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DESCRIPTION The TRS board contains the transmitter (less PA) and

receiver circuitry, microcomputer and EEPROM, frequency
synthesizer, audio processor, and voltage regulators. The

The transmitter/receiver/system board (TRS) formicrocomputer controls all system functions, supplies fre-
DELTA-S provides all functions necessary for two-wayquency data to the frequency synthesizer, and tone/code data
communications in the 29.7-50 MHz range. The TRS boartP the Channel Guard option board. All RF frequencies are

is provided in three groups. TRS board 19D901&B0s  generated by the frequency synthesizer.

used in radios operating in the 29.7-36 MHz range,

19D90163G2 operates in the 36-42 MHz range, and f r z
19D90163@3 operates in the 42-50 MHz range. Maximumlocated along the side of the radio near the heat sink assem-

channel separation for each frequency split is shown in TabRly-

1.
Table 1 - Maximum Channel Separation
FREQUENCY NO CENTER W/CENTER W/CENTER TUNING
SPLIT (MHz) TUNING TUNING
1 dB DEGRADATION 3 dB DEGRADATION
29.7-36 0.5 MHz 1.0 MHz 1.5 MHz 1.75
36-42 0.625 MHz 1.25 MHz 1.75 MHz 2.0
42-50 0.75 MHz 1.5 MHz 2.0 MHz 25

The transmitter PA is mounted on a separate board
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The TRS board is controlled by the control unit. TheWhen Channel Guard is present the release of the PTT signal
control unit interconnects with the radio by a power/controlis delayed by the microcomputer for approximately 160 milli-
cable connected to front connector J601. seconds to eliminate any squelch tails.

In addition to the normal radio functions, the microcom- The microcomputer immediately closes the antenna relay
puter contains self diagnostic routines to aid in troubleshootingwitch by applying a low level to DPTT at A701-28. The
the radio. Included are internal tests of the microcomputer armdicrocomputer then delays 15 milliseconds before the transmit
input/output tests to assure proper operation of the data pdV is switched on by applying a low level on TX ENBL at
and data bus. Diagnostic and Troubleshooting Procedures a&01-32. This is done to guarantee that the antenna relay
included in the Service Section of this manual. contacts are closed before the transmitter is energized. Once

DPTT is at alow level the receive audio is muted. Buffers Q716

Centralized metering jacks are accessible from the top &nd Q717 provide DPTT to the audio control circuits, antenna

the radio, and provide access for system, RF and PA meteringlay, and the option board.

The TX ENBL line is controlled by microcomputer port 1
CIRCUIT ANALYSIS (bit 5 A701-32) through inverter Q718 and bilateral through
inverter Q718 and bilateral switch U302C & D. A low level on
A701-32 turns Q718 off, allowing the bilateral switches to be
SYSTEM CONTROL & INTERFACE turned on and A- applied on the TX ENBL line. Inverter Q720
is also turned on during this time to inhibit the alert tone PTT.

The system control and interface circuits consist of the
microcomputer, electrically erasable PROM (EEPROM), interChannel Selection
face circuits for voltage shifting and protection and a watchdog
timer. The EEPROM gives the user the capability to program . . S
P : : The microcomputer and EEPROM provide the radio with
or reprogram the radlos personallt_y as desired. The EEPROM to 32 independ%nt transmit and rec%ive frequencies. Each
contains the receive and transmit frequency data, ChanngP :

: - tilne the PTT switch is operated the microcomputer transfers
S;raég;r?r?gl ftr)zgrsenues/mgnal codes and the CCT delay Onc‘i{rannel data from the EEPROM and converts it to frequency

data assigned to the selected channel. The frequency data is
then loaded serially into the frequency synthesizer.

NOTE
. The microcomputer continually monitors the status of
The EEPROM may be programmed serially through(the  tri-state buffers U704A-D. These buffers are periodically
front connect using the General Electric Universal Rgdio  turned off by a positive 5 volt, 1 millisecond pulse from
Programmer Model TQ2310. A701-36. At the same time PROM power switch Q715 is turned
on and applies +5 VDC to the EEPROM. When the buffers are
The TRS board also provides access for parallel loafling turned on channel select data is 1oaded into input/output ports
(through program connector J]_]_]_) on aper channel basis of th_e microcomputer through po_rts P20-P23. Power is then
using the General Electric Programmer 4EX22A10. applied to the EEPROM and the tri-state buffers are turned off.
The microcomputer converts the channel select data into ad-
dress information, accesses the EEPROM, and receives the
frequency data stored in the addressed location. This data then
] ] . _ passes through the 1/0O ports of the EEPROM and P20-P23 of

The microcomputer interfaces with the control unitthe microcomputer. The conversion process is repeated eight
through J601, responding to all user commands and contr@es in rapid succession (eight locations are required for each
functions originating from the control unit. It provides the channel) and the data loaded serially into the frequency syn-
transmit and receive data to the frequency synthesizer, switCthesjzer using the clock and data lines. This data also includes
ing information for tone and digital Channel Guard, and thechannel Guard information, if present, and carrier control
carrier control timer (CCT) function when the radio is in thetimer information on a per Channe' basis_ A 4_mi||isecond
transmit mode. A block diagram of the system control functhannel change pulse from port P16 of the microcomputer is
tions and frequency synthesizer is shown in Figure 1. also sent to the frequency synthesizer to speed up channel

. ] ) acquisition.

When the microphone is keyed the PTT line from the
control unit goes low. This low is applied to the microcomputer  Also considered at this time is the status of frequency bit
through buffer Q701 and inverter Q711. Q701 is controlled by (FB5) and the PTT line A701-38. The status of the PTT line
ignition switch A+. The ignition switch must be on and A+ js ysed to determine if the radio is in the transmit or receive

applied to the base of Q701. Q701 must be turned on to permyjode to assure the right frequency data is accessed. The status

keying of the transmitter.

Copyright© February 1986, General Electric Company

of FB5 also determines which EEPROM contains the reV0|tage Translation
quested data.

A second EEPROM is required if more than 16 channel Inverter buffers U707D-F, and Q721 translate the 5VDC
are provided. The second EEPROM is plugged directly intéEVe!S required by the microcomputer to the +9 VDC level
pins extending above the top of the first EEPROM. ProgramiS€d Dy the frequency synthesizer. Inverter Q719 restores
ming Jack J711 may be used to program both PROMS (usirfgPck polarity.

PROM Programmer 4EX22A10).

Channel Guard
Diodes D718A and B and D719A and B provide spike

protection for the microcomputer. D717A and B provide  The Channel Guard encode and decode functions are
spike protection for the EEPROMS. implemented in the microcomputer under software control.
The microcomputer provides digital and/or tone Channel

. Guard with STE.
Watchdog Timer varc

If the radio is in the receive mode, the Channel Guard

The watchdog timer, consisting of a digital countertone/code is hard limited and inputted into the microcom-
U703-A and Q714, monitors the operation of the microcomputer through A701-29 (LIM CG Tone Decode). If the cor-
puter and U703A generates a reset pulse in the unlikeliect tone code is present, the receiver is opened by the RX
condition that the microcomputer gets lost and does nd¥lUTE line. If the radio is in the transmit mode, the micro-
execute the software properly. A 6 MHz crystal, Y701, stepsomputer generates the Channel Guard tone using WALSH
the microcomputer through the software. As programmed iBIT 1 and WALSH BIT 2. Those outputs are summed to-
software a random pulse appears at A701-35 and is appliggther and filtered on the optional Channel Guard board to
to the base of inverter Q714, momentarily turning it on ang@enerate a smooth sinewave for tone Channel Guard or a
inhibiting any reset pulse from timer U703-A. If the timer digital waveform for digital Channel Guard.
does not receive any inputs for a specified period of time,
Q714 turns off and U703-A times out and applies a reset .
pulse to pin 4 of the microcomputer. The watchdog reset wilkreguency Synthesizer
normally restore the microcomputer to normal operation so

that Only one pUlse will occur. In the event the microcom- The frequency Synthesizer receives ClOCk, data, and
puter is not restored to normal operation a 6 Hz square way@ntrol information from the microcomputer and from this
will appear on the reset line and the indicator D713 (nowgenerates the TX/RX RF frequencies and provides frequency
unlocked) will turn on. Refer to the Service Section of thiSpck status to the microcomputer. It consists of synthesizer
manual and run the self diagnostics routine to determine thfhip U201, low and high current buffers, loop filter, TX &
problem. RX voltage controlled oscillators (VCO's), feedback ampli-
fiers, dual modulus prescaler, and reference oscillator. The
VCO's are locked to the reference oscillator by a single
Advance Change Pulse direct divide synthesis loop consisting of the feedback buff-
er, prescaler, and synthesizer. The VCO’s operate over a
The advance change pulse is received from the optiofiequency range of 29.7 MHz to 50 MHz.
board through connector J601 and applied to the microcom-
puter interrupt port A701-6 through inverter Q713. The .
advance change pulse is required in radios equipped Wiﬁ\eference Osscillator
PSLM. When a call is received on a priority channel the

advance change pulse interrupts the microcomputer forcingn The reference oscillator consists of a 5 PPM oscillator,
it to service immediately the 1/O circuits. The tri-state buffer audio amplifier and temperature compensation network.

. : " SThe standard reference oscillator frequency is 13.2 MHz.
are turned on and new channel select information read in.

The 5 PPM oscillator is a standard Colpitts circuit using
a FET transistor Q352 and fundamental crystal Y351. Oscil-
lator output is typically 0.7 VPP. Audio deviation is set by

. . . R358 for+l kHz.
The carrier control timer function is executed by the

microcomputer under software control on a per channel
basis. When the programmed time has lapsed an alert tone is
generated from P13 (A701-30) on the microcomputer, ap-
plied to the audio PA and heard on the speaker. The CCT may
be programmed for 1, 2, or 3 minutes or disabled (not
programmed).

Carrier Control Timer
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Figure 1- Block Diagram System Control and Synthesizer
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The temperature compensation network consists of R35illiseconds each time a channel is changed in receive or when
R354 and D351. R353 is a thermistor having a negative tenchanging from transmit to receive. The time is 20 milliseconds
perature coefficient. Its resistance increases with a decreasewhen in transmit.
temperature. The output voltage of the temperature compensa-
tor varies the voltage applied to varicap D353 to maintain th

oscillator frequency withig5 PPM. Eoop Filter

The loop filter consists of R223-R225, and C212-C214.
s filter controls the bandwidth and stability of the synthe-
sizer loop. Bilateral switch U204 is controlled by the 4 milli-
second, 9 volt channel change pulse. When the channel change
pulse is present the bilateral switch shorts out the low pass filter
greatly increasing the loop bandwidth to achieve the 4 milli-
second channel acquisition time required for PSLM. The low
Synthesizer U201 contains a programmable reference ofass filter removes noise and other extraneous signals internal
cillator divider (+R), phase detector, and programmable VCQo the synthesizer chip.
dividers (+N, A). The reference frequency, 13.2 MHz from the
reference oscillator is divided by a fixed integer number to  The output of the filter is applied to the varicaps in the
obtain a 5 kHz channel reference for the synthesizer. Thgansmit and receive VCO's to adjust or correct the VCO
internal phase detector compares the output of the referengequency.
divider with the output of the internal +N, A counter. The +N,
A counter receives as its input the VCO frequency divided b
the dual modulus prescaler and programmed by the microco
puter. This comparison results intaerror voltage when the
phases differ and a constant output voltage when the phaa@2
detector inputs compare in frequency and phase.

The output of the reference oscillator is applied to thel’hi
synthesizer input, Xl along with Q203 and Q205.

Synthesizer

ceiver Voltage Controlled Oscillator

The Receiver VCO consists of a low noise JFET oscillator,
13, followed by high gain buffers Q214 and Q215. These
buffers prevent external loading and improves power gain. The
oYCO is a Colpitts oscillator with the various varactors, capaci-
dprs and inductors forming the tank circuit. Capacitor C220
the VCO frequency. The count of the +N, A counters is Ccmallows manual adjustment of the VCO across the frequency

trolled by the frequency data received on the clock and dafSP!it: The varicaps provide voltage controlled frequency adjust-
lines fror)r/1 the migrocon)w/puter. Thus, when a different channd'€nt of about 3 MHz. The VCO is switched on and off under
is selected or when changing to the transmit or receive mod@ntro!l of the DPTT line. When the DPTT line is low the
an error voltage is generated and appears at the phase deteftgfelver VCO is turned on (Q218 is on). Oscillator output is
output, ANO, causing the phase locked loop to acquire the nePically +10 dBm. RX VCO lock time is 4 milliseconds
frequency. maximum.

If a phase error is detected an error voltage is develop
and applied to the high current buffers and loop filter to res

The enable pulse from the microcomputer enables th@ransmitter VCO
synthesizer and allows frequency data to be internally stored.

The Transmit VCO is basically the same as the Receiver
DC Offset and High Current Buffers VCO except tha_lt coil L211 is tuned to provide an operating
range of approximately 8 MHz, depending on which frequency

DC offset buffers Q203, Q205 and Q206 receive the erraPit thlcle rdad(ijq is operating on.fThe varactorls %rf\)/lvlgde ?hvogaghe
; ; ; controlled adjustment range of approximately z. The hig
voltage from the synthesizer and increases this level by 1.8 gain series buffers Q219 and 0220 provide a typical output of
VDC to extending the operating range of the high current10 dBm. Transmit audio is applied to deviation adjustment
buffers. When the PLL is off frequency due to a channel changmntrol R237. Deviation is set for 4.5 kHz. TX VCO lock time
or frequency drift the error voltage from the synthesizer (ANO)s 20 milliseconds maximum.
rises or falls turning Q206 on or off. Q206 controls the DC
offset buffers Q203 and Q205 and high current buffers Q202 TX VCO control switch Q216 and Q217 turn the Transmit
and Q204. Q202 and Q204 complete a high current rapidCO on when DPTT is high. Q216 is off, Q217 is on.
charge path for C212-C214. Q205 and Q206 provide the rapid
discharge path. The use of two VCO's allows rapid independent selection

of transmit and receive frequencies across the frequency split.
As the error voltage decreases Q206, Q203 and Q205 turn

on completing a discharge path for C212-C214 through bilat-
eral switches U204A-D. When the error voltage goes positive
Q203, Q205 and Q206 are turned off, allowing C212-C214 to
charge through Q202 and R223-R225. U204 is turned on for 4

VCO Characteristics Note that the RX & TX VCO'’s have totally different
tuning adjustment devices. The TX VCO will tune as any coil
The synthesizer has two VCO'’s or voltage controlledwill by reaching a peak voltage setting at the 50 MHz
oscillators. The VCO frequency is directly related to a confrequency, assuming that the peak falls within the control
trol voltage generated by the synthesizer circuitry and musfoltage limits of the VCO. The RX VCO uses a multi-turn
remain within specified limits for the synthesizer to functiontrimmer capacitor which lowers the VCO frequency linearly
properly. The RX VCO typically will increase in frequency with clockwise turns of the screw-type slotted piston. Unlike
about 4 MHz when the control voltage moves from its lowetthe coil used in the TX VCO, the trimmer C does not peak
limit to its upper limit. The TX VCO moves about 6 MHz for but simply reaches a maximum setting (lowest frequency is
the same situation. By tuning the coil for the TX VCO or themaximum setting) and stops turning. The 50 MHz receive
capacitor in the RX VCO, the same control voltage frechannel should have a control voltage greater than the lower
guency spread can be moved up or down through the fuiimit. The trimmer cap is a very high quality device which
range of frequencies that the radio operates on. allows the RX VCO to always have consistent state-of-the-
In order to maintain the excellent selectivity and humart noise performance necessary for a high quality synthe-

and noise performance of the radio, the frequency range th%l'?ed radio.

the VCO'’s can be voltage tuned must be kept to a minimum.

This requires that all the available voltage range be fullfFeedback Buffers

utilized. The alignment procedure, therefore, instructs the

user to accurately set the control voltage to the upper limit  The RX injection and TX injection voltage output from
of the voltage range at the highest frequency channel. the RX VCO and TX VCO are supplied to the receiver mixer
and the exciter respectively and to the feedback buffers.
Buffering is provided by Q222 and Q223 and the output
applied to dual modulus prescaler U202.

NOTE

Going too high with the voltage setting at the highest
frequency channel may cause problems over tempera-
ture extremes as the VCQO's will drift slightly. Set the
voltage too low and you may not remain within the
required lower voltage limit as you cover the radip’s
maximum two frequency spread.

Dual Modulus Prescaler

The dual modulus prescaler completes the PLL feed-
back path from the synthesizer to loop filter, to the VCO’s
and feedback buffers and then back to the synthesizer
through the prescaler. The prescaler divides the VCO fre-
quency by 64 or 65 under control of MOD C from the
synthesizer. The output of the prescaler is applied to the
synthesizer where it is divided down to 5 kHz by an internal

If the required frequency spread is less than the maxitN, A counter and compared in frequency and phase with
mum two frequency spread, then there are no restrictions dhe divided down frequency from the reference oscillator.

setting the lowest and highest frequencies within the refhe result of this comparison is the error voltage used to
guired voltage limits. maintain frequency lock. The +N, A counter is controlled by
o ] ) ] data received from the microcomputer. Depending on the

The minimum tuning requirement of the VCO's is tog\%)erating frequency, the DC voltage at TP201 should be

cover the proper frequency range. For instance, to cover 29yfthin the range 3.5to 7.5 VDC when the PLL is locked.
to 50 MHz the VCO must be tunable such that at 29.7 MHz

the control voltage is at least greater than or equal to the

lower voltage limit, and at 50 MHz the voltage must be les$-ock Detect

than the upper limit. If the control voltage can be tuned o .

higher than the lower limit at 29.7 MHz, this simply means The lock detect circuit consists of comparator IC U203,
that you can program channels below 29.7 until you fina||yd|odes D201 and D_202, and refe_rence oscHIato_r mute switch
run into the lower voltage limit. When tuning the VCO's to Q207 and Q208. It is used to quickly synchronize the phase
a channel close to 50 MHz, the control voltage may not readi¢lation of the divided down VCO frequency and the refer-
the upper control voltage limit. This is normal for someence oscnlatqr if the loop I_oses lock. It also provides a fast
radios and is due to the tolerances on the many capacitors!@¢k detect signal to the microcomputer to turn on the out-
the VCO. Even though it takes very little change in capaciof-lock indicator. If a large change in frequency is required
tance to shift the VCO frequency range a few megahertz, thf§e ramp capacitor output (RC) of the synthesizer may in-
variation has been carefully compensated for by increase&iease to near 7.5 VDC and cause the comparator output to
tuning range for the VCO. Therefore, if you tune to 50 MHz decrease. This decrease in voltage turns Q207 off and allows
you may not achieve the maximum control voltage for alQ208 to be turned on by the positive LD line from the

radiosy but you will a|WayS be greater than the lower V0|tag§ynthesizer. Thus Q208 disables the reference QSCi!lator and
limit. allows the PLL to be brought back to synchronization rap-

idly.
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If a large frequency error exists the LD positive leadpdio Processor U301
from the synthesizer will carry negative spikes to the micro=
computer through D202B to activate the lock indicator cir-
cuit. Pulse shaper U703 is a one-shot multivibrator which . g =S B :
increases the pulse width to span 1 computer cycle. Q207 plitude limiting and post limiter filtering and a total gain

turned on, keeping Q208 off thereby preventing Q208 fronf! @PProximately 24 dB. Approximately 20 dB gain is pro-
muting the reference oscillator. vided by U301B and 4 dB by U301A.

The audio processor provides audio pre-emphasis with

The 9 \Volt regulator powers the audio processor and
applies regulated 9 volts to a voltage divider consisting of
R303, R313, R308 and R312. The +4.5 V output from the
voltage divider establishes the operating reference point for

The transmitter section of the TRS board includes theperational amplifiers
audio processor and exciter. The power amplifier is con-
tained on a separate board adjacent to the TRS board au801B and U301A. C302 provides an AC ground at the
next to the heat sink assembly. Information related to the PBumming input of both operational amplifiers.
isincluded in a separate insert. Figure 2 is a transmitter block
diagram showing the exciter and PA. The audio processoris The voltage divider and diodes D301 and D302 provide
shown in Figure 1. limiting for U301B. Diodes D301 and D302 are reversed

biased at +1.7 VDC. \oltage divider network R303, R308,
R312 and R313 provides +6.2 VDC at the cathode of D301
and +2.8 VDC at the anode of D302. The voltage junction of
D301 and D302 is 4.5 V. C308 and C312 permit a DC level
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Figure 2 - Transmitter Block Diagram

change between U301B-7 and the voltage divider network foEyciter
diode biasing. E—

When the input signal to U301B-6 is of a magnitude such The exciter consists of two broadband fix tuned amplifier
that the amplifier output at U30IB-7 does not exceed 4 volt§tges operating over a frequency range of 29.7-50 MHz. An
PP, the amplifier provides a nominal 20 dB gain. When th&ttenuator pad (R101-R103) at the input of the exciter provides
audio signal level at U301B-7 exceeds 4 volts PP, diodes D3dconstant load for the VCO and attenuates the signal from the
and D302 conduct on the positive and negative half cycle¥CO 0 approximately 18 dBm. The exciter amplifies the 18
providing 100% negative feedback to reduce the amplifier gaiffB™ Signal from the VCO to provide 250 milliwatts drive to
to 1. This limits the audio amplitude at U301B-7 to .5 volts PRNe power amplifier.

Resistors R309, R310 and R311 and C311 comprise the ' N€injection frequency input from the TXVCO is applied
audio pre-emphasis network that enhances the signal-to-noi& the base of amplifier Q101 through an attenuator pad and
ratio. R311 and C311 control the pre-emphasis curve beloff’P€dance matching components C101, C102 and L101. The
limiting. R306 and C311 control the cut-off point for high Impedance matching network matches the VCO output to the

frequency pre-emphasis. As high frequencies are attenuatefSe 0f Q101. R106 and R107 set the bias voltage for the Q101.
the gain of U301 is increased. Collector voltage is applied direct from the +9V SYNTH/

EXCTR line through TX ENBL switch. Q103 and collector
Audio from the microphone is coupled to the audio proc_1‘eed network L102 and R109. C103 provides noise decoupling.

essor through C307 and R307. . .
The output of Q101 is coupled to the base of transmitter

The amplified output of U301B is coupled through R305,dr|ver Q102 through C106 and impedance ne’gwork C109,L103
C306, R314, R315 and hilateral switch U302-A to a secon@nd R113. The 250 milliwatt output of Q102 is coupled to the
operational amplifier U301A. The bilateral switch is controlledPOWer amplifier board through 50 ohm impedance matching
by the DPTT line so that TX audio is transmitted only wher€work C116, L105, C117, and service plug P103 and output
the PTT switch is pressed. plug P101.

The Channel Guard tone input is applied to U301A-2 Collector voltage for Q'101 is supplied by +9V SYNTH/
through J603-15, R301 and bilateral switch U302A. The CEXCTR through 9V TX switch Q103. Q103 is controlled by
tone is then combined with the microphone audio at U301AI X ENBL from the microcomputer. When TX ENBL is low
U301-A provides a signal gain of approximately 4 dB. Q103 is turned on prowdmg voltage to ampl!flers Q101. When

TX ENBL goes high (receive mode) Q101 is turned off, pre-

A post limiter filter consisting of U301A, R314-R316, Venting any interference by the TX VCO frequencies.

C309 and C313 provides 12 dB per octave roll-off. R305 and ) . .
C305 provide an additional 6 dB per octave roll-off for a total ___Collector voltage for driver Q102 is supplied from the +9V

of 18 dB. The output of the post limiter filter is coupled through® Y NTH/EXCTR source through R114 and R115 and collector
R236 to the transmitter VCO. feed network L102 and R109.

TX enable switch U302-B shorts out operational amplifier_ P101 consists of a pin soldered to the end of the microstrip.
U301-A when the radio is in the receive mode. The TX ENJhe outer shield consists of a hole in the casting through which
ABLE signal is generated by the microcomputer when the PT{1€ Pin connects to the PA,

switch is released and is less than 2.7 VDC in the receive mode. . i . .
Three exciter metering points are accessible at RF meter-

ing jack J101. The first metering point at J101-10 monitors the
emitter voltage of Q101 through metering network C104, R117
and R110. Typical reading is 0.65 V on the GE test set.

SERVICE NOTE

Some resistors have a tolerance of 1%. This tolergnce
must be maintained to assure proper operation of thejpost
limiter filter. Use exact replacements.

The second metering point at J101-9 monitors the collec-
tor voltage of amplifier Q102, through R111, R118 and C110.
This point typically is 0.45 V on the GE test set.

The third metering point at J101-8 monitors the collector
voltage of driver Q102. The metering network consists of
R112, R119, and C108. The relative exciter power output can
be read at the test jack on the power amplifier assembly.

Provisions for data input are provided by J303.
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SERVICE NOTE RX Injection

J103 can be used for troubleshooting purposes|and

measuring the RF output level of the exciter. The injection frequency from the synthesizer (5-15 dBm)

is applied to the base of injection buffer/amplifier Q406
through 50 ohm microstrip Z403. The output of Q406 is filtered
by a 2-pole LC filter (L415, L416) to remove spurious signals
and coupled to the diode mixer through T402.

The exciter is energized by pressing the PTT switch. A
regulated 9 volts is present on Q102 when the radio is turnetq in
on. It is normal to read collector voltage at J101-9 when thg
transmitter is not keyed.

Injection metering (INJ METER) is taken from the emitter

jection amplifier Q406 and metered at J101-3 (position H
he Test Set). The reading is typically 0.4 volts with injection
and 0.1 volts without injection. The synthesizer frequency may

Capacitors C112, C114 and C115 isolate the exciter boarbde monitored at C435.

from vehicle ground for operation in vehicles with positive or

negative ground. Mixer

The diode mixer, D401-D404, provides low input imped-
ance, spurious protection, and an output relatively free of
harmonics (low in intermod products).

The FM receiver used in DELTA-S radios is a single
conversion receiver using 10.7 MHz as the IF frequency. Ad- Receiver RF from the pre-amplifier and LC filters is ap-
jacent channel selectivity is provided by three 4-pole crystablied across D402 and D404 of the diode mixer. Injection
filters. voltage from the frequency synthesizer is amplified by injec-

tion amplifier Q406, filtered by 2-pole LC filter, L415 and

The nine volt regulator supplies power to all receiven_ 416, and applied to the diode mixer across D401 and D403.
circuits except the audio PA IC’s which receive power directlyThe 10.7 MHz output is coupled from the center tap of T401
from the A+ supply through the power on switch. A blockthrough C420 and R405 to the source input of IF AMPL Q402.
diagram of the receiver is shown in Figure 3. Q402 is a JFET amplifier/buffer stage. The output of the JFET

buffer is coupled through C421 to the optional noise blanker

All receiver circuitry is mounted on the TRS board and(\w401 removed) or through impedance matching networks
consists of: L411, L412, and associated circuitry (bypassing IF blanking
FETS Q403 and Q404) to a 4-pole XTAL bandpass filter
(W401 connected).

RECEIVER

* Receiver Front End

LO Injection Amplifier The highly-selective crystal filter consisting of Z401 and
Z402 provides the first portion of receiver IF selectivity. The
output of the filter is coupled through a second impedance
matching network (C431, R414 and L413) to G1 of IF ampli-
fier Q405.

» Diode Mixer

e 10.7 MHz IF Circuitry
» Limiter/FM Detector
* Audio PA

Voltage to the drain of Q405 is supplied from the +9V RX
* Squelch

supply through L501, L502, R415, R418 and L414.

Receiver Front End IF & Detector Stages

The RF signal is coupled through a 2-pole LC filter (L402  |F amplifier Q405 is a dual-gate low-noise MOS FET
and L403) to a common gate JFET pre-amplifier, Q401. Afteamplifier. The filter output is applied to gate 1 of the amplifier,
amplification by Q401, the RF signal is coupled through and the output is taken from the drain. The biasing on gate 2
4-pole LC filter and T401 to the double-balanced diode mixeand the drain load determines the gain of the stage. The ampli-
D401-D404. fier provides approximately 20 dB of IF gain. The output of

Q405 is matched into a second 4-pole crystal filter by tuned
circuit L414, C433 and R419. The output of the crystal filter is
applied to IF amplifier IC U501 through impedance matching
network L507, C502, C503, and R501.

U501 provides approximately 55 dB of gain. Following R622) to the inverting input of U602. The output of U602 is
U501 is a third 4-pole crystal band-pass filter (Z503 andequal in amplitude but 180° out of phase with U601 and is
Z504) which provides the final stage of IF selectivity. applied to the other side of the speaker. U601 and U602

provide a balanced pushpull output to the speaker. The gain

IF signal from the 4-pole crystal filter is applied to the of U601 and U602 provide a balanced pushpull output to the
IF amplifier/ limiter/FM detector IC (U502) through imped- speaker. The gain of U602 is determined by the value of
ance matching network L508, C511, C512, and R503. ThR623 and R624.
amplifier provides approximately 80 dB of gain to insure that

the signal is well into limiting. Squelch Circuits

U502 also contains the quadrature FM detector. The The squelch circuit monitors noise on the VOL/SQ Hi

single-tuned LRC network, consisting of L509, C515, C516 X X
and R504, provides the 90° phase shift necessary to produ]fggm line and allows the receiver to be unmuted when an on

the recovered audio. The low level detected audio is appliet§~| quEnlcdy sigfnal reduces the noise level below the squelch
to audio preamplifier U603-B. reshold setting.

The 300 millivolt output of the audio preamplifier is

The metering for the FM detector and IF amplifier is . g ;
provided by the gred systems metering jack J602_p1 and 1:t\)oplled to the squelch circuit through the variable squelch

- control (optional) in the control unit or the fixed squelch
respectively. The metered outputs are taken from US02. control. The squelch control sets the noise threshold level

required to operate the squelch circuit. When the noise falls

Audio And Squelch Circuits below the threshold level, the receiver is unmuted.

The squelch circuit consists of a 3-pole high pass filter,
an averaging detector, DC amplifier, and a Schmitt trigger.
The high pass filter, consisting of R601-R603, C601-C603,

Received audio from the FM detector is applied to theand U604-C, removes all voice signals from the VOL/SQ HI
input of audio preamplifier U603-B. The audio output levelinput and couples noise to U604-D.
of the audio preamplifier is adjusted by Volume/Squelch HI
level control R629 for 300 millivolts RMS. The audio is then Noise in the 6-8 kHz range is applied to the averaging
applied to the volume and squelch (optional) controls in theletector consisting of U604-D and associated circuitry. The
control unit through front connector J601-7. noise is rectified and filtered by U604-D, R608, and C605 to

provide an average DC output level proportional to the noise

Audio is returned on VOL ARM through J601-8 and input.
applied to audio gate (bilateral switch) U605-B. The audio
gate is controlled bIDPTT (delayed Push-To-Talk) af The average DC level is amplified by U604A to a level
KEY/CCT PA ENBL through Q603 and is turned on whenranging from 0 to 6.0 VDC, and applied to the non-inverting
the control input (pin 5) exceeds 7 VDC. The gate is turnethput of the Schmitt trigger, U604B. The inverting input of
off when the control input is less than 2 volts. Receipt of aty604B is referenced to 4.5 VDC. U603A provides the stable
on frequency signal (if present) with sufficient signal to4.5 VDC reference voltage.
noise level and the correct Channel Guard frequency will
cause the audio control circuit to apply +9 volts to U605-B
turning the audio gate on.

Audio

When the DC level exceeds 4.5 VDC, Schmitt trigger
U604B switches and provides a positive voltage to the CAS
(Carrier Activity Sensor) and RUS (Receiver Unsquelched
Audio from the audio gate is applied to the de-emphasiSensor) control transistors in the audio control circuits. The
network consisting of a 2-pole low-pass filter (U603D), aSchmitt trigger will remain on until the threshold level falls
2-pole high pass filter (U603C) and associated circuitry. Théelow approximately 4.3 VDC. This difference in voltage
low pass filter consisting of R614, R615, C606, C607 andhetween the firing point and turn-off point provides sulffi-
U603-D provides a 6 dB per octave roll-off between 300 andient hysteresis to eliminate "bubbling” -- i.e., noise popping
3000 Hz. C608, C609, R617, R616, R618, R619 and U603-{ the speaker. The "bubbling" would normally be caused by
form a 2-pole high pass filter that attenuates frequenciesansitional changes in the DC level around the reference
below 300 Hz. The audio output from the de-emphasigoint which allows the receiver to be unmuted. The hystere-
network is applied to the non-inverting input of the audiosis is provided by R611 and R612.
power amplifier. The audio power amplifier is comprised of
U601, U602, and associated circuitry, and forms a bridge When an on frequency signal is received, there will be
amplifier to provide 12 watts (6.93 VRMS across a 4 ohnlittle or no noise present at the squelch input. This results in
load) of audio output power at radio output metering termian absence of voltage at the output of the squelch circuit
nals J602-6 and 7. The output of U601 is applied to one sidgchmitt trigger, allowing the receiver to be unmuted.
of the speaker and through a voltage divider (R621 and
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Audio Control are parallel connected to the output of audio control switch
(U605C-9) which is at A-. Therefore Q605 and Q606 are both
The audio control circuits shown by Figure 4 control theturned off, allowing the audio PAs to turn on and complete the
operation of the audio gate (U605-B) and the final audio PAwdio path to the speaker.
and consists of Q601-Q606, inverter U605-C and associated
circuitry. The audio control circuit inputs consist BPTT When the microphone is keyed, the PTT/DPTT input is
(Delayed Push-To-Talk)RX MUTE (Receiver Mute)PA  low. This low is applied to audio gate U605-B through D603-B,
KEY/CCT SQ DSBL (Public Address Key/Carrier Control turning U605-B off. It is also applied to audio control switch
Timer Squelch Disable), and the output of the squelch circuity605-C (through D601B) turning it off. Q603 is also off and
Q604-Q606 are on. Q605 and Q606 turn off audio PA's U601
When an on frequency signal with the correct Channehnd U602.
Guard Tone is received, CAS control transistor Q601 and RUS
control transistor Q602 are turned off by the absence of a
positive voltage at their bases. The CAS line from the collectdPOWER DISTRIBUTION
of Q601 rises to +9 VDC and is supplied to J601-12 and option

connector J603-7. )
Battery supply A+ enters the radio through the front con-

The collector of RUS Transistor Q602 also rises to +9 VDcector at J601-37. A- enters through J601-21. Figure 5 is a

and turns on inverter U605-C. A- is then applied to the base Giock diagram of the power distribution system. Two heavy
inverter Q603, turning it off and allowing its collector to go CONnections are provided for transmit A+ and transmit A- and

high. The positive voltage on the collector is applied to audi§ONnect to two busses. The busses are connected to the PA

gate U605-B, turning it on. Q604 is biased on but has no affelprough a special feed through arrangement. A second set of
on audio switches Q605 and Q606. The base of the transistors

CAS HI CARRIER
Sq=Hl L& MO CARRIER

o] =14}
SOUELCH
4B UME0= [al-Ynk]
wE Lo CAUTION
Oe0n N\ mm  ecannien 8 ogcose owe | Toe gvesker s diseet coupled
Rx MUTE I UEOﬁC_/j To prevent damage t{o the am-
plifier integrated rcircuits
do not ground either of the
QE03 speaker ocomnections.

5PTT

50 015

SPER |
Qedd

I aes ) [II
FA KEY/CCT SO DS _ |_ uwggfh? \

| .
DO / usoe SPRR 2
DEO0IB
Eosa
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% H LEVEL
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Figure 4 - Audio Control

wires is routed through the control unit and supplies power
to the audio amplifier and 9 volt regulator.

9 Volt Regulator

The 9 volt regulator receives the 13.8 VDC supply
voltage and regulates it down to +9 VDC. The regulated
voltage is then distributed throughout the radio. The 9 volt
regulator consists of pass transistor Q705, shunt regulator IC
U701, as well as Q703 and Q704. Normally all transistors
are turned on except Q704 which turns on only when the 9
volt output is shorted to ground.

As the input voltage increases so does the output of the
regulator begin to increase. This increases the voltage on
U701 from pin 1 to ground. The shunt regulator IC U701
tries to maintain the voltage at pin 2 to about 2.5 volts by
sinking more current into its pin 3. This lowers the voltage
at pin 3 and thus reduces the current flowing through D701
and Q703. When this current decreases it causes Q705 to
provide less current to the 9 volt output and brings the 9 volt
output back down where it belongs. When the input voltage
decreases then the opposite occurs.

If the 9 volt output were shorted for any reason then
Q704 would forward conduct causing its base voltage to sit
around 1.4 VDC. That voltage is low enough to cause D701
in conjunction with Q703 to turn off shutting down the
regulator until the short is removed. C701 thru C705 are for
RF bypassing. R703 is provided as an adjustment of the 9
volt regulator output level.

CAUTION

The CMOS Integrated Circuit devicgs
‘ used in this equipment can be destroyed
by static discharges. Before handling gne
\ of these devices, the service-man shauld
discharge himself by touching the casq of

a bench test instrument that has a 3-prpng
power cord connected to an outlet with a known good efrch
ground. When soldering or desoldering a CMOS deMice,
the soldering iron should also have a 3-prong power gord
connected to an outlet with a known good earth grounf. A

battery-operated soldering may be used in place of the
regular soldering iron.
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E
= MODIFICATION INSTRUCTIONS
z 6§ :
= Q
g 33 E This modification instruction covers the installation of Mod Kit 19A704915G1 along with shielded power/control cable and
5 oz Zo E?& 2 modified radio bottom cover 19B800686G4 to a Delta S/SX mobile radio to provide improved RFI performance where antenna
] 8 N oo 2 £ &3 2 is in close proximity to power/control cable.
b = 8 = o 5z 3
> = z =~ wo 3 =]
3 : g 3 & 25 28§
[~ B 5 o [ B w 3 PARTS REQUIRED
Fy Y F 3 Y F 3 A F 3 A
» Shielded power/control cable
* Modified radio bottom cover 19B8000686G4
g * Modification Kit 19A704915G1 consisting of:
I—di ;
- ‘5B ot Filter Board ASSembBIY ..o, 19B801399G1
>fiZ a‘% 2z g o Modified Plastic Spacer ...........cc.ccocoeveviiiciiiciecee 19B801402G1
bipeh) 23O n —ce e #12-24 Slotted Head Machine SCrew .............cccccevene.. N37P19012B
= - El:: v #12 External Tooth Lock Washer ...........ccccceveeveeennne. N403P21C6
f | Aluminum Offset SPacer .......cccccvveiiiiiiiieie e 19A704893P2
1 M3.5 x 10 Thread FOrming SCrew...........ccccvvvvvvvvevnnen. 19A702381P510
g[f‘ E[: EI:‘(- TOOLS REQUIRED
< e s 5
(_I (—| gl:: = e #12-24 NC Fluted Taper Tap and Tap Handle
-9
& = «  #15 & #30 TORY® Screwdrivers
E * Flat Blade Screwdriver
o
% PROCEDURE
Qp 'g E ;E\' 5 E o D'-
53 ;éE.._ Eé E Lg STEP 1 Remove radio from vehicle to a convenient work area. Tap existing hole on right front corner of radio frame using #12-24
§58 “y 5 NC fluted taper tap.
'Lct» STEP 2 Remove radio top cover and plug in filter board assembly 19B801399G1 to top row of J60I pins 26 thru 34 taking care to
l align connector correctly with rubber pad positioned towards front of radio. Mount ground lead as shown using M3.5 x 10
¥ thread forming screw supplied or under screw retaining channel guard board. (See Figure 6) replace top cover.
¥ ’:-',E' STEP 3 Remove and discard radio bottom cover. Remove and discard plastic block atJ601 front connector and replace with modified
> | 25 plastic block 19B801402G1. Install modified radio bottom cover 19B800686G4 with notch in gasket towards front of radio
1 I ZE (cover is marked on outside "This End to Front").
= ! STEP 4 Remove power/control cable from vehicle if installed and install new shielded power/control cable. Connect shield to hole
'E,[> I+ tapped in radio frame using #12-24 slotted head screw N37PI90I2B, external tooth lock washer N403P21C6 and spacer
19A704893P2. See Figure 6.
;
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49 O, At
E; 93 E SPACER
a0
r__ _| E £ LOCKRASHER
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e b E % :},SHIELU
e —
E+
& Figure 6 - Shielded Power/Control Cable Installation
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PARTS LIST LBI-31535
29,7-50 MHz TRANSMIT /RECEIVE/SYSTEM BOARD
19D901630G1 .7-36 MHz SYMBOL |PART NUMBER DESCRIPTION
19D1901630G2 36-42 MHz
19D901630C3 4250 MHz e oo —INDUCTORS — — — — SYMBOL |PART NUMBER DESCRIPTION SYMBOL |PART NUMBER DESCRIPTION
19D901630G4 29,7-36 MHz (Gold Contacts) ] ) -
19D901630G5 36-42 MHz (GOld Contacts) L101 19B800937P10 CO]I, RE:0.115 I"IH; sirm to Paul Smith R116 H212CRP133C DGDOSIted cafbon. 330 ohms £5%, C235 19A702236P38 Ceramic: 33 DF +5%, 50 VDCW. temp
19D901630G6 4250 (Gold Contacts) SK-887-1 1/4 w. (Used in G2 and GB). coef 0 30 PPM/C. (Used in G3 and
) ) G6).
. X . R116 H212CRP139C Deposited carbon: 380 chms +5%,
SYMBOL | PART NUMBER DESCRIPTION L102|19A700024P11 | Coll K. 830 nH £10%. (Used in G1 1/4 w. (Used in G3 and G8). C238  |19A702061P21 | Coraic 15 bF 45% S0VDCW,
' ) temp coef 0 + .
f X ; R117 19B800807P102 Metal filrm: 1K ohms 5%, 1/8w.
———— ASSEMBLIES ——-— ~10z | 19A700024P10 gg"'GF;Fé,Eg%g;* =10%. (Used in G2, thru C239 |19A702061P65 | Cerarmic: 150 pF +5%, S0 VDCW, tamp
' i R119 coef 0 £30 PPM/SC. {Used in G1 and
Al 1909016;4???9?[0;!'3 36 MK L103 | 19BB0O1084P12 Coil, RF: sim to Paul Smith SK917-1. o e i
. Z- Z i _——— — —_———
19D9016240G2 38 Muz a2 Wiz L103 | 19BBO0S37P10 gj s-ledﬁ;:n 511 f;:gAQ'm to Paul Smith hrcToRs cz9 - |1eATOzOsIPEY C: r??icéé%opﬁ Ta%,dsp \égcéva' 13?"
19D90182 42 MHz-50 MH cil, RF: C. ;i u i . coef 0 = {Used in G2, G3,
1%9301%21%?4 Iy Msz-aa Msz SK-8B7-1 (Used in G2, G3, G5 and GE), ;::gz 18A701634P7 Tantalum; 10 uF =20%, 16 VDCW, and G6).
{Gold Contacts) L1ca  |19A700024P17 Coil, RF: 2.2 pH £10%. €203 C241 | 19A702061P45 Ceramic: 47 pF £6%, 50 VDCW, temp
19D301624G5 (%Boﬂbg;ﬁng L105 19BB00937P8 Coil, RE: 0.090 nH: sim to Paul Smith €204 19A702061P69 Ceramic; 220 pF :5%, 50 VOCW, :zgfgsTSO PPM. Used in G1, G2, G4
19D901624G6 42 MHz-50 MHz 5K-887-1. temp coef 0 £30 PPM/°C, .
(Gold Contacts) C205 |19A702061P83 | Ceramic: 2200 pF 5%, 50 VDCW, €241 |18A702236P44 | Ceramic: 56 pF =5%, S0 VDCW, temp
_____ PLUGS ————— temp cosf 0 +30 PPM coef 0 £30 PPM/°C. (Used in G3 and
— ——— CAPACITORS ——— . - ' Go).
_ P101  [19A701785P3 Contect, electrical. €208 |19A702061PS8 | Ceramic: 1000 oF 5%, 50 VDCW, C244  |19A702061PS3 | Ceramic: 2200 pF =5%, 50 VOCW,
€101 | 19A702052P14 | Ceramic: 0.01 uF +10%, S0 VDCW. P102  |19A702104P1 Connector: Shorting Jumper, Tin Plated. pe ' tomp coef 0230 PPM.
c102 19A702052P5 Ceramic: 1000 pF £10%, 50 VOCW. {Used in G1, G2 and G3}. Cz07 19A702052P20 Caramic: 0.033 uF +10%, 5C VDCW. 245 19A702061F7 Ceramic: 3.3 pF £0.5 pF, 50 VOCW,
£103 19A702062P14 Cerarnic; G.01 pF £10%, 50 VDCW. P102 19A702104P2 Connector: Shorting Jumper, Gold C208 194702061P39 Caramic: ;gooagFPT’m"éo VDCW, temp coef 0 =120 PPM.
thry Haes. ‘H‘éué’é‘)g Color: White). (Used in temp coef 0 = : C246  |19A702061P99 | Ceramic: 1000 pF £5%, 50 VDCW,
C105 4, G5 and GB). €210 |19A702052P20 Ceramic: 0.033 uF +10%, 50 VDCW. thru temp coef 0 £30 PPM/C.
C106 | 198600590P27 | Ceramic: 39,2F <5%, 80 VDCW; OPPM P103 | 19A702104P1 Cornector: Shorting Jumper, Tin Plated. €211 [19470158477 | Tantalum: 10 uF £20%, 16 VDCW. C248
emp coet. (Used in G1 and G4). ' : i C243  |19A702061P1 Cerarnic: 1 pF 0.5 pF, 50 VDCW.
i c212  |Te4aacPazak Polyester: .033 kF 10%, 50 VOCW.
C108 19B800580P26 Ceramic: 33 pF 6%, 50 VDCW,; OPPM P103 19A702104P2 Connector: Shorting Jumper, Gold oyes. e e C250 19A702061 PSS Cerarmic: 1000 pF 5%, 50 VDCW
temp coet. (Used in G2 and G5). Plated. (Housing Color: White). (Used C213 18A703232P2 Matallized: 1 uF +10%, 100 VDCW. and temp coef 0 £30 PPM/C. '
C1086 19B800590P23 Cerarnic: 27 pF £5%, 50 VDCW: OPPM in G4, G5 and G6). C214 19A702250P113 Polvester: 0.1 LLF +10%, 50 VDCW. C251
temp coef. {Used in G3 and G6). — —— TRANSISTORS — —— — C215 19A702052P20 Ceramic: 0.033 uF £10%, 50 VDCW. €262 18A702062P8 Ceramic: 1000 pF £10%, 50 VDCW.
c107 19A702052P14 C ie: 0.01 uF £10%, 50 VDCW. and ic:
ond sramic: DU uF =10% Q101 |19a702084P2 Silicon, NPN: sim to MPS 2368. c218 A3 |19AT02061P88 %i%";’é‘é’el O Pl Voo,
Cios Q102 | 19J708357P1 Silicen, NPN; sim to Type 2N4427. €217  |19A702061P85 Ceramic: 150 pF +5%, 50 VOCW, temp C254
C109 | 198800590PE39 | Ceramic: 128 pF £5%, 50 VDCW, atos | 19a700022P2 Silicon, PNP: sim to 2N3906. g‘f)* 0230 PRMFC. {Used in G1 and C255  [19A701225P8 Electrolytic: 470 uF -10475%, 18 VDCW,
temp cpef -220 +700 PPM, : sim to Sprague 50020477-G016DGIC.
(Used in G1 and Gd). —— ——RESISTORS ———— €217 |79AI02081P61 E:;?I:SAOPOPRAF Tajgaﬁﬂ \égcam o €256  |19A702061P29 Ceramic: 22 pF £5%, 50 VDCW, temp
C109 19B800530P637 Ceramic: 100 pF £5%, 50 VDCW, b {filrn: h ' ’ coef 0 +30 PPM, {Used in G1 and G4),
temp coef -220+700 PPM. R101 | 19BBO0GO7PIZ1 | Metal film: 120 chms 25%. 1/6 w. €217 |18A702081P57 | Ceramic: B2 pF 25%, 50 VDCW, temp €256 |19A702061P25 | Ceramic: 18 pF £5%, 50 VDCW, tem
(Used in G2 and G5). R102 19B800607P510 Metal film: 51 ohms £5%, 1/8 w. coef 0 =30 PPM. (Used in G3 and G&). coef 0 =30 PPMFC. {Used In G2 andp
C109 19B800530P633 Ceramic: 68 pF =5%, 50 VDCW; R103 19B800G07P121 Metal film; 120 ohms £5%, 1/8 w. c218 19A702236P38 Ceramic: 33 pF 5%, 50 VDCW, GB).
+350 -1000 PPM temp coef. temp coef 0 x30 PPM/°C. -
. R104 19B800607P103 I film: 10% ohms £5%, 1 ) C256 18A702061P21 Ceramic: 15 pF +5%, 50 VDCW, temp
(Used in G3 and GE). and Metal film: 10K ohms 5%. 1/8w 219 |19A702061P21 | Ceramic: 15 pF 25%, 50 VDCW, cost 0 £30 PPM. (Used in G3 and GB).
c110 19A702052P14 Ceramic: 0.01 pF £10%, 50 VDCW. R105 temp coef 0 +30 PPM. C257 19A702061P33 Ceramic; 27 pF 5%, 50 VDCW, temp
cin 19A701534P7 Tantalum: 10 pF £20%, 16 VDCW. R106 H212CRP2120 Deposited carbon: 1.2K chms 5%, c220 19A134227P5 Variable: 1.5 to 14 pF, 100 VDCW. coef 0 £30 PPM/C. {Used in G1 and
c113 | 19a702052P14 Ceramic: 0.01 uF £10%, 50 VDCW. 14 w. €221 |19A702236Pa4 Ceramic: 56 pF £5%, 50 VDCW, G4, ,
c116 1988005907629 Ceramic: 47 pF +5%, 50 VDCW, temp R107 H212CRP210C Deposited carbon: 1K chms 5%, temp coef G +30 PPM/°C. Ccz67 19A702061P29 Cer?mlc: 22 p:ﬁ:E%. 50 VgCW, tzmp
coef-150 PPM. (Used in G1 and Gal. Waw. Coz2  |19A702061P99 | Coramic: 1000 oF 5%, 80 VDCW, cosr | 1ear02081p28 ::°e 0 fag:PF ';l;:B:O"\‘JDzC\:‘d! S\
C116 | 198800890P27 | Ceramic: 39 oF s5%, 50 VDCW. R108  |H212CRP110C Deposited carbon; 100 ohms <5%, s |rearonosapas ::emp °_°"0c;;§° iy : . 50 VD Cos? 0430 PPMPC, Used in G3 and
OPPM temp coef. {Used in G2, . 1 eramic: 0. HF £10%, . G8).
G3, G5 and G6). m: .
‘ R109 | 19BBO0G07P222 Metal film: 2.2K ohms 5%, 1/8 w. C224  |19A702052P14 Ceramic: 0.0 uF +10%, 50 VOCW. cos8  |1sA702052P14 Ceramic: 0.01 uF £10%, 60 VDCW.
Ct17 | 18A702052P5 Ceramic; 1000 pF +10%, 50 VDCW. R110 | 19BB0O0BO7P103 Metal film: 10K ohms £5%, 1/8 w. c225  |19A702081P93 Ceramic: 2200 pF 5%, 50 VDCW.
Erﬁ g g‘ﬁlz temp coef 0 £30 PPM. o e e e DIODES o e e e
c227 19A702061P7 Ceramic: 3.3 pF 0.5 pF, 50 VDCW, 1 ili . :
_____ JACKS ———— 113 [H212CRPOISC | Deposited carbon: 18 ohms 6%, temp coef 0 2120 PPM. D200 |19A700083P22 | Diodie, sfican. zener: 5.1 Vot sim to
1/4 w. (Used in G1, G2, G4 and G5). )
. . : T c228 19A702061P99 Ceramic; 1000 pF +5%, 50 VDCW, D201 19A700053P2 Silicon: 2 Diodes in Series; sim t
J101 18B800565G3 ﬁ%??%ﬁ%b?;;g{?df::&g Includes: R113 H212CRP022C %eposi(tﬁd °§’b°£522§'25“;,‘°’ 5%, v temp coef 0 =30 PPMFC, Bxc\:/%% jodes in Series; sim t©
. 4 w. (Used in G3 an . C230
i D202  |19A703561F2 Silicen, fast 2 diodes i
I I Il el B R114 |H212CRPOIEC | Deposited carbon: 18 ohms 5%, 232 (19470206171 | Ceramic: 1 pF 0.5 pF, 50 VDCW. cerigg o ceoveny (@ diodeen
' : and e w. ) B .
Jcz | 1sA703248P11 Post: Gold Plated, 10 mm length. R115 €233 |19A701834P7 Tantalum: 10 uF +20%, 16 VOCW. D203 |194700085P4 Silicen, capacitive.
{Used in G4, Gb and Gs) R116 H212CRP127C DEDOSited can_'bon: 270 ohms £5%, c234 19A702081P5 &e;]ﬂpr?ggegozzfrzzop?:&;, 50 VDCW, D209
J103 18A703248P1 Post: Tin Plated, 10 mm length. 14 w. (Used in G1 and G4). : ” .
(Used in G1, G2 and G3). C235  |19A702061P45 Ceramic: 47 pF £5%, 50 VOCW, temp D210 |19A700047F2 Silicen, 100 mW, continuous
J103 19A703248P11 Pest: Gold Plated, 16 mm length coef 0 £30 PPM. {Used in G1, G2, dissipation; sim to DO-15.
Used G, Gaand Gy G4 and G5). D211 |19A700028P1 Silicon: 75 mA, 75 PIV; sim to 1N4148.

* COMPONENTS, ADDED, DELETED OR CHANGED BY PRODUCTICN CHANGES

13



LBI-31535 PARTS LIST
SYMBOL |PART NUMBER DESCRIPTION SYMBOL |PART NUMBER DESCRIPTION
SYMBOL |PART NUMBER DESCRIPTION SYMBOL |PART NUMBER DESCRIPTION
— — INTEGRATEDCWRCUTS — | | | |———— —JACKS — — e —
————— JACKS ———em R203  |19B800607P103 | Metal film: 10K ohms +5%, W8 w. ¢
1202 19AT03243P1 Post: Tin Plated, 10 mm length. R204 198800607P510 Meatal film: 51 ohms =5%, 1/8 w. U201 198800902P4 Digital: Synthesizer, CMOS Serial input. J303 19A703248P1 Pt?stzc‘TinGF'!latgg, 10dnér; length.
{Used in G1, G2 and G3). R205 | 19BE00607P100 | Metal film: 10 ohms £6%, 1/8 w. U202 | 19A703081P1 3%1%10 /157:5;5 /65 Prescaler; sim to 0 \ATO24EP 1 ‘ 53_ ’"I |;| and G3). |
J202 | 19A703248F1 Post: Gold Plated, 10 mm length. R206 | 19BBO0GOTPA72 | Metal film: 4.7K ohms =5%, 1/8w. ' ﬁfss;a‘?r? 84 ggi'nLDGrET ot
{Used in G4, G5 and G8&). ) U203 18J706879P2 Comparator, Sim to LM311. ' '
R207 | 19BBOOGO7PE1C | Metai film: 51 ohms x5%, 1/8 w. 52 |1oA T
U204 [19A700029P44 | Digital: BILATERAL SWITCH 9A703248P1 Post: Tin Platad, 10 mm length.
———— INDUCTORS ——— R208 | 19B8006Q7P224 | Metal fiim: 220K chms =5%, 1/8 w. ’ ) {Used in G1, G2 and G3).
1201 1SA700024P25 Coil, RF: 10.0 uH 10%, 3.70 ohms R209 | 19B8OOBOTP473 Metal film: 47K ohms =5%, 1/8w. ——-~~— CAPACITORS ——— J352 19A703248P11 EJJSt!dGOgPEGtgd. LOGFg;n length.
D . I sad in G4, G5 ani .
| 1amo0emon | wew i roomme s, o X2 |19A702081PSS | Coraic 5058 %, S0 VDV NOUCTORS
L210 | 198801085P6 Coil, RF: sim to Standex SK916-1. etal tim: 10 chms =57, 1/8w. , : -
{Used in G1 and G4). R213 198800607P273 Metal film: 27K ohms £5%, 1/8 w. C304 19A702061P65 Ceramic: 150 pF +5%, 50 VDCW, 1351 19C850701P101 Coll, RF: variable, wire size No. 34
L210 19B801055P5 Coil, RF: sim to Standex SK916-1. R214 19B800607P223 Matal film: 22K ohms =8%, 1/8 w. temp coef 0 =30 PPM/C. AWG.
(Used in G2 and G5). R215 | 19B800607P162 | Metal film: 1.6K ohms =5%, 1/8 w. Ca05 [ 19A702250P212 [ Polyester: 0.68 uF =5%, 50 VDCW. 1352 | 19A700024P22 | Coil, RF: 5.8 uH £10%.
L210 | 1988010554 | ol R sim to Standex SK918-1. A216 | 19BBO0GO7P104 | Metai film: 00K ohms 26%, 1/8 w. C306 | 18A701534P7 Tantalum: 10 uF £20%, 16 VDCW. 1353 |19A700024P29 | Coil, RF: 22 uH 210%.
A . R217 | 198800607P273 | Metal film: 27K ohms 26%, 1/8 w. C307  [19A702052P28 [ Ceramic: 0.022 uF +10%, 50 VOCW.
2n 19B801036P15 (CLJO;L:; sa?'\at:dPég;‘Smlth SK918-1. g,zc:a C308 19A701534P7 Tantalum: 10 uF £20%, 16 VDCW. — — — TRANSISTORS — — — —
L211 19B801036P11 Ceil, RF: sim to Paul Smith SK318-1. - C308 | 19A702052P5 Ceramic: 1000 pF £10%, 50 VDCW., Q361 | 19A700023P2 Silicon, NPN: sim to 2N3904.
. R219 19A702931P141 Metal film: 261 ohms 21%, 200 X i
{Used in G2 and G5). VDCW, 1/8 w. Cc310 19A701534F7 Tantalum: 10 uF £20%, 16 VDCW. Q352 19A700080P3 N-Type, fisid effect; sim to J310.
L2171 | 198801036P8 e dpgg"‘s”‘“h SKa1g-1. R220 | 19B800B07P180 | Matal film: 18 ohms £5%, 1/8w. €311 | 194702250211 | Polyester: 0.47 uF £5%, 50 VDCW. e = = = —RESISTORS — e —
‘ R221 | 19A702931P141 | Metalfilm: 261 ohms =1%, 200 €312 | 194701534F7 lum: 10 uF . .
212 | 1ea700024P10 | Col, AF:560 ki <10%. ! VOO, T e o T:44ACP268J ;aTta um ;0:8 *ZFOE’:;SS\;?/E?W R30! | 19BB00B07P473 | Metal film: 47K chms +5%, 1/8 w.
&ad In an f clyester: . . . .
La12 19AT00024P8 Coil AF: 470 nH £10% R222 19B800607P151 Matal fiim: 150 ohms 5%, 1/8 w. cata 19AT02061P2E c ry = 18 of :%z 50°VDCW R302 19B800607P103 Metal film: 10K ohms 25%, 1/8 w.
_RF: £10%. eramic; +5%, \ .
{Used in G2 and G8). R223 19B800607P154 Metal film: 150K ohms =5%, 1/8 w. temnp coef 0 :30 PPM/°C. R303 18A702231P303 MDe‘t:avlJllT: 10.5K ohms £1%, 200
1212 18A700024P8 Coil, RF: 380 nH £10%. R224 19B800607P103 Metat film: 10K ohms £5%, 1/8 w. C351 18A701225P3 Electrolytic: 220 pF, -10+60%, A304 19BR00607PAT2 :A X ”"‘ /?;N';'K " % |
{Used in G3 and GE). R225 | 19B800607PEB2 | Metal film: 6.8K chms 2%, 1/8w. 25 VDCW. etal film: 4.7K ohms 25%, 1/8 w.
L213 | 19AT00024P1Z | e A e R226 | 19B800607P103 | Metal film: 10K ohms =5%, 1/8 w. C362 | 19A701534P9 Tantalum: 47 uF £20%, 6.3 VOCW, RB05 | 19A702831P212 | Metel il 1300 onms =1%. 200
: thru 19A7015 Tantalum: 22 %, 1 ‘ :
(213 | 19A700024P11 | Col, RF: 680 nH £10%. R228 C353 | 19A707534P8 antalum: 22 uF 220%, 16 VOCW. R306 | 19B800807P272 | Metal fiim: 2.7K ohms 5%, 1/8 w.
{Used in G2 and G5). R229 | 19BB00BO7P121 | Metal film: 120 ohms £5%, 1/8 w. C354 [ 19A702061P99 | Ceramic: 1000 pF 5%, S0VDCW. R307 | 19B800B07P273 | Metal film: 27K ohms £5%, 1/8w
1213 | 19A700024P10 | Coil, RF: 560 nH 210%. . temp cosf 0 230 PPM/C. A
(Used in G3 and G6). R230 | 19B800B07PEE3 | Metal fiim: 68K ohms <5%, 1/8 w. 355 | 19A702236P38 | Ceramic: 33 £F 25%, 50 VDCW, R308 | 19A702831P278 | Metal fiim: 6340 ohms =1%, 200
R231 19B800607P821 Metal film: 820 ohms £5%, 1/8w. ternp coef 0 230 PPM/°C. VDCW, 1/8 w.
———— TRANSISTORS ——— R232 | 19BS0DBO7P101 | Metal film: 100 ohms =8%, 1/8 w. C356 | 19A702236P40 | Ceramic: 39 pF 35%, 50 VDCW, R309 | 19B800607P223 | Metal film: 22K ohms £6%, 1/8 w.
Q202 | 19A700059P2 Silicon, PNP: sim to MMBT3906, low R233 | 19B800607P152 | Metal film: 1.5K ohms s5%, 1/Bw. temp coef 0 +30 PPM. R310 | 19B800607P331 | Metal film: 330 chms =5%, 1/8 w.
g;éﬁ profile. R234 19B800B07P182 Metal film: 1.8K ohms =5%, 1/8 w. C357 18A702061P73 zceﬁr;apﬂ'ggefgﬂtgg ;?29&,,058 vDCW, R311 19A702931P369 Metal film: 51.1K ohms x1%, 200
Qz07 | 19A700076P2 Silicon, NPN: sim to MMBT3904, low R236 | 19A702931P350 | Metsl film: 32.4K ohms «1%, 200 ‘ ' VDCW, 1/8 w.
and prefile. ' VDCW, 1/8 w. €358 [ 18A702061PS7 Seram\c: fﬂg Dé;g‘;%MSO VDCW, R312 | 19A702831P303 | Metal film: 10.5K ohms =1%, 200
’ am =] .
Q208 R237 | 19880078¢P108 | Varisble: 10K ohms =20%, 112 w. N 1 peoet * VDCW. 1/8 w.
Q213 | 19A700060P3 N-Type, field effact; sim 10 J310. n23s | 198800607P683 | Metel im: 68K ohms 25%, 1/8w. €359 | 19A702061P8 Seer;apn:gé; got g; ;.m . 50 VDCW, R313 | 19A702931P278 szlsgﬂvﬁl?;éem ohms 1%, 200
Q214 | 19A700023P2 Silicon, NPN: sim 10 2N3904, and : ' B
and R239 C380 | 19A702061P99 Ceramic: fwgous gF;PSG%g, é:o VDCW, R314 | 19A702831P330 | Metal film: 20K ohms =1%, 200
Q215 R240 | 19B800B07P121 | Meta! film: 120 chms =5%, 1/8 w. tomp cost O /e VDCW, 1/8 w.
Q216 | 19A700059P2 Silicon, PNP: sim to MMBT3806, low r2a1 | 198800607P103 | Metal film: 10K ohms £5%, 1/8 w. €361 | 19A702052P20 Ceramic: 0.033 uF £10%, 50 VDCW. R315 | 18A702831P310 | Metal fim: 12.4K ohms 21%, 200
and profile. and €382 | 19A702061P39 Ceramic: 1000 pF +5%, 50 VDCW, VDCW, 18 w.
an? R242 and temp coef 0 £30 PPM/°C. R316 | 18A702831P350 | Metal film: 32.4K ohms £1%, 200
Q218 | 19A700022P2 Silicon, PNP: sim to 2N3806. R2a4 | 19B800607P182 | Metal tim: 1,8K chms 5%, 1/8 w. Caea VODCW, 1/8 w.
ozd1 o | 194700023P2 Silicon, NPN: sim 10 2N3904. R245 | 19BE00607P162 | Metal film: 1.6K ohms :5%, 1/8 w. C384 | 19A702061P22 ﬁ::pﬁjg;?% EQSE%MSO VDCW. R317 | 18BBO0EO7P222 | Metal film: 2.2K ohms =5%, 1/8 w.
o220 R246 | 198800807P821 | Metal film: 820 ohms =5%, 1/8 w. ' R378 | 19BBODGO7PI0E | Metal film: 1M ohms 5%, 1/8 w.
Q221 | 198A700060P3 N-Type, field effect; sim to J310. R247 | 19BB00607F1C1 | Metalfim:100chmsss%,18w. [ [ ([ TTTT7 DIODES ———— R351 | 19BBODBOTP393 | Metal film: 39K ohms =5%, 1/8 w.
o222 | 19A700076P2 Silicon, NPN: sim to MMBT3904, low R248 | 19BBO0BO7P1B2 | Metal film: 1.8K ohms £5%, 1/8 w. D301 19A702015P1 Silicon; sim to IN4S8A. R352 | 18BBO0EO7P273 [ Metal film; 27K ohms 5%, 1/8 w.
and profile. R249 | 19BB00SO7PB21 [ Metal film: 820 ohms £5%, 1/8w. and R363 | 19A701828P5 Thermistor: 3.3K ohms £5%; sim to
0223 D302 .
R250 | 19BBO0BO7P1SZ | Metal film: 1.5K ohms 5%, 1/8 w. . . Midwest 102299,
———— RESISTORS ——— 5331 19A700028P1 Silicon: 76 mA, 75 PIV: sim to 1N4148. R354 | 198800607P183 | Metal film: 18K ohms =5%, 1/8 w.
R200 1SB80OCE07P331 Metal filn: 330 ohms 5%, 1/8 w. Das2 R356 188800607P103 Metal film: 10K ohms 5%, 1/8 w.
R201 19B800B07P100 Metal film: 10 chms £5%, 1/8 w. 0353 19A700085P3 Silicon, capacitive. R356 19BB00607P683 Maetal fiim: 68K ohms £5%, 1/8 w.
aﬁz% ) R357 | 19BB00G07P471 | Metal film: 470 ohms £5%, 1/8w.
R358 | 19B800784P108 | Variable: 10K ahms 220%, 1/2 w.
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R359 | 19B800607P223 | Metal film: 22K chms £5%, 1/8 w, ca12 | 1sA702081P7 Ceramic: 3.3 pF 0.5 pF, 50 VDCW,
. temp coaf 0 2120 PPM. {Used in G Cc423 18A702052P24 Ceramic: 0.068 uF £10%, 50 VOCW. Cas1 18A702061P3 Caramic: 1.5 pF 0.5 pF, 50 VDCW/,
R380 19B800E07PB2C Metal ilm: 82 ohms 25%, 1/8 w. and G4). and temp cosf 0 250 PPM. {Used in G1
R361 | 19BBO0GO7PGE1 | Metal film: 650 ohms £8%, 1/8 w. c412 | 19A702061P5 Ceramic: 2.2 pF =0.5 pF, 50 VDCW Caz4 and G4).
R362 19B800607P683 Metal film: 68K ohmis 5%, 1/8w. temp coef 0 £120 PPM, (Used in G2 C425 18A702061P11 Ceramic: 6.8 pF 0.6 pF, 50 VDCW, C482 18A702081P33 Ceramic: 27 pF 5%, 60 VQCW, ternp
R383 | 19R800807P181 | Mstal film: 180 chms =5%, 1/8 w. cara — and GS). . — ‘c"mp coaf 0 60 :PM'q R g"g’ 0430 PPM/C. Used in G2 and
R364 | 198800607P100 | Metalfilm: 10 chms 5%, 1/8 w. 19470208 tceer:na;ﬂ:'gég t?fzi%”ﬁ»iﬁﬁ'é‘léﬁ? gv(\;ia gndz & |TeavoroezRE oramic: 0.068 uF =10%, ‘ DIODES
R365 19A702931P318 Metal film: 16K ahms 21%, 200 and G6). caz7 T AMEER T T
VDOW, 1/8w. Ca13 | 19A702236P44 | Ceramic: 56 pF 25%, 50 VDCW, temp C426  |19A702061P33 | Ceramic: 27 pF 5%, 50 VDCW, D401 [18A700047P4 Silicon, Schottky: 100 Mw.
INTEGRATED CIRCUITS coef 0 £30 PPM/°C. (Ussd in G1 and temp cost 0 +30 PPM/PC. g1£34
- - G4). Ca29  |19A702061P73 | Ceramic: 330
: 330 pF 5%, 50 VDCW,
U301 | 18A700086P4 Linear: Dual Op Amp; sim to 4558. C413 | 19A702236P40 Ceramic; 39 pF 25%, 50 VDCW, temp tempcoefO=30PPMPC. | | | JACKS —————
- cosf 0 £30 PPM. (Used in G2 and GS). .
U302z | 19A700029P44 Dightak: BILATERAL SWITCH. ca3n  |19A702061P10 Ceramic: 5.6 pF +0.5 pF, 50 VDCW, o
ca13 | 19A702236P38 Ceramic: 33 pF 25%, 50 VDCW, temp temp coef 0 60 PPM. J404 | 19A703248P1 flj’:;a'ri': Giated. A tength.
————— SOCKETS ———— coef 0 30 PPM/ C. (Used in G3 and €431 | 18A7020681P33 Ceramic: 27 pF 5%, 50 VDCW, ' '
G} temp coef 0 £30 PPM/C. Jag4 19A703248P11 Post: Gold Plated, 10 mm length.
Xv351 | 194702742P1 ket. . {Used in G4, G5 and G6).
sA70 Crystal socket C414 | 18A702061P6 Ceramic: 2.7 pF 0.5 pf, 50 VDCW, €432  [19A702052P24 Caramic: 0.068 uF =10%, 50 VDCW.
e CAPACITORS ——— temnp coef 0 2120 PPM, (Used in G1 - J40s | 19A703248P11 Post: Gold Plated, 10 mm length.
c and G4). €433 19A702236P38 Ceramic: ?3 pF £5%, E%VDCW, {Used in G4, G5 and G8).
1 0 30 PPM/°C.
C403 16A702081P33 Ceramic: 27 pF 5%, 50 VDCW, C414 19A702061P4 Ceramic: 1.8 pF £0.5 pF, 50 VDCW, BmP GosTE 4 J4os 19A703248P1 Post: Tin Plated, 10 mm length.
temp cosf 0 230 PPM/°C. temp coef 0 x260 PPM. {(Used in G2 434 T644ACP333K Polyester: .033 pF £10%, 50 VDCW. (Used in G1, G2 and G3).
c40s | 18A702081P71 Ceramic: 270 pF 25%, 50 VOCW, temp and GS). 435 | 19A702052P14 | Ceramic: 0.01 uF £10%, 50 VDCW. J451 | 19A703248P1 Post: Tin Platad, 10 mm length.
EO?f 0 £30 PPMPC. (Used in G1 and C414 18A7020681P3 Ceramic: 1.5 pF £0.5 pF, 50 VDCW, C436 18AT702052P20 Ceramic: 0.033 uF £10%, 50 VDCW. {Usedin G1, G2 and G3).
4}, 250 PPM. in G3 )
, el 0 2250 PPM. {UsedIn @ €437 | 19A702236P38 | Ceramic: 33 pF =6%, 50 VOCW, 1emp 481 |19A703248P11 | Post Goid Plated, 10 mm length.
cao4 19A702061P69 Ceramic: 220 pF 5%, 50 VDCW, temp coef 030 PPM/C. (Used in G1 and {Usedin G4, G5 and G6).
coef 0 £30 PPM/C. (Usad in G2, G3, Ca1s | 18A702236P44 Ceramic: 56 pF 25%, 50 YDCW, temp G4).
05 end GB) 008t 0230 PPMF°C. (Used n G1 and C437 | 19A702061P33 | Ceramic: 27 pF £5%, 50 VOCW, temp 7 INDUCTORS ===
. @, 3
C405 19A702236P46 Cer??i&:pi‘is p;ozg;aMS(EJUVDgW,C;c?mpd 4t 19A702235P40 54)‘ ) ‘ VOCW coef 0 £30 PPM/C. (Used in G2, G3, L401 198801084F10 Coil, RF: sim to Paul Smith SK917-1.
. n .
oo, * secmzian 9A702236P4 e P o O oy 68 and Ge). {402 |19C851187PBO0 | Coil, RF: sim to Paul Smith SK923-1.
C405 | 19A702236P42 Ceramic: 47 pF £5%, 50 VDCW, C415 | 19A702236P38 Coramic: 33 oF .5% 50 VDCW . a8 | 1970206171 &Jera?'ic:éfF ’éoéifﬁ SoVDewW. (Used in G1, G2, G4 and G,
gramic: 47 pF £3%, . temp eramic: 33 pF £b%, , ternp sedin Q1 an . . Cwi .
coef 0230 PPM. (Used in G2 and G3). cosf 0230 PPM/°C. (Used in G3 and C438 | 19A702061P4 Ceramic: 1.8 pF £0.5 pF, 50 VOCW, L0z |19cB1TB7R700 (CLJOS'L;? - a‘,ﬁ’fé;ﬁ Smith SK323-1.
. o 1. 5 pF, W, :
C405 19A702236P40 Ceramic: 39 pF 5%, 50 VDCW, temp temp coef 0 2250 PPM. (Used in G2 ! - .
coef 0 230 PPM. (Used in G3 and G6). C416 | 19A702081P9 Ceramic: 4.7 pF 20.5 pF, 50 VODCW, and GE). L403 | 19CB51187PE10 ﬁJO;L:; im E;°2P?3l£ f:;'tg ;KQZS-L
. temp coef 0 60 PPM. (Used in G1 . e ’
c406 | 19A702081P8 Ceramic: 3.9 pF +0.5 pF, 50 VDCW, ca38 | 19A702061P2 Ceramic: 1.2 pF =0.5 pF, 50 VOCW, A )
temp coef 0 £120 PPM. {Used in G1 and G4}. temp coaf 0 £260 PPM. (Used in G3 £403 19C861187P711 (ti?s”e;; éagﬁat:dPég)l Smith SK923-1.
and G4), ca16 | 19A702061P7 Ceramic: 3.3 pF 0.5 pF, 50 VOCW, and G6). . co R A |.s - ke
- PPM. {Used in G2 I~ L404 19C851187P800 oil, RF: sim to Paul Smitl 31.
€406 | 19A702081P8 Ceramic: 2.7 pF =0.5 pF, 50 VDCW, tempcoet 0 £120 €439 | 19A702236P38 Ceramic: 33 pF =5%, 50 VDCW, temp f
temp coef 0 =120 FPM. {Used in G2 and G3). coaf 0230 PPMPC. (Used in G3 and {Used in G1, G2, G4 and G5).
and G5). C416 | 19A702061P8 Ceramic: 2.7 pF £0.5 pF, 50 VDCW, Gel. L404 | 19C851187P700 | Coil, RF: sim to Paul Smith SK923-1.
Ca06 | 10470206175 Ceramic: 2.2 pF =0.5 pF, 50 VDCW, temp coef 0 £120 PPM. {Used in €3 C439 [ 19A702236P40 | Ceramic: 39 pF £5%, 50 VDCW, temp (Used in G3 and GE).
temp coef 0 =120 PPM. (Used in G3 and G6). coef 0 £30 PPM. (Used in G1, G2, G4 L405 | 19C851187PBO0 | Coil, RF: sim to Paul Smith SK923-1.
and G6). C417 | 19A702061P81 | Ceramic: 100 pF £5%, 50 VDCW, temp and G5). : (Used in G1, G2, G4 and GB).
c407 | 19A702236P44 | Ceramic: 56 pF 25%, 50 VDCW, temp coef 0230 PPM. (Used in G1 and GAJ. C440 | 19A702061769 | Caramic: 220 pF 6%, 60 VDCW, temp L405 [ 19CB51187P700 | Coll, RF: sim to Paul Smith SK823-1,
coef O +30 PPMPC. (Used in G1 and ca17 19A702236P44 Cerarnic: 56 pF 25%, 50 VDCW, temp %%e)f 0£30 PPM/°C. (Used in G1 and {Used in G3 and G6).
Ga). coef 0 £30 PPMFC. (Used in G2 and . L406 | 19C851187PB00 | Cail, RF: sim to Paul Smith SK823-1.
C407 | 19A702236P40 Ceramic: 39 pF z5%, 50 VDCW, temp GSh. C440 | 19A702061P61 Ceramic: 100 pF 25%, 50 VDCE;V. temp {Used in G1, G2, G4 and GB).
coat 0230 PPM. (Used in G2 and G5). c417 | 19A702061P45 | Ceramic: 47 pF 25%, 50 VDCW, temp coef 0£30 PPM. (Used in G2, G3, GB L406 | 18CE61187P700 | Col, RF: gim to Paul Smith 8K323-1,
€407 | 19a702236P38 Ceramic: 33 pF £5%, 50 VDCW, temp coef 0 £3C PPM. {Used in G3 and G8). " {Used in G3 and GB).
coet 0 =30 PPM/C. (Used in G3 and ca18 | 19a702061P83 Ceramic: 120 oF +8%, 50 VDCW, temp Cadl | 19A702052P14 | Ceramic: 0.01 uF 210%, 50 VDCW. L407 | 18C851187P800 | Coil, RF: sim to Paul Smith SK923-1.
Gél. coef 0 £30 PPM. (Used in G1 end G4!. o (Used in G1, G2, G4 and G5).
caos | 19A702052P14 Ceramic: 0.01 uF £10%, 50 VDCW. c418 | 19A702061P57 Ceramic: 82 pF £5%, 50 VDCW, temp - 1407 | 19c851187P700 | Coil, RF: sim to Paul Smith SK923-1,
__ o P tvod n O3 ard Ber ca45 | 19A702052P24 Ceramic: 0.068 iF +10%, 50 VOCW. Coll RF: sim to Fee
C408 | 18A702061P13 | Ceramic: 10 pF £5%, 50 VDCW. Cae7 | 19A702081P13 | Ceramic: 10 pF +5%, 50 VDCW
temp coef 0 =30 PPM. c418 | 19A702061P61 Ceramnic: 100 pF +5%, 50 VDCW, temp tormp cosf 0 Sty ' L408 | 19A700024P33 Coil, RF: 47 uH £10%,
C410 | 19A702236P44 | Ceramic: 56 pF £5%, 50 VDCW, temp coef 0 230 PPM. {Used in G3 and G6). Ca50 | 19A702052P14 | Coramic: 0.01 uF £10%, 0VOCW. L409 | 19A705470P35 | Colil, Fixed: 6.6 uH £20%.
%%e)f 0 230 PPM/°C, (Used in G1 and C419 19A702062P14 Ceramic: 0.01 uF =10%, 50 VDCW. and ' L410 19A705470P37 Coil. Fixed
: and ' Ca51  Fixed.
; C420 L411 18CB50701P101 Coil, RF: variable, wire size No. 34
C410 19A702236P40 Ceramic: 38 pF 25%, 50 VDCW, termp ca52 18A701534P7 Tantalum: 10 uF +20%, 16 VDCW. o '
coef 0 230 PPM. {Used in G2 and GB). Ca21 | 19A702235P38 | Ceramic: 33 pF £5%, 50 VOCW, temp 64:3 ‘oAT020s2P24 Ca” 2 ‘fmo oa: *F 1;;% covoen i, AWG
o [+ PR . .
Car0 | 18A702236P38 Ceramic: 38 pF z5%, 50 VDCW, temp coef 0 =30 PPM/°C. thry sreme e L415 | 19C851187P811 | Coll, RF: sim to Paul Smith SK923-1
:écne?f 0 =30 PPM/C. (Used in G3 and C422 19A702081P45 Ceramic: 47 pF £5%, 50 VDCW, tamp C456 {Used in G1 and G4) '
: coef 0 £30 PPM. ,
CAB7 18A702061P68 Cerarmic: 150 pF 5%, 60 VDCW, f v ai f
catt 18A701634P7 Tantalum: 10 uF £20%, 16 VDCW. tomp cof O:goz‘Pl\?dl"C. L45 18C851187P710 Coil, RF: gim to Paul Smith SK923-1,

(Used in G2 and GS5).
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L415 19C851187P610 | Coil, RF: sim to Paur Smith SK823-1. R420 | 19BSOCSOTPIOC | Matal film: 10 ohms 2B%, 1/8 w. C5dZ2 19A702052P20 Ceramic: 0.033 uF z10%, 50 VDCW. g:fc}t% 19A701634P7 Tantalum: 10 pf =20%, 16 VDCW.
(Used in G3 and G6). Ra23 | 19B800607P182 | Metal fim: 1.8 ohms 25%, 1/B w. 523 C815
1187P il, RF: sim to Paul Smith SK923-1. ) _
L416 | 19C851187PB00 EU°S'B A gm o s R4z4 | 19B800607P181 | Metal film: 180 ohms 6%, 1/8 w. C524 | 18A762052P24 | Ceramic: 0.068 uF =10%, 50 VOCW. c.;]sie 19A702052P22 | Ceramic: 0.047 uF =10%, 50 VDCW.
416 | 19C851187P700 | Coil, RF: sim to Paul Smith SK823-1. R425 | 19BBO0BO7P220 | Metalfilm: 22 ohms 25%, 1/8 w. C25 | 19A702081P10 | Ceremic: 56 pF 0.8 pF. 50 VOCW, e
(Used in G2 and G5). R426 | 19BBO0BO7PEZ1 | Metaifilm: 820 chms =5%, 1/8w. temp coef 0 = -
; ) A701534 Tantalum: 0.47 uF £20%, 36 VDCW.,
La16 | 19C851187P600 | Coil RF: sim to Paul Smith SK823-1. {Used in G1 and G4). 526 | 19A702081P3 Ceramic: 1.6 pF £0.5 pF. 50 VDCW, C619 | 19A701534P3 n:0.47pF «
[Used in G3 and G8). R4726 15B800807P221 Metal film: 220 ohms £5%, 1/8w. temp coef 0 £250 PPM. €620 19A702052P2 2Ceramic: 0.047 uF £10%, 80 VDCW.
1417 | 19a700024P15 | Coil, RF: 1.5 uH £10%. (Used in G2, G3, G5 and GB). cs27 | 19a701534P7 Tantalum: 10 uF £20%, 16 VDCW. c621 | 19A702052P3 Ceraric: 470 pF 210%, 50 VDCW.
R427 19B800607PB21 Metal film: 820 ohms =5%, 1/8 w. : .
_____ PLUGS —— o (Usod 1n G1 and GA). o — INDUCTORS ——— 2331 18A702250P113 | Palyester: 0.1 uF £10%, 50 VDCW
P401 | 19A701785P3 Contact, efactrical. R427 | 19B8O0BO7P221 | Metal film: 220 ohms =5%, 1/8 w. Ls01 | 19A701761P45 Coil, RF: 68 uh £10%, 3.30 ohms DC ces2
thru {Used in G2, G3, G5 and GE). thru res max. C656 | 19A701225P1 Electrolytio: 15 uF 10 +75%, 26
P403 R428 | 19B800GO7PE21 Metal film: 820 chms £5%, 1/8 w. L508 ggfg}’g ;lrg éc; ssgéa%m
pap4 | 18A702104P2 Connactor; Shorting Jumper, Gold {Usedin G1 and G4). 1507 | 19C850701P101 | Coil, RF: variable, wire size No. 34 :
Plated. {Housing Color: White). {(Used in R4Z8 19BBODBOTP221 Metal film: 220 ohms =5%, 1/8 w. and AWG C658 19A702052P5 Ceramic: 1000 pF £10%, 50 VDCW.
G4, G5 and GB). {Used in G2, G3, G5 and GB). 1508 thru
P404 18A702104F1 Connactor: Sherting Jumper. Tin R420 16B800607P821 Matal film: 820 ohms =5%, 1/8 w. LB0g 19C850701P102 Coil, RF: variable, wire siza Ne. 34 ce78
Plated. (Used in G1, G2 and G3). {Used in G1 and G4). AWG. Ce82 19A702052P3 Ceramic: 470 pF £10%, 50 VDCW.
P451 | 18A702104P1 Connestor: Shorting Jumper, Tin R429 | 19BBO0GO7P221 | Metalfilm: 220 chms 5%, 1/8 w. o RESISTORS — — — — ‘Chsrg4
Plated. (Used in G1, G2 and G3). {Used in G2, G3, G5 and GB).
P451 18A702104P2 Connector: Shorting Jumper, Gold R430 18R800607P104 Metal film: 100K ohms =25%, 1/8 w. R501 18A702931P141 Metal film: 261 ohms=1%,200 | | | | =—-———— DIOCDES —————
Platad. (l—({sousci;ng C%Icg: White). and VDCW, 118 w. il f 2 diodes t
[Used in G4, G5 and GB). R431 REO2 15BBO0BO7P182 Metal film: 1.8K ohrs 5%, 1/8 w. D601 10A703661P2 S:r?:sr;' ast recovery {2 diodes in
——— — TRANSISTORS ——~— ———TRANSFCAMERS ——— RSO3 | 19A702931P14T | Meta filr 201 ohms £1%. 200 DE02 | 19A700053P2 Silicon: 2 Diodes in Series; sim to
Q401 | 19A700060P3 N-Type, field effect; sim 10 J310. ‘ ‘ BAVSS.
and v Taqn | remeoTI4sPT Transformer, Bzlun. RS04 | 198800807P223 | Metal fim: 22K ohms =5%, 1/8 w. os03 | 19A703561P2 Siicon, fast recovery
Q402 T402 RS05 | 198800607P472 | Metal film: 4.7K ohms £5%, 1/8 w. (2 dicdes in series).
Q403 | 1913413776 N-Type. fleld effect. e CABLES — — RE07 | 19B800BO7P223 | Metal film: 22K ohms 25%, 1/8 w. DE04 | 19A700053P2 Siicon: 2 Diodes in Seres:
sim 1o s
) . 47 Meatat film: 4.7K chms 5%, 1/8 w.
Q404 W401 | 19B800850P1 Coil, RF: 9.5 nH 5% sim to Paul RS08 198800607P472 et I " enms = " D&06 19A700053P2 Silicon: 2 Diodes in Series;
Q405 | 19A116818P3 N Channel, fieid effact; sim to Type Smith SK-896-1. R509 | 1988COB07PEB1 | Metal fitm: 680 ohms z5%, 1/8 w. by i 1o BAVG0.
aN1877. A0S
Q405 | 19A701806P2 Siicon,NPN: smtoMPSeses. | | | | —0——— FILTER ————— —— INTEGRATEDCIRCUITS  — Aok
— — — — RESISTORS ——— 2401 19A702068G1 Crystal, filter: 4 pole. 2 coupled-dusl us01 19A700044P1 Linear, IF Amplifier & Detector;
crystals. sim to ULNZ111A. J601 | 19C850591G4 Connector. Includes:
R&01 | 19BBOOBO7P473 | Metal film: 47K ohms £5%, 1/8 w. Us02 | 19A700091P1 Linear, IF Amplifier & Detector; 19A701246G2 Shell
: — —— CAPACITORS ———— S oo CABOBGE. 19A701254P1 Connector;
Ra02 | 198B00BO7P221 | Metal film: 220 ohms 5%, 1/8 w.
- 19A701284P2C onnactor,
- €501 | 19A702081P10 Ceramic: 5.6 pF 20.5 pF, 50 VDCW, _ L .
R403 | 198800607P272 | Metal film: 2.7K ohms 5%, 1/8 w. temp coet 0 260 PPM. ————— FILTER J802 | 19B80OS55G4 Connector: metering, red. Includes (10)
Re04 | 19BBOOGO7PAZ0 | - Metalfim: 39 ohms «5%, 1/8 w. CE02 | 19ATO0235P21 | Ceramic: 47 pF 25%, 50 VDCW. 7501 | 10A702088G3 | Crystalfiter. . ;9A7‘:’237P‘2:°“‘5°‘5' )
iim: . ) 19A700072P47 int ira: 21 contacts rated at
RG0S | 198600607P221 | Metalfim: 220 ohms 5%, 1/6 v C503 | 19A700235P2¢ | Ceramic: B2 pF £5%, 50 VOCW. 7503 | 19470206863 | Crystalfiter. Jou3 | 19A70 2172 araps per contact; sm £0
R406 | 19BBOOGO7PZ72 | Metal film: 2.7K ohms +5%. 18 w. C504 | TB44ACP33ZK | Polyester: .033 uF £10%, 50 VDCW. — SYSTEMAUDIO/SQUELCH — Molex 22-27-2211. (Used in G1, G2
R407 | 198800807P103 | Metal film: 10K chms 5%, 1/8w. thry and G3I.
::1%8 co10 AB01 19C851003P1 Printed Wire Board. JE03 19AT04852P47 Printed wire: 21 contacts rated @212
€511 19A700235P21 Coramic: 47 pF 5%, 50 VDCW. amps; sim to Molex 22-23-2211.
R40e | 19B800607P332 | Metal film: 3.3K ohms =5%, 1/8 w. sz | 19a702081P67 Coramic: 82 oF 25%, 50 VOCW, we— —— CAPACITORS ——— (Used in G4, Gb and GG)‘.
R410 | 19A702931P273 | Metalfilm: 5620 chms =1%, 200 temp coef 0 £30 PPM. ceor | 19a7c2082r8 Coramic: 1500 pF +10%, 50 VOCW. Jeoa | tomsoid21P1 ggglf flat: 6 contacts, sim to UL Style
VDCW, 1/8 w. C513 | T644ACP333K Polyester: .033 uF £10%, 50 VDCW. thru :
R411 | 19B800607P332 | Metal film: 3.3K ohms =5%, 1/8 w. and 603 J6os | 19a703248P1 Post: Tin Plated, 10 mm length.
\ 514 - W {Used in G1, G2 and G3).
Ra12 | 19A702031P273 | Metal film: 5520 ohms 1%, 200 £700013P ohenoi ce04 | 19a702052P22 Ceramic: 0.047 uF £10%, 50 VDCW.
VDCW, 1/8 w. 515 19A700013P10 enollrc. 0.56 pF +5%, 500 VDCW. 605 19A702250P113 Polysster: 0.1 uF £10%, 50 VDCW. JBOS 19A703248P11 K?:;ﬁ:lgflggi'nhoen;r length.
R413 19B800607P681 Metal film: 680 chms £5%, 1/8 w. Ch18 18A701824P132 Ceramic: 100 pF 5%, 500 VDCW, & 19A702052P14 Ceramic: 0.01 uF 10%, 50 VDCW ' )
: temp coef 0 £30 PPM. ¢g0 eramic: 001 ur =10%. : J607 | 19a703248P11 Post: Gold Plated, 10 mm length.
R414 189B800607P272 Meta! film: 2.7K chms 5%, 1/8 w. 817 T644ACP333K Polvaster: 033 uF #10%, S0 VDCW thru {Used in G4, G5 and GE).
Ra15 | 198800807223 | Meta!film; 22K ohms <6%, 1/8w. v olester: IIur #10%, ' ce03 0o 210%. 50 VDCW Jso7 | 19a703248P1 Post: Tin Plated, 10 mm length.
R16 | 19B800E07PISY | Metel fim: 15K ohms +5%, 1/8 w. cs1g €810 | 18A702052P10 | - Ceramic: 4700 e {Used in G1, GZ and G3).
Rat7 | 19B300607P221 | Metal film: 220 ohms 5%, 1/8 w. cs18 | Te44ACP215K Polyester: .0015 uF #10%, 50 VOCW. C811 [ 19A702052P22 Cerarmic: 0.047 uF 210%, %0 ' U508 | 19A703248P11 Post: Gold Plated, 10 mm length.
R413 18B800607P510 Matal filrm: 61 ohrms £5%, 1/8 w. ;550 T644ACP310K Polyestar: 010 uF =10%, 50 VDCW. cg12 19A702052F20 Ceramic: 0.033 uFF:1O%, Si‘VDCW‘ (pUsed-Iin G4, G5 and GGJ-!
L CE13 | 19A701225P3 Electrolytic: 220 uF, -10+50%, Jsog | 19A703z48P1 ost: Tin Plated, 10 mm length.
R419 | 15B800BC7P2Z7Z | Metal film: 2.7K ohms +5%, 1/8 w. 521 TaviaAn e G a2 and Q3.
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SYMBOL | PART NUMBER DESCRIPTION SYMBOL | PART NUMBER DESCRIPTION
J609 18A703248P11 Post: Gold Plated, 10 mm length. RG14 18A702931P355 Maetal film: 36.5K ohms =1 %, 200 .
{Used in G4, G5 and GB). VDCW, 1/8 w. c3 194702061 P21 Ceramic: 15 pF #5%, 50 VOGW, R33 198800807P101 | Metal film: 100 ohms 25%, 1/8 w.
_ temp coef 0 230 PPM. (Used in G12). and {Used in G12).
Je0s 19A70324BP1 Post: Tin Plated, 10 mm length. RE15 18A702931P293 Matal film: 80380 ohms z1%, 200 . R34
and {Used in G1, G2 and G3). VDCW, 18 w. Ca 19A702061P65 Ceramic: 150 pF 5%, 50 VDCW, temp
J610 _ coef 0 =30 PPM/C. (Used in G12). R35  |198800607P272 | Metal film: 2.7K onms 25%, 1/8 w.
RE16 18A702931P369 Moetal film: 51.1K ohms 21%, 200 L Used in G12).
Je10 | 18A703248P11 Post: Gold Plated, 10 mm length. and VDCW, 1/8w. ce 18A702081P65 Ceraric: 150 pF 25%, 50 VOCW, tamp )
e Ga G and GB) AB17 coef 0 £30 PPM/C. (Used in G12). F;se 19B800607P101 g\l/lJetaé flln'an112 ?O ohms 25%, 1/8w.
. thru gedin .
T, ca 19A702061P61 Ceramic; 100 pF 5%, 50 VDCW, tamp
_____ PLUGS — ——— R618 | 19B800607P104 | Metal f!Im. 100K ohms 5%, 1/8 w. O PP, T e 611 R39
oeos | 19A702104P1 Connactor: Shorting Jumper, Tin RE1S | 19B800607P124 | Matal film: 120K ohms 25%. 18 W. 10 | 19A702061P81 | Ceramic: 100 pF 25%, 50 VDCW, tomp —— INTEGRATEDCIRCUITS ——
Plated. (Used in G1, G2 and G3). R620 19B800607P103 Metal film: 10K ohms =5%, 1/8w. coef 0 =30 PPM. {Used in G12). U1 1OAT03244P23 Dicitat: MICROGOMPUTER, HMOS
FE05 19A702104P2 Conneactor: Shorting Jumper, Gold R621 188800607P681 Matal film: 680 ohms £5%, 1/8 w. c12 18A702061P13 Ceramic: 10 pF 5%, 50 VDCW, temp B_Igilt_amsed inG12). ’ "
Plated. (Housing Color: Whita), R622 | 198800807P330 | Metal film: 33 ohms 25%, 1/8 w. thru coef 0230 PPM. {Used In G12).
(Usec in G4, G5 and GEl. RE23 | 198800607P390 | Metal film: 39 ohms 5%, 1/8 w ©19 ———— CAPACITORS ————
PEO7 | 19A702104P1 Cennector: Shorting Jumper, Tin . o C21 | 19A702081P65 | Ceramic: 150 oF 25%, 50 VDCW. temp c7o1 | 19a702052p5 Ceramic: 1000 OF £10%. 50 VOCW
Platad, (Used in G1, G2 and G3). R624 19B800607P152 Matal film: 1.BK ohms 5%, 1/8 w. g‘g: coef 0 =30 PPM/PC. (Used in G121 b : P ' .
PEO7 19A702104P2 C - Shorting J r, Gold R625 H212CRP947C Deposited carbon: 4.7 ohms 5%, ) C703
® 70210 Plateg. | (Iﬁ;ussir?étggo::w:itef (Used in and 14w, €26 | 19A70206275 Ceramic: 1000 oF 10%, 50 VDCW. c704 |19A702062°14 | Ceramic: 0.01 uF £10%, 50 VOCW.
G4, G5 and GBI. R626 ad {Usedin G12). T T -
' . C705 | 19A702052P5 Ceramic: 1000 pF £10%, 50 VDCW.
Ps08 | 19A702104P1 Connector: Shorting Jumper, Tin Plated. R627 | 19BB00607P154 | Metel film: 150K ohms 5%, 1/8 w. 28 | 19870205218 | Ceramic: 0,01 uF £10%, 50 VOCW. o0 oe10 Eleram'lc - g : pew
(Used in G1, G2 and G3). R628 | 19BB00607PB22 | Metal film: 8.2K ahms +5%, 1/8 w. and (Usedin G12). ' 6 | 19A703883 B ot oY jic: 200 P -10+50%,
PB08 | 19A702104P2 Connector: Shorting Jumper, Goid R629 | 19B800784P111 | Variable, comductive: 100K ohms =20% c29 o
. Jmpe . : : . 19A702052P 0. :
g\zteGdé (;:%uggg Color: Whitel. {Used in 0.33 w max. c30 18A702061PB9 Cerarnic: 220 pF £5%, 50 VDCW, terp 2;02 §A702052P§0 Cerarn!c. 0.033 uF =10%, 50 VDCW,
‘ » , R630 | 19B800BO7PI02 | Meta film: 1K ohms =5%, 1/8w. and coaf 0 =30 PPM/C. (Used in G12). ! 194702052 Cerarnic: 1000 pF £10%, 50 VDCW.
PE0Q | 19A702104P1 Connector: Shorting Jumpar, Tin Plated. e C711 | 19A701534P8 Tantalum; 22 uF 220%, 16 VDCW.
i R631 19B800607P104 Metal film: 100K ochms 5%, 1/8w L !
(Used In G, G2 and G3. and ' SR C32 | 19A702052P5 Ceramic: 1000 pF +10%, 50 VDCW. C712 | 19A702052P20 | Ceramic: 0.033 uF £10%, 50 VDCW.
PE08 19A702104P2 Connector: Shorting Jumper, Gold RE22 (Usedin G12). i ; '
Plated, (Housing Color: Whitel. (Used in . C33 | 19A702081P68 | Ceramic: 220 oF +5%, 50 VDCW, temp €713 | 19A701534P4 Tantaium: 1 uF 220%, 35 VDCW.
G4, G5 and GE). R633 | 19BBO0GO7P1CZ | Metal film: 1K ohms 25%, 1/8 w. coaf 0230 PPM/°C. (Used in G12). c714 | 19A701534P3 Tantalum: 0.47 uF £20%, 35 VDCW.
P8I0 | 18A702104P1 Connactor: Sharting Jumpsr, Tin Plated. RE51 | 19BBOCGO7PS61 | Metal flm: 560 ohms £5%, 18 w. c34 19A702061 P65 Ceramic: +50 pF £5%, 50 VDCW, temp C716 | 19A701634P4 Tantalum: 1 uF £20%, 35 VDCW.
{Used in G1, G2 and G3). E‘%‘é \ coef 0 230 PPM/C. (Used in G12). C717 | 19A702052P14 | Cerarmic: 0.01 4F 210%, 50 VDCW
P&10 19A702104P2 Conngctor: Shorting Jumper, Gold C35 18A702052P5 c ic: 1000 pF £10%, 50 VDCW. : ‘ ,
Platod ousing Color: Whtel. (Used 653 | 19BB00GO7PIOR | Metslfim: 10K ohms 25% 1/8w. eedingiz, C718 | 19A702052P22 | Ceramic: D.047 uF £10%. 60 VDCW.
i thru [
in G4, G5 and G6}. RBEE C38 19A702061 P63 Ceramic: 220 oF £5%, 50 VDCW, tamp c719 19A702061P99 tCe:‘amm. ;lgO%gFP:PSM%};go vDCW,
——— == TRANSISTORS ——— RE50 | 19BB00GO7P472 | Metel film: 4.7K ohms =5%, 1/8w coef 0 +30 PPMC. (Used in G12). omp coe’ 7 '
N ES ’ . i
_ _ ohms =5% c37 19AT02052P 4 Ceramic: 0.0 F £10%, 50 VOCW. c720 | 19A702052P20 Ceramic: 0.033 pF £10%, 50 VOCW.
Q601 | 19A700023F2 Siticon, NPN: sim to 2N3804. REE0 | 19BBO0BO7PZZ3 | Metal film: 22K chms =5%, 1/8 w. thru {Used in G12). c722 | 19a702082P20 Ceramic: 0,033 yF £10%, 50 VOCW.
g‘g& R661 | 19BE800S07P103 | Metal film: 10K ohms +5%, 1/8 w. €39 c723 | 19A701534P2 Tantalum: 1 uF £20%, 35 VOCW,
. C40 19A702052P24 Ceramic: 0.068 uF £10%, 50 VDCW, .
Q605 | 19A700076P2 Silicon, NPN: sim to MMBT3804, low Re62 | 19B800607P473 | Metal film: 47K ohms £5%. 1/8 w. Usedingia, C724  |19A702052P24 | Ceramic: 0.088 uF £10%, 50 VOCW.
profile. 2:{;33 19BE00607P103 | Metal film: 10K chms =5%, 1/8w. RESISTORS C725 |19A702052P5 Ceramic: 1000 pF £10%, 50 VDCW.
Q606 | 19A700023F2 Silicon, NPN: sim to 2N3804. REB4 T - C727 | 19A702052P10 Ceramic: 4700 pF =10%, 50 VDCW.
N ISTORS ~——— fitm: A1 198800607P101 | Metal film: 100 ohms =5%, 1/8 w. C728 | 19A702052P5 Ceramic; 1000 pF =10%, 50 VDCW.
RES RE65 | 19B8B00S07P224 | Metal fim: 220K ohms 5%, 1/8 w. (Usedin 612,
R601 10A702931P318 Metal film: 15K ohms +1%, 200 RE66 19B8800784P108 Variable: 10K ohms +20%, 1/2 w. R4 1988006807P101 Metalfilm: 100ohmss8%,18w. | | | |V DIODES —————
VDCW. 18 w. — —INTEGRATED CIRCUITS —— (Usecin G12. D701 | 19A700025P2 $ilicon, zener: 400 MW max;
RE02 | 19A702931P273 | Metal film: 5620 ohms 1%, 200 RE 19B800607P101 | Metal film: 100 ohms 5%, 1/8 w. sim 1o BZXE5-C2V7.
VDCW, 1/8w. uso1 18A701830P1 Linear: Audio Power Ampiifier; {Used in G12). o702 18A700028P1 Silicon: 75 mA. 75 PIV- sim to 1N4148
. sim 10 TDA2003. P1 M e : . : .
Roos | 19A702917303 | Metalfim: 20.8K o 1%, 200 ard A7 | 198800607PI03 | Meta) fim: Tk ohms 25%. /8 w. D703 [19A700063P2 | Silicon: 2 Diodes in Series;
: : Us02 sim to BAVS9,
- A1 19B800B07P101 | Metal film: 100 ohms £5%, 1/8 w. ,
R604 | 19B800GO7P472 | Metsl film: 4.7K ohms 25%, 1/8 w. Uso3 | 19A701789P1 Linear: Quad Op Amp; sim to LM324, s 8 e 0 s 5% 1AW D711 | 19A700047P2 Silicon, 100 mW, continuous
R605 19B800607P822 Metal film: 8.2K chms 25%, 1/8 w. and R24 dissipation; sim to DO-15,
R606 189B800607P103 Metal fiim: 10K ohms 25%, 11’8 W, 8:2: 19A700025P44 Digital: BILATERAL SWITCH R26 19B800607P100 Metal mm: 10 ohms 5%, 1/8 w. D712 19A700053P2 SII:-‘G?S'B%A\D/IQO;QS in Series;
R607 | 19BBOCBOTPI04 | Metat film: 100K ohms =5%, 1/8 w. 9ATO 'gital: : (Used in G12). 13 | 162m3011Po00z | Lt ot ioge: B
R60B | 19B800607P334 | Metal film: 330K ohrns 5%, 1/8 w. AT01 Microcomputer Component Board A27 | 19BBO0BO7PI0Z | Metal film: 10K ohms 25%. 1/8 w. Lght Emitting Dlode: Red:
: 19C851149G 12 (Used in G12). :
R609 19B800607P103 Metal film: 10K ohms £5%, 1/8 w. A28 198800607P101 Metal film: 100 ohms 5%, 1/8 w. D714 19A700025P3 S_ilicon, zener: 400 mW max;
R610 | 19BBO0BO7PI54 | Metal film: 150K ohms £5%, 1/8 w. ——— CAPACITORS ———— thru {Used in G12). sim to BZX55-C3v3.
. A3 i . .
R61T | 10B800807P223 | Metal film: 22K ohms 5%, 1/8w. ¢ 19A702052P14 | Coramic: 0.01 uF +10%, 50 VDCW. r32 | 105800807103 | Motal i 10K ahme.£5%. 178 w D715 | 19A700025P8 | Silicon, zever: 200 mW max;
R612 | 19BB00SO7P124 | Metal film: 120K ohms 25%, 18 w. (Used in G12). {Used in G12). R
RE13 | 19BB00SO7F223 | Metal film: 22K chms £5%, 1/8 w. 2 18A702061P13 Ceramic: 10 pF 25%, 60 VDOCW, temp

coef 0 30 PPM. {Used in G12.
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LBI-31535

PARTS LIST

SYMBOL |PART NUMBER DESCRIPTION SYMBOL |PART NUMBER DESCRIPTION
D716 19A700083P2 Silicon: 2 Diodes in Series; P704 19A702104P2 Connactor: Shorting Jumper, Gold
thru sim to BAVIQ. Plated. (Housing Color: White). iUsaed
D779 in G4, G5 and G6).
D720 18A700047P2 Silicon. 100 mW, continuous P706 19A702104P2 {Connector: Sherting Jumper, Gold
dissipation; sim te DO-16. Plated. (Mousing Color: Whits}. (Used
in G4, G5 and GB).
_____ JACKS ————— P706 | 19A702104P1 Connector: Shorting Jumeer, Tin
J701 | 1sa703za8P Post: Tin Plated, 10 rm length. g’;‘éT Plated. (Used in &1, G2 and G3).
{Used in G1, GZ and G3).
. P707 19A702104P2 Connactor: Shorting Jumper, Gold
J701 | 19A703248P11 ﬁ_‘,’f;ﬁrf’g i [ggg'ngos’g)’“ length. Plated. (Housing Color: Whits). {Used
' : in G4, G5 and GE).
J702 18A703248P1 Post: Tin Plated, 10 mm length.
{Usedin G1, G2 and G3). — —— TRANSISTORS — ———
J702 18A703248P11 Post: Gold Plated, 10 mm length. Q701 19A700076P2 Silicon, NPN: sim to MMBT3804, low
{Used in G4, G5 and GE). prafile.
703 | 19A703245P1 post Tin Platad, 10 mm length. Q703 |19A700076P2 Silicon, NPN; sim to MMBT3904, low
{Used in G1, G2 and G3}. profile.
e 19A7C3Z4SFTY Ft?ssetd?r? lg: ]%t; i’nLOGrg)m fongth Q704 | 19A702503P2 Silicon, NPN: sim to 2N4401,
J70¢ | 1sA703248P) Past: Tin Plated. 10 mm length. Q705 [18A118375P1 Silioan, FNF.
(Usedin G1, G2 and G3}. Q7 19A700076P2 Sih’cpn. NPN: sim to MMBT3904, low
2706 |1sA703248P11 Post: Gold Plated, 10 mm length, profile.
(Used in G4, G5 and G6). Q713 19A7000786P2 Silicon, NPN: sim te MMBT3904, low
J706 | 18A703z248P11 Post: Gold Plated, 10 mm length. G profile.
(Used in G4, G5 and GB).
J708 19A703248P 1 Past: Tin Platad, 10 rm length Q716 18A700068P2 Silicon, PNP: sim to MMBT3308, low
and {Used in G1, G2 and G3). profile.
J707 Q716 | 19A760023P2 Silicon, NPN: sim to 2N3904.
J707 19A703248P11 Post: Gold Plated, 10 mm length. g‘;‘jg
{Used in G4, G5 and G6).
J710 19A703243P13 Post: Gold Plated, 16 mm fength Q720 | 19A700076P2 Silicon, NPN: sirm to MMBT3904, low
(Used in G4, G5 and GE). profile. .
J710 19A703248P3 Post: Tin Plated, 18 mm langth. Qn 19A700023P2 Silicon, NPN: sim to 2N3904.,
{Used in G1, G2 and G3). Q722 19A700076P2 Silicon, NPN; sim to MMBT3904, low
711 |18A703248P4 Post: Tin Plated, 13 mm length. profile.
(Used in G1, G2 and G3). — —— —RESISTORS —— ——
J711 19A703248P14 Post: Gold Plated, 19 mm length. ]
{Used in G4, G5 and G&). R701 19B800607P152 Maetal film: 1.5K ohms £5%, 1/8 w.
J712 19A703248P1 Post: Tin Plated, 10 mm length. R702 19A700112P43 Composition: 160 chms £5%, 1 w.
{Used in G1, G2 and G3). R703  [19B800784P108 | Variable: 10K ohms =20%, 1/2 w.
J712 18A703248P11 Post: Gold Plated, 10 mm length. T
(Used n G4, G5 and 6. R704  |18A702931P179 M;twal.ftim. 649 ohms +1%, 200 VDCW,
———— INDUCTORS —— —— R705  |19A702831P141 Metal fiim: 261 ohms +1%, 200 VDCW,
/8 w.
L711 [TSATO0000PZS ) Goll AP 15 wH =10%: sim to Jefters R706 | 198800607P6B1 | Metal film: 680 ohms 5%, 1/8 w.
(712 |1sa7cc024P21 Coil, RF. fixed: 4.7 uH £10%; sim to R707  |18B800BO7P152 | Metal film: 1.5K ohms £5%, 1/8w.
Joffers 4436-8K. R708 | 198800607P223 Matal film: 22K ohms 25%, 1/8 w.
_____ PLUGS ——— —— R709 198800607P101 Mstal film: 100 ohms 5%, 1/8 w.
) R710 198800607 P331 Metal film; 330 ohms £5%, 1/8 w.
P701 19A702104P2 Connector: Shorting Jumper, Gold §
Plated. (Housing Color: White). (Used R711 | 198800607F103 | Metal film: 10K chms «5%, 1/8 w.
in G4, G5 and GE). R713  |19B800607P103 | Moetal film: 10K chms 25%, 1/8 w.
2131 T8A702104P glf:tﬂggﬁtﬁgesdhﬁﬁéqg égrgggfég? R714  |19B800607P101 Metal film: 100 ohms £5%, 1/8 w.
P702 ’ ' ’ R715 | 19B800607P473 | Metal film: 47K ohms £5%, 1/8 w.
P702 19A702104P2 Connector: Shorting Jumper, Gold R716 19B8800607P103 Metal film: 10K chms 25%, 1/8 w.
3’7‘%3 Eaﬁtidéggﬁfj' ”GQG)C°'°" White). (Used R717  |198800807P473 | Metal film: 47K ohms 5%, 1/8 w.
P703 19A702104P1 Connector: Shorting Jumper, Tin R718 198800807P103 Metal film: 10K ohmis 6%, 1/8 w.
and Plated. {Used in G1, G2 and G3). R719 | 193800807F822 Metal film: 8.2K ohms £5%, 1/B w.
P7ca R720  |19B800807P104 | Metal film: 100K ohms 5%, 1/8 w.
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SCHEMATIC DIAGRAM LBI-31535
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