SECTION 11.
RF SYNTHESIZER MODULE (A9)

11.1 GENERAL

The RF Synthesizer module consists of 6 sub-mod-

Reference and Control Board (A9A1)
310 to 440-MHz Loop Board (A9A2)
Synthesizer Output Board (A9A3)
60.5-MHz Loop Board (A9A4)

GHz Loop Board (A9A5)

640-MHz Loop Board (A9A6)

plus the Synthesizer Motherboard (A9A7). The 6 sub-
modules, which are arranged three per side on the
Synthesizer Motherboard, are individually covered to
provide EMI shielding.

A block diagram of the RF Synthesizer board is
shown at the end of this section in Figure 11-1, and the
locations of the 6 sub-modules are shown with the
assembly and parts list in Figure 11-2.

The RF Synthesizer module provides RF frequen-
cies from 10 kHz to 1 GHz in 100-Hz steps at the out-
put port. The Synthesizer module is the primary signal
source for the system’s generator output and the local-
oscillator source for the system’s receive function; it
also provides the 10-MHz TTL reference signal
required by the system. The reference signal for the RF
Synthesizer is provided by the system’s 10-MHz mas-
ter oscillator.

Programming control of the Synthesizer module is
via four serial data busses with common clock and latch
lines. The system processor provides the program-
ming signals.

11.2 THEORY OF OPERATION

The 310 to 440-MHz Loop board (A9A2) provides
synthesized frequencies between 310 and 440 MHz in
125-kHz steps, as programmed by the system proces-
sor. That signal is mixed with the divide-by-two signal
from the 500 to 1000-MHz voltage-controlled oscilla-
tor (VCO) on the GHz Loop board (A9A5). The result-
ing difference frequency is compared to the 60.5-MHz
(£125 kHz) output from the 60.5-MHz Loop board
(A9A4).

The output of the 60.5-MHz Loop board is pro-
grammable from 60.375 MHz to 60.625 MHz in 50-Hz
steps. The error signal resulting from the frequency
comparison drives the 500 to 1000-MHz VCO so that
the divide-by-two output is equal to the 310 to 440-
MHz frequency, plus or minus the 60.5 +0.25-MHz
frequency. The plus or minus condition is selected by
the processor during the programming process and
involves changing the sense of the 500 to 1000-MHz
loop.

The net result of the process is 1) an output from the
500 to 1000-MHz VCO that covers the range from 500
to 1000-MHz in 100-Hz steps, and 2) an output from
the divide-by-two which covers the range from 250 to
500 MHz in 50-Hz steps. The 50-Hz increment is not
allowed by the system processor, however, so the oper-
ator will only have 100-Hz increments in this range.

For output frequencies below 250 MHz, the output
of the 500 to 1000-MHz VCO is mixed with a fixed
640-MHz signal from the 640-MHz Loop board
(A9A6). The 500 to 1000-MHz output is programmed
so that the difference between it and 640 MHz is equal
to the desired output frequency. A select switch on the
Synthesizer Output board (A9A3) chooses the appro-
priate signal path to the output port, depending on the
desired output frequency.

The Reference and Control board (A9A1) provides
the reference frequencies required by the other Syn-
thesizer boards and the rest of the system, and pro-
vides data-buffering and level-shifting for the
programming information from the processor.

The Synthesizer Motherboard (A9A7) intercon-
nects signals and power-supply voltages between the
Synthesizer’s 6 sub-modules and the System Mother-
board (A19).

11.2.1 REFERENCE AND CONTROL BOARD
(A9A1)
11.2.1.1  General

The Reference and Control board provides the four
necessary interface functions between the RF Synthe-
sizer and the System Analyzer: 1) sinewave-to-TTL-
level translation of the system’s 10-MHz reference,
2) derivation of reference signals needed by other RF
Synthesizer sub-modules, 3) filtering of the +33V
input, and 4) serial-to-parallel conversion of Synthe-
sizer control data.

Block diagrams of the Reference and Control board
are shown at the end of the section in Figures 11-3a and
b, a schematic in Figure 11-4, and the printed wiring
board assembly and parts list in Figure 11-5.

11.2.1.2 Theory of Operation

The system’s 10-MHz standard is converted from a
sinewave to two TTL-compatible signals by Q1, Q2,
Q3, and U2. One of the TTL 10-MHz signals is sent
out to the Receiver board (A8) and the Processor
Interface board (A11). The other is divided-down to
provide 1-MHz references for the 310 to 440-MHz



Loop board (A9A2) and the 60.5-MHz Loop board
(A9A4). The 1-MHz signal is further divided to 50 kHz,
and then is mixed with 1 MHz to provide the 1.05-MHz
reference for the 24-MHz loop on A9A4.

The +33V filter, shown in Figure 11-3a, provides
isolation between the system’s +33V line and the sub-
modules in the RF Synthesizer where +33V is used.

Figure 11-3b shows the level translator (U9) and the
shift register (U10). The level translator converts three
serial-data inputs, plus the clock input and the latch
input (all of which come from A9, the Processor Inter-
face board), as well as one of the Synthesizer’s control
bits (5V, 300 to 350 clamp) from a logic of 0 to +5V to
a logic of 0 to +8V. These 0 to +8V logic levels are
required by the 310 to 440-MHz Loop board (A9A2),
the 60.5-MHz Loop board (A9A4), and the GHz Loop
board (A9A5).

Serial-to-parallel conversion of eight bits of Synthe-
sizer control data is done by shift register U10. The
serial input comes from the Processor Interface board
(A11). The eight output bits are used by the RF Syn-
thesizer to produce the desired output frequency.

11.2.2 310 TO 440-MHz LOOP BOARD (A9A2)

11.2.2.1 General

The 310 to 440-MHz Loop board provides RF fre-
quencies between 310 and 440 MHz in 125-kHz steps.
This output is used as the translation frequency in the
GHz Loop board (A9A5).

Also, the 310 to 440-MHz Loop board contains cir-
cuitry which selects Synthesizer modulation and mod-
ulation sense. The selected modulation goes to the
60.5-MHz Loop board (A9A4).

Frequency programming and modulation selection
are controlled by data, clock, and latch lines which
come from the Reference and Control board (A9A1).

A block diagram of the 310 to 440-MHz Loop board
is shown at the end of the section in Figure 11-6, a
schematic in Figure 11-7, and the printed wiring board
assembly and parts list in Figure 11-8.

11.2.2.2 Theory of Operation

The 310 to 440-MHz Loop board consists of two
main sections: the 310 to 440-MHz loop and the cir-
cuitry for selecting modulation. The 310 to 440-MHz
loop consists of the reference divider and the phase
detector (U1), the loop filter (U2), the voltage-con-
trolled oscillator (VCO) (Q1), the RF amplifier (Q2),
the two-modulus divider (U3 and U4), the divide-by-
N and divide-by-A counters and the counter control
logic (U1).

The reference divider divides the 1-MHz reference
frequency by eight. The resulting 125-kHz signal is
compared by the phase detector to the divided-down
VCO output coming from the divide-by-N. The phase

detector then generates an output that locks the phase
of the VCO output to the phase of the 125-kHz refer-
ence. That phase-detector output drives the loop fil-
ter. The loop filter sets the bandwidth and stability of
the loop and attenuates the reference-frequency com-
ponents coming from the phase detector. The output
of the loop filter tunes the VCO frequency to the
required value to maintain phase-lock. Following the
VCO is an RF amplifier which provides a nominal
power of +7 dBm to the RF output. A small portion
of this output is used to drive the two-modulus divider.
When the modulus control line is low, the modulus is
41; when high, the modulus is 40. The output of the
two-modulus divider feeds the divide-by-A and divide-
by-N counters. The 8V, 310 to 440 DATA line pro-
grams the values of N and A, depending upon the
desired output frequency —
f310 to 440 — 125 kHz (N 40+A).

The counter control logic coordinates the operation of
the divide-by-A counter, the divide-by-N counter, and
the two-modulus divider to achieve the proper divi-
sion of the VCO frequency.

11.2.3 OUTPUT BOARD (A9A3)

11.2.3.1 General

The Output board provides a combination of
switching, filtering and mixing to generate the Syn-
thesizer’s 0.01 to 1000-MHz output. This board also
controls the output level for frequencies below 1 MHz.

A block diagram of the Output board is shown at the
end of the section in Figure 11-9, aschematicin Figure
11-10, and the printed wiring board assembly and parts
list in Figure 11-11.

11.2.3.2 Theory of Operation

The Output board provides its 10-kHz to 1-GHz
frequency range in four bands: Band A-10 kHz to
249.9999 MHz; Band B-250 to 349.9999 MHz; Band
C-350 to 499.9999 MHz; and Band D-500 to 1000
MHz. Comparators U6 and U7 control pin diodes,
which, in turn, control band switching.

11.2.32.1 Band A

The 10-kHz to 249.9999-MHz band is provided by
mixing the 640-MHz Loop board’s output with the
GHz Loop board’s output of 500 to 1000 MHz (fgy,).
For a particular output frequency, f,, the GHz loop is
programmed to fgy, = f, + 640 MHz. The resulting
difference frequency at the output of mixer (U2) is then
equal to f,.

Pin diode CR4 switches the 500 to 1000-MHz input
to the input of amplifier U5. The output of U5 drives
the L.O. port of mixer U2. The 640-MHz input drives
the RF port of mixer U2. By controlling the current



through pin diodes CR17 and CR18, voltage-to-cur-
rent converter Q1 controls the level of the 640-MHz
drive (and thus the level of the 10-kHz to 249.9999-
MHz output). The input of Q1 is driven by the 0.01 to
1 AGC signal from the Wideband Amplifier (A17A2).
In addition to the desired difference frequency, other
signals are contained in the output of mixer U2. These
signals include 640-MHz and fgy, feedthrough, the
sum frequency, and higher-order mixer products.
Microstrip traps, which are tuned by C4 and C5,
attenuate 640-MHz and fgy, feedthrough. A low-pass
filter (L1, L2, C7 and C8) attenuates the sum fre-
quency and higher-order mixer products, as well as
640-MHz and f;y, feedthrough. R49 and C6 improve
gain-flatness-with-frequency by providing frequency
compensation. After filtering and compensation, the
10-kHz to 249.9999-MHz signal is amplified by U3,
switched through relay K1, and amplified by U4.

11.2.3.2.2 Bands B and C

The 50 to 349.9999-MHz and 350 to 499.999-MHz
bands are provided by filtering harmonics from the
GHz Loop board’s 250 to 500-MHz output. For oper-
ation from 250 to 349.9999 MHz, pin diodes CR12 and
CR13 steer the 250 to 500-MHz input through a 350-
MHz low-pass filter (C38, C39, C40, L11 and L12). For
operation from 350 to 499.9999 MHz, pin diodes CR10
and CR11 steer the 250 to 500-MHz input through a
500-MHz low-pass filter (C34, C35, C36, L8, and L9).
For either band, pin diode CR15 steers the low-pass
filter’s output to amplifier U4. For operation in other
bands, pin diode CR14 isolates the 250 to 500-MHz
input from the SYNTH RF output.

11.2.32.3 Band D

The 500 to 1000-MHz band is provided by fre-
quency-compensating the GHz Loop board’s 500 to
1000-MHz output. Pin diodes CR5, CR7, and CR9
steer that input through frequency-compensation cir-
cuits R31, C54, R33, and C30 and then to amplifier U4.
For operation in other bands, pin diodes CR6 and CR8
isolate the 500 to 1000-MHz input from the SYNTH
RF output.

11.2.4 60.5-MHz LOOP BOARD (A9A4)

11.2.4.1 General

The 60.5-MHz Loop board provides an output fre-
quency (variable in 50-Hz steps over a range of 60.5
+0.25 MHz) to the GHz Loop board. In addition, the
60.5 MHz Loop board provides the modulation and
sweep capability for the Synthesizer.

A block diagram of the 60.5-MHz Loop board 1s
shown at the end of the section in Figure 11-12, a sche-
matic in Figure 11-13, and the printed wiring board
assembly and parts list in Figure 11-14.

11.2.4.2 Theory of Operation

The 60.5-MHz Loop board consists of three sections:

A translation loop, comprising a phase-locked-loop
(PLL) IC (U9), a loop filter (U1, U10,U11),aVCO
(Q3, Q4), a buffer amplifier (Q5, Q6), a translation
mixer (U14), a filter amplifier (Q7), and a two-
modulus pre-scaler (Q8, U12, U13).

A modulation control circuit (U3).

An offset loop, consisting of a PLL IC (U6), a loop

filter (U7), a VCO (Q1), a buffer amplifier (Q2),

and a pre-scaler (U8).
The PLL ICs (U6, U9) provide digital dividers, con-
trol functions, and the phase detector on one IC. The
reference input is divided by 1000 and applied to the
on-chip phase detector, where it is compared against
the reference divider’s output.

The phase detector’s output in each loop is applied
to the loop filter, which sets the bandwidth and stabil-
ity of the loop and attenuates reference-frequency
components coming from the phase detector.

Modulation and spurious requirements cause the
translation loop filter to be considerably more com-
plex than the offset loop filter. In addition to the stan-
dard filter amplifier, the translation loop filter includes
bandwidth switching and an elliptic low-pass filter.
Bandwidth switching prevents the translation loop
from tracking-out sweep modulation.

In each loop, the loop filter’s output tunes the VCO
output, putting the phase detector’s inputs in phase.

The proper frequency for the offset loop is deter-
mined by the values programmed into the N and A
registers of U6 —

fopp = 1.05 kHZ (Nopp 64 + Aopp).
The output frequency of the translation loop is deter-
mined by the programmed values of N and A in the
registers of U9 and the frequency of the offset loop —
fT = 1kHz (NT128 + AT) - fOFF-
Mixer U14 sums the output frequencies of both loops.
The output of U14 is filtered by the filter amplifier (Q7)
and is then applied to Q8, U12 and U13, which form a
divide-by-28/129, two-modulus divider.

For modulation control, the switch outputs of U6
and U9 control an analog multiplexer (U3). R13 con-
trols the modulation sensitivity. To adjust R13, refer
to Section 3 on alignment.

1.

11.25 GHz LOOP BOARD (A9A5)

11.2.5.1 General

The GHz Loop board provides RF outputs of 500 to
1000-MHz and 250 to 500 MHz. It obtains these out-
puts by using the output of the 60.5-MHz Loop board
(A9A4) as a reference frequency and by using the out-
put of the 310 to 440-MHz Loop board (A9A2) as a
translation frequency. The reference, fgy, can be pro-
grammed in the range of 60.5 +0.125 MHz in 50-Hz



steps, while the translation frequency, f3,, can be pro-
grammed from 310 to 440 MHz in 0.125-MHz steps.
Since a mixer-phase detector and a frequency-trans-
lation mixer are used in the loop, two lock-points exist
for each combination of fs, and fg.

When the loop is locked in the positive sense,

f, = f34 t foo,
and when it is locked in the negative sense,
f, = f54 — feo.

With the proper control, therefore, f, may be pro-
grammed in the range of 500 to 1000 MHz in 100-Hz
steps, and f, may be programmed in the range of 250
to 500 MHz in 100-Hz steps.

A block diagram of the GHz Loop board is shown at
the end of the section in Figure 11-15, a schematic in
Figure 11-16, and a printed wiring board assembly and
parts list in Figure 11-17.

11.2.5.2 Theory of Operation

11.2.5.2.1 GHz Loop

Ul compares the GHz loop’s reference signal (a
phase-shifted version of fg) to a frequency which
equals the difference between f5, and f,. During phase-
lock, the phase detector generates an error signal which
keeps the difference frequency phase-locked to fy.
This error signal drives the loop filter (U2) which, in
turn, drives the switched VCOs (Q1-Q6). The switched
VCOs then drive an RF amplifier (U3), the output of
which is split between the 500 to 1000-MHz output and
the divide-by-2 input. The divide-by-2 (U10) has two
outputs. One off these provides the 250 to 500 MHz
output. The other output drives an RF amplifier (U9),
which, in turn, drives the RF port of the translation
mixer (U8).

The frequency of the signal out of U8 during phase-
lock equals fg,. This signal drives the bandpass ampli-
fier (Q7 and Q8). The phase of the inverting output of
the bandpass amplifier is compared to the phase-
shifted version of fg,. The non-inverting output of the
bandpass amplifier drives the L.O. port of the lock-
detect mixer (U7). When the loop is locked in the pos-
itive sense, the lock-detector voltage is positive; how-
ever, if the loop is locked in the negative sense, the lock-
detector voltage is negative. When the loop is unlocked,
the lock-detector voltage is zero.

11.2.5.2.2 Acquisition Circuit

Another important part of the GHz loop is the
acquisition circuit. This circuit helps the loop acquire
the lock point and ensures that the loop locks in the
desired sense. When the loop is unlocked, a current is
applied to the loop filter, which causes the VCO con-
trol voltage, and thus the VCO frequency, to sweep.
When the loop acquires a lock point, the lock detector
will indicate the sense of the lock point. If the desired

lock point has been acquired, the sweep circuit will
turn off, allowing the loop to remain locked. If, how-
ever, the undesired lock point has been acquired, the
bonker circuit will turn on, force the VCO frequency
to its maximum or minimum point, and turn off. As the
VCO sweeps back in the opposite direction, it will
encounter the desired lock point first.

Correct operation of the acquisition circuit depends
on proper phasing of the inputs of the lock detector
(U7). With the loop in lock and no applied loop stress
(i.e. the slew and the bonk are turned off and there is
no frequency modulation on the reference), the mag-
nitude of the lock-detector voltage should be at its
maximum. The relative phase of the lock detector’s
input is adjusted by a variable capacitor (C24) in the
phase-shift network.

11.2.6 640-MHz LOOP BOARD (A9A6)

11.2.6.1 General

The 640-MHz Loop board provides a 640-MHz sig-
nal to the Output board where it is used to mix-down
the 500 to 1000-MHz output to between 10 kHz and
250 MHz. i

A block diagram of the 640-MHz Loop board is
shown at the end of the section in Figure 11-18, a sche-
matic in Figure 11-19, and the printed wiring board
assembly and parts list in Figure 11-20.

11.2.6.2 Theory of Operation

The 640-MHz Loop board provides a 640-MHz sig-
nal to the Synthesizer Output board (A9A3) where it
is used to mix down the 500 to 1000-MHz output of the
GHz Loop board (A9A5) to between 10 kHz and 250
MHz. .

The 10-MHz reference feeds a power splitter formed
by T2 and R35. One half of the reference power is sent
to the Reference and Control board. The other half of
the power drives crystal filter FL1, which removes
noise picked up between the Frequency-Standard
Interface board (A16) and the RF Synthesizer module
(A9). The phase of the divided-down 640-MHz output
from U1 (divide-by-64) is compared to the phase of the
filtered reference by the phase detector (U2), an ana-
log-multiplier IC.

Since U2 does not detect the frequency difference
when the loop is out of phase-lock, an acquisition-assist
circuit (Q1, R10, R12, R13, and C12) is required. R10
offsets the phase detector’s output when the loop is
disabled, forcing the loop filter’s output voltage low.
When the 640-MHz output is enabled, a beat fre-
quency (the difference in frequency between the 10-
MHz reference and the output of U1) is detected at the
output of the phase detector by Q1. Q1 then applies
this signal to the inverting input of the loop-filter
amplifier (U3), forcing its output voltage, and hence



the VCO frequency, to increase. As the phase-locked-
loop comes within pull-in range of the lock point, it
snaps into lock and drives the beat frequency to zero.
When this happens, Q1, which is biased Class C, loses
its drive signal and shuts off, effectively disconnecting
the acquisition circuit from the loop filter. The loop
then begins normal operation.

Loop-filter amplifier U3 drives the voltage-con-
trolled oscillator, Q2, which is a Colpitts-type oscilla-
tor. The VCO tuning curve is controlled by the length
of L8. A resistive pad (R23, R25, and R41) and isola-
tion amplifier U4 buffer the VCO output from the
module output. Part of the VCO output is tapped by a
resistor pad (R24, R39, R40) and fed back to the

divide-by-64 (U1) input. The high-pass filter formed
by C33, C34, and L12 prevents the divider from con-
taminating the VCO output.

The board is controlled by switching off the —8V
supply via Q3. This is done by raising the reference
voltage of U6 (the —8V regulator) to +1.2V, thus
forcing the regulator output to zero volts.

11.3 SYNTHESIZER MOTHERBOARD (A9A7)

Figure 11-21 at the end of the section shows the
printed wiring board assembly and parts list for the
Synthesizer Motherboard.

11-5 /( 11-6 blank)






RF SYNTHESIZER MODULE (A9)
(RTC-1007A) :
Figure 11-1. Block Diagram
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RF SYNTHESIZER MODULE (A9)
(RTC-1007A)

Figure 11-2. Assembly and Parts List
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RF SYNTHESIZER MODULE (A9)

RTC-1007A
Find
No Part No. Nomenclature Part Value
007 2 32-80342B93 GASKET EMI
012 35 43-80343B70 SPACER 1/4" HEX
013 17 4380343872 SPACER 1/4" ROUND
A 001 1 RTC-4039A REF & CONTROL ASSY(A9A1)
A 002 1 RTC-4040A 310-440 MHZ LP ASSY(A9A2)
A 003 1 RTC-4041A SYNTH OUTPUT ASSY(A9A3)
A 004 1 RTC-4042A 60.5 MHZ LOOP ASSY(A9A4)
A 005 1 RTC-4043A PRINTED WIRING BOARD .5-1GHZ LOOP (A9AS5)
ASSY
A 006 1 RTC-4044A 640 MHZ LOOP ASSY(A9A6)
A 007 1 RTC-4045A SYNTH.MOTHERBD
ASSY(A9A7)
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SYNTHESIZER MODULE
EFERENCE AND CONTROL

BOARD (A9A1)
(RTC-4039A)
Figure 11-4. Schematic

11-10

NOTES:
1. UNLESS OTHERWISE SPECIFIED:

CAPACITORS

ARE IN UF.

VOLTAGE ARE DC.
ALL RESISTORS ARE IN OHMS.

2. PEAK-TO-PEAK VOLTAGES AND WAVEFORMS ARE MEASURED USING AN
OSCILLOSCOPE WITH A 3 dB BAN)WIDTH OF 100 MHz AND A PROBE
WHICH PRESENTS A LOAD OF 10... PF IN PARALLEL WITH 10 MEGOHMS.

[TBE | DEVICE [+V |-V |GND]NO CONN

Ul MCT9L0SKA 2

Uz | Tawese [A2 15 u

U3 | TaLewo| 16 4 [Sedon

V4| 74L%74 ) 44 7 1.

U [mcrauosme| 3 2

Ut [Mcrawosd 3 z

uT | a4 [ 7156

U9 Mevnoanc] | ®

V10 [MCMoucP | 15,16 8 %o
\A WARNING:

W)

LAST USED

NOT USED

a7

CR3

FLI

Le

Q3

R1

R4

L0

ug

STATIC-SENSITIVE PARTS
HANDLE APPROPRIATELY

10 MHZ

-2V

+\2v

+33v

+5V

24 CNTL DATA
605 CNTL DATA

310-440 CNTL DATA

DATA CL
DATA LATCH
SYNTH ONTL DATA

-

GND <

-
]

| ECL TO TTUL 3.4 Vp-p —I I—_ 1' V (VOLTS)
: TRANSLATOR +1le 'J_coz\ 1 gzz o f TTL | ¥
c3 RS % \© . 2K {150 ! DWIDERS
65°MVP-P| \S0pF FLl V3K S0V | I
" i Lca — ” w2 325 | @ '
L ! 2 SYNTH
v 52 o
’ 432 3220m ? R 27UM = i i IO MWz O
INAOO| 2
I > MPS6520 R"wsm | 4 g ‘QD_( :
$ R Pl 2 MUZ
| La 3330 o | | Sy A (VT3 b
' Leand Ol - —8V o)) Bland  1Qa 2 Mz
\9 i o 2 b {¢ 14 Vel 2] o
| Tes MCTILOSACP leo ler 10 11 Mhar 284 p K <11 | MHZ REF
+T\o ! o\ T || V | u3 2> dox 20-a40
\ 50V S0V 16 2] [a
It AU A 2 ] V4V e 28B4 PR <9 | MUZ REF
T Y T | 28
ce
CR2 .
‘L‘\“ & \naooy
m us +5%V
e T T 3 nc78l05ACP
o z V05 MH2
OV REF 24
CR3
& INQ0O|
Ok
3 Mc18Lo8ace +8v
v
L&
\m¥W
4 — T 433V FILTERED
+_|_ c\y J_ c\q c\s 48V BV C\o
4 on O.\ .Q\
1
z;:uu %sov ;g ot ' oV TO 8V
\o N +2V \ G LEVEL SMIFTER.
l 3] Ve Voo
+] cu MODE Vo
10 MCI4B04
Q;S‘W V4 Fou | Fourl 26 BV 300350 CLAMP
22 Tiew  Courl® <23 BV 24 DATA
3 e Eour [2 (24 BV 605 DATA
29 Mo  DourfS— <25 BN 310-440 DATA
34 3{Aw AoutZ : 21 8V cLeck
3B A (22 8V LATCH
33 I LIV
20 5
UNUVUSED: é
D TO PIN | OF US AV BMIFT REG\STER
3> —— +5Y 5
5 >——— :)‘; D W e e
e 15 Voo 4 °
T>— Q\ <20 WB AMP HI/L
8>— rov uio QP (39 250-350 MUZ EN
\O>——— MCI14094 Q32 £ 40 .0\- 250 MMZ EN
2 L ' Qafl— 38 350-500 MHEEN
<14 i'
13> z D oK Q—‘; NC TR Ql :
15> ——— ) 3TN PP L B 3% WO SELECT
CLR 3 12 (36 LOOP SENSE
T e—— 4 e '3 a7 " GHZ
PR QN 37 .5l GME EN
v Vs
8
\Y%
36930-45

Y T 1
100 200 300

&t (NS)



REFERENCE AND CONTROL BOARD (A9A1) RF SYNTHESIZER MODULE

RTC-4039A
REFERENCE AND CONTROL
i ty.
::_d geyq. Part No. Nomenclature Part Value BOARD (A9A1 )
C 001 1 23-80341B15 CAPACITOR 10UF-20-50 (RTC-4039A)
€002 1 21-80342B10 CAPACITOR 1UF-20-50 . : -
o 1 21.80341854 CARACITOR 150PF.5.50 Figure 11-5.  Printed Wiring Board Assembly
C 004 1 21-80341B80 CAPACITOR 430PF-5-50 :
€005 1 23.80341B15 CAPACITOR 10UF-20-50 and Parts List
C 006 1 21-80342B10 CAPACITOR 1UF-20-50
€007 1 23-80341B15 CAPACITOR 10UF-20-50
C 008 1 21-80342B10 CAPACITOR 1UF-20-50
€009 1 23.80341B15 CAPACITOR 10UF-20-50
c010 1 21-80342B10 CAPACITOR 1UF-20-50
co1t 1 23-80341B15 CAPACITOR 10UF-20-50
co12 1 21.80342B10 CAPACITOR 1UF-20-50
co13 1 23-80341B18 CAPACITOR 47UF-20-50
co4 1 21.80341B97 CAPACITOR 1UF-20-100
co15 1 2180342810 CAPACITOR 1UF-20-50
co16 1 2180342810 CAPACITOR 1UF-20-50
co17 1 21.80342B10 CAPACITOR 1UF-20-50
CRO001 1 48-82466H13 DIODE
CRO002 1 48-82466H13 DIODE
CRO003 1 48-82466H13 DIODE
FLOO1 1 48-80346A08 CRYSTAL FILTER 10MHZ-2-POLE
L 001 1 24-80369A32 colL 2.2UH
L 002 1 24-80369A31 colL 22UH
L 003 1 24-80369A42 colL 1000UH
L 004 1 24-80369A42 colL 1000UH
L 005 1 24-80369A38 colL 220UH
L 006 1 24-80369A42 colL 1000UH
Q001 1 48-80340886 TRANSISTOR MPS6520
Q002 1 4880340886 TRANSISTOR MPS6520
Q003 1 48-80340B85 TRANSISTOR MPS6519
R 001 1 06-11009C51 RESISTOR 1.2K-5-1/4
R 002 1 06-11009C46 RESISTOR 750-5-1/4
R 003 1 06-11009C51 RESISTOR 1.2K-5-1/4
R 005 1 06-11009C52 RESISTOR 1.3K-5-1/4
R 006 1 06-11009C37 RESISTOR 330-5-1/4
R 007 1 06-11009C35 RESISTOR 270-5-1/4
U 001 1 51.82609M20 INTEGRATED CIRCUIT
U002 1 51.82609M79 INTEGRATED CIRCUIT
U003 1 51.82609M68 INTEGRATED CIRCUIT 7415390 SCREENED
U 004 1 51-83627M93 INTEGRATED CIRCUIT
U005 1 51.05469E01 INTEGRATED CIRCUIT
U 006 1 51.05683H01 INTEGRATED CIRCUIT
U 007 1 51.83627M93 INTEGRATED CIRCUIT
U 009 1 51-83627M88 INTEGRATED CIRCUIT
U010 1 51.83627M42 INTEGRATED CIRCUIT

COMPONENTS AND COMPONENT .
SIDE TRACK SHOWN IN BLACK.

SOLDER-SIDE TRACK SHOWN
IN ORANGE
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RF SYNTHESIZER MODULE

310 TO 440-MHz LOOP BOARD (A9A2)
(RTC-4040A)
Figure 11-6. Block Diagram
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RF SYNTHESIZER MODULE

310 TO 440-MHz LOOP BOARD (A9A2)
(RTC-4040A)
Figure 11-7.  Schematic
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310 TO 440-MHz LOOP BOARD (A9A2) RF SYNTHESIZER MODULE

RTC-4040A
310 TO 440-MHz LOOP BOARD (A9A2)
:':d g;yq Part No. Nomenclature Part Value (RTC-4040A)
Figure 11-8.  Printed Wiring Board Assembly
€001 1 21-80342B09 CAPACITOR .01UF-20-50 .
/ C 002 1 21-80342B10 CAPACITOR 1UF-20-50 and Parts List
) €003 1 23-80341B15 CAPACITOR 10UF-20-50
: C 004 1 21-80342B10 CAPACITOR 1UF-20-50
€005 1 23-80341B15 CAPACITOR 10UF-20-50
C 006 1 21-80342B40 CAPACITOR .0068UF-5-50
€007 1 21-80342B40 CAPACITOR .0068UF-5-50
C 008 1 21-80341B71 CAPACITOR .0033UF-5-50
€009 1 08-80343B15 CAPACITOR 22UF-5-100
co10 1 08-80343B15 CAPACITOR 22UF-5-100
cot 1 21-80341B71 CAPACITOR .0033UF-5-50
co12 1 21-80341B96 CAPACITOR 1UF-10-100
co13 1 23-80341B15 CAPACITOR 10UF-20-50
co14 1 21-80342B09 CAPACITOR .01UF-20-50
cois 1 23-80340B34 CAPACITOR 10UF-10-35
co16 1 21-00859934 CAPACITOR 10PF-.5PF-500
co17 1 21-80339B863 CAPACITOR 100PF-10-200
co18 1 21-80342809 CAPACITOR L01UF-20-50
co19 1 23.80341B07 CAPACITOR 100UF-20-10
€020 1 21-00858936 CAPACITOR 15PF-5-500
co21 1 21-80339872 CAPACITOR .001UF-10-200
co022 1 21-80339872 CAPACITOR .001UF-10-200
c023 1 23-80341B15 CAPACITOR 10UF-20-50
co24 1 21-80339B72 CAPACITOR .001UF-10-200
co025 1 21-80370A21 CAPACITOR 100PF-20-100
C026 1 21-80342809 CAPACITOR .01UF-20-50
co27 1 21-80342810 CAPACITOR 1UF-20-50
co28 1 21-80342810 CAPACITOR 1UF-20-50
c029 1 21-80342B10 CAPACITOR 1UF-20-50
€030 1 21-80339B72 CAPACITOR .001UF-10-200
€031 1 21-80339B72 CAPACITOR .001UF-10-200
co032 1 23.80341B15 CAPACITOR 10UF-20-50
co033 1 21-80342B10 CAPACITOR 1UF-20-50
co034 1 21-80342B10 CAPACITOR 1UF-20-50
co035 1 21-80342810 CAPACITOR 1UF-20-50
€036 1 21-80342810 CAPACITOR 1UF-20-50
€037 1 23-80341B15 CAPACITOR 10UF-20-50
c038 1 23-80341B15 CAPACITOR 10UF-20-50
C039 1 08-80343B18 CAPACITOR .047-10-63
C 040 1 23-80343B88 CAPACITOR 33.10-15
C 041 1 23-80343B88 CAPACITOR 33-10-15
c o042 1 21-80342B10 CAPACITOR 1UF-20-50
co043 1 21-80342B10 CAPACITOR 1UF-20-50
C 044 1 21-80342B10 CAPACITOR 1UF-20-50
C 045 1 21-80342B10 CAPACITOR 1UF-20-50
C 046 1 23-80341B07 CAPACITOR 100UF-20-10
CRO001 1 48-84463K02 DIODE
CR002 1 48-84463K02 DIODE
CRO003 1 48-84463K02 DIODE
CRO004 1 48-80339B95 DIODE
CRO005 1 48-80339B95 DIODE
CRO006 1 48-87643C01 DIODE
CRO007 1 48-82466H13 DIODE
L 001 1 24-80369A26 colL 33UH
L 002 1 24-80369A19 colL AUH
L 003 1 24-80369A19 colL AUH
L 004 1 24-80369A27 coiL 47UH
L 005 1 24-80369A26 colL 33UH
L 006 1 24-80369A38 colL 220UH
L 007 1 24-80369A38 colL 220UH
Q001 1 48.00869933 TRANSISTOR FET U310
Q002 1 48-00869949 TRANSISTOR
Q003 1 48-80340B86 TRANSISTOR MPS6520
Q004 1 48-80340B86 TRANSISTOR MPS6520
R 001 1 06-11009C01 RESISTOR 10-5-1/4
R 002 1 06-11045A52 RESISTOR 1.3K-5-1/2
g 4 9 g G A 3 S Y A g A ; R 003 1 06-10621C87 RESISTOR 9.09K-1-1/4
_ . | R 004 1 06-10621C87 RESISTOR 9.09K-1-1/4
0 i mp 2 2 2 2 0 E 00 1 R 005 1 06-10621C87 RESISTOR 9.09K-1-1/4
: | R 006 1 06-10621C87 RESISTOR 9.09K-1-1/4
. . R 007 1 06-10621C99 RESISTOR 12.1K-1-1/4
! R N o | / R 008 1 06-10621C99 RESISTOR 12.1K-1-1/4
- P R 009 1 06-10621C99 RESISTOR 12.1K-1-1/4
R010 1 06-11009C61 RESISTOR 3.3K-5-1/4
36930-47 RO11 1 06-10621C11 RESISTOR 1.47K-1-1/4
COMPONENTS AND COMPONENT R012 1 06-11009C18 RESISTOR 51-5-1/4
SIDE TRACK SHOWN IN BLACK. RO13 1 06-11009C18 RESISTOR 51.5-1/4
RO14 1 06-11009C18 RESISTOR 51.5-1/4
SOLDER-SIDE TRACK SHOWN RO15 1 06-11009C56 RESISTOR 2K-5-1/4
IN ORANGE RO16 1 06-11009C58 RESISTOR 2.4K-5-1/4
RO17 1 06-11009C15 RESISTOR 39-5-1/4
RO18 1 06-11009C29 RESISTOR 150-5-1/4
RO19 1 06-11009C34 RESISTOR 240-5-1/4
R 020 1 06-11009C07 RESISTOR 18-5-1/4
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310 TO 440-MHz LOOP BOARD (A9A2) (Cont)

RTC-4040A
Find aty. Part No. Nomenclature Part Value
No. Reg.
R 021 1 06-11009C36 RESISTOR 300-5-1/4
R022 1 06-11009C46 RESISTOR 750-5-1/4
R 023 1 06-11009C56 RESISTOR 2K-5-1/4
R 024 1 06-11009C18 RESISTOR 51-5-1/4
R025 1 06-10621C76 RESISTOR 6.98K-1-1/4
R 026 1 06-10621D03 RESISTOR 13K-1-1/4
R 027 1 06-10621C43 RESISTOR 3.16K-1-1/4
R 028 1 06-11009C35 RESISTOR 270.5-1/4
R 029 1 06-10621D99 RESISTOR 130K-1-1/4
R 030 1 06-10621D46 RESISTOR 36.5K-1-1/4
R031 1 06-10621C50 RESISTOR 3.74K-1-1/4
R 032 1 06-11009C79 RESISTOR 18K-5-1/4
R 033 1 06-11009C79 RESISTOR 18K-5-1/4
R 034 1 06-11009C79 RESISTOR 18K-5-1/4
R 035 1 06-10621D38 RESISTOR 30.1K-1-1/4
R036 1 06-10621D38 RISISTOR 30.1K-1-1/4
R 037 1 06-10621D38 RESISTOR 30.1K-1-1/4
R 038 1 06-11009C37 RESISTOR 330-5-1/4
U 001 1 51-83625M62 INTEGRATED CIRCUIT
U002 1 51-80339B97 INTEGRATED CIRCUIT
U003 1 51-80340B23 INTEGRATED CIRCUIT
U004 1 51-80343B26 INTEGRATED CIRCUIT SP8716 SCREENED
U005 1 51-80340B26 INTEGRATED CIRCUIT
U006 1 51-80345A01 INTEGRATED CIRCUIT CA3140E SCREENED
U007 1 51-82884L59 INTEGRATED CIRCUIT
U 008 1 51-80345A01 INTEGRATED CIRCUIT CA3140E SCREENED
VR001 1 RG-1N4749A DIODE,ZENER 24V-5-1
VR002 1 48-80342B22 DIODE,ZENER 47V-5.5
VR003 1 48-83461E36 DIODE,ZENER 6.2V-5.5
VR004 1 48-83461E32 DIODE,ZENER 8.2V-5.5
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RF SYNTHESIZER MODULE

SYNTHESIZER OUTPUT BOARD (A9A3)
(RTC-4041A)
Figure 11-9. Block Diagram
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RF SYNTHESIZER MODULE
SYNTHESIZER OUTPUT BOARD (A9A3)

(RTC-4041A)
Figure 11-10. Schematic
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SYNTHESIZER OUTPUT BOARD (A9A3)

RTC-4041A

Find Qty. Part No. Nomenclature Part Value
No. Req.

011 1 30-80344B02 CABLE L14

€001 1 23-83441B15 CAPACITOR 1.0UF-20-35

C 002 1 21-80339B63 CAPACITOR 100PF-10-200

C 004 1 21-80370A20 CAPACITOR 5.6PF +-.25PF-100
€005 1 21-80370A19 CAPACITOR 4.7PF + 5PF-.5PF-100
C 006 1 21-80344B39 CAPACITOR 150PF-5-100

C 007 1 21-80370A13 CAPACITOR 18PF-5-100

C 008 1 21-80344B40 CAPACITOR 5.1PF+ 5PF-.5PF-100
€009 1 21-80344B41 CAPACITOR 1500PF-10-100
co10 1 23-83441B15 CAPACITOR 1.0UF-20-35
cot1 1 21-80339B69 CAPACITOR 680PF-10-100
co12 1 21-80339863 CAPACITOR 100PF-10-200
co13 1 21-80342B10 CAPACITOR 1UF-20-50
co14 1 21-80339B63 CAPACITOR 100PF-10-200
co1s 1 21-80342B10 CAPACITOR “1UF-20-50
co16 1 21-80342B10 CAPACITOR 1UF-20-50
cot7 1 21-80339B63 CAPACITOR 100PF-10-200
co1s 1 23-83441B15 CAPACITOR 1.0UF-20-35
co19 1 21-80344B41 CAPACITOR 1500PF-10-100
€020 1 21-80342B10 CAPACITOR .1UF-20-50

C 021 1 21-80339B67 CAPACITOR 56PF-10-200
€022 1 21-80344B42 CAPACITOR 56PF-10-100
€023 1 21-80339B63 CAPACITOR 100PF-10-200
C024 1 21-80339867 CAPACITOR 56PF-10-200
C025 1 21-80339B67 CAPACITOR 56PF-10-200
€026 1 21-80344B42 CAPACITOR 56PF-10-100
€027 1 21-80370A21 CAPACITOR 100PF-20-100
€028 1 21-80370A14 CAPACITOR 22PF.5-100
€029 1 21-80339B67 CAPACITOR 56PF-10-200
€030 1 21-80370A12 CAPACITOR 15PF.5.50

€031 1 21-80339B67 CAPACITOR 56PF-10-200
€032 1 21-80339B63 CAPACITOR 100PF-10-200
€033 1 21-80339B63 CAPACITOR 100PF-10-200
€034 1 21-80370A17 CAPACITOR 3.9PF +..25PF-100
€035 1 21-80370A11 CAPACITOR 12PF-5-100

C 036 1 21-80344B43 CAPACITOR 8.2PF+ 5PF-.5PF-100
co37 1 21-80339863 CAPACITOR 100PF-10-200
co038 1 21-80344B43 CAPACITOR 8.2PF + 5PF-.5PF-100
€039 1 21-80370A13 CAPACITOR 18PF-5-100

C 040 1 21-80344B43 CAPACITOR 8.2PF + 5PF-.5PF-100
C 041 1 21-80339B63 CAPACITOR 100PF-10-200

C 042 1 23-80341B15 CAPACITOR 10UF-20-50
€043 1 21-80342B10 CAPACITOR 1UF-20-50

C 044 1 21-80339B63 CAPACITOR 100PF-10-200

C 045 1 23-80341B11 CAPACITOR 47UF-20-16

C 046 1 21-80339863 CAPACITOR 100PF-10-200
€047 1 21-80339B63 CAPACITOR 100PF-10-200

C 048 1 21-80342B10 CAPACITOR “1UF-20-50

C 049 1 23-80341B11 CAPACITOR 47UF-20-16

C 050 1 21-80339B63 CAPACITOR 100PF-10-200

C 051 1 21-80339B63 CAPACITOR 100PF-10-200
C052 1 21-80339B63 CAPACITOR 100PF-10-200
€053 1 21-80339B63 CAPACITOR 100PF-10-200

C 054 1 21-80370A12 CAPACITOR 15PF-5-100
€055 1 21-80339B63 CAPACITOR 100PF-10-200

C 056 1 21-80339B63 CAPACITOR 100PF-10-200
C058 1 21-80344B41 CAPACITOR 1500PF-10-100
C 060 1 21-80339B63 CAPACITOR 100PF-10-200
CRO01 1 48-84463K02 DIODE

CRO002 1 48-84463K02 DIODE

CRO003 1 48-84463K02 DIODE

CRO004 1 4880343824 DIODE

CRO05 1 48-80343B24 DIODE

CRO06 1 48-80343B24 DIODE

CR007 1 4880343824 DIODE

CR008 1 48-80343B24 DIODE

CRO009 1 48.80343824 DIODE

CRO10 1 48.80343824 DIODE

CRO11 1 48-80343B24 DIODE

CRO12 1 48-80343B24 DIODE

CRO13 1 48-80343B24 DIODE

CRO14 1 48-80343B24 DIODE

CRO15 1 4880343824 DIODE

CRO16 1 48.82466H13 DIODE

CRO17 1 48-80343B24 DIODE

CRO18 1 4880343824 DIODE

J001 1 09-80344B23 RF CONNECTOR

K 001 1 80-80342B52 RELAY REED-12V SPST
L 001 1 24.80342B69 COIL,RF 4T-#22-1/8IN.ID.
L002 1 24.80342B69 COIL,RF 4T-#22-1/8IN.ID.
L 003 1 24-83961801 CHOKE

L 004 1 24.83961B01 CHOKE

L 005 1 24.83961B01 CHOKE

L 006 1 24.80369A37 coiL 100UH

RF SYNTHESIZER MODULE
SYNTHESIZER OUTPUT BOARD (A9A3)
(RTC-4041A)

Figure 11-11.  Printed Wiring Board
Assembly and Parts List
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SYNTHESIZER OUTPUT BOARD (A9A3) (Cont)

RTC-4041A
Find Qty. Part No. Nomenclature Part Value
No. Req.
L 007 1 24-83961B01 CHOKE
L 008 1 24-80342867 COIL,RF 3T-#22-.100IN.ID.
L 009 1 2480342867 COIL,RF 3T-#22-100IN.ID.
L010 1 24-80369A26 colL 33UH
Lo11 1 24.80342B68 COIL RF 4T-#22-100IN.ID.
L012 1 2480342868 COIL.RF 4T-#22..100IN.1D.
L013 1 24-80369A26 colL 33UH
LO15 1 24.83961801 CHOKE
Q001 1 48-80340B45 TRANSISTOR
Q002 1 48-80340B85 TRANSISTOR MPS6519
Q003 1 48-80340B45 TRANSISTOR
Q004 1 48-80340B85 TRANSISTOR MPS6519
Q005 1 48-80340B86 TRANSISTOR MPS6520
Q006 1 48-80340B85 TRANSISTOR MPS6519
R 001 1 06-11009C33 RESISTOR 220-5-1/4
R 002 1 06-11009C09 RESISTOR 22-5-1/4
R 003 1 06-11009C33 RESISTOR 220-5-1/4
R 004 1 06-11009C83 RESISTOR 27K-5-1/4
R 008 1 06-11009C36 RESISTOR 300-5-1/4
R 009 1 06-11009C07 RESISTOR 18-5-1/4
R010 1 06-11009C36 RESISTOR 300-5-1/4
RO11 1 06-11009C28 RESISTOR 130-5-1/4
RO12 1 06-11009C35 RESISTOR 270-5-1/4
RO13 1 06-11009C47 RESISTOR 820-5-1/4
RO14 1 06-11009C55 RESISTOR 1.8K-5-1/4
RO15 1 06-11009C28 RESISTOR 130-5-1/4
RO16 1 06-11045A08 RESISTOR 20-5-1/2
RO17 1 06-11009C84 RESISTOR 30K-5-1/4
RO18 1 06-11045A26 RESISTOR 110-5-1/2
RO19 1 06-11009C87 RESISTOR 39K-5-1/4
R 020 1 06-11041C69 RESISTOR 1.5K-5-1/8
R 021 1 06-11045A32 RESISTOR 200-5-1/2
R 022 1 06-11009C77 RESISTOR 15K-5-1/4
R 023 1 06-11009C95 RESISTOR 82K-5-1/4
R 024 1 06-11009C87 RESISTOR 39K-5-1/4
R025 1 06-11009C87 RESISTOR 39K-5-1/4
R 026 1 06-11041C43 RESISTOR 120-5-1/8
R 027 1 06-11041A34 RESISTOR 51-5-1/8
R 028 1 06-11041C43 RESISTOR 120-5-1/8
R 029 1 06-11009C53 RESISTORS 1.5K-5-1/4
R 030 1 06-11009C53 RESISTORS 1.5K-5-1/4
R 031 1 06-80340B15 RESISTOR 15-5-1/10
R 032 1 06-11041C39 RESISTOR 82-5-1/8
R 033 1 06-80340B15 RESISTOR 15-5-1/10
R 034 1 06-11009C49 RESISTOR 1K-5-1/4
R 035 1 06-11009C87 RESISTOR 39K-5-1/4
R 036 1 06-11009C51 RESISTOR 1.2K-5-1/4
R 037 1 06-11009C49 RESISTOR 1K-5-1/4
R 038 1 06-11009C87 RESISTOR 39K-5-1/4
R 039 1 06-11009C25 RESISTOR 100-5-1/4
R 040 1 06-11009C51 RESISTOR 1.2K-5-1/4
R 041 1 06-11009C25 RESISTOR 100-5-1/4
R 042 1 06-11009C59 RESISTOR 2.7K-5-1/4
R 043 1 06-11009C46 RESISTOR 750-5-1/4
R 044 1 06-11009D02 RESISTOR 150K-5-1/4
R 045 1 06-11009D02 RESISTOR 150K-5-1/4
R 046 1 06-11041A34 RESISTOR 51-5-1/8
R 047 1 06-11041C43 RESISTOR 120-5-1/8
R 048 1 06-11041C43 RESISTOR 120-5-1/8
R 049 1 06-80340B15 RESISTOR 15-5-1/10
R051 1 06-11009C40 RESISTOR 430-5-1/4
R 052 1 06-11009C49 RESISTOR 1K-5-1/4
U002 1 51-80346A05 MIXER DOUBLE BALANCED
U003 1 51-80340861 INTEGRATED CIRCUIT
U 004 1 51-80340863 INTEGRATED CIRCUIT
U 005 1 51-80340B64 INTEGRATED CIRCUIT
U 006 1 51-80347A38 INTEGRATED CIRCUIT
U 007 1 51-83629M71 INTEGRATED CIRCUIT
U008 1 51-05698H01 INTEGRATED CIRCUIT
VRO0O01 1 48-83461E32 DIODE ZENER 8.2V-5-5
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RF SYNTHESIZER MODULE

u9
TREFERENCE 1yt un 60.5-MHz LOOP BOARD (A9A4)
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RF SYNTHESIZER MODULE
60.5-MHz LOOP BOARD (A9A4)

(RTC-4042A)
Figure 11-13a.

Schematic (Sheet 1 of 2)
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RF SYNTHESIZER MODULE

60.5-MHz LOOP BOARD (A9A4)
(RTC-4042A)
Figure 11-13b. Schematic (Sheet 2 of 2)
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60.5-MHz LOOP BOARD (A9A4) RF SYNTHESIZER MODULE

RTC-4042A
60.5 MHz LOOP BOARD (A9A4)
Find Qty.
No. Req. Part No. Nomenclature Part Value (RTC-4042A)
Figure 11-14.  Printed Wiring Board
C 001 1 21-80342B42 CAPACITOR 22-10-100 Assemb/y and Parts List
€002 1 23-80340B33 CAPACITOR 47UF-10-20
€003 1 23-80340833 CAPACITOR 47UF-10-20
C 004 1 21-80342810 CAPACITOR 1UF-20-50
y ‘ : b, C 006 1 21-80342810 CAPACITOR 1UF-20-50
g o= : : ? 007 1 21-80341B92 CAPACITOR 1000PF-10-100
‘| F: !,". ‘La "N ; C 008 1 21-80342B10 CAPACITOR 1UF-20-50
1L I TNPTI) [ ; ; €009 1 21-80342B10 CAPACITOR 1UF-20-50
2 9 ‘ i co10 1 23-80341B13 CAPACITOR 47UF-20-25
con 1 23-80340B96 CAPACITOR 1.0UF-20-25
co12 1 23-80340B36 CAPACITOR 22UF-10-15
. v L co13 1 23.80341B15 CAPACITOR 10UF-20-50
e ( cot4 1 21-80342B10 CAPACITOR 1UF-20-50
-l = - cots 1 21-80342B10 CAPACITOR .1UF-20-50
o — - ' ! co16 1 21-80342B06 CAPACITOR 4700PF-20-100
Ot ir-rl ol leall { = co17 1 21-80342B06 CAPACITOR 4700PF-20-100
: . i cois 1 21-80342B10 CAPACITOR 1UF-20-50
e "E’V’ et . R co19 1 23.80341B15 CAPACITOR 10UF-20-50
e | g —— ’ B . ~d €020 1 23-80341B11 CAPACITOR 47UF-20-16
1 » co021 1 21-80342B10 CAPACITOR 1UF-20-50
co022 1 21-80342B10 CAPACITOR .1UF-20-50
€023 1 21-80341B46 CAPACITOR 1000PF-5-50
C 024 1 21-80341B93 CAPACITOR 1000PF-20-100
c025 1 21-80342B09 CAPACITOR .01UF-20-50
co026 1 21-80342B10 CAPACITOR .1UF-20-50
| co027 1 21-80342B06 CAPACITOR 4700PF-20-100
co28 1 21-80341B93 CAPACITOR 1000PF-20-100
| €029 1 21-80341B93 CAPACITOR 1000PF-20-100
€030 1 08-80343B12 CAPACITOR 1UF-10-100
| €031 1 21-80341B94 CAPACITOR .01UF-10-100
S co032 1 08-80343B12 CAPACITOR 1UF-10-100
b ' €033 1 21-80341B70 CAPACITOR 330PF-10-50
T C 034 1 08-80343B12 CAPACITOR .1UF-10-100
Ny g co035 1 21-80341B93 CAPACITOR 1000PF-20-100
“'fé | €036 1 08-80343B12 CAPACITOR .1UF-10-100
€037 1 21-80341B70 CAPACITOR 330PF-10-50
i § I c038 1 23-80341B15 CAPACITOR 10UF-20-50
€039 1 21-80342B10 CAPACITOR 1UF-20-50
il C 040 1 21-80341B94 CAPACITOR .01UF-10-100
; | C 042 1 21-80339B12 CAPACITOR 12PF-5-500
i ' C043 1 21-80341B84 CAPACITOR .0047UF-10-050
H l C 044 1 21-80342B10 CAPACITOR 1UF-20-50
i ‘ C045 1 2380341807 CAPACITOR 100UF-20-10
C 046 1 20-80343B36 CAPACITOR 2.5 TO 11PF-350-NPO
1 | C 047 1 21-00859934 CAPACITOR 10PF-.5PF-500
c048 1 21-80339825 CAPACITOR 120PF-5-500
€049 1 21-80339B62 CAPACITOR 5.6PF-10-200
I €050 1 21-80342B10 CAPACITOR 1UF-20-50
C 051 1 21-80342B06 CAPACITOR 4700PF-20-100
J €052 1 21-80339B66 CAPACITOR 390PF-5-100
€053 1 21-80339B66 CAPACITOR 390PF-5-100
C 054 1 21-80341B93 CAPACITOR 1000PF-20-100
€055 1 23-80341B15 CAPACITOR 10UF-20-50
€056 1 21-80342810 CAPACITOR .1UF-20-50
C 057 1 21-80342B39 CAPACITOR .022UF-5.50
C058 1 21-80342B39 CAPACITOR .022UF-5-50
RS 3 €059 1 21-80341B79 CAPACITOR 390PF-10-50
C 060 1 21-80341B93 CAPACITOR 1000PF-20-100
C 061 1 08-80343B16 CAPACITOR 2.2UF-5-100
C 062 1 08-80343B16 CAPACITOR 2.2UF-5-100
C 063 1 21-80342B10 CAPACITOR .1UF-20-50
C 064 1 23-80341B15 CAPACITOR 10UF-20-50
C 065 1 08-80343B12 CAPACITOR 1UF-10-100
C 066 1 21-80342B34 CAPACITOR .015UF-5-50
C 067 1 21-80341B73 CAPACITOR 3600PF-5-50
C 068 1 21-80341B73 CAPACITOR 3600PF-5-50
C 069 1 21-80342B39 CAPACITOR .022UF-5-50
€070 1 21-80342B10 CAPACITOR 1UF-20-50
co71 1 23-80341B15 CAPACITOR 10UF-20-50
co73 1 23-80341B01 CAPACITOR 47UF-5-25
c 074 1 21-80342B09 CAPACITOR .01UF-20-50
co75s 1 21-80341B46 CAPACITOR 1000PF-5-50
co76 1 21-80341B46 CAPACITOR 1000PF-5-50
co77 1 21-80341B46 CAPACITOR 1000PF-5-50
co7s 1 21-80342B10 CAPACITOR 1UF-20-50
co79 1 23-80340B32 CAPACITOR 100UF-10-20
C 080 1 21-80339B69 CAPACITOR 680PF-10-100
Co81 1 21-80339B69 CAPACITOR 680PF-10-100
C082 1 21-80339B60 CAPACITOR 10PF-10-200
083 1 21-80339B61 CAPACITOR 220PF-10-100
co084 1 21-80342810 CAPACITOR 1UF-20-50
M 085 1 21-80341B93 CAPACITOR 1000PF-20-100
COMPONENTS AND COMPONENT L__ e s e e e e e e e sl 36930-53 C 086 1 21-80342B10 CAPACITOR 1UF-20-50

SIDE TRACK SHOWN IN BLACK.

SOLDER-SIDE TRACK SHOWN
IN ORANGE
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60.5-MHz LOOP BOARD (A9A4) (Cont)

RTC-4042A
Find Qty.
No. Req. Part No. Nomenclature Part Value
c o087 1 21-80341B93 CAPACITOR 1000PF-20-100
c o088 1 21-80339B69 CAPACITOR 680PF-10-100
c 089 1 21-80339863 CAPACITOR 100PF-10-200
€090 1 21-80339B15 CAPACITOR 39PF-5-500
C 091 1 21-80369A95 CAPACITOR 180PF-5-500
C092 1 21-80369A94 CAPACITOR 150PF-5-500
€093 1 21-80341B46 CAPACITOR 1000PF-5-50
C 094 1 21-80339B17 CAPACITOR 56PF-5-500
C 095 1 21-80369A89 CAPACITOR 27PF-5-500
C096 1 21-80341B46 CAPACITOR 1000PF-5-50
c o097 1 21-80341B93 CAPACITOR 1000PF-20-100
C 098 1 21-80342B10 CAPACITOR 1UF-20-50
€099 1 21-80369A90 CAPACITOR 33PF-5-500
C 100 1 21-80341B46 CAPACITOR 1000PF-5-50
c101 1 21-80341B93 CAPACITOR 1000PF-20-100
c102 1 21-80341893 CAPACITOR 1000PF-20-100
c103 1 21-80342B10 CAPACITOR .1UF-20-50
C 104 1 21-80342B09 CAPACITOR .01UF-20-50
C105 1 21-80342B10 CAPACITOR 1UF-20-50
CRO005 1 48-82466H13 DIODE
CR006 1 48-82466H13 DIODE
CR009 1 48-87643C01 DIODE
CRO11 1 48-84463K02 DIODE
CRO12 1 48-80339B95 DIODE
CRO013 1 48-80339B95 DIODE
CRO14 1 48-84463K02 DIODE
CRO15 1 48-84463K02 DIODE
CRO17 1 48-84463K02 DIODE
CR018 1 48-80339B95 DIODE
CRO19 1 48-80339B95 DIODE
CR020 1 48-87643C01 DIODE
CRO021 1 48-84463K02 DIODE
L 001 1 24-80369A37 colL 100UH
L003 1 24-80369A31 colL 22UH
L 004 1 24-80369A31 coiL 22UH
L 005 1 24-80369A31 colL 22UH
L 006 1 24-83961B01 CHOKE
L 007 1 24-83961B01 CHOKE
L 008 1 24-80369A25 colL .22UH
L 009 1 24-80369A28 coiL 6.8UH
LO11 1 24-83961B01 CHOKE
L012 1 24-80369A25 colL .22UH
L013 1 24-80369A19 colL AUH
LO14 1 24-80369A23 colL 15UH
LO15 1 24-80369A19 coiL AUH
LO16 1 24-80369A19 coiL AUH
Qo001 1 48-00869933 TRANSISTOR J-FET
Q002 1 48-00869776 TRANSISTOR
Q003 1 48-00869933 TRANSISTOR J-FET
Q004 1 48-80342B48 TRANSISTOR
Q005 1 48-00869776 TRANSISTOR
Q006 1 48-00869776 TRANSISTOR
Q007 1 48-00869776 TRANSISTOR
Q008 1 48-80340B46 TRANSISTOR
R 001 1 06-10621C71 RESISTOR 6190-1-1/4
R 002 1 06-10621C71 RESISTOR 6190-1-1/4
R 003 1 06-11009C13 RESISTOR 33.5.1/4
R 004 1 06-11009C79 RESISTOR 18K-5-1/4
R 005 1 06-11009C79 RESISTOR 18K-5-1/4
R 006 1 06-11009C79 RESISTOR 18K-5-1/4
R 007 1 06-11009C79 RESISTOR 18K-5-1/4
R013 1 18-80343B79 RESISTOR,VARIABLE 10K
RO14 1 06-10621C78 RESISTOR 7.32K-1-1/4
RO15 1 06-10621C78 RESISTOR 7.32K-1-1/4
RO16 1 06-80340873 RESISTOR 12.6K-.5-1/10
RO17 1 06-11040C38 RESISTOR 2.80K-.5-1/10
RO18 1 06-11040C09 RESISTOR 1.40K-.5-1/10
RO19 1 06-11040C38 RESISTOR 2.80K-.5-1/10
R 020 1 06-11040C09 RESISTOR 1.40K-.5-1/10
R 021 1 06-11040C38 RESISTOR 2.80K-.5-1/10
R 022 1 06-11040C09 RESISTOR 1.40K-.5-1/10
R023 1 06-11040C09 RESISTOR 1.40K-.5-1/10
R 024 1 06-11009C51 RESISTOR 1.2K-5-1/4
R 025 1 06-11009C39 RESISTOR 390-5-1/4
R 026 1 06-11009C53 RESISTOR 1.5K-5-1/4
R 027 1 06-11009C53 RESISTOR 1.5K-5-1/4
R028 1 06-10621D36 RESISTOR 28.7K-1-1/4
R 029 1 06-10621D36 RESISTOR 28.7K-1-1/4
R 030 1 06-10621D32 RESISTOR 26.1K-1-1/4
R031 1 06-10621D32 RESISTOR 26.1K-1-1/4
R032 1 06-10621E21 RESISTOR 215K-1-1/4
R033 1 06-11009C53 RESISTOR 1.5K-5-1/4
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Find Qty.

No. Req. Part No. Nomenclature Part Value
R 034 1 06-10621E21 RESISTOR 215K-1-1/4
R035 1 06-10621C83 RESISTOR 8.25K-1-1/4
R 036 1 06-11009C90 RESISTOR 51K-5-1/4
R037 1 06-11009C53 RESISTOR 1.5K-5-1/4
R 038 1 06-11009C25 RESISTOR 100-5-1/4
R 039 1 06-11009C25 RESISTOR 100-5-1/4
R 040 1 06-11009C64 RESISTOR 4.3K-5-1/4
R 041 1 06-11009C77 RESISTOR 15K-5-1/4
R 042 1 06-11009C33 RESISTOR 220-5-1/4
R 043 1 06-11009C07 RESISTOR 18-5-1/4

R 044 1 06-11009C32 RESISTOR 200-5-1/4
R045 1 06-11009C36 RESISTOR 300-5-1/4
R 046 1 06-11009C25 RESISTOR 100-5-1/4
R 047 1 06-10621D51 RESISTOR 41.2K-1-1/4
R 048 1 06-10621D51 RESISTOR 41.2K-1-1/4
R 049 1 06-10621D51 RESISTOR 41.2K-1-1/4
R 050 1 06-10621D51 RESISTOR 41.2K-1-1/4
R 051 1 06-10621D21 RESISTOR 20K-1-1/4
R 052 1 06-10621D21 RESISTOR 20K-1-1/4
R053 1 06-11009C03 RESISTOR 12-5-1/4

R 054 1 06-11009C46 RESISTOR 750-5-1/4
R 055 1 06-10621C63 RESISTOR 5.11K-1-1/4
R 056 1 06-10621C92 RESISTOR 10.2K-1-1/4
R 057 1 06-10621D10 RESISTOR 15.4K-1-1/4
R 058 1 06-10621D73 RESISTOR 69.8K-1-1/4
R 059 1 06-10621D8! RESISTOR 82.5K-1-1/4
R 060 1 06-10621D5 RESISTOR 47.5K-1-1/4
R 061 1 06-11009C46 RESISTOR 750-5-1/4

R 062 1 06-10621C71 RESISTOR 6.19K-1-1/4
R 063 1 06-11009C90 RESISTOR 51K-5-1/4
R 064 1 06-11009C53 RESISTOR 1.5K-5-1/4
R 065 1 06-11009C53 RESISTOR 1.5K-5-1/4
R 066 1 06-11009C53 RESISTOR 1.5K-5-1/4
R 067 1 06-11009C29 RESISTOR 150-5-1/4

R 068 1 06-11009C63 RESISTOR 3.9K-5-1/4
R 069 1 06-11009C39, RESISTOR 390-5-1/4

R 070 1 06-11009C22 RESISTOR 75-5-1/4
RO71 1 06-11009C50 RESISTOR 1.1K-5-1/4
R072 1 06-11009C54, RESISTOR 1.6K-5-1/4
R073 1 06-11009C55 RESISTOR 1.8K-5-1/4
R074 1 06-11009C31 RESISTOR 180-5-1/4
RO75 1 06-11009A20 RESISTOR 62-5-1/4
R076 1 06-11009C07, RESISTOR 18-5-1/4
R077 1 06-11009C36 RESISTOR 300-5-1/4
RO78 1 06-11009C15 RESISTOR 39-5-1/4
R079 1 06-11009C36 RESISTOR 300-5-1/4

R 080 1 06-11009C46' RESISTOR 750-5-1/4

R 081 1 06-11009C73 RESISTOR 10K-5-1/4
R 082 1 06-11009C56: RESISTOR 2K-5-1/4

R 083 1 06-11009C47: RESISTOR 820-5-1/4

R 084 1 06-11009C59 RESISTOR 2.7K-5-1/4
R 085 1 06-11009C77! RESISTOR 15K-5-1/4

R 086 1 06-11009C29 RESISTOR 150-5-1/4

R 087 1 06-11009C03 RESISTOR 12-5-1/4

R 088 1 06-11009C49 RESISTOR 1K-5-1/4

R 089 1 06-11009D08! RESISTOR 270K-5-1/4
T001 1 2580342877, TRANSFORMER

T 002 1 25-80342B; TRANSFORMER

U 001 1 51-80345A05. INTEGRATED CIRCUIT HI-201-5 SCREENED
U 003 1 51-05596E INTEGRATED CIRCUIT

U 004 1 51-05698H01 INTEGRATED CIRCUIT

U 005 1 51-05698H01 INTEGRATED CIRCUIT

U 006 1 51-83625M62 INTEGRATED CIRCUIT

U 007 1 51-80365A27' INTEGRATED CIRCUIT

U 008 1 51-80339B82 INTEGRATED CIRCUIT

U 009 1 51-83625M6 INTEGRATED CIRCUIT

uo10 1 51-80340807' INTEGRATED CIRCUIT

von 1 51-80339B97 INTEGRATED CIRCUIT

uo012 1 51-80339B82 INTEGRATED CIRCUIT

U013 1 51-83627M93 INTEGRATED CIRCUIT

U014 1 51-80346A05 MIXER

uo1s 1 51-05469E01 INTEGRATED CIRCUIT

VR007 1 48.82256C39 DIODE,ZENER 20V-5-1/2
VR008 1 48-83461E32; DIODE.ZENER 8.2V-5-5
VR010 1 48-82256C15: DIODE,ZENER 5.1V-5-1/4
VRO16 1 48-83461E03. DIODE,ZENER 3.3V-5-1/4
Y 001 1 91-80342B86 FILTER 1.05MHZ
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RF SYNTHESIZER MODULE

GHz LOOP BOARD (A9A5)
(RTC-4043A)
Figure 11-15. Block Diagram

8V 300-350 _ 14

CLAMP
VCO SELECT
PHASE
DETECTOR LOOP
U1 % 1 RF AMP
SWITCHED 5 _Fp
u2 vCo’S 5-1GHz
01-06
90°
PHASE SHIFT
SWEEP BONKER
o 28 | ACQUISITION
SENSE CIRCUIT  fe—
-  U4-Us
23 BANDPASS us
F60 AMPLIFIER TRANSLATION E AMP
MIXER R
u10
Q7, 08
=2 <J

u7
LOCK DETECTOR 36930-55

11-27



RF SYNTHESIZER MODULE

GHz LOOP BOARD (A9AS5)
(RTC-4043A)
Figure 11-16. Schematic
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GHz LOOP BOARD (A9A5)

COMPONENTS AND COMPONENT 36930-56
SIDE TRACK SHOWN IN BLACK.

SOLDER-SIDE TRACK SHOWN

IN ORANGE

RTC-4043A

Find aty. Part No. Nomenclature Part Value
No. Req.

€001 1 23-80341B15 CAPACITOR 10UF-20-50
€002 1 21-80342B09 CAPACITOR .01UF-20-50
€003 1 21-80342B09 CAPACITOR .01UF-20-50
€004 1 23-80341B15 CAPACITOR 10UF-20-50
€005 1 23-80341B07 CAPACITOR 100UF-20-10
C 006 1 21-80342B09 CAPACITOR .01UF-20-50
€007 1 21-80339B67 CAPACITOR 56PF-10-200
€008 1 21-80342B09 CAPACITOR .01UF-20-50
€009 1 23-80341B15 CAPACITOR 10UF-20-50
co10 1 21-80342B32 CAPACITOR .01UF-5-50
con 1 21-80370A19 CAPACITOR 4.7PF-5PF-100
coi12 1 21.80344B29 CAPACITOR 56PF-5-100 NOMINAL
co12 S01 21.80344B28 CAPACITOR 47PF-5-100
co12 S0t 21-80344B30 CAPACITOR 68PF-5-100
co12 so01 21-80344B31 CAPACITOR 82PF-5-100
co13 1 21-80370A09 CAPACITOR 1.5PF-.5PF-100
co14 1 21-80370A09 CAPACITOR 1.5PF-.5PF-100
co15 1 21-80370A14 CAPACITOR 22PF-5-100
co16 1 23-80341B07 CAPACITOR 100UF-20-10
co17 1 21-80342B09 CAPACITOR .01UF-20-50
co1s 1 21-80342B10 CAPACITOR .1UF-20-50
co19 1 21-80339B67 CAPACITOR 56PF-10-200
€020 1 21-80339B72 CAPACITOR .001UF-10-200
c 021 1 21-80339B67 CAPACITOR 56PF-10-200
co022 1 21-80339B67 CAPACITOR 56PF-10-200
co023 1 21-80339B63 CAPACITOR 100PF-10-200
co024 1 20-80344B33 CAPACITOR, VARIABLE 5-20PF

C025 1 21-80339B67 CAPACITOR 56PF-10-200
€026 1 21-80342B09 CAPACITOR .01UF-20-50
co027 1 21-80342B09 CAPACITOR .01UF-20-50
C028 1 21-80342B09 CAPACITOR .01UF-20-50
€029 1 21-80342B10 CAPACITOR .1UF-20-50
€030 1 21.80342B09 CAPACITOR .01UF-20-50
€031 1 21-80342B10 CAPACITOR .1UF-20-50
€032 1 21-80339B72 CAPACITOR .001UF-10-200
€033 1 21-80339B72 CAPACITOR .001UF-10-200
C034 1 21-80342B10 CAPACITOR 1UF-20-50
€035 1 21-80342B14 CAPACITOR 47UF-20-50

C 036 1 21-80339B65 CAPACITOR 33PF-10-200
€037 1 21-80339B68 CAPACITOR 68PF-10-200
C038 1 21-80339B65 CAPACITOR 33PF-10-200
€039 1 21-80339B68 CAPACITOR 68PF-10-200
C 040 1 21-80339B63 CAPACITOR 100PF-10-200
C 041 1 21.80339B67 CAPACITOR 56PF-10-200
C042 1 21-80339B67 CAPACITOR 56PF-10-200
€043 1 21-80339B67 CAPACITOR 56PF-10-200
C044 1 23-80341B15 CAPACITOR 10UF-20-50
€045 1 23-80341B15 CAPACITOR 10UF-20-50

C 046 1 21-80369A88 CAPACITOR 22PF-5-500

C 047 1 21-80369A89 CAPACITOR 27PF-5-500
€048 1 21-80342B09 CAPACITOR .01UF-20-50
€049 1 23-80341B07 CAPACITOR 100UF-20-10
€050 1 21-80342B09 CAPACITOR .01UF-20-50

C 051 1 21-80339B67 CAPACITOR 56PF-10-200
C 052 1 23-80341B15 CAPACITOR 10UF-20-50

C 054 1 23-80341B15 CAPACITOR 10UF-20-50
€055 1 21-80342B10 CAPACITOR .1UF-20-50

C 056 1 21-80339B72 CAPACITOR .001UF-10-200
C 057 1 21-80339B24 CAPACITOR 110PF-5-500
C 058 1 21-80339B72 CAPACITOR .001UF-10-200
€059 1 21-80339B72 CAPACITOR .001UF-10-200
€060 1 21-80339B72 CAPACITOR .001UF-10-200
C 061 1 21-80370A21 CAPACITOR 100PF-20-100
C 062 1 21-80370A21 CAPACITOR 100PF-20-100
€063 1 21-80339B63 CAPACITOR 100PF-10-200
C 064 1 21-80370A21 CAPACITOR 100PF-20-100
CRO001 1 48-84463K02 DIODE

CRO002 1 48-82190H47 DIODE

CRO003 1 48-82190H47 DIODE

CRO004 1 48-82190H37 DIODE

CRO005 1 48-82190H37 DIODE

CRO006 1 48-80339B87 DIODE

CRO007 1 48-80339B87 DIODE

CRO008 1 48-82466H13 DIODE

CRO009 1 48-82466H13 DIODE

CRO010 1 48-84463K02 DIODE

L 001 1 24-80369A28 colL 6.8UH

L 002 1 2483961801 CHOKE

L 003 1 24-83961B01 CHOKE

L 004 1 24-80342B73 colL

L 005 1 24-80342B72 colL

L 006 1 24-83961B01 CHOKE

L 007 1 24-83961B01 CHOKE

L 008 1 24-80369A19 coiL AUH

L 009 1 24-80369A23 coiL A5UH

F SYNTHESIZER MODULE

GHz LOOP BOARD (A9A5)
(RTC-4043A)

Figure 11-17a. Printed Wiring Board
Assembly and Parts List
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RF SYNTHESIZER MODULE
GHz LOOP BOARD (A9A5)
(RTC-4043A)

Figure 11-17b.  Printed Wiring Board
Assembly and Parts List
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GHz LOOP BOARD (A9A5) (Cont)

RTC-4043A

Find aty. Part No. Nomenclature Part Value Find aty. Part No. Nomenclature Part Value
No. Req. No. Req

Lo10 1 24-80340B51 coiL 27UH R 068 1 06-10621C05 RESISTOR 1.27K-1-1/4

LO11 1 24-80340B51 coiL 27UH R 069 1 06-10621834 RESISTOR 237-1-1/4

Lo012 1 24-80369A27 coiL ATUH R 070 1 06-11045A39 RESISTOR 390-5-1/2

L013 1 24-80369A28 coiL 6.8UH RO71 1 06-11009C18 RESISTOR 51-5-1/4

LO14 1 24-80340B50 colL 12UH RO72 1 06-11009C75 RESISTOR 12K-5-1/4

LO15 1 24-80369A32 coiL 2.2UH R073 1 06-00185A29 RESISTOR 150-5-1/8

L016 1 24-80340B51 coiL 27UH R074 1 06-11041C50 RESISTOR 240-5-1/8

LO17 1 24-83961B01 CHOKE R 075 1 06-11009C39 RESISTOR 390-5-1/4

Q001 1 48-80340B86 TRANSISTOR MPS6520 T 001 1 25-80342B53 TRANSFORMER ASSY 2T #32 ON 3B BEAD

Q002 1 48-80345A47 TRANSISTOR U 001 1 51-80346A05 MIXER

Q003 1 48-80340B86 TRANSISTOR MPS$6520 U 002 1 51-80339B96 INTEGRATED CIRCUIT

Q004 1 48-80340B48 TRANSISTOR U003 1 51-80340864 INTEGRATED CIRCUIT

Q005 1 48-80340B85 TRANSISTOR MPS6519 U 004 1 51-80339B99 INTEGRATED CIRCUIT

Q006 1 48-80340B85 TRANSISTOR MPS6519 U 005 1 51-83629M71 INTEGRATED CIRCUIT

Qo007 1 48-00869776 TRANSISTOR U 006 1 51-82884L71 INTEGRATED CIRCUIT

Qo008 1 48-00869776 TRANSISTOR U007 1 51-80346A05 MIXER

Q009 1 48-80340B86 TRANSISTOR MPS6520 U 008 1 51-80346A05 MIXER

R 001 1 06-11009C52 RESISTOR 1.3K-5-1/4 U 009 1 51-80346A54 INTEGRATED CIRCUIT

R 002 1 06-11009C33 RESISTOR 220-5-1/4 uo10 1 51-80340890 INTEGRATED CIRCUIT

R 003 1 06-11009C60 RESISTOR 3K-5-1/4 uon 1 51-05292H02 INTEGRATED CIRCUIT

R 004 1 06-11009C29 RESISTOR 150-5-1/4 U012 1 51-80340B04 INTEGRATED CIRCUIT

R 005 1 06-11009C71 RESISTOR 8.2K-5-1/4 VR001 1 48-82256C51 DIODE,ZENER 5.1V-5-5

R 006 1 06-11041C50 RESISTOR 240-5-1/8 VR002 1 RG-1N4749A DIODE,ZENER 24V-5-1

R 007 1 06-11009C26 RESISTOR 110-5-1/4 006 1 30-80344B03 CABLE,JUMPER NO.1

R 008 1 06-11009C39 RESISTOR 390-5-1/4 007 1 30-80344B804 CABLE,JUMPER NO.2

R 009 1 06-11009C49 RESISTOR 1K-5-1/4 008 1 30-80344B05 CABLE,JUMPER NO.3

R010 1 06-00185A65 RESISTOR 4.7K-5-1/8

ROT1 1 06-11009C70 RESISTOR 7.5K-5-1/4 T001 Transformer Assembly

R012 1 06-11009C41 RESISTOR 470-5-1/4

R013 1 06-11009C49 RESISTOR 1K-5-1/4 25-80342B53

RO15 1 06-11041A03 RESISTOR 2.75-1/8 001 1 74-15169A01 BEAD

R016 1 06-11041A23 RESISTOR 18-5-1/8

R017 1 06-11009C90 RESISTOR 51K-5-1/4

RO18 1 06-11009C90 RESISTOR 51K-5-1/4

RO19 1 06-10621B86 RESISTOR 825-1-1/4

R020 1 06-10621C99 RESISTOR 121K-1-1/4

R 021 1 06-11009D19 RESISTOR 750K-5-1/4

R022 1 06-11009C98 RESISTOR 110K-5-1/4

R023 1 06-11009C71 RESISTOR 8.2K-5-1/4

R 024 1 06-11009C75 RESISTOR 12K-5-1/4

R 025 1 06-11009C91 RESISTOR 56K-5-1/4

R 026 1 06-11009C83 RESISTOR 27K-5-1/4

R027 1 06-11009C90 RESISTOR 51K-5-1/4

R028 1 06-10621E01 RESISTOR 133K-1-1/4

R029 1 06-11009D11 RESISTOR 360K-5-1/4

R 030 1 06-11009C90 RESISTOR 51K-5-1/4

R 031 1 06-11009C95 RESISTOR 82K-5-1/4

R 032 1 06-11009C95 RESISTOR 82K-5-1/4

R 033 1 06-11009D20 RESISTOR 820K-5-1/4

R034 1 06-11009C99 RESISTOR 120K-5-1/4

R 035 1 06-11009C75 RESISTOR 12K-5-1/4

R 036 1 06-11009D04 RESISTOR 180K-5-1/4

R 037 1 06-11009C95 RESISTOR 82K-5-1/4

R038 1 06-10621886 RESISTOR 825-1-1/4

R 039 1 06-11009C77 RESISTOR 15K-5-1/4

R 040 1 06-11009C92 RESISTOR 62K-5-1/4

R 041 1 06-11009C49 RESISTOR 1K-5-1/4

R 042 1 06-11009C95 RESISTOR 82K-5-1/4

R 043 1 06-11009C83 RESISTOR 27K-5-1/4

R 044 1 06-11009C95 RESISTOR 82K-5-1/4

R 045 1 06-11009C36 RESISTOR 300-5-1/4

R 046 1 06-11009C07 RESISTOR 18-5-1/4

R 047 1 06-11009C36 RESISTOR 300-5-1/4

R 048 1 06-11009C31 RESISTOR 180-5-1/4

R 049 1 06-11009C40 RESISTOR 430.5-1/4

R 050 1 06-11041C43 RESISTOR 120-5-1/8

R 051 1 06-11009C56 RESISTOR 2K-5-1/4

R 052 1 06-11009C49 RESISTOR 1K-5-1/4

R053 1 06-11009C36 RESISTOR 300-5-1/4

R 054 1 06-11009C07 RESISTOR 18-5-1/4

R 055 1 06-11009C36 RESISTOR 300-5-1/4

R 056 1 06-11009C21 RESISTOR 68-5-1/4

R 057 1 06-11009C27 RESISTOR 120-5-1/4

R 058 1 06-11009C36 RESISTOR 300.5-1/4

R 059 1 06-11009C41 RESISTOR 470-5-1/4

R 060 1 06-11009C15 RESISTOR 39.5-1/4

R 061 1 06-11009C19 RESISTOR 56-5-1/4

R 062 1 06-11009C31 RESISTOR 180-5-1/4

R 064 1 06-11009C31 RESISTOR 180-5-1/4

R 065 1 06-11009C12 RESISTOR 30-5-1/4

R 066 1 06-11009C31 RESISTOR 180-5-1/4

R 067 1 06-11009C41 RESISTOR 470-5-1/4
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RF SYNTHESIZER MODULE

640-MHz LOOP BOARD (A9A6)
(RTC-4044A)
Figure 11-19. Schematic
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640-MHz LOOP BOARD (A9A6) RE 8YI ODULE
RTC-4044A
640-MHz LOOP BOARD (A9A6)
:':d g;yq Part No. Nomenclature Part Value (RTC-4044A)
005 1 30-80343B95 JUMPER,COAX FIQA ure 11 f()' ;gn tedeIrmg Board
C 001 1 21-80339B67 CAPACITOR 56PF-10-200
€002 1 21-80341B54 CAPACITOR 150PF-5-50 ssemb yan arts List
C 003 1 21-80341B80 CAPACITOR 430PF-5-50
C 004 1 21-80339B67 CAPACITOR 56PF-10-200
C 005 1 21-80342B13 CAPACITOR .047UF-20-50
C 006 1 21-80339B79 CAPACITOR 470PF-10-200
€008 1 21-80342B10 CAPACITOR 1UF-20-50
C 009 1 21-80341B45 CAPACITOR 100PF-5-50
€010 1 21-80341B60 CAPACITOR 220PF-5-50
cott 1 21-80341B60 CAPACITOR 220PF-5-50
co012 1 21-80341B68 CAPACITOR 33PF-5-50
Cco013 1 21-80342B08 CAPACITOR .0068UF-10-100
co14 1 21-80342B08 CAPACITOR .0068UF-10-100
co015 1 21-80342B09 CAPACITOR .01UF-20-50
co016 1 23-80341B15 CAPACITOR 10UF-20-50
co17 1 21-80339B67 CAPACITOR 56PF-10-200
co18 1 21-80344B32 CAPACITOR 22PF-10-100
co19 1 21-80339B63 CAPACITOR 100PF-10-200
C 020 1 21-80339B67 CAPACITOR 56PF-10-200
C 021 1 23-84665F26 CAPACITOR 100UF-20-16
C022 1 21-80344B44 CAPACITOR 7.5PF-.5-100
Co023 1 21-80339B63 CAPACITOR 100PF-10-200
C 024 1 21-80342B09 CAPACITOR .01UF-20-50
C 025 1 23-83441B15 CAPACITOR 1.0UF-20-35
C 026 1 21-80339B63 CAPACITOR 100PF-10-200
co027 1 21-80370A14 CAPACITOR 22PF-5-100
co028 1 21-80339B67 CAPACITOR 56PF-10-200
€029 1 21-80339B63 CAPACITOR 100PF-10-200
€030 1 21-80342B09 CAPACITOR .01UF-20-50
C 031 1 21-80339B67 CAPACITOR 56PF-10-200
€033 1 21-80370A12 CAPACITOR 15PF-5-100
C034 1 21-80370A12 CAPACITOR 15PF-5-100
C035 1 21-80339B63 CAPACITOR 100PF-10-200
C 036 1 21-80342B10 CAPACITOR 1UF-10-50
€037 1 23-80341B15 CAPACITOR 10UF-20-50
€038 1 21-80339B63 CAPACITOR 100PF-10-200
C 039 1 21-80342B10 CAPACITOR 1UF-20-50
C 040 1 23-80341B13 CAPACITOR 47UF-20-25
C 041 1 21-80342B10 CAPACITOR 1UF-20-50
C 042 1 21-80339B63 CAPACITOR 100PF-10-200
C 043 1 23-80340B96 CAPACITOR 1.0UF-20-25
C 046 1 21-80339B63 CAPACITOR 100PF-10-200
C 047 1 23-80341B15 CAPACITOR 10UF-20-50
C 049 1 23-80341B15 CAPACITOR 10UF-20-50
C 050 1 21-80342B09 CAPACITOR .01UF-20-50
C 051 1 21-80339B63 CAPACITOR 100PF-10-200
C 052 1 21-80342B09 CAPACITOR .01UF-20-50
CRO001 1 48-84463K02 DIODE
CR002 1 48-80339B95 DIODE
CR003 1 48-82466H13 DIODE
CR004 1 48-82466H13 DIODE
FLOO1 1 48-80346A08 CRYSTAL FILTER 10MHZ-2-POLE
L 001 1 24-80369A32 colL 2.2UH
L 002 1 24-83961B01 CHOKE
L 003 1 24-80369A29 coiL 10UH
L 004 1 24-80369A33 CcoiL 47UH
L 005 1 24-80340B50 coiL 12UH
L 006 1 24-83961801 CHOKE
36930-59 L 007 1 24-80340B50 colL 12UH
COMPONENTS AND COMPONENT L 008 1 24-80342B71 COoIL
SIDE TRACK SHOWN IN BLACK L 009 1 24-80340B50 colL 12UH
SOLDER-SIDE TRACK SHOWN L010 1 24-80340B50 colL 12UH
IN ORANGE LO12 1 24-80342B66 colL
L013 1 24-80369A42 coiL 1000UH
L014 1 24-80369A42 coiL 1000UH
Q001 1 48-80340B86 TRANSISTOR MPS6520
Q002 1 48-00869824 TRANSISTOR
Q003 1 48-80340B85 TRANSISTOR MPS6519
R 003 1 06-11041C41 RESISTOR 100-5-1/8
R 004 1 06-11009C49 RESISTOR 1K-5-1/4
R 005 1 06-11009C42 RESISTOR 510-5-1/4
R 006 1 06-11009C42 RESISTOR 510-5-1/4
R 007 1 06-11009C69 RESISTOR 6.8K-5-1/4
R 008 1 06-11009C22 RESISTOR 75-5-1/4
R 009 1 06-10621C37 RESISTOR 2.74K-1-1/4
R010 1 06-11009C94 RESISTOR 75K-5-1/4
RO11 1 06-10621C37 RESISTOR 2.74K-1-1/4
R012 1 06-80344B24 RESISTOR 2.2M-5-1/4
R013 1 06-11009C97 RESISTOR 100K-5-1/4
RO14 1 06-11009C59 RESISTOR 2.7K-5-1/4
RO015 1 06-11009C59 RESISTOR 2.7K-5-1/4
R016 1 06-11009C51 RESISTOR 1.2K-5-1/4
- RO17 1 06-11009C46 RESISTOR 750-5-1/4
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640-MHz LOOP BOARD (A9A6) (Cont)

RTC-4044A
Find aty. Part No. Nomenclature Part Value
No. Req.
RO18 1 06-11009C51 RESISTOR 1.2K-5-1/4
R019 1 06-11009C42 RESISTOR 510-5-1/4
R 020 1 06-11041C58 RESISTOR 510-5-1/8
R 021 1 06-11009C39 RESISTORS 390-5-1/4
R 022 1 06-11009C33 RESISTOR 220-5-1/4
R 023 1 06-11041C27 RESISTOR 27.5-1/8
R 024 1 06-11041A19 RESISTOR 12-5.1/8
R 025 1 06-11041C41 RESISTOR 100-5-1/8
R 026 1 06-11009C32 RESISTOR 200-5-1/4
R 031 1 06-11045A55 RESISTOR 1.8K-5-1/2
R 032 1 06-11009C54 RESISTOR 1.6K-5-1/4
R 033 1 06-11009C22 RESISTOR 75-5-1/4
R 034 1 06-11009C66 RESISTOR 5.1K-5-1/4
R 035 1 06-11009C27 RESISTOR 120.5-1/4
R 037 1 06-10621834 RESISTOR 237-1-1/4
R 038 1 06-10621C05 RESISTOR 1.27K-1-1/4
R 039 1 06-11041A21 RESISTOR 15-5-1/8
R 040 1 06-11041A33 RESISTOR 47.5-1/8
T002 1 25.80342B75 TRANSFORMER
U001 1 51-80340B89 INTEGRATED CIRCUIT
U002 1 51-83222M02 INTEGRATED CIRCUIT
U003 1 51-80345A01 INTEGRATED CIRCUIT CA3140E SCREENED
U004 1 51-80340B62 INTEGRATED CIRCUIT
U 005 1 51-05698H01 INTEGRATED CIRCUIT
U006 1 51-80340B05 INTEGRATED CIRCUIT
U007 1 51-05469E01 INTEGRATED CIRCUIT
VR005 1 48-82256C39 DIODE,ZENER 20V-5-1/2
VR006 1 48-83461E03 DIODE,ZENER 3.3V-5-5
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COMPONENTS AND FRONT SIDE
OF BOARD SHOWN IN BLACK.
INNER LAYER OF BOARD
SHOWN IN ORANGE.

SYNTHESIZER MOTHERBOARD (A9A7)

36930-61A

RTC-4045A
Find Qty.
No. Req. Part No. Nomenclature Part Value
003 1 45-80339B28 CARD EJECTOR
004 1 45-80339B42 CARD EJECTOR MARKED
c 001 1 21-80370A21 CAPACITOR 100PF-20-100
C 002 1 21-80370A21 CAPACITOR 100PF-20-100
€003 1 21-80370A21 CAPACITOR 100PF-20-100
C 004 1 21-80370A21 CAPACITOR 100PF-20-100
C 005 1 21-80370A21 CAPACITOR 100PF-20-100
C 006 1 21-80370A21 CAPACITOR 100PF-20-100
C 007 1 21-80370A21 CAPACITOR 100PF-20-100
C 008 1 21-80370A21 CAPACITOR 100PF-20-100
C 009 1 21-80370A21 CAPACITOR 100PF-20-100
co10 1 21-80370A21 CAPACITOR 100PF-20-100
con 1 21-80370A21 CAPACITOR 100PF-20-100
co12 1 21-80370A21 CAPACITOR 100PF-20-100
co13 1 21-80370A21 CAPACITOR 100PF-20-100
co14 1 21-80370A21 CAPACITOR 100PF-20-100
co1s 1 21-80370A21 CAPACITOR 100PF-20-100
co016 1 21-80370A21 CAPACITOR 100PF-20-100
co017 1 21-80370A21 CAPACITOR 100PF-20-100
co1s 1 21-80370A21 CAPACITOR 100PF-20-100
co19 1 21-80370A21 CAPACITOR 100PF-20-100
€020 1 21-80370A21 CAPACITOR 100PF-20-100
c o021 1 21-80370A21 CAPACITOR 100PF-20-100
co022 1 21-80370A21 CAPACITOR 100PF-20-100
co023 1 21-80370A21 CAPACITOR 100PF-20-100
C 024 1 21-80370A21 CAPACITOR 100PF-20-100
C 025 1 21-80370A21 CAPACITOR 100PF-20-100
C 026 1 21-80370A21 CAPACITOR 100PF-20-100
co27 1 21-80370A21 CAPACITOR 100PF-20-100
co028 1 21-80370A21 CAPACITOR 100PF-20-100
C 029 1 21-80370A21 CAPACITOR 100PF-20-100
€030 1 21-80370A21 CAPACITOR 100PF-20-100
C 031 1 21-80370A21 CAPACITOR 100PF-20-100
Co032 1 21-80370A21 CAPACITOR 100PF-20-100
c033 1 21-80370A21 CAPACITOR 100PF-20-100
C034 1 21-80370A21 CAPACITOR 100PF-20-100
Co035 1 21-80370A21 CAPACITOR 100PF-20-100
€036 1 21-80370A21 CAPACITOR 100PF-20-100
c 037 1 21-80370A21 CAPACITOR 100PF-20-100
Co038 1 21-80370A21 CAPACITOR 100PF-20-100
€039 1 21-80370A21 CAPACITOR 100PF-20-100
C 040 1 21-80370A21 CAPACITOR 100PF-20-100
C 041 1 21-80370A21 CAPACITOR 100PF-20-100
C 042 1 21-80370A21 CAPACITOR 100PF-20-100
€043 1 21-80370A21 CAPACITOR 100PF-20-100
C 044 1 21-80370A21 CAPACITOR 100PF-20-100

RF SYNTHESIZ
SYNTHESIZER MOTHERBOARD (A9A7)
(RTC-4045A)

Figure 11-21a.  Printed Wiring Board
Assembly and Parts List (Sheet 1 of 2)
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RF SYNTHESIZER

SYNTHESIZER MOTHERBOARD (A9A7)
(RTC-4045A)

Figure 11-21b.  Printed Wiring Board
Assembly and Parts List (Sheet 2 of 2)

COMPONENTS AND BACKSIDE
OF BOARD SHOWN IN BLACK.

INNER LAYER OF BOARD
SHOWN IN ORANGE

36930-61

(See Sheet I, p. 11-35, for Parts List)
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	11. RF Synthesizer Module (A9)

