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SCHEMATIC DIAGRAM

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

The Receiver Synthesizer Module, 19D902781G5, pro-  additionally, the logic circuitry contains an out-of-lock

vides the low noise local oscillator signal (LO) to the Re-indicator. During an out-of-lock condition, the PLL sends

ceiver Front End Module of the MASTR lII base station.a signal to the controller and lights the FAULT LED on the
The module also provides the reference oscillator signal tont panel of the module.

the transmitter synthesizer.
Frequency stability is maintained by using either the
Figure 1 is a block diagram of the Receiver Synthesizehternal reference oscillator Y1 or applying an external
Module. The synthesizer is connected in a phase-lockddigh precision reference signal to the EXT Reference Os-
loop (PLL) configuration. The VCO operates at double freCillator Port J4. The internal reference oscillator, Y1, is a
quency and its output is divided by U1. temperature controlled crystal oscillator (TCXO) operating
at 12.8 MHz. The oscillator has a stability ££.0 ppm
over the temperature range of 2@0to +75C.
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Table 1 - General Specifications

ITEM

SPECIFICATION

FREQUENCY TUNING
Mechanical
Electrical
Channel Spacing

FREQUENCY STABILITY

LO POWER OUTPUT

735.8 MHz-754.8 MHz
500 kHz

12.5 kHz

+1.0 ppm

2.0 dBm+2 dBm

LO NOMINAL IMPEDANCE 50 ohms Ut BUFFER

PHASE NOISE

LOOP FILTER

SPLITTER BUFFER PAD

@25 kHZ Offset > _136 dBC/HZ ADAPTIVE FILTER LOOP FILTER VGO weren | |0 I:MP /_\ _| |_<‘IJ_(2) OUTPUT
AMP
— —Jgo— >

HUM AND NOISE \ PO Y

Companion Receiver -55 dB 0o 4 y

A TmEEE
HARMONICS @ LO PORT <-30 dBc A : - « VIONE (o
< < INT_OSC

SWITCHING SPEED <50 ms J < j ) "
CURRENT DRAIN ‘ Loaic

+13.8V <350 mA

+12V <20 mA 1 (SINTHESIZER 7 ... Ufo, Ut2, Uta _ FLAG 2 [12¢

PRESCALER BUFFER 10
AMP T +13.8VF |16(
REFERENCE OSCILLATOR n28, 129 y Y VOLTAGE
CR1 | I

Frequency Output 12.8 MHz%1.0 ppm U ur FAULT‘ REGULATORS v )

Power Output i1dBm+2dBm L e = R

Impedance 50 ohms REF @ REFERENCE 1 T

0SC —» > REF <«
Y1 Ut Us ouT

EXT. REFERENCE OSCILLATOR "

Frequency 5.00 MHz to 17.925 MHz (must be integer EXT >—————— N\

divisible by the channel spacing)
Power +10 dBm+3 dBm into 50 ohms
Impedance 50 ohms

Figure 1- Receiver Synthesizer Block Diagram
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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 com-

bined 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.

CIRCUIT ANALYSIS

The Receiver Synthesizer Module consists of the follow
ing circuits:

» \oltage Controlled Oscillator
+ VCO Buffer and Divider

» Synthesizer

LOOP FILTER
» 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-

VOLTAGE CONTROLLED OSCILLATOR led oscillator of section 1. When acquiring lock, the bilateral
switches U9-3 and U9-4 are closed to change the loop time

The first section is an oscillator which runs at the secon§onstants to allow faster lock. After a fixed time period as
harmonic of the desired output frequency. The active eledétermined by the enable signal, the switches open which al-

ment is U14 which is a monolithic amplifier. It has been oploW much cleaner control voltage which gives a lower noise

timized for very low phase noise. Varicaps D1 & D3 areSynthesizer.

lightly coupled into the main tank circuit to allow the control

voltage to shift the frequency slightly. A one volt change oREFERENCE OSCILLATOR BUFFER AND
the control line will cause the oscillator frequency to shiftS\W|TCH

around 200 to 300 kHz which is 100 to 150 kHz at the syn-
thesizer output.

» Reference Oscillator, Buffer, and Switch
« Digital Control Circuits

» \oltage Regulators

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 VCO output is then fed to the second section. It iEhe NOR gate (U16), routes the reference oscillator Y1 sig-
buffered by MMIC U8 and is fed to divider U1 which di- nal to the output on U16 pins 12 & 19. When "INT-OSC" is
vides the frequency by two. It is then buffered by MMIC U2at logic "1", the external reference signal on J4 is routed to
which drives a resistive splitter formed by R78 thru R81U16 outputs on pins 12 & 19. The output on U16 pin 19 is
R54, and R76. Part of the signal is routed to Buffer MMICfed to the synthesizer IC U6, while the output on pin 12 is
U7 which drives the synthesizer prescaler U5. The rest of tHgassed to buffer MMIC U4. It is then low pass filtered by
signal is fed to MMIC U11 which feeds bandpass filter FL1C45, C60, L2, and attenuated by R46, R52, and R47. The
which then passed thru a resistive attenuator R50, R51 afgtput drives BNC connector J3 which is used to drive exter-
R55 which then drives the output BNC connector J2.

VCO BUFFER AMPLIFIER AND DIVIDER

as the RX synthesizer, (such as the TX synthesizer).

SYNTHESIZER
DIGITAL CONTROL CIRCUITS

The third section consists of prescaler U5 and synthe-
sizer IC U6. Buffered RF is fed to the prescaler by MMIC ~ The sixth section consists of various control logic cir-
U7. The dual-modulus prescaler operates in the 128/128uitry. IC U13 is used as a lock detect latch. The lock detect
mode. The prescaler then drives synthesizer IC U6. Theignal on diode D2 is one input to a set-reset latch. The other
phase detector inside U6 is usually programmed to run &tput is from the enable signal fed to U13 pin 1. These in-
12.5 kHz. The difference between the divided down referputs are normally at logic "1". During synthesizer loading,
ence on U6 pin 2 and the divided down VCO signal on U&J13 pin 1 will be at logic "0" which forces U13 pin 3 to be
pin 10, is compared by the internal sample-hold phase detdggic "1" which is U13 pin 12. U13 pin 13 is also normally
tor. The phase detector gain is set by R43, R44, C42 ah@gic "1" so that U13 pin 11 is at logic "0". When U13 pin 1
C43. It is then fed to the loop filter from pin 17. The phasdeturns to logic "1", U13 pins 3 & 11 will hold "0". When
detector ramp voltage is fed thru buffer U17 which compare¥/13 pin 1 returns to logic "1", U13 pins 3 & 11 will hold
the instantaneous ramp voltage with a fixed voltage detetheir previous states. If U13-13 drops to logic "0" (while

nal devices which need to use the same reference frequency

U13-1 is at logic "1"), then U13-11 will latch at "1" indicating

that the module is unlocked. Reloading the synthesizer (and}iny,, following service information applies when alignirlg
the process generating a logic "0" on U13-1) will reset the '

latch to indicate the normal locked condition. When unlocke
"FLAG2" on the 96 pin din connector J1 pin 12C is also pulle

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 p

sent on lines "AQ", "Al", and "A2" which are pins 6C, 7C andl

8C of J1. The RX synthesizer is selected when "A0" and "AJ
are at logic "0" and "Al1" is at logic "1". This is address "2"
When this address is present on the backplane, the "CLOCH
"DATA" and "ENABLE" signals on J1 pins 2C, 3C and 4C ard
passed thru level translators formed by U12 and Q3, Q4, &
Q5 which convert the 0-5 \Volt logic to the levels needed b
synthesizer IC U6.

The signal "ENABLE-TEST" on J1 pin 22A is at logic "0"
during normal synthesizer operation. In test mode it is desir
to force the control voltage to a known voltage in order to s
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 analq
voltage on J1 pin 23A to be routed through the loop filter t
force a known voltage on the control line.

VOLTAGE REGULATORS

The last section of the RX synthesizer is the voltage regul
tors. IC U3 is a 5 volt regulator which powers most of the log
circuitry. Op Amp U15 with Q1 and Q2 form a very low noisq
regulator to power the noise sensitive RF circuitry. Resisto
R5 and R6 set the output voltage along with the reference vd
age fed to U15 pin 3. Q2 is the pass transistor which is driv
by Q7 which acts as a current source to allow good noise rejg

tion. The collector of Q2 is sensitive to excessive capacitant

and can become unstable if the load looks capacitive at f
guencies on the order of 1 MHz. Each section of the circuit

SERVICE NOTES

testing, or troubleshooting the RX Synthesizer:
d . Logic Levels:

e Logic1l = high
* LogicO = Low

451t05.5Vdc
0to 0.5 Vdc

fe-
» Receiver Synthesizer Address = A0 A1 A2 =010

» Synthesizer data input stream is as follows:

) 14-bit "R" divider most significant bit (MSB) 4

hd R13 through "R" divider least significant bit (LCH)
Y =RO
10-bit "N" divider MSB = N9 through "N" dividef
LSB = NO
bd
Pt 7-bit "A" divider MSB = A6 through "A" divider
- LSB = A0
g Single high Control Bit (last bit)
D
DATA ENTRY FORMAT
Last | AO A6 NO N9 | RO R13
Bit | LSB| --- | MSB| LSB MSB| LSB | --- | MSB Shift
Data in - - Register
a- Out
c L Control Bit =1

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).

E
It-

isolated by resistors such as R38 in order to ensure that tran

BN
bC-

e ¢ Always verify synthesizer lock after each new data
e- loading.

IS

Sis-

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

3. Frequency Counter; 10 MHz - 1GHz
4. Panel Meter; -20dBm to +10dBm

5. Spectrum Analyzer; 0-3 GHz

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 input
to a +12 Vdc power supply.
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TEST AND ALIGNMENT Adjust the VCO Tuning Screw for 745 MHA00 kHz.

Initialization Synthesizer Loading
Unground the ENABLE TEST line (pin 22A). Load the

Apply +12 Vdc to module pins 15A, 15B, 15C, 16A, 16BSynthesizer IC for 745 MHz.

and 16C.

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

Current consumption high

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

16B, and 16C. Hum and Noise

e Initialize the HP 8901A for 300 Hz - 3 kHz, 7%&ec
deemphasis, average FM deviation, and 0.44 dB reference for
the deviation.

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

Reference Oscillator Verify the hum and noise (J2) is less than -55 dB.
Adjust Y1 for an output frequency of 12.8 MHA Hz.
Measure the output power of the reference osicllator outp

(J3).

lE?Utput Power and Harmonic Content

Verify the output power (J2) at the fundamental frequency
is:
Verify the output power is 1dBa2 dB.
2 dBm+2 dB
Oscillator Alignment Verify the harmonic content is less than -30dBc.
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).

TROUBLESHOOTING CHART

SYMPTOM

AREAS TO CHECK

INDICATIONS

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 Il

Reference osicllator module or ECL
gate defective.

Proceed to reference oscillator secti
Il

If input is present then defective U5

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

If all U6 inputs are present, then
defective U6

Il. Reference
not present

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

Check for reference signal at U16-1
and U16-19.
Typical level = 0.75 Vpp

A.

P

Bad oscillator Y1

Bad ECL gate

I1l. Low LO power

Check signal levels along
divider/buffer chain
UB-1 x 2 freq 0 dBm

U1-7 - 10 dBm

U2-1 0dBm

Ull-1 5dBm

U7-1 0dBm

Check 3.2 Vdc bias at
UB-1

u2-1

U11-1

u7-1

Defective oscillator, divider, or
amplifier

Defective amplifier
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OUTLINE DIAGRAM
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*COMPONENTS, ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

PARTS LIST LBI-39027
800 MHZ RECE'\l/QEDRgg;;\‘ST"GlZS'ZER MODULE SYMBOL |  PART NO. DESCRIPTION SYMBOL |  PART NO. DESCRIPTION SYMBOL | PART NO. DESCRIPTION
ISSUE 2 c76 19A702052P26 | Ceramic: 0.1 uF, £10%, 50 VDCW. R21  |19B800607P104 |Metal film: 100K ohms, £5%, 1/8w. R78 |19B800607P101 |Metal film: 100 ohms, £5%, 1/8w.
2“7‘; R22  |19B800607P103 |Metal film: 10K ohms, 5%, 1/8w. g%
and
SYMBOL |  PART NO. DESCRIPTION c78 19A702236P38 | Ceramic: 33 pF, 50 VDCW, temp coef 0/30 R23 R80  |19B800607P270 |Metal film: 27 ohms, +5%, 1/8w.
4 19D902555P1 | Handle. PPMF*C. R24  |19B8007P100 |Metal film: 10K ohms, +506, 1/8w. and
6 19A702381P506 | Screw, thread forming: TORX, No. M3.5-.6 x 6. cr9 19A702052P14 | Ceramic: 0.01 UF, £10%, 50 VDCW. R25 19B800607P333 | Metal film: 33K ohms, +5%, 1/8w. Reo LOBEO0607P10 | Metal film: 51 o 5% 18
[ : +
7 19A702381P513 | Screw, thread forming: TORX, No. M3.5-0.6 x 13. c8o 19A705205P2 | Ceramic: 330 pF, 10%, 50 VDCW. %”2% nos | 195500607P151 Me‘al fflm' 1500 hms’ * 5‘;/' 1/‘:3"'
: +
11 19A702381P508 | Screw, thread forming: No. 3.5-0.6 x 8. csl o7 |10B800607P473 | Metal film: 47K ohms. +5%. 1/8w an etal film: 150 ohms, 5%, 1/8w.
25 19D902508P6 Chassis. c82 19A702052P14 | Ceramic: 0.01 pF, £10%, 50 VDCW. thru ' ' R84
26 19D902509P7 | Cover. é?sds R29 R85  |19B800607P391 | Metal film: 390 ohms, +5%, 1/8w.
30 19A701800P1 | Nut, stamped: sim to Palnut EX80-M-51. caa 10A702236P28 | Ceramic: 12 bF 50 VDCW. £ 0/30 R30  |19B800607P100 |Metal film: 10K ohms, £5%, 1/8w. R86  |19B800607P100 |Metal film: 10 ohms, +5%, 1/8w.
31 RTMUAS0101/1 | RE Resonator. it BotrG. <P » temp coe R31  [19B800607P473 |Metal film: 47K ohms, +5%, 1/8w. tlgglé
C89 R32 19B800607P221 |Metal film: 220 ohms, 5%, 1/8w. .
s | hcer C91  |19A702061P61 | Ceramic: 100 pF, 50 VDCW, t f0/30 R33  |19B800607PL00 |Metal film: 10K ohms +50/0 1/8w. R90 |19B800607P682 | Metal film: 6.8K ohms, 5%, 1/8w.
- AMi i eramic: . ' temp coe : , +5%, . )
33 SBA401040/0250 | Screw, RF: Amide Plastlc, M4 x 25. porre 0P P 0 R91  |19B800607P332 |Metal film: 3.3K ohms, £5%, 1/8w.
34 19A702381P1406| Screw, thread forming TORX M3. R35  |19B800607P100 |Metal film: 10K ohmst5%, 1/8w. R92  |19B800607P103 | Metal film: 10K ohms, 5%, 1/8w.
______ DIODES - -~ - - - - *R36 19B800607P151 |Metal film: 150 ohms, 5%, 1/8w. R95 19B800607P510 | Metal film: 51 ohms, +5%, 1/8w.
800 MHZ RECEIVER SYNTHESIZER BOARD CR1 19A703595P10 | Diode, Optoelectric: Red: sim to HP R38  |19B800607P100 |Metal film: 10K ohms, 5%, 1/8w. gg%
19D902664G5 HLMP-1301-010. ’ R39  |19B800607P152 |Metal film: 1.5K ohms, £5%, 1/8w. )
_____ CAPACITORS - - - - - ) ) R98 19B800607P100 | Metal film: 10 ohms, 5%, 1/8w.
D1 RKZ323602/1 Varible: 17.5 to 20 pF. R40  |19B800607P222 |Metal film: 2.2K ohms, +5%, 1/8w. and
- 0,
%u 19A705205P2 | Tantalum: 1.0 uF, £10%, 10 VDCW. D2 19A703561P2 | Silicon. R41  |19B800607P391 |Metal film: 390 ohms, +5%, 1/8w. R99
Cc5 D3 RKZ323602/1 Varible: 17.5 to 20 pF. a’ldz tFrl]loo 19B800607P393 |Metal film: 39K ohms, 5%, 1/8w.
ru
C6 19A702052P3 Ceramic: 470 pF, £10%, 50 VDCW. _— R102
tea | | T FILTERS - - - - R43 19B800607P183 | Metal film: 18K ohms, £5%, 1/8w. . .
C12 R44 19B800607P104 |Metal film: 100K ohms, £5%, 1/8w. R103 |19B800607P100 | Metal film: 10 ohms, £5%, 1/8w.
C13  |19A702052P26 |Ceramic: 0.1 UF, £10%, 50 VDCW. FL1 19A705767P1 | Bandpass: 732.5 -758.5 MHz. R45  |19B800607P682 | Metal film: 6.8K ohms, £506, 1/8w. R104 |19B800607P103 |Metal film: 10K ohms, 5%, 1/8w.
tchﬁ R46  |19B800607P151 |Metal film: 150 ohms, £5%, 1/8w. R105 |19B800607P101 |Metal film: 100 ohms, +5%, 1/8w.
o N O At JACKS - ------ and R106 |19B800607P100 |Metal film: 10 ohms, +5%, 1/8w.
ci8 19A702061P61 | Ceramic: 1000 PF, £5%, 50 VDCW, temp coef Ji 19B801587P7 Connector, DIN: 96 male contacts, right angle Ra7 and
e 0/30 PPM/°C. mounting; sim to AMP 650887-1. RA8  |19B800607P271 |Metal film: 270 ohms, £5%, 1/8w. R107
. )
c30 19A702061P99 Ceramic: 1000 pF, 50 VDCW, temp coef 0/30 :[]hzru 19A115938P24 Connector, receptacle. R49 19B800607P331 | Metal film: 330 ohms, +5%, 1/8w.
thru PPM/°C. " R50  |19B800607P181 |Metal film: 180 ohms, +5%, 1/8w. | | | | ----- INTEGRATED CIRCUITS - - - - - - -
C34 and U1 RYT102217 Silicon, bipolar, pre-scaler, divide by 2.
C35 |19A705205P6 |Tantalum: 10 uF, £10%, 10 VDCW. 9 LOAT0B4TOPE o fixe(;'-3-9-r;l:i'”:i?JtS:'(c?lzss;lg)l-\l;a-SgnM EZ 19BBO0B07P390 | Metal fim: 39 ohms. £5% 1/8w u2 19A705927P1  |Silicon, bipolar; sim to Avantek MSA-0611.
C36  |19A702061P99 | Ceramic: 1000 pF, 50 VDCW, temp coef 0/30 o e ‘ . = ’ u3 19A704971P8  |Voltage regulator: positive; sim to Motorola
PPM/°C. L2 19A705470P24 Coll, fixed: .082 pH; sim to Toko 380NB-R82M. R53 19B800607P100 |Metal film: 10 ohms, 5%, 1/8w. MC78MO5CDT.
035 19A705205P6 Tantalum: 10 pF, £10%, 10 VDCW. Ia_lﬁd 19A705470P8 Coil, fixed: 39 nH; sim to Toko 380NB-39nM. ?Zns(zjl U4 19A705927P1 Silicon, bipolar; sim to Avantek MSA-0611.
acgs L4 R55  |19B800607P270 |Metal film: 27 ohms, +5%, 1/8w. us 19A149944P201 3@2"3%%“5 Prescaler: sim to Motorola
C40  |19A705205P6  |Tantalum: 10 uF. +10%, 10 VDCW. L5 19A705470P1 Coil, fixed: 10 nH; sim to Toko 380NB-10nM. R56  |19B800607P103 |Metal film: 10K ohms, £5%, 1/8w. i ,
and _ [S]3] 19B800902P5 Synthesizer, CMOS: sim to MC145159FN1.
cat | TRANSISTORS - - - - R57 19B800607P333 | Metal film: 33K ohms, +5%, 1/8w. U7 19A705927P1 Silicon, bipolar: sim to Avantek MSA-0611
_ : . s 0 ) ) - .
ca2 19A702052P8 Ceramic: 3300 pF, +10%, 50 VDCW. Q1 19A702524P2 N-Type, field effect; sim to MMBFU310. R58 19B800607P105 |Metal film: 1M ohms, +5%, 1/8w. LaJ%d
C43  |19A702052P1 | Ceramic: 220 pF +10%, 50 VDCW. t%?u 19A700076P2 Silicon, NPN; sim to MMBT3904, low profile. RS9 |19B800607P103 | Metal fim: 10K ohms, £5%, 1/8w. o _ _ y
thru Q13 R60 19B800607P101 | Metal film: 100 ohms, +5%, 1/8w. U9 19A702705P4 tDl%égé é?,\hlad Analog Switch/Multiplexer; sim
" 0 .
Cas T RESISTORS - - - - - - R61  |19B800607P151 |Metal film: 150 ohms, £5%, 1/8w. o
C46 19A702052P14 | Ceramic: 0.01 pF, £10%, 50 VDCW. . R62 19B800607P510 | Metal film: 51 ohms. +5%. 1/8w. u1o 19A703471P120 | Decode/Demux, 3 to 8 line; sim to 74HC138.
thru R1 19B800607P333 | Metal film: 33K ohms, £5%, 1/8w. . T U1l  |19A705927P1 |Silicon, bipolar; sim to Avantek MSA-0611.
C50 and R63  |19B800607P152 |Metal film: 1.5k ohms, +5%, 1/8w. ULz | 19A703483P302 | igital: Quad 2.Input NAND Gate: sim
. ) igital: Quad 2-Inpu ate; sim to
C51 |19A702061P61 |Ceramic: 100 pF, +5%, 50 VDCW, temp coef R2 . R64  |19B800607P272 |Metal film: 2.7K ohms, +5%, 1/8w. and 74HCO0,
0/30 PPM/°C. R3 19B800607PE83 | Metal film: 68K ohms, +5%, 1/8w. R65  |19B800607P103 |Metal film: 10K ohms, £5%6, 1/8w. u13
chsz 19A702052P14 | Ceramic: 0.01 uF, +10%, 50 VDCW. R4 19B800607P333 | Metal film: 33K ohms, +5%, 1/8w. R66 | 19B800607P272 | Metal film: 2.7K ohms, +5%, 1/8w. Ul4  |19A705537P2  |MMIC: sim to Avantek MSA-0886.
pA s 19A702931P230 | Metal film: 2K ohms R67  |19B800607P682 | Metal film: 6.8K ohms, £5%, 1/8w. U15  |19A702293P3 |Linear: Dual Op Amp;sim to LM358D.
C60  |19A702236P43 |Ceramic: 51 pF, 50 VDCW, temp coef 0/30 R6 R68  |19B800607P152 |Metal film: 1.5K ohms, +5%, 1/8w. U16  |RYT403006/C  |Quad NOR Gate.
PPM/°C. R7 19B800607P102 | Metal film: 1K ohms, +5%, 1/8w. R69 19B800607P272 | Metal film: 2.7K ohms, 5%, 1/8w. u17 19A702293P3 Linear: Dual Op Amp; sim to LM358D.
C61  |19A703902P3 | Metal, Pypro:.047 uF, +10%, 50 VDCW. thru R70  |19B800607P103 |Metal film: 10K ohms, +5%, 1/8w.
C62 |19A703684P3  |Metal, Polyester: 2.2 F, £10%, 50 VDCW, . w ew 0 CRYSTALS -« < - <o o - -
- R15  |19B800607P104 |Metal film: 100K ohms, 5%, 1/8w. R7L |19B800607P152 | Metal film: 1.5K ohms, £5%, 1/8w. _
C63  |19A702236P13 | Ceramic: 3.3 pF, 50 VDCW, temp coef 0/30 thru Y1 19B801351P14 |Crystal Oscillator: 12.8 MHz.
PPM/°C. R16 19B800607P333 | Metal film: 33K ohms, +5%, 1/8w. R73
C64  |19A702236P23 |Ceramic: 8.2 pF, 50 VDCW, temp coef 0/60 and R74  |19B800607P823 | Metal film: 83K ohms, £5%, 1/8w. Chandes in the catiomen o oCTION SHANGES ity ciret
PPM/°C. R7 19B 7P152 |M | film: 1.5K oh +50 1 . anges In e equipment to Improve performance or to simplity circuits are
c65 19A702236P38 | Ceramic: 33 pF. 50 VDCW., temp coef 0/30 R18 19B800607P103 | Metal film: 10K ohms, +5%, 1/8w. 5 9B800607P15 etal fm 5K ohms, £5%, 1/8w, identified by a "Revision Letter" which is stamped after the model number of the
thru PPM/°C. P - lemp thru R7§ 19B800607P180 | Metal film: 18 ohms, £5%, 1/8w. unit. The revision stamped on the unit includes all previous revisions. Refer to
C75 ' R20 ‘g% the Parts List for the descriptions of parts affected by these revisions.

REV. A - 19D902664G5 RECEIVER SYNTH BOARD

To correct synthesizer lock problem change R36 from 82 ohms
(19B800607P820) to 150 ohms.




LBI-39027 IC DATA
U2, U4, U7,Us8, Ull 4 i U15. U17 8 7 6 5 U10
19A705927P1 19A702293P2 HHHH 19A703471P120 - A v
Silicon Bipolar IC ! I Dual Operational Amplifier Decoder/Dem[l:]x (5] vg E 14U 16 cC
1 s A
[ —> 1 B E 2 15 ] ¥
______ B 12 (13)
o .- ¥z . (o E 3 14 ] Y1
OO0 HH c ] v3 cza[]4 13[]Y2
1T 2 3 4 va GZ8 E n 12 ] ¥a
[10)
output & [T] 5] v . [ = Gi1[dese MNQv4
3 > - £\ - ¥e v7[7 1o[]Ys
InputA[-] |2 7 | Output B G2A (7]
A (5) i GNU 8 3 Y6
G2B
PIN I. RF INPUT ot (41 [T 5T oo
2. GROUND U12 & U13 PIN ASSIGNMENT
3.RFOUTPUT AND BIAS v [T 5] inputB (4] 19A704383P302 alie  wfig
4. GROUND Logic Gate/Inverter 012 13 flsa
113 12 [1as
us a2(] 4 1 v
19A149944P201M T i R
odulus Prescaler [ Bk ool s sl
Yoo E 7| NC Yeco B4 A4 va B3 A3 Y3
SW E 5| MC 14 |13 ||2 1] 10 |9 |s
s T LSSl
[Top ¥Yiew)
D’—Dut ’—’D_“" —2};—'
FUMCTION TABLE I R O PR OO R
Sw MC DIYIDE RATIO | ’
H H ) Al Bl Yl Az B2 Y2 GND
H L [}
L H 128 U9
L L 129 19A702705P4 PIN CONFIGURATION LOGIC DIAGRAM
Sw: H= Yoo L= OPEN Quad Analog Switch
MC: H=2.0% TO Voe
L=GND TO 0.8v
IN 1 OO 141 VoD IN/OUT ;(] OUT/ IN
o Q
ouT 1 [T~ 3|1 CNTR 1 CONTROL
U6 ouT 2 = [ CHNTR 4
198800902P5 o ChaRGE PULSE
Synethesizer | —::o:jfpc;; IN 2 T+ /3 n 4
e ——©  wer sHrT AeosrEn h ;n CUTPAT Bias CNTRL 2 = ol ouT & {1/4 OF DEVICE SHOWN )
B e e LA ] [ on CNTRL 3 [CIfs o[ ourt 3
4 P 05C ok l IC 7 DWIDER: L FF UI:IUI:L.I _:BEOVDD,‘ ‘-"SS EE T g :D IN 3
a1 b N I 14 BIT PROGRAMMAELE COUMTER H |0 ¥5E’
B &
70 nis Pil Q‘l[;:l [ T o MOMDER | Fy § , FREGUENCY
. | ol 10 BIT COUNTER DlGE\'mL SEMSE[FS)
. o Conro 1 T | L petecif—Lo rinck CONTROL SWITCH
oo —|ENA?B!II LaToH | Ema 10?” LATCH |- . -
;:;ii—@ o 7eTsR HDcl; 0 BT SR |-] I—ﬂgﬂfT REGISTAR OFF
| — 54 voo 1 ON




IC DATA LBI-39027

u3
19A704971P8 — U16
5V Regulator 2
1 3
T e}
RYT 403 008/C.
PIN FUNCTION TERMINAL SYMBOL FUNCTION
1 INPUT 2 ucc SUPPLY VOLTAGE
Yo 20 ucc?2 SUPPLY VOLTAGE
2 GROUND mm—/ b-D 10 UEE SUPPLY VOLTAGE
= 3 e 5789 A1, B1, A2, B2 INPUTS
g 1] J s 1 1 1
3 | OUTPUT o 1w 13.14,1517 | A3,B3,A4, B4 | INPUTS
— 3,4,18,19 01, 02, 03, 04 OUTPUTS
. , 02, 03,
ZEE—JB E j 0 12 04C COMPLEMENTARY OUTPUT
v 1611,16 NC NO CONNECTIONS
Y1
19B801351P12
Crystal Oscillator
PIN CONNECTIONS
04 1O |. COMMON & CASE
2. QUTPUT
3.+ Vee
03 20 4. MODULATION
Ul RYT102217 ul4
8 7 6 5
HEHH 14 GROUND
PIN CONNECTION ]
[ |
1. Us |
2. Input RF INPUT ST RF QUTPUT
® 3. Bypass & BIAS
4. GND
H H H 5. GND
T 2 3 4 6. NC 2 GROUND
7. Output
5.60 max 8. NC




LBI-39027 ASSEMBLY DIAGRAM

5PL

——H _______ [SYNTI—TI;(SIZERJ @ L/ i @ @ (-

/
R
R

=
)

™

19D902781G5 ]

! RECEIVER
i v1 SYNTHESIZER -
i EXT REF IN MODULE //:’J
T 2 N (6 3 ate
f @ ™
H |
57 A [ ) | g == b T e |

\I '\\\ |

fl A I
'| smm oo Y I
H 4 |
! REF OUT | J
11
| f;'r s
H K
11 e
{ rd
o~ ! ! —d . -
| b

e

200 £ 10 ( -3

)
~

—————— e —

250 + 10

A TORQUE SCREWS, ITEMS 6, 7 AND 27, TO 10.0_+ 1.3 INCH POUNDS. COAT THREADS OF TUNING SCREW, ITEM 29, WITH ITEM 28
TORQUE SCREWA, ITEM 11, TO 20 + 1.3 INCH POUNDS. WAX LUBRICANT.
TORQUE SCREWS, ITEM 34'TO 6 + 1 INCH POUNDS.

TIGHTEN TUNING NUT, ITEM 30 SO THAT TORQUE ON TUNING SCREW,
ITEM 29 IS 100 IN. OZ. AT MIDDLE OF TUNING RANGE WITH POINTS
ON TUNING NUT BETWEEN RAISED SERATIONS ON COVER, ITEM Z8.

A TORQUE SCREW, ITEM 33 TO 3 INCH POUNDS AND LOCK USING ADHESIVE
PER EGE PROCESS P7C-EA147. THEN TRIM SCREW FLUSH TO 0.050 MAX
ABOVE SURFACE ON ITEM 25.

RECEIVER SYNTHESIZER MODULE
19D902781G5

(19D902781, Sh. 3, Rev. 4)




SCHEMATIC DIAGRAM LBI-39027

+5Y_SYN VO l «1\6‘ J_
LOCK DETECT &— ca1 o
R92 100pF 100pF
10K
+10V — = -
3 LD 100
LOOP FILTER
Ro1 R37
+10V < 3.3K +10V O—Hy
7 10
Rt us.z
P 14
33K V_SW
R36 R90 B O—_T___:I_CS o—34lga Vot
7 S 6.8K i P 1uF V_TUNES—KIQ v 2 [a066BT] | 4066BT
— ) . “l i TUNE_CTRIO—CL-T
_L cs -Lc15 i 38 5
470pF | uF 1|1qu
61 R74
R44 us LM358D +5_SYNG Ny R58 R2
— 82K AR oy OLOOP FILTER
by eour mem|2 b IM 33K l out
¥ 19 | R3
2 19 18K 4066BT | u9.4 61
REECF OSCIN - ypo|— 14 68K
2loscout el // l.l]d?uF
Alep  anout :: J LU Ry Ik
| 5| X2
L\|Fr2|:| st‘g pr o T| J_ C62
L L 2.2uF
¥55 SHDUTF
g 2 e e[ ENABLE_OUT G2 =C43
LOCK DETECT < I: LD DIN “—ODATA_DUT I33I]I]pF 220pF 3
FIN CLK 3 CLOCK_OUT Qg
MCH515IFN1 AV ENABLE_NOT i
1
A ce R15
T uF 100K
- R35 A J_ J_ oV TEST
36 - c77
1000pF
R40 Rd5 pl lJuF
2.2K
SYNTHESIZER IC'S 568K
PRESCALER BUFFER < |t | o2
out « 10K
470pF
~

RECEIVER SYNTHESIZER MODULE
19D902664G5

(19D904745, Sh. 1, Rev. 1)




LBI-39027 SCHEMATIC DIAGRAM
VCO BUFFER & DIVIDER
A0V +5Y_SYN

o o

X . | +10V 0V

:%?33 C78 T T

§ ?54 33pF

L BUFFER AMPLIFIER Ra7
3:‘35 10

o ‘ Icn CGBJ— L 55

O1uF 12pF T30F T o1uF 1 1T
l l P Icra 1(5? C74 (|]513F
33pF 01uF 33pF Hlu FL1
R85 R49 § MSAOG11 8
MSADB11 oo 1 MSADB11 350 270 745MHz o
1 8 68 69 7 L5 RA5
. . ces L—{vce NC|S 085 RIT C67 4 1 R76 R81 R34 4 1 I e e TIIN ouT P a1 L0 OUT
VCO OUT O — {——{INPUT  oUTPUTFE It A 1t Qub——t 18 27 bt N D111 ! 10nH JR. 3 7
GO~ 12pF BYPASS NC[=  33pF 18 33pF gy U2 33pF 33pF B3 33pF £222 T |32
3 1 5 ﬂ w3 [GEEE R50
GND GND R79 R51
R34 - 33pF  |3]4]s[e 180 180
< 100 "
" c12 U98584G 130
-
12pF —_—2 3 R8O 0V & v
27
R53 c70
AMNAS I < PRESCALER BUFFER OUT
10 33pF
S R7B
100
~

RECEIVER SYNTHESIZER MODULE
19D902664G5

(19D904745, Sh. 2, Rev. 0)
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SCHEMATIC DIAGRAM LBI-39027

— +5V_SYN

+10V
o6 k20 DIGITAL CONTROL CIRCUITS V_SW
J1.96 e—32C 64 328 M2 +0 TEST 14 AuF 10K [:15
195 «3C__ opevavousom|  J163 ;;: NI e ——O TEST13 e
J191 385 5 vousa Lo J1.62 N30 e— © TEST 12 +5Y_SYN
J1.93 . BC J61 298 J1.29 0 RF SPARE 2 CLOCK R12 } 3 + G CLOCK_ouT B OPEN_LOOP
1192 < 2C J1.60 i‘;z nwe——- Sy 9 3 a3 R4
27C ¥ R100 33K on
J1.91 &¥—————0 S0 ARM J1.59 .z < TESTN J_ _]_
%C 0 768 264 29 28 47K { oy 30K TUNE_CTRL
J1.90 e————0 CAS J1.58 26— ——0 V_TUNE 100pF] mupi - s
11,89 <2C J57 238 J1.25 a 3 RF SPARE 1 ENABLE TEST o | 2
11,88 ¢ 24C J1.56 ¢ ;*31: M2 ah <> RF SPARE 6 R18 | sz J_Cﬂ 33K
BT 25 o TX AUDIO HI 55 .23 e—=———OV_TEST 10K ‘o0oF T1000pF
22C 228 224 ENABLE TEST P
86225 5TX AUDIOLO N5 N22¢ o
J1.85 J1.53 N2 VST DATA_OUT
HBle— SRXMTR- 52 fg“: Nnpe—2t—0 2V | o s 3 < DATA_
83 ¢ J51 NA9e— o DATAG l 1K J_ 8 o2 o
NB2e— 5.5V M50e—BB 4 .5y 18— 0 45V 18 - c19 10 47K oV R101
J.81 J1.49¢ AT e— 1UUPF£ 1ﬂﬂpi 74HC00 1 39K
J1.80 6————— +13.8VF Mage—88 5 .138vF 6 TR0 13008
79— 12V 47— 19y MA5—DB 5.y - l
148 NIRT!
J1.78 €—————0 RF SPARE 3 a4 e— Me—s 10K 3 R102 +5V_SYN
NITe——OFLAG3 J1.45 .13 © ANT REL 39K
. 128 J.12 128 © RF SPARE 5 +5V_SYN
NIGE———CFLAG? 4144 o . 1A v - © ENABLE_OUT
NI5é———OFIAG 1 NBe— NMe— P ——CRFSPAREL  |eyapipn, B2 ! A veeU122 R27 N B
HIde—— S FLAGD anaze— 10— TH J_ ; 6 2 05 — O ENABLE_NOT
J.73¢ J NI e—r c21 c20 47K ; a 9
7] — Y J1.40—5EB M8 - 1Uﬂpi 1uupFl Z4HC00
T e— Al n3se—B  oyesTy J.7 10
68 M6 6A
Ne—— oA MN3BE——OTEST6 :
5A
J1.69 J1.3?<TO TEST 5 M5 e———0lANZ
18— ornmBLE 136 e— F——O TEST4 4 3A u1o
67— 5 DATA J1.35 62— TEST3 J1.3 o oLaNt . vee %,-o +5W_SYN
.66 6——— o cLOCK M3e—= o TESTZ N2 - A vopg
165 —1C J133 B OFORCED ENABLE J11 ————0INT 0SC 3 i\\; ‘;13;3 1 4 R13
v 5113 , 5 A J_ ¢ FLAG 2
R9 +5Y_SYN 2 32 3[)1“ 74HCO0 c30 c31
A
OT\{VKT ; 2 vop? 1000pF imuu;.F
c22 c3 cs3  vrpt
1I]I]pF;E 1u|JpF1; 8 |GnD
R10
Al o ARA—s 7AHC138
1w |
C24 c25
1ﬂﬂpFl 1I]|]pi v
.
N 11 T +10V_0SC
o :
1K | R38 L1
C26 -L 27 +13.8VF & + ,\% " . ;;v‘-H
VOLTAGE REGULATORS mnpi‘ mupi A J_ J_ n
+5V_SYN TuF c 56
us 10uF MuF
R33 78M05DT R21 3
1 3 R .
38VF © e J_ N ouT 100K RS
ao | o ol
B > 352 c113F C6 - art 2 2000
AuF | 470pF b
Re INF l 1'1“Fl ;[ l P 1uF 10uF
10
RE9 <
T
10
< Rs
> 2000 RECEIVER SYNTHESIZER MODULE
19D902664G5
~

(19D904745, Sh. 3, Rev. 1)
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LBI-39027

SCHEMATIC DIAGRAM

REFERENCE OSCILLATOR BUFFER

+5V_SYN +5V_SYN
REFERENCE OSCILLATOR
< Re9
327K
50
it
14
GHD COM COM| D1uF
g o
a 10K
1 L
R103
+5V_SYN O :I_ J_ AN 1 16
1hc Voo AR
Cio 79 g vcet  DouT
10uF O1uF 3acur  cour
3 —{BOUT  DIN
2 08 §R55 AN NC
INT 0SC © 2.7K 8 Inc DIN
f —;AIN CIN
R104 5{BIN CIN
A —{BIN  DOUT
10 VEE NC|—
MCIOHI0ZEN
R67
6.8K
+5V_SYN
<~ o
EXT REF IN R64
2.7K
3 |4
BT
dab
ECL SWITCH

jyg\jz 156 o1

R62
51

RECEIVER SYNTHESIZER MODULE
19D902664G5

(19D904745, Sh. 4, Rev. 1)

R65
< 10K

¢+

+10V
o
- R107
L)
cas | cia
1ﬂﬂﬂpFi l.mF
L2
MSADE11 > 41 B2uH
2 |5
o, ca7 C60 R52 1
I if Y {—=> REF OUT
01uF .I]1u[F | . J_ l
" 15 LA EPN Ri6 R47 g 398
R60 220pF 220pF < 190 150
100

VCO ouT

v . . . ¢++10V_0SC
ca6 c87 ca3 cat
lﬂpF l12pF lmuF lmF

7 1 R97 L4
» — e . < LOOP FILTER OUT
o 0 39nH l l
css Ca9

l 12pF l‘ 12pF

VOLTAGE CONTROLLED OSCILLATOR
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