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MODEL 1632 DEMODULATOR/ 

MODEL 1256 DISPLAY UNIT 

MODEL 1632 DEMODULATOR 

FEATURES 

ecopies many CCITT compatible signals 

ecopies with only one FSK tone 

eDigitally controlled filters 

eFast setup with companion Model 1256 

GENERAL 
The Model 1632 is an extremely versatile 
Tone Demodulator which can be readily ad­
justed to receive signals from most of the 
FSK or on/off keyed, single or multichannel 
VFDM schemes presently in use. This ver­
satility makes the device particularly well 
suited for surveillance, monitoring, and 
testing activities. 

The Model 1632 chassis contains two com­
plete demodulators, each with its own sep­
arate operating controls. Each demodulator 
has two bandpass filters whose center fre­
quencies and bandpass widths are selectable. 
This latter feature permits independent 
detection of the mark and space tones which 
further increases the flexibility of the 
device, in that, as soon as one tone has 
been tuned, copying of data may begin. In 
the case of FSK, a search is then made for 
the cooperating tone. When located, the 

GENERAL (cont. ) 

second tone enhances the performance of the 
unit. 

The demodulators may be automatically and 
rapidly set up, to predetermined values, 
using the Model 1256 display unit. The 
Model 1256 is discussed on the following 
pages. 

DESIGN 
The Model 1632 is an all solid-state 
device housed in an aluminum cabinet, 
suitable for mounting in a standard 19-
inch EIA rack. A vertical rack space 
of 3~ inches is required. 

The unit without options contains 16 
printed circuit boards. Access is pro­
vided by a removable top cover. All 
operating controls and indicators are 
conveniently located on the front panel. 

FREDERICK ELECTRONICS CORPORATION 
Hayward Road I Post Office Box 502 I Frederick, Maryland 21701 

Telephone· (301) 662-5901 I Cable: FREDCO I Telex: 893438 e 
DATE 
2/76 



APPLICATIONS 
SIGNALING SCHEME 

Some of the commonly encountered multi­
channel VFDM systems with which the Model 
1632 is compatible are those which operate 
in accordance with CCITT Recommendations 
R3l, R36, R37, R38-A, Band R39. The unit 
is also capable of demodulating on/off 
keying such as that covered by Recommenda­
tion R35. 

Individual filters for center frequencies 
may be chosen in increments of either 
30 Hz or 42.5 Hz, beginning at 300 Hz for 
the 30 Hz steps and 255 Hz for the 42.5 Hz 
spacing. Both of these modes have upper 
limits, which are detailed below. The 
bandpass filter widths which may be chosen 
are 10Hz (for tuning only), 40Hz, 55 Hz, 
75 Hz, 105 Hz, 145 Hz, 200 Hz, and 275 Hz. 

In addition to the exact center frequencies 
mentioned, many more "effective center fre­
quencies" can be copied by selecting the 
closest exact center frequency and a wide 
bandpass. Single channel FSK is copied in 
this manner. IF signals are supplied from 
the output of a receiver, and the receiver 
has an adjustable BFO, then the exact cen­
ter frequency is unimportant. 

SPECIFICA liONS 
DATA INPUTS 

Using Front Panel Controls 

llF = 30 Hz 
llF = 42.5 Hz 

300 Hz to 5970 Hz 
255Hz to 8457.5 Hz 

Controlled from Model 1256 

llF = 30 Hz 300 Hz to 4770 Hz 
llF = 42.5 Hz 255Hz to 6757.5 Hz 

Maximum Baud Rate 

300 baud or less depending upon 
bandpass used. 

Input Level 

+10 dbm to -40 dbm for 600 ohm circuit 
lv rms for lOk ohm circuit 

Number of Inputs 

Two inputs. Either or both demodu­
lators may be switched to either 
input. 

SPECIFICATIONS {cont.) 

DATA OUTPUTS 

Number of Outputs 

Two outputs. One per demodulator or 
the demodulators may be connected to­
gether for a single, diversity output. 

Output Circuit Configuration 

Standard - Polar voltage (nominally 
±6v) compatible with MIL-STD-188C or 
internally strappable for EIA-RS-232-C. 

Optional - Plug-in neutral or polar dry 
contacts (up to 100 rna at 130 vdc) of 
solid-state optically isolated high 
level keyers. 

POWER REQUIREMENTS 

AC Power 

115/230 vac ±10%, 47 to 400 Hz, 
55 watts (without optional loop 
power supply). 

OPTIONS 

Power Supply 

A plug-in power supply is available 
for use with high level keyers. 

Remote Control Input 

Consists of a 5-wire, low voltage 
cable from Model 1256. 

PHYSICAL DESCRIPTION 

Chassis Dimensions 

19 inches (48.3 em) wide 
3Y, inches (8.89 em) high 
20 inches (50.8 em) deep 

Weight 

Approximately 20 pounds (9.07 kg) 

Finish 

Clear irridited aluminum chassis, 
front panel light gray with black 
filled engraved markings. 

Operating Temperature 

oo to +5ooc ambient 
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MODEL 1256 DISPLAY UNIT 

FEATURES 

e Programmable for various signaling schemes 

e Displays status of up to 24 channels 

e Provides rapid setup of Model 1632 

GENERAL 
The Model 1256 scans through a programmed 
set of frequencies, detects the presence 
or either a steady state tone or keyed 
signals at the chosen frequencies, and 
displays this information on its front 
panel. 

The scanned frequencies are normally a set 
of tones which form a "Voice Frequency Di­
vision Multiplex" system such as those rec­
ommended by CCITT. An operator watching 
this display can readily determine which 
channels contain traffic. A remotely con­
nected Model 1632 demodulator may be easily 
and quickly set up on an active channel 
using the controls of the Model 1256. 

Mode switches permit selection of any of 
four preprogrammed, on/off keying (OOK) or 
frequency shift keying (FSK) tone frequency 
sets. Six individual inputs are provided 
and selection is made via a rotary switch. 
Up to six remote demodulators may be con­
trolled. The addresses of these units are 
automatically inserted into the control 
signal format and are dependent upon the 

GENERAL ( cont. ) 

position of a front panel switch. Control 
instructions are sent to the demodulator 
whenever one of the channel switches is 
activated. In addition to the address 
data, the control instruction contains 
such information as center frequency and 
bandwidth of the tone filters and detection 
mode (i.e., OOK or FSK). 

When an instruction has been sent, the chan­
nel number which the demodulator is to copy 
within a given frequency scheme, is dis­
played on the front panel. Selecting a new 
demodulator address causes the number of the 
channel, which that demodulator was last in­
structed to copy, to be displayed. 

DESIGN 
The Model 1256 is an all solid-state device 
housed in an aluminum cabinet for mounting 
in a standard EIA rack. The unit contains 
nine printed circuit boards. Access is pro­
vided by a removable top cover. All oper­
ating controls and indicators are conven­
iently located on the front panel. 



'.../ APPLICATIONS 
SIGNALING SCHEME AND PROGRAMMING 

The Model 1256 is normally programmed for 
the following frequency schemes: 

MODE 1 - 24 channels, on-off keyed be­
ginning at 420 Hz and spaced at 120 Hz 
intervals {per CCITT R-35); 

MODE 2 - 24 channels, ±30 Hz FSK begin­
ning at 420 Hz and spaced at 120 Hz 
intervals (per CCITT R-31); 

MODE 3 - 18 channels, ±42.5 Hz FSK be­
ginning at 425 Hz and spaced at 170 Hz 
intervals (per CCITT R-39); 

MODE 4 - 9 channels, ±85 Hz FSK begin­
ning at 850 Hz and spaced at intervals 
of 340 Hz. 

Programming for other frequency schemes 
is possible within some limitations (avail­
able by special order and quotation only). 

SPECIFICATIONS 
DATA INPUTS 

Input Signals 

MODE 1 OOK 300-4110 Hz } 
MODE 2 FSK 300-4110 Hz 
MODE 3 FSK 255-5652.5 Hz 
MODE 4 FSK 255-5652.5 Hz 

Input Level 

-40 dbm to +10 dbm 

Number of Inputs 

6 {switch selectable) 

Input Impedance 

Depending 
on program 

10,000 ohms (balanced and isolated) 

SPECIFICATIONS (cont.) 

DATA INPUTS {cont.) 

Frequency Increments 

OOK - 30 Hz ) Or multiple 
FSK - 30 Hz and 42.5 Hz thereof 

Tone Channels 

96 channels programmable in groups 
of 24 

Interface To Demodulators 

5-wire low voltage cable 

POWER REQUIREMENTS 

AC Power 

115/230 vac ±10%, 47/400 Hz, 
35 watts 

PHYSICAL DESCRIPTION 

Chassis Dimensions 

19 inches (48.3 em) wide 
1-3/4 inches (4.4 em) high 
20 inches {50.8 em) deep 

Weight 

Approximately 13 pounds 
{5.9 kg) 

Finish 

Clear irridited aluminum chassis, 
front panel light gray with black 
filled engraved markings 

Operating Temperature 

oo to 50°C ambient 

ALL SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTIFICATION 
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MARUAL ERRATA SHEET 

EQUIP MAROAL 
MODEL NO: 1632A MARUAL PART NO: TMC41100 DATE: MAR 85 

================================================================== 
REFERENCE CORRECTION 

================================================================== 
Figure 6-16. 

Parts List 
Item 6: Change MFR from SPRAGUE to KEMET. 

Change MFR P/N from 150Dl07X902082 
to T310Dl07M020AS 

--- ECN 6824 ---------- SEP 85 --------------------------------------

PROBLEM: 

CAUSE: 

SOLUTION: 

Auto-Mark-Hold (AMH) does not function when 
the input is a Frequency Division Multiplexed 
(FDM) signal and when 16 or more tone pairs 
are being used. 

Nominal level of the AMH was previously set at 
-55 dBm. The AGC action on the input AMH is 
not low enough because the threshold is 
typically 10 dB below the peak power of the 
bandpass filter signal. When an FDM signal is 
applied each individual signal may be as much 
as 25 dB below the composite peak. If this is 
the case AMH would be engaged at all input 
levels where the composite peak is higher than 
10 to 15 dB above a single tone pairs level. 

Reduce the AMH Threshold as follows -

Set to -60 dBm for single tone pair 
operation. This will produce nominal 
threshold levels which would be 
equivalent to -40 dBm for a full 
composite (24) tone pairs. /~ 

-------------------APR 86 -----------------------------------~ 
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SECTION I 

INTRODUCTION 

1.1 PURPOSE OF EQUIPMENT 

The Model 163 2A is a flexible voice frequency carrier 
demodulator that provides a means of receiving two multichannel 
or independent signals. 

The tone frequencies and bandwidths are adjustable from the 
front panel and cover all standard voice frequency channels in 
increments of 30 or 42.5 Hz and baud rates up to 300. 

The individual demodulators may be locally controlled from the 
front panel or remotely controlled by serial transmission of 
two 32-bit binary words. This feature allows a remote system 
to automatically establish receiving parameters that have been 

set up on a scheduled basis. All front panel controls except 
input selection and local/remote selection can be remote 
controlled. 

Diversity capability is included so that the two demodulators 
may be externally tied together or to another similar 
demodulator. 

The tone filter center frequencies are crystal controlled to 
+2Hz. The demodulator is a single conversion type with a 
highly stable frequency synthesizer used for the local 
oscillator. An AGC circuit is provided for superior 
performance in a multiplex environment. 

Each demodulator has its own sense switch to change the mark­

space polarities in the event that they are received inverted. 
In addition, each demodulator has an auto mark-hold feature to 
place the output in the mark-hold condition should both the 
mark and space channels fail. 

1.2 PHYSICAL DESCRIPTION 

The Model 1632A is an all solid-state device housed in an 
aluminum rack-mounting cabinet 19 inches wide by 3. 5 inches 
high by 19 inches deep. The unit contains 17 PC boards without 
options. Access is provided by a removable top cover. 

1.3 SPECIFICATIONS 

Specifications for the Model 1632A are listed in Table 1-1. 

Table 1-1. Specifications Model 1632A 

1-1 



ITEM 

LOCAL CONTROL 
FREQUENCY RANGE 

REMOTE CONTROL 
FREQUENCY RANGE 

TONE FREQUENCY 
INCREMENTS 

CHANNEL SPACING 

MAXIMUM BAUD RATE 

INPUT LEVEL 

INPUT IMPEDANCE 

SIGNALLING SCHEMES 

NUMBER OF INPUTS 

LOW LEVEL 

DIVERSITY 

ENVELOPE 

Af == 
(from 
Af == 

(from 

Af = 
(from 
Af = 

(from 

Af = 
Af = 

DESCRIPTION 

30 Hz 
300 Hz to 5970 Hz) 
42.5 Hz 
255Hz to 8457.5 Hz) 

30 Hz 
300 Hz to 4770 Hz) 
42.5 Hz 
255 Hz to 6757.5 Hz) 

30 Hz 
42.5 Hz 

·"' 

Multiples of 30 Hz or 42.5 Hz depending 
on Af. 

300 baud (dependent on filter bandwidth). 

+10 dBm to -4 0 dBm for 600 ohm circuit, 
nominal l;volt rms for 10K ohm circuit. 

600 ohms Unbalanced (600 ohms balanced and isolated optional) l0K ohms Unbalanced. 

FSK or ON/OFF keyed tone. 

Two are provided, either demod may be 
connected to either input by a front panel switch. 

Polar keying (nominally +6V) compatible with MIL-STD-188C. May be changed to 
EIA-RS-232-C with jumper. 

Mark and space low impedance tie points 
provided for each demodulator. 

Post detection low-pass filter outputs provided for mark and space tones of each demodulator (10K ohm output impedance). 
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Table 1-1. Specifications Model 1632A (cont.) 

ITEM DESCRIPTION 

MONITOR Provision for monitoring input signals. 

HIGH LEVEL LOOP 

HIGH LEVEL 
LOOP SUPPLY 

BANDPASS FILTER 
BANDWIDTHS 

POWER REQUIREMENT 

POWER FAIL ~ 

CHASSIS DIMENSIONS 

WEIGHT 

MOUNTING 

ENVIRONMENTAL 
OPERATING 
TEMPERATURE 

These are buffered low impedance signals, 
not balanced or isolated. Buffer gain is 
approximately one. 

Optional neutral or polar dry contacts 
with plug-in optically isolated keyers. 

Optional ±65 Vdc 120 ma supply. 

The available bandwidths are nominally: 

10 Hz - Tuning Only 
40 Hz 
55 Hz 
75 Hz 

105 HZ 
145 Hz 
200 Hz 
330 Hz 

115/230 vac +10% 47/400 Hz 55 watts 
without optional loop supply. 

9V battery_maintains frequency information 
·~ in itorage registers. 

19 inches (48.3 em) wide, 
3.5 inches (8.89 em) high, 
19 inches (48.3 em) deep, 
overall depth behind front 
approximately 20 inches (50.80 

panel 
em) • 

Approximately 20 pounds (9.07 kg). 

Suitable for mounting into standard 
19 inch (48.3 em) wide equipment rack. 

00 to 500 C ambient 

1-3 
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SECTION II 

INSTALLATION 

2.1 GENERAL 

This section contains instructions for unpacking, mounting, and 
making all connections to the Model 1632A Demodulator Unit. 
The unit is adjusted and tested for correct operation prior to 
shipment from the factory. 

2.2 UNPACKING AND INSPECTION 

Open the shipping container being careful not to puncture the 
container with sharp/metal! ic objects which might damage the 
contents. Remove the packing and the unit from the container 
and inspect the unit for da~age. If any damage as a result of 
shipping is observed, file a written claim with the shipping 
agency and forward a copy of the claim to: 

PLANTRONICS/Frederick Electronics Corporation 

7630 Hayward Road, P.O. Box 502 

Frederick, Maryland 21701-0502 

If packing for storage or reshipment is anticipated, replace 
the packing material in the shipping container and store the 
container for future use. 

2-1 
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2.3 POWER REQUIREMENTS 

The Model 1632A will operate on either 115 vac, 6121 Hz or 
23121 vac, 6121 Hz. Satisfactory operation is possible with 1121% 
line voltage variations, and with frequencies from 47 to 
41210 Hz. The unit is set to operate on either 115 vac or 23121 vac 
by a switch on rear panel. The unit is shipped from the 
factory with the switch in customer specified position. 

2.4 MOUNTING 

C A U T I 0 N 

The 115/230 Vac switch on the rear 
panel must be set to the 23121 Vac 
position before the unit can operate 
on 23121 Vac. Otherwise serious 
damage will result if the unit is 
connected to a 23121 Vac source. 

The Model 1632A can be mounted in a standard 19-inch rack by 
inserting four screws through the front panel. A vertical rack 
space of 3.5 inches is required. 

2.5 SIGNAL CONNECTIONS 

All connections to the Model 1632A are located on the rear 
panel of the unit (refer to Figure 2-1). Connections are 
listed in Table 2-1. Those connections that do not apply to 
particular operating requirements should be ignored. 
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Table 2-1. ~ear Panel Connections 

CONNECTOR TERMINAL/PIN 

OUTPUT 1 

OUTPUT 2 

CLK 

DATA 

CTL 

MBP ( 1 & 2) 

SBP { 1 & 2) 

MONITOR (1 & 2) 

INPUT ( 1 & 2) 
I 

1 
2 
3 

4 

5 
6 
7 

8 
9 

10 
11 
12 
13 
14 

1 
2 
3 
4 

5 
6 
7 

8 
9 

10 
11 
12 
13 
14 

BNC 

BNC 

BNC 

BNC 

BNC 

BNC 

BNC 

FUNCTION 

+BATTERY \ 
BATTERY COMMON > OPTIONAL 
-BATTERY I 

CHASSIS GROUND 

MARK LOOP 1 \ 
LOOP COMMON 1 > 
SPACE LOOP 1 / 

CHASSIS GROUND 
LOW LEVEL OUTPUT 1 
MARK ENVELOPE 1 
SPACE ENVELOPE 1 
CHASSIS GROUND 
MARK DIVERSITY 1 
SPACE DIVERSITY 1 

SPARE 
SPARE 
SPARE 
CHASSIS GROUND 

MARK LOOP 2 \ 

OPTIONAL 

LOOP COMMON 2 > OPTIONAL 
SPACE LOOP 2 / 

CHASSIS GROUND 
LOW LEVEL OUTPUT 2 

SPACE ENVELOPE 2 
MARK ENVELOPE 2 
CHASSIS GROUND 
SPACE DIVERSITY 2 
MARK DIVERSITY 2 

REMOTE CLOCK 

REMOTE DATA 

REMOTE CONTROL 

MARK BANDPASS 1 & 2 

SPACE BANDPASS 1 & 2 

INPUT MONITOR 1 & 2 

INPUT 1 & 2 
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2.6 REAR PANEL CONTROLS 

Table 2-2 lists the functions of the rear panel controls. 

Table 2-2. Rear Panel Controls 

CONTROL FUNCTION 

MODULE SELECT 1 Six position rotary switch used to 
select remote control address for left 
hand demodulator. 

MODULE SELECT 2 As above for right-hand demodulator. 

INPUT 1 SWITCH Selects input impedance for input 1. 
10K/600 

INPUT 2 SWITCH Selects input impedance for input 2. 
10K/600 

2.7 INTERNAL ADJUSTMENTS 

The follo~ing paragraphs contain the procedures to make the 
required adjustments to the Model 1632A. Reference Figure 2-2 
for circuit board and component location. 

2.7.1 Demodulator Board 

2.7.1.1 MARK DIVERSITY OFFSET. A potentiometer located near 
Zl4 is used to adjust the mark diversity offset. The 
adjustment is performed with the demod input switch selecting 
an input which is shorted. The mark diversity tie point on the 
rear connector is monitored with an oscilloscope and the 
potentiometer adjusted for minimum offset. 
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Figure 2-2. MOdel 1632A Internal View 

2-6 



-
/ 

- • . __.r· 2.7.1.2 SPACE DIVERSITY OFFSET. A potentiometer located near 
Zl5 is used to adjust the space diversity offset. The 
adjustment procedure is exactly as above e~cept the space 
diversity tie point is monitored with the oscilloscope. 

2.7.1.3 AUTO MARK-HOLD THRESHOLD. A potentiometer located 
near Z22 is used to adjust the auto mark-hold threshold. The 
demodulator is connected and set up to receive an FSK signal 
with 600 ohm step attenuator in series wi·th the input. Monitor 
TP3 with an oscilloscope, reduce the input level slowly from 
0 dBm. ·The signal at TP3 will go from high to low when the 
threshold is passed. Adjust the potentiometer fo:r the desired 
threshold (-55 dBm is nominal) • 

2.7.2 Synthesizer Board 

2.7.2.1 MARK MIXER BALANCE. Apply an input signal to unit. 
Monitor mark mixer outpat (TP5). Adjust MX and MY pots until 
the maximum excursions of the signal are superimposed, see 
Figure 2-3. Then adjust the MZ pot until the signal is 
centered about zero volts. This can be accomplished by using a 
slower oscilloscope sweep so that a sine wave eye pattern 
appears on the scope and adjust for zero crossings at zero 
volts. Check also for symmetry of waveform, see Figure 2-4. 

a. Not Superimposed b. Superimposed 

Figure 2-3. Maximum Excursions 
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a. Offset Eye Pattern b. Eye Pattern Adjusted Crossings 
Qccur At Zero Volts 

c. Distorted Eye Pattern 
(Readjust X, Y Pots) 

Figure 2-4. Sine Wave Eye Patterns 
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2.7.2.2 SPACE MIXER BALANCE. Repeat for space mixer. Monitor 
space mixer output (TP6) and adjust sx, SY and sz pots. 

2.7.3 Time Base Board 

2.7.3.1 LOOP DELAY CLOCK. A jumper (eyelets A-C) on the time 
base is used to disable the delay clock if no high level loop 
keyers are installed. The jumper must be moved to eyelets A-B 
to enable the delay clock if high level loop keyers are to be 
used. 

2.7.4 Computer Control 

2.7.4.1 UNIT SELECT. There are four unit select jumper 
positions on this board. A jumper must be installed in one of 
these positions corresponding to the unit select address. 

2.7.4.2 REMOTE INPUT THRESHOLD. A potentiometer located near 
Zl is used to adjust the threshold of the input circuits. This 
potentiometer should be adjusted so that the voltage appearing 
at Zl pin 2 is at the midpoint of the input signal voltage 
swing. This adjustment must be made with an oscilloscope or 
high input impedance VTVM. 

2.7.5 Power Supply Board 

2.7.5.1 LOW LEVEL OUTPUT POLARITY. There are two sets of 
jumpers wfiTCh may be used to select the low 1 evel output of 
each driver to conform to either MIL-188 or RS-232 polarity. 
The output swing may be increased from +6V to +12V by removing 
one of the zener diodes between pin 2 and pin 6 of the output 
drivers. 
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SECTION III 

OPERATION 

3.1 GENERAL 

This section contains a list of controls and indicators and complete operating instructions for the Model 1632A Demodulate r. 

3.2 CONTROLS AND INDICATORS 

Table 3-1 lists the function of each control and indicator on the front panel and rear panel. 

Table 3-1. Controls and Indicators 

CONTROL/INDICATOR FUNCTION 

AMH ON/OFF switch 

Af 30 Hz/42.5 Hz 
switch 

BANDWIDTH (Hz) switch 

When in AMH ON position, activates circuit that places output in mark­hold condition if both mark and space channels are lost. Nominally 
-55 dBm. 

Selects 30Hz or 42.5 Hz frequency increments. 

Selects filter bandwidth in eight increments from 10 Hz to 330 Hz, as follows: 

3-1 

10 Hz BW 
40 Hz BW 
55 Hz BW 
75 Hz BW 

105 Hz BW 
14-5 Hz BW 
200 Hz BW 
330 Hz BW 

N 0 T E 

10 Hz BW for 
tuning only. 
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Table 3-1. Controls and Indicators (cont.) 

CONTROL/INDICATOR 

LEVEL 1 

HI LED 

NOR LED 

LOW LED 

LEVEL 2 

HI LED 

NOR LED 

LOW LED 

MARK and SPACE 
displays 

FREQ/ Af switches 

MARK and SPACE LEOS 
(above mark and 
space displays} 

FUNCTION 

Indicates input 1 level. 

Level greater than 0 dBm. 

Level between 0 dBm and -20 

Level less than -20 dBm. 

Indicates input 2 level. 

Level 

Level 

Level 

greater than 0 dBm. 

between 0 dBm and -20 

less than -20 dBm. 

N 0 T E 
Level indicators 
correspond to setting 
of input switch. 

dBm. 

dBm. 

Each may display a number from 0 to 
199 and when multiplied by Af is 
equal to the tone frequency. Leading 
zeros are blanked. The units and 
tens digits are blanked if the 
corresponding phase locked loop is 

out of lock. 

Three switches for each tone, one 
corresponding to each digit 
displayed. Pushing switch down 
decrements one digit. Pushing the 
switch up increments one digit. 
Wraparound from zero to nine and from 
nine to zero is included for units 
and tens. Wraparound from zero to 
one and one to zero is included for 
the hundreds digit. 

Indicate keying of mark and space 
tones. 
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Table 3-1. Controls and Indicators (cont.) 

CONTROL/INDICATOR 

INPUT 1/2 switch 

MODE NOR/MK/SP 
switch 

POLARITY NOR/MK/REV 
switch 

REMOTE/LOCAL 
switches 1 and 2 

POWER/OFF switch 

3.3 OPERATION 

FUNCTION 

Selects input 1 or input 2. 

Selects normal mode (mark and space), 
mark only mode, or space only mode. 

Selects output polarity; normal 
polarity, mark-hold for standby 
operation, or Reverse polarity if 
signal is inverted. 

Places either DEMOD under local or 
remote control. Switch one 
corresponds to the demodulator on the 
left, switch two, to the demodulator 
o-n the right. 

Applies primary power to the unit. 

3.3.1 Demodulator Controls 

Since the front panel controls on each of the two demodulators 
are alike, their operation is described only once in the 
following paragraphs. 

3. 3 .1.1 AMH ON/OFF SWITCH. The AMH ON/OFF toggle switch 
activates the automatic mark-hold circuit in the demodulator. 
Setting the switch to the ON position activates the circuit 
that places the output in the mark-hold condition when both the 
mark and space channel intelligence is lost. This prevents 
garbled printout by the associated teleprinter. 

3-3 



3.3.1.2 ~F SWITCH. The ~f 30 Hz/42.5 Hz toggle switch is 
used to select the basic frequency increment of the tone 
frequency to be demodulated. In order to set up for a specific 
tone frequency, the switch· must be set to the correct factor 
(i.e., either 30 Hz or 42.5 Hz). The following formula 
illustrates the weight of the frequency increment in obtaining 
a given frequency: 

Frequency = ~f x (number dialed). 

Tables 3-2 thru 3-7 list all of the possible frequencies that 
may be obtained. 

3.3.1.3 BANDWIDTH SWITCH. The BANDWIDTH rotary switch selects 
the bandwidths of both the mark and space filters in eight 
increments ranging from 10 Hz to 330 Hz. The switch may be 
used in conjunction with the MARK and SPACE switches and the 
~f switch to cover tone frequencies not listed in Table 3-1. 

For example, a FSK signal with a frequency shift of 900 Hz may 
place one tone at 1000 Hz, and the other at 1900 Hz. Neither 
of these frequencies is listed in Table 3-1. However, using 
30 Hz increments one synthesizer may be tuned for a center 
frequency of 9911J Hz and the other for 18911J Hz. A filter 
bandwidth somewhat wider than normal for the baud rate to be 
received may be selected with the BANDWIDTH switch placing the 
received tone frequencies well within the 3 dB points of the 
filters. 

N 0 T E 

MARK and SPACE filter bandwidths 
on a given demodulator are not 
independently selectable. 

3.3.1.4 MARK FREQUENCY SWITCHES. The MARK frequency switches 
permit tuning the mark center frequency. Multiplying by the 
30 Hz or 42.5 Hz frequency increment provides the mark center 
frequency selected. 

3.3.1.5 SPACE FREQUENCY SWITCH. The SPACE frequency switches 
operate in the manner described above to adjust the center 
frequency of the space channel. 
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3.3.1.6 KEY INDICATORS. The MARK and SPACE KEY indicators 
indicate when there is mark or space keying activity by the 
demodulator. 

3. 3.1. 7 NOR/MK/REV SWITCH. The NOR/MK/REV 3-posi tion toggle 
switch performs two functions. The NOR and REV positions 
operate as a mark-space sense switch, reversing the position of 
the mark and space signals when these signals are received in 
the incorrect relationship. When set to the center (MK) 
position, the demodulator output is placed in the mark hold 
condition. 

3.3.1.8 MODE SWITCH. The MODE switch is used to select one of 
three operating modes for the demodulator. When set to the MK, 
or SP positions, the switch activates only the mark or space 
detector, respectively. Set to NOR, it activates both the mark 
and space detector circuits. 

3.3.2 Diversity Operation 

The 1632A has the capability of being configured to a diversity 
system. This is easily accomplished by connecting two 
demodulator inputs to two receiver/antenna systems tuned to the 
same signal, and connecting the corresponding demodulator 
diversity terminals on the rear panel (separate connections for 
Mark and Space) • 
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Table 3-2. List Of All Possible Tone Frequencies 

FREQ/Af FREQ FREQ/Af FREQ FREQ/Af FREQ 
SETTING SETTING SETTING 

38 Hz IBCREMEIITS 
-0T\ 46 1380 Hz 92 2760 Hz 

01 I 47 1410 Hz 93 2790 Hz 
02 I 48 1440 Hz 94 2820 Hz 
03 > * 49 1470 Hz 95 2850 Hz 
04 I 50 1500 Hz 96 2880 Hz 
05 I 51 1530 Hz 97 2910 Hz 
06 I 52 1560 Hz 98 2940 Hz 
07 I 53 1590 Hz 99 2970 Hz 
08 I 54 1620 Hz 100 3000 Hz 
09 I 55 1650 Hz 101 3030 Hz 
10 300 Hz 56 1680 Hz 102 3060 Hz 
11 330 Hz 57 1710 Hz 103 3090 Hz 
12 360 Hz 58 1740 Hz 104 3120 Hz 
13 390 Hz 59 1770 Hz 105 3150 Hz 
14 420 Hz 60 1800 Hz 106 3180 Hz 
15 450 Hz 61 1830 Hz 107 3210 Hz 
16 480 Hz 62 1860 Hz 108 3240 Hz 
17 510 Hz 63 1890 Hz 109 3270 Hz 
18 540 Hz 64 1920 Hz 110 3300 Hz 
19 570 Hz 65 1950 Hz 111 3330 Hz 
20 600 Hz 66 1980 Hz 112 3360 Hz 
21 630 Hz 67 2010 Hz 113 3390 Hz 
22 660 Hz 68 2040 Hz 114 3420 Hz 
23 690 Hz 69 2070 Hz 115 3450 Hz 
24 720 Hz 70 2100 Hz 116 3480 Hz 
25 750 Hz 71 2130 Hz 117 3510 Hz 
26 780 Hz 72 2160 Hz 118 3540 Hz 
27 810 Hz 73 2190 Hz 119 3570 Hz 
28 840 Hz 74 2220 Hz 120 3600 Hz 
29 870 Hz 75 2250 Hz 121 3630 Hz 
30 900 Hz 76 2280 Hz 122 3660 Hz 
31 930 Hz 77 2310 Hz 123 3690 Hz 
32 960 Hz 78 2340 Hz 124 3720 Hz 
33 990 Hz 79 2370 Hz 125 3750 Hz 
34 1020 Hz 80 2400 Hz 126 3780 Hz 
35 1050 Hz 81 2430 Hz 127 3810 Hz 
36 1080 Hz 82 2460 Hz 128 3840 Hz 
37 1110 Hz 83 2490 Hz 129 3870 Hz 
38 1140 Hz 84 2520 Hz 130 3900 Hz 
39 1170 Hz 85 2550 Hz 131 3930 Hz 
40 1200 Hz 86 2580 Hz 132 3960 Hz 
41 1230 Hz 87 2610 Hz 133 3990 Hz 
42 1260 Hz 88 2640 Hz 134 4020 Hz 
43 1290 Hz 89 2670 Hz 135 4050 Hz 
44 1320 Hz 90 2700 Hz 136 4080 Hz 
45 1350 Hz 91 2730 Hz 137 4110 Hz 

*NOTE: OPERATION IN THIS AREA IS NOT RECOMMENDED. 
I ' 
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Table 3-2. List Of All Possible Tone Frequencies {cont.) 

FREQ/Af FREQ FREQ/Af FREQ FREQ/Af FREQ 
SETTING SETTING SETTING 

38 Hz IIICREMEIITS {cont.) 
138 4140 Hz 159 4770 Hz 180 5400 Hz 

139 4170 Hz 160 4800 Hz 181 5430 Hz 
140 4200 Hz 161 4830 Hz 182 54 60 Hz 
141 4230 Hz 162 4860 Hz 183 5490 Hz 
142 4260 Hz 163 4890 Hz 184 5520 Hz 
143 4290 Hz 164 4920 Hz 185 5550 Hz 
144 4320 Hz 165 4950 Hz 186 5580 Hz 
145 4350 Hz 166 4980 Hz 187 5610 Hz 
146 4380 Hz 167 5010 Hz 188 5640 Hz 
147 4410 Hz 168 5040 Hz 189 5670 Hz 
148 4440 Hz 169 5070 Hz 190 5700 Hz 
149 4470 Hz 170 5100 Hz 191 5730 Hz 
150 4500 Hz 171 5130 Hz 192 5760 Hz 
151 4530 Hz 172 5160 Hz 193 5790 Hz 
152 4560 Hz 173 5190 Hz 194 5820 Hz 
153 4590 Hz 174 5220 Hz 195 5850 Hz 
154 . 4620 Hz 175 5250 Hz 196 5880 Hz 
155 4650 Hz 176 5280 Hz 197 5910 Hz 
156 4680 Hz 177 5310 Hz 198 5940 Hz 
157 4710 Hz 178 5340 Hz 199 5970 Hz 
158 4740 Hz 179 5370 Hz 

42.5 Hz INCREMENTS 
~\ 22 935.0 Hz 44 1870.0 Hz 

01 I 23 977.5 Hz 45 1912.5 Hz 
02 I 24 1020.0 Hz 46 1955.0 Hz 
03 > * 25 1062.5 Hz 47 1997.5 Hz 
04 I 26 1105.0 Hz 48 2040.0 Hz 
05 I 27 1147.5 Hz 49 2082.5 Hz 
06 I 28 1190.0 Hz 50 2125.0 Hz 
07 I 29 1232.5 Hz 51 2167.5 Hz 
08 340.0 Hz 30 1275.0 Hz 52 2210.0 Hz 
09 382.5 Hz 31 1317.5 Hz 53 2252.0 Hz 
10 425.0 Hz 32 1360.0 Hz 54 2295.0 Hz 
11 467.5 Hz 33 1402.5 Hz 55 2337.5 Hz 
12 510.0 Hz 34 1445.0 Hz 56 

'· 
2380.0 Hz 

13 552.5 Hz 35 1487.5 Hz 57 2422.5 Hz 
14 595.0 Hz 36 1530.0 Hz 58 2465.0 Hz 
15 637.5 Hz 37 1572.5 Hz 59 2507.5 Hz 
16 680.0 Hz 38 1615.0 Hz 60 2550.0 Hz 
17 722.5 Hz 39 1657.5 Hz 61 2592.5 Hz 
18 765.0 Hz 40 1700.0 Hz 62 2635.0 Hz 
19 807.5 Hz 41 1742.5 Hz 63 2677.5 Hz 
20 850.0 Hz 42 1785.0 Hz 64 2720.0 Hz 
21 892.5 Hz 43 1827.5 Hz 65 2762.5 Hz 

*NOTE: OPERATION IN THIS AREA IS NOT RECOMMENDED. . 
3-7 
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Table 3-2. List Of All Possible Tone Frequencies (cont.) 

FREQ/~f FREQ FREQ/Af FREQ FREQ/~f FREQ 
SETTING SETTING SETTING u 
42.5 Bz --- IIICREMEIITS (cont.) 

66 28fell5.fell Hz 111 4717.5 Hz 156 663fell.fell Hz 
67 2847.5 Hz 112 476fell.fell Hz 157 6672.5 Hz 
68 289fell.fell Hz 113 48fell2.5 Hz 158 6715.fell Hz 
69 2932.5 Hz 114 4845.fell Hz 159 6757.5 Hz 
?fell 2975.fell Hz 115 4887.5 Hz 16fell 68fellfell.fell Hz 
71 3felll7.5 Hz 116 493fell.fell Hz 161 6842.5 Hz 
72 3fell6fell.fell Hz 117 4972.5 Hz 162 6885.fell Hz 
73 3lfell2.5 Hz 118 4felll5.fell Hz 163 6927.5 Hz 
74 3145.fell Hz 119 5fell57.5 Hz 164 697fell.fell Hz 
75 3187.5 Hz 12fell 51fellfell.fell Hz 165 7felll2.5 Hz 
76 323fell.fell Hz 121 5142.5 Hz 166 7fell55.fell Hz 
77 3272.5 Hz 122 5185.fell Hz 167 7fell97.5 Hz 
78 3315.fell Hz 123 5227.5 Hz 168 714fell.fell Hz 
79 3357.5 Hz 124 527fell.5 Hz 169 7182.5 Hz 
8fell 34fellfell.fell Hz 125 5312.5 Hz 17fell 7225.fell Hz 
81 3442.5 Hz 126 5355.fell Hz 171 7267.5 Hz 
82 3485.fell Hz 127 5397.5 Hz 172 731fell.fell Hz 
83 3527.5 Hz 128 544fell.fell Hz 173 7352.5 Hz 
84 357fell.fell Hz 129 5482.5 Hz 174 7395.fell Hz 
85 3612.5 Hz 13fell 5525.fell Hz 175 7437.5 Hz 
86 3655.fell Hz 131 5567.5 Hz 176 748fell. fell Hz 
87 3697.5 Hz 132 561fell.fell Hz 177 7522.5 Hz 
88 374fell.fell Hz 133 5652.5 Hz 178 7565.fell Hz 
89 3782.5 Hz 134 5695.fell Hz 179 76fell7.5 Hz 
9fell 3825.fell Hz 135 5737.5 Hz 18fell 765fell.fell Hz 
91 3867.5 Hz 136 578fell. fell Hz 181 7692.5 Hz 
92 391fell.fell Hz 137 5822.5 Hz 182 7735.fell Hz 
93 3952.5 Hz 138 5865.fell Hz 183 7777.5 Hz 
94 3995.fell Hz 139 59fell7.5 Hz 184 782fell.fell Hz 
95 4fell37.5 Hz 14fell 59fell5.fell Hz 185 7862.5 Hz 
96 4fell80.fell Hz 141 5992.5 Hz 186 79fell5.fell Hz 
97 4122.5 Hz 142 6fell35.fell Hz 187 7947.5 Hz 
98 4165.fell Hz 143 6fell77.5 Hz 188 799fell.fell Hz 
99 42fell7.5 Hz 144 612fell.5 Hz 189 8fell32.5 Hz 

1fellfell 425fell.fell Hz 145 6162.5 Hz 19fell 8fell75. fell Hz 
1fell1 4292.5 Hz 146 62fell5.fell Hz 191 8117.5 Hz 
1fell2 4335.fell Hz 147 6247.5 Hz 192 816fell.5 Hz 
1fell3 4377.5 Hz 148 629fell.fell Hz 193 82fell2.5 Hz 
lfell4 442fell.5 Hz 149 6332.5 Hz 194 8245.fell Hz 
!fellS 4462.5 Hz 15fell 6375.fell Hz 195 8287.5 Hz .... 

1fell6 45fell5.fcll Hz 151 6417.5 Hz 196 833fell.fell Hz 
lfell7 4547.5 Hz 152 646fell.fcll Hz 197 8372.5 Hz 
1fell8 459fell.fcll Hz 153 65fell2.5 Hz 198 8415.fell Hz 
1fell9 4632.5 Hz 154 6545.fell Hz 199 8457.5 Hz 
11fell 4675.fell Hz 155 6587.5 Hz 
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Table 3-3. Frequencies of Voice-Frequency Frequency-Shift 
Telegraph Channels with Channel Spacing of 120 Hz 

(Frequency Deviation = +30 Hz) 

CHANNEL FREQ/Af FREQ CHANNEL FREQ/~f FREQ 
SETTING SETTING 

1 (mk) 13 390 13 (mk) 61 1830 
1 (sp) 15 450 13 (sp) 63 1890 

2 (mk) 17 510 14 (mk) 65 1950 
2 (sp) 19 570 14 ( sp) 67 2010 

3 (mk) 21 630 15 (mk) 69 2070 
3 (sp) 23 690 15 (sp) 71 2130 

4 (mk) 25 750 16 (mk) 73 2190 
4 ( sp) 27 810 16 ( sp) 75 2250 

5 (mk) 29 870 17 (mk) 77 2310 
5 (sp) 31 930 17 (sp) 79 2370 

6 (mk) 33 990 18 (mk) 81 2430 
6 ( sp) 35 1050 18 ( sp) 83 2490 

7 (mk) 37 1110 19 (mk) 85 2550 
7 (sp) 39 1170 19 ( sp) 87 2610 

8 (mk) 41 1230 20 (mk) 89 2670 
8 (sp) 43 1290 20 (sp) 91 2730 

9 (mk) 45 1350 21 (mk) 93 2790 
9 (sp) 47 1410 21 ( sp) 95 2850 

10 (mk) 49 1470 22 (mk) 97 2910 
10 (sp) 51 1530 22 ( sp) 99 2970 

11 (mk) 53 1590 23 (mk) 101 3030 
11 ( sp) 55 1650 23 ( sp) 103 3090 

12 (mk) 57 1710 24 (mk) 105 3150 
12 ( sp) 59 1770 24 ( sp) 107 3210 
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Table 3-4. Frequencies of Voice-Frequency Frequency-Shift 
Telegraph Channels with Channel Spacing of 17~ Hz 

(Frequency Deviation = ±42.5 Hz) 

CHANNEL FREQ/~f FREQ CHANNEL FREQ/~f FREQ 
SETTING SETTING 

1 (mk) ~9 382.5 1~ (mk) 45 1912.5 
1 (sp) 11 467.5 1~ ( sp) 47 1997.5 

2 (mk) 13 552.5 11 (mk) 49 2~82.5 

2 ( sp) 15 637.5 11 (sp) 51 2167.5 

3 (mk) 17 722.5 12 (mk) 53 2252.5 
3 (sp) 19 8~7.5 12 ( sp) 55 2337.5 

4 (mk) 21 892.5 13 (mk) 57 2422.5 
4 ( sp) 23 977.5 13 (sp) 59 25~7.5 

5 (mk) 25 1~62.5 14 (mk) 61 2592.5 
5 (sp) 27 1147.5 14 (sp) 63 2677.5 

6 (mk) 29 1232.5 15 (mk) 65 2762.5 
6 (sp) 31 1317.5 15 ( sp) 67 2847.5 

7 (mk) 33 14~2.5 16 (mk) 69 2932.5 
7 (sp) 35 1487.5 16 ( sp) 71 3~17.5 

8 (mk) 37 1572.5 17 (mk) 73 31~2.5 
8 ( sp) 39 1657.5 17 ( sp) 75 3187.5 

9 (mk) 41 1742.5 18 (mk) 77 3272.5 
9 (sp) 43 1827.5 18 ( sp) 79 3357.5 
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Table 3-5. Frequencies of Voice~Freqaency On-Off-Keyed 
Telegraph Channels (Mark=Tone, Space=Absence of Tone) 

CHANNEL SPACING: 120 Hz 

CHANNEL FREQ/AF FREQ 
SETTING 

1 14 420 
2 18 540 
3 22 660 
4 26 780 
5 30 900 
6 34 1020 
7 38 1140 
8 42 1260 
9 46 1380 

10 50 1500 
11 54 1620 
12 58 1740 
13 62 1860 
14 66 1980 
15 70 2100 
16 74 2220 
17 78 2340 
18 82 2460 
19 86 2580 
20 90 2700 
21 94 2820 
22 98 2940 
23 102 3060 
24 106 3180 
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Table 3-6. Frequencies of Voice-Frequency Frequency-Shift 
Telegraph Channels with Channel Spacing of 249 Hz 

(Frequency Deviation = +69 Hz) 

CHANNEL FREQ/t\F FREQ 
SETTING 

1 (mk) 14 420 
1 (sp) 18 549 

2 (mk) 22 669 
2 (sp) 26 780 

3 (mk) 30 999 
3 (sp) 34 1929 

4 (mk) 38 1149 
4 (sp) 42 1260 

5 (mk) 46 1389 
5 (sp) 50 1599 

6 (mk) 54 1629 
6 (sp) 58 1740 

7 (mk) 62 1860 
7 (sp) 66 1980 

8 (mk) 79 2199 
8 (sp) 74 2229 

9 (mk) 78 2349 
9 (sp) 82 2469 

19 (mk) 86 2580 
19 (sp) 99 2799 

11 (mk) 94 2829 
11 (sp) 98 2949 

12 (mk) 102 3969 
12 (sp) 196 3189 
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Table 3-7. Frequencies of Voice-Frequency Frequency-Shift 
Telegraph Channels with Channel Spacing of 34~ Hz 

(Frequency Deviation = +85 Hz) 

CHANNEL FREQ/AF FREQ 
SETTING 

1 (mk) 18 765 
1 (sp) 22 935 

2 (mk) 26 11~5 
2 (sp) 3~ 1275 

3 (mk) 34 1445 
3 (sp) 38 1615 

4 (mk) 42 1785 
4 (sp) 46 1955 

5 (mk) 5~ 2125 
5 (sp) 54 2295 

6 (mk) 58 2465 
6 {sp) 62 2635 

7 (mk) 66 28~5 
7 (sp) 7~ 2975 

8 (mk) 74 3245 
8 (sp) 78 3315 

9 (mk) 82 3485 
9 (sp) 86 3655 

3-13 
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SECTION II 

INSTALLATION 

2.1 GENERAL 

This section contains instructions for unpacking, mounting, and 

making all connections to the Model 1632A Demodulator Unit. 

The unit is adjusted and tested for correct operation prior to 

shipment from the factory. 

2.2 UNPACKING AND INSPECTION 

Open the shipping container being careful not to puncture the 

container with sharp/metallic objects which might damage the 

contents. Remove the packing and the unit from the container 

and inspect the unit for da~age. If any damage as a result of 

shipping is observed, file a written claim with the shipping 

agency and forward a copy of the claim to: 

PLANTRONICS/Frederick Electronics Corporation 

7630 Hayward Road, P.O. Box 502 

Frederick, Maryland 21701-0502 

If packing for storage or reshipment is anticipated, replace 

the packing material in the shipping container and store the 

container for future use. 
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2.3 POWER REQUIREMENTS 

The Model 1632A will operate on either 115 vac, 60 Hz or 230 Vac, 60 Hz. Satisfactory operation is possible with 10% line voltage variations, and with frequencies from 47 to 400 Hz. The unit is set to operate on either 115 vac or 230 Vac by a switch on rear panel. The unit is shipped from the factory with the switch in customer specified position. 

2.4 MOUNTING 

C A U T I 0 N 

The 115/230 Vac switch on the rear 
panel must be set to the 230 vac position before the unit can operate on 230 Vac. Otherwise serious 
damage will result if the unit is 
connected to a 230 Vac source. 

The Model 1632A can be mounted in a standard 19-inch rack by inserting four screws through the front panel. A vertical rack space of 3.5 inches is required. 

2.5 SIGNAL CONNECTIONS 

All connections to the Model 1632A are located on the rear panel of the unit (refer to Figure 2-1). Connections are listed in Table 2-1. Those connections that do not apply to particular operating requirements should be ignored. 
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Table 2-1. Rear Panel Connections 

CONNECTOR TERMINAL/PIN 

OUTPUT 1 

OUTPUT 2 

CLK 

DATA 

CTL 

MBP ( 1 & 2) 

SBP (1 & 2) 

MONITOR (1 & 2) 

INPUT ( 1 & 2) 
t 

1 
2 
3 

4 

5 
6 
7 

8 
9 

10 
11 
12 
13 
14 

1 
2 
3 
4 

5 
6 
7 

8 
9 

10 
11 
12 
13 
14 

BNC 

BNC 

BNC 

BNC 

BNC 

BNC 

BNC 

FUNCTION 

+BATTERY \ 
BATTERY COMMON > 
-BATTERY I 

CHASSIS GROUND 

MARK LOOP 1 \ 
LOOP COMMON 1 > 
SPACE LOOP 1 / 

CHASSIS GROUND 
LOW LEVEL OUTPUT 1 
MARK ENVELOPE 1 
SPACE ENVELOPE 1 
CHASSIS GROUND 
MARK DIVERSITY 1 
SPACE DIVERSITY 1 

SPARE 
SPARE 
SPARE 
CHASSIS GROUND 

MARK LOOP 2 \ 

OPTIONAL 

OPTIONAL 

LOOP COMMON 2 > OPTIONAL 
SPACE. LOOP 2 / 

CHASSIS GROUND 
LOW LEVEL OUTPUT 2 

SPACE ENVELOPE 2 
MARK ENVELOPE 2 
CHASSIS GROUND 
SPACE DIVERSITY 2 
MARK DIVERSITY 2 

REMOTE CLOCK 

REMOTE DATA 

REMOTE CONTROL 

MARK BANDPASS 1 & 2 

SPACE BANDPASS 1 & 2 

INPUT MONITOR 1 & 2 

INPUT 1 & 2 
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2.6 REAR PAN~L CONTROLS 

Table 2-2 lists the functions of the rear panel controls. 

Table 2-2. Rear Panel Controls 

CONTROL FUNCTION 

MODULE SELECT 1 Six position rotary switch used to 
select remote control address for left 
hand demodulator. 

MODULE SELECT 2 As above for right-hand demodulator. 

INPUT 1 SWITCH Selects input impedance for input 1. 

10K/600 

INPUT 2 SWITCH Selects input impedance for input 2. 

10K/600 

2.7 INTERNAL ADJUSTMENTS 

The following paragraphs contain the procedures to make the 

required adjustments to the Model 1632A. Reference Figure 2-2 

for circuit board and component location. 

2.7.1 Demodulator Board 

2.7.1.1 MARK DIVERSITY OFFSET. A potentiometer located near 

Zl4 is used to adjust the mark diversity offset. The 

adjustment is performed with the demod input switch selecting 

an input which is shorted. The mark diversity tie point on the 

rear connector is monitored with an oscilloscope and the 

potentiometer adjusted for minimum offset. 
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3. DEMODULATOR BOARD 
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Figure 2-2. MOdel 1632A Internal View 
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2.7.1.2 SPACE DIVERSITY OFFSET. A potentiometer located near 
Zl5 is used to adjust the space diversity offset. The 
adjustment procedure is exactly as above except the space 
diversity tie point is monitored with the oscilloscope. 

2. 7. 1. 3 AUTO MARK-HOLD THRESHOLD. A po ten tiome te r located 
near Z22 is used to adjust the auto mark-hold threshold. The 
demodulator is connected and set up to receive an FSK signal 
with 600 ohm step attenuator in series with the input. Monitor 
TP3 with an oscilloscope, reduce the input level slowly from 
0 dBm. The signal at 'l'P3 will go from high to low ·.vhen the 
threshold is passed. Adjust the potentiometer for the desired 
threshold (-55 dBm is nominal) • 

2.7.2 Synthesizer Board 

2.7.2.1 MARK MIXER BALANCE. Apply an input signal to unit. 
Monitor mark mixer output ( TP5) • Adjust tw'lX and MY pots un ti 1 

the maximum excursions of the signal are super imposed, see 
Figure 2-3. Then adjust the MZ pot until the signal is 

centered about zero volts. This can be accomplished by using a 
slower oscilloscope sweep so that a sine wave eye pattern 
appears on the scope and adjust for zero crossings at zero 
volts. Check also for symmetry of waveform, see Figure 2-4. 

a. Not Superimposed b. Superimposed 

Figure 2-3. Maximum Excursions 
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a. Offset Eye Pattern b. Eye Pattern Adjusted Crossings 
Occur At Zero Volts 

c. Distorted Eye Pattern 
(Readjust X, Y Pots) 

Figure 2-4. Sine Wave Eye Patterns 
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2.7.2.2 SPACE MIXER BALANCE. Repeat for space mixer. Monitor 

space mixer output (TP6) and adjust SX, SY and SZ pots. 

2.7.3 Time Base Board 

2.7.3.1 LOOP DELAY CLOCK. A jumper (eyelets A-C) on the time 

base is used to disable the delay clock if no high level loop 

keyers are installed. The jumper must be moved to eyelets A-B 

to enable the delay clock if high level loop keyers are to be 

used. 

2.7.4 Computer Control 

2.7.4.1 UNIT SELECT. There are four unit select jumper 

positions on this board. A jumper must be installed in one of 

these positions corresponding to the unit select address. 

2.7.4.2 REMOTE INPUT THRESHOLD. A potentiometer located near 

Zl is used to adjust the threshold of the input circuits. This 

potentiometer should be adjusted so that the voltage appearing 

at Zl pin 2 is at the midpoint of the input signal voltage 

swing. This adjustment must be made with an oscilloscope or 

high input impedance VTVM. 

2.7.5 Power Supply Board 

2. 7. 5.1 LOW LEVEL OUTPUT POLARITY. There are two sets of 

jumpers wh1ch may be used to select the low level output of 

each driver to conform to either MIL-188 or RS-232 polarity. 

The output swing may be increased from +6V to +12V by removing 

one of the zener diodes between pin 2 and pin 6 of the output 

drivers. 
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SECTION III 

OPERATION 

3.1 GENERAL 

This section contains a list of controls and indicators and complete operating instructions for the Model 1632A Demodulator. 

3.2 CONTROLS AND INDICATORS 

Table 3-1 lists the function of each control and indicator on the front panel and rear panel. 

Table 3-1. Controls and Indicators 

CONTROL/INDICATOR 

AMH ON/OFF switch 

Af 30 Hz/42.5 Hz 
switch 

BANDWIDTH (Hz) switch 

FUNCTION 

When in AMH ON position, activates 
circuit that places output in mark­
hold condition if both mark and space 
channels are lost. Nominally 
-55 dBm. 

Selects 30Hz or 42.5 Hz frequency 
increments. 

Selects filter bandwidth in eight 
increments from 10 Hz to 330 Hz, as 
follows: 

3-1 

10 Hz BW 
40 Hz BW 
55 Hz BW 
75 Hz BW 

105 Hz BW 
14·5 Hz BW 
200 Hz BW 
330 Hz BW 

N 0 T E 

10 Hz BW for 
tuning only. 



Table 3-1. Controls and Indicators (cont.) 

CONTROL/INDICATOR 

LEVEL 1 

HI LED 

NOR LED 

LOW LED 

LEVEL 2 

HI LED 

NOR LED 

LOW LED 

MARK and SPACE 
displays 

FREQ/ Af switches 

MARK and SPACE LEDS 
(above mark and 
space displays) 

FUNCTION 

Indicates input 1 level. 

Level greater than 0 dBm. 

Level between 0 dBm and -20 

Level less than -20 dBm. 

Indicates input 2 level. 

Level 

Level 

Level 

greater than 0 dBm. 

between 0 dBm and -20 

less than -20 dBm. 

N 0 T E 
Level indicators 
correspond to setting 
of input switch. 

dBm. 

dBm. 

Each may display a number from 0 to 
199 and when multiplied by Af is 
equal to the tone frequency. Leading 
zeros are blanked. The units and 
tens digits are blanked if the 
corresponding phase locked loop is 

out of lock. 

Three switches for each tone, one 
corresponding to each digit 
displayed. Pushing switch down 
decrements one digit. Pushing the 
switch up increments one digit. 
Wraparound from zero to nine and from 
nine to zero is included for units 
and tens. Wraparound from zero to 
one and one to zero is included for 
the hundreds digit. 

Indicate keying of mark and space 
tones. 
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Table 3-1. Controls and Indicators (cont.) 

CONTROL/INDICATOR 

INPUT 1/2 switch 

MODE NOR/MK/SP 
switch 

POLARITY NOR/MK/REV 
switch 

REMOTE/LOCAL 
switches 1 and 2 

POWER/OFF switch 

3.3 OPERATION 

FUNCTION 

Selects input 1 or input 2. 

Selects normal mode (mark and space), 
mark only mode, or space only mode. 

Selects output polarity; normal 
polarity, mark-hold for standby 
operation, or Reverse polarity if 
signal is inverted. 

Places either DEMOD under local or 
remote control. Switch one 
corresponds to the demodulator on the 
left, switch two, to the demodulator 
on the right. 

Applies primary power to the unit. 

3.3.1 Demodulator Controls 

Since the front panel controls on each of the two demodulators 
are alike, their operation is described only once in the 
following paragraphs. 

3.3.1.1 AMH ON/OFF SWITCH. The AMH ON/OFF toggle switch 
activates the automatic mark-hold circuit in the demodulator. 
Setting the switch to the ON position activates the circuit 
that places the output in the mark-hold condition when both the 
mark and space channel intelligence is lost. This prevents 
garbled printout by the associated teleprinter. 
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3.3.1.2 AF SWITCH. The Af 30 Hz/42.5 Hz toggle switch is 
used to select the basic frequency increment of the tone 
frequency to be demodulated. In order to set up for a specific 
tone frequency, the switch· must be set to the correct factor 
(i.e., either 30 Hz or 42.5 Hz). The following formula 
illustrates the weight of the frequency increment in obtaining 
a given frequency: 

Frequency = Af x (number dialed) • 

Tables 3-2 thru 3-7 list all of the possible frequencies that 
may be obtained. 

3.3.1.3 BANDWIDTH SWITCH. The BANDWIDTH rotary switch selects 
the bandwidths of both the mark and space filters in eight 
increments ranging from 10 Hz to 330 Hz. The switch may be 
used in conjunction with the MARK and SPACE switches and the 
Af switch to cover tone frequencies not listed in Table 3-1. 

For example, a FSK signal with a frequency shift of 900 Hz may 
place one tone at 1000 Hz, and the other at 1900 Hz. Neither 
of these frequencies is listed in Table 3-1. However, using 
30 Hz increments one synthesizer may be tuned for a center 
frequency of 990 Hz and the other for 1890 Hz. A filter 
bandwidth somewhat wider than normal for the baud rate to be 
received may be selected with the BANDWIDTH switch placing the 
received tone frequencies well within the 3 dB points of the 
filters. 

N 0 T E 

MARK and SPACE filter bandwidths 
on a given demodulator are not 
independently selectable. 

3.3.1.4 MARK FREQUENCY SWITCHES. The MARK frequency switches 
permit tuning the mark center frequency. Multiplying by the 
30 Hz or 42.5 Hz frequency increment provides the mark center 
frequency selected. 

3.3.1.5 SPACE FREQUENCY SWITCH. The SPACE frequency switches 
operate in the manner described above to adjust the center 
frequency of the space channel. 
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3.3.1.6 KEY INDICATORS. The MARK and SPACE KEY indicators 
indicate when there is mark or space keying activity by the 
demodulator. 

3.3.1.7 NOR/MK/REV SWITCH. The NOR/MK/REV 3-position toggle 
switch performs two functions. The NOR and REV positions 
operate as a mark-space sense switch, reversing the position of 
the mark and space signals when these signals are received in 
the incorrect relationship. When set to the center (MK) 
position, the demodulator output is placed in the mark hold 
condition. 

3.3.1.8 MODE SWITCH. The MODE switch is used to select one of 
three operating modes for the demodulator. When set to the MK, 
or SP positions, the switch activates only the mark or space 
detector, respectively. Set to NOR, it activates both the mark 
and space detector circuits. 

3.3.2 Diversity Operation 

The 1632A has the capability of being configured to a diversity 
system. This is easily accomplished by connecting two 
demodulator inputs to two receiver/antenna systems tuned to the 
same signal, and connecting the corresponding demodulator 
diversity terminals on the rear panel (separate connections for 
Mark and Space) • 
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Table 3-2. List Of All Possible Tone Frequencies 

FREQ/Af FREQ FREQ/Af FREQ FREQ/Af FREQ 
SETTING SETTING SETTING 

31 Hz I•CREMERTS 
-eT\ 46 1380 Hz 92 2760 Hz 

01 I 47 1410 Hz 93 2790 Hz 
02 I 48 1440 Hz 94 2820 Hz 
03 > * 49 1470 Hz 95 2850 Hz 
04 I 50 15"0 Hz 96 2880 Hz 
05 I 51 1530 Hz 97 2910 Hz 
06 I 52 1560 Hz 98 2940 Hz 
07 I 53 1590 Hz 99 2970 Hz 
08 I 54 1620 Hz 100 3000 Hz 
09 I 55 1650 Hz 101 3030 Hz 
10 300 Hz 56 1680 Hz 102 3060 Hz 
11 330 Hz 57 1710 Hz 103 3090 Hz 
12 360 Hz 58 1740 Hz 104 3120 Hz 
13 390 Hz 59 1770 Hz 105 3150 Hz 
14 420 Hz 60 1800 Hz 106 3180 Hz 
15 450 Hz 61 1830 Hz 107 3210 Hz 
16 480 Hz 62 1860 Hz Hl8 3240 Hz 
17 510 Hz 63 1890 Hz 109 3270 Hz 
18 540 Hz 64 1920 Hz 110 3300 Hz 
19 570 Hz 65 1950 Hz 111 3330 Hz 
20 600 Hz 66 1980 Hz 112 3360 Hz .-
21 630 Hz 67 2010 Hz 113 3390 Hz 
22 660 Hz 68 2040 Hz 114 3420 Hz 
23 690 Hz 69 2070 Hz 115 3450 Hz 
24 720 Hz 70 2100 Hz 116 3480 Hz 
25 750 Hz 71 2130 Hz 117 3510 Hz 
26 780 Hz 72 2160 Hz 118 3540 Hz 
27 810 Hz 73 2190 Hz 119 3570 Hz 
28 84 0 Hz 74 2220 Hz 120 3600 Hz 
29 870 Hz 75 2250 Hz 121 3630 Hz 
30 900 Hz 76 2280 Hz 122 3660 Hz 
31 930 Hz 77 2310 Hz 123 3690 Hz 
32 960 Hz 78 2340 Hz 124 372" Hz 
33 990 Hz 79 2370 Hz 125 3750 Hz 
34 1020 Hz 80 2400 Hz 126 3780 Hz 
35 1050 Hz 81 2430 Hz 127 3810 Hz 
36 1080 Hz 82 2460 Hz 128 3840 Hz 
37 1110 Hz 83 2490 Hz 129 3870 Hz 
38 1140 Hz 84 2520 Hz 130 390" Hz 
39 1170 Hz 85 2550 Hz 131 3930 Hz 
40 1200 Hz 86 2580 Hz 132 3960 Hz 
41 1230 Hz 87 2610 Hz 133 3990 Hz 
42 1260 Hz 88 2640 Hz 134 4020 Hz 
43 1290 Hz 89 2670 Hz 135 4050 Hz 
44 1320 Hz 90 27"0 Hz 136 4080 Hz 
45 1350 Hz 91 2730 Hz 137 4110 Hz 

*NOTE: OPERATION IN THIS AREA IS NOT RECOMMENDED. 
I ' 
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Table 3-2. List Of All Possible Tone Frequencies (cont.) 

FREQ/Af FREQ FREQ/Af FREQ FREQ/Af FREQ 

SETTING SETTING SETTING 

31 Bz IIICREMEIITS (cont.) 
138 4140 Hz 159 4770 Hz 180 5400 Hz 

139 4170 Hz 160 4800 Hz 181 5430 Hz 
140 4200 Hz 161 4830 Hz 182 5460 Hz 
141 4230 Hz 162 4860 Hz 183 5490 Hz 
142 4260 Hz 163 4890 Hz 184 5520 Hz 
143 4290 Hz 164 4920 Hz 185 5550 Hz 
144 4320 Hz 165 4950 Hz 186 5580 Hz 
145 4350 Hz 166 4980 Hz 187 5610 Hz 
146 4380 Hz 167 5010 Hz 188 5640 Hz 
147 4410 Hz 168 5040 Hz 189 5670 Hz 
148 4440 Hz 169 5070 Hz 190 5700 Hz 
149 4470 Hz 170 5100 Hz 191 5730 Hz 
150 4500 Hz 171 5130 Hz 192 5760 Hz 
151 4530 Hz 172 5160 Hz 193 5790 Hz 
152 4560 Hz 173 5190 Hz 194 5820 Hz 
153 4590 Hz 174 5220 Hz 195 5850 Hz 
154 . 4620 Hz 175 5250 Hz 196 5880 Hz 
155 4650 Hz 176 5280 Hz 197 5910 Hz 
156 4680 Hz 177 5310 Hz 198 5940 Hz 
157 4710 Hz 178 5340 Hz 199 5970 Hz 
158 4740 Hz 179 5370 Hz 

42.5 Bz IIICREMEIITS 
~\ 22 935.0 Hz 44 1870.0 Hz 

01 I 23 977.5 Hz 45 1912.5 Hz 
02 I 24 1020.0 Hz 46 1955.0 Hz 
.03 > * 25 1062.5 Hz 47 1997.5 Hz 
04 I 26 1105.0 Hz 48 2040.0 Hz 
05 I 27 1147.5 Hz 49 2082.5 Hz 
06 I 28 1190.0 Hz 50 2125.0 Hz 
07 I 29 1232.5 Hz 51 2167.5 HZ 
08 340.0 Hz 30 1275.0 Hz 52 2210.0 Hz 
09 382.5 Hz 31 1317.5 Hz 53 2252.0 HZ 
10 425.0 Hz 32 1360.0 Hz 54 2295.0 Hz 
11 467.5 Hz 33 1402.5 Hz 55 2337.5 Hz 
12 510.0 Hz 34 1445.0 Hz 56 . 2380.0 Hz 
13 552.5 Hz 35 1487.5 Hz 57 2422.5 Hz 
14 595.0 Hz 36 1530.0 Hz 58 2465.0 Hz 
15 637.5 Hz 37 1572.5 Hz 59 2507.5 Hz 
16 680.0 Hz 38 1615.0 Hz 60 2550.0 Hz 
17 722.5 Hz 39 1657.5 Hz 61 2592.5 Hz 
18 765.0 Hz 40 1700.0 Hz 62 2635.0 Hz 
19 807.5 Hz 41 1742.5 Hz 63 2677.5 Hz 
20 850.0 Hz 42 1785.0 Hz 64 2720.0 HZ 
21 892.5 Hz 43 1827.5 Hz 65 2762.5 HZ 

*NOTE: OPERATION IN THIS AREA IS NOT RECOMMENDED. 

• 
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Table 3-2. List Of All Possible Tone Frequencies (cont.) 
FREQ/Af FREQ FREQ/Af FREQ FREQ/Af FREQ SETTING SETTING SETTING u 
42.5 Hz INCREMENTS (cont.) ----

66 2805.0 Hz 111 4717.5 Hz 156 6630.0 Hz 67 2847.5 Hz 112 4760.0 Hz 157 6672.5 Hz 68 2890.0 Hz 113 4802.5 Hz 158 6715.0 Hz 69 2932.5 Hz 114 4845.0 Hz 159 6757.5 Hz 70 2975.0 Hz 115 4887.5 Hz 160 6800.0 Hz 71 3017.5 Hz 116 4930.0 Hz 161 6842.5 Hz 72 3060.0 Hz 117 4972.5 Hz 162 6885.0 Hz 73 3102.5 Hz 118 4015.0 Hz 163 6927.5 Hz 74 3145.0 Hz 119 5057.5 Hz 164 6970.0 Hz 75 3187.5 Hz 120 5100.0 Hz 165 7012.5 Hz 76 3230.0 Hz 121 5142.5 Hz 166 7055.0 Hz 77 3272.5 Hz 122 5185.0 Hz 167 7097.5 Hz 78 3315.0 Hz 123 5227.5 Hz 168 7140.0 Hz 79 3357.5 Hz 124 5270.5 Hz 169 7182.5 Hz 80 3400.0 Hz 125 5312.5 Hz 170 7225.0 Hz 81 3442.5 Hz 126 5355.0 Hz 171 7267.5 Hz 82 3485.0 Hz 127 5397.5 Hz 172 7310.0 Hz 83 3527.5 Hz 128 5440.0 Hz 173 7352.5 Hz 84 3570.0 Hz 129 5482.5 Hz 174 7395.0 Hz 85 3612.5 Hz 130 5525.0 Hz 175 7437.5 Hz 86 3655.0 Hz 131 5567.5 Hz 176 7480.0 Hz 87 3697.5 Hz 132 5610.0 Hz 177 7522.5 Hz 88 3740.0 Hz 133 5652.5 Hz 178 7565.0 Hz v 
89 3782.5 Hz 134 5695.0 Hz 179 7607.5 Hz 90 3825.0 Hz 135 5737.5 Hz 180 7650.0 Hz 91 3867.5 Hz 136 5780.0 Hz 181 7692.5 Hz 92 3910.0 Hz 137 5822.5 Hz 182 7735.0 Hz 93 3952.5 Hz 138 5865.0 Hz 183 7777.5 Hz 94 3995.0 Hz 139 5907.5 Hz 184 7820.0 Hz 95 4037.5 Hz 140 5905.0 Hz 185 7862.5 Hz 96 4080.0 Hz 141 5992.5 Hz 186 7905.0 Hz 97 4122.5 Hz 142 6035.0 Hz 187 7947.5 Hz 98 4165.0 Hz 143 6077.5 Hz 188 7990.0 Hz 99 4207.5 Hz 144 6120.5 Hz 189 8032.5 Hz 100 4250.0 Hz 145 6162.5 Hz 190 8075.0 Hz 101 4292.5 Hz 146 6205.0 Hz 191 8117.5 Hz 102 4335.0 Hz 147 6247.5 Hz 192 8160.5 Hz 103 4377.5 Hz 148 6290.0 Hz 193 8202.5 Hz 104 4420.5 Hz 149 6332.5 Hz 194 8245.0 Hz 105 4462.5 Hz 150 6375.0 Hz 195 8287.5 Hz 106 4505.0 Hz 151 6417.5 Hz 196 8330.0 Hz 107 4547.5 Hz 152 6460.0 Hz 197 8372.5 Hz 108 4590.0 Hz 153 6502.5 Hz 198 8415.0 Hz 109 4632.5 Hz 154 6545.0 Hz 199 8457.5 Hz 110 4675.0 Hz 155 6587.5 Hz 

u 
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Table 3-3. Frequencies of Voice-Frequency Frequency-Shift 
Telegraph Channel.s with Channel Spacing of 120 Hz 

(Frequency Deviatio·n = +30 Hz) 

CHANNEL FREQ/.6f FREQ CHANNEL FREQ/Af FREQ 
SETTING SETTING 

1 (mk) 13 390 13 (mk) 61 1830 
1 (sp) 15 450 13 (sp) 63 1890 

2 (mk) 17 510 14 (mk) 65 1950 
2 (sp) 19 570 14 ( sp) 67 2010 

3 (mk) 21 630 15 (mk) 69 2070 
3 (sp) 23 690 15 (sp) 71 2130 

4 (mk) 25 750 16 (mk) 73 2190 
4 (sp) 27 810 16 (sp) 75 2250 

5 (mk) 29 870 17 (mk) 77 2310 
5 (sp) 31 930 17 (sp) 79 2370 

6 (mk) 33 990 18 (mk) 81 2430 
6 (sp) 35 1050 18 (sp) 83 2490 

7 (mk) 37 1110 19 (mk) 85 2550 
7 (sp) 39 1170 19 (sp) 87 2610 

8 (mk) 41 1230 20 (mk) 89 2670 
8 (sp) 43 1290 20 (sp) 91 2730 

9 (mk) 45 1350 21 (mk) 93 2790 
9 (sp) 47 1410 21 (sp) 95 2850 

10 (mk) 49 1470 22 (mk) 97 2910 
10 (sp) 51 1530 22 ( sp) 99 2970 

11 (mk) 53 1590 23 (mk) 101 3030 
11 ( sp) 55 1650 23 (sp) 103 3090 

12 (mk) 57 1710 24 (mk) 105 3150 
12 (sp) 59 1770 24 ( sp) 107 3210 
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Table 3-4. Frequencies of Voice-Frequency Frequency-Shift 
Telegraph Channels with Channel Spacing of 170Hz 

(Frequency Deviation = +42.5 Hz) 

CHANNEL FREQ/Af FREQ CHANNEL FREQ/Af FREQ 
SETTING SETTING 

1 (mk) 09 382.5 10 (mk) 45 1912.5 
1 ( sp) 11 467.5 10 ( sp) 47 1997.5 

2 (mk) 13 552.5 11 (mk) 49 2082.5 
2 ( sp) 15 637.5 11 (sp) 51 2167.5 

3 (mk) 17 722.5 12 (mk) 53 2252.5 
3 (sp) 19 807.5 12 ( sp) 55 2337.5 

4 (mk) 21 892.5 13 (mk) 57 2422.5 
4 ( sp) 23 977.5 13 (sp) 59 2507.5 

5 (mk) 25 1062.5 14 (mk) 61 2592.5 
5 ( sp) 27 1147.5 14 (sp) 63 2677.5 

6 (mk) 29 1232.5 15 (mk) 65 2762.5 
6 (sp) 31 1317.5 15 ( sp) 67 2847.5 

7 (mk) 33 1402.5 16 (mk) 69 2932.5 
7 (sp) 35 1487.5 16 (sp) 71 3017.5 

8 (mk) 37 1572.5 17 (mk) 73 3102.5 
8 ( sp) 39 1657.5 17 ( sp) 75 3187.5 

9 (mk) 41 1742.5 18 (rnk) 77 3272.5 
9 (sp) 43 1827.5 18 ( sp) 79 3357.5 
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Table 3-5. Frequencies of Voice-Frequency On-Off-Keyed 
Telegraph Channels (Mark=Tone, Space=Absence of Tone) 

CHANNEL SPACING: 120 Hz 

CHANNEL FREQ/4F FREQ 
SETTING 

1 14 420 
2 18 540 
3 22 660 
4 26 780 
5 30 900 
6 34 1020 
7 38 1140 
8 42 1260 
9 46 1380 

10 50 1500 
11 54 1620 
12 58 1740 
13 62 1860 
14 66 1980 
15 70 2100 
16 74 2220 
17 78 2340 
18 82 2460 
19 86 2580 
20 90 2700 
21 94 2820 
22 98 2940 
23 102 3060 
24 106 3180 
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Table 3-6. Frequencies of Voice-Frequency Frequency-Shift 
Telegraph Channels with Channel Spacing of 24~ Hz 

(Frequency Deviation ~ ~6~ Hz) 

CHANNEL FREQ/AF FREQ 
SETTING 

1 (mk) 14 42~ 
1 (sp) 18 54~ 

2 (mk) 22 66~ 
2 (sp) 26 78~ 

3 (mk) 3~ 9~0 
3 (sp) 34 102~ 

4 (mk) 38 114~ 
4 (sp) 42 1260 

5 (mk) 46 1380 
5 (sp) 5~ 1500 

6 (mk) 54 162~ 
6 (sp) 58 1740 

7 (mk) 62 1860 
7 (sp) 66 1980 

8 (mk) 70 210~ 
8 (sp) 74 2220 

9 (mk) 78 2340 
9 (sp) 82 246~ 

1~ (mk) 86 2580 
1~ (sp) 9~ 27~0 

11 (mk) 94 282~ 
11 (sp) 98 2940 

12 (mk) 102 3060 
12 (sp) 1~6 3180 
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Table 3-7. Frequencies of Voice-Frequency Frequency-Shift 
Telegraph Channels with Channel Spacing of 340 Hz 

(Frequency Deviation = +85 Hz) 

CHANNEL FREQ/6F FREQ 
SETTING 

1 (mk) 18 765 
1 (sp) 22 935 

2 (mk) 26 1105 
2 (sp) 30 1275 

3 (mk) 34 1445 
3 (sp) 38 1615 

4 (mk) 42 1785 
4 (sp) 46 1955 

5 (mk) 50 2125 
5 (sp) 54 2295 

6 (mk) 58 2465 
6 (sp) 62 2635 

7 (mk) 66 2805 
7 (sp) 70 2975 

8 (mk) 74 3245 
8 (sp) 78 3315 

9 (mk) 82 3485 
9 ( sp) 86 3655 
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SECTION IV 

THEORY OF OPERATION 

4.1 GENERAL 

This section contains the functional description of the 
Model 1632A Voice Frequency Carrier Telegraph Demodulator 
(VFCTD). The explanations are in sufficient detail to permit 
a trained electronic technican to understand the operation of 
the unit. 

4.2 FUNCTIONAL DESCRIPTION 

The VFCTD consists of a mainframe which is subdivided into two 
compartments. The larger of these two compartments contains 
the input circuits, computer control logic, timing logic and 
two identical demodulator units. The smaller compartment 
contains the power supply and the output circuits. This 
compartment may also contain the optional high level keyers • 

The simplified overall block diagram, Figure 4-1, shows that 
the external signals are introduced to the input circuits, here 
they are conditioned and routed via a multiplexer to either one 
or both demodulator units. The multiplexer selection is 
controlled through a computer control unit or locally by front 
panel switch selection. 

The signal routed from the input circuits to the demodulator 
unit is applied to the mixer circuit. Here it is combined with 
a local oscillator frequency to produce a 20.4 kHz intermediate 
frequency (IF) • 

The local oscillator frequency is produced by a highly stable 
synthesizer which utilizes the time base circuits for reference 
frequencies. The synthesizer is controlled by the computer 
control unit or the front panel frequency selection switches. 

The mixer output is then routed through a digital filter, which 
eliminates all components except the 20. 4 kHz difference 
frequency. The filter bandwidth is controlled by front panel 
switch selection or the computer control unit. 

The 20.4 kHz signal is then passed through a 21 kHz low pass 
filter. From this filter the signal is applied to the 
demodulator circuits. Here it is rectified, detected and 
introduced to a slicer circuit which combines the mark and 
space signals. 
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The combined mark and space signal is derived through output 
logic circuits and the low level keyers or the optional high 
1 evel keyers. 

4.3 DETAILED FUNCTIONAL ANALYSIS 

The following detailed functional descriptions explain how the 
equipment operates by following the signal through each circuit 
and explaining each operation. Where the circuits are 
identical for input signals only one signal will be discussed. 
Where identical circuits are utili zed f.or the mark and space 
signals only the mark signal will be discussed. 

4.3.1 Input Circuits 

The input signal is applied from the rear panel through an 
impedance matching switch (10K/600 ohm) to the input circuit 
board (reference Figure 4-2). Here the signal is routed to the 
input amplifier and AGC circuits. The input amplifier is a 
single stage of amplification which produces a 3-to-1 voltage 
gain. The AGC circuit consists of a voltage follower, which 
produces a 100-to-1 AC gain, and a slow reacting peak detector 
configured in a feedback loop. 

this configuration produces a constant amplitude signal which 
is applied to the multiplexer where it is routed to either one 
or both of the demodulator units. The multiplexer is 
controlled by the front panel demodulator selection switches or 
by the computer control unit. 

The input signal is also applied throught the input amplifier 
to the level detector circuits. The level detector circuits 
consist of two operational amplifiers which, according to 
signal conditions, will activate either the >0 dBm line or the 
>-20 dBm line (active state is a logic 0). The detected level 
is applied to multiplexers which routes the signal to selected 
LEVEL indicators. These signals will cause the corresponding 
level indicators to illuminate, HI level indicator if the 
signal is >0 dBm, NOR level indicator if the signal is 
>-20 dBm. If neither line is active the LOW indicator will 
illuminate • 

4.3.2 Demodulator Unit 

Each demodulator unit consists of three printed circuit boards 
the synthesizer board, the Bandpass Filter board and the 
Demodulator board. The following paragraphs contain the 
detailed functional descriptions of each printed circuit board. 

4-3 



~ 

!. 

(") 
,. ··() .. , ~ 

INftUT 
ONE 

IJIIUT 
SELECTION 
SWITCHES 

INftUT 
TWO 

) 

.. 

.. . .. . 

... -

- INftUT ANftLIFIER 
AND AGC 

CIRCUITS 

... -
·- NUL TlftLEXEit .. --

.. - INftUT »>'LIFIER 
AND 

AGC CIRCUITS ,.--- --
·~ LEVEL .. DETECT 

CIRCUITS --
.. -

LEVEL .. DETECT - CIRCUITS ... 

Figure 4-2. Block Diagram, Input/AGC 

( \ 
I ' . ! 

.() 

.. 

.. . 

-

-

. -

.. -

TO 
OEMODULATOit 
UNITS 

TO 
LEVEL 
INOICATOitS 

( 
.(\ 

... 

~ ... ------' 



r', 

I 

I -I ;, 
>, 

' i ··, ........ i r ' 
I " 

; ?-

i ,, 

I -

'' I 

I. 

I 
1 

4.3.2.1 SYNTHESIZER. Since the Mark and Space synthesizers 
are identical, only the operation of the Mark synthesizer will 
be discussed. Input instructions are supplied to the 
synthesizer from either the front panel FREQ/Af switches (LOCAL 
MODE) or from portions of two computer words (remote mode). 
These instructions are placed into the storage registers 
(reference Figure 4-3). The storage registers drive the front 
panel frequency display and provide inputs to the magnitude 
comparators. 

The magnitude comparators monitor the storage registers and the 
counter/dividers. When their respective magnitudes (counts) 
are equal, the counter/dividers are reloaded, and the 
count/compare cycle continues. An output of the 
counter/dividers (the reference frequency) is compared to a 
tach frequency (300 or 425Hz, depending uponAf selection) by 
the phase comparator. 

If a difference exists between the frequency of the 
counter/dividers and tach frequency (such as the selection of a 
new frequency by an operator), the phase comparator produces an 
error voltage, causing the VCO to change frequency. The 
changing VCO frequency will cause the counter/dividers 
frequency to change until it again equals the tach frequency. 

When the reference frequency and the tach frequency are equal, 
the VCO output, divided by ten, is that frequency which when 
mixed with the input signal will produce a difference frequency 
of 20.4 kHz. 

The counter/dividers are preset to 521 for a Af = 42.5 and 321 
f o r A f = 3 0 • The to t a 1 n urn be r o f co un t s , the r e f o r e , i s the A f 
present subtracted from 1000 (total capacity of 
counter/dividers), plus one count for the load pulse, plus the 
value set in the instruction storage registers multiplied by 
the selected A f. 

For example, assume a setting of 50 at Af = 42.5 for the mark 
center frequency of 2125 Hz. To produce the proper IF 
frequency of 20.4 kHz the synthesizer frequency should be 22, 
525 Hz. To determine if the synthesizer produces 22, 525 Hz 
for an input of 50 at Af = 42.5 perform the operation stated 
in the preceding paragraphs. 

1000 (total capacity of the counter/dividers) minus 521 (L\f 
preset) equals 479, plus 1 (load pulse) equals 480 (total 
number of counts from Af preset to 1000), plus 50 (value set 
into instruction register) equals 530 (total number of counts 
for desired frequency) times 42.5 equals 22,525 Hz which, as 
has been determined, is the correct synthesizer frequency to be 
mixed with an incoming center frequency to give a resultant 
difference frequency of 20.4 kHz, the IF. 
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In the local mode the reference frequencies are selected by the 
position of the front panel .6f switch. In remote they are 
controlled by part of the two computer words. The reference 
frequencies are supplied by the time base units. 

4.3.2.2 BANDPASS FILTER. After the input signal is combined 
with the synthesizer the mixer components are passed through 
the bandpass filter printed circuit board. This board contains 
two identical digital filters for the Mark and Space signals. 
Again only the Mark circuits will be discussed • 

The Mark filter consists of four filter banks. Each bank 
contains the active components for bandwidth selection and 
eight commutating circuits (reference Figure 4-4). The 
commutating circuits are resistor, transistor, capacitor 
circuits which are turned on, then off in sequence, with no 
overlap by the commutating clock at a frequency of 20.4 kHz. 

During commutation, each capacitor is successively exposed to a 
portion of the input signal. The charging rate is governed by 
the input R (selected by active components) commutated C time 
constant which is several times l-arger than the clock on 
periods. Several clock cycles are required to charge the 
capacitors to the average value of a segment of the input 
voltage. 

Therefore, if the input frequency is equal to the clock 
frequency, the average value of the sampled segments will 
ultimately appear on the capacitors and the frequency will be 
passed by the filter. · 

However, if the input frequency is not equal to the commutating 
frequency, the average value of the sampled voltage will be 
different for each clock cycle and the capacitor bank will 
charge to some small voltage near zero. As a result, the 
frequency is rejected by the filter. · 

It is by this principle the desired difference frequency is 
passed by the filter, while the sum and primary frequencies 
from the mixer are rejected. 
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4.3.2.3 DEMODULATOR. The demodulator printed circuit board 
contains identical circuits for the Mark and Space signals. 
Again only the mark circuits will be discussed. 

The output of the Bandpass filter is a step approximation of 
the 29.4 kHz frequency as depicted by waveform 1 of Figure 4-5. 
This signal is passed through a 21 kHz low pass filter which 
smoothes the step approximation. 

The signal is then applied to the Mark detector. The detector 
operates essentially as a full-wave rectifier, resulting in a 
negative (space positive) full-wave rectified signal as 
depicted by waveform 3. 

The detected IF is then filtered by a 1.5 kHz low pass filter. 
This filter smoothes the signal as shown in waveform 4. At 
this point the Mark signal which was represented by audio 
frequency pulsations at the input of the VFCTD is converted to 
a Mark signal which can be recognized by a teleprinter. 

The filtered Mark signal is routed to the diversity combiner 
and is combined with the diversity input signal (if used). The 
combined signals are applied to the decision threshold computer 
circuit (DTC). The DTC consists of a peak detector and 
associated circuits which charge to the average value of the 
Mark signal. This average value is introduced to a gain 
control circuit which maintains a switching threshold which is 
halfway between B and the Mark signal amplitude. This 
threshold will be maintained no matter what the amplitude 
happens to be or how it varies. 

The Mark signal is then routed to the DTC amplifier and the LED 
driver circuits. The DTC amplifier conditions the keying 
signal which will be introduced to the slicer. The LED driver 
circuit is used to drive the Mark Keying LED on the front 
panel. 

At the slicer the Mark and Space signals are combined and 
routed through the output logic to drive the output keyers. 

The operator may control the output of the demodulator for 
space only or normal signal output and Mark, Space polarity. 
This is done by manipulating the front panel switch which 
controls the slicer input and the output logic circuits. 

If the operator chooses to activate the auto mark hold circuit 
(AMH switch), this circuit will cause the output logic to go to 
a Steady Mark condition if the signal level falls below a 
specified level. 
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4.3.3 Power Supply~ Low Level Keyers 

The power supply printed circuit board contains a full wave 
rectifier circuit which produces a positive and negative 
12 volt output. The bipolar 12 volt supply is used to drive 
the operational amplifiers and the discrete component circuits 
of the VFCTD. 

Also contained on the board are the low level keying circuits 
for both demodulator units. These circuits may be strapped to 
produce MIL-188C or EIA standard outputs. 

If the optional high level keyers are being used the data is 
routed to the keyers via inverting amplifiers contained on this 
board. The delay clock from the time base unit, which is used 
in conjunction with high level keying is also routed through 
the power supply board. 

4.3.4 Time Base Unit 

The time base printed circuit board consists of a crystal 
oscillator (1,3~5.6 kHz) and the necessary divider and buffer 
circuits to produce the clock frequencies used in the VFCTD. 

Clock frequencies produced are the reference clocks 3~~ Hz and 
425 Hz, the filter clock and the loop delay clock. The loop 
delay clock is only used with high level keying and must be 
strapped on this board. 

The power fail circuit consists of a power fail detector and a 
battery supply which will maintain the frequency instructions 
in the instruction storage registers until power is returned. 

4.3.5 Front Panel Control 

Front panel control is carrier to VFCTD via two printed circuit 
boards. Front panel board contains the switching circuits and 
the led drivers for the Level indicators. Front panel board 
contains the drivers and registers for the frequency 
indicating LED's. 

4.3.6 Switching and Connector Circuits 

The switching board contains the demodulator 1 and 2 selection 
switches. These switches are utilized to select one of six 
addresses for each demodulator when in remote operation. 

The connector board is used to carry voltage data and clock 
signal,_s between the power supply, demodulator units and the 
time base unit. 
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4.3.7 Computer Control Logic 

The computer control printed circuit board accepts and decodes 
two 32 bit serial words used for control of the VFCTD. The bit 
assignments for these two words are listed in Tables 4-1 and 
4-2. 

The computer control unit accepts clock, data and control 
signals from an external source (reference Figure 4-6). The 
data is clocked serially into the Arithmetic logic and decoder 
circuits. At the same time the control and clock signals are 
applied to the sequence timing circuits. 

The sequence timing is cleared by the control signal and begins 
to count clock pulses. As the data is available at the output 
of the Arithmetic logic and decoder, the sequence timing fires 
timing pulses which will activate the module selection and word 
control circuits. 

This circuit will activate the proper select lines to the 
strobe gating circuits. With the select lines active the 
strobe gating circuits will apply the proper strobe to the 
VFCTD as dictated by the timing sequence signals (reference 
Figure 4-7 for timing relations). 
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BIT ASSIGNMENT 

0 - 5 

1 1 

10, 11 

9 0 
9 1 
1 0 
1 1 

12 

13, 14, 15 

0 
0 
0 
0 
1 
1 

0 
1 
0 
1 
9 
1 

16, 17, 18, 19 

20, 21, 22, 23 

23 22 21 20 

24, 25, 26, 27 

23 22 21 20 

28, 29, 30, 31 

23 22 21 20 

Table 4-1. Word I 

DESCRIPTION OF USE 

None, Always Zero 

Word Identity 

Word I 

None, Always Zero 

Unit Select 

Unit tl \ 
Unit #2 I> 
Unit 13 I 
Unit #4 I 

Internal 
jumpers on 
Computer 

Control board 

None, Always Zero 

Module Select 

Module #1 \ 
Module #2 I Controlled by 
Module 13 I> MODULE SELECT 
Module #4 I switches on 
Module #5 I rear panel 
Module #6 I 

Mark Frequency 

Defines tens and hundreds 
from 00X10 to 15X19 in 
hexidecimal format 

Mark Frequency 

Defines units in BCD format 

Space Frequency 

Defines tens and hundreds 
from 00X10 to 15X!0 in 
hexidecimal format 

Space Frequency 

Defines units in BCD format 
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BIT ASSIGNMENT 

0 - 5 

1 0 

~ 

10, 11 

0 
0 
1 
1 

12 

0 
1 

0 
1 
0 
1 

13, 14, 15 

0 
0 
0 
0 
1 
1 

0 
0 
1 
1 
0 
0 

0 
1 
0 
1 
0 
1 

16, - 23 

0 0 0 1 0 1 1 0 

24, 25 

0 
1 

26 

QJ 

1 

Table 4-2. Word II 

DESCRIPTION OF USE 

None, Always Zero 

Word Identity 

Word II 

None, Always Zero 

Unit Select 

Internal 
jumpers on 
Computer 

Unit 4H \ 
Unit #2 I> 
Unit #3 I 
Unit 14 I Control board 

Auto Mark Hold 

Off 
ON 

Module Select 

Module 
Module 
Module 
Module 
Module 
Module 

ftl \ 
#2 I 
#3 I> 
ft4 I 
#5 I 
fl:6 I 

Embedded Sync 

Set by CCR 

Normal/Reverse 

Normal 
Reverse 

Controlled by 
MODULE SELECT 
switches on 
rear panel 

Channel Increment 
Frequency Spacing 
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Table 4-2. Wo r d I I (con t • ) 

BIT ASSIGNMENT DESCRIPTION OF USE 

271 281 29 Bandwidth Selection 

~ ~ ~ 1~ Hz 
~ ~ 1 4~ Hz 
~ 1 ~ 55 Hz 
~ 1 1 75 Hz 
1 ~ ~ 1~5 Hz 
1 ~ 1 145 Hz 
1 1 " 2~~ Hz 
1 1 1 33~ Hz 

3~ I 31 Mode --
~ ~ Mark Only 
~ 1 Mark & Space 

1 ~ Space Only 

4.3.8 High Level Keyers 

The optional loop printed circuit board contains the loop 
supply and the keying circuits for high level keying. The loop 
supply is a full wave reetifier which produces a by-polar 
55 volt output • 

The board also contains the keying circuits for both 
demodulator units. Incorporated in the keyers is a delay clock 
circuit which prevents both keyers from being active at the 
same time. This is a protection feature which will prevent 
possible damage caused due to activation of the mark and space 
keyers simultaneously. 
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SECTION V 

MAIN'I'ENANC E 

5.1 GENERAL 

The Model 1632A Voice Frequency Carrier Telegraph Demodulator 
is a solid-state device, designed to operate over long periods 
of time with little or no routine maintenance. An occasional 
inspection and cleaning are the only preventive maintenance 
procedures recommended. Should trouble occur, the information 
in this section will be helpful to a qualified maintenance 
technic ian. 'l'he assigned technic ian should be thoroughly 
familiar with digital and analog integrated circuits, and have 
an understanding of the circuit theory of the VFCTD before 
attempting any troubleshooting. A discussion of the circuit 
theory is contained in Section IV, schematic diagrams are 
contained in Section VII, and part location drawings in 
Section VI of this manual. 

5.2 

* * * * * * * * * 
* W A R N I N G * 
* * * * * * * * * 

The AC input circuit of this unit 
contains voltages which may be 
hazardous to life. Exercise caution 
when working in the unit when 
protective covers are removed. 

PREVENTIVE MAINTENANCE 

Since the VFCTD is a solid-state low-power device, preventive 
maintenance is not recommended, except for periodic complete 
external visual inspections for indications of mechanical or 
electrical defects. Internal component inspection and cleaning 
is not recommended except during corrective maintenance. 
However, in locations with extreme environmental conditions, 
such as sand, dust, and/or large variations in humidity, the 
unit may require frequent cleaning. Use of a medium bristle 
brush to clean the interior of the unit is recommended. 

C A U T I 0 N 

Do not use harsh cleaning solvents on 
painted surfaces. 
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5.3 CORRECTIVE MAINTENANCE 

It is recommended that a complete visual inspection of the unit 
be made for indications of mechanical or electrical defects if 
the unit is inoperative. Components showing signs of 
deterioration should be checked and a thorough investigation of 
the associated circuitry should be made to verify proper 
operation. Damage to parts due to heat is often the result of 
other less apparent troubles in the circuit. It is essential 
that the cause of overheating be determined before replacing 
the damaged component. Mechanical parts such as switches and 
connectors should be checked for excessive wear, looseness, 
misalignment, corrosion, and other signs of deterioration. 

If the technician thoroughly understands the operation of the 
VFCTD, malfunctions in its operation should be readily apparent 
by monitoring the input versus output traffic. 

5.3.1 Required Test Equipment 

The test equipment or its equivalent required to test and 
troubleshoot the VFCTD is listed in Table 5-l. 

No special tools other than those normally contained in an 
electronic technician's toolbox are required. 

Table 5-l. Required Test Equipment 

EQUIPMENT MANUFACTURER 

Oscilloscope Tektronix 465 

RMS Vo 1 tmete r HP400FL 

Message Generator Dig i tee 2002-02 

Tone Keyer Frederick Electronics 1215A 
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5.3.2 Troubleshooting 

In troubleshooting the VFCTD, as in all electronic equi pm.en t, 
the technician relies on the fact that a signal progresses in a 
predetermined fashion from input to output of the unit, while 
being processed or acted upon in some manner. 

The troubleshooting procedures outlined in this section, along 
with the block and schematic diagrams and the Section IV 
functional descriptions will enable a qualified technician to 
isolate a trouble to a specifiic circuit, then to locate the 
malfunctioning component. 

N 0 T E 

After a trouble has been isolated to 
a defective component, circuits 
associated with that component should 
be checked to ensure that they did 
not cause the problem or have been 
damaged by the malfunction • 

Si nee many different types of digital mal functions can be 
caused by improper supply voltage(s), the outputs of the power 
supply should be cl)ecked prior to delving in to the data and 
control circuitry. 

After a visual inspection has been made for obvious trouble or 
damage, measure the Power Supply voltages (measuring point on 
connector PC Board). With a nominal input voltage of 115 Vac 
or 230 Vac, the de voltages should be as follows: 

POINT VOLTAGE 

+12 to GRD +11.5 to +12.5 Vdc 

-12 to GRD -11.5 to -12.5 Vdc 

If the Power supply voltages are within tolerance, and the 
input data is correct, then the logic or control circuits of 
the VFCTD are suspect. 

Much of the VFCTD circuitry is straightforward digital logic, 
and needs 1 it tl e in the way of spec ia1 troubleshooting 
instructions. However, the details given in the following 
paragraphs will aid in troubleshooting the particular circuits 
described. 
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5.3.2.1 LOCAL/REMOTE CIRCUIT. The Local/Remote circuit should 
bear close scrut1ny dur 1ng troubleshooting, as its function 
affects almost every control circuit in the VFCTD. 

While the Local/Remote circuit consists of straightforward 
logic, the symptoms produced by a failure of one enable/disable 
function could prove baffling if the extensiveness of the 
circuit were not kept in mind. 

5.4 FUNCTIONAL TESTING 

The following tables contain functional test procedures which 
should be followed when troubleshooting the VFCTD. 

Table 5-2. Input Circuits Functional Test 

ACTION 

Connect FSK signal 
source to INPUT 1 

Adjust source output 
level to +10 dBm 

Adjust source output 
to 0 dBm 

Adjust source output 
to -20 dBm 

Check for signal present 
at monitor one (two) on 
rear panel 

Check for signal present 
at TPl (2) on input board 

Repeat test procedure 
for INPUT 2 

5-4 

EFFECT 

HI LED should illuminate 

NOR LED should illuminate 
(tolerance +3 dBm) 

LOW LED should illuminate 
(tolerance +3 dBm) 

Approximately 2 Vrms 
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Table 5-3. Demodulator Circuits Functional Test 

ACTION 

Connect FSK source to 
INPUT 1 

Set source output to 0 dBm 
Mark Frequency = 1710 Hz 
Space Frequency = 1770 Hz 
Baud Rate = 50 Baud 

Set Demodulator front panel 
controls in the following 
manner: 

Af = 30 Hz 
MARK FREQ/Af = 57 
SPACE FREQ/Af = 59 
POLARITY = NOR 
MODE = NOR 
AMH = OFF 
LOCAL/REMOTE = LOCAL 

Monitor low level output 

Energize Printer 

Reduce source output 
until errors appear 

Return source output 
to 0 dBm 

Repeat steps six and 
seven first with the 
MODE switch in MARK 
position and then with 
the Mode switch in the 
SPACE position 

Reverse sense on the 
FSK source and change 
Demodulator POLARITY 
switch to REV 

5-5 

EFFECT 

Keying should be presented. 
Front panel MARK and SPACE 
LED's should indicate keying 

Observe copy, should be 
correct (source output 0 dBm) 

Source output level should be 
less than -60 dBm 

Observe copy is correct 

In both cases source level 
should be less than 
-55 dBm 

Observe copy is correct 



Table 5-3. Demodulator Circuits Functional Test (cont.) 

ACTION EFFECT 

On the Demodulator 
change POLARITY switch 
to MARK 

Return FSK source sense 
to normal and Demodulator 
POLARITY switch to NOR 

On the Demodulator place 
AMH switch to ON 

Reduce source output until 
printer locks up 

De-energize printer 

Repeat above procedure 
for Demodulator two 

----------·-------·· -· ---

5-6 

Printer should lock-up 

Source output should be 
approximately -55 dBm (may 
vary according to customer 
specification) 
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• ITEM I= NO. 

l 

2 

3 

1 

s 

G 
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s 

9 

10 

11 

12 

1 ,, ,, 
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. ---------·-. -·-·-···--~--------

• QUANTITY e 
FEC PART NO. 

D57 66 ] 

JX")72H 1 

D573l 2 

D57:3·1 2 

D5737 2 

D57Gl 1 
. 

D57·10 1 

C3210 CfJ 

01058 1 

Qt059 1 

01000 l 

C40Cll 1 

0'10()2 l 

AKlG:l2A l 

CH~ 
!COOl 

DESCRIPTION 

IlSSY. QIASSIS 

IlSSY . IIDmE !3D. 

ASSY. Dl'l%)0 BD. 

I 
l 

IlSSY. SYNTHESIZER BD. 

IlSSY. IF FILTER BD. 

POWER SUPPLY 
A'3SY. BD. 

liXJP POWER 
A'3SY · SUPPLY BD. 

IlSSY. U:DP KEYER BD. 

A'3SY. DF.J,f)D 1 

POWER CABLE 

AE>SY . DEIIK)D 1 
BUS CABLE 

A'3SY. DEMOD 2 
BUS CABLE 

ASSY. Dl'lUD 2 

POWEH C'ABLE 

ASSY. lU.:MCJl'E BD. 
CABLE 

ACCESSOUY KIT 

) 
') 

MFR. 

F'EC 

FEC 

FEC 

FEC 

FEC 

FEC 

FEC 

FEC 

FEC 

FEC 

FEC 

F'EC 

Ff.C 

FEC 

MFR. PART NO. 

N02177 

N02178 

N02179 

N02180 

N02188 

N02184 

N01152 

Figure 6-1. Parts List, Sheet 1 
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• REFERENCE DESIGNATOR 
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...... ...,..... ~j·-~·J -,... ---..---·-·---~---·--·------··> il' r: .• ol> QU,\NTITY <. <> ( '\ CAR~ 1"!:;:1·'• FEC PART NO.~· r-- ·-- CH~. DESCFl!PTION MFR. MFR. PART NO. flEFERENCE DESiGNATOR ~ COO· •·•U. COD'l I 
r--."- ~·--- -- --1·----------+----+~----:----+---- ··---~ 

15 -·-- ---· - . j 
6-3?. X 5jl6 16 ·10~1:168 18 scn.mv Firuc ' TR<C 1 

t--+-l-7-· '104450 G - SCPJ\W. PI! G-32 X 2 1/4 T&C I 
18 '104436 6 SCREW PH 6-32 X 11/Z T&C 1 1/2 ~IS5J<J57-·l6 

19 10!1893 18 WAS!Um, IN'I' TCX:YTI! #6 T&C t!S35333-71 

20 lt01,1,28 6 SC!lEI-1, PH 6-32xl 1/1, T&C '15519'57-35 

• 

~~--~-----------~-~~·-~-;-------------~~·---~~------~----------------1 
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1 WIRING DIAGRAM REF 05811 

~. SEE WIRING DIAGRAM FOR INSTALLA TICN OF 
CONNEC"CQRS AND PINS (ITEMS 31 THRU 44) 

AND WIRE (ITEMS 59 I 60) 

------·- --·-· - ------·· .. ---· 
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"" ~ ' ~!J(l{liNS BlmC.o!Y NIC ·CAD.-!-!?~ '5ANYO P.._·15P ,, '":', .. :t=i~stSq 1/8" TIIEWMOFIT T061HG MARKEL I CLLi;.R. - - "-·-
80 2 404!86 SCAEW4 40)!'3/6 PH T C '!>S~5i·l2 

84 4 ~S?B '""' crorz. 
83 2 0 LUG ZI.!'RICII .:.81 
82 1 242750 SOLDER LUB SMITH 1414~10 

81 lB 403180 SPEED N TINMAN. C8020-632·24 
80 • 403055 NUT HEX 1D-32a5/11 A.F. T&C N4S47t c~ 

TO 20 403030 NUT HEX 4·40al/4 A.F. T&C ..,...,, 
---78 2 4030215 NUT, HEX, 4-40,.,3.116 A.F. T&C ~~fi··C4 

77 • 40.t9l7 RASHER SPLIT LOCK NO .10 T&C ~5"6438 

78 IS 404895 WASHER, INT. TODnt. N0.6 T&C N~5~33-71 

75 30 404878 WASHER INT . TOOtH , NO . 4 T&C '.!J53.s.J· 

74 • 40.4670 SCHEll, BH 10-32al/2 T&C .liS. 5lJ·4 
73 
T2 N.S/15 .. ~ 

11 
70 ~() 404368 SCREW, FHUC, 6 ·32.&5/18 T&C 
•• 12 404369 SCHEll'. PH, 6-!Z.S/115 T&C NmtS!·e 
58 • .404368 SCHEll, DH , 6- :SZx5/16 T&C 
67 22 404220 SCREW. PH, 4·40d/2 T&C -'165. ~7-1 

68 12 404203 SCREW, PH, 4-40a!5/16 T&C MS"'1S1-<'4 

•• • 404200 SCREW, DH, 4·40a5/l6 TIC ,.. 
en: 
52 
61 
tn•..- ..... IDCIIHI• wo flUIIP.UfM ...... 111111 INC '" LIST OF MATERIAL NO. 

Figure 6-2. Chassis Assembly, Sheet 1 D5766A 



Figure 6-2. Chassis Assembly, Sheet 2 D5766A 
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Chassis Assembly, Sheet 3 
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NOTES: UNlESS orHERWISE ef'ECIFIEO 
I. REFERe:N= DOCUMENT'S 

P.C.. BOARD- N021TI 
R'.I3RICATION DW<O-DS""l27 
SCfJE:MATIC. OWGt -DS""l29 

2. Re:.FF:RENCE. DES\G,NATiO>JS ARE R:>R 
I"EFERENC.E. Oi-IL'f" AND DO Ndi" flEe~"\' 
APPEAR 01-.l ~'>ARTS• ,, 

5. SOLDER LI'>I>I<So Sl\1100 OR !5NI&3 FER ,, 
L~ 

~-6-!5>71. 

& "'ARK OJRREI>SI" REV lSI OM LEVEL IN .12 
Hl<;ft CHA.R .... :::re:R;G USI 1-JGi 81-ACI( EP0><Y 
lt-IK, Af'PRO(IMATI!"L'< WHERe SHOWN-

FOR PARTS LISt SEE PL -n5128 
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CA: ITEM • QUANTITY e • 
REFERENCE DESIGNATOR e FEC PART NO. CHG DESCRIPTION MFR. MFR. PART NO. 

~ NO. CCXII 

1 N02177 1 P.W.B. FEC N02177 

2 D5727 REf FAB DWG. FEC D5727 

3 D5729 REf SCHEM DWG. FEC D5729 

4 

5 032009NS 6 CAP, DISC .022uf, sov KEMET C321C223M5U1CA Cl,C8,Cl0-C13 

6 037008NS 3 CAP, 22uf, 15V KEMET T310B226K015AS C2,C9,C14 

7 03200iNS 3 CAP, 50pf, 1 KV CRL DD-500 C3,C4,C5 

8 032006NS 2 CAP, .001uf, 500V TILSON IX 801-000-X5F0-102K C6,C7 

9 

10 043002NS 2 DIODE, SIGNAL FAIRCHILD IN914 CR1 ,CR2 

11 040550N2 2 DIODE, RECT, 100V HOT IN4002 CR3,CR4 

12 

13 243037NS 2 HEADER, 50 PIN A~1P 2-87227-5 J23,J24 

14 243041NS 1 I.C. SOCKET, 16 PIN AU GAT 216-AG-29D J25 

Figure 6-3. Parts List, Sheet 1 PLD5728 



• ITEM • QUANTITY e CH~ 
REFERENCE DESIGNATOR I 

CAM FEC PART NO. DESCRIPTION MFR. MFR. PART NO. !cODE NO. COOl! 

R4,R6-R8,R10-R12,R14-R16 15 640023NS 1 ~ RES, 10K, 1/4W, 5% R-OHt~ R25J10K R18-R20 

16 629003NS 1 POTENTIOMETER, 10K BOURNS 3386P-1-103 R5 

17 640036NS 3 RES, 1M, 1 I 4W, 5% R-OHM R25J1MEG R9,R13,R17 

18 640029NS 3 RES, 47K, 1/4W, 5% R-OHM R25J47K R21 ,R22,R23 I 
l 
i 19 

20 078002NS 3 I. C., 1 OP AMP NAT LF351N Z1 ,Z2 ,Z3 

21 074017NT 1 I.C., SYN U/D BIN CTR NAT MM74C193NA Z4 

22 074018NT 1 I.C., DUAL MON/MUL NAT MM74C221NA Z5 

23 074004NS 2 I.C., BCD TO DEC DECOD R NAT MM74C42N Z6,Z9 

24 

25 683378 6 STANDOFF, .625 6-32C/H AFE 1247-14-04 

26 366510 n JUMPER, INSUL. SQUIRES J0.250x.250T26 

27 

28 074015NT 4 I.C., QUAD 2 INPUT NAN NAT MM74COONA+ Z7, Zll , Z12, Z19 

Figure 6-3. Parts List, Sheet 2 PLD5728 
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QUANTITY e • ITEM • CAN FEC PART NO. 
COOl NO. 

29 074006NT 5 

30 074016NT 2 

31 072001NT 1 

32 074007NT 1 

33 072005NS 2 

34 074011NS 4 

35 

36 

37 

38 

39 

40 

41 

42 

) 

. 
CH~ DESCRIPTION 
COlli 

MFR. MFR. PART NO. 

I.C., DUAL D-FLIP FLOP NAT MM74C74NA+ 

I.C., 4/2-INPUT NOR GA NAT r~M74C02NA+ 

I.C., DUAL 4 STAT SHIF RCA CD4015BEX 

I.C., 4 BIT BIN FULLAD[ NAT m174C83NA+ 

I. C. TRIPLE 3 INPUT RCA CD4025BE 

T . r. 4/[) FIIP-FI OP NAT M~174C173N 

Figure 6-3. Parts List, Sheet 3 
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REFERENCE DESIGNATOR 

Z8,Z13,Z14,Z15,Z16 

Z10,Z20 

Z17 

Z18 

ZZI1 r24-

Z22 Z23 Z25 Z26 
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Figure 6-4. Demodulator P.W.B. Assembly 
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NOTES.I UNLESS OiHERWISE SPE.C.IFIE:D 
I. REFE..RENce: p::lC.UM~' 

pc.. BeARe -Nozne 
fABRIC.ATIDtJ CW~-DS/30 
SC.HEMATK: 0~-05,52. 

2. RE.FERENC.E DESIGNATIONS ARE FOR REFERENCE. ONL'< 
AN.D DO NOT NECESSA~IL"'{ APPEAR ON. PARTS. 

,3. 5CL.OE.R USINCi e.Nbo OR. St-.110:. PER Qq_-6-61\. 
& MARK CURRE..N\ REVISION LEVE.L IN .12, 1-\1«4.1-\ GIARACTERS 

U~i~6 BU\0< E"">« INK> APR<O)(IMATEL'( WHERE SHOWN. 
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• ITEM • QUANTITY e • c 
CAftt FEC PART NO. CHG. DESCRIPTION MFR. MFR. PART NO. REFERENCE DESIGNATOR 
CODE NO. -2 -I CODE 

1 N02178" I 1 P.W.B. FEC N02178 

~ 
2 05730 ~ tEF FAB DWG. FEC 05730 

R 

3 05732 ~ EF SCHEM DWG. FEC 05732 

4 

C1 ,C17 ,C19 ,C21 ,C23 ,C24, 
5 032009NS 8 8 CAP, DIS, ,022uf," SOV KEMET C321C223M5U1CA C41 ,C42 

6 037010NS 4 4 CAP, 47uf, 20V KEMET T310C476K020AS C2,C3,C25,C27 

6 
C4,C11,C12,C15,C28,C34, 

7 032003NS 8 CAP, 1 OOpf, 1 KV CRL DD-1 01 C35,C38 

8 036008NS z 2 CAP . 039uf, 1 OOV IMB BE16B393J C8,C31 

Q n1fi001NS t ? r.AP. .OO??uf. lOOV TMR BP2B222J C9 C32 

10 036009NS '2 2 CAP, .015uf, SOV IMB BP2Al53J C10,C33 

11 036007NS z 2 CAP, • 027uf, 50V" IMB BP2A273J C13,C36 

12 036002NS 2.. 2 CAP, .0015uf, 100V IMB BP2B152J C14,C37 

13 032010NS 2 2 CAP, 1 uf, 50V KEMET C330C105M5U1CA C16,C39 

- _lL ..!!.12004 N'i 
"Z. 2 CAP .01uf 100V IMB BE16B103J C18_~.C40 

-· 

Figure 6-4. Parts List, Sheet 1 PLD5731 



:h. 

• ITEM • QUANTITY e CH~ CAlli: FEC PART NO. DESCRIPTION MFR. COilf NO. t-2 -I COOl 

15 032001NS I 1 CAP, 30pf, 1 KV CRL 

16 037011NS I 1 CAP, 1 OOuf, ;zov KEMET 

17 

18 

19 043002NS 1'5 ,~ DIODE FAIRCHILD 

20 

21 

22 243004NS I 1 CONNECTOR 50 PIN 3M 

23 243014NS I 1 CONNECTOR, 10 PIN 3M 

24 

25 

26 081006NS 2 2 TRANSISTOR MOT 

27 081004NS 2 2 TRANSISTOR ·FAIRCIJILD 

I 
FAIRCHILD 28 081003NS 1 TRANSISTOR - --

Figure 6-4. Parts List, Sheet 2 
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Go 
MFR. PART NO. REFERENCE DESIGNATOR 

DD-300 C20 

T310D107M020AS C22 

lN914 CR1 ,CR2,CR6-CR14,CR18-CR21 

-
3433-1002 J15 

3491-1002 J16 

2N5461 01 ,Q2 

PN2907A Q3,Q4 

PN2369A Q7 

PLD5731 

() 
i ~: 
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CA.: ITEM • QUANTITY • CH~ • 
CODE NO. 

FEC PART NO. 
1-2 -1 COOt 

DESCRIPTION MFR. MFR. PART NO. REFERENCE DESIGNATOR 

29 640013NS '2. 2 RES,56~ 1/4W, 5% R-OHM R25J560D... R1 ,R65 

R2,R22,R32,R41-R43,R4G,R51, 
30 640023NS 13 1 RES,lOK, 1/4W, 5% R-OHM R25J10K R56,R61 ,R67,R86,R96 

31 640024NS 2. 2 RES,15K, 1/4W, 5% R-OHM R25J15K R3,R66 

32 640015NS 4 4 RES,1K, 1/4H, 5% R-OHM R25J1 K R4,R37,R38,R68 

33 630023NS 2 2 RES,39.2K, 1/814, 1% DALE CCF553922F R5,R69 

1'2 12 
R6, R23-R25,R60,R62-R64, 

34 630014NS RES,lOK, 1/8W, 1% DALE CCF551002F R70,R87-R89 

35 
~· 

1fi 

37 744550 9 9 PIN, MALE BEADCHAIN R62-3ET TP1-TP8,GND 

38 404025 2 2' SCREW PH 2-56x3/8 T&C MS51957-5 

39 403010 "l. 2 NUT HEX 2-56x3/16AF CS T&C MS35649-224 

40 

41 

- _<12_ 

Figure 6-4. Parts List, Sheet 3 PLD5731 
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• ITEM • QUANTITY • CH~ CAlli: FEC PART NO. DESCRIPTION MFR. COOt NO. -2 _, COOE 

43 683196 - 6 STANDOFF .500 6-32 TAF AFE 

44 

45 630019NS ~ 6 RES,20K, l/8W, 1% DALE 

46 640029NS 8 8 RES 47K l/4H, 5% R-OHM 

47 640018NS 2 2 RES,2.2K, l/4H, 5% R-OHM 

48 630003NS 14 ,, RES,2K, l/8W, 1% DALE 

49 629003NS '2. 2 POTENTIOMETER 1 OK· BOURNS .... :.. 

50 630002NS 8 8 RES,lK, l/8W, 1% DALE 

51 63.0026NS '2 2 RES lOOK 1 /8~1 1% DALE 

52 640036NS 2 2 RES ,1M, l/4W, 5% R-OHM 

53 640027NS I 1 RES,27K, 1/41~. 5% R-OHM 

54 640008NS I 1 RES,l00[.4 l/4W, 5% R-0Ht4 

55 6400l<JN'> 3 3 RES 2.7K, l/4W 5% R-OHM 

56 640035NS I 1 RES,JJOK, l/4W, 5% R-OHM 

Figure 6-4. Parts List, Sheet 4 
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MFR. PART NO. 

1246-13-04 

CCF552002F 

R25J47K 

R25J2. 2K 

CCF55200l F 

3386P-l-l03 

CCF551001F 

CCF551003F 

R25JlMEG 

R25J27K 

R25Jl ooa. 

R25J2.7K 

R25J330K 

v 
~· 

ej 
REFERENCE DESIGNATOR 

i 

I 

R7 -R9 ,R7l-R73 

Rl7,R47-R50,R52,R53,RBO 

RlB,RB2 

Rl9,R21 ,R26-R30,RB3,R85 
R90-R94 

R20,R84 

R3l ,R33-R35,R95,R97-R99 

R36,Rl00 

R39 ,R40 ., 

R44 

R45 

R54,R55,R59 

R57 

PLD5731 

(l 
~ '!i t 
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CA: ITEM • 
FEC PART NO. 

COlli: NO. 

57 629001 

58 

59 

60 078004NS 

61 078002NS 

62 074016NT 

fi1 074015NT 

64 801190 

65 

fifi 

(.7 

68 

69 

70 
--~- -- -

) 

QUANTITY • Ci 
CHG DESCRIPTION MFR. MFR. PART NO. 

-2 -I COOf 

I 1 POTENTIOMETER 1K BOURNS 3386P-1-102 

\0 1! I .C., OP AMP NAT LM741CN 

9 9 I.C., FET OPT AMP NAT LF351N 

t 2. I. C. 4/2-INPUT NOR GA E NAT MM74C02NAT+ 

I 1 I.C OUAD ?. TNPUT NANI NAT MM74COONAT+ 

% ~,K. ORGANIC 
TORQUE SEAL PRODUCTS F900 GREY 

' 

~-- --- -~- ---~ -- --~- ----

Figure 6-4. Parts List, Sheet 5 
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. ...,..../ 

~ 
REFERENCE DESIGNATOR 

R58 

Z1-Z4,Z14,Z15,Z17,Z18,Z22,Z2~ 

Z5,Z6,Z8,Z19-Z21,Z23,/24,Z26 

Zll,Z16 

712 

I 
I 
I 
I 

I 

- -------------- I 

PLD5731 

l 
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' ... ~~' 

'o' ,_, _JI C.lo4- L ~\ 

[!] ·?~ 
[!]~ ? ~II 
[!]a a:ID 

~ ~ I 1!,~ 
~ 8 QTP3 l!!!> ~ 

@:) 

[!] T 11'5 ? 1!9 

[!] @)~ 0 ®~ ? 68 8 
~ ~ 2 1!7 

[!] -mD-~~ [!] I -
TPI 

[!] " @e@i ., I ~ -
u CCJli) 

(~) ~ 

'(" '> - \ J 

" 

--{15)--

b. 
; 

'"' 

I 

s 

I 

~w 8 
I+ 

5 ~ 
I 

"' s 

-llmil- ,-o, ,_, 

it7 I @? 'i!o2:! I 

I i!~ s I 1!22 5 
-!!liD-

u ~ "!1!5 I ? i!.'2.1 I 

<B 

? i!!l+ I ? 1!20 I 

I illS 5 I '1.1' ~ 
--{!B)-

@? i(l2. I @2 1!1& I 

'0) 
'"" 

Figure 6-5. 

i ~~: 

------~~ n• •- -

~\1 ,Jio 

~~~ ro~ 
'~ ~ 

/ 

I$.~ '~ 
I 
I I I I I I (I ) REF 

@? !!~ i!<loO I I 
I 

I 1!28 5 ? !!3~ I I ' I I I ....---I ONL.,.'( 

I 

:~: 0 ? ?.'2.7 I ? i!~ I DO OE 

~ I I I ;;I'"" ...... , \ / ? l!.SS I INSTAL/.m FfiOA ~IOE 
l! R.CS,-2.0Nl.V '--._ -
2 PLc.S-2oNLY 

? -z:a:;, I 2 1!a2 I 
NOTES• UNI£SS O'nlEfiWifSE GI>ECIFIE:t:> 
I, REFE~>J<:E OOCUMEN!'S• 

PC BOARt:>- N02.1~ 
I I"AI!RICATIOW DWG - 0515!> 

I s ~ I 
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R'EFEREIJCE 0011..'1 AND DO Nar tJEc.ES~ 
eARIL'I APPE'AR 0~ PARTS, 
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@2 
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) )' 1 ) 

(_/ 

~.: ITEM • QUANTITY • CH: REFERENCE DESIGNATOR e 
~ NO. 

FEC PART NO. 
..:.2 -1 ~ 

DESCRIPTION MFR. MFR. PART NO. 

1 N.02179B I 1 P.W.B. .FEC N02179 

R R 
E. E 

2 D5733 It=' !:" FAB DWG. FEC D5733 

R R 
~ E SCHEM DWG. FEC D5735 3 D5735 !:" 

4 

It~ H 
C1 ,C2,C6,C7,C9,Cl0,C12,C13, 

5 03?00QNS CAP DIS .022uf, SOV KEMET C321C223M5U1CA C18 ,C21 ,C22 ,C24-C27 ,C31 

6 0360CHNS 2 2 CAP, . 47uf, 200V TR\~ X663F47492Wl C3,C14 

7 037013NS 2 2 CAP, lOuf, 20V SPRAGUE 150Dl06X9020B2 C4,C15 

.8 032010NS '5 5 CAP, 1 uf, 50V KEMET C330C105M5U1CA C5 ,C8 ,Cll ,C19 ,C23 

9 035008NS 2 2 CAP, 470pf, 500V SANGAMO D155C471 JO C16,C17 

10 037008NS 3 3 CAP, 22uf, 15V KEMET T310B226K015AS C20,C28,C29 

11 037009NS I 1 CAP, 33uf, 20V KEMET T310C336K020AS C30 

12 

13 

14 043002NS I 1 DIODE, SIGNAL FAIRCHILD 1 N914 CRl 

Figure 6-5. Parts List, Sheet 1 PLD5734 



FA.I ITEM • QUANTITY e 
~ NO. 

FEC PART NO. 
-'Z -I 

15 040SSON2 I 1 

16 

17 

18 243036NS - 1 

19 243035NS - 3 

20 2.4'3D3lNS - I 

21 243004NS I ... 

22 

23 

24 629005NS B 8 

25 630024NS 2 2 

26 640023NS 8 8 

27 640007NS 2 2 

28 ~::~vl\ 3'-'t\5 "2. 2 

\(' 
l S I a A .... *' .;,. 

~--------· .. -

CH: 
jCODI 

DESCRIPTION MFR. MFR. PART NO. 

DIODE, RECT, 100V MOT 1 N4002 

HEADER, 10 PIN AMP 87227-5 

HEADER. 20 PIN AMP 1~87227~0 

t-IEAD£R 1 SO Pti.J AmP 2-87'227-5 

HEADER, 50 PIN 3M 3433-1002 

POTENTIOMETER, 20K BOURNS 3386P-1-203 

RES, 49.9K, 1/81~, 1% DALE CCF554992F 

RES, 10K, 1/4~1. 5% R-OHM R25J10K 

RES. 47.fl... 1/4\~. 5% R-OHM R25J470f2. 

RES, 2-a. '2. ~) Ysw 1 \ Ofc OP\\...£. CCF'5'5'2.32'Z.t= 

Figure 6-5. Parts List, Sheet 2 
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----- -·--,~---·-· .... 

REFERENCE DESIGNATOR e 

CR2 

' 

J9 J 

' 
J10,Jll ,J12 I 

J 13 

J13 

Rl-R3,R6-R8,R33,R34 

R4,Rl7 

R22 
R5,R10,Rll ,Rl5,R16,R19,R21, 

R9,R20 

R12,R23 

PLD5734 

,·· (\ 
a " l ~. Jl ._j 
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~ 

) ( }'.) i 

(_) ' 

~.: IT Ell • QUANTITY e CH~ ti 

~ NO. 
FEC PART NO. 

'2 -r ~ODI 
DESCRIPTION MFR. MFR. PART NO. REFERENCE DESIGNATOR 

29 

TP1-TP6,GND 
30 744550 7 7 PIN, MALE BEADCHAIN R26-3ET 

31 404025 2; - SCREW PH 2-56x3/8 T&C MS51957-5 

32 403010 2. - . NUT HEX 2-56x3/16AF CS T&C MS35649-224 

33 3(0<01510 '2. - J\JM~t..~, lMSUL~\t.t ~Q~\~5. J0.250 x.2.50T2~ 

34 (o 8 3~-3 (o4 - ~ STANof"r.50o1to-3U-/H A FE" '1"2.47-13- 04 

35 
ORGANIC 

2 801190 .... TORQUE .:. SEAL PRODUCTS F900 GREY ':If\ 8' 

37 640016NS 2. 2 RES, 3.9K, 1/4W, 5% R-OHM R2·5J3.9K R13 ,R'24 

38 640001NS 4 4 RES, 4.3K, 1/4W, 5% R-OHM R25J4.3K' R14,R25,R30,R31 

39 640032NS I 1 RES, 1 OOK, 1/4W, 5% R-OHM R25J100K R18 

40 640029NS 5 5 RES, 47K, l/4W, 5% R-OHt~ R25J47K R26-R29,R32 

41 

42 

Figure 6-5. Parts List, Sheet 3 PLD5734 



CA: ITEM • QUANTITY e CH: 
REFERENCE DESIGNATOR I ~ NO. 

FEC PART NO. 
-2 ... j ICODI! 

DESCRIPTION MFR. MFR. PART NO. 

43 072007NS ?. 2 I.C., PHASE-LOCKED LOOf RCA CD4046BE Zl ,Z4 

44 078001NS z 2 I. C., MH<ER INTERSIL 1CL8013CCTZ Z2,Z3 

45 074006NT 2. 2 I.C., DUAL D FLIP FLOP NAT MM74C74NA-t Z5 ,Zll 

46 074015NT (D 6 I.C., QUAD 2 INPUT NAN[ NAT MM74COONA+ Z6,ZlO;Z30,Z31 ,Z35,Z36 

CTR 
47 072002NS 2 2 I. C. PRESET/DIV BY N RCA CD4018BE Z7,Z9 

I 

48 074016NT 3 3 I.C., 4/2-INPUT NOR GA NAT MM74C02NAt Z8 ,Zl3 ,Zl6 

CN Zl2,Zl4,Zl5,Zl7,Zl8,Z20,Z21, 49 074012NS 1'.2 1 t I.C., BIN 4-81 UP/DN D NAT MM74Cl92N Z23,Z24,Z26,Z27,Z29 

50 074008NS 4 4 I. C., 4 BIT MAGNI C0~1PP R NAT ~1M74C85N Zl9,Z22,Z25,Z28 

51 646012NS 3 3 R/NET 16 PIN D-T-L 8REc CTS 761-3R-47K Z32-Z34 

52 

I 53 I 
54 

I) I) 

56 

Figure 6-5. Parts List, Sheet 4 PLD5734 
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Figure 6-6. IF Filter P.W.B. Assembly 
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NOTESl U)\/LE55 OTHERWISE. SPECIFIED 

I. REFERENC-E [XK.UME.IJTS: 
PC. eDA.RD: NOZ\80 
FABRICATION DW~; DSf~ 
5C.HEMAT IC DWG: 05138 

z.. REFE.REr·.J •. J;~ CESr.:.NA.TrC'tJS A.~£ Fo~ ~EF£k'ENC.C} 
CNL't' AND 00 NoT NECE55ARILY APPE;\R CN PARTS. 

3. 50LDER USIN~ SN6C OR, e:t.if-3 PER. QQ -S-Slt. 

& MARK CURR£NT REVISION LEVEL t).J .\'2.. HIGH !' 
LHARAC.TE.RS VSr"-'G. BLACK E.POX"t' INK)APPI<OX\MATELY 
WHER~ 5HClWN. 

5. MO!..INT ALL TK'ANSIS10RS WHti A MAXIMUM 
Dlt.I\EN.S\ON OF S/tCo FROM TOP oF' TRAN~ISTOR 
CAN TO PCB '5URFACE .. 

G, DO NOT 1\.J~TA.lL C7(!. THR,\.l C.~\ 1 (.""2. ANDC\00. 

'54)(, PLMI-1 ONL-/) 
INS.TALt..ED FARSIDE" 
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CA: ITEU 
!coot NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

I 

\() 

• QUANTITY • CH~ FEC PART NO. DESCRIPTION MFR. -2 -1 coa 

N02180 I 1 PWB FEC 

R I( 

05736 ? ~ FAB OWG FEC 
R I( 

05738 
g E 
r F SCHEM OWG FEC 

032008NS 5 5 CAP, DISC, ,01uf, SOV KEMET 

037003NS lo4 64 CAP, . 22uf, 35V KEMET 

037012tlS 2 2 CAP, TANT, 18QUf, lOV KEMET 
o..:.o.;:. 

032010NS (o 6 CAP, 1uf, 50V KEMET 

035010NS 2 2 CAP, 24 pf, 500V SANGAMO 

0350llNS 2. 2 CAP, 6pf, 500V -SANGAMO 

035012NS 2 2 CAP, 75pf, 500V SANGAMO 

0350131-lS '2 2 CAP, 3pf, 500V SANAGMO 

035014115 2. 2 CAP, 180 pf, 500V SANGAMO 

Figure 6-6. Parts List, Sheet 1 

'· ~. ;!~. "/, i' ,\. ,,. t/;_, .~. l, " iJ ' "' 

C ;: 
. )l 

" MFR. PART NO. REFERENCE DESIGNATOR 

N021BO 

05736 

05738 

C321C103M5UlCA C1-C5 ' I l 
T368A224J035AS C6-C37, C40-C71 

T31 OD187M01 OAS C38, C39 
! 

C330C105M5U1CA C82-C86, C103 

0155C240JO C87, C95 

D155C06000 C88, C96 

D105C750JO ceg, C97 

D155CQ30bd C90, C98 

0155C181JO C91, C99 

PLD5737 

,, ~ ~ 
c. 

. ·-··.- . j 



·-·· -·- --· ------ .. -- ··----------- --------··-· - .. - - -·---------

( 
) 
l 

\ ) 
,. 
\ \ 

{ J,., ) 

{ .' '-·· 

t 'li. 

CA.: ITEM • QUANTITY • CH~ REFERENCE DESIGNATOR 6 
FOOl NO. 

FEC PART NO. -2 _, !COOl 
DESCRIPTION MFR. MFR. PART NO. 

15 

16 035015NS 2. 2 CAP, 39 pf, 500V SANGAMO D105C390JO C93, C101 

17 035016NS z. 2 CAP, 18 pf, 500V SANGAMO D155C180DO C94, C102 

18 

19 

20 043007NS "Z. 2 
OlOOE, MOT 1 N4624 CR1, CR2 
ZENER, 4. 7V, 1/4~1 

., 

21 043009NS '2 2 ~lODE, MSC 1N4099 CR3, CR4 
ZENER, 6.fiV, 1/4W 
DIODE 

22 043002NS 8 8 SILICON SWITCHING FAIRCHILD 1 N914 CR5-CR12 

23 

24 243004NS I 1 CONNECTOR, 50 PIN 3M 3433-1002 J14 

25 %. ~r. ORGANIC 
801190 TOR OUE-SEAL PRODUCTS F900,GREY 

26 

27 081003NS (A r.i4 TRANSISTOR FAIRCHILD PN2369A Q1-Q64 

28 
---- -· .. -· -··· 

Figure 6-6. Parts List, Sheet 2 PLD5737 



leA: ITEM • QUANTITY e c~~ e FEC PART NO. DESCRIPTION MFR. MFR. PART NO. REFERENCE DESIGNATOR leoot NO. -2 -1 1<:001 

29 640006NS I 1 RES, lOft, 1/4W, 5% R-OHM R25J10Q Rl 

30 640022NS l 2 RES, 5.6K, l/4W, 5% R-OHt~ R25J5. 6K R2, R3 

R4, R5, RS, R9, Rl2, Rl3, 31 630009NS ro 10 RES, 4.75K, 1/SW, 1% DALE CCF554751F R16, R17, R20, R21 

32 630010NS 2. 2 RES, 4.99K, 1/BW, 1% DALE CCF554991 F R6, RlO 

33 630014NS 4 4 RES, 10K, 1/SW, 1% DALE CCF551 002F R7, Rll, R15, R22 

34 630016NS 2 2 RES, 15K, 1/SW, 1% DALE CCF551502F R14, R23 

35 630011NS l 2 RES, 6.04K, 1/BW, 1% DALE CCF556041F R18, R19 

36 630027NS 2 2 RES, 7.5 K, 1/BW, 1% DALE CCF557501F R24, R32 

37 630029NS 2 2 RES, j.65K 1/BW, 1% DALE tCF553651F R26, R34 

38 63003011S 2 2 RES, 19.6f< 1/BW, 1% DALE CCF551962F R27, R35 

39 63000ANS 2 2 RES, 2.2fK 1 /8W, 1% DALE CCF552211F R28, R36 

40 630032NS 2 2 RES, 75K 1/BW, 1% DALE CCF557502F R29, R37 

41 630033NS z 2 RES, 5.23K 1/BW, 1% DALE CCF55523lF R30, R38 

42 630034NS 2 2 RES, 10.2K. 1/SH, 1% DALE CCF551022F R31, R39 -"'-~ --- ---------

Figure 6-6. Parts List, Sheet 3 PLD5737 
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\ ( 

CA.: ITEU • QUANTITY e CH~ fl 
FEC PART NO. DESCRIPTION MFR. MFR. PART NO. REFERENCE DESIGNATOR jcoct NO. -z -1 ~ODt 

43 630035NS z 2 RES. 14.3K l/31-1 1% DALE CCF551432F R25,R33 

44 640037NS 8 8 RES. 8.2K l/4W 5% R-OW~ R25J8.2K R40-R47 

45 

46 ,, 

47 366597 I 1 JUMPER 4.750 SQUIRES J4.750X.250T24 

' 

48 366525 I 1 JUMPER . 900 SQUIRES J0.900X.250T26 I 

I 

49 366540 I 1 JUMPER 'J..500 SQUIRES Jl.500X.250T26 

50 366591 I 1 JUMPER 4.250 SQUIRES J4. 250X. 250T24 "{ ~ 

.:~ 

51 36652.2 I 1 JUMPER . 750 SQUIRES JO. 750X. 250T26 

52 404025 l 2 SCREW PH 2-56 X 3/8 T&C MS51957-5 

53 403010 2. 2 NUT HEX 2-56 X 3/.16 T&C MS35649-224 AF CS 

54 (,. B 3 3"4 - ftJ STAN OFF". soo1 ~~~ 32. c/H A l=' C.. 1?..41-1 '3- 04 

55 

56 646013NS I l R/NET 14 PIN D-1-L CTS 760-3K-47K Z50 7 RES 
--·-~ ·-----

Figure 6-6. Parts List, Sheet 4 e PLD5737 



• ITEM • QUANTITY e CH~ CAI'il FEC PART NO. DESCRIPTION MFR. COllE NO. -z -1 C()(Jt 

57 074013NT 4 4 I.C., HEX NON INV BUF NAT 

58 072003NS I 1 I.C., DIV BY 8 COUNTER RCA 

R/NET 16 PIN D-1-L 
59 646010NS 10 10 8 RES BOURNS 

60 072009NT ID lC I.C., 1/8-CHANNEL MULT RCA 

61 078002NS ID lC I.C., 1 OP AMP NAT 

62 646008NS z 2 R/NET 16 PIN D-1-L BOURNS 8 RES 
R/NET 16 PIN D-1-L BOURNS 63 646009NS 2 2 8 RES 

R/~ET 16 PIN D-1-L 
64 646011NS z. 2 8 RES CTS 

z 2 
R/NET 16 PIN D-1-L 

CGW 65 646007NS 8 RES 

66 

R/NET 16 PIN D-1-L 
67 646016~15 2 2 8 RES BOURNS 

68 

69 646015NS 2 2 R/NET 16 PIN D-1-L BOURNS 8 RES 

R/NET 16 PIN D-1-L 70 646006NS 2 2 8 RES CGW 

Figure 6-6. Parts List, Sheet 5 

.~ c·\ c ~I 
\k t. j 4 ~ 
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MFR. PART NO. 

MM74C902NA+ 

CD4022BE 

16-1-102 

CD4051BEX 

LF351N 

16-1-682 

16-1-912 

761-3-R33K 

D16002-5101G 

16-1-272 

16-1-182 

D16002-l601G 
-·-

.. 
;;; 

• REFERENCE DESIGNATOR 

Z1, Z2, Z4, Z5 

Z3 

Z6-Z13,Z32 ,Z36 

Z14, Zl5, Z18, Z19, Z42, 
Z43, Z46- Z49 

Z16, Zl7, Z22, Z27, Z.28, 
Z33, Z34, Z39, Z44, Z45 

Z20, Z23 

Z21, Z24 

Z25, Z29 

Z26, Z30 

Z31, Z35 

Z37, Z40 

' l 
Z38, Z41 

----.I 

PLD5737 
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Figure 6-7. 
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Input P.W.B. Assembly 

( 

MCII"E'S< U'-ILESe OI"Hti!RWISE ~IF'IEO 

1. RI<FE"'I!NCE Doa.lMENTs• 
PC SOAR:D- t-102181 
F'ABiliCATION 0WG- DEi, l!R 
SCHEMATIC DW<!i-05741 

) 

2. Rlil'llReiolca DES14NATIONS ARE FOR REFERE:Nc.E ONLY 
ANO 00 I'ICrr NE££Se.At:nLY A~R 0'-1 P'AR'T'S. 

S. :SOLDER llSIN6, ~ eR ~ Fe:R Q\Cl•&-511. 

4: 

~ Ml\RK CURRENT ICe/ISION \.E.IIE\.. IN •I'Z. Hta.H CHA~ERS 
USI~ 1!!.\..ACI< EPOXY INK> AWRCI<IMA.TE\..'1' WI-IE~!! 5t\OWN. 

s. INE>TAL.L. CABLES LAsr(oo Nat" CLEAN~). 
1&. IN'5,.A.LL STANO·O.-FS BEFORE Tl A.NCT2. 

& Dsqss IS INSTALLED 011 D5i40B AS SHOW II (EI TO Tl'2. 

AND E"3 TO TPi). THE WHITE GROUND WIRE IS WAI\I'PED 

AROUND AIID SOI..OERED TO THE IIEGATI~E (-l LEAD OF 

C.7 Of" 057..05. 

FOR PARIS LIST SEE PL-05740 

05740 

~· 
,) 



--... .,, 

leA.: I TEll • QUANTITY e CH: I jcoDI NO. 
FEC PART NO. 

FOCI 
DESCRIPTION MFR. MFR. PART NO. REFERENCE DESIGNATOR 

1 N02181 1 PWB FEC N02181 

R 
2 D5739 E 

F 
FAB DWG FEC D5739 

R 
3 D5741 ~ SCHEM DWG FEC D5741 

4 

5 032001NS 4 CAP, 30pf., 1 KV CRL DD-300 C1, C3, C17, C19 

6 037015NS 4 CAP, 22uf., 15V KEMET Tll0B226K015AS C2, C7, C12, C18 

7 037004NS 2 CAP, . 33uf., 20V KEMET T310A334K035AS C4, C20 

8 032010NS 4 CAP, 1 uf. , 50V KEMET C330C105M5U1CA C5, C6, C21, C22 

9 032009NS 4 CAP, .022uf, sov KEMET C321 C223M 5UlCA CB, C11, C13, C16 

10 037014NS 4 CAP, 1 Ouf., 20V KEMET T322Cl06K020AS C9, C10, C14, C15 

11 

12 043002NS 14 DIODE, SIGNAL FAIRCHILD 1N914 CR1-CR5, CR7, CR8, CRlO-
CR12, CR15-CR18 

13 043009NS 2 DIODE, ZENER, 6.8V MOT lN4099 CR6, CR9 

14 040550N2 2 DIODE, RECT, 100V MOT 1 N4002 CR13, CR14 

Figure 6-7. Parts List, Sheet 1 PLD57412J 
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• ITEM • QUANTITY e CH: CAli FEC PART NO. DESCRIPTION MFR. MFR. PART NO. 
~ NO. ICODI 

15 

16 744555 2 PIN, FEMALE BEADCHAIN M93-102ET 

17 243016NS 2 CONNECTOR 3M 3474-0000 

18 

19 081006NS '2 TRANSISTOR MOT' 2N5461 

20 

21 630022NS 2 RES, 30. 1K, 1/SW, 1% DALE CCF553012F 

22 640027NS 4 RES, 27K, 1/4W, 5% R-OHM R25J27K 

23 640019NS 2 RES, 2.7K, 1/4W, 5% R-OH~1 R25J2.7K 

24 640031NS 2 RES, 68K, 1/4W, 5% R-OHM R25J68K 

25 630005NS 2 RES, 3.01K, 1/8W, 1% DALE CCF553011 F 

26 640015NS 4 RES, 1K, T/4H, 5%~ R-OHM R25.JlK 

27 630021NS 2 RES, 26.7K, 1/8\ol, 1% DALE CCF552672F 

28 630002NS 4 RES, 1 K, 1 /Slof '1% DALE 
CCF551001F 

Figure 6-7. Parts List, Sheet 2 

REFERENCE DESIGNATOR 

J6, J9 

J5A, J5B 

Q1' Q2 

R1, R36 

R2, R3, R37, R38 

R4, R39 

R5, R40 

R6, R41 

R7, R12, R42, ,R47 

R8, R43 

R9, R11, R44, R46 

PLD5740 
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FA: ITEM 
icoDI NO. 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

ic ,, 
\ 

• QUANTITY • 
FEC PART NO. 

640032NS 4 

630014NS 2 

640010NS 2 

640030NS 2 

640020NS 2 

640026NS 2 

640028NS 2 

640016NS 2 

640029NS 4 

243015NS 2 

366991 3~ II 

683504 6 

.:)~ -~~ .! .,. ~ ~· 
'"' £1 

CH~ 
jCODI 

DESCRIPTION MFR. MFR. PART NO. 

RES, lOOK, l/4W, 5% R-OHM R25J1 OOK 

RES, 10K, 1/8~. 1% DALE CCF551002F 

RES, 220ll, 1/4W, 5% R-OHM R25J22000 

RES, 56K, 1/4W, 5% R-OHM R25J56K 

RES, 3.3K, 1/4W, 5% R-OHM R25J3.3K 

RES, 22K, l/4W, 5% R-OHM R25J22K 

RES, 39K, l/4W, 5% R-OHM R25J39K 

RES, 3.9K, l/4W, 5% R-OHM R25J3.9K 

RES, 47K, l/4W, 5% R-OHM R25J47K 

CONNECTOR, 10 PIN 3M 3473-6000 

RIBBON CABLE 3~~ 3365-10 

STANDOFF .500, 4-40TAF AFE 1300-13-04 

Figure 6-7. Parts List, Sheet 3 

I 
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C. 
" " --------------

-. REFERENCE DESIGNATOR 

R10, R13, R45, R48 

Rl4, R15 

Rl6, R28 

R17, R27 

R18, R29 

R19, R30 

R20, R32 

R21, R31 

R22, R23, R24, R33 

! 

PLD574" 

( 
If 

"" & 
., ~ ~ ~~_.... ___ , __ 
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~ ITEM • QUANTITY' CH: REFERENCE DESIGNATOR • 
~ NO. 

FEC PART NO. 
COlli 

DESCRIPTION MFR. MFR. PART NO. 

43 630013NS 2 RES, 9.09K, 1/SW, 1% DALE CCF55909lF R25, R35 

44 640022NS 2 RES, 5.6K, l/4W, 5% R-OHM R25J5.6K R26, R34 

45 

46 768001NS 2 TRANSFORMER, AUDIO UTC-TRW PC-S0-21 T1, T2 

47 

48 744550 4 PIN, MALE BEADCHAIN R62-3ET TP1, TP2, J7, J8 

49 

50 078002NS 4 I. C. , 1 OP AMP NAT LF351N Z1, Z2, Z7, Z8 ., 
51 078004NS 8 I. C., OP AMP NAT LM741CN Z3-Z6, Z9-Zl2 

52 0720lONT 3 I.C., 3/2 CHAN MULT RCA CD4053BEX Z13, Zl4, Z15 

53 D5958 1 ASSY, PIGGYBACK BOAPJJ FEC REF N02203 

54 

55 

56 

Figure 6-7. Parts List, Sheet 4 PLD5740 
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31 IR£F: 

NOTES• UNLEI!>"' OTHeRWIS!!! SI'ECIFIE!) 

I. I<!!.Fe:REr.IC&. DocouM£1-m;;& 
PC \SOARD- NOe.\82 
FASRICAi\ON t:lW<a -05142. 
$C.HEMATIC DWG-05144 

2. RE.FERE>J<:E DE:SIGNATIOr.IS ARE RlR ~EFe:~I'Jc&: ONL.'I' AND 00 \'.lOT 
o.I&E.SSA~t..Y f'PI'EAR O>J PAR"~":). 

"'- SOLDER USING 51-160 OR 6N~ PER: QGl-S·S''71. 

& MARl< CURI<9JT REVISIO>J L.EVEL. IIJ .12. II)G~ Ct-IARAC1ERS USINI> !!,LACK 
EfO)<.Y lloiK, AWROKIMA1E.L'I' WttERe SHOWN. 

& HAND !1>/.0t:R. IJTM'31 M'\'1:1. l!DA!Un!.IS BEEN FI:OW <ili.DE~ll 

FOR PARTS LIST SEE PL-DS143 

Time Base P.W.B. Assembly D5743 
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ITEM 
NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

• FEC PARTNO. 

N02182 

05742 

05744 

037009NS 

032009NS 

032005NS 

032004NS 

043002NS 

043006NS 

. -------· -----~ ---.. ···-----

) 
( 
\ 

\ 
} 

QUANTITY • CH~ 
-z. ~r ~ ~ 

DESCRIPTION MFR. MFR. PART NO. 

l 1 P\.1/B FEC N02183 

"- f FAB DWG FEC 05742 
!=" 

I~ R 
E SCHEM DWG FEC 05744 

f F 

I 1 ~ CAP, 33uf, 20V KEMET T310C336K0.20AS 

4 4 CAP, .022 DISC, SOV KEMET C321C223M5U1CA 

5 5 CAP, 500pf, 1 KV CRL DD-501 

I 1 CAP, 220pf, 1 KV CRL DD-221 

I 1 DIODE FAIRCHILD 1N914 

I 1 . DIODE, ZENER MOT 1 N4617 

Figure 6-8. Parts List, Sheet 1 

) 
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..... -~· 

REFERENCE DESIGNATOR I 

C1 

C2-C5 

C6, C8-Cll 

C7 

! 
CR1 

CR2 
I 

PLD5743 

··'! 



leA.: ITEM • QUANTITY e CH: 
REFERENCE DESIGNATOR I jcoDI NO. 

FEC PART NO. 
ICODI DESCRIPTION MFR. MFR. PART NO. 

15 243035NS I 1 HEADER, 20 PIN AMP 1-87227-0 J8 

16 

17 081010NS 2 2 TRANSISTOR NAT 2N2369A Ql. Q2 

18 081001NS l 1 TRANSISTOR MOT MPS404 Q3 

19 
I 

20 

21 640008NS s 5 RES, 10M, 1/4W, 5% R-OHM R25J1 OO.Q R1, Rll-R14 

22 640007NS I 1 RES, 47.Q, 1/4W, 5% R-OHM R25J470.D. R2 

23 640023NS I 1 RES, lOK, 1/4W, 5% R-OHM R25JlOK R3 

24 640012NS I 1 RES, 470Q, ]/4W, 5% R-OHM R25J470.Q R4 'I 

25 

26 307002NS I 1 SOCKET. CRYSTAL AU GAT 8000-AG3 USE WITH Y1 

27 

NUT HEX 2-56 X 3/16 28 403010 I 1 AF CS T&C MS35649-224 (TO INSTALL ITEM 26) 

Figure 6-8. Parts List, Sheet 2 PLD5743 ., 
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) 

~.: ITEM • QUANTITY e 
~ NO. 

FEC PART NO. 
1-Z ·I 

29 404860 \ 1 

30 404010 I 1 

31 683476 4 4 

32 366510 2 r 
.. 

33 

34 

35 640014NS I 1 

36 640019NS I 1 

37 640026NS I 1 

38 640009NS I 1 

39 640017NS I 1 

40 640032NS I 1 

41 

42 

) 

CH~ 
CODI 

DESCRIPTION MFR. MFR. PART NO. 

WASHER INT T N0.2 CRES T&C MS35333-69 

SCREW PH 2-56 X 3/16 T&C MS51957-2 

STANDOFF AFE 1300-11-04 

JUf-1PER HIRE 26GA. Sf1UIRES J0.250x0250 

RES, 820Q, 1/4W, 5% R-OHM R25J820.Q 

RES, 2.7K, 1/4W, 5% R-OHM R25J2.7K 

RES, 22K, 1/4W, 5% R-OHM R25J22K 

RES, ]8(h, 1/4W, 5% R-OHM R25J180.Q 

RES, 1.8K, 1/4W, 5% R-OHM R25J1 .8K 

RES, 1 001<., 1/4W, 5% R-OHM R25J100K 

Figure 6-8. Parts List, Sheet 3 

REFERENCE DESIGNATOR 

(TO INSTALL ITEM 26) 

(TO INSTALL ITEM 26) 

R5 

R6 

R7 

R8 

R9 

R10 .. 

PLD5743 
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(._) 
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p: ITEM • QUANTITY e CH; 
FOCI NO. 

FEC PART NO. 
iCODI DESCRIPTION MFR. MFR. PART NO. 

43 

44 

45 072011NT I 1 I.C., HEX INVERTER NAT CD4040BCN 

I.C., DUAL 4 STATIC 
46 072001NT I 1 SHIFT REG RCA CD4015BEX 

47 072002NS I 1 I.C., PRESET/DIV BY RCA CD4018BE N CTR 

48 074016NT 2 2 
I.C., 4/2-INPUT NOR NAT MM74C02NA+ GATE 

49 074015NT I 1 I.C., QUAD 2 INPUT NAT Mt~74COONA+ NAND 

50 

51 

52 307001NS \ 1 CRYSTAL 1,305.6 KHZ ERIE SC113 

~f ~~R 
ORGANIC 

53 801190 TORQUE SEAL PRODUCTS F900 GREY 

54 

55 

56 

Figure 6-6. Parts List, Sheet 4 
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REFERENCE DESIGNATOR 

Z1 

Z2 

Z3 

Z4, Z5 

Z6 

Yl 

PLD5743 

1; l; 

-------------
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Figure 6-9. 
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NOf'E:':_.; UNLE.S6 0\HE'J..'WIS.E SPEC\Fit D 

I. REH KE"tlL~ DCCI..IMEHTS; 
PL B(\A.~D- NCZt$~ 
FAbRI~ .. ATI<'IN. OW~- D'Sl--\..~5 

:::CHii.MATIC PW•'I- 0'57~ 1 

'2 f?E.FEf<ftiC6 OE:"'to:'O"IAT'l·~t-l!" Al-'t F'X F.'FFr!l- ~,,~,._ '•-lL'\" At-!D LV NOT" 

NE .. :E...:LAKIL Y A$.'1-'EA\o. 'It- I f'A'"' r·.~. 

~. 50LDe.R ULth.s ~~ .. _~·~ OK ._.til"."!. P.::t<. ~..,.~-~-'5.,1. 

& MAf.:Jo. ()1~\(t....rll" RI::.VI~ON LE Vlt..,.L \t-1 \£' U\<",H 't~ARA. 1. Et-:_ U51N~~ E,LA,.;:t-:., 

E.PO'X."Y lt-1"-) A~l'R'iXlMA.\e'l"( WilL~- {::J-\""V..tl. 

Switch Card P.W.B. Assembly 05746 
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• ITEM • QUANTITY • CH~. 
REFERENCE DESIGNATOR e 

CAlm FEC PART NO. DESCRIPTION MFR. MFR. PART NO. COOE NO. COOf 

1 N02lil3 1 P.W.f3. FEC N02183 ~ 

2 115745 ~Er FAB OvJG. FEC 05745 

3 05747 ~EF SCHEM OWG. FEC 05747 

4 

5 711 OOlNS 2 SWITCH GRAYHILL 50P60-01-l-06N Sl ,S2 

6 

7 ?43041NS 1 I. C. SOCKET AU GAT 216-AG-290 Zl 

8 

9 

10 
,: 

ll 

12 

13 

14 

Figure 6-9. Parts List PLD5746 
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Figure 6-11. Front Panel Assembly 
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404672 
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19 10 1'<<1301?N-, 
IS 3 73-lflf•rms 
17 1 73rnr1BNS 
16 2 731<1CJSr-•c 
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14: 2 : 409080 
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0~7:12 

82272 4 

03638·1 
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SCR£1'1 FH 10·3 
SCREW. OH. 4·40x3/8 

Ql.Q.QL!:!Qb.Q. 
CAP TOGGLE SWITCH WHT 
SWITCH TOGGLE 
SWITCH, TOGGLE I KNOB 
HANDLE 

DISPLAY BOARD 
FRONT PANEL BOARD 

FILTER 

FRONT PANEL 

.~~~ ! I •. 'j~l 

T&C 

~ 
(:. K 
C7K 
~ 

~ 

., ,;._.::_ 

·~-
7H'I 

RAYTHEON 5 -3· 
VEMALINE DBA 1 

FEC N,),)lhf.. 

FEC W'l21fl5 

FEC 

FEC 

D5768-A 
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NIJT AND WASHER 
SUPPLIED BY VEN.OOR. 
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Front Panel P.W.B. Assembly 

NOTESs UNLES~ OTHERWISE;. SPECIFIED 

I. RE.FE.RE.NCE OOC..UME,....I10::.. 1 

PC e.oA.RO-N0~\6'5 
FABRICATION ~-0'515\ 
SCHEMATIC:. OW(,.- 05,5:!. 

l ) 
( ) 

... _ ...... 

2.. 'F?EFE:RE.t4(£ r:£5!6.NA'T\Ot.)S. ARE F('R, REFE.RE:tlc..e: ON.L'( A~O 
Do NOT NECE.S:5ARILY APPEA~ ON PARTS. 

:9. 50L..DER USINC:. SNbO OR 'SNb3 ~R Q.~-S-5.,1. 

& MARK CURRENT RE.\IISION LEVE.L IN .1'2. HIGH CHARAC..ilr,~ 
USING BLACK e.F'C>')<.Y \NK > APPkOXIJII\A1'E.I!f WHERE :::..HONN. 

6. MOJN1' SW&TCl-\E.S IN Fl'XTUR'€" e.EFO~E :SOLOE~INI\ TO eoAR.t> 
Fo~ PRc>PE:K Al.I(,J.JMENT) IN5TAU ~RDWAk:~ 10 SWITCHES 
~F1'ER RE:JV'\OVII\J{., Fl<C.>M PAili::L) DO NOT TIGHTEN. 

tb, LEO tr.Jst"ALLATIOI-.I& SPACE. \TE.J'o'\ 8 -r;,~" OFF e.oA.RD 

LED Q --_l SPACE 11c:t'l "} l!>f-"Z" OFF IOOARD 

~X'' 
T 

). Tr<:tM IC L..EADS FW~H To BOARD Ot...l TRA.C..\<.:.. '5\0i<:. 

e. CLEAN. BoA~D E!e:Fo~ INSTALL\N~ 'SWITC..HEs AND CAf!.\....E. 

&, Ac:.~.EM~L~ c.A.BI...L, THE""-! lt..tS. ... A.~o.L 1N.<O Bo.o...~'D. 

D5752A 

l 

; 
'' 
·,~.~ 

·" ·~ 

'• 



• ITEM 
~~ NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

·c. :, . )• 
}. 4 

• QUANTITY' • CH~ FEC PART NO. 
COOl 

N02185 1 

D5751 {EF 

D5753 EF 

037008NS 1 

043002NS 11 

043001 4 

0430llNS 1 

243035NS 1 

243012NS 2 

Figure 6-12. 

.. lo!· 
~ l ' Iii 

DESCRIPTION MFR. 

.. 
P.H.B. FEC 

FAB DWG. FEC 

SCHEM DWG. FEC 

CAP, 22uf, 15V KEMET 

DIODE, SIGNAL FAIRCHILD 

LED, WHITE DIALIGHT 

LED, GREEN FAIRCHILD 

HEADER, 20 PIN AMP 

CONNECTOR, 14 PIN 3M 

Parts List, Sheet 1 

()' 
jg .:. ~ ..! .. .. 

MFR. PART NO. 

N02185 

D5751 

D5753 

T3108226K015AS 

1N914 

521-9166 

FLV-350 

1-87227-0 

3406-0000 

REFERENCE DESIGNATOR 

Cl 

CR1-CR11 

CR12-CR14,CR16 

CR15 

J1 

PLD5752 

I; • .. 

------

• 

I 
l 

l 
I 

1 

I 

I 

I 
l 

I 

·C) 
_! .J 



) ) L t. •. -) 

(~) 

CA: ITEM • QUANTITY e CH~ • 
CODE NO. 

FEC PART NO. COOl 
DESCRIPTION MFR. MFR. PART NO. REFERENCE DESIGNATOR 

15 366992 9' RIBBON CABLE 3M 3365-14 

16 366596 1 INSULATED JUMPER 4.625 SQUIRES J4.625x.250T24 

17 

18 

19 
I 

JBT 
20 403102 22 S\1 HEX NUT SWITCHES \4-NU-11 

i 
' 

21 744550 1 PIN, MALE BEADCHAIN R62-3ET 

22 744555 2 PIN, FEMALE BEADCIIAIN M93-102ET 

23 

24 731009NS 11 CAP, TOGGLE S~JITCH,WHT C&K A7062 

25 

?6 6110029NS 1 RES, 47K, 1/4W, 5% R-OH~l R25J47K R1 

27 640015NS 5 RES, 1k, 1/41~, 5% R-0Ht·1 R25J1K R2-R6 

?8 

/ 

Figure 6-12. Parts List, Sheet 2 PLD5752 



6 
ITEM • QUANTITY. • • ~I CAfti: FEC PART NO. CHG DESCRIPTION MFR. MFR. PART NO. REFERENCE DESIGNATOR COllE NO. COOl 

29 731011NS 3 SWITCH, TOGGLE C&K 7101SYHB S1 ,52 ,56 

10 731013NS 6 SWITCH, TOGGLE JBT T01-235 S3,S4,S5,S7,S8,S9 

31 731010NS 2 SWITCH, TOGGLE C&K 7103-S-Y-C-B 510,511 I 
S\.JI TCII, ROTARY 

32 731002NS 1 \Vl'l'll HASHER & Nll'l' GRAYHILL 50P45-01-1-HN 512 

:n 

34 
I 

35 074001NS 4 I.C., HEX INVERTER NAT ~1M74C04N Z1-Z4 
J 
i 

36 646001NS 1 R/NET, 8 PIN S-I-L ?RE~ CTS 750-81-R473 Z5 I 
37 073001NS 1 I.C., 8-BIT PRI ENCODE MOT ~1C14532BCP Z6 I 
1R 074014NT 1 I.C., HEX BUFFER NAT MM74C906NA+ Z7 

39 074015NT 1 I.C., QUAD 2 INPUT NAND NAT ~1M7 4COONA+ Z8 

40 

41 I 
' 42 
i 

----- ---~-- ------ I 

Figure 6-12. ' Parts List, Sheet 3 PLD5752 
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r.. 5 .'50 1\r _-lr 2 PLCS 

.. . 11 !--- -

jr"l,_. .- { . ["}_: -~ 
U!' Jr.r~~f(11 /''[·-11.-:i-rJ~ · \ - a u] l _, 

\_ 10 
(~c~~ t RE.F) 

* iJiz-i ~ 

!~'! @/flb~~-~~~~(0 
'---' 

8 ? l2 1Lz4~ ? l!8 I? ~K) 1 
- ? ~ I 

? '" ][_~ 
~ .... 1 ~--i9~ 

r-, 
I I 
1 I 
1 I 
I J20 I 

I I 
I I 

) 

2 PLCS 

9) 2. PLCS 

NOTES; UNLE'aG OTHERWISE SPECIFIED 
I. I<;'EFEt<E.Nc:..e: DOCUMt=:tJTS' 

PC E30ARD t N02.1,fl.(O 
FA~.K'ICATic;'lN OW~; 05 1!54 
Sc.t-IE.t.I\AT•C DIN4' DS15G.. 

I 

2. RE:.FE~-<:Et-t E DE$.\C,.tJATION~. AIC!E FOR ~FFt...k'a.JCE ONL"< 
N€CE(:C.ARILY APPEAR Ot-.1 PARTS-

5. OOLDE.R U'ZI~ &J~ C'R ~-1-l"''O PER r:-A-~~511. 

t 

AII.JO D0 Nfl\ 

& MARK C.Uf<RE;NT ~VISIDI'-l LEVE.L IN .12 ~1\l"tH C:~ARA,C.1"E.~<_.::...., US.1N.'S. P.LAC.t< 
Epc.X'( \1-,\K I APPRDKI!-1\AT£1:< WHEJ<E" ~HOWN. 

& FOR A..-,J".r Mt:\L'-1 U~UI A':_,':,t..MBLE I rt M • IOAND 1':.< t .. HD F"IX"T-JRr- FLUS""' 

wrr~ I\ EM '}. 

b. C\ 1; At J ~AkD tE:f"C')RE INS,.ALLIN~ IT\:..1,\S 10 1 JTE:. M 15 CA..N BE 

IH,;"fA'-LEO 1!-EFOI<.E CLEANI"--C., 

1'. C\J"T fl..ll LE.l\.U':o F' l \JSI-\ 1·r1 1;:'/)A.RD \( ... 1 RE'\JE'NT AD l~C.EN\ RtBeD\-.1 
C.J!>.eLES FROM BEI"--G P\l .... C.T<lRED. 

Figure 6-13. Display P.W.B. Assembly D5755A 

" 



~: ITEM • QUANTITY e CH~ • COOE NO. 
FEC PART NO. 

COOl' 
DESCRIPTION MFR. MFR. PART NO. REFERENCE DESIGNATOR 

1 N02186 1 P.lUl. FEC N02186 

2 05754 EF FAB DWG. FEC 05754 

3 05756 EF SCHEM Dl~G. FEC 05756 

4 

5 037009NS 1 CAP., 33uf, 20V KEMET T31 OC336K020AS C1 

6 

7 243010NS 2 SOCKET, 20 PIN 3M 3421-6000 J20 & J21 

8 

9 683520 2 STANDOFF, 1.000 4-40TAI AFE 1300-16-04 

10 243040NS 6 SOCKET, 14 PIN T. I. C81-14-04 DS1-DS6 

11 

12 

,, 
' 

13 366996 11 RIBBON CABLE 3M 3365-20 

14 

Figure 6-13. Parts List, Sheet 1 PLD5755 
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----· ---- -..-
\ 

) ) ( J ) 

(, 
{ 

• ITEM • QUANTITY • CH~ • 
CAM FEC PART NO. DESCRIPTION MFR. MFR. PART NO. REFERENCE DESIGNATOR 
CODE NO. COOl 

GENERL 
15 078006 6 I.C., CC ORG 7 SEG INSTRUMEN MAN4640A DS1-DS6 

16 

l7 

18 243007NS 2 CONNECTOR, 20 PIN 3M 3422-0000 J20 ,J21 

19 243033NS ·- 1 SOCKET, 14 PIN AUGAT 241-AG-39D J22 

20 

?.1 

22 646010NS 4 R/NET 16 PIN D-I-L 8RE< BOURNS 4ll6R-001-102 Z1 ,Z3,Z7 ,Z9 k 

23 074005NS 4 I,C., BCD TO 7 SEG DEC( DE NAT MM74C48N Z2,Z4,Z8,Z10 

?4 074014NT 1 I.C., HEX BUFFER NAT MM74C906NA+ Z5 

25 074015NT 1 J .C. OUAD 2 INPUT NAN[ NAT MM74COONA+ Z6 

?fi 

?7 

28 
----·-~·-· 

Figure 6-13. Parts List, Sheet 2 PLD5755 
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Figure 6-14. 

,~_. 

"' 

@ 
(Rii:F) 

~~SI~0~ ~~-

NOTE51 U/'-JL..€:5'5 OTHERWISE' SPE...:..IF-It-~D 

1. RE.F'Et<l- t.H".t DOCU~-II.t7.tlT'.:.' 
PC. E-~'JA~f - N0".21B-/ 
FA,Bk:ICATIGtJ [)W.::-- DSl':,.)/ 
::_-.,C:HE 1.1\,<\Tir_ OWG -- D5l5'7 

2 Rt:.f E:.~o<!;..t-..l•'t:. Ut ~l,_,.NA11.:''·H'.:::: .. A~~:;: r---:j:.., Rt-:_.FE~:" 1.1 r: ON.L.'( AND 
DO NCT Nt:C:E-:>•.:.:.ARIL"\· At:-\ t::l\'-. CN 1-·AR1::S. 

3 :sl)LDEI-:.' U-S\t-1(':\ S.NU) C';R ~N..0-'. f=U-.. ·:::.-:.-•, -~ il. 

ffi Ml\~1< C'.ll~RE-H\ REViS.IC,t.,J LEvf'L IN .\C. Hi·ll-l ~ nN-.,;?A-':.TE:.~-~ 
Ll51t->l.r:o t"-LAC.t' f,.p!'.)X'1' IN I") /,PI--I<:O)OMAIG_, '{ WHF \-..' ~:+iC'w N. 

Connector P.W.B. Assembly D5758 

() 
Si ~ ., ,, 

~ 
.~ ~ 

c~ 



---- --·· ---· ----- ·-- ----

) ) l ) ) 

( ) 
..... ,, 

i 

• ITEM • QUANTITY .e CH: • CAN: FEC PART NO. DESCRIPTION MFR. MFR. PART NO. REFERENCE DESIGNATOR 
CODE NO. COOl 

1 N02187 1 P.~J.B. FEC N02187 

2 243032NS 7 RECEPTACLE AMP 87105-1 

3 683518 5 STANDOFF, .625 4-40 TAf AFE 1300-14-04 

4 

5 243035NS 2 HEADER, 20 PIN AMP 1-87227-0 J27,J28 

6 

7 D5757 ~EF FAB D~JG. FEC D5757 

8 D5759 ~Ef SCHEM DWG. FEC D5759 

9 

Hl 

ll 

12 

13 ·I 
-~--- 14 -------- J 

Figure 6-14. Parts List PLD5758 



l5'fl8 

li~ 

IT£1o1 4 NOT SHOWN IN ENO VIEW 
20 

1'l0TES 

l APPlY QQI'j CORNING 340 SiliCONE HEAT SINK COMPOUND 
BETWEEN ITEJ.IS 6 AND 7 AND ITEM l 

Figure 6-15. 

(' 
.a J~ 

" 

l1 
18 
i7 ... 
i5 
i7 
IT 
rz 
IT 
iii 

Power Supply Shield Assembly 

ic 
~ t 

403030 
404878 
404221 
404381 
404203 

?43?'\3hNS 
11RI()r1f1NS 
032lll?tJ') 
r.:,,?rilii~S 

(\?(l(<j 

r•7 1.i• ::~":r 

/J::,7Stl 

04024 

NUT HEX 4 4011.25 A.F. 
I'/ ASHER. INT. TOOTH. NO 4 
SCREW FH 4 4011. 50 
SCREW YH 6 J:<> •. 44 
SCREI'I.PH, 4 40~<.31 

I TRANSISTOR SOCKET 

INSULATOR 
FEED THAU CAP. lSOOPF 
FEED THRU CAP. SOOOPF 
I C REGULATOR 

I.C REGULA R 

ASSY, CONNJ;JaQ_fl. jJOARCl 

ASSY. SHIElD 

05767 

~·! 
j) 

T&C !·J'U< 1 I <\1 

T&C . ""''·'"' J• 
T&C 1,~• I I' 

T&C L'•''.t•,< 

l&C ',1( ',t•' ,7 1·'1 

AUGAT Jaoao l'G I 
; f r 
T t 1.... ~ Jif 

til·,o<J( 

_f.EC_ 

;, 
.1! 

FE 

7304943 
357 .oooxsuo.~s:M 
2425 ·001 ',1-..')> •.:. 

dri ·.;··, •. _, 

,,, ,)i'-7 

i: 

C\ 
' __ j 
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15 (REF) 
ll!i-TI)_IL .. .6. 

t-br 10 5C.ALE 

@ 1}5EE DETAIL A 

0 

3 

~:) TOP>·Il'E,V> PLACE5 

/ :y f·A' 1PE,«> PLACES 

(REF) 

. -----. ·-------- --~-. ~ ----·--

I-JOTE·.:;: UNLE<.:.._,.3 CfTIH f...·wt -~·-- sr-__ \Fit D 

I. REFC:k'L-;1'-Kf:- ("'.._ •-U•'-'If.:.!'.J'.~~ 

PC. F• -Ah\-.- N<l •. l ~­
FAF.r...lt AT!, -r-.\ PY./'"'- rl'··, 1.._.r 
~"".L.HCt.f\1\fk p~,y,., r)"'-'1-.. .. .::::. 

{ ! ) 

2 h'EFCI'.'t- '--1• ~ f'>\ I· -.~.1A\ I·_, Ak< I' h ,.. I t.:.):."•' I.L ,~ 

ONL'f Alit' I· t-.\ T NC /,~·,._.1 Ar'i1 ,,;.. r-....1 fl-\f-T·__.. 

2,, '5CJLDE\-..: l)~:....r t ), 'I '·-,t-.., C. - f._ t !.... .,;; r·E~ ._.,(.._--::--,-c)-~ l • 

& MARh C\11-'kf:lll 1--'EVl ,, r·1 l 1"7>J[ \.. nJ. .t~ Ht-,H 
CtlAkl\ T• ... ....., U HI<" ~-LA- r li:;l'• ...,., \l·ll· Alit:. »lt-lATE.L'( 

WHFl-.1 < .Ht.•\All'..l 

•, 

Figure 6-16.- Power Supply P.W.B. Assembly D5761A 



• .. QUANTITY • • $ CAIIC ITEM FEC PART NO. CHG. DESCRIPTION MFR. MFR. PART NO. REFERENCE DESIGNATOR cooe NO. C()O[ 

1 N02188 1 Pv/B FEC N02188 

R 
2 D5760 E FAB DI·JG FEC D5760 F 

R 
3 D5762 ~ SCHEM DYJG FEC D5762 i 
4 

5 032008NS 3 CAP, DISC . 01 uf, sov KEMET C321C103M5U1CA C1, C7, C9 

6 037011 NS 2 CAP, 1 OOuf. 20V SPRAGUE 150D1 07X902082 C2, C8 
I 

7 03?010NS 2 CAP, ~1! SC 1uf, 50V,20X KEMET C330C105M5U1CA C3, C4 

8 032001NS 2 CAP, DISC 30pf, 1KV,10% CRL DD-300 C5, C6 I 

I 

9 038002NS 2 CAP, ELECT 4000uf, 25V SPRAGUE 3904081,025JS4 C1 0, Cll 

10 

11 043008NS 4 DIODE, 
ZENER, 5.6V, l/41~ MOT 1N4626 CR1-CR4 

12 04301 ONS 1 DIODE, BRIDGE RECT VARO VH148 CR5 

13 

I 14 
I --- -~- ---------------

Figure 6-16. Parts List, Sheet 1 PLD5761 
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) 

• CAiit ITEM 
COOt: NO. 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

----- ... -------

• QUANTITY e • 
FEC PART NO. CHG DESCRIPTION 

COOt: 

81193-14 1 STANDOFF, MODIFIED 

SPACER, 3/8 HEX, 
683885 6 . 375 THD 

-
744550 26 STAKE PIN, MALE 

744555 10 STAKE PIN, FEMALE 

404405 1 SCREW PH, 6-32 X 3/4 

404895 1 ~lASHER SPLIT LOCK 
No. 6 CRES 

366510 2 INSULATED JUMPER .250 

82075-1 l CAPACITOR CLAMP 

683196 6 STANDOFF .500, 6-32TAP 

(,L, 1001 NS 2 RES, 47Il., 1/2W, 10% 

640021NS 2 RES, 4.7K, 1/4W, 5% 

640023NS 2 RES, 10K, 1/4W, 5% 

I 
\ 

) 

MFR. 

FEC 

SMITH 

8EADCHAIN 

8EADCHAIN 

T&C 

T&C 

SQUIRES 

FEC 

AFE 

A-8 

R-OHM 

R-OHM 

MFR. PART NO. 

81193-14 

8249 

R62-3ET 

M93-102ET 

MS51957-32 

MS35338-136 

J0.250X.250T26 

82075-1 

1246-13-04 

RC20GF470K 

R25J4. 7K 

R25J10K 

Figure 6-16. Parts List, Sheet 2 

------ ·-·---··-· 

l 

REFERENCE DESIGNATOR 4li 

R1, R2 

R3, R4 

R5, R6 

l. ; ) 

( ) 
......... _. ~ 

I 
I 

I 

l 

I 

' 

PLD5761 

( 

~ 



• • QUANTITY • • CAIIC ITEM FEC PART NO. CHG. 
COOE NO. COOE 

29 64400l'~S 2 

30 

31 074001NS 1 

32 078002NS 2 

33 

34 
-

35 

36 

37 

38 

39 

40 

41 

42 
- ~-------- - ~ ---~--- - - -- --- ~---~ 

Figure 6-16. 

() 
t ;~ ·h ,, ,, :a ;;:; 

---- ··------

DESCRIPTION MFR. MFR. PART NO. 

RES, .20., 2W, 51<. IRC BWH 

I.C., HEX INVERTER NAT MM74C04N 

I. C., 1 OP AMP NAT L F3 51 N 

-- ------ ------·----- - --

Parts List, Sheet 3 

CJ 
Jil ~ -~ ~~ 

REFERENCE DESIGNATOR Q\ 

R8, R9 

Zl 

Z2, Z3 

--------- -~----------------

PLD5761 

~ ~ 
•• 

I 
I 
I 

I 

...., 

' 
i 

I 

i 
i 

i 
i 

1 

I 

i 

' 

(') 



. ) ) 
\ 

~·---- ·-· ~ ...... ~.- .... ··---·-- ... -·~~-·· .. -- ... -··· ·~, ........ ___ ,. ........ _____ ., ____ ..,._. -- --- ... ..-.. ......... ·~ ....... ..- _ .............................. _, ...... -··~ ~-~ .. .. 

PIN ~ 1 SIDE" , 
0 

<· 

~ D! 0 c 
n n 
n . D 
0 B 

~ 0 P25 ll 

~ ,. 

NOTES: 

I. CUT CABLE REo'D. LENGTH AND PRESS TO 
PLUGS USING APPLICABLE ~PRESS. 

ASSURE THAT BOTH PLUGS HAVE PIN I 

POSITIONED AS SHOWN. 

2. LABEL P25 ON END SHOWN ON TOP. 

Figure 6-17. 

-PIN I f 7 THISEND 

~ <FLAT SIDE 

1:: 

- --- -----1 

~-

9 Yz" ·I 

Remote Board Cable 

----- ····--~- .. 

) { i J 

(~ 

. 
"' 

C4062 



SOCKET BOTTOM 

<J 

a:J 

~ 

D f=t· . M"' -::-:.-~= 

I 
D 

2 

,_;:!j 
. ·-· "' 9;:-.- ·- }Oii 

1-------------- 21\14 II 

NOTES:. 

I. CUT CABLE REa'D. LENGTH AND PRESS TO 
SOCKETS USING APPLICABLE ~PRESS, 
ASSURE THAT BOTH SOCKETS HAVE PIN I 
POSITIONED AS INDICATED. 

2. LABEL 'pzs" AND 1Pid AS SHOWN. 

PIN I -THIS END 
FLAT SIDE 

Figure 6-18. Demod-1 Power Cable 

() () 
' "' ... .t t '! ~ :jt .&. .1. 

"U 

0 

C4058A 

(\) 
1 i J i 



--------- - _____ ...... ~ - ...._ ... ......__, ____ _ 

) 
J 

)l 
! 

l 

\ 
) ~ 

y ~ 
(SEE NOTE 1:) 

2 )PIN I -TOP SIDE 
MOUNT OPPOSITE 

RECTION 

REMOVE WIRES \ 
I THRU 8 \~ (8 TOTAL) 

PIN 1-4 PLCS. 
RECEPTACLE SIDE 

~<: •OF SOCKET ' lfl 
~PIN 1- FLAT SIDE 

/ OF CABLE 

~··---

1 . 
z 

~~ 
J:> 
1\) 

L. 
I 

REMOVE WIREt? 
29 THRU 50 
(22 TOTAO 

I 
LAt LA * ~ t ~ -fl5 4Y4 2Y; .. ~.:14 2y,_• .. 1:13 2~· P23 j 

12 8 

NOTES: 
I. CUT CABLE REQ'D. LENGTH AND PRESS SOCKETS (ITEM I) 

WITH _3M_ PRESS. REMOVE WIRES AS INDICATED 
3 12' 3365-50 RIBBON CABLE- 50 COND 3M 366997 

2 I 3421·•·000 SOCKET - 20 PIN 3M ?430IONS 

BEFORE ATTACHING 20 PIN SOCKET (;3421-QOOO). I 4 3425-6000 SOCKET 50 PIN 3M Z43011NS 

ITilN "'"" P'IUITNO O~IIIP'TION 
.. ' MIIT'L. SPilC: 011 

"'"'·" .. INISH SPEC: CKTS"'I ... ~AT PAitT NO 

2. LABEL AS SHOWN ON SOCKET TOPS. 

Figure 6-19. Demod-1 Bus Cable Assembly C4059A 



Af '~ 

II 
9'h_ -

PIN I 
THIS END ~d---, ] ~ , ' r· . ~ r; -- r- , - ·- -- ·-- - - - - -~- ,-··-- E ! 

() 
.. 

6Y:' 

NOTES: 

I. 

2. 

3. 

~ t! 

CUT CABLE REQ1D. LENGTH AND PRESS 
DIP SOCKET TO ONE END WITH 3M PRESS. 
AT LENGTH INDICATED, SEPARATE WIRES. REMOVE 2ru1., 4lh,61b., & Btb. WIRES. 
STRIP AND TIN REMAINING WIRES AS SHOWN. 
LABEL "'PI6" ON TOP OF SOCKET. 

Figure 6-20. Demod-1 Diversity Cable 

() 
l J:} /• 

ii ~· ,, !' 
'"""'· _,!J' 

·~ ., 
...... 

----- -.,..-=----..,_.,_,-~~~- ~.~-

:!'; ;I! 

~--~---~----

C4056A 

.~ 

STRIP AND 
TIN 1111 

10 14 

·"- ~- .,p 

(") 
~ • 



) 

·--- ····----- ----- -- ~ ~ ~ ~----

f 
'! 

·----

), 
I 

/ 

28~·------------::~ 

NOTES: 

I 

I e 
I 

I I 

~ 
1. CUT CABLE REQ'D. LENGTH AND PRESS SOCKETS 

2 

B 
a 

27{------1 

RIBBON c;}l_!l~_E -ZO C()NO. I 31.1 
SOCKET- 20 PIN I 3M 

IN POSITIONS SHOWN WITH APPLICABLE ~PRESS. 
..... ! .. "'" 

2. LABEL AS SHOWN. 

Figure 6-21. Demod-2 Power Cable 

---···----· ----·-- ------

) 
., 
I 

/ 

LABEL 'PIO' 

''"••" I llH••" .,.cc. lc•T • .,.,. 

C4061A 



~;~. 

REMOVE WIRES \ 
' 

--~ 

I THRU 8 rav k • • ~-- ... • • ,. ,... • ••• - .• -·. -i •.. {!' 
u (8 TOTAL) 

·-~--
"' ;;:: 

z 
1320 ' FJVJ I 

.C> 
[\) 

'--

I I 
REMCNEWI~ 

I I 29 THRU 50 
I i (22 TOTAL) 

' 
I 

l.n. I• 1"\fi I~ A 
l!._____nl 

,.... 4' ~I· ,y; ~. . 2!1' ... ,. I 
PIS I Pl4 I P13 I P241 

~------------------------------- 20~ • 

NOTES: 
CUT CABLE I~EQ D. LENGTH AND PRESS SOCKETS (ITEM 0 WITH 3M PRESS. REMOVE WIRES AS INDICATED 

I. 
3 3365-50 RIBBON CABLE -50 COND 3M 366997 
2 I 3421-COOO SOCKET - 20 PIN 3M 2<l3clltlNC, BEFORE ATTACHING 20 PIN SOCKET (ITEM 2), I 4 3425-(,000 SOCKET - 50 PIN 3M 243011NS 

ITIIIII JIIEQD ~"lilT NO DESCJIII"'"'ION W"TL ..... rL aP'a:c 011 
FINISH FINISH •Nc "" C"T ~A'" "'0 2. LABEL AS SHOWN ON SOCKET TOPS. 

LIST Of' NATERIAL 

t,()l . / 

li. ·' 
" .\!. 

Figure 6-22. 

ll;-
Jt ~~,' " !. 

Demod-2 Bus Cable Assembly C4060A 

C> 
.t. i ,, 

t. ~ •' ~- -----~---~-·-· ·---~ -~--- ·- ------

CIOIT SYM 

c·) 



) 

SOCKET 
BOTIOM 

" 

- ----- .. - -· --·-----· ---- ~----·· ----. ~--·----· 

FLAT SIDE OF 
CABLE 

' 

) 

17 1//--------------

PIN I I ' 
THIS END,. 3 Y4 .... 1 1 -" ' \ ~ -' -c. - --' .,, <•• ,- ' ! =" "-·~ -· OS)RIP AND 

L__ ___ _ 14~, 

NOTES: 

1. CUT CABLE REQ'D. LENGTH AND PRI;SS 
DIP SOCKET TO ONE END WITH _3M_ PRESS. 

2. AT LENGTH INDICATED, SEPARATE WIRES. 
REMOVE 2M, 4tb, 6tb, & 8tb WIRES. 
STRIP AND TIN REMAINfNG WIRES AS SHOWN. 

3. LABEL •pi~/ ON TOP OF SOCKET. 

RIBBON CABLE -10 COND. 

01 P SOCKET 

Figure 6-23. Demod-2 Diversity Cable 
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(REF) 
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\. )' 
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-t"Xl-
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Y) 

"' 

,( l) 

(J 0 (i~ r()\ 
006 ,_, 

II lj 
s---;;- --l 
l_ -- . 

r- -j 
) ~~ .. L __ 

[_,~--J 

~j '0' 
(t » 000 ,_/ 

@00 0®0 000 

!<J 
0@0 @OO @0@ 

-[R3} El-w l- - ----
-___ :_z_- Jt 

llj) 

(IJ) C3 _2-
{ -------- -J 

--tt!J}--
~IJ-
--t:\')1}--

0 
@0@ -@I}--

-@11 PLC.S 

I __-(\(3) G.. PLC.S, 
FARSI DE 

NOTE'5t UNLESS OTKEK."Wt~E. SPECIFIED 

1. REFEKE.NC.-E [X'CLlMEt.JL • 
PC. E?.(Y:l...~D ~ NOZ\84 
FAe.Rh.A.TI6N OWG.- 05'74R 
:::Ct-tG:t-1\ATt' DWI-=\ P'S/'5<'") 

2 RG..FEK"I..::O.NC 1: l 'E._.H"'I'.\AT\(IN'::, A~~ F·~R F'E..Ft kEt-+.;:,t: t~NLY AhD DO f'l.ar 
NE..C.t.··:!- AR.Ii,...Y APPEAR ON r4~Rl5. 

S. 50LDEk. USIW' ':..N""'O CQ ~.t-lL-~ PER Q::·....:- 5- '5;.1 I. 
& MAR\<' C.uVREtiT R'E.V15tON LE. VE.L IN .\2 Hk"iH CHA\:::A :"TE~S USH.!.:5 BLACK E"POXY IN~, AFF'kO)<lt-.1;\TEL"Y WHt:t-=-·~=- ·~ HOWN. 

5. STAJ-.JD 2W r.<e.::;lt'>TO~. 114" OF•7 BOARD. 
<G. BOARD 51-10Ul.D FE. BUILT AT A CDNDIJC:TIVE' WORK 5T AT!ON. 

Figure 6-24. Loop Power Supply P.W.B. Assembly D5749A 

CY () 
2 b "' .... K. 
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I) ) 
J 

/ 

) 
) 

• ITEM • QUANTITY ' • • 
CAM FEC PART NO. CHG. DESCRIPTION MFR. MFR. PART NO. REFERENCE DESIGNATOR 
COlli NO. COlli 

1 N02184 1 P.W.B. FEC N02184 

2 D5748 m FAR nwG FFr nl'\:71tR 
i 

3 D5750 REf SCHEM DWG. FEC D5750 

4 

5 

.. 
6 032009NS 1 CAP, DISC, .022uf, SOV KEMET C321C223M5U1CA C1 

7 038001NS 2 CAP, ELECT 580uf, 75V SANGAMO 066HL581T075B C2,C3 

8 

Q 

10 683406 6 STANDOFF AFE 1247-16-04 

11 16 EYELETS A919 

12 744550 22 PIN, MALE BEADCHAIN R62-3ET 

13 744555 11 PIN, FEMALE BEADCHAIN M93-102ET 

14 

F'igure 6-24. Parts List, Sheet 1 PLD5749 



• ITEM • QUANTITY e CH~ • CA!iJ FEC PART NO. DESCRIPTION MFR. MFR. PART NO. REFERENCE DESIGNATOR 
CODE NO. CODE 

15 

16 043004NS 4 DIODE, RECT, 400V ~10T 1 N4004 CR1-CR4 

17 

18 

19 640015NS 2 RES, 1K, 1/4W, 5% R-OHM R25J1K R1 ,R2 

20 644002NS 2 RES, 6.8K, 2W, 10% A-B RC42GF682K R3,R4 .. 

21 

?? 

23 074006NT 2 I.C., DUAL D FLIP-FLOP NAT MM74C74NA+ Z1 ,Z3 

24 074015NT 1 I.C., QUAD 2 INPUT NAN[ NAT M~17 4COONA+ Z2 ,,. 
25 

?6 

?7 

-- _28_ -----------
--~ 

-----~-~--------- -- -----------· --------------------

Figure 6-24. Parts List, Sheet 2 PLD5749 
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) 

,, 
t ~- . ,=-:::J "-+ l~'- ... #' '\.::.0\.':!...':...,~S..:-'»--P.C BOARD 

V1LW A-A. 

10· -----=~-·~ 

NOTES 

/0. SEND CAP. OV£k AFTCR 
INSrA.Lllt\G ~JN -IBilONJ.Y 

SCH REF C3308 

UNLESS OTHERWISE SPECIFIED DRILL 
ALL HOLES N055 ( 052) DR & INSTALL 
46410 GRIPLETS 

.NO 60 ( 040) DR ·6 PLACES & INSTALL 
TRANSISTORS 

.NO 68 ( 031) DR - 6 PLACES & INSTALL I C 

.I.NO 30 ( 128) DR 4 PLACES & INSTALL STANDOFFS 

INSTALL STANDOFFS ON COMPONENT SIDE & 
SOLDER ON TRACK SIDE 

& JOG I C LEADS 

AFTER PRODUCTION TESTING, SPRAY ENTIRE P C BOARD 
WITH HUMISEAL TYPE 1B-15 DO NOT SPRAY BANANA 
PLUGS 

A /I lt13r. ~IPI•IIJ !:'L LC(it.)ff UNfiL Allil( WJ\\T '-,f)lfJL"H. 

l·•tiJ 1411•'~ • HIYt IN t\•IT70M 0~ .lf,D{lfT~ 

P.rf .. l'"([ ~'A\ I ,t'l. Ul H ON I l:\r1AHIJ'• 

A I l 1\0:·, l"IN I 1/ /A :l il' iII ~.IIOIIL 0 NO! I:.U ( h'IMF-£0 

.A LH1 1101 •I:IMf !JIM Nn ]. 

/ 
) 

4 17 :>< 
4 LS :>< 
2 15 2 
4 14 .4 

:>< L3 
1 12 1 
1 11 1 
1 10 1 
4 9 4 
3 8 3 
1 7 1 
1 6 1 
1 5 1 
1 4 1 
1 3 1 
1 2 1 
1 .... ITEM II:I:QO 

-1 STD 

SCREW 2- 56x5/16 T&C 404020 
WASHER NO.2 SPLIT LOCK SST 404861 

10020 INS TOR ROSS 080836 
2188·12 STANDOFF CAMBION 683840 
192 BANAN• PLUG SMITH 24632: 
4N35 INTEGRATED CIRCUIT GE 01,i)I)..,.,IIC") 

2N5416 TRANSISTOR Rtl>. 08\0.J .. lN:;::, 

2N3439 TRANSISTOR RC.I>. 081005N'::o 
1N4005 DIODE MOT 043<.Xl~t-15 

1N914 DIODE FAi~Hit...D 04>C02NS 
DD-302 CAPACITOR 003 MFD 1KV CRL O:llCP1NS 

R::2oc.•>J"'J RESISTOR 330K 1/2W :>X No I~42002HS 
R25JJ50K RESISTOR 15DK 1/4W 5 X I( OHM C.40033N'.; 
R25,1\(JK RESISTOR 1DK 1/4W !:>X ROHM ldl-00.23 N5 
R25J2lOQ RESISTOR 2700 1/4W ~X II.() liM tACO liN:, 
R25 J22 RESISTOR 220 1/4W ~X r~C)' ''"" (,.4C~J;f11-•:. 

ND1452 P.C. BOARD FEC 
PART NO Of:SCfUPfiQN M.._~I'LIIIO ~~~ '-,.S:,.~'- NCO" 

Figure 6-25. High Level Loop P.W.B. Assembly 
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C3240G 



JURING FOR 
INSIDE 

SHIELD 

~M~rl~rl~rl ~~~ 
Cl7 ~ Cl9 ~ C21 ~C2J ~ C25 i . @J 1 1 1 C24 (Ql 

Cl6 ~~~~~~- «~>:© :©:@:@ ~@ 
Jz· G.J" ;:;J6 n Ja ~...~1o UJlz 

~~J~@J~I r1. 
'i:'T ({:. 'i:'T '&',{I 

Al6 N02183 

~~.,·~~~ 'i,.n en 1 o J~l~/ 
2 (> 0 2 

sJ ~ S4 

".':~11 -l (;26 1-

i 102 3 .6 

A3J71 A6·2 
A9 Jl6 91 ~ A9 Jl6 10 

~ lei~ C2~ CZ2 ~C'-'! C26 
54 2 & AJ J9 1-@..,@~ ~ ~@ IDfr:.\ 

I. 2'2 '27Z "?2 ,...\::(.12 

r ,1, , 
@ ~Cl71 

I CIS 1 

@ ~ Cl91 

CHAN CHAN 

l 

NO lll-'.1 (AJ) 

2:;'t2'.;1Z~2~ 2 "": 
WilliNG fOR OUTSIDE 53 2 -@-J @-1 @J @-l @ ~ 
OF SllH:.LD T Cl.L .. J~!2 ____ &_V C23 C25 

(A~Jl6AiiCBL 7@ 
Cl Cl 

AlO Jl6 ABCI:lL ~ ~CJ 
A9 Jlb Al:I,Cf:lL 3C~ C4 

A10 Jl6 RHJ:OL. 7~ ~ 
AlO Jl6 flfi,CBL,-1~ C7 
AlO Jl6 flU,CBL,-3~CO(Q) 

A9 Jl6 All,CBL. ~ I 
A9 Jl6 RW::Bl--1 

NOTES 

/D. 22GA 2 CONDUCTOR SHIELDED 
TI'IISTfD PAIR 

USE 24GA WHlT( PVC EXCEPT ON 
A2 J4 7 HtHU 15 USE 22GA 
WHITE PyC 

USE SLEEVING ON TANTALUM 
CAPACITORS 

r. 11:1 ll/IJ. d f!-J;I.11NAI > ,lf FLJ''if 
~111111~>;' W1T1t II" I INh 
"lH~I~M\·tlf lllbiN(:. 

[; 

S2 1 

S2 2 

" 3 [;} 561 
S6 2 

56 3 

All Pl8 A12 Pl8 

Figure 6-26. 

·.:.() 
'· ! .... -

WIRING FOR BACK 
PANEL CONNECTORS 

TB 2 1~ I. 18 I 
1 2 • 5 r~13 . 5 , , 

@??''??@@0•?99~·99@ @MM •• @@ NM• M~@ 
uu uu A2J41 ON6 --

"" .... "" "" ... u "") --. "') ~ 

'-C:Jl! ~ ~ ~ ~ 
40 f~J345 76 

'"'??@ @'6 'i'? 9 9 "· 0 0 @ 
N~@@ 'f~MN @ 
1.) Ll ? ~ t:' ~ 

lB 4 ~ lfl ,;., TB 3 

(A2) N02188 

e=1 u=' tillJ3! 

_j 

XZ2 l 

~Cl2 

n=• 
e=2 1 u=J 

9 

@@ 
i)@ 

@~ 

S5 1 BRN 

55 2 ORN 

55 3 R£0 

A2 J4 9 
A2 ·.J4~B 
Xll 3 
A2·J4 13 
A2·J4 lD 

"• 
L•l Ill X >< X cuiij;• e.Jl ln 10 

55 5 m 
L XZ3 3 ll--9 

u ~--------------~==~" ll 8 

~ :s:s: 
~ ~ ~ ~ 

A4 E2*Fl-l-8LI( 
XBTl 2 S5 5-\.JHT 

0 E2 

All-Pl8 lJ S2 
All Pia 2 

All Pl8 3 

A l 

Sl I 
'

Al2·Pl8 1 

Al2 Pl8 Z 
S6 
Al2--Pl8·:!o 

t]F32 

TB3 ·S ~ 
TB3 3 

"" 

(AS) NO, ~~4 

Chassis Wiring Diagram 

'• 
··¥: ,, 

(>,; 
i: >. 

IV .~ 

e.,._ 
A2Jll 7 A2J37 

A2 JJ. 2 JJ2 

A2 .J3 3 @) 

TBHgQ·. Tl 7fiJ2~ j 
JJl 8 lBl 8 Q) Tl-6 

TB17 8) TIS Ql 

-trn TB1 5 
181 ·3 JJD 

F2 2 

D5811 

l ~ 

TWIST Tl 1 2 3&4 TOGETHER 

TWIST Tl !.1 .6&7 TOGETHER 

TWIST Tl 8 9&10 TOG£Hi[R 

~SHIELD fROM S1 

Tl 

(All) N02th2 

El 
X8Tl 1--Q 

E2 
D-Sl ·6 

"[]"" X BTl 

2 1 ' 

GRH A5- J29 3 

GRN/I'I'Hl·A!I J29.5 

GRN-A5·J29· 1 

BLU A2·J1 ·6 

BLU/WNT-A2·J1 5 

BLU·A2"- • .Il·4 

( <<~ 

)~ 
/ 

If/ 

~ 



'() 
\ 

I 

El 
(ii:EF:) 

5J -{l@]-~~ ~ ea 
IOl .... IOl 
-fill-~ 

re::nre::n 

"-----· -· --·~"----·· . .. ·----. 

Figure 6-27. 

) 

t-JqrE_~ Ll'-l\...eE:r'W c:rn-.S.Ii.Wl~S SPIC.CI~G.C 

1. REFE'Re WC.E. OOCIJt'\1aloJT"" : 
PC. e.<J"'-I<!D• L.IO"Z-2.0~ 
FA.&~ICATlOIJ- De9'!lo, 
-s.c\-\Et"\A.TIC..- 0~.,'5, 

;a. Re.Fe.REIJ(..G DE<>IC, IJAoiOIJ'b ARB FOR REF"EREIJCE. OIJL~ 
AIJD DO >JOT" IJe:c.e~A"ILY APPEA". OIJ A>.I<'T.._, 

i\. "SoOI.-DG"Ii! U'&IL.IC. ... 1..1.-o OR 61Jc.'w. FEii! QQ-S·'!:>, \, 

&, MARK.. CUR~t-JT REVI-&ION 1.-EVEI.. IN ,\l, .\•<..\ C~"-"""'-OE<2.~ 
~<otL.I!., WI-IlTE Ei"PO'I-Y liJK.,Wf'Rol0>111cre.l..'l' WHERE '5~0WN. 

Input Piggy Back PWB Assembly D5958 

) 

I 

lf. 



CA.: 
' • QUANTITY e CH~ ITEM FEC,PART NO. DESCRIPTION MFR. CODE NO. CODE 

I ~6220~ \ P.I.J. ~- ~EC-

2 D'5''57 t\. 'FAB2.'CA."T\O\J FE. c::... 
12 

~HEM~\\C.-3 D5~S, ~ F~<-

4 

s 04Clt>4D 4 eEt-JE:IG D\ODE.. 
~To~ 4.1V Y4W 

(.(; 744F.JS5 2. 
'SIA.KE. 'P\\..1 BE..._c 
~eM~LE. C~A..tr-J 

ll a(/>CP~ t-z t 24 GA.. w!-lrre l.Jitz.e. Pneoi.31G 
C::.TIZ.(I...~T.:>6t:> lt..1Dil~121e 

8 

1 
10 

I I 

12 

1-:3 

'"' 
Figure 6-27. Parts List 
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MFR. PART NO. 

1~4tt>Z4 

~'73-\02 E"T 

Mc;llDB18D-24GA. 

REFERENCE DESIGNATOR e 

CR.I- CR4 

E. I') E..~ 

:;g~'f~6~}~;f~l~ ':L.e. 0 ,... 

PL D5958 

,. 
I! 

f, 

c> 
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SECTION VII 

SCHEMATIC DIAGRAMS 

L_ ____________________________________________________________________________ _ 



J5-A-Z,4 ::> 1 

+IZV 

~5-B-2,~ > • 
.02 ~CJ6 

J5-A&B-7,8 > I '& 
.OZ Cll 

JS-AI.B-1 > I -12V 

1 

(•+) 
(''. 

i.. ............. ...-.... .. - -----

Figure 7-1. Input Board Schematic, Sheet 1 

('• 
J 

NOlES: 
I) REFERENCE DOCUMENTS: 

PC BOARD-NO 2181 
FABRICATION D\1113.-05739 
ASSEMBLY D\1113.- 03740 

2) UNLESS OTHERWISE SP£CI,.ED: 
All RESISTANCE VALUES ARE IN OHMS 
ALL RESISTORS ARE ~W, 5'1. 
All CAI'OCITANCE VALUES ARE IN MICROFARADS 

05741 

f l c·. 

~ 



t,) 

T I 
UTC 

PC-5021 

INPUT I JB HK : !II ~ 

1 

AI 

R9 

IK 

+1.2V 

RB 
Z6,7K ,, 

1 

C7 

Z7K 

3 

AI& 

zzo 

IN914 
CA~ 

) 
"f 

., 

AGC LEVEL 
TPI 

27K 

r \ 

FROM INPUT 
SELECT SW. 

FROM INPUT 
SELECT SW. 

) 
1\" ,, ,,, 

' 

~+IZV 

L--------13)SHS 

RZS 
9.09k 

1 .. 

~3(2}------------------+-----~---------~~~ 
CR 
17 
IN914 

AZI 

:S.9K 

Rill 

""' lk 

SH3 I 

R6 

""""' :S.OIK 
I. 

RIZ 
IK 
Ill 

I 

-fzv 

R7 

Rl3 

lOOK 

CRIB 

IN914 

CRI6 

IN914 

I !~~.~~ ~ "' I""LW < JS-8 -9' 

3 LEDS 
INPUT!: NORM I=LLO <:: JS-8-10 

I I ~ b ~ ~~&a.a r: LEOS Js-A-10 
~ n~ ~ •: INM I ~ JS-A-9 

I ••. ......_ ;>ti~4-----------------------------------------------------------~v~--------~IN~P~UT~~~~~O~N~I~T~OR~I~(J& 

Figure 7-1. Input Board Schematic, Sheet 2 05741 
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INPUT ~ 

1 

T2 
UTC 

PC-5021 

J9~K: !II~ 
;r· 

(') 
(/1 l 1 

R:!6 

A44 

IK 

R46 

IK 

R41 

li.OIK 
1 ... 

Figure 7-1. 

~ ,-

+I.ZY 

R43 
26.7K 
I~ 

R35 
9.09K 

1 .. 

R47 
IK 
IS 

Cl2 

-rz.v 

;!10 
6 

27K 

IN914 
CR4 

R48 
lOOK 

AGC LEVEL 
TP2 

~~~----------------------------~3 

R31 

li.BK 

INPUT MONITOR Z .,. J7 

SH2 

Input Board Schematic, Sheet 3 05741 
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.UdT.t!'$ 
/. PC 84-".e'D ,;tr,r, N02185 
2 FABRICATION REF D57SJ 
.l .P'C 60-#Rd A'f~~ orr52 
.J. UU.t.C~:f 4./"NERN/S'E .7".4:~/,;/l:"/4"d 

A R&'S/:fnu'S ""R'4' 9"',/Y; 5 % 
4 f.;IP'Af/rPR:J' A-'4" 11\1 M/CI?OF"ARAOS 
C. KEStST.::Ji?S 4RC IN OM\1$ 

Figure 7-2. 

1) 

i!2·C 
74C04 

SPARES 

Z2·D 
7"1C04 

:r 

~~ 
i!-1-C 

74C04 
Z4·D 

74CO"'/ 

~~ 

Z7-C 
74C906 

~ 

ir " r .. "" 

Front Panel Board Schematic, Sheet 1 
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05753 
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"""" £"/f'/A/~..1 

i __ _ 

" 

.d/J'·" 
:fUCD.P 

!. 

'"' REt//.U.C .A: 

/tJ 

/.UPU.T 
?:.UtM?' .t , 

(~-) 

( ,. 
!I' 

/.VPI/T 
h'U 

/4 

~/.P•Z 
$PC UP 

t. 

~/J'~ 
~TCDP 

0' /!7 .i!'tJ 

d/P·.T 
:f'T.C.V.P 

/d 

R/BBtU/ £,.,8L.E d/7 

/S' // /.i!' 

u"/9 6 
.;HCP 

L~C4.t: 

""/J'P· 

V/.P·/J .d/:1'·6 
.?PCK RUCPP 

~-

" 

CR/~ 

/.e-'P/4' 

~ 

7 

CR/17 
/QPI.r 

4 

6 
;:J, ll.r 

J!6 
/¢.ff~Z 

V/P·P 
di'U~UP 

CR!l 
/.QJ'/-' 

5 6 7' " ~7 

1-~:~l 

4//9•/d 
A"T.t"PP 

" 

FRdH LPtf'AL/~MOTE 
fN"/TCK au ~.n:u/r ~E.tt 

A;tU.E..t' .t//4 
/ .i!' ., 

9 i ~.<'dC,#.t:/RL"HdT/ I cauu.rcrt:~.(? 
~/.ZJ/ 

1..1'/P·// 
..HTC.PP 

~/P·/.r 
....WN&".P 

Figure 7-2. Front Panel Board Schematic, Sheet 2 05753 
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) 

·NOTES: 
I) REFERENfE DOCUMENTS: 

PC BOARD- N02177 
FABRICATION DWG - 05727 
ASSEMBLY DWG - 05728 

2) UNLESS OTHERWISE SPECTFIEO: 
ALL RESISTANCE VALUES ARE IN OHMS 
ALL RESISTORS ARE f/4 W, So/o 
ALL CAPACITANCE VALUES ARE IN MICROFARADS 

1 

27A 

~~ -12V ~ 

+12V 

+12V 

Figure 7-3. 

219A 

~ 
220A 

fEY-

) 
.,. ,, I!· ·­" ,. ! if l l w r 

-47 +128 J23,J24 : 

=I~ ll>t ' ' ' I I +12V 

J23 IN4002 

J24 
-13 
-14 

J23,J24 ( '""W< 1 1 ' ' -·-
-15,-16 ~ 

-32,-341-48 22 ~ .Ol 
C2 I Cl 

J23,J24 < I 
-29,-30 

12V 

Remote Board Schematic, Sheet 1 05729 
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'J 

CLOCK 

+ 12V 

R6 
IOK 

~ ~05K 
04 
IOK 

-f2V 

J 2 5-16 >--t-"-"rv-.,.-; 
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Figure 7-10. Display Board Schematic, Sheet 2 05756 
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