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DESCRIPTION
® Dual modulus prescaler and synthesizer integrated
The principle function of the Transmitter Synthesizer circuits.
Module is to provide the RF excitation for input to the
MASTR Il station power amplifier. The output of the syn- ® Loop amplifiers and passive loop filter.

thesizer is a frequency modulated signal at the desired fre-
guency. The module contains the following functional ®* Anaudio amplifier and a pre-modulation integrator.

blocks:

A voltage controlled oscillator.

A chain of integrated circuit RF Amplifiers.

® |C voltage regulators for +5 and -5 Vdc. A discrete
component regulator for +8 Vdc, and an Opera-
tional Amplifier regulator for +4 Vdc.

® Logic circuitry: address decoder, input signal gates,

A reference buffer amp“ﬂer and a lock indicator circuit.
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Table 1 - General Specifications

ITEM

SPECIFICATION

FREQUENCY RANGE
in 4 bands

RF POWER OUT(50 Ohm load)

RF HARMONICS

NON-HARMONIC SPURS
| to 200 MHz
200 MHz to 1 GHz

CARRIER ATTACK TIME
REFERENCE INPUT
input level
input impedance
frequency
MODULATION SENSITIVITY
AF INPUT IMPEDANCE
AF RESPONSE

1000 Hz
3 kHz

10 Hz SQUARE WAVE MODULATION

Sq wave droop
HUM & NOISE

POWER REQUIREMENTS

136 to 174 MHz
136 to 144 MHz
142 to 152 MHz
150 to 162 MHz
160 to 174MHz

10to 13 dBm
(10 to 20 mW)

<-30 dBc
<-90 dBc
<-60 dBc
<50 ms
0 dBmt1.5dB
50 Ohm
5to0 17.925 MHz (must be integer divisible by
channel spacing)
5 kHz peak dev/1 Vrms
600 Ohm
10 Hz+1.5 dB
0 dB reference

+1.5dB

<10%

-55 dB

13.8 Vdc @ 275 mA
-12.0 Vdc@ 10 mA
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Figure 1 - Block Diagram

Table 2 - Frequency Range Switch Settings

FREQUENCY
RANGE (MHz)

SWIA
(SW#1)

SWi1B
(SW#2)

Swic
(SW#3)

SW1D
(SW#4)

160-174

OPEN

OPEN

OPEN

OPEN

150-162

CLOSED

OPEN

CLOSED

OPEN

142-152

OPEN

CLOSED

OPEN

CLOSED

136

CLOSED

CLOSED

CLOSED

CLOSED

Transistors Q101 and Q102 and associated circuitry
form the oscillator enable switch. This switch allows the
station control circuitry to turn the VCO ON or OFF via the
ANT_REL line. Setting the ANT_REL line to a logic low
causes Q102 to conduct. The five (5) volt output at Q102
collector (OSCON) enables the fault indicator gates, U705C
and U705D, and turns on Q101. Q101 starts to conduct,
providing a ground path for Q1. This turns ON the VCO.

RF AMPLIFIERS

Integrated circuits U201 and U202 and U203 and tran-

Switches SW1E (SW#5) and SW1F (SW#6) also set thaistor Q201 form a chain of RF amplifiers. These amplifiers
fixed capacitance in the tank and perform the frequencgerve two purposes; amplifying the RF signal for input to the
trimming function. These two switches are factory set angpower amplifier and providing a signal to the Phase-locked
should not need resetting unless any oscillator component$op (PLL) .
are changed. (See alignment procedure section of this man-
ual for instructions on resetting SW1E and SW1F).

Integrated circuits U201, U203 and transistor Q201
provide amplification for the RF signal which will be fed to

The oscillator frequency is voltage tuned by the signahe station power amplifier. U201 operates with a gain of
applied through R5 and L5 to the two varicap diodes D2 andbout 5 dB. Its output is fed to a resistive signal splitter
D3. Additionally, audio modulation is applied as an AFcomposed of R203 through R210.
voltage to the two varicap diodes. This AF voltage varies the
oscillator frequency at an audio rate (i.e., it frequency modu- One of the resistive signal splitter outputs drives
lates the oscillator). Low frequency audio is applied alondJ203. U203 operates with a gain of about 10 dB. Q201 and
with the varicap control voltage through R5 and L5 whileassociated circuitry comprise the output amplifier which has
a gain of about 6 dB. This amplifier is followed by a 190
MHz cutoff low -pass filter (C216, C217, L203 and L204)

Resistors R6 through R9 provide a two volt negativeand a 6 dB resistive attenuator (R219 through R221). The
bias on the varicap diodes. final output at the front panel BNC connector (J2) is nomi-

nally 11.5 dBm into a 50 ohm load.

CIRCUIT ANALYSIS

on the Q of this resonant circuit. The components used in the
tank are specified to have especially high Q. Diode D1 aids in
setting the bias point for low noise operation. (Any field
VOLTAGE CONTROLLED OSCILLATOR replacement of oscillator parts should use identical parts).
, , . , Switches SWIA, SWIB, SWIC and SWID set the fixed

_ Transistor Q1 and associated circuitry comprise a lowapacitance in the tank and therefore set the frequency range W ! ; . .
noise Voltage Controlled Oscillator (VCO). Inductor L1 andgver which the oscillator can be voltage tuned. Table 2 shows high frequency audio (MOD) is applied via C16.
associated capacitors form the oscillator resonant circuthe switch settings for the various frequency ranges.
(tank). The noise characteristic of this oscillator is dependent

Copyright January 1992, Ericsson GE Mobile Communications, Inc.
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The other output of the resistive splitter drives U202 .voltage tunes the VCO to whatever frequency is required to
U202 is a buffer amplifier with a gain of about 10 dB. U202keep Fv and Fr locked (in phase).
drives the synthesizer prescaler (i.e. it provides a signal to
the PLL).

LOOP BUFFER AMPLIFIERS AND LOOP

REFERENCE BUFFER AMPLIFIER FILTER

Transistor Q401 and associated components comprise a The error signal provided by the phase detector output
buffer amplifier for the reference oscillator signal. (The!s uffered by operational amplifiers (op-amp) US01A and

; : : ; 501B. The audio modulation signal from U601B is also
reference oscillator signal is produced by the receiver syrn=""": . .
thesizer module of a MASTR |1l station.) The 0 dBm refer-@Pplied to the input of U501B. The output of US01B is the

ence oscillator signal is fed through the front panel BNCSUM of the audio modulation and the buffered error signal.
connector J1. Resistor R405 provides a 50 ohm load to the

reference oscillator. The output of the Reference Buﬁer : -
A ; Sari it 100p filter consisting of R506, R507, R508, C505 and C506.
Amplifier is fed directly to the synthesizer integrated C|rcu|t._|_his filter controls the bandwidth and stability of the synthe-

gg§k9utput level at TP is approximately 3 volts peak tosizer loop. The VHF transmitter synthesizer has a loop band-

width of only several Hertz. This is very narrow, resulting in
an excessively long loop acquisition time. To speed acquisi-
tion, switches U502A and U502C bypass the filter circuit
whenever an ENABLE pulse is received by the Input Gates.

The output of the second buffer (U501B) is applied to a

PRESCALER AND SYNTHESIZER

Integrated circuit U402 is the heart of the synthesizer. It
contains the necessary frequency dividers and control ciAUDIO FREQUENCY AMPLIFIER
cuitry to synthesize output frequencies by the technique of
dual modulus prescaling. U402 also contains an analog

sample and hold phase detector and a lock detector circuif, . The transmitter synthesizer audio input line is fed to

01A. U601A is configured as a unity gain op-amp. Resis-
Within the synthesizer (U402) are three programmabl or R601 sets the 600 ohm input impedance of this amplifier.

- ; - - NOTE: Data for digital modulation is fed to the synthesizer
dividers which are loaded serially using the CLOCK, DATA’through the audio input line).
and ENABLE inputs (pins 11, 12, and 13 respectively). A
serial data stream (DATA) on pin 12 is shifted into internal

i ; g " ; The amplifier output is split into two components and
?g:ftorce:%s E’ftr;ir? yl Ilov'\é\ ﬁggf}tgﬁié%a?éwggig)n Otﬂ %iﬂci%ktlhnepnmfed to two variable resistors VR601 and VR602. VR601 sets

transfers the program information from the shift registers t¢1€ level in the low frequency audio path and VRE02 sets the
the divider latches. evel in the high frequency audio path. (There is no clear
break between the low and high frequency ranges. All voice

The reference signal is applied to U402 pin 2 and difrequencies are within the high frequency range. The low

vided by the "R" divider. This divides the reference Signafrequency range contains low frequency data components).
down to a divided reference frequency (Fr). The typical .
reference frequency is 12.8 MHz and the typical divideoL9 The W']E’er of VR6hOl (low fre(:quljer)cy path) connects to
reference frequency is 5 kHz providing for synthesizer step&'€ input of UG01B, the pre-modulation integrator. U601B
of 5 kHz for use with both 25 kHz and 30 kHz channelPerforms the function of a low-pass filter and integrator. The

; ; i idAtegrator output is summed with the PLL control voltage at
;Eggg;gbrc?g;?ae%fnﬁgghel spacings are possible by pro"'d”ﬁe input of loop buffer amplifier U501B. This integrated

audio signal phase modulates the VCO. The combination of
pre- integration and phase modulation is equivalent to fre-

The "A" and "N" dividers process the loop feedback uency modulation.

signal provided by the VCO (by way of the dual modulust
prescaler U401). The output of the "N" divider is a divided

version of the VCO output frequency (Fv). The wiper of VR602 (high frequency path) is connected

to the modulation input of the VCO through C16.

Synthesizer U402 also contains logic circuitry to control
the dual modulus prescaler U401. If the locked synthesizer
output frequency is 150 MHz. The prescaler output nomii/OLTAGE REGULATORS
nally will be equal to 2.34375 MHz (150 MHz/64). This
frequency is further divided down to Fv by the "N" divider
in U402. Fv is then compared with Fr in the phase detectcwd
section. c

U301 and U303 are monoalithic voltage regulators (+5
and -5 Vdc respectively). These two voltages are used
by synthesizer circuitry. The +5 V regulator output is also
The phase detector output voltage is proportional to th sed as a voltage reference for the +8 Vdc discrete regulator
phase difference between Fv and Fr. This phase detect jreutt.

output serves as the loop error signal. This error signal

U302A, Q302 and associated circuitry comprise the +8
volt regulator. Most module circuitry is powered from the +8
volt line. The regulator is optimized for especially low noise
performance. This is critical because the low noise VCO is
powered by the +8 volt line.

The +8 Vdc line also feeds the +4 Vdc regulator, U302B

and associated resistors. The +4 Vdc regulator provides a bias
voltage for several op-amps in the module.

LOGIC CIRCUITS

Logic circuitry (other than that inside the synthesizer IC -
U402) consists of the following:

® An address decoder
® |nput gates and level shifters

® Lock Indicator circuitry

The address decoder, U702, enables the Input Gates whl-_
the A0, Al, and A2 input lines receive the proper logic code
(110 for the transmitter synthesizer). After receiving the proper

3. Modulation Analyzer; HP 8901A, or equiv-
alent, or a VHF receiver

4. Oscilloscope; 20 MHz

5. DC Meter; 10 meg ohm (for troubleshoot-
ing)
6. Power Supply; 13.8 Vdc @ 350 mA

12.0 Vdc @ 25 mA

7. Spectrum Analyzer; 0-1 GHz
8. Frequency Counter; 10 MHz - 250 MHz

9. Personal Computer (IBM PC compatible) to
load frequency data

10. Service Parts Kit, (TQ0650), (includes
soft-
ware for loading frequency data)

EST PROCEDURE

(Steps 5, 6, and 7 can be done using a modulation

code, Y3 (U702-12) sends a logic low signal to U701C. U701@nalyzer or VHF receiver with 750us de-emphasis switch-
acts as an inverter and uses the logic high output to turn @ple in or out.

Input Gates U701A, U701B, and U701D. The Input Gates

allow the clock, data and enable information to pass on to the
synthesizer via the level shifters. The Level Shifter Transistors
Q701, Q702 and Q703 convert the 5 volt gate logic level to the
8 volt logic level required by the synthesizer U402.

The Fault Indicator circuitry indicates when the synthe-
sizer is in an out-of-lock condition. The fault detector latches,
U705A and U705B are reset by the enable pulse during initial
loading of data into the synthesizer. If at any time afterwards
the lock detector signal (LD) goes low, the high output of
U705B will cause the output of gates U705C and U705D to go
low. The low output from U705C causes Q704 to turn off, thus
turning on the front panel LED (CR701). The output of U705D
(FLAG) i s connected to J3-13C for external monitoring of the
Synthesizer Module. A logic low on the FLAG line indicates
an out-of-lock condition.

MAINTENANCE

RECOMMENDED TEST EQUIPMENT

The following test equipment is required to test the syn-
thesizer Module:

1. RF signal source for 12.8 MHz, 0 dBm refer
ence (included with item 10)

2. AF Generator or Function Generator

1. Lock synthesizer at 470.0 MHz using soft-
ware
provided in the service parts kit.
Verify lock (flag = high)
Verify front panel LED is off.

2. Measure output frequency.
Verify frequency = 167.5000 MHz
*100 Hz.

3. Measure harmonic content (335 MHz, 502.5
MHz).
Verify 2nd harmonic is 30 dBc.

4. Measure RF power output into 50 ohm load.
Verify 10 to 13 dBm (10 to 20
mw).

5. Measure AF distortion with standard modu-
lat-
ing signal input.
Verify <5%.

6. Measure Hum and Noise relative to 0.44
kHz
average deviation, (de-emphasis on).
Verify <-55dB

7. Measure AF response at 300 Hz, 1 kHz (ref)
and 3 kHz, (de-emphasis off).
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8. Verify lock at different frequencies.

ALIGNMENT PROCEDURE

1. Set all sections of SW1 to the open position.

2. Apply +13.8 Vdc and -12 Vdc. Verify the cur-

Set VR602 for 4.5 kHz peak deviation with a standard
modulating signal applied to the audio input.

Set VR601 for 4.4 kHz peak deviation with 1.0 Vrms,
10 Hz sine wave audio applied to module AF input.

Apply a 10 Hz 1.4 Vpk square wave (same peak valu
as 1.0 Vrms (sine wave) to module AF input. Adjust
VR601 slightly for the flattest demodulated square
wave using a modulation analyzer or receiver (no de
emphasis) and an oscilloscope . The maximum net
variation in voltage over 1/2 cycle is 10%.

Verify within *1.5 dB with respect to
1 kHz reference.

a. Close switches SW1A and SWI1C.

b. Lock synthesizer at 156 MHz.
Verify LED is off.

c. Open switches SW1A and SW1C
and close switches SW1B and
SW1D.

d. Lock synthesizer at 147 MHz.
Verify LED is off.

e. Close switches SW1A, SW1B, SW1C
and SW1D.

f.  Lock synthesizer at 139.5 MHz.
Verify LED is off.

g. Open switches SW1A, SW1B, SW1C
and SW1D.

rent drain on the 13.8 volt supply is <300 mA
and the current drain on the -12 volt supply is
<20 mA.

. Lock the synthesizer at 175 MHz. Set SW1E
and SW1F (4 possible Combinations = both
closed, both open, E open and F closed, or E
closed and F open) to seteMt (pin 23A of 96

pin connector) as close to 6.0 volts as possible,
but always between 5.5 and 6.5 volts.

. Lock synthesizer at 167.5 MHz for the follow-
ing three adjustments.

[1°)

The following service information applies when alig
ing, testing, or troubleshooting the TX Synthesizer:

Data in-,.

SERVICE NOTES

Standard Modulating Signal = 1 kHz sinussoi(

al

voltage, 1.0 Vrms at the module input terminals

(600 ohm Rin).

Logic Levels:

Logic 1 = high =4.5t0 5.5 Vdc
Logic 0 = Low =0to 0.5 Vdc

Transmitter Synthesizer Address = A0 Al A
=110
Synthesizer data input stream is as follows:

14-bit "R" divider most significant bit (MSB) 4
R13 through "R" divider least significant b
(LSB) = RO

10-bit "N" divider MSB = N9 through "N" divide
LSB = NO

7-bit "A" divider MSB = A6 through "A" divider
LSB = A0

Single high Control bit (last bit)
Latched When Control Bit = 1

DATA ENTRY FORMAT

Latched When

Control Bit = 1
Last A0 -1- Al ND 9 RO R33
Bit LSH MSB LSB SB LSB
t_ Control Bit
For the transmitter synthesizer, 5 kHz chan
spacing
R=2560

N = integer part of (frequency in kHz) / (320)
A = (frequency in kHz)/(5) - 64*N
All numbers must be converted to binary.

ANT_REL line must be logic low (0V) in order t
lock synthesizer.

Synthesizer lock is indicated by the extinguishi
of the front panel LED indicator and a logic hig
on the fault flag line (33 pin 1 3C).

Always verify synthesizer lock after each new d
loading.

—

hel

O

ng
h

ata

TROUBLESHOOTING GUIDE

SYMPTOM

CHECK
(CORRECT READINGS SHOWN

INCORRECT READING’l
INDICATES DEFECTIVE COMPO

SYNTHESIZER FAILS TO LOCK

Check DC voltages
+5V @ U301 Pin1
+8 V @ Q301 collector
-5V @ U303 Pin 1

Check 12.8 MHz reference signal
3V P-P, 12.8 MHz @ TP9 or U402 Pin 2

Check oscillator signal
11.5 1.5 dBm 125 to 180 MHz at
front panel BNC

Check prescaler output
1V P-P, 2.5 MHz @ U401 Pin 4

Check CLOCK, DATA, ENABLE
While loading frequency data into
synthesizer Check 8V logic signals @
Pins 11, 12, 13 of U402

Check Phase detector output
5 kHz random signal @ U501 Pin 7

U301 or associated components
U302, Q301, Q302 or associated componen
U303 or associated components

No reference signal to front panel BNC or

Q401

Proceed to "Low/No RF output" below
U202, U401

Wrong address or

U701, U702, Q701, Q702, Q703

U402, U501

Low/No RF Output

Check oscillator
LESS than 0.5 Vdc @ TP3 or collectp

=

Synthesizer not keyed (low on ANT relay li

Check 1V signal @ TP12 or U601 Pin 1

of Q101 or Q101, Q102
50 mV, 125 to 180 MHz @ TP4 Q1

Check RF chain
0 dBm, 125 to 180 MHz @ TP6 U201
+5 dBm, 125 to 180 MHz @ TP7 U203
11.5*1.5 dBm to 180 MHz at front Q201
panel BNC

No Modulation Check AF amplifier
Apply 1V, 1 kHz signal to TX/Audio/ Hi U601

ENT

oY

.e)

TROUBLESHOOTING

A troubleshooting guide is provided showing typical
measurements at the various test points. The location of the
test points and adjustments are shown in Figure 2.
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OUTLINE DIAGRAM
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Figure 2 - Test Point Locations
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SCHEMATIC DIAGRAM

ASSEMBLY DIAGRAM
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PARTS LIST

VHF TRANSMITTER SYNTHESIZER MODULE
19D902730G1
ISSUE] SYMBOL | PART NUMBER DESCRIPTION
} ER DESCRIPTION
SYMBOL |PART NUMBER DESCRIPTION ' ooz 18A702236P10 | Ceramic: 2.2 pF +2.5 pF, SOVOCW, temp coef SYMBOL | PART NUMB
0£30 PPMPC, [Deteted by Rev. A.) o DIODES ————— SYMEOL |PART NUMBER DESCRIPTION
z 19DB02508F4 Chassis. c213 19AT02061P8d iy oy pF 26%. 50 VDCW. temp coet CR701 | 18A702535P10 Dide, Optoslectronic. Red LED in right A217 198000G07P150 | Metal film: 15 ohma a5%, 178 w.
: Iggggg(s}iif gz:: E”m 4 d ;rﬁljg?l;sé?%‘sém 10 Hawlett Packard R218 18BH00807P101 Mertal film: 100 shrrs £5%, 148w,
e. . o - - * A218 19BE00E07P 16 Metal film: 150 ohms «B%, 178 w.
5 18080277961 Transriter Synthesizer Baard [See separate e 18a70223652 SZ’;{,“;‘;&“ PF <0537, 0VDCW, tarmp coef o 19A708377P1 Silicon, Hot Carrier: sim to MMB0201. - 220 19BB00E07PEAD | Metal film: 39 ohms £5%, /8w,
arts listh. - . ) y iada: si n:
8 1GATOLS01PE08 | Seraw, tvead forming: TORX, Ttz 19A702236P32 | 18 pF 25%, 50 VDCW, temp cosf 0 230 ppm. of 1oAtagaTePs Kl aping Ratlo Cual Diede: sim 1o Tore * R2Z1 | 19BB007PTGT | Meil fim; 150 ohms «5%1/8 v
No a5 08%8 c218 19A702061P88 | Ceramie: 1000 oF 5%, 50 VOCW, tormp coef 03 Ro01 | 19BEODGO7PI00 | Metsl fim: 10 ohms <5, 1/E v
7 18ATO2381PE13 Screw, thread forming: TORX, « cats N — 2130 PPT;CF 0.5 oF, EOVDEW 1 0 1 == o JACKE o — commm ?3:33
- : N A . lamy .
No. M35-0.6X 12, Cermmic: 10 pF 203 smp coe 5t 19A115938P24 Conasctcr, receptacle. R304 19BE00EO7PA70 | Matal filra: 47 ohms =5%,1/8 w,
B 18B235310F1 Namaplate. cany 1SATO2061P9S Caramic: 1000 oF 25%, 50 VOCW ¢ and R305 1888D0607P103 Metal film: 10K ohms 25%, /8 w.
1 1BATD2381P508 | Screw, thraad forming: TORX, No, 35-0.6x 8. e P #3%: SO VDLW, tomE cos 2 R306 19BB00607F222 | Metal fim: 2.2K ohms 5% 1/3w.
12 190202824P1 Casling, AF. €502 19A702052P14 Ceramic: 0.01 4F £10%, 50 VOO, J3 19B801587F7 Connacior, 2 part DIN. R307 19A702831P230 Meatal filrm: 2000 shms £1%,200 VICW, 178w,
TRANSMITTER SYNTHESIZER BOARD P 18A705205P17 Tantalam: 4.7 uF £20% 20 VDOW, e INDUCTORS ———— RI08 198702931P248 | Metal film: 3160 chms =1%,200 VDCW, 1/8w.
190802779G1 and u 18C851001F2 Coil, RF: 5im to Paul Smith SK-901-1, Aaco 19B800607Pa71 | Metal film; 470 ohms =5%, 18 w
Cans L2 19AT0B470P24 Col, fxad: 082 iH: sit 1o Toko BONB-REZM * Rano 19B8006O7P470 | Matsl firm: 47 oims =5%. /8 w.
————— CAPACITORS ———— £308 19A705206F5 Tantalurn: 10 pF +20%, 18 VDCW, sim to thru ' T ’ A3T 188B00S0?P103 Metal film: 10K ohms £5%,1/8w.
el 10AT02236P25 Caramic: 10pF 0.5 pF. 50 VOCW, temp coet ¢ Sprague 233D, L ;"3“1‘ 2
0 +30 FRM/C. 308 18A705206F2 Tantalum: 1 uWF «20%, 16 VDCOW, sim to L201 19A705470P5 Coil, fixed: 22 nH; sim to Toke JBONB-22nM,
. - L R312 19880007 F100 Wetal fifm: 10 ohems £5%, 18w,
cz 194702236932 | Caremic, 16, 5%, 50VDCW, fomp coet ' conr S SR 2eID, . 25 VDO, Lzoz 184706470724 | Coll, fixed: 032 uH. 5im 10 Toko 380NG-REZM ho: I PBEOGLPEs | Mol fim 3 ohrs a5% hﬁx
g=are. Spragie 2830, svptinismio " L2od 194705470718 Coll, {ixed: £.18 wH; sim 1o Tako J80NE-F1EM, Ra02 |9BB00BCTPI02 | Matsl filr: 1K hms =5%.1/B w.
ca 1BAT02236P34 Ceramis: 22 pF =5%, 50 VDOWY, temp coaf - * L204 194705470712 Coil: 82 nH =20%; i to Taka SEONB-82rM, . 1
0 =30 PP, ca0g 19ATOE0ETRES Ceramic: 1900 pF 5%, 50 VOCW, temp cosf . " ol ToknBEONE R403 198800807P104 Matal filon: 100K ohms £5%,1/8w.
cé 18A702236P37 Ceramnic: 30 pF £5%, 50 VOCW. Fuc Q=30 PEMIC, L2058 9A70B470P13 Coil; 100 rH 220%; sim to Takn 380NB-R10M. Rdn4 19BA00A0TPEE1 | Matel fitm: 550 ahms 6%, 18 w.
c? 18A702061P29 Ceramic: 1000 pF +5%,, 50 VDCW, temp cosf ) TS [ I N Bttt TRANSISTORS — ——— R408 19BBONE0TPE10 Metal film; 51 ahms 5%, 1/8 w.
§ 30 FPMC. GD | 18A705206F6 Tantalum: 10 . 16 VOCW: £im 1o Sprague at 10A702524P2 NeType, fied effect; sim ta MMBFUS10. RA0G | 19BB00BO7PION | Metalfm: 100 chms 5% 1w,
cg 18AT02052P 14 Ceramic: 0.01 pF £10%, 50 VDCW. oI 1BA705205P2 Tantalum: 1 uF, 16 VOCW: sim to Sprague 10 194700076P2 Silicom, NPN: =im ta MMBT3904,, low profila. Ado? 19BBU0BO7P104 Matal film: 100K ahms =5%. 178 w.
cs 19ATD5205P6 Tantalum: 10 wF, 16 VOCW: sim ta Sprague 2930, Qin2 18A700059F2 Silicon, PNP: sim ta MMBT3908, low profile. Aa08 19BBO0BCTPI00 | Metal film: 10 ohms +5%,1/B w.
2930. v 312 104702061P39 Cararic: 1000 pF 25%, 50 VDCW, tarep coef Q201 34443061P1 Silican, NPN, Low noise: sim to Avanlek RADS 108800807P222 | Metat film: 2.2K ohms 5%, 1/8 w.
28 14] 19A707238P8 Cararnic: 1.8 pF 20,26 oF, 50 VDCW, tamp 0 =30 PPMIC. AT-41411, R410 18BEO0BOTRIEZ Metal Elm: 3.9K ohms 5%, 1/8 W,
coaf 0 £30 PPM, » 083 18ATO5205F8 Tantalurn: 10 wF, 18 VDOW: sim to Sorague Q301 1BA134577F2 Siligon, PHIP: sim to Phillips BCXS1-16. R4 18B800607P562 Matal film: 56K ohimis £5%.1/3 w,
cn 19A70EI0EP2 Tantalum: 1 uF. 16 VDOW, sim 1a Sprague and 2930. Q302 1BA700076R2 Silicon, MPN; sirm to MMBT3804, low profile. R41Z 19B800607P473 Metal fim: 47K ohms £5%, 1/8w,
2330, C314 Q401 18A7DATORR2 Silicon, NPN; sim ta REC 25C3356. Ra15 18B8J0607F100 Metal film: 10 chms =5%,1/8 w.
¢12 19ATC2062P14 Goramic: .01 yF 210%, 50 VDCW, cam 19A702052P14 Caramic; 0.01 wF =10%, 50 VDGW. Q5o 19A700076F2 Sifiaon, NPN; sim to MMBT3804, low profila, A5 19B800E07PAT0 Metal film: 47 chms 5%,1/8 w.
(a:r}éa 194702061P59 5?:&“20 1 gg& ?E; £5%, 50 VDOW, 1emp coaf can2 18A702061PS8 g!;r;gﬂ’;% rcn ?%o pF =5%, 50 VDCW, 1amp coaf aras 19470007672 Silicen, NPN: sim to MMBT3304, low prefile, R50Z 18RE00E07P102 Metal film: 1K ohms =8%,1/8 v
. . 1hry RSO3 1988006077223 Metal film: 22K ohms 25%.1/8 v,
C14 C47 194702052P1 4 Ceramic: 0.01 wF ) .
- 0.01 WF 210%, 50 YDOWY. ars .
15 19A700004P2 Matallizad palyester: 0.1 pF «10%, B3VOCW, thru REna 1883008077150 f Metel iim: 15 Ohm3 +5%, 178 w
o cs | 1 0 }N=_—_——— BESISTORS — ——— RS0 19BB00507P104 Matal film: 100K ohma 5%, 148 w.
o [ 19A7Q2081P73 Ceramic: 330 pF 5%, 50 VDOW, tamp coef 0 ] 15850080 Matatfilm: 1M oh A
30 BPRFC. C406 19ATOZDETPEY Ceramic: 1000 pF £5%. 50 VDCW. tamp coaf A1 19BE0DGO7PA70 | Mstal fitm: 47 chms +5% 1/8 w. Ro06 C0E07P105 atal film: 1M ohms £5%,1/8w.
€17 19A702061P99 Ceramic: 1000 pF £5%, 50 VOCW, temp coef 230 PRMFC. R2 198B00GO7P1E3 | Mets! film: 18K ohms 5%, 1/8w. il 19B800807PIID | Matal film: 33K ohirs 25%. 18 w.
0+30 PPMYC. 407 1DA702062F1 4 Ceramnic: 0.01 yF £10%, B0 YDCW, A3 19BB00607FEED Maetel film: B8 ohms =5%,1/8w. REQE
c1 3 194705205P2 'zl';i;tglum: 1 §F, 16 VDCW; sim to Spragus Caoe 19A702081P32 gexrsaénécp r:1 l;%ll pF £5%, 50 VDCW, tarnp coef A4 19B8C0807P100 Matzl film: 10 ohms 5%, 78 w. REOS 19BRO0BOTPETS Metal filn: 47K chms £6%.1/8 w.
an L - and —
18 ¢a09 18A705205PG Tantalum: 10 4F. 18 VDOW: sim ta Sprague RS 2::? E:ﬁg:; g? :“‘“: ;':'“‘, 1°K °:m5 ’::'”E w
€20 18A702236P21 Caramic: 6.8 pF 20.5 pF, 50 YDCW, tamp coat 293D, R& 19BBC0BO7PEZ4 | Matal fim: 820K ohms 5%, 1/8w. eta| film: 100 ohms 2k, 18 w.
0 360 PPM. ca10 1BATD2052P26 Caramic: 0.1 pF £10%, 50 VDCW. R? 1BBEO0EOTPI0A | Metal film: 100K ahims 26%, LB w, RET 19A4702031P176 | Matal Film: 804 ohms +1%,200 VDCW, 18 w.
T cn 19A702236P8 Coraric: 1.6 o7 +0.25 oF, 50 VDOW, ternp coat can 19A7D5206P5 Tantalum: 10 uF, 16 VOCW: sim to Spragua R8s 18BBCCEO7PI0Z | Metal fim: 1K ohms «5%, 1/8 w. Aeoz 1GBBO0SG7P104 | Metal fim: 100K ohme £B%. 1/8 w.
. 2930, RS 16B800E0TP271 Metal filtn: 270 ohmme 25%, 1/8 w. RE03
c2z 19ATO2236P30 Sg&ag;:ﬂ;g pF £5%, 50 VDCW, temp coef 0 caz 19A702052P14 Caramic: 0.01 4F £10%, 50 VDOW., Al 18REDOEOTPE10 Metal tilm: 51 ohms £5%.1/8 w. REC4 19BAC0BOTPATO Matal film: 47 ohms 25%,1/8 w,
. o3 19A702236P11 Corarmic. 2 ? F 20,5 OF. 50VOCW ; €413 18A702052P108 Ceramiz: §,01 pF =10%, 50 VDOW. R 19B800807P473 Matal film: 47K ohms 25%,1/8 w. RGOS 19B800607P 104 Metal film: 100K ohms £5%,1/Bw.
0430 P"f,-wcp =L5pF - 16rp cog c414 19A702051P8Y to:irzagg% '31"2_% pF £5%, 50 VDCW, tamp cosf R102 19BR00B07P103 Matal film: 10X ohms 5%, 1/8 w, REOE 198600607P680 Metal film: B8 chrris 25%, 1/8 w.
. ‘ - - R103 19BBO0E0TP473 Metal film: 47K ohms 25%,1/8 w. REO7 193800607P102 | Metal film: 1K ohms 5%, 178w,
Cza4 19470 11, 25 pF, ) . g '
2236PG gegan;’% M‘O RF «0.25 pF, 50 VDCW, temp coat E::?l 19A706205P2 ;;glum, 1 pF, 18 VDLW, sim 1o Spragua R104 19B800607P472 Matal film: 47K chms 25%, 1/8w. AE08 195800607P392 | Maetal ifm: 3.9K ohms £5%. 1/ w.
* {25 1940323810 Coramic: 2.2 pF +5%, 50 VOCW, ternp cosf Csuz ’ R108 188800607P392 tiatal film: 3.9K ohms £5%, 178 w. Re0e 192800807P472 Metal film: 4.7K ohms 25%, /8w,
0 £30 PPM. foee) 18ATO2052P25 Caramic: 0.1 uF +10%, 50 VDCW, R201 198800807P10D Matal fir: 10 ohms 5%, 18w, a3kl 18BBADBOTF 105 Metal film; 1M ghrmis £5%,1/8 w.
* coe 189A70223079 gursmic: 1.8 oF 20.25 pF, 50 VDCWY, tamp coal Cs04 19702081 Pag Caramic: 1000 pF 6%, 50 YDCW, temp coef R202 198800607P3H Matal fitm: 330 ohms =59, 1/8 w. :l;gl 198800807P102 Metal film: 1K ghems 25%. 178 w.
o . C:'sn PFMr.)[t)DeIetad by Rev. A 0230 PRMFC. R203 19B&A0BO7P180 Metal film; 18 chms =5%, 1/8 w. R706
101 1P88 ic: 1 F 3 W, I :
206 G :;Sw;cpwco pF 5%, 50 VDLW, temp coaf CE05 19A70IBE4P3 Metallized palysster: 2.2 uF £10%, 50 YDCOW. : R204 19B8800807P271 Matal film: 270 ohms =B %, 1/Bw, R707 19SRO0BUTPATS Metal film: 47K ohmms £5%,1/8 w.
Cion 19A708208°2 Tantatom: 1 oF. 16 VOCW: sim to § C508 19AT03902P3 Moetal: 0.047 yF 210%., 50 VOCW, R206 19B800E07P101 Metal film: 100 chms 25%, 1/8 w.[Deleted thru
Sapumiun - 8im to Spragud €507 19A702062P28 Cararnic: 0.1 uF +10%, 50 VDOW, w07 {$BB00807P120 :}I‘ F"l“fa-’- 2 e 25% 16 R708 I :
. ) - - mtal filn: 12 chms £5%, 1/8 w. R71D 1 FP103 Matal Film: 10K ohms =%, 1/8 w.
cina 18AT02081R00 Coramic r:m?'?:o oF +5%, 50 VDCW, 1amp coet cenz 1BATOSZISPE Sentalum: 10 4, 16 VDCWY; sim to Spregue (Defetad by Fev. 5.1 thru ' - v
: . R208 19BBIUBITR2IO Matal film: 27 ohms 5%, 1/6 w. R712
- ceo3 19A702061F03 Caramic: 1000 aF «5%, 50 VDCW, tamp coaf y e
gfrgw 1BAT02081P00 Eﬁﬁ“ﬁ?ﬁ r:ﬂ ?%o pF +B%, 50 VDCW, temp coef g 290 FPMIC, A amp cod R20% 19BRO0BITFIO] Metal film: 100 ohms =5%,1/8 w. R720 19BE0CB07PIS2 Matal fim: 3.9K ofms <5%. 78w,
3 804 19AT0EI0ERZ T 1 oF - R210 195800B07P 120 Metal film: 12 chrmg 5% 1/8 w. R721 15B800607P562 Matal fiim: 5.6K ohms 5%, 1/8 w,
C205 antalum: 1 uF, 16 VOCW: sim 1a Spragua R722 12BEO0E07R473 Metal film; 47K ohms =6%,1/8 w
£208 19A702236PID Gerarmic: 2.2 pF +2.5 oF, SOVDCW, tep coef 233D. " R 188BDGBOTP101 | Metal film: 100 ohms =5%.1/8 w. g i
630 PPMFC, ' 605 19ATDIBEAP3 Metallizad polyester: 2.2 pF £10%, 50 VOCW. R212 188B00BOTPS10 | Metal film: 51 ochms £5%,1/8 w. :gj 1:2232:3;:2: m"‘“: :T:“‘; 322 “:"‘s 5% 18 w.
c207 19A702061P99 | Coramic: 1000 pF +5%, 50 VDCW, temp caef €701 19A702061P61 Caramic: 100 pF 25%, 50 VICWY, temp cost A213 TRHBDOBDIPI00 | Matsl fim: 10 ohms 28%,1/8 . et film: 105 ohms +5%, 18 w.
thru G =30 PRM/C. th;t;z 0230 PPM. R21% 198B00607PAT1 Metal fim: 330 ohms «5%, 08w, | | | | —————= SWITCHES — — ———
C209 ¢ _ R215 19880007 PEE2 Matal fiim: 5.5 hims =5%,1/8w. SW1 19A143955P2 Rocker, CIP: B position $PST: sim ta
can 19A702061F00 geﬁraén;; rcq ?%0 pF +5%. 50 VDOW, temp cosf S:[}‘* 14702061PE9 383505%;1%0 pF aB%, 50 VDCW, temp coaf RZ15 19BA00K07PIE2 | Matal film: 1.8K ohms =5%, 1/8 w, Grayhiil 76PSE0BS.
: crs '

% COMPONENTS, ADDED, DELETED OR CHANGED BY PRODLICTION CHANGES




LBI-38640 PARTS LIST IC DATA
54 ml 8 7 6 5 O CHARGE PULSE 14 13 12 u 10 ﬁ ﬁ
= —] CI 14 BIT SHIFT REGISTER | o B4 A4 v B3 A3 3
SYMBOL |PART NUMBER DESCRIPTION Lorcn 1 T gi:::; .EASS | | | |
wm — —INTEGRATED CIRCUITS  —— oEc gt 1l B W BT LATCH ] tALO6 14 13 iz fin fio s 8
;I‘zrgﬂ 18A708927P1 Silicon,bipatar: gim to Avantex MSA-QE11. E] H H H . 92_[-‘\{;1 l Iv: — PHDEHDA‘QD,\,IE:‘ELE - |" :ES, 50_ 0
U703 |
u3m 18A704971F9 Voltage Regulator, Positive: sim to Matorala 123 4 —— Ij Ij Ij Ij Ij Ij Ij
MCFBLOEACD, Q PN FUNCTION FiN o‘l[; I 7EIT EUUNTEEDLI [ ;TD:‘:’EJEGEH I__ o ;Eﬁgé’?‘;]c* 1 2 3 4 5 b 7
302 19A116297F7F Linear; Oual Op Amg; sim to MC4558C0, ) vout Moo & i i
U303 19470497177 \ri’dcgggﬁof;igggtorﬂsgaﬁve:simto Motarela 3 2 , SHoUND _|EWE; e ;n ] cETeCTOR
- 3 GROUND 12 1 M SHFT FEGISTAR 2 3 4 5 6 7
vad1 1941493045201 | D Mcus Prescalers s to Motcro PIN I RF INPUT . NE. e £ anen Hecweren T U701 & U705
uUanz 19B800802P6 Synthesizer,custam: CMOS sarial input, 2.GROUND 5 N.C. I v B v1 A2 B2 Y2 GND 19A703483P302
U] 344A3070P1 Duat Operational Amplifier: sim to Motorola 3. RFQUTPUT AND BIAS 3 gggﬂ:g 321 MM —Towss Quad 2-Input NAND Gate
TLO72. 4. GROUND n | L hoosos
U502 18A702705P4 D'lg\'taBI:N?uad Angleg Switch/Multiplexer; sim ta 8 v
400D, 4 [
s 18A118287P7 Linear: Dual Op Arnp; sim 1o MCRSERED. 0 hr
u7a1 19A703¢83P302 | Digitel, CMOS: QUAD 2-INPUT NAND GATE, U201 & U203 U301 . A
sim to 74HCOG. ) . 19A705927P11 19A704971P9 71 h® U402
* Yoz 194703471P320 ?ﬂ%%%ﬁo—s Dweoder/Darnultiplexer; sim to SiliconBipoIar MMIC +5V Regulator el H 198800902P5
u7es 194703483P302 Digital, CMOS: QUAD 2-ANPUT NAND GATE, N Synthesizer
$im to FAHCDG. TR PR ]
— —— VARIABLE RESISTORS — — — a re ﬁ
VREO 1982360287 25-turn Carmet trimmar; &K ohms +10%, .Buv: pen
and sim to Bourn 3236W-1602-A.
VRBO2
PIN CONNECTIONS o - — =]
outpuT1 [1] [8]vee g g g 4H \J
INPUT 1 (-)lz IIDUTPUTZ
PRODUCTION CHANGES INPUT(+)E$_| '_%zmpunm o — UTPUT A I: :I e
Changas to the equipment to improve perfarmance o eno 4] 5] PuT ) . ot
circuits ars ldentifiad a Revision Lefter which Is stamp 3 vin
model number of the unit. The ravision stamped onthe L : ne. INPUT A () OUTPUT B
all pravious revisions. Refer to the Parts List for the dex . o
ans affactad by this revision. ; i
P Y 8 NC. INPUT A (+) | :I INPUT B (-} A E 1 U 16 VCC
Rev. A - Transmitter Synthosizer Board -19D90277¢ U302 & U601 U303 g0z 15[
To improve reliability, changed C21, C23, . 19A116297P7 19A704971P7 VEE |: :I .
C216, €305, L203, L204, R211, R219, R22( Dual Wide Band Op-Amp -5V Regulator INPUT B (+) ez u{
Deletad C26 and C212 and added C217. Ga[]s 13[0ve
C21 was: 19A702236P11, 2.7 p'l;. J U501 cs[s 1w
C23 was: 19AT02236P19, 5.6 pF.
C24 was: 19A702236P9, 1.8 pF. ’l‘D- D O o ol D O ~ 344A3070P1 ci[lg 1n[dvs
Co5 was: 19A702236P13, 3.5 pF, A B c Operational Amplifier vild? w[vs
C216 was: 19A702236P21, 6.8 pF. In |- C OBR I-C 0B oM s aFve
C305 was: 19A705206P6, 10 uF. In :D
L2023 was: 19AT05470P18, 0.27 uH.
L204 was: 19AT05470P13, 0.10 pH.
R211 was: 196800607P100, 10 chmms, MC—L\/ FUNCTION TABLE
R218 was! 19B3006072221. z2qQ ﬁhms. F—— SELECT
R220 was: 19B800607P270, 27 chms. OUTPUTS
R221 was: 19BB00607F221, 220 ohms. T o el || T _PIN_CONFIGURATION _LOGIC DIAGRAM _ INPUTS _ HPUTS
0 . . Gl G2a GZB|C B A| Yo ¥ ¥2 ¥3 ¥4 Y5 Y6 Y7
Rev. B - Transmitter Synthesizet Board - 19090277 x H X |X X X H HH HHHMHH
To Improve Lock-on at low end of board an - % | A2 L |’>’—E m W voe N ¢ ouT ouT/ N x x Hlx x x|l H H H H H H HBH
stabilization of +8 volt power supply. Cha 1 ouT 1 N I —
"R204 and R310; replacad R206 with C219 ar CONTROL 1 x X |%X X X] H H H H HH HH
L205. . ouT 2 s 12 cNTR < O—DO_' H L L|L L L] L HHHHMHHH
ggéi xgzi lgg;gggg;gg%gg%ﬁrﬁs PIN ASSIGNMENT FUNCTION TAELE IN 2 L NHE N4 H . tlo L HHH L HHHHHIH
' ' ' W, sw | MC DIVIDE RATIO ENTRL 2 [T nlHH ouT £ (144 OF DEVICE SHOWN} H L L|L H LI H HLHUHHIUHIH
Rey. C = - | 8w H H 54 CNTRL 3 [T +[@ out 3 H L 1 L H H H H H L HHHH
To Impreve the meargin of stability on the +§ E :l H L 65 vss Oy 1 3 H 1 LIH £t Ll H H H H L HHH
;upr.;y. changed C312 and R310, and adde vee [2 7] ne L y o8 o R P B
313
C312 was: 19A705205P2, 1 uF, aw [3] 5] me L L 23 PR E— H L L |H H L|H HHHHHLH
R310 was: 19BB00B07P100, 10 ohma. Sw He oo L < OFEN H t tla H HlH H HHEHHEHEL
ouT | 4 El GMND MC: H=20% TO Yoo 0 OFF
L=GND TO 0.8v
1 ON
TOP WIEWY) U201 U502 U702
19A149944P201 19A702705P4 19A703471P320

Dual Modulus Prescaler

Quad Analog Switch

Address Decoder
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