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DESCRIPTION CIRCUIT ANALYSIS

The Main Board performs most of the radio’s func-AUDIO CIRCUIT
tions. It is divided into two sections by a partition in the
aluminum casting. The audio, logic and system circuitry are
located in one section, near the front of the radio. The RF The audio circuit is located on the front section of the
Circuit including the synthesizer, exciter and power controMain Board and on the same side as the display. The audio
circuit of the transmitter are located in the other sectiongircuit provides all audio and tone processing for the re-
near the back of the radio. ceiver and transmitter. The audio circuit obtains all control

signals from the logic circuit and interconnects with the
MIC through an 8 pin RJ connector (J5). The audio circuit
contains 4 main paths: a receiver audio path, a tone path, a
transmitter audio path, and a receiver squelch path.
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Receiver Audio Path U79 is muted (switched off) when DSWI1-E is opened.
The 4 watt audio output is routed from the Main Board to the
speaker through J8. Audio output is also available on the
Unfiltered receiver audio from the RF CircUuiRX 8-way modular MIC connector J5 and optional data interface
AUDIO_TONES) is passed through the receiver audio patltonnector J2. The internal speaker can be disabled by unplug-
which consists of a band pass filter, muting gates, a volumging J8. An external speaker can then be connected through
control amplifier, and a 4 watt audio PA. Refer to Figure 1 foconnector J1.
a block diagram of the receiver audio path and tone path.
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RX_AUDIO_TONES first passes through a 20.0 kHz Tone Path
RC low pass filter, to eliminate the IF component from the RF
circuit. Q23 provides additional drive for the rest of the audio . . .
circuit. The audio signal from Q23 feeds a 300 Hz high pass _Ihe tone path removes voice and noise signals from the
filter (U16-A) which provides rejection of low frequency Unfiltered receiver audi®X_AUDIO_TONES to provide
noise and a gain of 1 (0 dB) above 300 Hz. The filter outpLﬁhe logic circuit Microprocessor with limited tones and data.
from U16-A feeds a 3 kHz low pass filter (U16-B). The path consists of CG tone low pass filters, a T99 tone

bypass switch and a tone limiter.

The audio signal output from U16-B feeds Voice Mute .
Switch (DSW1-B). This switch is closed in the receive mode _ Received tones are passed through CG tone low pass
when voice signal is desirable. Switch DSW1-B is muted ilter (U7-A and U75-A). All CG tones below 220 Hz are
during the idle or standby mode, the transmit mode, or whehassed while rejecting all other audio to reduce voice blocking

only tone alerting is desired. The Voice Mute Switch DSw1-g°f the tone. Analog switch DSW2-B provides a shorted path
allows muting the receiver audio only. around the low pass filter to allow detection of Type 99 paging

tones.

The audio from DSW1-B feeds two Volume Control L .
Amplifiers (U65-A and U65-B). The Signaling Tone line is . When the radio is in Type 99 mode, the Microprocessor ;s
summed with the receiver audio at the volume control amplurns on DSW2-B to bypass the low pass filter. This allows

fier. The signaling tones are used to alert and signal tH&'€ Paging tones to be coupled directly to the Tone Limiter -
listener of any events. U67-A. U67-A is a comparator which provides a limited g

signal at the tone frequency to the Microprocessor. The Mi-
Signaling tones are generated by the Microprocessor {ffoProcessor software decodes the limited tones. The pull up
the logic circuit. Receiver volume control is provided by a'€sistor for the comparator output is provided by the Micro-
digital trimpot and a 4 watt audio PA. The output from theProcessor port.
voice mute switch feeds a 16 level volume control.
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After all tone signalling has been completed, DSW2-B is

Volume control is achieved by two digital trimpots turned off. The tone path is now through the low pass filter
(DSW1-D, DSW1-A). Each is stepped by data from Micro-which separates the CG tone from the voice signal. The CG
processor’ U77. When théOLUME/DOWN buttons are tone is then limited by U67-A and passed to the Microproces-
pushed on the Control Panel, the Microprocessor senses tff for detection.

UP/DOWN control input ports and then steps the pot through

itsTRIM_CLK andSY_TR_DATA lines. The Microproces- . S Ich Path

sor provides data to the pot for 16 levels of volume. ThtRece'Ver quelch Fa

volume setting is stored in the personality EEPROM U82.

When the radio is turned on, the microprocessor sends this The squelch circuit monitors the level of high frequency

data to the trimpots to return to the same volume setting. ppjse on the receiver output to determine if a carrier is quieting ¥
, o the receiver. A squelch adjustment sets the noise threshold —\Qw
_Each programmable trimpot and switch is controlled byeye| required to operate the squelch circuit at 8-10dB SINAD. o
a digital trimpot IC which communicates with the Microproc-\yhen the noise falls below the threshold level, the carrier
essor through its dat8Y_TR_DATA, clock TRIM_CLK activity sensor (CAS) output switches to 5 volts. The CAS

and strobdRIM_STB pins. The filtered receiver audio from gjgna|feeds the Microprocessor. The squelch path consists of
the Volume Control Amplifier U65-B feeds a second mutingy high pass filter, a noise rectifier/amplifier, and a comparator.
switch DSW1-E. This switch provides additional muting

when the radio is in the idle mode, standby mode or while  Rx AUDIO TONES is the unfiltered receiver audio

transmitting. output from the RF circuit. A 6 kHz High Pass Filter (U64-A)

) . . removes all voice signals from tRe<_AUDIO_TONE out-
__The 4 Watt audio Power Amplifier (U79) is fed by voltage yt. The filter provides a gain of 8 dB at 8-10 kHz and drops
divider R116 and R111 which determines the receive audi§ 4B at the 6 kHz cutoff frequency.

sensitivity at 1 kHz deviation. U79 has a gain of 29 dB. C253,
C57 and R151 prevent high frequency oscillations.

Copyright © March 1992, Ezsson GE Mobile Communications Inc.
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Noise in the 6-8 kHz range is coupled to the Squelch The switched voice signal feeds amplifier U72-D
Adjust DSW1-C, which varies the level of noise to the noisavhich provides deviation adjustment. Two other inputs
Rectifier/Amplifier U64-B. U64-B is biased at ground, am- exists at U72-D which sums the signalling tone input and
plifying only the positive peaks of the noise by about 9 dBthe CG tone input with the voice signal. The signaling tone

is generated by the Microprocessor as a 5 Vp-p square

The rectified noise is filtered by R95 and C21 to pro-wave. The Channel Guard tones are generated by a 5 bit
vide an average DC level proportional to the noise leveDAC. This signal level is the result of a 5 bit binary
This DC level is applied to the inverting (-) of Comparatorweighted summer at U10-A. Next, the high frequency har-
U67-B. The non-inverting input (+) of U67-B is referencedmonic component is filtered away by U10-B. The output of
to 90 mV. U72-D feeds U72-C and U72-B which form a post limiter

filter with a total of 18 dB/octave of filtering to the limited

When the DC noise level falls below 90 mV DC, thevoice signal. The post limiter filter also provides filtering
comparator output switches the CAS line to + 5 Volts to telfor the signalling and CG tones.
the Microprocessor the channel is busy with a carrier. The
comparator output will remain at a logic high until the DC  The low frequency CG tone is fed into the phase and
noise level exceeds 120 mV. This difference in voltagdevel adjust network U72-A. The output from U72-A
between the CAS turn-on and turn-off points provides sufTONE_MOD (along with theCTCXO_CTRL ), provide
ficient hysteresis to eliminate "bubbling” or chatteringthe VC input to the VCTCXO (U57).
noise from the speaker. The "bubbling" would normally be
caused by transitional changes in the DC level around the The output of U72-BIrX-MOD is fed to the Synthe-

reference point. The hysteresis is provided by R142. sizer VCO on the RF circuit. The combined voice/tone
audio is adjusted in level to produce the following ratio of
deviation:

Transmitter Audio Path

Limited voice deviation of 3.75 kHz

The audio circuit provides all transmitter audio proc- Channel Guard tone deviation of .75 kHz.
essing. TheMIC HI input signal is amplified, pre-empha-
sized, limited, and low pass filtered. Processed transmit The CG tones are tramitted with no voice present.

audio and tones feed. th? Deviation Adjust Pot DSW2-Arpeir levels are set for optimum system performance. The
before leaving the audio circuit to feed the synthesizer VCQgice and CG tones are tramisted simultaneously. The

on the RF circuit. summation of these signals can produce a maximum devia-

. . . . tion of 4.5 kHz. Figure 2 provides a block diagram of the
TheMIC HI input signal is nominally 80 mV rms at 1 {.0ncemitter audio path.

kHz to produce 2.1 kHz deviation. C35, R113 and U74-A

provide the 6 dB/octave pre-emphasis. C35 controls the

cut-off point for the high frequency pre-emphasis above 3 OGIC CIRCUIT

kHz. R113 and DSW?2-D provide an adjustable MIC sensi-

tivity of about 12.7 dB. Voltage divider R132, R133, R134

and R135 provide the operating reference bias for U74-C  The logic circuit controls the operation of the radio. It

and U74-D. The voltage divider also provides the limiteris located on the front section of the Main Board, near the

reference voltages for D2. When thBC HI input signal  speaker.

is at a level such that the output of U74-A does not exceed

400 mVp-p, the gain at 1 kHz is 24 dB at U72-B pin 7. When  The logic circuit contains a Microprocessor and the

the audio level tries to exceed 400 mVp-p at U74-A, diodeassociated memory circuits including an EPROM for con-

D2 conduct on the negative and positive half cycles to cliprolling the processor. The software in the EPROM deter-

the voltage at a maximum of 400 mVp-p. mines the version of the radio. A programmable
"personality" EEPROM stores customer frequencies, tones,

The output of D2 is fed to analog switch DSW2-E. Thisand options.

switch mutes microphone audio and is controlled by the

Microprocessor. This switch allows muting the voice signal  Refer to Figure 3 for a block diagram of the logic

in the receiver mode and when only tones are to be traneircuit. Refer to the IC dateestion of this manal for pin

mitted. out information on integrated circuits and modules.
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MICfOprOCGSSOf
_ Microprocessor U77 (SIEMENS SAB SOC535) is an 8- The CMOS Integrated Circuit de 5

bit processor that performs the logical functions to provide the . din thi ) l pou| -

control signals required in the radio. An external 11.0592 vices used in this equipment can de W 3 ©

MHz crystal (Y1) is used for the clock. Serial data is used for destroyed by static discharges. Bg- oS5z y < 3

communication between the Microprocessor and the test ‘Qa\ fore handling one of these devicey, EZhe ze= 2

handset. The Microprocessor controls the following: the serviceman should discharge Zyr ey 4
himself by touching the case of & ouUr 2% 2F%

*  Synthesizer bench test instrument that has a 3-prong power dprd B 5 b L > g < g

o connected to an outlet with a known good eath g aOoOE La
* Transmit circuit ground. When soldering, the iron should also havg a wo>rxraa >
* Decoding of system tones 3-prong power cord connected to an outlet with| a —\
_ known good earth ground. A battery operated solder- o
* Generation of system tones ing iron may be used in place of the regular solderfg - a eu
* Transmitter and receiver audio mute gates ron. L3 N o e
2 - Rz0
-y o s E =
Erasable PROM (EPROM) o = i-/-\ RCE ar E
= % = T %x:: [ %J &

EPROM U1 is a CMOS 32-kilobyte device. All informa- SYNTHESIZER CIRCUIT T o — Ed{—_’ o = b =
tion required by the Microprocessor for system operation = f'-_J < = =)
resides in this EPROM. The EPROM contains both the oper- ) ) ) Aa
ating system software and the test softwaraOatch U3 is The synthesizer produces the 0 dBm input signal for the ??%% = x
used to demultiplex the address/data bus from the microprotfansmitter exciter circuit in the transmit mode and the + 8 < 3
essor to provide the A0 to A7 address lines for the EPROMABM injection signal for the first mixer in the receive mode. o

Channels are selected by reprogramming the counters in Syn- 3

) thesizer U54 for a different divide number. This programming =
Electrically Erasable PROM (EEPROM) data is generated by the Microprocessor. Reference VCTCXO & - 9
U57 provide a frequency stability of 5 ppm for the synthesizer i @ ] 9

EEPROM U82 is designated the "personality" PROM.Ch'p' ~ %8 —/ n
This personality PROM stores all required customer informa- = o I P
tion which includes frequencies and tones. U82 is a 512 X éynthesizer E §,
bit memory device. The EEPROM is programmed through J SR T
on the Main Board. DC power for U82 is switched by transis- = <
tor Q21 during the active low reset pulse to the Microproces- A simplified synthesizer block diagram is located in 2 _ = ol 2|2 |2 |=
sor. Q21 removes + 5 Vdc from U82 to reset the EEPROM.Figure 4. The synthesizer output signal is the VCO (voltage- =i & 2 = b B L g =

controlled oscillator) frequency. This frequency is the trans- P =Y g - d vl = g ‘é = 7 W
Horn Relay mit frequency in the transmit mode and the L.O. frequency in x| 2| U 8 ) 8 al [+l g —| x| Q | ¢ % 2 alal |Sla
the receive mode. i =R P N e 3:¢U§}-EUUL)>>L}'"§

The horn relay circuit consists of PNP buffer transistor ~ The VCO frequde_ngyIS_rfrJ](?ng(z:”edlbyaDC voltag”e ?jpt?“eﬁ nhkikkaik al-glalg | 7T L4 DT x & T

20 and NPN relay driver transistor Q165. The horn relay ig8Cross a varactor diode. IS voltage Is controlled by the | Rl e Kol il Bl s VA I | e o] ard Wse o2 ] Ko M~ 1
gctivated by the Mi};roprocessor Wheﬁa call is remivT he Y phase detector in Synthesizer U54. This phase detector senses 3 3 3 3 3 3 3 g 30- S g g} % 3 3 3 3 3 3 3 3 3 3 E]l 8 3
circuit is capable of handling up to 500 milliamperes from arthe phase and frequency of two input signals and causes the ~
externally connected relay coil. VCO control voltage to increase or decrease if they are not the JeJdIIIIIIIdIIIdId
same. This changes the VCO frequency until both inputs are ITIIIT T
synchronized. The VCO is then "locked" on frequency. cEEEgl =
3o = e 3 D -
One input to the phase detector is the reference frequency v nna v
(fR). This frequency is the 12.8 MHz reference oscillator E E E E E E %
frequency divided down by the reference counter in U54. The &

reference frequency is normally 12.5 kHz. The stability of the
reference frequency determines the stability of the synthesizer
output frequency.
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The reference VCTCXO U57 is temperature compenprescaler U53

diode decreases and vice versa. This causes the VCO ff@nalog phase detector) output of U54. This output is from a
quency to increase as the control voltage increases. sample and hold circuit which produces a voltage proportional
to the phase difference between the fV and fR signals. If the
The VCO is frequency modulated in a similar mannerphase of fv lags that of fR, the APD output ramps up between
The transmit audio signal is applied across another varactthe time the fv and fR pulses occur. Conversely, if fv leads fR,
diode to vary the VCO frequency at an audio rate. A comperihe APD output ramps down during this period. The greater
sation network is used to ensure that modulation remairf§e phase difference, the more the ramp voltage increases or
constant over the entire frequency band of the VCO. Thigecreases before it holds. When the synthesizer is far out of
compensation is required be-cause modulation tends to ifeck such as when the channel is changed, the VCO is swept
crease as VCO frequency gets higher. into lock by pulses, occurring at a rate equal to the frequency
difference between fR and fv.
The resonant frequency of the tank circuit is increased in
the receive mode by approximately 45 MHz. It is achieved by ~ Buffer Q16 provides a low impedance output to the loop
switching in additional capacitance by means of a pin dioddilter. This isolates the high impedance output of the APD
This is done to keep the VCO control voltage in the middle oputput so that it does not affect the roll off characteristics of
its range. the filter. Q16 also improves the current drive calptgibof
the APD output which results in a faster lockup time.

o = sated to provide a frequency stability+&ppm from -30 to +
= s 8 = 80 degrees °C. The reference frequency can also be finely _ o
z = g 5 ‘-’. = trimmed by a DC voltage applied to the VC input of the The prescaler is hardware set to divide by 64/65. The
v, L n:' x = 3 £ VCTCXO. division ratio is controllled by a logic sig.nal at pin 6, the
2 Sa e A 9 x o i MODULUS CONTROL input from synthesizer IC U54. U53
g o2 g » 2 S 9 5 The other input to the phase detector (fv) is derived frondlivides by 64 when the control input from the synthesizer is
> the VCO signal. The VCO frequency is divided down byhigh and by 65 when the control input is low.
Prescaler U53 and by the N counter in U54. These counters
are programmed for each channel to divide by a number. This . )
will result in an input to the phase detector that is the same &daptive Loop Filter
the reference frequency when the VCO is operating on the
< correct frequency. Note that the VCO, prescaler, N counter, The loop filter consists of C137, C138, C139, R39, R40,
B oy § b andtt.hetr;])_h?se Qetgclfortform_ a loop. Th_ereflore, i an)irﬁ:omp 241. This low pass filter controls synthesizer stability, lockup
Nl > o < ¥ ne?tr:n | IS 100p IS detective, Improper sighals appear througly, o ong suppresses the loop reference frequém)y Ana-
3 b -’ out the foop. log Switches U61-A and U61-D are used to bypass the resis-
tance in the loop filter to speed up the lockup time. These
~ e VCO U15 switches are enabled for about 5 ms whenever the synthesizer
ha b —_—— chip is reprogrammed. A logic high closes the switch and a
. low logic opens the switch.
o S The VCO frequency is controlled by changing the DC
E 5 voltage applied across a varactor diode inside. As the DC The VCO frequency is controlled by a DC voltage filtered
3 :.:_ voltage across a varactor increases, the capacitance of #hyethe loop filter. The input signal to the loop filter is the APD
z || &

0dBm

-1dBm
Q6
PAD 3dBmn
Rez SdBm
—1dBm ~4oBm
sS4
Uus3
Prescaler
REF
us7 gsc Counter
Figure 4 - Synthesizer Block Diagram
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RECEIVER CIRCUIT

The VCO signal is attenuated by a pad formed by R17,
R13, and R14 before being coupled to amplifier Q6. The  The double conversion receiver circuit consists of a front
amplified signal is divided and applied to two other amplifiersend module, a 45 MHz IF module and a receive switch. Both
Q459 and Q22. Output from amplifier Q459 is attenuated bynodules are shielded to prevent interference to their sensitive
R220, R222 and R221 to drive the Exciter Module. Outpu€ircuits. See Figure 6, on page 12, for a block diagram of the
from amplifier Q22 is divided into two separate paths. Ondreceiver section.
path goes to a pad formed by R226, R229, and R76 and then
drives Prescaler U53. The other path provides the L.O. signal
for the Front-End Module after attenuated by R207, R206, and NOTE

R205. The following circuit analysis for the Front End Modyle
(VC1), references components found in Figure 5 on gage
11. The schematic and outline of VC1 and any menfion
of the components are for reference only.
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Front End Module VC1 impedance level. Output power is varied by means of the AGC TOP VIEW
voltage which may be varied between 6 to 12.5 volts.

RF is coupled from the PA board through a coaxial cable o Sl i Lo l"rl‘—"l:h
to the receiver front end. Inside the front end module, £ower Control Circuit FF g &= =L
coupled-tuned circuit and a bandpass filter module F1 estab- 5 1
lish the receiver pass band of 18 MHz. The receiver is pre- . L o
tuned at the factory to the most commonly used section of the | € function of the power control circuit is to maintain a L 1 DEM CONER
spectrum, but it may be adjusted to anywhere within the spl onstant output power across the band. Thermistor U14 senses I;'ﬁgl BALUN
by tuning the slugs of L1 and L2. the temperature inside the radio and reduces the output power I =

when the temperature exceeds a set threshold. This circuit 0 o [ E'@lj

Q1 is a dual-gate MOSFET amplifier which serves tgcontrols the supply voltage t the last amplifier in the exciter L= “TLtH T2 -
increase the sensitivity of the receiver. The first mixer is anodule US2. El %P |3
double-balanced diode type formed by T1, T2, D1 and D2. It . L]
has inherent good LO-RF isolation and good intermodulatiory 1 e DC voltage proportional to the RF output power from [ = Em
and spurious performance. The mixer assembly is shielded Ebe detector circuit on the power amplifier board feeds the (+) o T = Eid
prevent stray magnetic fields from affecting the neighbourl1Put Of op-amp US5-A. A fixed reference voltage developed i THxds1
hood circuit. A JFET Q3 with the gate grounded buffers thdY Potential divider R54 and R55 feeds the (-) input of the i st £ IF

IF signal and provides a broadband termination to the mixei2Me amplifier. The difference is amplified and drives the (-)
; iofput of U55-B. The difference between the two inputs is

erformance. The LO sianal from the svnthesizer is amplifie@MPlified and varies the drive to _transistor Q4 and_QlS. With
Ey Q2 to + 8 dBm to dr;\ge the mixer y 1Zer P ﬂIEG_DPTT pulled low by the microprocessor during trans-

' mit, Q3 and Q14 are turned on. This enables Q15 to vary the

supply voltage to the last amplifier in the exciter module, thus

45 MHz IF Module VC2 achieving variable output power.

Thermistor U14 and resistor R166 form a variable voltage

Afirst IF frequency of 45 MHz is employed. This module divider with temperature. Above a set threshold, diode D8
contains a band pass crystal filter centered at the first IBonducts andPA_REF is reduced which then throttles the
frequency with a bandwidth of 15 kHz to provide part of theoutput power down.
selectivity. The IF signal is further amplified and converted
to the second IF frequency of 455 kHz where it is band pass
filtered, limited and then demodulated. The IF module operd ransmit Switch
ates from a single 5 volt supply.

During transmit, the Microprocessor pulls the
Receive Switch NEG_DPTT line low, the collector of Q5 then goes high and
turns on Q12. Q12 then supplies the base drive to turn on
transistor Q1 7 which provid&/_SW to the exciter module

During receive whemNEG_DPTT goes high, Q1 and and the PIN diode switch on the PA Board.

Q13 are turned on supplying 8 Volts to Vcc2 of the front end
module. The 8 Volts applied to Vcc2 turns on the RF amplifier
inside. The reverse happens during transmit. POWER DISTRIBUTION

The audio circuit receives 13 volts from the _SWline

TRANSMITTER CIRCUIT on the Main Board. This voltage feeds Regulator U22 and

audio PA U79. The regulator supplies 5 volts to all op-amps

The transmitter consists of a fixed tunedWatt Exciter  except U70. A regulated 1.8 volt bias supply is provided by

Module, a power control circuit and a transmit switch. Regulator U83, operating from the+ _SWIline. A regulated

8 volt supply is provided by D11 to U70, operating also from

theA+ SW ine.
Exciter Module U52

Voltage Regulator U63 supplies a regulated 5 volts DC
_ . . to the Microprocessor, the EPROM and the latch circuit. A
The synthesizer drives the exciter module at 0 dBmyoqet circyit is built into U63 to provide the Microprocessor
Exciter Module U52 operates from a switched 8 volt supplyy;ith a reset signal required during its power-up routine.
The module is designed for wideband operation and requires

no adjustment. Both input and output ports operate ata 50 ohm
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Figure 5 - Schematic And Outline For Front End Module VC1
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Transistor circuit Q24 is a filter for tH&EN_A + battery | OGIC CIRCUIT

voltage. This circuit is used to reduce "alternator whine"
interference. The filtered + _FILTER (13 volts) is used in

the handset and on the audio circuit. DC Checks

The RF circuit is powered by three Regulators U58, U30
and U60, which operate from the switched 13.8 voitst(

Power for the logic circuit is supplied by the 13 volts on

_SW) line. Regulator U58 supplies 8 volts exclusively for theJ4-pin 4.

VCO to ensure low synthesizer noise. Regulator U30 supplies
8 volts to the PLL IC U54, injection amplifier chain Q6, Q22
and Q459 of the synthesizer, U55 in the power control circuit
of the transmitter, the Exciter Module U52 and also the re-
ceiver Front End Module VC 1.

A 5 volt Regulator U60 supplies power to the receiver IF
module, VCTCXO in the synthesizer and also to the prescaler.

SERVICE NOTES

AUDIO CIRCUIT

1. Refer to the block diagrams Figures 1 and 2, for proper
signal levels and gains for the various audio paths.

2. All bias point (VB) shown on the audio circuit sche-
matic diagram are generated by Regulator U83. None

1. Check for +5 voltg0.25 volts on U63, Pin 5.

2. Check PoweOn Reset on U77, Pin 10 (see Figure 7).
If not present, check Regulator U63, Pin 2 and transistor

Q21.

3. Check for oscillator activity by examining the ALE
clock on U77, Pin 50 (see Figure 8). If not present,
examine the system clock on U77, Pin 30 and 40 (at
11.059 MHz). The presence of the system clock but no
ALE may indicate a bad U77. If the system clock is not
present, Y1 and related components may be suspected.

4. All output lines from the Microprocessor are pulled
high to + 5 Volts through resistors inside the Micro-
processor. If aline is high, you may ground that pin and
monitor the result. However, if a line is low, the line

may not be forced to + 5 volts.

of the operational amplifier circuits will operate prop- SYNTHESIZER CIRCUIT

erly without this voltage.

When measuring signal levels, remember that the in-

Synthesizer troubleshooting consists of first checking for

verting (-) input ports are "virtual grounds." Little or no the proper DC levels, then determining if the proper wave-
measurable AC voltages will be present at these porté§orms are present and checking individual modules.

Trigger Oscilloscope from 13.8 V supply at power on.
SUPPLY
48y —
TIME-MS 20

Sv —]

A usiDlv

Figure 7 - Microprocessor (U77, Pin 10)

Figure 8 - Microprocessor (U77, Pin 50)

DC Checks VCO Uls:

8.2 volts is supplied by Regulator U30 and serves as N the receive mode, connect a DC power supply to pin
the biasing voltage for transistor circuits Q6, Q22, Q45¢: With 1.6 Vdc on pin 5, the output at pin 1 should be
and Q16. The VCO U15 is powered by a separate 8 voftPproximately 193 MHz. With 6 Vdc on pin 5, the output
Regulator US8. The 8.2 volts supply is decoupled by a 18hould be approximately 219 MHz. Either change to trans-
ohm resistor R30 resulting in 7.95 volts at pin 2 of theMit mode or force thBAND_SW line to 8 volts. This will
module. A 5 volt Regulator U0 provides power for change pin 3 to ground. The out-put frequencies for 1.5 Vdc
VCTCXO Module US7. A 47 ohm resistor R23 decouplesdNd 6.9 Vdc should be approximately 45 MHz higher.

the DC supply. Approximately 5 volts exist at pin 1 of the
VCTCXO IE/IF())()j/uleF.)p y P Output power of the VCO can be measured by connect-

ing a coaxial cable to pin 1 of the module. R17 and R13
should be disconnected from the circuit. The output power
Waveforms should be around 2 - 5 dBm.

Synthesizer waveforms in Figures 9 through 11 werérescaler Us3:
measured with a 10 megaohm, 30 pF probe. Use DC cou-

pling. Connect pin 5 of the VCO to a power supply set at 3
Vdc. With the radio in receive mode, monitor the frequency
of the VCO at the junction of R225 and R479. DC short pin

Module Isolation 6 of U53 to ground. This will cause U53 to divide by 65.
The frequency at pin 4 of U53 should be the VCO frequency
VCTCXO Module U57: divided by 65. Tie pin 6 to 5 Vdc, to force it to divide by

64. Check the frequency at pin 4 to verify that this happens.
Improper division may indicate a faulty prescaler.
Look for a wave form similar to the reference on pin 2
(refer to Figure 9). If the waveform is not present, the
module is probably defective.

Transmit at (148 - 17MHz)
[ 7805 — |
5.5 I | 0.28 us
| | 5
|
| | v
3.2
| | :
3.5
Figure 9 - Reference Oscillator (Input to U54, Pin 2) Figure 10 - v (Input to U54, Pin 10)
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Bilateral Analog Switch U61: Injection Chain Q6, Q22, Q459:

This switch is used to short around parts of the loop  Refer to synthesizer block diagram to check gain of
filter during channel scan. A shorted (to ground or adjacergach individual stage.
gate) gate may be isolated by comparing voltages through
the loop filter to those of a functioning radio. Defective
gates might be suspected when the radio does not chanfRANSMITTER CIRCUIT
frequency quickly enough.

Transmitter problems may be located on the main board
Phase-Lock-Loop U54: or on the PA board. Most of them can be identified by
checking the TX stage gains shown in Figure 6 - RX and

TX Block Diagram. Refer to the Power Amplifier Board

There are no specific checks which aid in the evaluatiog,snual. LBI-38758. for problems located on the PA Board.
of U54. Usually it is suspected only if all other checks are ’ ’

OK. Before changing, visually inspect chip components for
mechanical damage and check resistances through the logpansmitter Troubleshooting
filter.

1. Ensure thatthdEG_DPTT is low when the micro-
phone PTT is keyed down.

The top of the ramp is approx. 0.8 Volts DC greater

than the control voltage on PD out, Pin 17. 2. Check for approximately 8 volts at the Vcc input of
the exciter module. If not present, troubleshoot the
TX switch circuitry, Q5, Q12 and Q17.

3. Check for a 6 - 12.5 volts adjustable voltage at the
4 80ps AGC input of the exciter modijle. Adjust thé:j power
level control to maximum, the voltage at the AGC
input should be approximately 12.5 volts. If not
v present, check power control circuitry, U55-A, U55-
B, Q3, Q14, Q4 and Q15.

PO ——

0 4. Check for approximately 0 dBm at the exciter mod-
ule input and a minimum of 1.5 watts at the output.
If the input is abnormal, the problem may be in the
synthesizer injection chain. If the output is abnormal,
the module might be suspected.

RECEIVER CIRCUIT
Figure 11 - Ramp (Generated in U54 and

Appears on Pin 15
PP ) Refer to the following Receiver Circuit Symptoms and

Checks chart to isolate a receiver problem.

RECEIVER CIRCUIT SYMPTOMS AND CHECKS

SYMPTOMS CHECKS
No Audio 1. Supply voltage to Front End and IF modules
2. Level and frequency of LO injection
3. IF module output
Poor SINAD 1. Consult Figure 6 RX-TX Block Diagram to check stage gain

2. Input coaxial cable
3. Shorted PIN diode switch on PA board

Distorted Audio

1. LO injection frequency
2. IF module
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sk = Ay 1
RFGHD RB®  3K3 C156 T
» 8.P1U
L I‘1I“18$5222ﬁ E'BH!(
R38 100K M <] 5CLOCK
v
N c 15” FROM_SHEET 1
e 20 1Pl@p
Tloccn  voni[1 ] N-— = = = d =
i g:i;:E APD::’: ‘:‘i _i |_‘| ap RFGND RFGHD  RFGHND RFGND
3 ¥ss1
3 ¥Do
—|FRE®_3T cR —iﬁ |—1| Cl67
R Ll P outi it
LOCTK_DETECT e 3 W S1eP
& '\v\' 3o DaTaL12
TO_SHEET 1 Q36 @C IQZPU QUL Ll P crock |11 NOTE - RESISTCR VALUES ARE GlVEN USING
YK T B EE i K3 US4 THE FOLLOWING CONVENTION:
CY o~ MCLI45159
2 3
18R = 18 OHMS MAIN BOARD
L = L L SYNTHESIZER £ 4R7 = 4.7 OHMS

RFGHND

RFGHD RFGND

RFGND

4K7 = 4.7K OHMS

(RC-8670, SHEET 4, ISSUE A) TKA7 = 7.87K OHMS

Synthesizer
N29/85154000920 148-174 MHz

Sheet 4
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LBI-38756

SCHEMATIC DIAGRAM

LBI-38756

FROM PA BORRD

RX_AUDLO_TONES <}

MAIN BOARD

Receiver and Transmitter AGC
N29/85154000920 148-174 MHz

Sheet 5

NEG _DPTT [

#210]
78L0S Su_rf
JIN VOUT T $ T

GHO ’

Z cT hd
C16 jJojolu]
@.1U 230 I

nr;un R:GIID “FC:"D

2
N BU_SH
DET_PUR
e
[

TQ PA BOARD

<] EXCITER_IM

FROM_SHEET 4

au 3 A -Su
oty ais
uc1 25B362 N
FRONT _END 2nsia3
— RF Lo| RS FE2
AABT2307 v s K2 2k 3
é . Ve IF R
. 27K Q3 04
n (|2 MMBTZ2222A MHBT222268
— kKo
a ) & BT 22220
MMET2222A ]
R72 RE - Ra R11 >0
RYX SUITCH 3908 1%0R = S s80r Shok 58
I ucz Su_rf . A
= [F_nODULE - = = =
RFGND RFGND RFGND RFGHD RFGHD
AUD  ¥Wec T
RS oo 7| TR SHITCH
27K R233 6
K | as
" mMBT22224
Iy
usz
EXC [ TER_NODULE
RFGND RFGND POWER COHTROL
ay_2
0,61
usg
78L08 gy 1
uss-h |e
1JTH vouT L2908 X
GMO | 1 N
2 +
Ct1
ClB4 1001 RUS o2
g.1u 25U
C1S3  6800°
- — - W
RFGHD RFGND RFGND
439 2 2y_2

J7

RFGHD RFGND

TG PR BORRD

Uiy
THERMISTOR

RFGND RFGHD

THERRAL CUTEALK
SEMSOR

NOTE - RESISTOR VALLIES ARE GIVEN USING

THE FOLLOWING CONVENT{ON:

18R = 18 OHMS
4R7 = 4.7 OHMS
4K7 = 4. 7K OHMS
7K87 = T.87K DHMS

(RC-8670, SHEET 5, ISSUE A)

<] PA_REF

FROM_SHEET 3
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LBI-38756

LBI-38756

Ul - EPROM (27C256)

DATA QUTPRLUY

Yoo —» Og — Oy
GND —— ———
Yeps Ptetttes
0t ©GE,TE —>
- ﬁNDt‘Dﬁg?gﬂM [, OUTPUT BUFFERS
—i
¥ Y —* -
| ©DECODER | Y ~GATING
>
= :
ADDR INPUTS | % . 262,1448IT
Ro™ Ala{—* oECORER 3 CELL MATHIX
it '
—

Vepll
hya

Ao

GND[]14

28|73 vee
27{1A14
26[] A3
25[3A8
24[]Ag
2334,
221108
21[1430
20 CE/PGM
181%7
18106
i 7119
16[104
15[1%3

PIN NAME

DSW1 & DSW2 - DIGITAL TRIMPORT

Aa-hia

ADDRESSES

CHIP ENABLE

DUTPUT ENABLE

- 07

DUTPUTS

PGM

PRGGRAM

NG CONNECT

U3 LATCH (74HC373)

BLOCK DIAGRAM

4 3
oo
4
o1
7
D2—
)
Data 01—
inputs Da
14
D5
17
0 —
18
07

"
tawch EnableJ
1

Cutput Enable

Pin
Piry

W=Vee
= GND

Naninverting
Outpuls

Qurtput Enabiel]

PIN ASSIGNMENT

1t{] Laich Enabie

FUNCTION TABLE

Qutput | Latch

Enatrle | Enable ¢} Dutput
L H H H
L H L L
L L X Ch;ggﬂ
H X X z

X=don't carg

2 = high impedance

TRPQA I / 201 TPLA
TPOR -2 I 9 TPIB
SERIN| 43 18 SERQUT 2
CLK -4 I 7T-SERIN 2
GlA % 16|~ G2A
GiB -8 I1Sl-628
VoD 47 14}~ VS35 (GND]
SEROUT 1 ~B I3 STRB
TRZA -3 121~ TP3A
TP2E IO V|- TP38
e SERIN 2
SERIN | SERQUT!
3 1 8 BIT SHIFT REG _DB lJ__l _t
__|bO-b5 b6 h7 7
ON cucr
CLK 1
4 L
&
U SNy s
D0 DI D2 D3
STROBE
13
fA g IT
v8s
i4[J}— vss
Y\L CLKO lL CLK} J\L cLk2 i)
& BT LATCH ||
P b2 53 b4  bs 't & BIT ‘LATCH —_+- & BIT |..A‘rcr| —_t & BIT LATCH
v
5 6 6
SOK VR 20K VR 20K VR

|; IER BR 4R 2R R

GiB

NB. (1} LABELS OF Z2R, IR,

4R,2R R ARE THE
THEDRET!CAL VALUE
OF RESISTANCE TO

PROVIDE 63 LINEAR
EQUAL STEPS.

2] THOSE WITH “%"
ARE OF SAME TYPE
OF BLOCKS EXCEPT
DIFFERENT MAX.
RESISTORS YALUES .

SERQUT 2

|7|:|_ 2 BIT SHIFT REZ —Dua

B0 Bl

15



LBI-38756

IC DATA

U7, U10, U16, U55, U64, U65, U70
& U75 - OPERATIONAL AMPLIFIER (LM2904)

CQUTPUT A 1

INPUT A{-~) 2

INPUTA(+) | 3

VEE 4

>

8 | VcC

7 OUTPUT B

<

INPUTB (=)

INPUT B {+)

U53 - TWO MODULAS PRESCALER (MB501/MB501L)

Vee |2
sw[z]
0UT[4]

TOP VIEW

s]MC

3| GND

—

o

(=]
L

| —

(=]

[a]]
[—
—

]

[+
L
—

[+]

ol
L
—

o

A
| ——
—

[
Ot

0% pl

U22 & U30 - POSITIVE VOLTAGE REGULATOR

(NJM7800A)

©

T —
| ——= —
- —
L
— i

]

L QUT

2.GND
3.IN

U54 - PHASE LOCK LOOP (MC145159

CHARGE
Voo
50
V55

MC

3 =
% % o e 8
=] 0 o o= >
o T e N o N s Y |
3 2 1 20 18
NE ® 18] CH
[5 1?]APO0UT
s 16 [} vss
0r 15[l cr
HE 14 [] sRout
a 10 11 f2 13
—J L & LTI 3
o] = o « W
a4 = }:( El‘
9 o 4
0 &

Enable

- Eit SR

14 - Bit Latch

L out

_4Charge

CH ¥pp = Fing

£ Aralog  —=—FR YOD': Pints
R |Phaze _‘[&_F‘D ¥gg = PinT

|14 -Bit:F Counter |

Contral Logic

Cr_ ¥35': Pintg
Dietectaor Pt

f
L

Il

[? - Bit+A Counter

10 - Bit+MN Counter

BEREEEIIITINTIE

Modulus Contral
=1 Digital [
]-- Frequency = Frequency Steering Out
Steering

7-Eit Latch 10 - Bit Latch

1

[EEEEEN|
I_b?-sitsm

10-Eit S/R

Ht{eldey
H

|L0c:k I £
Dietechor Lo

annot be uzed az a digital phase detector output.

16
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LBI-38756

IC DATA

LBI-38756

U58 & U60 - VOLTAGE REGULATOR

U63 - REGULATOR WITH RESET (L387A)

PN CONFIGLIRATION

INPUT

) —1 + Your
4[> DELAY CAPACITOR (Cd]
-] —] GROUND
= RESET QUTPUT
Tl — +Vin

[ TAE CONNECTED TD PIN 3}

PHPE CUTRUT
TRANS(STOR

CUTFUT
ok

BOTTOM VIEW e
PIN INDENTIFICATION
PIN |, CUTPUT

PIN 2. GROUND
PIN 3. INPUT

=

VJ CUTPUT
N CURRENT

LIMITER

) \
‘ ERROR,
A,
1

L +—e{ |-—»

ALSET
COTRUT

2

THER WAL
PROTECT

REEET
CIRCHIT

’

GROUND

U72 & U74 QUAD OP AMP (LM2902)

- 2 (g » 2
U6l - QUAD ANALOG SWITCH (MC14066B) U67 - COMPARATOR (NJM2903)
FIN CONFIGURATION
INDENT K B2 8 9 o
[ W in W W e B e B e P
PIN " _
LOCATOR —\)\o TOP VIEW Qutput [I El Voo
TY YV Y A
I 2 3 45 67 AN
Input [ 2] 7] Output
comnoug—— ‘g
2 5
ouT | 6 Input
N é_ —o input [ 3] 6 ] Inpu
conTRoL2o— | 3
meo ] [TOUTE GNo | 4 EI Input
CONTROL30— | o
8 0 ouT 3
IN3O— |
2 —
CONFROL 40— 10 VDD = PIN 14
nad | Vss = PN 7

14 9
o T e T e W o A o B A

D

YTy Yy
! 8

PIN CONNECTIONS

-
ouT — — ouT
L 4] 4
2 13
INPUTS INPUTS
! 4
3 12
VCC 4 il VEE GND
iNPUTS/ LS I | inpuTs
z | /3
6 3
QuUT - ouT
2 |7 8] 3

{TOP VIEW)

17



LBI-38756

IC DATA

LBI-38756

U77 - MICROPROCESSOR (SAB 80C535)

MEnTM Ne= S e Nmen@ P47
w w wp wr L w owr W - DWW n oW .
taacafoccSonannaa P46
el ulw e helinlalcBelelelnkal ol e Balel P45
] 1 61 Y P44
BmESET O w0 O s [IP57 %;'3
Varef NP7 P4z
Vagnd PPO6 E :1u
P67 BPoOS -
P66 brpoa 2
P65 P03 P51
PEA NP 0.2 P52
P63 SAB Jip 0.1 gg:i
P62 BOCSIS/80CS3S 1P 0.0 P55
P61 D EA P56
P 6.0 [aLE
P 3.01 RxD NPSEN
P31 TxD pP27
P3.21TNT O pP2s
P3.31TNT1 br2s
P341T0 hrP2a
P35I TI[ 26 “p23
27 (1] J
TONEXNRNERs s uccoCa
SESSCEEBBEsEZI5SE
R R~ R
I R = x X
palt=on=cE5E
eI
XTAL1 XTALZ & Bie2
ool a
[ - =T - - -
|
| asc RaM ROM 8Kx 1 |
| and Timing 255=3 (S A 80C515eriy} [
| [
Vee o=y ; ! l
¥, o——-—-i
RESES; (2481 ——— ! ——— PO 3] --l-— ]%no
Lio—e i §-hit
EAQ—-—{ I
ALE ol
I | watthegeq ——— Pt B ! Port 1
PSEN | — _'T-—]B-bi!
| l
| Timer 0 [Pr—— i
l_Port2
| =1 2 [3 _.?__ o
| Timer 1 — |
: |
i
]I F3 a—'lﬂ-bit
I |
Serial Port —— |
! [
I i — | R [ —— !lgl:(:
I Baud Rote :
Gererotur
| i
|
Poct 6r— P6 [ —=——— —1 p5 [T =—]"0S
B-bit ; IH T 8-bit
i " |
A
et S EH | ASD —
= MUX s [
i '
| {
Viarro—1 Pr:g\::llrmﬂe [
" s
¥aoro i Re o9 |
L |

U82 - EEPROM (X24041)

FIN CONFIGURATION

Aul:

FUNCTICN DIAGRAM

(8] Vee
A1 [ TEST (4] ¥ss START CYCLE | HY GENERATION
TIMING & CONTROL
A3 [ SCL
(5) SDA | START 1
vss | SDA (O6IC }
CONTROL -
LOGIC 64 EE PROM
! SLAVE ADDRESS
6] SEL REGISTER —* 256x B
(6] COMPARATOR
2 ] DAl INC -
(1) Ap VORD
ADDRESS
2] &1 f COUNTER
(3 A2
1 AD-»TO Vss RiW
2 AND 3 A AND A ADDRESS INPUTS
4 ¥ss
5 SDA SERIAL DATA —] 12c PIN Dout
6 SCL SERIAL CLOCK BUS DouT
7 TEST INPUT — TO Vss rli ACR |
8 Ve
BOTTDOM VIEW
PIN INDERTIFICATION
PIR1 ADJUST
PIN 2. QUTPUT
PIN 1 INPUT

18



LBI-38756

IC DATA

LBI-38756

D11 - PROGRAMMABLE PRECISION REGULATOR (TL431, A)

PIN |. REFERENCE
2. ANODE
3.CATHODE

SYMBOL

Cathode
(K]

Anode
(&)

Refera
)]

—F—_—_—_———————
Nce |
-

FUNCTIOMAL BLOCK DIAGRAM

Refererce
(Rl

Cathade (K]

7 _
L]
A A0

2.4k

150
4.0k 10k, T
20
—
.._'ni: ¥

1Uky

800 kl

INTERMAL SCHEMATIC

& brode (&)

VC1 - FRONT END MODULE

()

1. RF

2. Vel
3. LO

4, NVcce
0. IF

11, GND
12, GND

LEAD IDENTIFICATION FOR

SOT23 TRANSISTORS
AND DIDODES

C[—IC/A

L []
B 3
C

A

LEAD IDENTIFICATION

FOR Q14 AND Q17

Q14. Q15. Q17. Q24 AND SOT23 TRANSISTORS AND DIODES

LEAD IDENTIFICATION
FOR Q15 AND Q24

O

£ C B

VIEW FROM MARKING SIDE

NOTE: REVERSE SIDE 1S COLLECTOR

VC2 - IF MODULE

LEAD IDENTIFICATION FOR

Rl AND Q2
C
m
L L]
B L

LEAD IDENTIFICATION FOR

(3

S D
]

19



LBI-38756 IC DATA LBI-38756

U57 - VCTXO ui5 - VvCO
7 N 7 N
R : :
1. Vcc 1. OUTPUT
2. QUTPUT 2. Vcc
3. CONTROL 7. BANDSWITCH
4, GND 8, MOD
4 5 5. GND 11, CONTROL
\ ) | 7 8
® ® ®
N\ v
U79 - AUDIO PA (TDA1015) U52 - EXCITER
‘K-/—\—\L . ; o1 h N
o O o - 1. INPUT
21 ereans P%‘,‘ge— oo E 8. \/CC
| . 3. AGC
Ui L
03 h _ 4@
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LBI-38756

PARTS LIST

LBI-38756

MDS CONVENTIONAL RADIO (VHF)
MAIN BOARD ASSEMBLY
N29/85154000920 148-174 MHz

ISSUE 1
SYMBOL PART NUMBER DESCRIPTION
————— CAPACITOR —— — —
Cc2 19A703314P12 Electrolytic: 100 pF, 25 V.
C13 19A701225P2 Electrolytic: 10 pF, 25 V.
C16 19A702052P33 Surface Mount: 0.1 pF, 25 V.
C17 Surface Mount: 2700 pF, 50 V.
C20 19A702052P5 Surface Mount: 1000 pF, 50 V.
c21 19A703314P6 Electrolytic: 1 pF, 50 V.
Cc22 19A702052P5 Surface Mount: 1000 pF, 50 V.
thru
C24
C26 19A702052P5 Surface Mount: 1000 pF, 50 V.
and
c27
C28 19A702052P33 Surface Mount: 0.1 pF, 25 V.
Cc29 19A702061P61 Surface Mount: 100 pF, 50 V.
C31 19A702061P61 Surface Mount: 100 pF, 50 V.
C32 19A702061P77 Surface Mount: 470 pF, 50 V.
C34 19A702052P28 Surface Mount: .022 pF, 50 V.
C35 19A149896P118 Surface Mount: 5600 pF, 50 V.
C37 19A701371P7 Polyester: .01 pF, 100 V.
C38 19A702052P14 Surface Mount: .01 pF, 50 V.
C39 19A702052P28 Surface Mount: .022 puF, 50 V.
C40 19A701371P7 Polyester: .01 pF, 100 V.
C42 19A702052P33 Surface Mount: 0.1 pF, 25 V.
C43 19A703314P6 Electrolytic: 1 pF, 50 V.
C45 Surface Mount: 820 pF, 50 V.
C48 19A702052P110 Surface Mount: 4700 pF, 50 V.
C49 19A702052P112 Surface Mount: 6800 pF, 50 V.
C50 19A702052P33 Surface Mount: 0.1 pF, 25 V.
C51 19A702236P44 Surface Mount: 56 pF, 50 V.
C52 19A702052P33 Surface Mount: 0.1 pF, 25 V.
C57 19A702052P33 Surface Mount: 0.1 pF, 25 V.
C59 19A702052P20 Surface Mount: .033 puF, 50 V.
C60 19A702061P77 Surface Mount: 470 pF, 50 V.
thru
C62
C63 19A702052P33 Surface Mount: 0.1 pF, 25 V.
C64 19A702061P77 Surface Mount: 470 pF, 50 V.
and
C65
C66 19A702052P33 Surface Mount: 0.1 pF, 25 V.
thru
C71
C73 19A702236P38 Surface Mount: 33 pF, 50 V.
C74 19A702052P33 Surface Mount: 0.1 pF, 25 V.
thru
C78
C79 Surface Mount: 510 pF, 50 V.
C80 19A702052P33 Surface Mount: 0.1 pF, 25 V.
Cc84 Surface Mount: 510 pF, 50 V.
C85 19A703314P12 Electrolytic: 100 pF, 25 V.
and
C86
Cc87 Electrolytic: 1000 pF, 25 V.
C88 19A702052P33 Surface Mount: 0.1 pF, 25 V.
Cc89 19A701225P9 Electrolytic: 220 pF, 25 V.
C90 19A701534P9 Tantalum: 47 pF, 6.3 V.
C92 19A702052P20 Surface Mount: .033 puF, 50 V.
C93 19A702052P33 Surface Mount: 0.1 pF, 25 V.
thru
C102

* COMPONENTS, ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

SYMBOL PART NUMBER DESCRIPTION
C105 19A702061P61 Surface Mount: 100 pF, 50 V.
C106 19A702052P33 Surface Mount: 0.1 pF, 25 V.
C108 19A701225P9 Electrolytic: 220 pF, 25 V.
C109 19A702061P61 Surface Mount: 100 pF, 50 V.
C110 19A702061P77 Surface Mount: 470 pF, 50 V.
thru
C115
C119 19A702052P112 Surface Mount: 6800 pF, 50 V.
C121 19A702052P33 Surface Mount: 0.1 pF, 25 V.
C122 19A702061P77 Surface Mount: 470 pF, 50 V.
C124 19A702061P61 Surface Mount: 100 pF, 50 V.
thru
C126
Cc127 19A703314P12 Electrolytic: 100 pF, 25 V.
C129 19A702052P33 Surface Mount: .1u pF, 50 V.
thru
C131
C132 19A702052P5 Surface Mount: 1000 pF, 50 V.
C180 19A702236P42 Surface Mount: 47 pF, 50 V.
ci181 19A702052P33 Surface Mount: 0.1 pF, 25 V.
C184 19A702236P38 Surface Mount: 33 pF, 50 V.
C186 19A702236P38 Surface Mount: 33 pF, 50 V.
and
C196
C197 19A702236P38 Surface Mount: 33 pF, 50 V.
thru
C202
C204 19A701225P2 Electrolytic: 10 puF, 25 V.

C207 19A702236P38 Surface Mount: 33 pF, 50 V.

and

Cc227

C230 19A702052P5 Surface Mount: 1000 pF, 50 V.

C231 19A702052P33 Surface Mount: 0.1 pF, 25 V.

C248 19A702052P28 Surface Mount: .022 puF, 50 V.

C252 19A700052P110 Surface Mount: 4700 pF, 50 V.

C253 Surface Mount: .22 pF, 16 V.

C260 19A702236P38 Surface Mount: 33 pF, 50 V.

C265 19A702236P38 Surface Mount: 33 pF, 50 V.

and

C266

C461 19A701225P2 Electrolytic: 10 uF, 25 V.

C462 19A702052P14 Surface Mount: .01 pF, 50 V.

C471 19A702052P33 Surface Mount: 0.1 pF, 25 V.

C498 19A702052P33 Surface Mount: 0.1 pF, 25 V.

C499 19A702236P38 Surface Mount: 33 pF, 50 V.

C507 19A149896P112 Surface Mount: 1800 pF, 50 V.

C508 19A703314P7 Electrolytic: 2.2 pF, 35 V.

C900 19A702052P33 Surface Mount: 0.1 pF, 25 V.

C901 19A703314P5 Electrolytic: 22 puF, 25 V.

C903 19A702061P77 Surface Mount: 470 pF, 50 V.
——————— DIODE — — — — — —

D2 19A700053P1 Diode: BAV99.

thru

D6

D7 T324ADP1032 Rectifier: 1N4003.

D9 19A700053P1 Diode: BAV99.

D11 19A702939P2 Programmable Precision Regulator: TL431CLP.

D21 BAS16 Diode: 75V 0.25A BAS-16.

D22 ECG 4926 Zener: 18V, IN6277A.
_— TRIMPOTS J—

DSwW1 Surface Mount: Digital Trimpot.

and

DSwW2

SYMBOL PART NUMBER DESCRIPTION SYMBOL PART NUMBER DESCRIPTION
—————— JACKS — — — — — R160 19B801251P392 Surface Mount: 3.9K ohms, 1/10 w.
5 N29/14954000020 Modular mic jack, 8-way. R161 19B801251P222 Surface Mount: 2.2K ohms, 1/10 w.
_____ RESISTORS — — — — R162 19B801251P102 Surface Mount: 1.0K ohms, 1/10 w.
R163 19B801251P154 Surface Mount: 150K ohms, 1/10 w
R3 Surface Mount: 0 ohms, 1/10 w. R164 19B801251P152 Surface Mount: 1.5K ohms, 1/10 w.
RS3 19B801251P472 Surface Mount: 4.7K ohms, 1/10 w. R165 19B801251P332 Surface Mount: 3.3K ohms, 1/10 w.
R18 198801251P103 Surface Mount: 10K ohms, 1/10 w. R167 19B801251P681 Surface Mount: 680 ohms, 1/10 w.
R51 19B801251P103 Surface Mount: 10K ohms, 1/10 w. R169 19B801251P102 Surface Mount: 10K ohms, 1/10 w.
R74 19B801251P561 Surface Mount: 560 ohms, 1/10 w. R170 19B801251P223 Surface Mount: 22K ohms, 1/10 w.
R80 198801251824 Surface Mount; 820K ohms, 1/10 w. R171 19B801251P153 Surface Mount: 15K ohms, 1/10 w.
R81 19B801251P274 Surface Mount: 270K ohms, 1/10 w. R172 Surface Mount: 75K ohms, 1/10 .
R82 198801251P273 Surface Mount: 27K ohms, 1/10 w. R173 19B801251P472 Surface Mount: 4.7K ohms, 1/10 w.
R83 19B801251P153 Surface Mount: 15K ohms, 1/10 w. R175 Surface Mount: 0 ohms, 1/10 w.
R84 19B801251P333 Surface Mount: 33K ohms, 1710 w. R176 19B801251P103 Surface Mount: 10K ohms, 1/10 w.
R85 19B801251P824 Surface Mount: 820K ohms, 1/10 w. R177 19B801251P223 Surface Mount: 22K ohms, 1/10 w.
R86 19B801251P103 Surface Mount: 10K ohms, 1/10 w. R178 19B801251P104 Surface Mount: 100K ohms, 1/10 w.
R87 19B801251P473 Surface Mount: 47K ohms, 1/10 w. R179 19B801251P332 Surface Mount: 3.3K ohms, 1/10 w.
R8s 19B801251P683 Surface Mount: 68K ohms, 1/10 w. R180 19B801251P153 Surface Mount: 15K ohms, 1/10 w.
R0 198801251P273 Surface Mount: 27K ohms, 1/10 w. R181 19B801251P334 Surface Mount: 330K ohms, 1/10 w.
RoL 19B801251P153 Surface Mount: 15K ohms, 1/10 w. R182 19B801251P153 Surface Mount: 15K ohms, 1/10 w.
Ro2 198801251P273 Surface Mount: 27K ohms, 1/10 w. R183 19B801251P124 Surface Mount: 120K ohms, 1/10 w.
R93 19B801251P224 Surface Mount: 220K ohms, 1/10 w. R184 19B801251P272 Surface Mount: 2.7K ohms, 1/10 w.
R9S 19B801251P333 Surface Mount: 33K ohms, 1/10 w. R185 19B801251P153 Surface Mount: 15K ohms, 1/10 w.
R98 19B801251P273 Surface Mount: 27K ohms, 1/10 w. R186 Surface Mount: 49.9K ohms, 1/10 w.
R106 19B801251P102 Surface Mount: 1.0k ohms, 1/10 w. R187 19B801251P104 Surface Mount: 100K ohms, 1/10 w.
R109 19B801251P102 Surface Mount: 1.0K ohms, 1/10 w. R188 Surface Mount: 200K ohms, 1/10 w.
R111 19B801251P104 Surface Mount: 100K ohms, 1/10 w. R189 Surface Mount: 402K ohms, 1/10 w.
R112 19B801251P102 Surface Mount: 1.0K ohms, 1/10 w. R190 Surface Mount: 806K ohms, 1/10 w.
R113 19B801251P562 Surface Mount: 5.6K ohms, 1/10 w. R191 19B801251P124 Surface Mount: 120 ohms, 1/10 w.
R116 19B801251P103 Surface Mount: 10K ohms, 1/10 w. R192 19B801251P271 Surface Mount: 270 ohms, 1/10 w.
R118 19B801251P102 Surface Mount: 1.0K ohms, 1/10 w. R193 19B801251P472 Surface Mount: 4.7K ohms, 1/10 w.
R119 19B801251P473 Surface Mount: 47K ohms, 1/10 w. R194 19B801251P222 Surface Mount: 2.2K ohms, 1/10 w.
;z:dzz 19B801251P332 Surface Mount: 3.3K ohms, 1/10 w. R195 19B801251P472 Surface Mount: 4.7K ohms, 1/10 w.
R123 R196 19B801251P333 Surface Mount: 33K ohms, 1/10 w.
R127 19B801251P102 Surface Mount: 1.0K ohms, 1/10 w. R198 19B801251P393 Surface Mount: 39K ohms, 1/10 w.
;nldzs R199 19B801251P102 Surface Mount: 1.0K ohms, 1/10 w.
R131 19B801251P823 Surface Mount: 82K ohms, /10 w. }:?;L(JM
R132 19B801251P153 Surface Mount: 15K ohms, 1/10 w. R208 19B801251P563 Surface Mount: 56K ohms, 1/10 w.
R133 19B801251P182 Surface Mount: 1.8K ohms, 1/10 w. and
o R209
R134 R210 19B801251P103 Surface Mount: 10K ohms, 1/10 w.
R135 19B801251P273 Surface Mount: 27K ohms, /10 w. R211 Surface Mount: 0 ohms, 1/10 w.
R138 19B801251P471 Surface Mount: 470 ohms, 1/10 w. R213 19B801251P102 Surface Mount: 1.0K ohms, 1/10 w.
R139 19B801251P104 Surface Mount: 100K ohms, 1/10 w. g';is
R140 19B801251P334 Surface Mount: 330K ohms, 1/10 w. R217 19B801251P102 Surface Mount: 1.0K ohms, 1/10 w.
R141 19B801251P222 Surface Mount: 2.2K ohms, 1/10 w. and
R142 19B801251P224 Surface Mount: 220K ohms, 1/10 w. R218
R143 19B801251P472 Surface Mount: 4.7K ohms, 1/10 w. R219 19B801251P153 Surface Mount: 15K ohms, 1/10 w.
R147 19B801251P102 Surface Mount: 1.0K ohms, 1/10 w. R230 19B801251P102 Surface Mount: 1.0K ohms, 1/10 w.
R148 19B801251P123 Surface Mount: 12K ohms, 1/10 . R231 19B801251P223 Surface Mount: 22K ohms, 1/10 w.
R151 Surface Mount: 4.7 ohms, 1/10 w. R232 19B801251P220 Surface Mount: 22 ohms, 1/8 w.
R153 19B801251P563 Surface Mount: 56K ohms, 1/10 w. R233 Surface Mount: 0 ohms, 1/10 w.
R154 19B801251P102 Surface Mount: 1.0K ohms, 1/10 w. R317 Surface Mount: 0 ohms, 1/10 w.
R155 19B801251P563 Surface Mount: 56K ohms, 1/10 . R331 19B801251P273 Surface Mount: 27K ohms, 1/10 w.
R156 19B801251P102 Surface Mount: 1.0K ohms, 1/10 w. R459 Surface Mount: 2.7K ohms, 1/10 w.
R157 19B801251P103 Surface Mount: 10K ohms, 1/10 w. R468 19B801251P222 Surface Mount: 2.2K ohms, 1/10 w.
R158 19B801251P220 Surface Mount: 220 ohms, 1/10 w. R471 19B801251P223 Surface Mount: 22K ohms, 1/10 w.
R159 19B801251P102 Surface Mount: 1.0K ohms, 1/10 w.
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R472 Surface Mount: 0 ohms, 1/10 w. N29/39254000032 Washer, plain: M4. (Used to secure mounting C174 19A702052P14 Surface Mount: .01 pF, 50 V. R75 19B801251P100 Surface Mount: 10 ohms, 1/10 w.
R473 19B801251P182 Surface Mount: 1.8K ohms, 1/10 w. bracket, Quantity of 2). c17s 19A702061P77 Surface Mount; 470 pF, 50 V. R76 19B801251P121 Surface Mount: 120 ohms, 1/10 w.
R501 19B801251P103 Surface Mount: 10K ohms, 1/10 w. Eg{ti"r‘]’q (’;’('ig’r;‘ %Sgﬁﬁgtgf'jl‘)o“”‘ top and c177 19A702061P77 Surface Mount: 470 pF, 50 V. R197 19B801251P100 Surface Mount: 10 ohms, 1/10 w.
R502 19B801251P473 Surface Mount: 47K ohms, 1/10 w. Washer, plain: M2.6. (Used to mount top and C203 19A702061P61 Surface Mount: 100 pF, 50 V. R205 19B801251P820 Surface Mount: 82 ohms, 1/10 w.
;”5%3 bottom covers, Quantity of 4). Cc229 19A702052P5 Surface Mount: 1000 pF, 50 V. R206 19B801251P121 Surface Mount: 120 ohms, 1/10 w.

. Washer, spring: M2.6. (Used to mount top and C313 19A702061P77 Surface Mount: 470 pF, 50 V. R207 19B801251P820 Surface Mount: 82 ohms, 1/10 w.
R506 19B801251P104 Surface Mount: 100K ohms, 1/10 w. bottom covers, Quantity of 4). i R216 surt " 0 oh 110
R514 19B801251P223 Surface Mount: 22K ohms, 1/10 w. Nt M2.6 i of 1 C466 19A702236P10 Surface Mount: 2.0 pF, 50 V. urface Mount: 0 ohms, w.
re17 19BB01251P682 Surface Mount. 6.8K ohme. 1/10 ut:M2.6. (Quantiy of1). | TRANSISTORS — — — — R220 19B801251P121 Surface Mount: 120 ohms, 1/10 w.
e ’ : Screw, Taptite: M2 x 6. (Quantity of 16). and
. : R221
R900 Surface Mount: 0 ohms, 1/10 w. Screw: M4 x 30, (Used to secure heatsink, Q2 BT2222A NPN: 600 mA, 40 V, PMBT 222A.
R901 19B801251P102 Thermistor: 1K ohms, /10 w. Quantity of 2). Q6 BFR93A NPN: BFR93A. R222 19B801251P560 Surface Mount: 56 ohms, 1/10 w.
R902 Surface Mount: 0 ohms, 1/10 w. Clip, shielding. Q8 BT2222A NPN: 600 mA, 40 V, PMBT 222A. R223 19B801251P120 Surface Mount: 12 ohms, 1/10 w.
R904 Surface Mount: 0 ohms, 1/10 w. Clip, regulator. (Quantity of 2). tQh;_L(J) R224 19B801251P100 Surface Mount: 10 ohms, 1/10 w.
and . .
R225 19B801251P180 Surface Mount: 18 ohms, 1/10 w.
R905 Shield. Q16 BT2907 PNP: MMBT2907. uriace Mount: 15 ohms W
i R226 19B801251P121 Surface Mount: 120 ohms, 1/10 w.
R906 19B801251P273 Surface Mount: 27K ohms, 1/10 w. C"_p' ) Q22 BFRY3A NPN: BFRO3A.
R907 19B801251P332 Surface Mount: 3.3K ohms, 1/10 w. Shield-Cavity. Q459 BFRY3A NPN: BFR93A. R227 19B801251P100 Surface Mount: 10 ohms, 1/10 w.
INTEGRATED CIRCUIT Shield-Core. RESISTORS R228 19B801251P221 Surface Mount: 220 ohms, 1/10 w.
Shielding pad. R229 19B801251P560 Surface Mount: 56 ohms, 1/10 w.
u1 344A3732G1 (Programmed IC, contains software) Clip-Q15. R4 198801251P331 Surface Mount: 330 ohms, 1/10 w. R360 19B801251P152 Surface Mount: 1.5K ohms, 1/10 w.
u2 Capacitor: 22 pF, 100 V DSS310. IC socket, 28 pin. R12 19B801251P120 Surface Mount: 12 ohms, 1/10 w. R479 19B801251P100 Surface Mount: 10 ohms, 1/10 w.
us Surface Mount: LATCH MC74HC373. SYNTHESIZER R13 198801251P390 Surface Mount: 39 ohms, 1/10 w. R480 19B801251P222 Surface Mount: 2.2K ohms, 1/10 w.
u7 OP AMP, Dual: NJM2904M. R14 19B801251P121 Surface Mount: 120 ohms, 1/10 w. RA%E 19B801251P180 Surface Mount: 18 ohms. 1/10 w
————— CAPACITORS— — — — — : g :
u10 OP AMP, Dual: NJM2904M. . R15 19B801251P152 Surface Mount: 1.5K ohms, 1/10 w. o NTEGRATED GIRCUIT — —
u16 OP AMP, Dual: NJM2904M. Cld 19A703314P4 Electrolytic: 47 uF, 16 V. R16 19B801251P331 Surface Mount: 330 ohms, 1/10 w.
an u1s N29/SMR16 VCO Module.
u22 REGULATOR: NJM7805A. c2 R17 19B801251P121 Surface Mount: 120 ohms, 1/10 w. odue
u63 REGULATOR: L387A. c lectrolytic: R20 19B801251P100 Surface Mount: 10 ohms, 1/10 w. us3 N29/22100000123 | PRESCALER: MBSO1PF.
3 19A701225P9 Electrolytic: 220 uF, 25 V. us4 19B800902P5 Integrated Circuit: CMOS MC145159FN1.
u64 OP AMP, Dual: LM2904D. ?:nd R22 19B801251P221 Surface Mount: 220 ohms, 1/10 w.
4 .
ue5 OP AMP, Dual: NJM2904M. R23 19B801251P470 Surface Mount: 47 ohms, 1/10 w. us? N29/31854000040 | VCTCXO:12.8 MHz ASD30048.
c5 19A703314P4 Electrolytic: 47 pF, 16 V. U6l 19A702705P1 Integrated Circuit: MC14066BD.
ue7 COMPARATOR: NJM2903M. ytic: 471 R26 19B801251P331 Surface Mount: 330 ohms, 1/10 w. megrated Lircul
ic: . TRANSMITTER
u70 OP AMP, Dual: NIM2904M. c12 19A701225P9 Electrolytic: 220 uF, 25V R27 19B801251P120 Surface Mount: 12 ohms, 1/10 w.
u72 OP AMP, Quad: LM2902D. c82 19A702052P14 Surface Mount: .01 F, 50 V. R28 19B801251P221 surface Mount: 220 ohms, 120w. | | | | —————— CAPACITORS — ———
u74 OP AMP, Quad: LM2902D. Cc108 19A702052P14 Surface Mount: .01 uF, 50V, R29 19B801251P100 | Surface Mount: 10 ohms, 1/10 w. c6 19A703314P12 Electrolytic: 100 iF, 25 V.
U7s OP AMP, Dual: NIM2804M. c104 19A702052P5 Surface Mount: 1000 pF, 50 V. ;r;% g‘ﬂ
. c117 19A702061P77 Surface Mount: 470 pF, 50 V.
u76 N29/26300000150 | RELAY: LM44D00. _ R31 19B801251P183 | Surface Mount: 18K ohms, 1/10 w. c107 Polyester: 22 iF, 16 V.
u77 N29/22154000060 | MICROPROCESSOR, CMOS: SABBOC535- C118 19A702052P14 Surface Mount: .01 uF, 50 V. R32 19B801251P102 Surface Mount: 1K ohms. 1/10 w. '
T40/85. €120 19A702052P14 Surface Mount: .01 pF, 50 V. ra3 19BB01251P102 Surface Mount. 1K o ' Y10 €151 19A702052P28 Surface Mount: .022 uF, 50 V.
u79 Integrated Circuit: TDA1015. c133 19A702052P5 Surface Mount: 1000 pE, 50 V.. uriace 0“”‘: onhms, LIDW. C153 19A702052P112 Surface Mount: 6800 pF, 50 V.
us2 Integrated Circuit, CMOS: X24C04 8DIL. c134 19A702061P77 Surface Mount: 470 pF, 50 V. :: iszgii:i:zz 2“:""“6 ::I'O“mj ;OSOKK ‘:‘ms'lll/l 100 w- C155 19A702052P14 Surface Mount: .01 pF, 50 V.
us3 REGULATOR: LM317LBZ . c135 19A702052P5 Surface Mount: 1000 pF, 50 V. o L0121 S”rface Moum. 4'7K Ohms’ o W %157 19A702052P33 Surface Mount: 0.1 iF, 50 V.
urface Mount: 4.7K ohms, w. thru
————— TRANSISTORS — —— C136 19A702236P10 Surface Mount: 2.0 pF, 50 V. C159
) R37 19B801251P471 Surface Mount: 470 ohms, 1/10 w.
Q11 Transistor, NPN: 200 mA 40V, MMBT3904. C137 19A702061P77 Surface Mount: 470 pF, 50 V. R38 19B801251P104 Surface Mount: 100K ohms. 1/10 w. C160 19A702052P14 Surface Mount: .01 pF, 50 V.
Q19 Transistor, NPN: 600 mA 40V, PMBT2222A. C138 Capacitor: .022 pF, 100 V. and c161 19A702052P5 Surface Mount: 1000 pF, 50 V.
. R39
Q20 Transistor, PNP: MMBT2907. C139 Capacitor: 0.1 pF, 400 V. c162 19A702052P33 Surface Mount: 0.1 uF, 50 V.
and 140 19A702052P5 Surface Mount; 1000 pF, 50 V. R40 19B801251P824 Surface Mount: 820K ohms, 1/10 w. thru
Q21 and R41 19B801251P823 Surface Mount: 82K ohms, 1/10 w. Cle4
; . ci141 .
Q23 Transistor, NPN: 600 mA 40V, PMBT2222A. RA2 19B801251P222 Surface Mount: 2.2K ohms, 1/10 w. ci78 19A702061P61 Surface Mount: 100 pF, 50 V.
Q24 Transistor, NPN: 2N5190. C143 19A702052P5 Surface Mount: 1000 pF, 50 V. and ?:T;g
Q165 Transistor, NPN: 2N5190. C145 19A702052P14 Surface Mount: .01 pF, 50 V. R43 DIODE
______ CABLES — — — — C146 19A702052P5 Surface Mount: 1000 pF, 50 V. R44 19B801251P332 Surface Mount: 3.3K ohms, 1/10 w.
wa N29/85154001661 o bly, a-uire (PA board c147 19A702061P77 Surface Mount: 470 pF, 50 V. R45 19B801251P472 Surface Mount: 4.7K ohms, 1/10 w. D8 19A700053P1 Surface Mount: BAV99.
able assembply, 4-wire oara to .
Main Board). c148 19A702052P5 Surface Mount: 1000 pF, 50 V. R46 19B801251P330 Surface Mount: 33 ohms, 1/20w. | |} TRANSISTORS — — — —
R47 19B801251P331 Surface Mount: 330 ohms, 1/10 w.
w7 N29/85101700920 | Flat ribbon cable, 16-wire. C149 19A702061P61 Surface Mount: 100 pF, 50 V. Q14 25B962 Surface Mount, PNP: 3A, 30V, 2SB962-ZQ.
______ CRYSTALS — — — — C150 19A702052P5 Surface Mount: 1000 pF, 50 V. R56 19B801251P473 Su:ace Mount: 47K or:]ms, 1//10 w- Q15 ECG185 PNP: 2N5193.
R57 19B801251P332 Surface Mount: 3.3K ohms, 1/10 w.
c152 19A702061P61 Surface Mount: 100 pF, 50 V. ' . .
vi N29/08054000190 | Crystal: 11.0592 MHz. p and Q17 25B962 Surface Mount, PNP: 3A, 30V, 2SB962-ZQ.
< o ci54 19A702061P61 Surface Mount: 100 pF, 50 V. Rss [t 0 N ___ RESISTORS — — — — —
— ———  MISCELLANEOUS — — —
C156 19A702052P14 Surface Mount: .01 pF, 50 V. R59 19B801251P473 Surface Mount: 47K ohms, 1/10 w.
N29/40354000252 c t bott R5 19B801251P222 Surface Mount: 2.2K ohms, 1/10 w.
over, top or bottom. c167 Surface Mount: 1500 pF, 50 V. R60 19B801251P332 Surface Mount: 3.3K ohms, 1/10 w. R6 19B801251P391 Surf Mount: 390 oh: 110
N urface Mount: onms, W.
N29/40354000232 | Mounting bracket. C168 19A702061P77 Surface Mount: 470 pF, 50 V. R61 19B801251P473 Surface Mount: 47K ohms, 1/10 w. R 19B801251P273 Surface Mount: 27K ohms. 1/10 w
N29/40354000870 Ring terminal. C169 19A702052P5 Surface Mount: 1000 pF, 50 V. R63 19B801251P102 Surface Mount: 1K ohms, 1/10 w. RS 19B801251P391 Surf M tl 390 oh ’1/10 l
. urface Mount: onms, W.
N29/39120403052 Screw: M2.6 x 12. (Quantity of 4). C170 19A702236P10 Surface Mount: 2.0 pF, 50 V. R64 19B801251P152 Surface Mount: 1.5K ohms, 1/10 w. RO surf M t 4.7 oh 110
PP urrace vount: 4./ onms, W.
Nzolsa1sa00s0r2 fq‘f{fﬂingeﬁ};w? SQquiﬁ?o(fUzS)ed {0 secure cin 19A702061P77 Surface Mount: 470 pF, S0 V. Ro8 198801251P222 | - Surface Mount: 2.2€ ohms, 110 w. R10 19B801251P822 | Surface Mount: 8.2K ohms, 1/10
) . urrace Mount: o. onms, W.
Cc172 19A702052P14 Surf; Mount; .01 pF, 50 V. R70 19B801251P221 Surface Mount: 220 ohms, 1/10 w.
Uriace Mount. B W R11 19B801251P102 Surface Mount: 10K ohms, /10 w.
C173 19A702061P77 Surface Mount- 470 pE_50 \/

22




LBI-38756 PARTS LIST LBI-38756
SYMBOL PART NUMBER DESCRIPTION SYMBOL PART NUMBER DESCRIPTION PRODUCTION CHANGES
R48 19B801251P184 Surface Mount: 180K ohms, 2/20w. | | | | ——————— DIODES ————— Changes in the equipment to improve performance or to simplify
R49 19B801251P822 | Surface Mount: 8.2K chms, 1/10 w. D1 Mixer: HSM8BAS. circuits are identified by a "Revision Letter", which is stamped after
R50 19B801251P102 Surface Mount: 1.0K ohms, 1/10 w. %’;d Fhe model numt_)er of t_he_ unit. The revision star_nped on the u_nit
R52 19B801251P102 Surface Mount: 1.0K ohms, 1/10 w. includes all previous revisions. Refer to the Parts List for the descrip-
R54 19B801251P123 Surface Mount: 12K ohms, 1/20w. | | | | TT 77— FILTERS ————— tions of parts affected by these revisions.
R55 19B801251P683 Surface Mount: 68K ohms, 1/10 w. F1 Filter, fixed tune, TMX481.
R62 19B801251P222 Surface Mount: 2.2K ohms, 1/10 w. F2 Filter-Helical: 2581-181. (Used with SMR07). REV. A - RADIO UNIT
R65 19B801251P562 Surface Mount: 5.6K ohms, 1/10 w. F2 Filter-Helical: 2581-182. (Used with SMRO). The following components were changed:
R66 19B801251P332 Surface Mount: 3.3K ohms, 2/20w. |} ¢+ 0 | ——————— COolLS —— — — — —
R71 19B801251P222 Surface Mount: 2.2K ohms, 1/10 w. L1 Coil: .076 H. C212 19A702052P14 Surface Mount: 0.1pF, 50V
R72 19B801251P391 Surface Mount: 390 ohms, 1/10 w. L2 Coil: 224 uH. C219 19A702052P14 Surface Mount: 0.1pF, 50V
R73 19B801251P273 Surface Mount: 27K ohms, 1/10 w. L3 Inducter: 1.5 pH C221 19A702052P14 Surface Mou ntf 0.1pF, 50V
R166 19B801251P272 Surface Mount: 2.7K ohms, 1/10 w. 9 Inductor: 10 . C227 19A702052P14 Surface Mount: 0.1pF, 50V
R235 19B801251P273 Surface Mount: 27K ohms, /10 w.
o INTEGRATED CIRCUIT — L5 Inducter: .12 pH C197 19A702052P33 Surface Mount: 0.1pF, 25V
L6 Inductor: 10 pH. C198 19A702052P33 Surface Mount: 0.1pF, 25V
u14 Thermistor: 10K ohms, 1/2 w. Egd C202 19A702052P33 Surface Mount: 0.1pF, 25V
u30 19A134717P3 REGULATOR: NJM7808A. C260 19A702052P33 Surface Mount: 0.1pF, 25V
Us2 N29/SMR15 EXCITERModwe. | | | | T/~ TRANSISTORS ———— C499 19A702052P33 Surface Mount: 0.1pF, 25V
uss LM2904D OP AMP, Dual: LM2904D. Q1 FET-N-C 50 mA, 20 V.
Uss 103706031P2 REGULATOR: NHM78LO8A. 02 BFR93A NPN: BER93A. C199 19A702061P77 Surface Mount: 470pF, 50V
. C220 19A702061P77 Surface Mount: 470pF, 50V
U60 19J706031P1 REGULATOR: NJM78L05A. Q3 19A134578P1 JFET-N: MMBFJ310L.
RECENER | )} 1} | == RESISTORS ————— C201 Buss Wire
_____ CAPACITORS — — — — Rld 19B801251P273 Surface Mount: 27K ohms, 1/10 w. C220 Buss Wire
an
c83 19A702052P14 Surface Mount: .01 pF, 50 V. R2 The following components were deleted:
_____ TRANSISTORS — — — — R3 19B801251P104 Surface Mount: 100K ohms, 1/10 w. C60-C62, C64, C122, C220.
Qi3 BT2907 PNP: MMBT2907. R4 19B801251P153 Surface Mount: 15K ohms, 1/10 w.
R5 19B801251P100 Surface Mount: 10 ohms, 1/10 w.
_____ RESISTORS ———— R6 19B801251P820 Surface Mount: 82 ohms, 1/10 w.
R1 19B801251P222 Surface Mount: 2.2K ohms, 1/10 w. R7 19B801251P560 Surface Mount: 56 ohms, 1/10 w.
R2 19B801251P391 Surface Mount: 390 ohms, 1/10 w. R8 19B801251P222 Surface Mount: 2.2K ohms, 1/10 w.
R67 19B801251P273 Surface Mount: 27K ohms, 1/10 w. R9 19B801251P471 Surface Mount: 470 ohms, 1/10 w.
VC'{IFC;%UNLTEEND R10 19B801251P101 Surface Mount: 100 ohms, 1/10 w.
N29/SMR14 R12 19B801251P270 Surface Mount: 27 ohms, 1/10 w.
_____ CAPACITORS — — — — —— — — TRANSFORMERS — — — —
C1 Surface Mount: 43 pF, 50 V. ;—r%d Balun, 7 mm sg.
c2 19A702236P42 Surface Mount: 47 pF, 50 V. T2
Cc3 19A702236P44 Surface Mount: 56 pF,50v. | | ————— MISCELLANEOUS — — — —
C4 19A702061P77 Surface Mount: 470 pF, 50 V. Brass pin.
C5 Surface Mount: 5 pF, 50 V. Top Cover, Front End.
C6 19A702061P77 Surface Mount: 470 pF, 50 V. Bottom Cover, Front End.
C7 19A702052P14 Surface Mount: .01 pF, 50 V. Frame, Front End.
C8 Surface Mount: 30 pF, 50 V. DBM cover.
co Surface Mount: 220 pF, 50 V. ve2 N29/SMR08 RECEIVER IF Module.
c10 19A702061P77 Surface Mount: 470 pF, 50 V.
thru
c12
C13 19A702052P14 Surface Mount: .01 pF, 50 V.
c15 19A702052P5 Surface Mount: 1000 pF, 50 V.
c16 19A702061P77 Surface Mount: 470 pF, 50 V.
c17 19A702052P5 Surface Mount: 1000 pF, 50 V.
C18 19A702052P14 Surface Mount: .01 pF, 50 V.
and
c19
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