and the conduction path from R401 to Q103

ture detector is provided by inductor L509. The audio outpu#. Check for an adjustable voltage of 0 to 12 Volts on Pin 2 of
port is Pin 9 on U501. Inductor L509 is adjusted for maximum PA module U101. At maximum power, with Power Set ad-
audio output level. The audio signal at Pin 9 is filtered by resis- justment R111 fully clockwise, Pin 2 should be at 12 \olts.

tor R512 and capacitor C519 to reduce IF feed through. Buffer If not present, check the power control circuitry (U103,

amplifier Q503 drives audio potentiometer R513. This allows a Q101, Q102 and Q104).

VOL/SQ HI signal of which the amplitude may be set for .

proper system operation using R513. 5. Check for 13.6 \olts on P|n§ 3 and 4 of PA module U101
and ensure a good mechanical and electrical ground from
the PA module to the bracket and casting.

RECEIVE CIRCUIT

To isolate a receiver circuit problem refer to the Receive Circuit Symptoms and Checks chart as follows:

SYMPTOMS CHECKS
* No Audio 1. U502 regulator.
2. Thelevel and frequency of the first mixer injection frequency.
3. Thelevel and frequency of the second mixer injection frequency.
4. Quadrature detector circuit.
5. Quadrature detector coil tuning.
« Poor SINAD 1. Consult Figure 1 - RX and TX Block Diagram for RX stage gains and
troubleshoot. NOTE: Use a high impedance RF probe when measuring gain at
TP401. A 50-ohm probe may be used if C415 is remd¥&NOT adjust Z401
or Z402 without sweep equipment or the 20 MHz sensitivity bandwidth will be
sharply reduced.
2. Input cable.
3. PIN Diode switch is shorted.
« Distorted Audio 1. Both mixer injection frequencies.
2. Quadrature detector coil tuning.
3.  Crystal filter source and load tuning.
4.  Z503: 455 kHz ceramic filter.

RECEIVE FRONT END TUNING

segment of each split. To adjust the front end for another 20

Reduce the RF input level, if necessary, to keep Q401
out of saturation and protection diode D402 off. The
filter response will not change at lower RF input lev-

Each receive front end has been preset to a fixed 20 MHz !
els if the front end has been tuned up correctly.

MHz segment of the split, a sweep tuning procedure will be

required to maintain the necessary bandwidth.
1.

SYNTHESIZER CIRCUIT

Apply a sweep signal generator (or tracking generator)
with markers set for the desired 20 MHz bandwidth aDC Analysis
antenna jack J101.

An 8.5 Vdc is supplied by regulator U207 and serves as
e biasing voltage for transistor circuits Q204, Q206, Q207,
208, Q209 and Q210. Resistor R207 decouples the 8.3
volts for use in VCO module U201. The 10 milliamp current
drain of this module results in approximately 6.5 Vdc on Pin
Connect the RF sweep detector/display (or spectrum ané- Transistor Q201 also draws approximately 25 milliamps,
lyzer) to the RF probe. resulting in a collector voltage of 3.7 Vdc at the junction of

) resistor R204 and capacitor C201. Lack of VCO RF output
Tune the slugs of Z401 and Z402 for the required 2Qyill modify this voltage.

MHz bandwidth. Ripple will be 1 dB to 2 dB typical.

RF probe. A 50-ohm RF probe may be used at TP401
coupling capacitor C415 is removed (If damaged, C41
may be replaced by a short piece of hookup wire).

Measure the RF signal at TP401 with a high impedancg

Regulator U203 uses the 8 volts from transmit regulator
U102 to generate 5 volts for U204 and U205.
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Wave forms

Wave forms associated with the synthesizer were meag-

ured with a 10 meg-ohm, 30 pF probe. Use DC couplin
(see Figures 3-8).

|&——— Tans _
55

35

Figure 3 - REFERENCE OSCILLATOR Input To U206, Pin 2)

Select a channel in the center of the band

0.6ms |

3.2

Figure 4 - Fin (Input to U206, Pin 10)

han

The top of the ramp is approximately 0.8 Vdc greater 1
the

the control voltage on PD out, Pin 17. A channel in
center of the band is shown.

| 200 us |
I (5 KHz ref) I
4 | !
I
PD—— |
A
0

Figure 5 - RAMP (Generated in U206 and appears on Pin 15)

«— 14ms —
:(- 5ms ¥ |
[ I |
| |

Figure 6 - S ENABLE (Input to U206, Pin 13) (Radio in
SCAN on a single channel)

Clock pulses (32) appear as jitter on trailing edge of the

wave form

|<— 14ms H|

|
|<— Qms—}l

8.3

Figure 7 - S CLOCK (Input to U206, Pin 11) (Radio in
SCAN on a single channel)

When expanded, data can be seen to be changing gs two
different bit patterns are loaded

— 14ms —
| |
8.3 ' ‘

{1

Figure 8 - S DATA (Input to U206, Pin 12) (Radio in SCAN
on a single channel)

Module Isolation

Reference Oscillator U204:

Look for a wave form similar to the reference (Figure 3)
on Pin 2. If wave form is not present, the oscillator module is
probably defective.

VCO U201: OK. Before changing, inspect chip components for mechanical
damage and check resistance through the loop filter.

Connect a DC power supply to Pin 3. With 2.5 Vdc on Pin
3, the output of U201 (Pin 5) should be approximately 197ransistor Q201:
MHz. With 6.5 Vdc on Pin 3, the output should be approxi-
mately 212 MHz. These values are correct for the 440-470 After checking for proper DC operation, measure the fre-
MHz split, with the ranges 179-194 MHz and 212-233 MHzquency and gain from the VCO, Pin 5 to R202/C203. the gain

being correct for the lower and upper split, respectively. should be approximately 10 dB at 2 times the VCO frequency.

Power output of the VCO can be measured by connecting
coax directly to the module, between Pin 5 and ground. ThlegA MODULE REPLACEMENT

output should be approximately 0 dBm with capacitor C237
still connected in the circuit. In transmit, a negative bias shouldo Remove PA Module U101
exist on Pin 1. If not present, check transistors Q202, Q203 and
capacitor C206 before removing the VCO. 1.

Unsolder the five leads from U101, using either solder re-
moval braid, or a mechanical de-soldering tool. These leads
are fragile and can be bent very easily. DO NOT unsolder
the shield that wraps around the module.

Prescaler U205:

Connect Pin 3 of the VCO to 4.5 Vdc. With the radio in re-,
ceive, monitor the frequencies of the VCO at the connection of
capacitor C210 and resistor R211. DC short Pin 1 of U205 to
ground to cause divide by 129 to occur. The frequency output
at Pin 3 should be the VCO frequency divided by 129. Tie Pin
1 to Pin 7 (5 volts) to cause divide 128 to occur. check Pin 3
verify that this occurs. Improper division may indicate a defectﬁlo Install PA Module U101
tive prescaler.

Remove the RF Board from the radio chassis assembly. Re-
fer to the disassembly procedure provided in the Service
Section. Carefully slide the module out of the shield and
away from the board.

1. Apply some silicone grease to the metal side of the replace-

Bilateral Switch U202: ment module.

' o 2. Carefully insert the five leads from the module into the five
The bilateral switch is used to short around parts of the Corresponding printed wire board holes and slide the mod-

loop filter during channel scan. A shorted (to ground or adja- yle into the shield. DO NOT solder the leads yet.
cent gate) gate may be isolated by comparing voltages through ] .
the loop filter to those of a functioning radio. Defective gates- Slide the RF Board assembly back into the radio frame. Re-

might be suspected when the radio does not change frequencyinstall all hardware, harnesses, cables, etc. Replace all
quickly enough. Screws.

4. Install the two PA bracket screws before soldering the four

Phase-Lock-Loop U206: modules leads. Trim excess wire.

There are no other specific checks which aid in evaluation
of U206. Usually, it is suspected only if all other checks are
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RF BOARD

188D5062G2 (403-440 MHz)
188D5062G1 (440-470 MHz)
188D5062G3(470-512 MHz)

Issue 4
SYMBOL PART NO. DESCRIPTION
A102 TRANSMIT EXCITER BOARD
19C851643G1 - 403-440 MHz
19C851643G2 - 440-470 MHz
19C851643G3 - 470-512 MHz
- - - -CAPACITORS- - - -
C1 19A702061P77 Ceramic: 470pF, 5%, 50 VDCW, temp coef 0+ 3 0
and PPM/°C.
Cc2
Cc3 19A702061P17 Ceramic: 12pF, 5%, 50 VDCW, temp coef 0 + 30
PPM/°C (Used in Group 1).
C3 19A702061P13 Ceramic: 10pF, 5%, 50 VDCW, temp coef O + 30
PPM/°C (Used in Group 2).
C3 19A702061P11 Ceramic: 6.8pF, 0.5pF, 50 VDCW, temp coef 0 + 60
PPM/°C (Used in Group 3).
C4 19A702061P13 Ceramic: 10pF, 5%, 50 VDCW, temp coef 0 + 30
PPM/°C (Used in Group 1).
C4 19A702061P11 Ceramic: 6.8pF, 0.5pF, 50 VDCW, temp coef 0 + 60
PPM/°C (Used in Groups 2 and 3).
C5 19A702061P61 Ceramic: 100pF, +5%, 50 VDCW, temp coef 0 + 30
PPM/°C (Used in Group 1).
C5 19A702061P45 Ceramic: 47pF, +5%, 50 VDCW, temp coef 0 + 30
PPM/°C (Used in Groups 2 and 3).
C6 19A702061P10 Ceramic: 5.6pF, +0.5pF, 50 VDCW, temp coef 0 + 60
PPM/°C (Used in Group 1).
C6 19A702061P9 Ceramic: 4.7pF, +0.5pF, 50 VDCW, temp coef 0 + 60
PPM/°C (Used in Groups 2 and 3).
Cc7 19A702061G12 Ceramic: 8.2pF, +0.5pF, 50 VDCW, temp coef 0 +60
PPM/°C (Used in Group 1).
Cc7 19A702061P11 Ceramic: 6.8pF, 0.5pF, 50 VDCW, temp coef 0 + 60
PPM/°C (Used in Groups 2 and 3).
Cc8 19A702061P77 Ceramic: 470pF, 5%, 50 VDCW, temp coef 0 + 30
thru PPM/°C.
C10
c11 19A702052P14 Ceramic: 0.01 puF +10%, 50 VDCW.
Cc12 19A702061P12 Ceramic: 8.2 pF +0.5pF, 50 VDCW, temp coef 0 +60
PPM/°C (Used in Group 1).
- - - -DIODES- - - -
D1 19A702525P2 Silicon PIN: sim to MMBV3401.
- ---INDUCTORS- - - -
L1 Part of printed wire board 19C851644P1.
L2 19B800891P6 Coil: RF: 0.084 H; sim to Paul Smith SK-890-1.
L3 Part of printed wire board 19C851644P1.
thru
L5
- - - -TRANSISTORS- - - -
Q1 19A704708P2 Silicon NPN: sim to NEC2SC3356.
Q2 19A701940P1 Silicon NPN: sim to MRF-559.
- - - -RESISTORS- - - -
R1 19B800607P471 Metal Film: 470 ohms +5%, 1/8 Watt.
R2 19B800607P222 Metal Film: 2.2K ohms +5%, 1/8 Watt.
R3 19B800607P102 Metal Film: 1K ohms +5%, 1/8 Watt.
R4 19B800607P330 Metal Film: 33 ohms +5%, 1/8 Watt.
R5 19B800607P272 Metal Film: 2.7K ohms +5%, 1/8 Watt.
R6 19B800607P331 Metal Film: 330 ohms +5%, 1/8 Watt.

*COMPONENTS ADDED, DELECTED OR CHANGED BY PRODUCTION CHANGES

SYMBOL PART NO. DESCRIPTION
R7 19B800607P100 Metal Film: 10 ohms +5%, 1/8 Watt.
R8 19B800607P100 Metal Film: 10 ohms +5%, 1/8 Watt.
- - --CAPACITORS- - - -
C101 19A705108P36 Mica: 91pF +5% 500 VDCW, temp coef 0 + 50
PPM/°C.
C103 19A702061P19 Ceramic: 13pF +5%, 50 VDCW, temp coef 0 + 30
PPM/°C (Used in Group 2).
C103 19A702061P17 Ceramic: 12pF 5%, 50 VDCW, temp coef 0
+30PPM/°C (Used in Groups 1 and 3).
C104 19A702061P99 Ceramic: 1000pF +5%, 50 VDCW, temp coef 0 + 30
PPM/°C.
C105 19A702052P14 Ceramic: 0.01pF +10%, 50 VDCW.
C106 19A702061P73 Ceramic: 330pF +5%. 50 VDCW, temp coef 0 + 30
PPM/°C.
C107 19A701534P8 Tantalum: 22uF +20%, 16VDCW.
C108 19A701534P16 Tantalum: 6.8uF +20%, 35 VDCW.
C109 19A702052P14 Ceramic: 0.01pF +10%, 50 VDCW.
and
C110
C111 19A701534P16 Tantalum: 6.8puF +20%, 35 VDCW.
C113 19A702061P73 Ceramic: 330pF +5%. 50 VDCW, temp coef 0 + 30
thru PPM/°C.
C115
Cc116 19A702061P61 Ceramic:100pF +5%, 50 VDCW, temp coef 0 + 30
PPM°/C (Used in Groups 1 and 3).
Cc116 19A702236P13 Ceramic: 3.3pF +0.5pF, 50 VDCW, temp coef 0 + 120
PPM/°C (Used in Group 2).
C117 19A702052P22 Ceramic: 0.047pF +10%, 50 VDCW.
C118 19A703314P10 Electrolytic: 10pF -10 +50%, 50 VDCW; Sim to
Panasonic LS Series.
C119 19A702061P73 Ceramic: 330pF +5%. 50 VDCW, temp coef 0 + 30
PPM/°C.
C120 19A702236P50 Ceramic: 100pF +5%, 50 VDCW, temp coef 0 + 30
PPM/°C.
C121 19A702052P26 Ceramic: 0.1uF +10%, 50 VDCW.
C122 19A702052P28 Ceramic: 0.022uF +10%, 50 VDCW.
C123 19A702052P14 Ceramic: 0.01pF +10%, 50 VDCW.
C124 19A705108P36 Mica: 91pF +5% 500 VDCW, temp coef 0 + 50
PPM/°C.
C125 19A702061P73 Ceramic: 330pF +5%. 50 VDCW, temp coef 0 + 30
and PPM/°C.
C126
C130 19A705108P3 Mica: 3.9pF +0.25 pF, 500 VDCW, temp coef 0 +200
PPM/°C (Used in G1, G3).
C130 19A705108P1 Mica: 3.3 pF +0.25pF, 500 VDCW, temp coef 0 +200
PPM/°C (Used in G2).
C131 19A705108P15 Mica: 12pF +5%, 500 VDCW, temp coef 0 +100
PPM/°C (Used in G1, G3).
C131 19A705108P17 Mica: 15pF +5%, 500 VDCW, temp coef 0 +100
PPM/°C (Used in G2).
C132 19A705108P206 Mica: 2.2pF +5%, 500 VDCW, temp coef 0 +100
PPM/°C (Used in G2).
C132 19A705108P208 Mica: 3pF +0.25 pF, 500 VDCW, 0 +200 PMM/°C
(Used in G3).
C132 19A705108P3 Mica: 3.9pF +0.25pF, 500 VDCW, temp coef 0 +200
PPM/°C (Used in G1).
C133 19A702052P26 Ceramic: 0.1puF +10%, 50 VDCW.
C134 19A701534P16 Tantalum: 6.8uF +20%, 35 VDCW.
C135 19A705108P36 Mica: 91pF +5% 500 VDCW, temp coef 0 + 50
PPM/°C.
C140 19A702236P19 Ceramic: 5.6 pF +0.5 pF, 50 VDCW, temp coef 0 +
and 60 PPM/°C. (Used in Groups 1 and 3).
C141

SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
C142 19A702236P28 Ceramic: 12 pF +5%, 50 VDCW, temp coef 0 + C242 19A702052P26 Ceramic: 0.1puF +10%, 50 VDCW.
30 PPM/°C. (Used in G1, G2). ) )
C245 19A703314P10 Electrolytic: 10pF -10 +50%, 50 VDCW; Sim to
*C142 19A702236P38 Ceramic: 33 pF £5%, 50 VDCW, temp coef 0 + Panasonic LS Series.
30 PPM/°C. (Used in G3). )
C246 19A702061P73 Ceramic: 330pF +5%. 50 VDCW, temp coef 0 +
C143 19A700235P26 Ceramic: 120 pF £5%, 50 VDCW, temp coef 30 PPM/°C.
and N750 +120. (Used in G1, G2). .
Cl144 C247 19A702052P14 Ceramic: 0.01pF +10%, 50 VDCW.
c201 19A702052P14 Ceramic: 0.01pF +10%, 50 VDCW. 02;18 19A702061P73 §§E‘S}}°,L§3°"F +5%. 50 VDCW, temp coef 0 +
an 3
C202 19A702061P99 Ceramic: 1000pF +5%, 50 VDCW, temp coef 0 + C249
30 PPM/°C.
C250 19A702052P14 Ceramic: 0.01pF +10%, 50 VDCW.
C203 19A702061P11 Ceramic: 6.8 pF +5 pF, 50 VDCW, temp coef 0 +
60 PPM/°C. C251 19A703314P10 Electrolytic: 10pF -10 +50%, 50 VDCW; Sim to
X and Panasonic LS Series.
C204 19A702052P26 Ceramic: 0.1 pF +10%, 50 VDCW. Cc252
205 19A701534P17  J Tantalum: 47F +20%, 10 VDCW. c253 19A701534P4 Tantalum: 1F +20%, 35 VDCW.
C206 19A702052P5 Ceramic: 1000pF £10%, 50 VDCW. Cc254 19A701534P7 Tantalum: 10F +20%, 16 VDCW.
C207 19A701534P8 Tantalum: 22uF +20%, 16 VDCW. 255 19A701534P4 Tantalum: 1pF £20%, 35 VDCW.
c208 19A702052P14 Ceramic: 0.01uF £10%, 50 VDCW. c402 19A705108P9 Mica: 6.8pF +0.25pF. 500 VDCW, temp coef 0
c210 19A702052P14 Ceramic: 0.01F £10%, 50 VDCW. +200 PPM/°C (Used in Groups 1 and 3).
I . 0/
c211 19A702061P33 | Ceramic: 27pF +5%, 50 VCDW, temp coef 0 + 30 Ca02 19A705108P14  JMica: 11pF +5%, 500 VDCW, temp coef 0 +200
PPM/°C PPM/°C (Used in Group 2).
c212 19A702052P5 Ceramic:1000pF £10%, 50 VDCW. Ca03 19A702236P15 gg?;“,%ggpF 0.25pF @3kHz, temp coef 0 +
€213 19A702052P14 Ceramic: 0.01uF £10%, 50 VDCW. c404 19A702061P63 Ceramic: 120pF 5%, 50 VDCW, temp coef 0 +
and 30 PPM/°C (Used in Group 2).
C214
C405 19A702061P13 Ceramic: 10pF +5%, 50 VDCW, temp coef 0 + 30
C215 19A700004P1 Metallized Polyester: 0.068 uF +10%, 63 VDCW. PPM/°C (Used in Group 2).
C216 19A702052P14 Ceramic: 0.01pF +10%, 50 VDCW. C405 19A702061P11 Ceramic: 6.8pF, +0.5pF, 50 VDCW, temp coef 0 *
. 60 PPM/°C (Used in Groups 1 and 3).
c217 19A700004P11 Metallized Polyester: 1uF +10%, 63 VDCW.
C406 19A702061P13 Ceramic: 10pF +5%, 50 VDCW, temp coef 0 + 30
Cc218 19A702061P29 Ceramic: 22pF +5%, 50 VDCW, temp coef 0 + 30 PPM/°C (Used in Group 2).
PPM/°C.
C406 19A702061P10 Ceramic: 5.6pF +5%, 50 VDCW, temp coef 0 +
C219 19A702061P93 Ceramic: 2200pF +5%, 50 VDCW, temp coef 0 + 30 PPM/°C (Used in Group 1).
30 PPM/°C.
C406 19A702061P9 Ceramic: 4.7pF +5%, 50 VDCW, temp coef 0 +
C220 19A702052P14 Ceramic: 0.01pF +10%, 50 VDCW. 30 PPM/°C (Used in Group 3).
C222 19A702061P99 Ceramic: 1000pF +5%, 50 VDCW, temp coef O + C407 19A702052P26 Ceramic: 0.1puF +10%, 50 VDCW.
30 PPM/°C.
C408 19A702061P99 Ceramic: 0.1pF +10%,50 VDCW, temp coef 0 +
C223 19A702052P14 Ceramic: 0.01pF 10%, 50 VDCW. 30 PPM/°C.
C224 19A702061P77 Ceramic: 470pF +5%, 50 VDCW, temp coef 0 + C409 19A702236P11 Ceramic: 2.7pF, +0.25pF, 50 VDCW, temp coef 0
30 PPM/°C. + 30 PPM/°C (Used in Groups 1 and 3).
C225 19A702061P103 Ceramic: 4700pF +5%, 50 VDCW, temp coef +30 C409 19A702236P10 Ceramic: 2.2pF +0.25pF, 50 VDCW, temp coef 0
PPM/°C at 85°C. + 30 PPM/°C (Used in Group 2).
C226 19A701534P17 Tantalum: 47pF +20%, 10 VDCW. C410 19A702236P15 Ceramic: 3.9pF +0.25pF, 50 VDCW, temp coef 0
. + 30 PPM/°C (Used in Group 1).
Cc227 19A702052P14 Ceramic: 0.01puF £10%, 50 VDCW.
C410 19A702236P21 Ceramic: 6.8pF +0.5pF, 50 VDCW, temp coef 0 +
Cc228 19A702061P9 Ceramic: 4.7pF +0.5pF, 50 VDCW, temp coef 0 + 60 PPM/°C (Used in Group 2).
60 PPM/°C.
C410 19A702236P17 Ceramic: 4.7pF +0.5pF, 50 VDCW, temp coef 0 +
C229 19A702061P61 Ceramic: 100pF +5%, 50 VDCW, temp coef 0 * 60 PPM/°C (Used in Group 3).
30 PPM/°C.
C411 19A702061P11 Ceramic: 4.7pF +5pF, 50 VDCW, temp coef 0 +
C230 19A702052P26 Ceramic: 0.1pF +10%, 50 VDCW. 60 PPM/°C (Used in Groups 1 and 2).
Cc231 19A703314P10 Electrolytic: 10pF -10 +50%, 50 VDCW; Sim to C411 19A702061P7 Ceramic: 4.7pF +0.5pF, 50 VDCW, temp coef 0 +
Panasonic LS Series. 120 PPM/°C (Used in Group 3).
C232 19A702052P14 Ceramic: 0.01pF +10%, 50 VDCW. C412 19A702061P10 Ceramic: 5.6pF +5%, 50 VDCW, temp coef 0 *
. 30 PPM/°C (Used in Group 1).
C234 19A702052P14 Ceramic: 0.01pF +10%, 50 VDCW. .
C412 19A702061P9 Ceramic: 4.7pF +0.5pF, 50 VDCW, temp coef 0 +
C236 19A702052P14 Ceramic: 0.01uF +10%, 50 VDCW. 60 PPM/°C Used in Group 2).
Cc237 19A702061P17 Ceramic: 12pF +5%, 50 VDCW, temp coef 0 + 30 Cc412 19A702061P11 Ceramic: 6.8pF +0.5pF, 50 VDCW, temp coef 0 +
PPM/°C. 60 PPM/°C Used in Group 3).
C238 19A702061P9 Ceramic: 4.7pF +0.5pF, 50 VDCW, temp coef0 +* C413 19A702061P17 Ceramic: 12pF +5%, 50 VDCW, temp coef 0 + 30
60 PPM/°C. PPM/°C (Used in Groups 1 and 3).
C239 19A702061P12 Ceramic: 8.2pF +0.5pF, 50 VDCW, temp coef 0 + C413 19A702061P13 Ceramic: 10pF +5%, 50 VDCW, temp coef 0 + 30
60 PPM/°C (Used in Groups 1 and 2). PPM/°C (Used in Group 2).
C239 19A702061P11 Ceramic: 6.8pF +0.5pF, 50 VDCW, temp coef 0 * C414 19A702234P15 Ceramic: 3.9 pF £0.25pF, 50 VDCW, temp coef 0
60 PPM/°C (Used in Group 3). +30 PPM/°C (Used in Group 1).
C240 19A702061P25 Ceramic: 18pF +5%, 50 VDCW, temp coef 0 + 30 C414 19A702236P17 Ceramic: 4.7 pF +0.5pF, 50 VDCW, temp coef 0
PPM/°C. +60 PPM/°C (Used in Group 2).
C241 19A702061P73 Ceramic: 330pF +5%. 50 VDCW,temp coef 0 + 30 C415 19A702061P63 Ceramic: 120pF +5pF, 50 VDCW, temp coef 0 +
PPM/°C. and 120 PPM/°C.
C416




SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
C417 19A702061P9 goer};;\g'\ij‘./:cé.7pF +0.5pF, 50 VDCW, temp coef 0 + J702 19A704779P11 Connector; sim to Molex 22-17-2122. Q503 19A700023P2 Silicon, NPN: sim to 2N3904. R217 19B800607P101 Metal Film: 100 ohms +5%, 1/8 Watt.
) J704 19A700072P29 Printed wire: 3 contacts rated at 2.5 amps; sim to i : 0
ca1s 19A702052P5 Ceramic: 1000pF £10%, 50 VDCW. Molex 22.03-2081 P! R218 19B800779P16 Variable: 100K ohms +25%, 100 VDCW, 0.3 Watt.
. e S R2 19B800607P273 | Metal Film: 27K ohms +5%, 1/8 Watt.
C419 19A702236P15 Ceramic: 3.9pF +0.25pF, 50 VDCW, temp coef 0 J705 19A700072P30 Printed wire: 4 contacts rated at 2.5 amps; sim to RESISTORS 19 ° @
+30 PPM/°C. Molex 22-27-2041. R101 19B800607P103 | Metal Film: 10K ohms +5%, 1/8 Watt. R221 19B800607P154 | Metal Film: 150K ohms +5%, 1/8 Watt.
ca21 19A702236P52 Ceramic: 120pF £5%, 50 VDCW, temp coef 0 R102 19B800607P510 | Metal Film: 51 ohms 5%, 1/8 Watt. (Used in Group R222 19B800607P333 [ Metal Film: 33K ohms +5%, 1/8 Watt.
+30 PPM/°C (Used in Groups 1 and 2). 2)
o ----INDUCTORS- - - - ' R223 19B800607P105 | Metal Film: 1M ohms +5%, 1/8 Watt.
c421 19A702236P50 Ceramic: 100pF 5%, 50 VDCW, temp coef 0+ ] R102 19B800607P560 | Metal Film: 56 ohms #5%, 1/8 Watt. (Used in Groups )
30 PPM/°C (Used in Group 3). L102 19A700024P7 Coil, RF: 330nH +5%. 1and 3). R224 19B800607P472 | Metal Film: 4.7K ohms +5%, 1/8 Watt.
C502 19A702061P99 Ceramic: 1000pF +5%, 50 VDCW, temp coef 0 £ 1103 19A704921P1 Coil. R103 19B800607P821 Metal Film: 820 ohms +5%, 1/8 Watt. R226 19B800779P4 Variable: 1k ohms +25%, 100 VDCW, 0.3 Watt.
30 PPM/°C (Used in Group 3). thru
_— ilm: ()
C503 19A702052P14 Ceramic: 0.01uF +10%, 50 VDCW. L106 R104 19B800607P223 Metal Film: 22K ohms +5%, 1/8 Watt. R227 19B800607P473 Metal Film: 47K ohms +5%, 1/8 Watt.
c504 19A702061P29 Ceramic: 22pF +10%, 50 VDCW, temp coef 0 + 1120 19A705470P3 Coil, R.F: 15uH +20%, sim to Toko 380NB-15nH R105 19B800607P473 Metal Film: 47K ohms +5%, 1/8 Watt. R228 19B800607P223 Metal Film: 22K ohms 5%, 1/8 Watt.
30 PPM/°C. (Used in Groups 1 and 3). R106 19B800607P102 | Metal Film: 1K ohms +5%, 1/8 Watt. R229 19B800607P183 | Metal Film: 18K ohms 5%, 1/8 Watt.
- 19A705470P8 Coil, RF: 39uH *20%, si - .
€505 19A702061P25 ggrhjlmg 18pF +5%, 50 VDCW, temp coef 0 + 30 L120 (Uos'ed - Grg‘up o, %, sim to Toko 380NB-39nH R107 19B800607P394 | Metal Film: 390K ohms 5%, 1/8 Watt. R230 19B800607P332 [ Metal Film: 3.3K ohms 5%, 1/8 Watt.
C506 10A701534P7 Tantalum: 10F £20%, 16 VDCW. leo 19B800891P1 Coil, RF choke: sim to Paul Smith SK-890-1. R108 19B800607P123 Metal Film: 12K ohms +5%, 1/8 Watt. R231 19B800607P472 Metal Film: 4.7K ohms +5%, 1/8 Watt.
an . . o
c507 19A702052P14 Ceramic: 0.014F £10%, 50 VDCW, 131 R109 19B800607P394 | Metal Film: 390K ohms +5%, 1/8 Watt. R232 19B800607P103 | Metal Film: 10K ohms +5%, 1/8 Wait.
thru T T o
o509 1202 19A705470P6 Coil: 27nH; sim to Toko 380NB-27nH (Used in *R110 H212CRP210C Metal Film: 1K ohms +5%, 1/8 Watt. R233 19B800607P332 Metal Film: 3.3K ohms +5%, 1/8 Watt.
) and Groups 1 and 2). R111 19B800779P8 Variable: 4.7K ohms £25%, 100 VDCW, 0.3 Watt. R234 19B800607P472 Metal Film: 4.7K ohms +5%, 1/8 Watt.
C510 19A702061P6 Ceramic: 2.7pF +0.5pF, 50 VDCW, temp coef 0 + L203
150 PPM/°C. ) ) R112 19B800607P103 | Metal Film: 10K ohms +5%, 1/8 Watt. R235 19B800607P183 | Metal Film: 18K ohms +5%, 1/8 Watt.
. L202 19A705470P5 Coil: 22nH; sim to Toko 380NB-22nH (Used in
c511 19A702052P14 Ceramic: 0.01uF +10%, 50 VDCW. and Group 3). R113 19B800607P102 | Metal Film: 1K ohms 5%, 1/8 Watt. R236 19B800607P471 [ Metal Film: 470 ohms +5%, 1/8 Watt.
cs12 19A702061P1 Ceramic: 1pF +0.5pF, 50 VDCW, temp coef 0 + L203 R114 19B800607P103 | Metal Film: 10K ohms 5%, 1/8 Watt. R237 19B800607P103 | Metal Film: 10K ohms 5%, 1/8 Watt.
30 PPM/°C. 19B800891P i : si i -890-
L401 2 Coil, RF Choke: sim to Paul Smith SK-890-1. R115 19B800607P562 | Metal Film: 5.6K ohms 5%, 1/8 Watt. R238 19B800607P103 | Metal Film: 10K ohms 5%, 1/8 Watt.
19B800891P1 Coil, RF Choke: sim to P: i -890-1. ) )
oot tonroso61pte N Ceramic: 205 £0.50F 50 VDO o La02 ol oke: sim to Paul Smith SK-890-1 R116 19B800607P183 | Metal Film: 18K ohms +5%, 1/8 Watt. R239 19B800607P103 | Metal Film: 10K ohms +5%, 1/8 Watt.
eramic: 8.2pF £0.5pF, temp coef 0+ 19B800890P3 Coil, RF: 11.7pH +5%, sim to Paul Smi
60 PPM/°C. L403 SRpop, | HnEsimio Al mith R117 19B800607P221 | Metal Film: 220 ohms +5%, 1/8 Watt. R240 19B800607P154 | Metal Film: 150K ohms +5%, 1/8 Watt.
c514 19A702061P33 Ceramic: 27pF +5%, 50 VDCW, temp coef 0 + 30 L404 19B80089LP2 Coil. RF Choke: sim to Paul Smith SK-890-1 R118 19A702931P326 | Metal Film: 18.2K ohms +5%, 1/8 Watt. R241 19B800607P154 | Metal Film: 150K ohms +5%, 1/8 Watt.
PPM/°C. ' ’ '
i - si i -890- R119 19B800607P100 | Metal Film: 10 ohms +5%, 1/8 Watt. R242 19B800607P154 | Metal Film: 150K ohms +5%, 1/8 Watt.
cs15 19A702061P29 | Ceramic: 22pF +10%, 50 VDCW,temp coef 0 + L405 19B800891P1 Coil, RF Choke: sim to Paul Smith SK-890-1. ’
and 30 PPM/°C. L502 H343CLP10022 Coil,Fixed: 10uH +10%. R120 19B800607P100 Metal Film: 10 ohms +5%, 1/8 Watt. R245 19B800607P223 Metal Film: 22K ohms +5%, 1/8 Watt.
C516 ;
ﬁggs R121 19B800607P100 | Metal Film: 10 ohms +5%, 1/8 Watt. R246 19B800607P102 | Metal Film: 1K ohms +5%, 1/8 Watt.
c517 19A702052P26 Ceramic: 0.1uF +10%, 50 VDCW. 19B800607PE2 | Film: ., R248 19B800607P1 Metal Film: i
and L504 19B801413P4 Coil:39MHz. R122 1 Metal Film: 820 ohms +5%, 1/8 Watt. etal Film: jumper.
C518 iim: o 19B800607 ilm: 9
. L505 19B209420P21 Coil, RF-.4.7uH 5%, 1.20 ohms DC res max: R123 19B800607P100 | Metal Film: 10 ohms 5%, 1/8 Watt. R249 P100 | Metal Film: 10 ohms +5%, 1/8 Watt.
C519 19A702052P5 Ceramic: 1000pF +10%, 50 VDCW. sim to Jeffers 4436-8J. *R124 19B800607P471 Metal Film: 470 ohms 5%, 1/8 Watt. R251 19B800607P100 Metal Film: 10 ohms +5%, 1/8 Watt.
. " thru
€520 19A702052P14 Ceramic: 0.01uF +10%, 50 VDCW. I|_h506 19B801413P4 Coil, 39MHz. R125 19A702031P259 | Metal Film: 4020 ohms +5%, 1/8 Watt. R254
ru
19A703314P10 Electrolytic: 10uF -10 +50%, 50 VDCW; Si m: )
cs21 P LS Beries. Sim to L508 R126 19A702931P201 | Metal Film: 1000 ohms 5%, 1/8 Wat. R255 19B800779P16 | Variable: 100K ohms +25%, 100 VDCW, 0.3 Watt.
c522 19A702052P26 | Ceramic: 0.1jF £10%, 50 VDCW. 1509 19B801415P2 I%?S;";ﬁi’ﬁss KHz; sim to AEPD R127 19A702931P262 | Metal Film: 4320 ohms £5%, 1/8 Wat. R256 19B800607P103 | Metal Film: 10K ohms +5%, 1/8 Watt.
c523 19A701534P4 Tantalum: 1F +20%, 35 VDCW.  TRANSISTORS. - .- R128 19B800607P1 Metal Film: 0 ohms +5%, 1/8 Watt. R401 19B801486P151 Metal Film: 150 ohms 5%, 1/2 Wait.
and - . R129 19B800607P153 | Metal Film: 15K ohms +5%, 1/8 Watt. R403 19B800607P102 [ Metal Film: 1K ohms +5%, 1/8 Watt.
C524 Q101 344A3224P1 Silicon, NPN: sim to Motorola MJP3055. R130 19B801251P394 Metal Film: 390K oh 59, 1/8 Watt
etal Film: ohms £5%, att. R404 19B800607P472 | Metal Film: 4.7K ohms +5%, 1/8 Watt.
C525 19A701534P7 Tantalum: 104F £20%, 16 VDCW. Q102 19A703197P2 Silicon, PNP: sim to MMBT4403 Low profile Pkg. ) ’
*R140 19A702931P301 [ Metal Film: 10K ohms +19%, 1/8 Watt. R405 19B800607P271 | Metal Film: 270 ohms +5%, 1/8 Watt.
Q103 19A704972P1 Silicon, PNP: sim to Motorola 2N4918. .
B ) *R141 19A702931P210 Metal Film: 1.24K ohms +1%, 1/8 Watt. R406 19B800607P391 Metal Film: 390 ohms +5%, 1/8 Watt. (Used in Group
----DIODES- - - - Q104 19A700076P2 Silicon, PNP: sim to MMBT3904 Low profile Pkg. ) 1)
D101 19A705377P1 Silicon. Hot Carrier: simi to MMB0201 R142 19B800607P221 | Metal Film: 220 ohms +5%, 1/8 Wait. ’
ilicon, Hot Carrier: simi to . 105 19A700059P2 Silicon PNP: sim to MMBT 3906 Low Profile Pkg. 19B800607P271 | Metal Film: 270 ohms +5%, 1/8 Watt. (Used in G|
- _ Q (Usod In Grovps 1and 3) 9 R202 19B800607P100 | Metal Film: 10 ohms 596, 1/8 Watt. RA06 2 ilm: 270 ohms 5%, 1/8 Watt. (Used in Group
D104 344A3316P1 Silicon PIN: sim to MA4P1250. . .
19A704708P2 Silicon, NPN: sim to NEC 2SC3356. R203 19B800607P560 Metal Film: 56 ohms +5%, 1/8 Watt. ilm: ) i
D106 19A702526P2 Silicon: Schottky Barrier:sim to Bat 17. Q201 icon sim to o R406 19B800607P471 3!\‘/)Ietal Film: 470 ohms +5%, 1/8 Watt. (Used in Group
. —_ 202 19A700059P2 Silicon, PNP: sim to MMBT3906 Low profile R204 19B800607P221 Metal Film: 220 ohms +5%, 1/8 Watt. ’
D202 19A702526P2 Silicon: Schottky Barrier;sim to Bat 17. © Pkg. P R501 19B800607P181 | Metal Film: 180 ohms 5%, 1/8 Watt.
and R205 19B800607P332 | Metal Film: 3.3K ohms +5%, 1/8 Watt.
D203 Q203 19A700076P2 Silicon, PNP: sim to MMBT3904 Low profile ) R502 19B800607P270 Metal Film: 27 ohms +5%, 1/8 Watt.
Pkg. *R206 19B800607P222 | Metal Film: 2.2K ohms +5%, 1/8 Watt.
D401 344A3316P1 Silicon PIN: sim to MA4P1250. . . . R503 19B800607P562 Metal Film: 5.6K ohms +5%, 1/8 Watt.
Q204 19A704708P2 Silicon, NPN: sim to NEC 2SC3356. R207 19B800607P181 | Metal Film: 180 ohms +5%, 1/8 Wait.
D402 19A700155P2 Silicon, fwd Current: 100 mA, 35 PIV. . ) i R504 19B800607P270 Metal Film: 27 ohms +5%, 1/8 Watt.
Q206 19A700076P2 Silicon, PNP: sim to MMBT3904 Low profile Pkg. R208 19B800607P473 | Metal Film: 47K ohms +5%, 1/8 Watt.
D501 19A700028P1 Silicon: 75 mA, 75 PIV; sim to 1N4148. N ) R505 19B800607P683 | Metal Film: 68K ohms +5%, 1/8 Watt.
and Q207 19A700059P2 Silicon, PNP: sim to MMBT3906 Low profile Pkg. R209 19B800607P332 Metal Film: 3.3K ohms +5%, 1/8 Watt.
D502 . ) ) R506 19B800607P823 | Metal Film: 82K ohms +5%, 1/8 Watt.
Q208 19A700023P2 Silicon, NPN: sim to 2N3904. R210 19B800607P332 Metal Film: 3.3K ohms +5%, 1/8 Watt.
) R507 19B800607P183 | Metal Film: 18K ohms +5%, 1/8 Watt.
----JACKS- - - - Q209 19A702084P2 Silicon, NPN: sim to MPS 2369. R211 19B800607P101 Metal Film: 100 ohms +5%, 1/8 Watt.
. R508 19B800607P101 Metal Film: 100 ohms +5%, 1/8 Watt.
J101 19A705512P1 RF jack. g”zdl 0 R213 19B800607P103 | Metal Film: 10K ohms +5%, 1/8 Watt. ’ &
thru ) R509 19B800607P272 Metal Film: 2.7K ohms +5%, 1/8 Watt.
J103 Q401 19A704708P2 Silicon, NPN: sim to NEC 2SC3356 R214 19B800607P331 | Metal Film: 330 chms 5%, 1/8 Watt.
) ] ' : ) R510 19B800607P270 | Metal Film: 27 ohms +5%, 1/8 Watt.
J201 19A700072P1 Printed wire: 2 contacts rated at 2.5 amps; sim to Q501 19A702524P2 N-Type, Field Effect; sim to MMBFU3L0. R215 19B800607P822 Metal Film: 8.2K ohms +5%, 1/8 Watt.
and Molex 22-03-2021. ' _ o R511 19B800607P473 Metal Film: 47K ohms +5%, 1/8 Watt.
J501 Q502 19A116818P3 N-Channel, Field Effect; sim to Type 3N1877. R216 19B800607P222 ) Metal Film: 2.2K ohms +5%, 1/8 Walt




SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
SYMBOL PART NO. DESCRIPTION PRODUCTION CHANGES : : :
__________ INDUCTORS - = =« === = - Cl24 19A705108P36 | Capacitor, Mica Chip: 91pF + or - 5%, 500 VDCW,
ilm: 8. +59 . . . . . . - . - " t f O
RS512 19B800607P822 Metal Film: 8.2K ohms +5%, 1/8 Watt Changes in the equipment to improve or to simplify circuits are identified by a "Re- emp coe
R513 19B800779P4 Variable: 1K ohms +25%. 100 VDCW, 0.3 Watt. vision Letter", which is stamped after the model number of the unit. The revision L1 Part of PWB. c125 10A702061P73 | Ceramic: 330 pF + or -5%, 50 VDCW, temp coef 0
R514 19B800607P103 | Metal Film: 10K ohms 5%, 1/8 Watt. stamped on the unit includes all previous revisions. Refer to the Parts List for de- L2 19B800891P6 | Coil, RF: .084 uH; sim to Paul Smith SK-890-1. and +or -30 PPM/'C.
scriptions of parts affected by these revisions. C126
R515 19B800607P821 Metal Film: 820 ohms +5%, 1/8 Watt.
R C130 19A705108P3 Mica: 3.9pF +0.25pF. 500 VDCW, temp coef 0 + 200
- INTEGRATED CIRCUITS. - - - REV. A - RE BOARD 188D5062G1 L3 Part of PWB. ica: 8¢
Incorporated in initial shipments. thru
o ' L5
U101 19A705457P1 RF Power Ampllf!er Module. Part of next highter c131 19A705108P15 Mica: 12 pF + or -5%, 500 VDCW.
assembly (Used in Group 2). REV. B - RE BOARD 188D5062G1
u101 19A705457P2 RF Power Amplifier Module. Part of next highter To improve radio performance at temperature extremes. Changed C108, (| | TTTTTTUTOOC TRANSISTORS - - - - - - - - - C132 19A705108P208 | Mica: 3.0pF +0.25pF. 500 VDCW, temp coef 0 + 200
i PPM/°C.
assembly (Used in Group 1). giéé & C11324 (':1911\9723032161: 11&;0 tantalum 6.8uF o1 19A704708P2 | Silicon, NPN: sim to NEC 2SC3356.
U101 19A705457P3 RF Power Amplifier Module. Part of next highter was 12pF ( )- c133 19A702052P26 | Ceramic: 0.1UF + of - 10%. 50 VDCW
assembly (Used in Group 3). R202 was 33 ohm (19B801607P330). Q2 10A701940P1 | Silicon, NPN: sim to MRF-559. '
i C134 19A701534P16 | Tantalum: 6.8 uF + or -20%, 35 VDCW.
U102 RYT1246003/4 IC; sim to LM35. REV A - RF BOARD 188D5062G2 RESISTORS - -
U103 19A701789P2 Linear: Dual Op Ampl.; sim to MM358. C140 19A702236P19 | Ceramic: 5.6 pF + or -.5 pF, 50 VDCW, temp coef
and REV. C - RE BOARD 188D5062G1 R1 19B800607P471 | Metal film: 470 ohms + or -5%, 1/8 w. and -30 PPM/C.
U104 To update parts list and schematic. . . C141
U105 RYT1246003/4 1C LM35. REV. B - RE BOARD 188D5062G2 R2 19B800607P222 | Metal film: 2.2K ohms + or -5%, 1/8 w. )
REV. D - RE BOARD 188D5062G1 ) C142 19A702236P38 Ceramic: 33 pF + or -5%, 50 VDCW, temp coef 0 +
U201 19D901958G4 Voltage Controlled Oscillator (Used in Group 1). P ) R3 19B800607P102 | Metal film: 1K ohms + or -5%, 1/8 w. or -30 PPM/C.
To improve performance of radio and prevent shorts on PWB. New
U201 19D901958G3 Voltage Controlled Oscillator (Used in Group 2). PWB. R4 19B800607P330 | Metal film: 33 ohms + or -5%, 1/8 w. C143 19A702061P61 Ceramic: 100 pF + or - 5%, 50 VDCW, temp coef 0
y f REV. A - RE BOARD 188D5062G3 and +or- 30 PPM.
U201 19D901958G5 Voltage Controlled Oscillator (Used in Group 3). REV. C - RE BOARD 183D5082G2 R5 19B800607P272 | Metal film: 2.7K ohms + or -5%, 1/8 w. c144
U202 19A700029P44 Digital: Bilateral Switch. ,
9 REV. E - RE BOARD 188D5062G1 R6 19B800607P331 | Metal film: 330 ohms + or -5%, 1/8 w. c201 19A702052P14 | Ceramic: 0.01 UF + or - 10%, 50 VDCW.
U203 19A704971P1 Linear: 5-Volt Regulator; sim to MC78LO5ACP. To improve power flatness across the bandsplits.
" Component C130, C131, C132, C142, R202, R206, R124 R7 19B800607P100 | Metal film: 10 ohms + or -5%, 1/8 w. C203 19A702061P11 | Ceramic: 6.8 pF + or - 0.5 pF, 50 VDCW, temp
U204 19B801351P27 Crystal Oscillator, temperature compensated. ! ! ! ’ ’ ! '
Y P P R140 and R141 changed. C143, C144 and R130 added. and or - 60 PPM.
U205 19A704287P2 Prescaler: 128, 129; sim to MC12018. R8 .
C204 19A702052P26 | Ceramic: 0.1UF + or - 10%, 50 VDCW
U206 19B800902P4 Digital: Synthesizer, CMOS Serial Input. e CAPACITORS - =--nnnm-
344A3820P1 8-Volt Requlat C205 19A701534P17 | Tantalum: 47 uF + or -20%, 10 VDCW.
v207 -Vol Regulator. C101 19A705108P36 Capacitor, Mica Chip: 91pF + or - 5%, 500 VDCW,
Us01 19A704619P1 Linear: Osc/Mixer/IF/Det/Ampl; sim to MC3361AP. temp coef 0 c207 19A701534P8 | Tantalum: 22 uF + or -20%, 16 VDCW.
U502 19A704073P2 Linear: 8-Volt Regulator; sim to MC78LO8CP. C103 19A702061P17 | Ceramic: 12 pF + or - 5%, 50 VDCW, temp coef 0 C208 19A702052P14 | Ceramic: 0.01 uF + or - 10%, 50 VDCW.
RF BOARD +or - 30 PPM.
U503 344A3820P1 8-\olt Regulator. 188D5062G4 (485-505 MHZ) C209 19A702061P93 | Ceramic: 2200 pF + or - 5%, 50 VDCW, temp coef
Issue 1 c104 19A702061P99 | Ceramic: 1000 pF + or -5%, 50 VDCW, temp coef 0 - 30 PPM.
+or -30 PPM/'C. :
----CRYSTALS- - - - C210 19A702052P14 | Ceramic: 0.01 uF + or - 10%, 50 VDCW.
) SYMBOL PART NO. DESCRIPTION C105 19A702052P14 | Ceramic: 0.01 uF + or - 10%, 50 VDCW.
Y501 19A705376P5 Crystal, Fixed Frequency: 45.455 MHz + 10 PPM. ’ c211 19A702061P33 | Ceramic: 27 pF + or -5%, 50 VDCW, temp coef 0 +
C106 19A702061P73 | Ceramic: 330 pF + or -5%, 50 VDCW, temp coef 0 or -30 PPM/'C.
---------- ASSEMBLIES --------- +or -30 PPM/C.
----FILTERS- - - - c212 19A702052P5 Ceramic: 1000 pF + or -10%, 50 VDCW.
. ) c107 19A701534P8 Tantalum: 22 uF + or -20%, 16 VDCW.
7401 19A705458P4 Helical, UHF: 403-450 MHz. (Used in Group 2). AL02 TRANSMIT EXCITER BOARD 0 c213 19A702052P14 | Ceramic: 0.01 uF + or - 10%, 50 VDCW.
and c108 19A701534P16 | Tantalum: 6.8 UF + or -20%, 35 VDCW. and
7402 19C851643G3 Cc214
i - 450- i C109 19A702052P14 | Ceramic: 0.01 uF + or - 10%, 50 VDCW.
isgl 19A705458P1 Helical, UHF: 450-470 MHz. (Used in Group 1). and c215 19A703902P3 Metal: 0.047 UF + or -10%, 50 VDCW.
2 0 v | e CAPACITORS --------- C110 )
C216 19A702052P14 | Ceramic: 0.01 uF + or - 10%, 50 VDCW.
401 19A705458P2 Helical, UHF: 470-492 MHz. (Used in Group 3). c1 19A702061P77 | Ceramic: 470 pF + or - 5%, 50 VDCW, temp coef 0 Ci11 19A701534P16 | Tantalum: 6.8 uF + or -20%, 35 VDCW.
and and + or - 30 PPM c217 19A703902P4 Metal: 0.56 UF + or -10%, 50 VDCW. (Used in G4).
2402 c2 C112 19A702236P25 | Ceramic: 10 pF + or -.5 pF, 50 VDCW, temp coef
i . o -30 PPM/'C. C218 19A702061P29 Ceramic: 22 pF + or - 5%, 50 VDCW, temp coef 0
Z403 19B801025P1 Balanced Mixer (Double); sim to Mini-Circuits SEL-1. c3 19A702061P11 Ceramic: 6.8 pF + or - 0.5 pF, 50 VDCW, temp +or - 30 PPM.
ithi 145,  sil and or - 60 PPM. C113 19A702061P73 Ceramic: 330 pF + or -5%, 50 VDCW, temp coef 0
irslgl 19A705613G6 Z"SOESE';?'C Crystal: 45.000 MHz; sim to Toyocom ca tru + or 30 PPMIC. €220 19A702052P14 | Ceramic: 0.01 uF + or - 10%, 50 VDCW.
C115
202 19A702061P45 Ceramic: 47 pF + or -5%, 50 VDCW, temp coef 0 + Cc221 19A702061P93 | Ceramic: 2200 pF + or - 5%, 50 VDCW, temp coef
7503 19B801021P2 Bandpass filter: 455 kHz +1.5 kHz; sim to Murata or -30 PPM. C116 19A702061P61 | Ceramic: 100 pF + or - 5%, 50 VDCW, temp coef O - 30 PPM.
CFW-455E. +or - 30 PPM.
c6 19A702061P9 Ceramic: 4.7 pF + or - 0.5 pF, 50 VDCW, temp C222 19A702061P99 Ceramic: 1000 pF + or -5%, 50 VDCW, temp coef 0
or - 60 PPM. c117 19A702052P22 | Ceramic: 0.047 uF + or - 10%, 50 VDCW. +or-30 PPM/'C.
- - - -MISCELLANEOUS- - - - .
Cc7 19A702061P11 Ceramic: 6.8 pF + or - 0.5 pF, 50 VDCW, temp C118 19A701534P7 Tantalum: 10 uF + or -20%, 16 VDCW. C223 19A702052P14 Ceramic: 0.01 uF + or - 10%, 50 VDCW.
350A1232P1 CLIP. or - 60 PPM.
19B801566P1 SHIELD C119 19A702061P73 | Ceramic: 330 pF + or -5%, 50 VDCW, temp coef 0 C224 19A702061P77 | Ceramic: 470 pF + or - 5%, 50 VDCW, temp coef O
’ [e:] 19A702061P77 | Ceramic: 470 pF + or - 5%, 50 VDCW, temp coef 0 +or -30 PPM/C. +or - 30 PPM.
19B801566P2 SHIELD. thru +or - 30 PPM. i
c10 C120 19A702236P50 | Ceramic: 100 pF + or -5%, 50 VDCW, temp coef 0 C225 19A702061P103 | Ceramic: 4700 pF + or - 5%, 50 VDCW, temp coef 0
+or -30 PPM/C. +or -30 PPM/'C.
c11 19A702052P14 | Ceramic: 0.01 uF + or - 10%, 50 VDCW. .
C121 19A702052P26 Ceramic: 0.1uF + or - 10%, 50 VDCW c227 19A702052P14 Ceramic: 0.01 uF + or - 10%, 50 VDCW.
"""""" DIODES ---------- c122 10A702052P28 | Ceramic: 0.022 UF + or -10%, 50 VDCW. C228 19A702061P13 | Ceramic: 10 pF + or - 5%, 50 VDCW, temp coef 0
D1 19A702525P2 | Silicon, PIN: sim to MMBV3401. _ +or- 30 PPM.
C123 19A702052P14 Ceramic: 0.01 uF + or - 10%, 50 VDCW.




SYMBOL | PART NO. DESCRIPTION SYMBOL | PART NO. DESCRIPTION SYMBOL | PART NO. DESCRIPTION SYMBOL | PART NO. DESCRIPTION
C229 19A702061P61 | Ceramic: 100 pF + or - 5%, 50 VDCW, temp coef 0 C412 19A702236P11 | Ceramic: 2.7 pF + or -0.25 pF, 50 VDCW, temp D401 344A3316P1 silicon, Pin.
+or - 30 PPM. or -30 PPM. Q105 19A700059P2 Silicon, PNP: sim to MMBT3906, low profile.
i D402 19A700155P2 | Silicon: 100 mA, 35 PIV; sim to BAT 18.
€230 19A702052P26 | Ceramic: 0.1uF + or - 10%, 50 VDCW Ca13 19A702061P17 | Ceramic: 12 pF + or - 5%, 50 VDCW, temp coef 0 Q201 19A704708P2 | Silicon, NPN: sim to NEC 2SC3356.
+or - 30 PPM. D501 19A700028P1 Silicon: 75 mA, 75 PIV; sim to 1N4148.
c231 10A703314P10 | Electrolytic: 10 uF -10+50%, 50 VDCW; sim to ) and Q202 19A700059P2 | Silicon, PNP: sim to MMBT3906, low profile.
Panasonic LS Series. C414 19A702236P21 | Ceramic: 6.8 pF + or -0.5 pF, 50 VDCW, temp D502
or -60 PPM. Q203 19A700076P2 Silicon, NPN: sim to MMBT3904, low profile.
C232 10A702052P14 | Ceramic: 0.01 UF + or - 10%, 50 VDCW. U JACKS < -« e e e
C415 19A702061P63 Ceramic: 120 pF + or -5%, 50 VDCW, temp coef 0 Q204 19A704708P2 Silicon, NPN: sim to NEC 2SC3356.
€233 19A702061P77 | Ceramic: 470 pF + or - 5%, 50 VDCW, temp coef 0 g”d + or-30 PPM. J101 19A705512P1 | Connector, RF SMB Series: sim to AMP No. ; ! )
+or - 30 PPM. 416 B Q206 19A700076P2 Silicon, NPN: sim to MMBT3904, low profile.
thru 221111-1.
- J103
C234 19A702052P14 | Ceramic: 0.01 UF + or - 10%, 50 VDCW. Ca17 19A702236P15 CBF;’)"LC'-DJ}?CPF +or -.25 pF, 50 VDCW, temp Q207 19A700059P2 Silicon, PNP: sim to MMBT39086, low profile.
. or- . J201 19A700072P1 Printed wire: 2 contacts rated @ 2.5 amps; sim . . 3
C236 10A702052P14 | Ceramic: 0.01 UF + or - 10%, 50 VDCW. ) to Molex 22.03-2021 Q208 19A700076P2 | Silicon, NPN: sim to MMBT3904, low profile.
C419 19A702236P15 | Ceramic: 3.9 pF + or -.25 pF, 50 VDCW, temp . thru
C237 19A702061P17 | Ceramic: 12 pF + or - 5%, 50 VDCW, temp coef 0 or -30 PPM/'C. 1501 19A700072P1 Printed wire: 2 contacts rated @ 2.5 amps; sim Q210
+or- 30 PPM. . , to Molex 22-03-2021.
C421 19A702236P50 Ceramic: lOO‘pF + or -5%, 50 VDCW, temp coef O Q401 19A704708P2 Silicon, NPN: sim to NEC 2SC3356.
C238 19A702061P9 | Ceramic: 4.7 pF + or - 0.5 pF, 50 VDCW, temp * or -30 PPM/C. 3702 19A704779P11 | Connector; sim to Molex 22-17-2122. _ _
or - 60 PPM. c502 19AT02236P52 c ic: 120 pF 5% 50 VDCW. Q501 19A702524P2 N-Type, field effect; sim to MMBFU310.
. tor.
. eramic: P+ or =%, ’ J704 19A700072P29 Printed wire: 3 contacts rated at 2.5 amps; sim . .
C239 19A702061P11 Ceramic: 6.8 pF + or - 0.5 pF, 50 VDCW, temp X to Molex 22-27-2031 Q502 19A116818P3 N Channel, field effect; sim to Type 3N1877.
or - 60 PPM. C503 10A702052P14 | Ceramic: 0.01 UF + or - 10%, 50 VDCW. :
: J705 19A700072P30 Printed wire: 4 contacts rated at 2.5 amps; sim
c240 19A702061P25 | Ceramic: 18 pF + or -5%, 50 VDCW, temp coef 0 + €504 19A702061P29 | Ceramic: 22 pF + or - 5%, 50 VDCW, temp coef 0 {0 Molex 22-27-2041 P Q503 19A700023P2 | Silicon, NPN: sim to 2N3904.
or -30 PPM/‘C. +or - 30 PPM. .
c241 19A702061P73 | Ceramic: 330 pF + or -5%, 50 VDCW, temp coef 0 C505 19A702061P25 | Ceramic: 18 pF +or -5%, 50 VDCW, temp coefO+ | | | | eTARS -
+or -30 PPMI‘(I;. P or-30 PPMIC. e INDUCTORS - - - - - = - - - - RESISTORS
c242 19A702052P26 | Ceramic: 0.1UF + of - 10%, 50 VDCW 506 19A701534P7 | Tantalum: 10 UF + or -20%, 16 VDCW. L102 19A700024P7 | Coil, RF: 330 nH + or - 10%. R101 19B800607P103 | Metal film: 10K ohms + or -5%, 1/8 w.
c245 19A703314P10 | Electrolytic: 10 uF -10+50%, 50 VDCW; sim to €507 19A702052P14 | Ceramic: 0.01 uF + or - 10%, 50 VDCW. L103 19A704921P1 | Coil. R102 19B800607PSE0 | Metal ilm: 56 ohms + or -5%, 1/6 w.
tic: i s H thru
Panasonic LS Series. té'g(‘)g 1106 R103 19B800607P821 | Metal film: 820 ohms + or -5%, 1/8 w.
C246 19A702061P73 Ceramic: 330 pF + or -5%, 50 VDCW, temp coef 0 - . Hlm- N
< or 30 PPMIC. i C510 19A702061P6 | Ceramic: 2.7 pF + or - 0.5 pF, 50 VDCW, temp L120 19A705470P3 | Coil, Fixed: 15 nH; sim to Toko 380NB-15nM. R104 19B800607P223 | Metal film: 22K ohms + or -5%, 1/8 w.
or - 120 PPM. )
Coa7 19A702052P14 | Ceramic: 0.0 UF + or - 10% 50 VDCW. L130 19B800891P1 | Coil, RF Choke: sim to Paul Smith SK-890-1. R105 19B800607P473 | Metal film: 47K ohms + or -5%, 1/8 w.
cs12 19A702061P1 | Ceramic: 1 pF + or-0.5 pF, 50 VDCW. and. R106 19B800607P102 | Metal film: 1K ohms + or -5%, 1/8 w.
C248 19A702061P73 Ceramic: 330 pF + or -5%, 50 VDCW, temp coef 0 c513 19A702061P12 c ic: 8.2 nF 0.5 pF. 50 VDCW. t
R . eramic: 8.2 pF + or - 0.5 pF, | temp _—
gr;i . + or -30 PPM/'C. or - 60 PPM. 1202 19A705470P5 | Coil, Fixed: 22 nH; sim to Toko 380NB-22nM. R107 19B800607P394 | Metal film: 390K ohms + or -5%, 1/8 w.
and .
€250 10A702052P14 | Ceramic: 0.01 UF + or - 10%, 50 VDCW. C514 19A702061P33 | Ceramic: 27 pF + or -5%, 50 VDCW, temp coef 0 + L203 R108 19B800607P123 | Metal fim: 12K ohms + or -5%, 1/8 w.
or -30 PPM/‘C.
; s ; R109 19B800607P394 | Metal film: 390K ohms + or -5%, 1/8 w.
c251 19A703314P10 | Electrolytic: 10 uF -10+50%, 50 VDCW; sim to csis LoAT02061P29 | Coramic: 22 oF + or - 5%. 50 VOCW. & ‘o L401 19B800891P2 | Coil, RF Choke: sim to Paul Smith SK-890-1. °
i 9 eramic: pF +or- 0, , tlemp coe! L
2212 Panasonic LS Series. and + or - 30 PPM. L402 19B800891PL | Coil, RF Choke: sim to Paul Smith SK-890-1. R110 19B800607P102 | Metal film: 1K ohms + or -5%, 1/8 w.
C516 )
Cos3 19A701534P4 | Tantalum: 1UF + or - 20% 35 VDCW L403 19B800890P3 | Coil, RF: 11.7 uH + or -5%, sim to Paul Smith R111 198800779P8 | Variable, cermet: 4.7K ohms + or -25%, .3 w.
A Y ' o 19A702052P26 | Ceramic: 0.1uF + or - 10%, 50 VDCW SKB96-1. R112 19B800607P103 | Metal film: 10K ohms + or -5%, 1/8 w.
. -209 and : -5%, .
C254 | 19A701534P7 | Tantalum: 10 uF + or -20%, 16 VDCW. 518 L404 19B800891P2 | Coil, RF Choke: sim to Paul Smith SK-890-1. R11s 1088006070102 | Metal fim: 1K o + or 59%. /6
. -5%, A
N - 0,
C255 19A701534P4 Tantalum: 1 uF + or - 20%, 35 VDCW. c519 19A702052P5 Ceramic: 1000 pF + or -10%, 50 VDCW. L405 19B800891P1 Coil, RF Choke: sim to Paul Smith SK-890-1. R114 19B800607P103 | Metal film: 10K ohms + or -5%. 1/8 w.
. -5%, A
. oo
C256 10A700233P9 | Ceramic: 2200 pF + or -20%, 50 VDCW, €520 10A702052P14 | Ceramic: 0.01 UF + or - 10%, 50 VDCW. 1502 19A705470P35 | Coil, Fixed: 6.8uH; sim to Toko 380LB-6R8M. R115 19B800607P562 | Metal fim: 5.6K ohms + or -5%. 1/8 w
: 5. -5%, A
C402 19A705108P9 | Mica: 6.8 pF + or -.25 pF, 500 VDCW. .
P P C521 19A703314P10 | Electrolytic: 10 uF -10+50%, 50 VDCW; sim to L503 H343CLP10022 | Coil, Fixed: 10 uH + or - 10%. R116 19B800607P183 | Metal film: 18K ohms + or -5%. 1/8 w
. . - = 0, g
C403 19A702236P15 | Ceramic: 3.9 pF + or -.25 pF, 50 VDCW, temp Panasonic LS Series. L504 10B801413P4 Coil. 39 MHz
or -30 PPM/'C. ' : - .
Cc522 19A702052P26 | Ceramic: 0.1uF + or - 10%, 50 VDCW R117 19B800607P221 | Metal film: 220 ohms + or -5%, 1/8 w.
' L505 19B209420P21 | Coil, RF: 4.7 uH + or - 5%, 1.20 ohms DC res
C404 19A702061P63 Ceramic: 120 pF + or -5%, 50 VDCW, temp coef 0 ’ ! Hlm- -
Jor 30 PPM. P c523 19A701534P4 | Tantalum: 1 uF + or - 20%, 35 VDCW. Jeffers 4436-8J. R118 19A702931P326 V’\ce‘a' film: 18.2K ohms + or -1%, 200 VDCW, 1/8
and .
€405 19A702061P11 | Ceramic: 6.8 pF + or - 0.5 pF;, 50 VDCW, temp cs24 tf;ﬁe 19BB01413P4 | Coll, 39 MHz. R119 19B800607P100 | Metal film: 10 ohms + or -5%, 1/8 w.
or - 60 PPM.
C525 10A701534P7 | Tantalum: 10 uF + or -20%, 16 VDCW. L508 g‘;gl
C406 19A702061P9 Ceramic: 4.7 pF + or - 0.5 pF, 50 VDCW, temp . L
or - 60 PPM. C526 19A702236P1 Ceramic: 0.5 pF + or -.| pF, 50 VDCW, temp coef L509 19B801415P2 Transformer, 455 KHz.: sim to AEPD 162B3277P17. - i}
30 PPM. R122 19B800607P821 | Metal film: 820 ohms + or -5%, 1/8 w.
- 100 -~
€407 19A702052P26 | Ceramic: 0.1uF + or - 10%, 50 VDCW 1510 19A705470P13 | Coil: 0.10 UH + or -20%. R123 19B800607P100 | Metal film: 10 ohms + or -5%, 1/8 w.
C408 19A702061P99 Ceramic: 1000 pF + or -5%, 50 VDCW, tempcoefo | | | | eeeee--a--- DIODES ---------- R124 19B800607P471 | Metal film: 470 ohms + or -5%, 1/8 w.
+ or -30 PPM/C.
D101 19A705377P1 | Silicon, Hot Carrier: simtoMMB0O20L. | | | [ e TRANSISTORS - - - - - - - - - R125 19A702931P250 | Metal film: 4020 ohms + or -1%, 200 VDCW, 1/8 w.
C409 19A702236P11 Ceramic: 2.7 pF + or -0.25 pF, 50 VDCW, temp - _
or -30 PPM. D104 344A3316P1 Silicon, Pin. Q101 344A3225P1 Silicon, NPN: sim to MJF3055. R126 19A702031P201 | Metal film: 1000 ohms + or -1%, 200 VDCW, 1/8 w.
C410 19A702236P17 | Ceramic: 4.7 pF + or -5%, 50 VDCW, temp coef 0 D106 19A702526P2 Silicon: Schottky Barrier; sim to BAT 17. Q102 19A703197P2 Silicon, PNP; sim to MMBT4403 low profile. R127 19A702931P262 | Metal film: 4320 ohms + or -1%, 200 VDCW, 1/8 w.
+ or -30 PPM.
. D202 19A702526P2 Silicon: Schottky Barrier; sim to BAT 17. Q103 19A704972P1 Silicon, PNP: sim to Motorola 2N4918. (Used in R128 19B800607P1 Metal film: Jumper.
C411 19A702061P7 Ceramic: 3.3 pF + or - 0.5 pF, 50 VDCW, temp and
or - 120 PPM. D203 R129 19B800607P153 | Metal film: 15K ohms + or -5%, 1/8 w.
Q104 10A700076P2 | Silicon, NPN: sim to MMBT3904, low profile. e iim onmS +or-5%, JE W




PARTS LIST IC DATA LBI-39017

SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION RF POWER AMPLIFIER U101
o | towomnedo [ e 0o o 25 20 Voo e, 19A705457P1 (M57704M (403-440 MH?)
: -1%, s - 7403 19B801025P4 MIX, BALANCED; sim to Mini-Circuits SRA-1W.
R401 19B801486P151 | Metal film: 150 ohms + or -5%, 1/2 w. 19A705457P2 (M57794H (440-470 MHz)
R142 19B800607P221 | Metal film: 220 ohms + or -5%, 1/8 w. 7501 19A705613G42 | Filter. Crystal. _
R403 19B800607P102 | Metal film: 1K ohms + or -5%, 1/8 w. 4 19A705457P3 (M57704SH (470 512 MHZ)
R202 19B800607P101 | Metal film: 100 ohms + or -5%, 1/8 w. 7502 19A705613G42 | Filter, Crystal.
R404 19B800607P472 | Metal film: 4.7K ohms + or -5%, 1/8 w. '
R203 19B800607P560 | Metal film: 56 ohms + or -5%, 1/8 w. , 7503 19B801021P4 | Filter, bandpass: 455 kHz; sim to Murata CFZM-455F.
R405 19B800607P271 | Metal film: 270 ohms + or -5%, 1/8 w. rd "
R204 19B800607P221 | Metal film: 220 ohms + or -5%, 1/8 w. b 5
R406 19B800607P471 | Metal film: 470 ohms + or -5%, 1/8 w.
R205 19B800607P332 | Metal film: 3.3K ohms +or -5%, 1/8w. [ [ [ | e T MISCELLANEQUS - - - - - - - - -
R501 19B800607P181 | Metal film: 180 ohms + or -5%, 1/8 w. D (
R206 19B800607P222 | Metal film: 2.2K ohms + or -5%, 1/8 w. 13 19B801566P17 | SHIELD.
R502 19B800607P270 | Metal film: 27 ohms + or -5%, 1/8 w.
R207 19B800607P181 | Metal film: 180 ohms + or -5%, 1/8 w. 14 19B801578P1 | CLIR SHIELD. 6
R503 19B800607P472 | Metal film: 4.7K ohms + or -5%, 1/8 w. \_
R208 19B800607P473 | Metal film: 47K ohms + or -5%, 1/8 w. 1 2 3 4 5
R504 19B800607P270 | Metal film: 27 ohms + or -5%, 1/8 w.
R209 19B800607P332 | Metal film: 3.3K ohms + or -5%, 1/8 w.
and R505 19B800607P683 | Metal film: 68K ohms + or -5%, 1/8 w.
R210
R506 19B800607P823 | Metal film: 82K ohms + or -5%, 1/8 w.
R211 19B800607P101 | Metal film: 100 ohms + or -5%, 1/8 w.
R507 19B800607P183 | Metal film: 18K ohms + or -5%, 1/8 w.
R213 19B800607P103 | Metal film: 10K ohms + or -5%, 1/8 w. .
R508 19B800607P1 Metal film: Jumper. 1. Pin
R214 19B800607P331 | Metal film: 330 ohms + or -5%, 1/8 w.
R509 19B800607P272 | Metal film: 2.7K ohms + or -5%, 1/8 w. 2. Veel - 1ST STAGE
R215 19B800607P822 | Metal film: 8.2K ohms + or -5%, 1/8 w.
R510 19B800607P270 | Metal film: 27 ohms + or -5%, 1/8 w.
R216 19B800607P222 | Metal film: 2.2K ohms + or -5%, 1/8 w. 3 " VCC = 2ND STAGE
R511 19B800607P473 | Metal film: 47K ohms + or -5%, 1/8 w.
R217 19B800607P101 | Metal film: 100 ohms + or -5%, 1/8 w. 4. Vec - OUTPUT STAGE
R512 19B800607P822 | Metal film: 8.2K ohms + or -5%, 1/8 w.
R218 19B800607P683 | Metal film: 68K ohms + or -5%, 1/8 w. 5. Pout
R513 19B800779P4 | Variable: 1K ohms + or -25%, 100VDCW, .3 w.
R219 19B800607P273 | Metal film: 27K ohms + or -5%, 1/8 w. 6. FIN - GROUND
R514 19B800607P682 | Metal film: 6.8K ohms + or -5%, 1/8 w.
R221 19B800607P154 | Metal film: 150K ohms + or - 5%, 1/8 w.
R515 19B800607P821 | Metal film: 820 ohms + or -5%, 1/8 w.
R222 19B800607P333 | Metal film: 33K ohms + or -5%, 1/8 w. 8 VO LT REGU LATOR U 1021 U 105
RYT1246003/4 (LM35
R223 19B800607P105 | Metal film: 1M ohms + or -5%, 1/8w.  {( —{( | | ______ INTEGRATED CIRCUITS - - = - - - - ( )
R224 19B800607P472 | Metal film: 4.7K ohms + or -5%, 1/8 w. U101 10A705457P3 | PA Module: 470-512 MHz; sim to M57704SH.
R226 19B800779P4 | Variable: 1K ohms + or -25%, 100VDCW, .3 w. U102 19A134717P3 Linear: 8 Volt Regulator; sim to MC7808CT.
R227 19B800607P473 | Metal film: 47K ohms + or -5%, 1/8 w. U103 19A701789P2 Linear: Dual Op Amp; sim to LM358.
and
R228 19B800607P223 | Metal film: 22K ohms + or -5%, 1/8 w. U104
R229 19B800607P183 | Metal film: 18K ohms + or -5%, 1/8 w. U105 RYT1246003/4 Sensor Temperature; sim to LM35. O
R230 19B800607P332 | Metal film: 3.3K ohms + or -5%, 1/8 w. U201 19D901958G5 Voltage Controlled Oscillator.
R231 19B800607P472 | Metal film: 4.7K ohms + or -5%, 1/8 w. U202 19A700029P44 | Digital: BILATERAL SWITCH. PINS:
R232 19B800607P103 | Metal film: 10K ohms + or -5%, 1/8 w. U203 19A704971P1 Linear: +5 Volt Regulator; sim to MC78LOSACP. 1- ¥ee
R233 19B800607P332 | Metal film: 3.3K ohms + or -5%, 1/8 w. U204 19B801351P16 | Crystal, Oscillator: 12.8 MHz. 2-v¥out
R234 19B800607P472 | Metal film: 4.7K ohms + or -5%, 1/8 w. U205 10A704287P2 | Prescaler: /128, /129; sim to MC12018. 3-GND
R235 19B800607P183 | Metal film: 18K ohms + or -5%, 1/8 w. U206 19B800902P4 Digital: Synthesizer, CMOS Serial Input.
R236 19B800607P471 | Metal film: 470 ohms + or -5%, 1/8 w. U207 344A3820P1 Voltage Regulator: Linear, 8.5 Vdc.; sim to SGS o o 03
4885CX.
R237 19B800607P103 | Metal film: 10K ohms + or -5%, 1/8 w. DUAL OPERATIONAL AMPLIFIER U1
g];;i,g U501 19A704619P1 Linear: Osc/Mixer/IF/Det/Amp; sim to MC3361AP. 19A701789P2 (LM358)
§ U502 19A704073P2 Linear: 8 Volt Regulator; sim to MC78L08CP.
R240 19B800607P154 | Metal film: 150K ohms + or - 5%, 1/8 w. u
thru U503 344A3820P1 Voltage Regulator: Linear, 8.5 Vdc.; sim to SGS
R242 4885CX. OUTPUTA | 1 8 | vCC
R245 19B800607P223 | Metal film: 22K ohms +or -5%, 1/8w. & |} | | CRYSTALS - - <o~
i INPUT A(-)| 2 7 |OUTPUT B
N -50,
R246 19B800607P102 | Metal film: 1K ohms + or -5%, 1/8 w. Y501 19A705376P5 | Crystal, Fixed Frequency: 45.455 MHz + or -10
' PPM.
R249 19B800607P100 | Metal film: 10 ohms + or -5%, 1/8 w.
INPUT A (+)] 3 6 | INPUT B (-}
R251 19B800607P100 | Metal film: 10 ohms + or -5%, 1/8w. |\ | | | meemeeeeee- FILTER ----------
thru
R254 5321 19A705458P10 | FILTER, HELICAL: 485-505 MHz; sim to 302LXP-18065. vEE | 4 5 [INPUT B (+)
R255 19B800779P16 | Variable: 100K ohms + or -25%, 100 VDCW, .3 watt. 7402
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*L8 IS PART OF PWB.

NOTES:
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1. C12 AND D7 ARE NEVER USED SIMULTANEOUSLY.
D7 IS USED IN GROUPS 1, 3,4, 5. C12 IS USED IN

GROUP 2.

(19C851614, Rev. 2)
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MODEL NO.

REV. LETTER

PL19D901958G1
PL19D901958G2
PL19D901958G3
PL19D901958G4
PL19D901958G5

> P> >

l (B+>

R6
c10

| ——~RFoUD
5

BILATERAL SWITCH U202
19A700029P44

5 VOLT REGULATOR U203

19A704971P1 (MC78LO5ACP)

PIN CONFIGURATION

INDENT M 1312 11 8 9 10
o T e e T o T e T e B o
PIN “1"
LOCATOR —— %) TOP VIEW
)
LI o o LT LT
12 3 45 6 7
13
CONTROL 1 G—] 2
1 0 out 1
N1 O—
5
CONTROL 2 58— 3
1 O out 2
N2 O—]
e
CONTROL 3 G— a
8 —o0 ourt 3
IN 3 O—
12—
CONTROL 4 O—] 10 Vpp = PIN14
-
1 -
W4 Vgg = PIN 7
BOTTOM VIEW

PIN IDENTIFICATION

PIN 1. OUTPUT
PIN 2. GROUND
PIN 3. INPUT

TEMPERATURE COMPENSATED CRYSTAL OSCILLATOR U204

19B801351P27

O O

4 1

©3 ZO

PIN CONNECTIONS

1. COMMON AND CASE
2. OUTPUT

3. +Vce

4. MODULATION




IC DATA

LBI-39017

PRESCALER U205

19A704287P2
MC| 1 u 8 |VCC
ouT-| 2 7 |VREG
ouT +| 3 6 |IN-
GROUND| 4 5 |IN+
TOP VIEW
SYNTHESIZER U206
PIN CONFIGURATION PIN DESCRIPTION
19B800902P4
OUTPUT BIAS 1rop 20 RAMP BIAS
0SCIH 2% 9 .
INDENT 20191817 1615141312 11 von
Py T oy O5C oUT : 18 HOLD CAP.
. CHARGE PULSE 17 AHALOG PD OUT
PIN ™1 —al" TOP VIEW VDD 5 18 VSS'
LOCATOR (FS)FREQ. SENSE g 15 RAMP CAP.
TR TR T T TR TR TATEY VSS5 : 14 SHIFT REGISTER OUTPUT
12345678910 MODULUS CONTROL 13 LATCH EHABLE
2 7 LOCK DETECTOR A DATA IN
FIH CLOCK
— 2 & CHARGE PULSE
18
— o HOLD CAP.
I 1 o RAMP CAP.
ra 1
LATCH —p 14 BIT SHIFT REGISTER H o OUTPUT BIAS
EHABLE o 1 20 RAMP BIAS
D 14 BIT LATCH | 17
0SC OUT 0—— “:Dl | — L SAHALOG
1 AHALOG PD OUT
2 R DIVIDER R & [——evir
0SC IH C  14BIT PROGRAMMABLE COUHTER {DETECT |16 5 oo
10 A DIVIDER |_ H DIVIDER 5
FIH o_[;:l C 7BITCOUNTER | LIC 19 BT coUNTER Fv DIGITAL —0 {FFI}SE}Q. SEHSE
8 - &
]
ggﬂ?&:ﬁ @ I T —DETECT ——=2 27 LOCK
—{ena  7BIT LATCH HEHA 10 BOT LATCH | DETECTOR
T 14
DATA o2 [TEIT| inc seirse [—pc 1wBiTsSR | I—c SHIFT REGISTER
Lf—' out
cLock o1 l L
— 55 vop
7
— vsS

BLOCHK DIAGRAM

VOLTAGE REGULATOR U207, U503
344A3820P1

@

input

ground

QUTPUT

INPUT
(=

|

REFERENCE
PREREGULATOR AND []
ERROR
AMPLIFIER

DUMP
PROTECTION

l

OSC/MIXER/IF/DET/AMP U501
19A704619P1 (MC3361AP)

FOLBACK
CURRENT
LIMITER

] I

THERMAL
PROTECTION

<

GND
©

MIXER

INPUT  GND MUTE CONTROL IN

SCAN SQUELCH FILTER FILTER RECOVERED

OUTPUT INPUT AUDIO

o1 [] fu] To] [o] [o] [=] [o]
Lo :

PIN CONFIGURATION T
SQUELCH TRIGGER WITH
INDENT- 16 15 14 13 12 11 9 10 HYSTERESIS
_“\\ﬁﬁﬁﬁﬁﬁﬁﬁ

PIN"" —— TOP VIEW
LOCATOR 2*0

L L R e e

1 2 3 45 68 7 8

8 VOLT REGULATOR U502
19A704073P2 (MC78LO5ACP)

OSCILLATOR Vv

k.

18K

T LT LT T [

CRYSTAL MIXER
asc QUTPUT

I

BOTTOM VIEW
PIN 1- OUTPUT
PIN 2 - GROUND
PIN 3 - INPUT

BLOCK DIAGRAM

@

INPUT

5 7 |i|

vcc LIMITER DECOUPLING QUAD

CoIL

11



LBI-39017 OUTLINE DIAGRAM
VIEW FROM COMPONENT SIDE VIEW FROM SOLDER SIDE
BRYA T
5560 oOOoO0o0000000 J?UZUB II Q209 0 [0 0210 [e]eYeTelelelelelele] L - —._/
J705 @ OO0 m = U206 R4 c28qz03 28 0 0 nls  So[g R o O 522
0503 us03 3 @ 5 o1 — o] [eToTeTeTe] = [O&xooo %E g ngﬂ i O .
13 By ﬁ 0} reTeTeIeToTerol mavall® ] . caay o= = mE rezt csto 8 =
O OMus2_ -, N 275 .. oca 3 = 3 =
oo S (@] LW L 232 o =22y E 2 02%2£|:|R214 c2q5 R22d Unsnz ED n| I:I 2 oo - BY
C)LSI]Q 7503 = 0] O O8N 8583 23 o T . 5 80
ooolloSon = sqrE OO 1T I g™ Dc212 [12 05 Chsps 2
OCO e 5“ Dg DDDD[QMD D E:J [Ir217 =g, Rl | [ (3] I:Is mcs12 E
00000000 O |:| 573 I:Il_g]g U201 czam:ﬁ]% B IRz w|;|‘=|:| DRE"M 0 0 naos
! © cH3 < 2 & = ] =
1 Q O czzo 8 gn =2 c%'ng[lcza‘r&'j)& = a0 g0 & FOcs1sB csar 518
50000000 & OLW 8002 5 2 0 [12 rsos  SHEPS ]
7502 O lelele R256 [Cras3 &% 203005 0= cmsHE eses = O ¢ O
o O [ I:I'; 236 I;l “ a2m | [ = R514 DS — gl:lcsw R611
O C 4‘1 ( & D& Q202 3 oo csos =1 R504 c51 ok
s[0p°00°C O[T, o O Ofo C ) C D88 ¢ - ) O
= Z4m = OUO oo © c242 stz C121|:| D106 Clcis  Rana—] O
“lals o 9olol 2102 [ ) i U BEE 8 [ el O B [
o o 9On0 8 fems R114 ~ CHT cage [ S04 CS  paps g
J101 3 o N = 0z ot™4 8 [ = 0z 0
- AJd OZQOQGSSL.D_OI o[ [l ﬁ I:”:l Cios Lt T Slﬁm §|:| — 0
P - -4 [
b L130 L4 Sjeo0o e 113 rioa []2 c2l] — 3 e g
||:I O| te T ™ R115 [ g =) =0rag 2 wo ] o o
Fdpkd - =T ot == : 5
L0113 @ = MOE . O “= g o = [E 0 ml o g0
O [oz] O = Q & By o PO Dg = @ e L G Ds Dgg —-—— 2 ]
— = w EDDEI g a0 5 S o Ggl:l ED =]
O 194 LC, vt EDDED &= c12s oz o RAT9 Lo 1 03 = 03
A 1102 s 21 o (o] o] *AA=s 8 = M m = = 1 rios C104
: O EDDEQNSED DEmzs e 5D c114 c115 & c124 O
MARKING SIDE b g
OF 0103
2 8 E LEAD IDENTIEF]CATION
(TOP VIEW)
LEAD IDENTIFICATION FOR Q2
FOR Q1 sc
2 i
C 1 M L4 LEAD(;II-DOEF;\I\'I{II:IVQATION
B L nn FOR D1
s I C5
T3 LT b EXCITER BOARD A102 1 El:l B e =
" 19B851643G1, G2 & G3 o
I::L===+L2+ :: UD EDDDD
iy L1 i mD
I =I E E?
12?2515436 = IL'F-F CAUTION C11n: Clgl"_
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RF BOARD

188D5062G1-G3

(188D5062, Sh. 1, Rev. 3)
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(19A705441, Sh. 2, Rev. 1)




SCHEMATIC DIAGRAM

LBI-39017

403440 MHZ | 440470 MHZ | 470512 MHZ
COMPONENT SPLIT (G2) SPLIT (G1) SPLIT (G3) ALL RESISTORS ARE 1/4 WATT UNLESS
A A A OTHERWISE SPECIFIED AND RESISTOR
I Y VALUES IN OHMS UNLESS FOLLOWED BY
po - " - 8.5vTX I K=1000 OHMS OR M=1,000.000 OHMS.
R SITCH = 2 CAPAPCITOR VALUES IN PICOFARADS [EQUAL
c130 13 39 33 T < 2 et TO MICROMICROFARADS] UNLESS FOLLOWED
ey P P 0 Q105 N BY u=MICROFARADS. INDUCTANCE VALUES
37731 Tx SWITCH Ell P ML 3, |swa. IN MICROHENRY'S UNLESS FOLLOWED BY
cl3z 22 39 3.0 %ﬂ ¥ | MH=MILLIHENRYS, NH=NANOHENRYS OR
o St SHD WA H=HENRYS
c102 1 6.8 68 m 3 22uF 2 o J704
19 39 19 39
= 120 120 100 $Rin2 — =
R102 51 56 56 10K 1 l3
C116 13 100 100 R120% > RAG 3| NC |2 «
AL SWas Sk o uws |
c140 - 56 56 D06
141 - 5.6 56 1 R113  U103.1 3 ] A T Rz 12
1K s
L120 39 15 15 0103 3 2 J— c121 “ -
DPTT 3
R130 390K - - 3 1.8¢ e 8
»
C143 120 120 - 2 RIS >
c1a4 120 c122 — 1K = R11g
120 - 022uF Tx Rz = WA A
cl4z 12 12 13 wny 130K =
127 - - 2200pF SWITCHED BV - = R110 é
K R125
4020
POWER CONTROL R117
SWW A+ W AN
MODEL NO. REV. LETTER 0.9 ANY
R127
188D5062G1 E 103 4320
188D5062G2 c Y R122 geaafy
188D5062G3 A €133 820 —AAA Ru2a
[ c105
Rx Tx
La01 (
OVIBAY 024uH R123
I 3 1 J1.l]‘ 2
* pan l J_ b R140
ci19 €402 AR
10K
I I 3
R401 o R1M
" = = — c125 == R128 8.5TX %
A — — . ! - 330pF 0
1 J:cm
= — 6.8uF
3 014 R105 —
— 47K — -
J101 g:n; L ol - WA 1 \f
pi +
Fal 1L . 'uﬂ.'f.H '0,1,?,'"" . A+ W CONTROL C126 c117 c118
- " (I 1 1 1 1 330pF Py 10uF §L1[l§
c130 c13 c132 ' D104 ﬂ—cms -T—c1ug 1 Hem
2 R121 £ 106 R119 2 R120 L104 G0 e BuE
2 L102 6.8uF 01uF L103 s D1uF o —
[ 3] R101 A A & 330nH 10 10 10 — — —
B — L L e e e = C119J_
- - - -|- F30pF
= = il [ L] CM3—= c114
=C120 330pF 330pF 330pF A102 —
J102 1000F n SE =
2 RiD2 B TTRAY 2y 28 3
= 3 — _— 1 3 , = 3C 4D
' t clza B B 4
wCC1
A B sur 5| e e ,  cts [ EXCITER BOARD A102
L < - 1t ouTPUT INPUT 1t A _-_ 198851643G2
= — P.A. MODULE =
g 0101
L - 1 -
= 1 s
5 # # #
. Te&10T éo
1 Tem Lt10L
T c10e # = L1 S#R2 S#R3
1000pF 930pF c12 L2 g #R5 E 3
= — #CH Q2
i #R7  #C3 #a1
cs #c1 | #D1
(_‘
&« It e (EXCITER INFUTY
L5 1% Ll kN SH. )
RF BOARD : o
Cc7 L
# #R4 #R1
188D5062G1-G3 Jl i e | i
.. + + * + : | +
(188D5060, Sh. 2, Rev. 6) - =

(19D902035, Sh. 1, Rev. 5)
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LBI-39017 SCHEMATIC DIAGRAM
403440 MHZ 440470 MHZ 470512 MHZ
COMPONENT SPLIT (G2) SPLIT (G1) SPLIT (G3)
A A RA05
C405 10 6.8 5.8 270 RF AMPLIFIER
C406 10 5.6 4.7
C409 2.2 2.7 2.7
c410 6.8 39 1.7 18T MIXER
411 6.8 6.8 3.3
12 4.7 5.6 6.8 SEE SH.3
C413 10 12 12 L.0. INJECTION
Cd14 47 3.9 R404 i L403 Z403
R406 270 390 170 47K 11.5nH - 11r LocaL oscl®
A L40. A 2402 415 g GND GND—g
C410 0.0%4uH ca13 7 120pF SRF PORT GNDf2 — C417
ST It A it IN ouT HF——| RF PORT GN 4.7pF
C416 7401 C404  L402 Q401 |3
1200F  Gi7uH 4 ; 120pF  017uH 2 /7 A NC NC GND GND 502 L
It e IN ouT I¢ e %) A R406 A o i e h2 1000pF =
19
NC__NC_GND GND 7 o 408 = &1 == caz =414
L c403 R L caos 1 ca06 5 Rao3
39pF &0 & T T 1K c418
D402 A 1000pF
LS02 RX_SWA+  J706
LF. BUFFER IF. AMPLIFIER av Hour B T, Ry sw A
H g521 GND L cs22 2, |y
10uF o AuF 3
L voLIsQ H
9
ROT0 DEC.8v SEE su.3| L — 4, |a
R504
27 3
R502 WA—Y ’
D022 c508 £ egorL  tLcsz4 396 CONVERTER!IF | S
u .01UFI I“‘F 8 oo DETECTOR RELAY
3
R505 RE09 |2 1 RX_SW_A:
- L L L s | &Ly gRe 2 |
503 1 = = = 68K K LS0T 3 27K T DE01 % D502 _L VOLISQ F
O1uF ] T2 e L A
154 -
L i L503 = & It o REG 85V
= 10 45V o hensn R $ A holo
2 C508 L H _cs23 4L cs12 8.2pF ZOpZZPEg
O1uF :|:1uF 1pF So2o_ L=< LOG_B.5V
L = g-
§ 5830 a8 =
7501 7502 2Ra28=680 L509
AIE 3 {INLA So0ss>30ad 4 6 |
- 7.3V 11213T1415[6[7 B 7.4V | 3
] ] - " | A
L
6 2 z . 7 2 |8
nsi 8O gg“"; R511 |
sl = L505 gl = c510 C514 = =P 47K -
N Lso4 SRS03 35308, sRE1 | &L Lsos $R807T ZTPF | SReos Z7pF N o2 L c517 =
56K . 10K 18K 100 AuF
=] 7|2 C511 = ?4 1 L C516 Z503 |GHD GND GND
HEE zl o T T 486Kh
| = o = 01uF o |alr 22pF Z 13 [4 Is - CB518
134 152 Z 16 AuF
L508 }/.%
j— [=]
= g
1: LITL b
LOG_B.5v d] = -7 74JUNE
U503 R515 _|:|1_‘f501 -
RX_SW_a+——Hout N[ DEC. 8Y > gag 2
GND
2 4 c525
T 10uF

RF BOARD
188D5062G1-G3

(188D5060, Sh. 2, Rev. 6)
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SCHEMATIC DIAGRAM LBI-39017
Tx SWITCH
AMPLIFIER R204 a8y 6.3V 1T=3 . * 3
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= = = = = = — — R230  ¥fS RCE Tk 150K
come = 33K [—g|VSS SROUTH® 4700pF — —
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LBI-39017 SCHEMATIC DIAGRAM

c112
1
VX 10PF LT |~
Rx SWITCH - =1 2,
Q105 R U102 ¢ > |A*
1 X
3 3our  INH 3> [sW Ax
psed S 5210; GhD SWA J704
BEamn 2 u f SEE SH.3
€R112 = =
210K ]
R129 £ R116 3[NC]2 13
15K - SW A+ 318K | U108 =3
D106
1\ RIS u1gs1 _Bgs _ W Tx Ry 1o .
a3 ( P—w—Ic7Vee 1 c121 R1a__ Jossv &
f|/ ND 1uF 10K [DPIT =L
ALL RESISTORS ARE 1/4 WATT UNLESS z2 4- 1.9 ) o
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VALUES IN OHMS UNLESS FOLLOWED BY AL C122 1 756K = R124 |2
K=1000 OHMS OR M=1,000,000 OHMS. 022uF Tx Rx = A
CAPACITOR VALUES IN PICOFARADS A4 2v/12v L 470
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FOLLOWED BY u=MICROFARADS. INDUCTANCE R125
VALUES IN MICROHENRYS UNLESS FOLLOWED POWER CONTROL 4020
BY MH=MILLIHENRYS, NH=NANOHENRYS OR SW As Vivi—
H=HENRYS. A
R127
MODEL HO. REY. LETTER R103 R122 R130& 4320
188D506264 c CI33 = 7820 7820 390K R126
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> . - . sy N 2
¥ D401 J_c419 J_c402 ( 2 T J_ W R140
WAy
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SCHEMATIC DIAGRAM LBI-39017
X caor
RE_AMP AuF RIS e AMPLIFIER
SEE SH.1 7270
1ST MIXER
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') O1uF 506 1uF A 1pF LOG_85YV
7.8V 1 Sz L = Us01
" Q502 = =
C505 7501 7502 C509 3]
€501 | 18pF m O1UF 2 1 @ a2
1 2 - 1 IHI 3 3 IHI 1 r 1V \QILS/4 7.3V |1|2‘3 a5 sl? I Y ] ,7,! 3~
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LBI-39017 SCHEMATIC DIAGRAM

53V Tx SWITCH
AMPLIFIER R204 > —— .
200 88V L c20a *Lcoos R207 SEESH1
37V Y IﬂuF 47uF 180 g§BV DPTT
c201 - R209
01uF | 4 U201 L L Q202 §3.3K
' L202 B+ = = R208 . .
€ $22nH 5lkRFouT BDSWH < 1o 1 ca00 |_ .7{702
= a_z -4V Tx < 2200pF ‘T" 2200pF ——< | DPTT
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OUTLINE DIAGRAM
VIEW FROM COMPONENT SIDE VIEW FROM SOLDER SIDE
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LEAD IDENTIFICATION
FOR (208, G209, Q210
AND Q503

FLAT
Izve
¢ ™8

IN -LINE

TOP VIEW
NOTE: CASE SHAPE IS DETERMINING
FACTOR FOR LEAD IDENTIFICATION

MARKING SIDE

PIN2

CENTER LEAD

|<— 087

LEAD FORMING FOR
U207 AND U503

LEAD IDENTIFICATION
FOR U203, U106, UB02

FLAT
i 1 FLAT-__
85
IN - LINE
TOP VIEW
NOTE: CASE SHAPE IS DETERMINING
FACTOR FOR LEAD IDENTIFICATION
—-I I-—.oss

LEAD FORMING FOR
u10&

PIN2
CENTER LEAD

EGE PT. NO.
CENT. FREQ.

[7]

VIEW "A"

LEAD IDENTIFICATION FOR
(SOT} TRANSISTORS AND DIODES

2AB

1AE
S

(TOP VIEW)

—lccs
G

LBI-39017

NOTES:

5. THE FOLLOWING ITEMS ARE MOS DEVICES REQUIRING
CARE PER 19A701294: Q302, U202, U206.

Z501 AND 2502 ARE A MATCHED PAIR OF CRYSTAL FILTERS

P

WHICH MUST BE ORIENTED WITH "B" RESONATOR AS SHOWN.

"B" RESONATOR IS IDENTIFIED BY DOT ON CAN. WHEN NO DOT IS
PRESENT, VIEW THE PART FROM THE SIDE WHERE THE PART NUMBER AND
CENTER FREQUENCY ARE VISIELE AS IN VIEW “A" THE TOP LEAD

WILL BE THE "A" RESONATOR, THE MIDDLE LEAD WILL BE GROUND

AND THE BOTTOM LEAD WILL BE THE "B" RESONATOR.

COMPONENTS C207, C256 AND ITEM 13 ARE HAND SOLDERED TO
BOTTOM SIDE OF PWB AS SHOWN. KEEP LEADS AS SHORT AS POSSIBLE.
SOLDER ITEM 13 TO CENTER PIN OF 2502.

CONNECT C502 AND L510 AS SHOWN. THE PATTERN BETIWEEN L510 AND
2403-3 MUST BE CUT AND SOLDER MASK REMOVED FROM NEW ENDS TO
HAND SOLDER C502.

CAUTION

A\

OBSERVE PRECAUTIONS

FOR HANDLING

ELECTROSTATIC

SENSITIVE
DEVICES

RF BOARD

188D5062G4
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