(M) mororoLa inc. TX/RX FREQUENCY SYNTHESIS

Communications
Sector

1. INTRODUCTION Table 1. TX Synthesizer Reference Designations to
RX Synthesizer Reference Designations

1.1 GENERAL INFORMATION Cross—Reference

Transmit Synthesizer Receive Synthesizer

C343 C283
The TRN7006A uniboard contains the transmit and re- C346 C286
ceive frequex.lcy synthesizers. These synthesizers are of 348 CoR8
the same basic design but have some unique differences. 553 593
Since the transmit synthesizer is the more complicated of 55 93
the two, it will be used for operational explanation. The
major difference between the two synthesizers is that the C354 C294
transmit synthesizer contains the modulation circuitry. €360 C306
Sections which are required for modulation capabilities C361 C307
will be marked as TX ONLY. When a transmit synthesizer C362 C308
or VCO component is designated, the corresponding re- Q322 Q262
ceive synthesizer or VCO component can be found in 0324 0264
Tables 1 and 2. o355 0365

Q326 -
12 DESCRIPTION U322 U262

U323 U263
The MSF 5000/ MSF 10000 frequency synthesizers gener- U324 U264
ate the transmit carrier and receive injection signals. U325 U265

Each synthesizer employs a phase-locked loop (PLL) to
lock a voltage controlled oscillator (VCO) to a precision

reference frequency to produce the desired frequency. Table 2. TX VCO Reference Designations to RX
The major functional blocks which are located on the uni- VCO Reference Designations Cross—-Refer-
board are the programmable dividers, phase detector, and ence
adaptive loop filter. The transmit and receive VCOs are Tranemit VCO Receve VCO
separate assemblies which are located in the rf tray.

A26 AS1

C29 C53
2. THEORY OF OPERATION C32 C54

C33 -
2.1 PHASE-LOCKED LOOP OPERATION CR28 CRS3

CR29 CR54

J323 J263
Various output frequencies are generated by the synthe- P323 P263
sizer using a single negative feedback loop. The phase dif- P24 7264
ference between two signals at the phase detector input a30 053
is used to control the VCO output frequency. The input E =
waveforms compared are the same reference frequency. Q
The input waveforms compared are the reference fre- w104 w101
quency signal and the loop pulse signal. W106 w103
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The stable 14.4 MHz reference signal is generated by the
KXN1096A Crystal Oscillator Element. The reference
frequency divider, U322, divides the 14.4 MHz signal
down to a 6.25 kHz square wave. The loop pulse signal is
the negative feedback signal of the PLL which is created
by dividing the VCO output frequency by the program-
mable loop divide number, N.

Both the loop and reference signals are applied to the
phase detector, which generates a dc control voltage pro-
portional to the phase difference between the loop and
reference frequencies. The phase detector output is
passed through the adaptive loop filter, which damps the
loop transient response and attenuates noise and spurs,
to drive the VCO steering line. The steering line in-
creases or decreases the VCO output frequency as its
voltage level rises or falls. If, for instance, the VCO out-
put frequency increases, the loop signal frequency also in-
creases, causing a phase change at the phase detector.
The phase detector then drops its dc output in accordance
with the phase slippage, and the steering line moves the
VCO frequency back down.

22 DIVIDER

The 14.4 MHz signal produced by the reference synthesiz-
er is divided by the programmable reference divider in
U322. The internal bits R1 and R3 in U322 determine the
reference signal frequency (6.25 kHz).

The VCO output frequency is divided by the program-
mable loop divider to produce the loop pulse signal. The
dual modulus divider divides by 63 or 64 and is located
with the reference divider, in U322. Divide-by-64 is
started with the rising edge of the loop pulse and contin-
ues until the internal “A” counter reaches zero. The loop
pulse is then sent low and the divider divides by 63 until
the internal “B” counter goes to zero. The loop pulse then
goes high and another cycle begins.

2.3 SYNTHESIZER PROGRAMMING FROM
MICROPROCESSOR

For data loading into divider U322, the microprocessor
reads data from the code plug on the station control
board, and multiplexes the information into six 4-bit
words. Each word is loaded into U322 as four lines of data
(SDg through SD3) and a corresponding three lines of ad-
dress (SAg through SAj), so that the words are properly
de-multiplexed in U322,

The received data bits inform divider U322 of the appro-
priate numbers for the “A” and “B” counters for the de-
sired PLL output frequency.

2.4 PHASE DETECTOR

Phase detector U323 generates a dc output signal propor-
tional to the phase difference between the reference and

loop pulse signals sent from divider U322. The phase dif-
ference is measured by the phase detector. It turns ramp
current source Q322 on when the reference signal goes
high and switches Q322 off at the leading edge of the loop
pulse signal. The current generated during this interval
charges C348, forming a voltage ramp.

The ramp voltage is then held constant for a time interval
determined by C343, allowing hold capacitor C346 to
charge to the ramp voltage level. Ramp capacitor C348 is
discharged at the end of the hold interval in preparation
for another ramp sequence that begins with the next ref-
erence signal leading edge.

The hold capacitor is discharged through a push-pull out-
put transistor pair via a high-to-low impedance output
buffer. This creates the phase detector output signal.

When the reference-to-loop-pulse phase slippage is too
great for the ramp capability, the ramp remains at a high
or low limit. The VCO cannot be steered to the intended
frequency and an unlocked state occurs. The phase detec-
tor then issues an “adapt” signal (on the ADAPT and
ADAPT lines). The ADAPT line control voltage switches
the analog gates in the adaptive filter to the “normal ”
mode or “adapt” mode, as well as forcing lock indicator
Q234 into a no-lock, open-collector condition The
“adapt” mode is automatically attained whenever the
phase detector encounters a “change frequency” positive
pulse from U322. The duration of a single adapt duration
is 12 msec, which is hard-wire controllable at the phase
detector. Adapt cycles continue until reference and loop
pulse signals are again locked in frequency.

2.5 ADAPTIVE LOOP FILTER

The adaptive loop filter is used for effective loop lock.
When the PLL is unlocked, or when a “change frequen-
cy” pulse is sent to the synthesizer from control, the
ADAPT and ADAPT lines are sent high and low, respec-
tively, by the phase detector. Analog gates U324 A, B, and
C are switched closed, shorting the phase detector output
to the steering line, keeping C352 uncharged, and charg-
ing C353 quickly to the new steering voltage. Gate U324D
is switched open, detaching the loop filter output from
the steering line. In this mode, the loop filter is essentially
out of the PLL, and fast lock (due to reduced damping)
is possible.

When the loop reaches its new frequency, (at the end of
the last adapt cycle, ADAPT goes low and ADAPT goes
high. Analog gates U324A, B, and C are then switched
open., returning the loop filter to its normal connection
to the output of U323 and breaking the direct connection
between this output and the steering line. Gate U324D
re-connects the loop filter output to the steering line.
During this switching, C354 remains charged to the new
phase detector output voltage, keeping the VCO tuned
to the new frequency.

The transmit loop filter, when in normal operation, has
a natural frequency of 15 Hz Tx or 75 Hz Rx and a third
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order Integral-Times-Absolute-Value—-of-Error re-
sponse, a method for minimizing transients. The filter
damps steering line excursion due to voltage increments
of the phase detector output and attenuates reference
signal spurs and noise.

2.6 SUPER FILTER

Because the VCO requires a very pure dc supply voltage,
an ultra-low-pass filter U325 is used to provide the VCO
with a very low noise supply output voltage. Any ripple or
noise present on the + 9.6 V supply line is removed by the
filter, preventing unwanted modulation of the VCO. A
1 V drop occurs across the filter. The U325 output voltage
is +8.6 V.

The super filter consists of a low-pass filter, an error am-
plifier, and external series-pass transistor Q325. The
+9.6 V supply is connected to U325-1 as well as to the
emitter of Q325. Internally, the input from U325-1 passes
through a low-pass filter to the non-inverting input of the
error amplifier. Capacitor C360, connected to U325-2,
forms part of the low-pass filter. The output line (also
connected to the collector of Q325) is fed back to the in-
verting input of the error amplifier through U325-4. The
error amplifier output is connected to the base of Q325-4.
The error amplifier output is connected to the base of
Q325 via U325-3 and is used to control the conduction of
this transistor. These connections enable the super filter
to compare the output line voltage with the filtered input
line voltage and to increase or decrease the conduction
of Q325 to remove any ripple or noise present on the
VCO supply line. The super filter output itself is filtered
by C361 and C362 before being routed from the synthesiz-
er to the VCO.

2.7 ISOLATION BUFFER (TX ONLY)

The isolation buffer stage applies the transmit VCO rf
signal to the first stage of the intermediate power amplifi-
er (IPA). The buffer stage consists of input and output
matching circuits and an active device Q326, biased for
class A operation. The buffer ensures isolation between
the VCO output and the IPA, and prevents pulling of the
VCO output frequency during transmitter key-up.

2.8 DPL MODULATION COMPENSATION
(TX ONLY)

The DPL modulation compensation circuit of the trans-
mit sysnthesizer enables low-frequency modulation
(DPL) to be transmitted without being “tracked out” by
the loop. When the VCO is modulated by DPL, the mod-
ulation appears as an error signal at the phase detector,
after it is divided down and compared to the reference sig-
nal. Unless compensated, this error signal passes through
the loop filter and modulates the steering line, distorting
the intended DPL modulation.

TX / RX FREQUENCY SYNTHESIS

The dpl modulation compensation circuit sends a cancel-
lation signal to the phase detector output buffer summing
point U323-11. This cancellation signal is the original
low-frequency DPL signal after being integrated,
delayed, and inverted. Thus, DPL modulation of the
VCO results without loop tracking interference.

2.9 VOLTAGE CONTROLLED OSCILLATOR (VCO)

Each MSF 5000/MSF 10000 radio contains a transmit and
receive VCO. The transmit VCO operates from
146-174 MHz (132-158 MHz with C367 option) and pro-
duces the frequency modulated (FM) exciter frequencies.
The receiver VCO operates from 135.3-163.3 MHz
(121.3-147.3 MHz with C367 option) and produces the re-
ceiver injection frequencies.

2.9.1 Oscillator Circuit

The VCO uses a grounded-gate Colpitts oscillator with
a FET (Q30) as the amplifying element. A PIN diode band
shift switch and varactor diode tuning network allows the
VCO to electrically tune the entire operating frequency
range in two sub-bands. A feedback network composed
of a transmission line and capacitors provide the correct
phase and amplitude response to sustain oscillations. A
bipolar buffer transistor (Q31) is lightly coupled to the os-
cillator circuit to provide a feedback signal to the PLL and
the load pull buffer amp on the uniboard via a coaxial
cable W106.

2.92 Steering Line Circuit

The steering line circuit determines the VCO operating
frequency within a given sub-band. The steering line is
driven by the phase detector (U323) and is coupled to the
VCO via the adaptive loop filter. The phase detector gen-
erates a dc voltage which steers the VCO to the desired
operating frequency. The steering line is coupled from
the uniboard via P324A-6 of VCO interconnect cable
W104 to the VCO feed-through plate A26. This plate
contains rf filters that de-couple the VCO circuits from
the uniboard circuits. The steering line voltage deter-
mines the capacitance of the tuning varactor (CR28,29)
which electronically control the oscillator frequency. An
increase in steering line voltage decreases varactor capac-
itance which results in an increase in the oscillator fre-
quency. Conversely, decreasing the steering line voltage
decreases the oscillator frequency.

2.9.3 Bandshift Switch Circuit

The bandshift switch circuit utilizes a PIN diode to elec-
tronically vary the effective length of the main transmis-
sion line. This is accomplished by switching C29 and C32
in parallel with the transmission line. This provides two
frequency sub-bands. A control voltage generated by the
divider IC (U322-20) is applied to a high impedance tran-
sistor driver network to bias the PIN diode on or off de-
pending on the desired sub-band. When the PIN is for-
ward biased, the oscillator operates in the lower sub-band
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and when the PIN is reverse-biased the oscillator oper-
ates in the upper sub-band.

2.9.4 Modulation Line (TX Only)

The VCO is directly frequency modulatéd by the transmit
audio signal at TP4 on the station control board. The
modulation signal is applied to CR27 via P324A-4 of the
VCO interconnect cable W104. C33 couples the modula-
tion circuit to the steering line circuit which maintains the
modulation constant as the steering line voltage is
changed for different operating frequencies.

3. SYNTHESIZER TROUBLESHOOTING
PROCEDURE

3.1 GENERAL

Refer to the Frequency Synthesizer Troubleshooting
Chart at the end of this section for a comprehensive pro-
cedure for troubleshooting the transit or receive frequen-
cy synthesizers.

The major problems that may occur in the transmit fre-
quency synthesizer are:

o synthesizer does not lock

e synthesizer locks on wrong frequency

e excessive reference frequency feed-through (spurs)

® noisy frequency lock

e slow switching response
A summary of the problems and possible causesin the fre-
quency synthesizer is provided in Table 2. Also refer to the
other tables that provide pin connections and voltages for
the phase detector, divider, pre-scaler, and super filter.
Tabular reference designations are shown for compo-
nents in the Tx Synthesizer. Corresponding reference

designations for the Rx Synthesizer can be found in
Table 1.

32 OPEN LOOP TEST

For this test, the following test equipment is required: fre-
quency counter, signal generator, digital voltmeter, pow-
er meter and dual trace oscilloscope. The maintenance
and troubleshooting section of this manual has a list of
recommended test equipment. These tests are designed
to be performed in sequence.
The open loop test consists of the following procedures:

® Loop and reference waveform tests

® Phase detector test

e Adaptive filter test

o VCO frequency test

3.2.1 Loop and Reference Waveform Tests

Remove P323 from the VCO. Connect a signal generator
to P323 and set the amplitude of the signal generator to
+ 10 dBm. Connect one channel of a dual trace scope to
REF OUT(U322-5) and the other channel to LOOP
PULSE (U322-9). Adjust the oscilloscope such that it
triggers on the REF OUT waveform. The oscilloscope
trace should be in the chop mode.

Observe the REF OUT waveform and verify that the pe-
riod is 160 psec. The waveform should not exhibit any jit-
ter.

Observe the LOOP PULSE waveform as the frequency
of the generator is varied from 110-180 MHz. The wave-
form should move smoothly across the screen without any
jitter. The period of the LOOP PULSE should be greater
than the REF OUT waveform at 110 MHz and less than
the REF OUT waveform at 180 MHz.

If the divider does not pass the above tests, check the di-
vider programming as outlined in the Control Section of
this manual. If the divider programming is correct, then
check the divider (U322) and the associated circuitry.

3.2.2 Phase Detector Test

Remove P323 from the VCO. Connect a signal generator
to P323 and set the amplitude of the signal generator to
+ 10 dBm. Set the frequency of the generator 30 Mhz be-
low the frequency of the channel selected by station con-
trol. Check that the steering line voltage (U323-15)
> 8.0 Vdc. Set the generator frequency to 30 MHz above
the programmed frequency. Check that the steering line
voltage (U323-15) < 1.5V dc. If the phase detector does
not change state, check the phase detector and associated
circuitry.

32.3 Adaptive Loop Filter Test

Remove P324A from the VCO. Repeat the phase detec-
tor test for Vsl > 8.0V dc. The voltage at P324A-6 should
be the same as U323-15. If the voltages do not match,
check the adaptive loop filter, loop filter control lines
(U323-7, 10) and W106.

32.4 VCO Frequency Test

Remove P323 from the VCO. Connect a signal generator
to P323 and set the amplitude of the signal generator to
+ 10 dBm. Set the frequency of the generator 30 MHz
below the frequency of the channel selected by station
control. Check that the steering line voltage (P324A-6)
> 8.0 V dc. Measure the frequency and power out of the
VCO at J323 (verify that P324A is connected to VCO).
Refer to Figure 2. For the steering line voltage measured
at P324A-6, the measured VCO frequency should be
within + 2MHz of the value on the graph for the selected
bandshift. Change the generator frequency to 30 MHz
above the programmed frequency. Check that the steer-
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TX / RX FREQUENCY SYNTHESIS

ing line voltage (P324A-6) < 1.5 V dc. Verify the VCO WARNING

frequency per Figure 2 for the selected bandshift. For
each steering line voltage the output power at J323 should
be > + 7 dBm. If the VCO frequency is not within the
limits specified per Figure 1 or the output power is
< + 7 dBm, it is defective and must be replaced

170

160
150
f(MHz2)

140

130

120

180

170
160

f(MHz)

150

140

130

7/1/90

The signal at P101 is dc coupled. 13.8 V dc
is present at P101. When checking the re-
ceive synthesizer output take the neces-
sary precautions to prevent damage to test
equipment due to the dc voltage.

TRD1842A RECEIVE VCO (135.3-163.3 MHZ)

]/‘ LEGEND:
1/CJ/[ 4 P264-3 HI
]/[3/ L} p26a-310

2 3 4 5 6 7 8 9
Vsl (VDC)

Figure 1. Receive VCO Frequency Chart

TTD1732A TRANSMIT VCO (146-174 MHZ2)

]/ LEGEND:
/[]/E A P324-3 HI
I g
]/L {F p324-310

2 3 4 5 6 7 8 9
Vsl (VDC)

Figure 2. Transmit VCO Frequency Chart
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TRD1841A RECEIVE VCO (121.3-147.3 MHZ)
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Figure 3. Receive VCO Frequency Chart
TTD1731A TRANSMIT VCO (132-158 MHZ)
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Figure 4. Transmit VCO Frequency Chart
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TX / RX FREQUENCY SYNTHESIS

Table 3. Problems and Possible Causes for MSF 5000 Synthesizers

Problem

Possible Source of Trouble

Synthesizer does not lock

Refer to Synthesizer Troubleshooting Chart

Synthesizer does not lock all channels

Refer to Synthesizer Troubleshooting Chart

Synthesizer locks on wrong frequency

Refer to Synthesizer Troubleshooting Chart

Excessive reference frequency feedthru (spurs)

Defective hold capacitors (open or leaky), C346

Defective ramp capacitor C348

Defective phase detector U323

Adaptive filter in ADAPT mode or shorted input to output; guard band shorted to
VCO steering line or other adaptive filter mode

Noisy frequency lock

Leaky VCO varactor diodes

Marginal input level to loop divider U322-25 or reference divider U322

Loose connection, cold solder joints, or faulty component

Noisy Q322

Defective phase detector U323

Defective reference divider U322 (jittery)

Noisy +5 V or +9.6 V supplies, noisy super filter output

Defective adaptive filter (open capacitors)

Slow frequency switching response

Malfuntioning adaptive filter, check U324

Phase detector U323 gain too low (overdamped response) or too high (underdamped
response); check R336, R337, R338, RT321, Q322

Check ramp slope at U323-24

Leaky adaptive filter capacitors or transmission gates; check C353, C352, C354, U324

Leaky VCO varactor diodes

Table 4. Phase Detector U323 Pin Connections and Voltages

Pin No. Function To / From Nominal Voltage
1 high current ground - 0Vdc
2 REFERENCE IN from U322-5 0 to 4.3 V square wave (160 psec period); U323-17,
5 V dc transmit
3 adapt select - 0Vde
4 SYNTHESIZER SYNC 1o microcomputer g(zs;;,ze: positive pulse, 0-5 V at loop pulse rate; equal to pin 2 if pin
5 FREQUENCY CHANGE | from U322-18 0.5V, 11.1 psec when frequency changes
6 N.C. - -
7 ADAPT to lock transistor via R339 9.6 to 0.6 V single pulse; 12 msec
8 N.C. - -
9 N.C. - -
10 ADAFPT to adaptive filter 0 to 9 V single pulse; 12 msec
11 mod input from R369 (U323 only) 3.0 10 6.0 V dc (use high impedance)
12 N.C. - -
13 HOLD 2 to C346 1.4 to 8 V dc (use high impedance voltmeter)
14 A+ - 9.6 Vdc
15 PHASE DET OUTPUT to adaptive filter 1.2 t0 9.5 V dc (depending on loop output frequency)
16 low current ground - 0Vdc
17 EXT PNP BASE to Q232 base 89Vdc
18 Vee from regulator 9.6 Vdc
19 RAMP BASE to Q322 base (ramp generator) | 9.1 Vdc
20 FILTERED 9.1 V to R336, RT321, R337,C344 9.1V dc
21 ramp resistor to R338, Q322 emitter 8 t0 8.7 V dc rectangular wave at reference rate
22 SAMPLE TIMING CAP |to C343 0 to 2 V sawtooth wave at loop pulse rate
23 LOOP IN PULSE from U322-9 via C340 1.4 V pulse riding oon 1.6 V dc (160 usec, typical period)
24 RAMP CAP from C348 and ramp Q322 col- | flat top ramp waveform at reference rate, top voltage 1.4 to 7V

lector

(depending on loop output frequency)

7/1/90
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Table 5. Divider U322 Pin Connections and Voltages

Pin No. Function To / From Nominal Voltage
1* GND - 0Vdc
2 REF IN from J381 (reference oscillator) | 1.5 V dc + 0.6 V pp ac (14.4 MHz)
3 N.C. - -
4 N.C. - -
5* REFERENCE OUT to U323-2 (phase detector) 0 to 4.3 V square wave (5.0 kHz to 6.25 kHz)
6 N.C. - -
7 N.C. - -
8 N.C. - -
9* LOOP OUT to phase detector 2.9 V 10 4.3 V parrow pulse (1.4 V g, 160 jisec nominal period)
10* |V from regulator 5Vdc
11 DO from microcomputer 0 to 5 V pulse train
12 D1 from microcomputer 0 1o 5 V pulse train
13 D2 from microcomputer 0 to 5 V pulse train
14 D3 from microcomputer 0 to 5 V pulse train
15 N.C. - -
16 N.C. - -
17 VCO3 to Q327 gate (Tx only) 0to5Vde
18 FREQ CHANGE 1o phase detector U323-5 oto5Vdc
19 VCO1 N.C. -
20 VvCO2 to J324C-2 0.1 0r 8.6 Vdc
21 N.C. - -
22 Vs R331, C337, R271, C277 1.5Vdc
23 AQ from microcomputer 0 to 5 V pulse train
24 Al from microcomputer 0 10 5 V pulse train
25 FiN from divider buffer +0.7 V pp ac (approx. 150 MHz)
26 A2 from microcomputer 0 to 5 V pulse train
27* | STROBE from microcomputer 0 to 5 V pulse train

* should be checked first

Table 6. Super U325 Filter Pin Connections and Voltages

Pin No. Function To / From Nominal Voltage

1 Vee from 9.6 V regulator 9.6 Vdc
2 FILTER CAP C360 7.1Vdc
3 EXT DRIVER CONTROL Q325 89Vdc
4 8.6 VOUT to VCO 89Vdc
5 Ground (internal NPN emitter) | from regulator 0Vde

6 N.C. - -

7 N.C. - -

8 N.C. - -

68P81082E84 7/1/90
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PCB =PRINTED-CIRCUIT BOARD
=SQURCE OR FAULT 67 =GREATER THAN
LT =LESS THAN
18 =TROUBLESHOOTING
PLL =PHASE-LOCK LODOP

XEPS-47674-0

WRONG

TX/ RX FREQUENCY SYNTHESIS

TROUBLESHOOTING
CHART

RECEIVE FREQUENCY VCO CIRCUIT BOARD
DETAIL, SCHEMATIC DIAGRAM, AND PARTS
LIST ON NEXT PAGE
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A RECEIVE VCO (135.3-163.3 MHz)

PLUG KEY

BAND SHIFT

8.8V

STEERING LINE

N.C.

P3248

52
RS2 u5608 56 . L5t
A . ANA =N
100 51 |_v 51 1. 8uH x_r
51 €51 54
AN, 1000pF 25pF
1k RS4
ik W CR52
CRS1 R
RS5 RST L52 TUNE_STUB
b‘)()( ' b‘>"< VY
100 H 100 1. 8uH [ L
R33 Q51 €52 uﬁnuw
N5603 1000pF 36pF
10k iss
1. 8uH
cs6
TRt 1 ) !
20pF 53
IG 3930
H_l.l L css
i = Huo:
¥ crs4 ¥ (rs3
LS4
R3S L53 2754
ANA/ —rnm
39 1.8uH
x CRS3 X CRS4 —

TEPS-4T75319-8



€54

25pF
‘RS2

8.6V
e . { _
e mwwo F ce2 S RES L57
J P >
_ H H - > 8ONH
'53 €57 = =
AY |
36p F Lss )t
18pF
ces J263
1.8uH Y -~ |
cs6
_ s¢ _ €63 s+ 18pF
J —I! ‘ 53 D— ) ¥3932
20¢F N 1.8pF
¥3930
1 c59 c61 <SRE2 <RTSY
T 22pF L000pF 200 Sar0 Sree -
1 _css 2620 C64
39pF CR57 9 130 1000pF
-
Pt ¢
SRet A cse L56
220k ‘T 1000pF 1.2uH
¥ cp3s ¥ cpss
LS4
R39 153 2754 L 4 1
—M Y - - - NOTE:
39 1.8uH FIELD REPAIR OF THE TRD6332A
= IS NOT RECOMMENDED.IT SHOULD
£ crsa = 54 426 RX ¥CO BE REPLACED IN ITS ENTIRETY.
3 UNIBOARD FEEOTHRU PLATE RX ¥CO PARTS ARE SHOWN FOR REFERENCE
ﬁ. J264C | P264C w01 P264Aa|uz64a J2648|P2648 PURPOSE ONLY.
= = ) e ~
4 vie PLUE KEY ' "
s ALK 2 S 2
RED T
1 5 ]
2 8Ly 3 T 3
. 6RN . T 4
. oRé 7 _ 7
TEPE-47519-8 7 WT 6 | 6
W, \_/ _ \—/ J



TRN7006A RECEIVE FREQUENCY

SYNTHESIZER

(p/o UNIBOARD)
SCHEMATIC DIAGRAM

wios
c202  13.8V
P283 t

Y
1000PF L2717

1. 2UH
c261 c299

R262 R263
. AAA

1000PF 1000PF
:I: €311
4 1000PF

]|

caes

2.2PF

\

P/0
PRE2A

VAIN +13.8V (A+) [1]
a0 1o
At fus
sa2 12
800 |5
s01 |9

‘V‘V‘V ¢ vy ’

2,7k J_ 470 l
264

L263 :I:NOOPF I

1208 = =

c2¢7 R258

2 R260
S12K

0261 1000PF 24

1183
c2e7

:I: 189F

SYNTHESIZER ADDREBS BUS

sD2 i8
803 (6
*x sTRoBE |13
+5v |14

WWVVVYV

SYNTHESIZER DATA BUS

NOT USED | 2 -N.C4
WA

LC313
>~ 1000PF

RECEIVE REF

FROM TRAMSWIT P
SYNTHESIZER

+93. 6V FROM
POWER +9,6
CONTROL c

285
Ii 000PF

TRANSMIT FREQUENCY VCO CIRCUIT BOARD
DETAIL, SCHEMATIC DIAGRAM, AND PARTS
LIST ON NEXT PAGE
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/" acm veo
STEERINS

J io
20
P %0
2 40
2 3o
3 6o
8 70

N.Co

GROUND

BANDSHIFT

NOT USED

+8, 87

¥CO BTEERING LINE RECE
KEY

P264A
(1VCO END OF CABLE)



14

——IK‘

+9.6
70
c296 >
- Iooopr 8.6V >
= & R286 2 REBO
$ 8.2k UK
R256 R289
DIVIDER
24 °
c2r2 20 0266
c297 c298 ’——-—-—{‘ »- REF IN veoR NPA
18PF 18PF | 0022UF b3 '}%1 +9.8
%""L‘F c277 lisv S 22 Looe | c200
= = ) —L_FTWW‘F SRtz 1.9v) V88 PULSE > > {—— =
= :: 47 100PF L2687
> 251FIN U262 SR270 15UH
o 15| — <T4.7K
6] 2 mrousup | 28 28!
e SELECT RT264 ~ 1K
23 Ri
SAD L
24] 844 =
26 17
SA2 b= N.C.
SYNTHESIZER ADDRESS BUS 11 oo veo R276 R277 R278
= 12 5 ghers 150 390 220
sp4 10
REF ouT 1
13 c204
sb2 s
14] 8D3 FREQ | 18 }._._-‘
SYNTHES1ZER DATA BUS CHANGE L 470F
27 srroeE VEoT — Mot .
b J RAMP_RESE:
N vee
B e R273 | czas ¢l care 201 ..
1~ I 13 5; 5. 6K c2r8 L 1000PF 4TUF By
as + O1UF il
L266 R274
AA 1 L
15UH 47K “
* L N 24 woo_conp
€275~ <cers 2
47UFI I 1000PF —»— LooP_PuULS
1 A > 2 { ner_mv
= = 3
") FREQ_CHAN
B 31 ADAPT_SEL
CONNECTOR DETAILS
RoYR wreTH —— . P/O MOV RETRAY
oo UNIBOARD FEEDTHRU PLATE INTERCONNECT BOARD
32 [o & f RECEIVE Lock pszza |o3731 ~755 paees
801 8 S 03
sag |o 3] soa 1 1
t0 3 .
ant |o 8| mecerve voor 2
sA2 8 2| raw ax aup1o 3 LL
RECEIVE STROBE Ps% N, L\
s5v o b] as cuan +13.80) ~—
Y]
2 12
P262A
(PIN YTEW 13 13
14



O

"4

RECEIVER A Lers
LOCK SWITCH o264 f 9.6V 150H J-““
0.1-3¢ 0. 1UF .
Ef.:f :7[ "onr mase ——@3 ::::‘
120K V265
£ s here VOLTAGE REGULATOR SUPER FILTER
) {SUPER FILTER) 306
1X__Z |FILTER CAP *8«6Y OUT | 4
l 6ND
2 RAMP GENERATOR = o T !
0262 oo 9.6 = t‘i.s%r *1;::3&
] R278 V9548 €288 Fiiy e200 l 250 15U I I
220 | [ co0dorr __l -MUFI I&ooow = =
o =
% - =
1 >
s " u r’ 0263 PHASE DETECTOR CURRENT SOURCE E
RAUP_RESESTOR  PNP_BASE_RGEN RAMP_CAP  ADAPT I )
=) o SYNTH_GYNC | 14 <‘U!64( L
2 v ) 17 8.9 $ Re80 'E N U2640
283 PNP_BASE_AD_FILT ! B 310 ADAPTIVE FILTER 12
; e | e — o — om0 upld g=="
4] woo_cour PRASE DETECTOR DETECTOR_OUT [~ > 120K { e — . 3K T 3 - L
% :::r;:mse_u ey 1) 5 13 z g?:: 3,(209.2:1 | = a_.cgz;w
. )
3 1 emeo_cuance 13— 1,48V Ay L — — o —
—3.1 ADAPT_SELECT HoLO_CAP .j l = . — __I__ L
i4
GUARD _BAND 'Cozoa‘ﬁ_,ur 293
TINING CAP Los§lDenn :]: J T 0. 68UF
Jj! b = $ 200k = TEPS-47520~A
283 5 54210
, 0068UF o WTES
I c2et
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wio2
P W

P104

—>
~ I RF AND A+ TO INJ ANP

P/0 P262A ROTES:
"> 7| RR LOCK i+ UNLESS OTHERWISE SPECIFIED, ALL RESISTOR VALUES ARE IN OHMS,
B 4| RX Loop ALL CAPACITOR VALUES ARE IN PICOFARADS, AND ALL INDUCTOR
VALUES ARE IN MICROHENRIES,
2. COPPER GUARD BANDS CONNECTED TO PHASE DETECTOR U263 OUTPUT CIRCUIT
(DENOTED BY DABHED LINES) SURROUND PINS {3 AND 24, AS WELL AS
PORTIONS OF ADAPTIVE FILTER U264, AND THE STEERING LINE.
1265 REF. DESIC, [ +5v (PIN) +9.6Y (PIN) | GND (PIN) IC TYPE DESCRIPTION
seei
U262 10 - 1 DIVIDER
U263 - 18 1,16 PHASE DETECTOR
U264 - 14 7 ANALOS GATE
- 8.6¢
U265 - g 5 SUPER FILTER
307 ...I 308
+ TUF IlSUUF
P 4SS RY ¥CO
UNIBOARD FEEDTHRU PLATE TR
— Jaeac | P264C "ot paeaafizean J264B]|P2s4n
- Y v1o [
4 PLUG KEY i 1
s |-BLE 2 |— 2
. RED s s
> s RN . Lo |,
(AN 2 m N s
— . ore 7 7
T — — | . , Wi R RED | o
{
r = — Lt / \/ -
- c294

P8-47520-A




