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DESCRIPTION

The Receiver Synthesizer Module, 19D902781G5, pro-
vides the low noise local oscillator signal (LO) to the Re-
ceiver Front End Module of the MASTR III base station. The
module also provides the reference oscillator signal to the
transmitter synthesizer.

Figure 1 is a block diagram of the Receiver Synthesizer
Module. The synthesizer is connected in a phase-locked loop
(PLL) configuration. The VCO operates at double frequency
and its output is divided by U1.

The logic signals from the controller (U10, U12, and
U13) determine the synthesizer frequency. 

Additionally, the logic circuitry contains an out-of-lock
indicator. During an out-of-lock condition, the PLL sends a
signal to the controller and lights the FAULT LED on the
front panel of the module.

Frequency stability is maintained by using either the in-
ternal reference oscillator Y1 or applying an external high
precision reference signal to the EXT Reference Oscillator
Port J4. The internal reference oscillator, Y1, is a temperature
controlled crystal oscillator (TCXO) operating at 12.8 MHz.
The oscillator has a stability of ±1.0 ppm over the tempera-
ture range of -30°C to +75°C.
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Table 1 - General Specifications

ITEM SPECIFICATION

FREQUENCY TUNING
        Mechanical
        Electrical
        Channel Spacing

FREQUENCY STABILITY

LO POWER OUTPUT

LO NOMINAL IMPEDANCE

PHASE NOISE
     @25 kHz Offset

HUM AND NOISE
     Companion Receiver

HARMONICS @ LO PORT

SWITCHING SPEED

CURRENT DRAIN
     +13.8V
     +12V

REFERENCE OSCILLATOR
     Frequency Output
     Power Output
     Impedance

EXT. REFERENCE OSCILLATOR
     Frequency

     Power
     Impedance

735.8 MHz-754.8 MHz
500 kHz
12.5 kHz

±1.0 ppm

2.0 dBm ±2 dBm

50 ohms

> -136 dBc/Hz

-55 dB

<-30 dBc

< 50 ms

<350 mA
<20 mA

12.8 MHz ±1.0 ppm
1 dBm ± 2 dBm
50 ohms

5.00 MHz to 17.925 MHz (must be integer
divisible by the channel spacing)
+10 dBm ±3 dBm into 50 ohms
50 ohms

Copyright© December 1993, Ericsson GE Mobile Communications Inc.

Figure 1- Receiver Synthesizer Block Diagram
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CIRCUIT ANALYSIS

The Receiver Synthesizer Module consists of the follow-
ing circuits:

• Voltage Controlled Oscillator

• VCO Buffer and Divider

• Synthesizer

• Loop Filter

• Reference Oscillator, Buffer, and Switch

• Digital Control Circuits

• Voltage Regulators

VOLTAGE CONTROLLED OSCILLATOR

The first section is an oscillator which runs at the second
harmonic of the desired output frequency. The active ele-
ment is U14 which is a monolithic amplifier. It has been op-
timized for very low phase noise. Varicaps D1 & D3 are
lightly coupled into the main tank circuit to allow the control
voltage to shift the frequency slightly. A one volt change on
the control line will cause the oscillator frequency to shift
around 200 to 300 kHz which is 100 to 150 kHz at the syn-
thesizer output.

VCO BUFFER AMPLIFIER AND DIVIDER

The VCO output is then fed to the second section. It is
buffered by MMIC U8 and is fed to divider U1 which di-
vides the frequency by two. It is then buffered by MMIC U2
which drives a resistive splitter formed by R78 thru R81,
R54, and R76. Part of the signal is routed to Buffer MMIC
U7 which drives the synthesizer prescaler U5. The rest of the
signal is fed to MMIC U11 which feeds bandpass filter FL1
which then passed thru a resistive attenuator R50, R51 and
R55 which then drives the output BNC connector J2.

SYNTHESIZER

The third section consists of prescaler U5 and synthe-
sizer IC U6. Buffered RF is fed to the prescaler by MMIC
U7. The dual-modulus prescaler operates in the 128/129
mode. The prescaler then drives synthesizer IC U6. The
phase detector inside U6 is usually programmed to run at
12.5 kHz. The difference between the divided down refer-
ence on U6 pin 2 and the divided down VCO signal on U6
pin 10, is compared by the internal sample-hold phase detec-
tor. The phase detector gain is set by R43, R44, C42 and
C43. It is then fed to the loop filter from pin 17. The phase
detector ramp voltage is fed thru buffer U17 which compares
the instantaneous ramp voltage with a fixed voltage deter-

mined by R90, R91, and R57. If the ramp voltage gets too
high, then we force the lock detect signal low to indicate
out-of-lock (via diode D2). The normal lock detect is also
combined by D2 and passed to lock detect latch U13. The
synthesizer frequency is determined by programming the in-
ternal dividers of U6 with the clock, data and enable signals
on U6 pins 11, 12 and 13.

LOOP FILTER

The VCO error voltage on U6 pin 17 is passed to the
loop filter. Op Amp U17 is biased to keep its output voltage
in the range of +1 volts to the upper rail. Bilateral switch U9
section 1 is normally closed, and sections U9-2, U9-3, U9-4
are normally open. The error voltage is filtered by R58, R3,
C62, R2, and C61 and is then passed to the voltage control-
led oscillator of section 1. When acquiring lock, the bilateral
switches U9-3 and U9-4 are closed to change the loop time
constants to allow faster lock. After a fixed time period as
determined by the enable signal, the switches open which al-
low much cleaner control voltage which gives a lower noise
synthesizer.

REFERENCE OSCILLATOR BUFFER AND
SWITCH

The fifth section is the reference oscillator section. Ref-
erence oscillator Y1 is a 1.0 ppm 12.8 MHz temperature
compensated reference oscillator. Its output is fed to the ECL
IC U16. When "INT-OSC" (J1 pin 1A) is at logic "0", the
NOR gate (U16), routes the reference oscillator Y1 signal to
the output on U16 pins 12 & 19. When "INT-OSC" is at
logic "1", the external reference signal on J4 is routed to
U16 outputs on pins 12 & 19. The output on U16 pin 19 is
fed to the synthesizer IC U6, while the output on pin 12 is
passed to buffer MMIC U4. It is then low pass filtered by
C45, C60, L2, and attenuated by R46, R52, and R47. The
output drives BNC connector J3 which is used to drive ex-
ternal devices which need to use the same reference fre-
quency as the RX synthesizer, (such as the TX synthesizer).

DIGITAL CONTROL CIRCUITS

The sixth section consists of various control logic cir-
cuitry. IC U13 is used as a lock detect latch. The lock detect
signal on diode D2 is one input to a set-reset latch. The other
input is from the enable signal fed to U13 pin 1. These in-
puts are normally at logic "1". During synthesizer loading,
U13 pin 1 will be at logic "0" which forces U13 pin 3 to be
logic "1" which is U13 pin 12. U13 pin 13 is also normally
logic "1" so that U13 pin 11 is at logic "0". When U13 pin 1
returns to logic "1", U13 pins 3 & 11 will hold "0". When
U13 pin 1 returns to logic "1", U13 pins 3 & 11 will hold
their previous states. If U13-13 drops to logic "0" (while

U13-1 is at logic "1"), then U13-11 will latch at "1" indicating
that the module is unlocked. Reloading the synthesizer (and in
the process generating a logic "0" on U13-1) will reset the
latch to indicate the normal locked condition. When unlocked,
"FLAG2" on the 96 pin din connector J1 pin 12C is also pulled
low to indicaste to the controller in the base station that the RX
synthesizer is out-of- lock.

IC U10 is used to decode the RX Synthesizer address pre-
sent on lines "A0", "A1", and "A2" which are pins 6C, 7C and
8C of J1. The RX synthesizer is selected when "A0" and "A2"
are at logic "0" and "A1" is at logic "1". This is address "2".
When this address is present on the backplane, the "CLOCK",
"DATA" and "ENABLE" signals on J1 pins 2C, 3C and 4C are
passed thru level translators formed by U12 and Q3, Q4, and
Q5 which convert the 0-5 Volt logic to the levels needed by
synthesizer IC U6.

The signal "ENABLE-TEST" on J1 pin 22A is at logic "0"
during normal synthesizer operation. In test mode it is desired
to force the control voltage to a known voltage in order to set
the center frequency of the VCO. This is done by setting "EN-
ABLE TEST" to logic "1" which closes switch U9-2 and opens
the switch U9-1. This allows the externally generated analog
voltage on J1 pin 23A to be routed through the loop filter to
force a known voltage on the control line.

VOLTAGE REGULATORS

The last section of the RX synthesizer is the voltage regula-
tors. IC U3 is a 5 volt regulator which powers most of the logic
circuitry. Op Amp U15 with Q1 and Q2 form a very low noise
regulator to power the noise sensitive RF circuitry. Resistors
R5 and R6 set the output voltage along with the reference volt-
age fed to U15 pin 3. Q2 is the pass transistor which is driven
by Q7 which acts as a current source to allow good noise rejec-
tion. The collector of Q2 is sensitive to excessive capacitance
and can become unstable if the load looks capacitive at fre-
quencies on the order of 1 MHz. Each section of the circuit is
isolated by resistors such as R38 in order to ensure that transis-
tor Q2 sees a resistive load at 1 MHz.

MAINTENANCE

RECOMMENDED TEST EQUIPMENT

The following test equipment is required to test the Synthe-
sizer Module:

1. Modulation Analyzer; HP 8901A, or equivalent

2. Power Supply; 12.0 Vdc @ 500 mA 
Note:  The synthesizer module normally requires +13.8
Vdc and +12 Vdc. For testing purposes it is sufficient to
connect both the +13.8 Vdc input and the +12 Vdc in-
put to a +12 Vdc power supply.

3. Frequency Counter; 10 MHz - 1GHz

4. Panel Meter; -20dBm to +10dBm

5. Spectrum Analyzer; 0-3 GHz

The following service information applies when aligning,
testing, or troubleshooting the RX Synthesizer:

• Logic Levels:
• Logic 1  =  high  =  4.5 to 5.5 Vdc
• Logic 0  =  Low  =  0 to 0.5 Vdc

• Receiver Synthesizer Address  =  A0 A1 A2 = 010

• Synthesizer data input stream is as follows:

14-bit "R" divider most significant bit (MSB) =
R13 through "R" divider least significant bit (LCB)
= R0

10-bit "N" divider MSB = N9 through "N" divider
LSB = N0

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

Single high Control Bit (last bit)

DATA ENTRY FORMAT

Last
Bit

A0
LSB - - -

A6
MSB

N0
LSB - -

N9
MSB

R0
LSB - - -

R13
MSB

•
Synthesizer lock is indicated by the extinguishing of
the front panel LED indicator and a logic high on the
FLAG 2 line (J1 pin 12C).

• Always verify synthesizer lock after each new data
loading.

SERVICE NOTES

Data in →
Shift

→Register
Out

Control Bit = 1

LBI-39027
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TEST AND ALIGNMENT

Initialization

Apply +12 Vdc to module pins 15A, 15B, 15C, 16A, 16B
and 16C.

Current consumption

Measure the current through pins 15A, 15B, 15C, 16A,
16B, and 16C.

Verify the current is less than 350 mA. Total current is the
+13.8 Vdc current and +12 Vdc current combined.

Reference Oscillator

Adjust Y1 for an output frequency of 12.8 MHz ±1 Hz.
Measure the output power of the reference osicllator output
(J3).

Verify the output power is 1dBm ±2 dB.

Oscillator Alignment

Ground the ENABLE TEST line (pin 22A). Apply +6 Vdc
to the V_TUNE line (pin 26A.) Measure the frequency of the
free running divided oscillator at the LO OUT port (J2).

Adjust the VCO Tuning Screw for 745 MHz ±100 kHz.

Synthesizer Loading

Unground the ENABLE TEST line (pin 22A). Load the
synthesizer IC for 745 MHz.

Verify the lock indicator (CR1) is off or the FLAG 2 line is
high.

Hum and Noise

Initialize the HP 8901A for 300 Hz - 3 kHz, 750 µsec
deemphasis, average FM deviation, and 0.44 dB reference for
the deviation.

Verify the hum and noise (J2) is less than -55 dB.

Output Power and Harmonic Content

Verify the output power (J2) at the fundamental frequency
is:

2 dBm ±2 dB

Verify the harmonic content is less than -30dBc.

TROUBLESHOOTING CHART

SYMPTOM AREAS TO CHECK INDIC ATIONS

I. Loop fails to lock. Check for:
+5 Vdc at U3-3
+10 Vdc at Q2-C

Check for LO output
at J2, 735 to 755 MHz,
0 dBm nominal.
Adjust LO freq if necessary

Check for 12.8 MHz
reference at U6-2.
Typical level  =  0.75 Vpp

Check for prescaler
output U5-4
approx 6 MHz, 1.25 Vpp

Check for CLOCK, DATA,
and ENABLE logic signals
at U6-11, 12, and 13
0/8 V logic

Check for ramp signal
at U6-15. 12.5 kHz nominal

Bad regulator circuitry.
Troubleshoot using standard
procedures

No oscillation, bad divider, or
defective buffer chain.
Proceed to LO section III

Reference osicllator module or ECL
gate defective.
Proceed to reference oscillator section
II

If input is present then defective U5

If all programming signals (CLOCK,
DTA, ENABLE, A0, A1, and A2) are
present at J1 then bad control logic or
level shifters Q3, Q4, Q5

If all U6 inputs are present, then
defective U6

II. Reference
     not present

Check for reference signal at U16-14.
Typical level  =  1 Vpp

Check for reference signal at U16-12
and U16-19.
Typical level  =  0.75 Vpp

Bad oscillator Y1

Bad ECL gate

III. Low LO power Check signal levels along
divider/buffer chain
UB-1 x 2 freq 0 dBm
U1-7 - 10 dBm
U2-1     0 dBm
U11-1   5 dBm
U7-1     0 dBm

Check 3.2 Vdc bias at
UB-1
U2-1
U11-1
U7-1

Defective oscillator, divider, or
amplifier

Defective amplifier

LBI-39027
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OUTLINE DIAGRAM

RECEIVER SYNTHESIZER BOARD
19D902664G5
(19D902664, Sh. 3, Rev. 0)
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PARTS LIST

800 MHZ RECEIVER SYNTHESIZER MODULE
19D902781G5

ISSUE 1

SYMBOL PART NO. DESCRIPTION

4 19D902555P1 Handle.

6 19A702381P506 Screw, thread forming: TORX, No. M3.5-.6 x 6.

7 19A702381P513 Screw, thread forming: TORX, No. M3.5-0.6 x 13.

11 19A702381P508 Screw, thread forming: No. 3.5-0.6 x 8.

25 19D902508P6 Chassis.

26 19D902509P7 Cover.

30 19A701800P1 Nut, stamped: sim to Palnut EX80-M-51.

31 RTMUA50101/1 RF Resonator.

32 RTMUA50101/3 Spacer.

33 SBA401040/0250 Screw, RF: Amide plastic, M4 x 25.

34 19A702381P1406 Screw, thread forming TORX M3.

800 MHZ RECEIVER SYNTHESIZER BOARD
19D902664G5

- - - - - CAPACITORS - - - - -

C1
thru
C5

19A705205P2 Tantalum: 1.0 µF, ±10%, 10 VDCW.

C6
thru
C12

19A702052P3 Ceramic: 470 pF, ±10%, 50 VDCW.

C13
thru
C17

19A702052P26 Ceramic: 0.1 µF, ±10%, 50 VDCW.

C18
thru
C29

19A702061P61 Ceramic: 100 pF, ±5%, 50 VDCW, temp coef
0/30 PPM/°C.

C30
thru
C34

19A702061P99 Ceramic: 1000 pF, 50 VDCW, temp coef 0/30
PPM/°C.

C35 19A705205P6 Tantalum: 10 µF, ±10%, 10 VDCW.

C36 19A702061P99 Ceramic: 1000 pF, 50 VDCW, temp coef 0/30
PPM/°C.

C37 
and 
C38

19A705205P6 Tantalum: 10 µF, ±10%, 10 VDCW.

C40
and
C41

19A705205P6 Tantalum: 10 µF, ±10%, 10 VDCW.

C42 19A702052P8 Ceramic: 3300 pF, ±10%, 50 VDCW.

C43
thru
C45

19A702052P1 Ceramic: 220 pF, ±10%, 50 VDCW.

C46
thru 
C50

19A702052P14 Ceramic: 0.01 µF, ±10%, 50 VDCW.

C51 19A702061P61 Ceramic: 100 pF, ±5%, 50 VDCW, temp coef
0/30 PPM/°C.

C52
thru
C59

19A702052P14 Ceramic: 0.01 µF, ±10%, 50 VDCW.

C60 19A702236P43 Ceramic: 51 pF, 50 VDCW, temp coef 0/30
PPM/°C.

C61 19A703902P3 Metal, Pypro: .047 µF, ±10%, 50 VDCW.

C62 19A703684P3 Metal, Polyester: 2.2 F, ±10%, 50 VDCW.

C63 19A702236P13 Ceramic: 3.3 pF, 50 VDCW, temp coef 0/30
PPM/°C.

C64 19A702236P23 Ceramic: 8.2 pF, 50 VDCW, temp coef 0/60
PPM/°C.

C65
thru 
C75

19A702236P38 Ceramic: 33 pF, 50 VDCW, temp coef 0/30
PPM/°C.

SYMBOL PART NO. DESCRIPTION

R21 19B800607P104 Metal film: 100K ohms, ±5%, 1/8w.

R22
and 
R23

19B800607P103 Metal film: 10K ohms, ±5%, 1/8w.

R24 19B8007P100 Metal film: 10K ohms, ±5%, 1/8w.

R25 
and 
R26

19B800607P333 Metal film: 33K ohms, ±5%, 1/8w.

R27
thru
R29

19B800607P473 Metal film: 47K ohms, ±5%, 1/8w.

R30 19B800607P100 Metal film: 10K ohms, ±5%, 1/8w.

R31 19B800607P473 Metal film: 47K ohms, ±5%, 1/8w.

R32 19B800607P221 Metal film: 220 ohms, ±5%, 1/8w.

R33
thru
R35

19B800607P100 Metal film: 10K ohms, ±5%, 1/8w.

R36 19B800607P820 Metal film: 82 ohms, ±5%, 1/8w.

R38 19B800607P100 Metal film: 10K ohms, ±5%, 1/8w.

R39 19B800607P152 Metal film: 1.5K ohms, ±5%, 1/8w.

R40 19B800607P222 Metal film: 2.2K ohms, ±5%, 1/8w.

R41
and
R42

19B800607P391 Metal film: 390 ohms, ±5%, 1/8w.

R43 19B800607P183 Metal film: 18K ohms, ±5%, 1/8w.

R44 19B800607P104 Metal film: 100K ohms, ±5%, 1/8w.

R45 19B800607P682 Metal film: 6.8K ohms, ±5%, 1/8w.

R46
and 
R47

19B800607P151 Metal film: 150 ohms, ±5%, 1/8w.

R48 19B800607P271 Metal film: 270 ohms, ±5%, 1/8w.

R49 19B800607P331 Metal film: 330 ohms, ±5%, 1/8w.

R50
and
R51

19B800607P181 Metal film: 180 ohms, ±5%, 1/8w.

R52 19B800607P390 Metal film: 39 ohms, ±5%, 1/8w.

R53
and 
R54

19B800607P100 Metal film: 10 ohms, ±5%, 1/8w.

R55 19B800607P270 Metal film: 27 ohms, ±5%, 1/8w.

R56 19B800607P103 Metal film: 10K ohms, ±5%, 1/8w.

R57 19B800607P333 Metal film: 33K ohms, ±5%, 1/8w.

R58 19B800607P105 Metal film: 1M ohms, ±5%, 1/8w.

R59 19B800607P103 Metal film: 10K ohms, ±5%, 1/8w.

R60 19B800607P101 Metal film: 100 ohms, ±5%, 1/8w.

R61 19B800607P151 Metal film: 150 ohms, ±5%, 1/8w.

R62 19B800607P510 Metal film:  51 ohms, ±5%, 1/8w.

R63 19B800607P152 Metal film: 1.5k ohms, ±5%, 1/8w.

R64 19B800607P272 Metal film: 2.7K ohms, ±5%, 1/8w.

R65 19B800607P103 Metal film: 10K ohms, ±5%, 1/8w.

R66 19B800607P272 Metal film: 2.7K ohms, ±5%, 1/8w.

R67 19B800607P682 Metal film: 6.8K ohms, ±5%, 1/8w.

R68 19B800607P152 Metal film: 1.5K ohms, ±5%, 1/8w.

R69 19B800607P272 Metal film: 2.7K ohms, ±5%, 1/8w.

R70 19B800607P103 Metal film: 10K ohms, ±5%, 1/8w.

R71
thru 
R73

19B800607P152 Metal film: 1.5K ohms, ±5%, 1/8w.

R74 19B800607P823 Metal film: 83K ohms, ±5%, 1/8w.

R75 19B800607P152 Metal film: 1.5K ohms, ±5%, 1/8w.

R76 
and
R77

19B800607P180 Metal film: 18 ohms, ±5%, 1/8w.

SYMBOL PART NO. DESCRIPTION

R78 
and 
R79

19B800607P101 Metal film: 100 ohms, ±5%, 1/8w.

R80 
and 
R81

19B800607P270 Metal film: 27 ohms, ±5%, 1/8w.

R82 19B800607P510 Metal film: 51 ohms, ±5%, 1/8w.

R83 
and 
R84

19B800607P151 Metal film: 150 ohms, ±5%, 1/8w.

R85 19B800607P391 Metal film: 390 ohms, ±5%, 1/8w.

R86
thru
R89

19B800607P100 Metal film: 10 ohms, ±5%, 1/8w.

R90 19B800607P682 Metal film: 6.8K ohms, ±5%, 1/8w.

R91 19B800607P332 Metal film: 3.3K ohms, ±5%, 1/8w.

R92 19B800607P103 Metal film: 10K ohms, ±5%, 1/8w.

R93 19B800607P1 Metal film: 0 ohms, ±5%, 1/8w.

R94 19B800607P100 Metal film: 10 ohms, ±5%, 1/8w.

R95 
and 
R96

19B800607P510 Metal film: 51 ohms, ±5%, 1/8w.

R98 
and 
R99

19B800607P100 Metal film: 10 ohms, ±5%, 1/8w.

R100 
thru 
R102

19B800607P393 Metal film: 39K ohms, ±5%, 1/8w.

R103 19B800607P100 Metal film: 10 ohms, ±5%, 1/8w.

R104 19B800607P103 Metal film: 10K ohms, ±5%, 1/8w.

R105 19B800607P101 Metal film: 100 ohms, ±5%, 1/8w.

R106 19B800607P100 Metal film: 10 ohms, ±5%, 1/8w.

- - - - - INTEGRATED CIRCUITS - - - - - - - 

U1 RYT102217 Silicon, bipolar, pre-scaler, divide by 2.

U2 19A705927P1 Silicon, bipolar; sim to Avantek MSA-0611.

U3 19A704971P8 Voltage regulator: positive; sim to Motorola
MC78M05CDT.

U4 19A705927P1 Silicon, bipolar; sim to Avantek MSA-0611.

U5 19A149944P201 Dual Modulus Prescaler: sim to Motorola
MC12022A.

U6 19B800902P5 Synthesizer, CMOS: sim to MC145159FN1.

U7
and 
U8

19A705927P1 Silicon, bipolar; sim to Avantek MSA-0611.

U9 19A702705P4 Digital:  Quad Analog Switch/Multiplexer; sim
to 4066BM.

U10 19A703471P120 Decode/Demux, 3 to 8 line; sim to 74HC138.

U11 19A705927P1 Silicon, bipolar; sim to Avantek MSA-0611.

U12
and 
U13

19A703483P302 Digital: Quad 2-Input NAND Gate; sim to
74HC00.

U14 19A705537P2 MMIC: sim to Avantek MSA-0886.

U15 19A702293P3 Linear: Dual Op Amp; sim to LM358D.

U16 RYT403006/C Quad NOR Gate.

U17 19A702293P3 Linear: Dual Op Amp; sim to LM358D.

- - - - - - - - - CRYSTALS - - - - - - - - - - 

Y1 19B801351P14 Crystal Oscillator: 12.8 MHz.

SYMBOL PART NO. DESCRIPTION

C76
and 
C77

19A702052P26 Ceramic: 0.1 µF, ±10%, 50 VDCW.

C78 19A702236P38 Ceramic: 33 pF, 50 VDCW, temp coef 0/30
PPM/°C.

C79 19A702052P14 Ceramic: 0.01 µF, ±10%, 50 VDCW.

C80
and 
C81

19A705205P2 Ceramic: 330 pF, ±10%, 50 VDCW.

C82
and
C83

19A702052P14 Ceramic: 0.01 µF, ±10%, 50 VDCW.

C84
thru
C89

19A702236P28 Ceramic: 12 pF, 50 VDCW, temp coef 0/30
PPM/°C.

C91 19A702061P61 Ceramic: 100 pF, 50 VDCW, temp coef 0/30
PPM/°C.

- - - - - - DIODES - - - - - - - - 

CR1 19A703595P10 Diode, Optoelectric: Red; sim to HP
HLMP-1301-010.

D1 RKZ323602/1 Varible: 17.5 to 20 pF.

D2 19A703561P2 Silicon.

D3 RKZ323602/1 Varible: 17.5 to 20 pF.

- - - - - - - FILTERS - - - - - - - 

FL1 19A705767P1 Bandpass: 732.5 -758.5 MHz.

- - - - - - - - JACKS - - - - - - - 

J1 19B801587P7 Connector, DIN: 96 male contacts, right angle
mounting; sim to AMP 650887-1.

J2
thru
J4

19A115938P24 Connector, receptacle.

- - - - - - INDUCTORS - - - - - 

L1 19A705470P8 Coil, fixed: 39 nH; sim to Toko 380NB-39nM.

L2 19A705470P24 Coil, fixed: .082 µH; sim to Toko 380NB-R82M.

L3
and
L4

19A705470P8 Coil, fixed: 39 nH; sim to Toko 380NB-39nM.

L5 19A705470P1 Coil, fixed: 10 nH; sim to Toko 380NB-10nM.

- - - - - TRANSISTORS - - - -

Q1 19A702524P2 N-Type, field effect; sim to MMBFU310.

Q2
thru
Q13

19A700076P2 Silicon, NPN; sim to MMBT3904, low profile.

- - - - - - RESISTORS - - - - - -

R1
and
R2

19B800607P333 Metal film: 33K ohms, ±5%, 1/8w.

R3 19B800607P683 Metal film: 68K ohms, ±5%, 1/8w.

R4 19B800607P333 Metal film: 33K ohms, ±5%, 1/8w.

R5
and
R6

19A702931P230 Metal film: 2K ohms

R7
thru
R14

19B800607P102 Metal film: 1K ohms, ±5%, 1/8w.

R15 19B800607P104 Metal film: 100K ohms, ±5%, 1/8w.

R16
and 
R17

19B800607P333 Metal film: 33K ohms, ±5%, 1/8w.

R18
thru 
R20

19B800607P103 Metal film: 10K ohms, ±5%, 1/8w.

*COMPONENTS, ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
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IC DATA

U15, U17
19A702293P2
Dual Operational Amplifier

U6
19B800902P5
Synethesizer

U2, U4, U7, U8, U11
19A705927P1
Silicon Bipolar IC

U12 & U13
19A704383P302
Logic Gate/Inverter

U10
19A703471P120
Decoder/Demux

U5
19A149944P201M
odulus Prescaler

U9
19A702705P4
Quad Analog Switch

LBI-39027
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IC DATA

U3
19A704971P8
5V Regulator

U14
19A705537P2

U1 RYT102217
÷2 Prescaler

Y1
19B801351P12
Crystal Oscillator

U16

LBI-39027
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