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CHAPTER 1

DESCRIPTION OF EQUIPMENT

I - CLASSIFICATION

1 - 1 . CLASSIFICATION OF E - The KY=681/GGC, Command Signal
Decoder, and this technical manual are unclassified.

II - GENERAL DESCRIPTION

1 - 2 .  P U R - The purpose of the KY=681/GGC (Figure
l-l & l-2) is to decode programmed character sequences and provide command
signals.

1-3. FUNCTIONAL DESCRIPTION. - See Figure l-3* System Block Diagram.
The KY_681/GGC wiII continuously monitor four independent data lines, decode and
recognize programmed sequences transmitted over those lines and generate com-

on of a programmed sequence. The data lines can
ates of 75 x 2n (where n equals zero or a positive integer)
clock is provided for asychrononous operation at 75 baud.
external clock must be provided at twice the data rate,

rnal clock must be provided at 9600 baud. The KY-681/
GGC can be programmed to reoognize up to 12 sequences of 10 characters or less on
each of the data line ognition of a programmed sequence results in a pulse out-
put. Each sequence a separate output line. The monitored data must be in Inter-
national Telegraph Alphabet #2, American Version. In synchronous operation the
input data character interval must consist of a start bit and five data bits. A stop
element is not required but, if present, must consist of an integral multiple of the
unit interval. For asynchronous operation the character interval must consist of a
start bit, five data bits and a stop bit of at least 0.6 of a unit interval duration.

III - PHYSICAL DESCRIPTION

1-4. EQUIPMENT DESCRIPTION. - The KY=681/GGC consists of a single drawer
of circuit card assemblies (Figure l-4). The physical dimensions of the equipment
as well as the equipment supplied are listed in Table l-l. Other equipment required,
but not supplied as part of the KY-681/GGC, is found in Table l-2.

a- Construction. - The KY-681/GGC consists of 19 circuit card assemblies
which plug into a printed wiring motherboard. There are four differenttypes of
printed circuit card assemblies. Table l-3 lists the circuit card assemblies and
their locations. Each type of card is keyed to match the proper connector in the
chassis to prevent inserting cards into the wrong connector. An extender card is
supplied with each equipment and is stored in a connector mounted on the motherboard.
All external connections are made at four connectors mounted on the rear of the
chassis. The chassis is designed for 19-inch rack mounting with or without the use
of slides (slides are provided but not mounted). The 19-inch rack mounting brackets
are removable allowing the drawer to be mounted in a rack-mounted enclosure.

* This drawing appears in the Appendix
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F I G U R E

REFERENCE

1 - 1 , 2 - 1

Table 1-1. -Equipment Supplied

Table 1-2. -Equipment Required but not Supplied

Part Number

O N 1 5 0 4 3 8

ON160442

ON150440

O N 1 5 0 4 4

Table 1-3. -Circuit Card Assembly Location
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IV - QUICK REFERENCE DATA

1-5. QUICK REFERENCE TABLE. - Table l-4 lists the electrical and environ-
mental characteristics of the KY-681/GGC.

Table 1-4. -Quick Reference Table
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Figure 1-1. - KY- 68l/GGC
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Figure 1-2. - KY-68l/GGC Connector Panel
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Figure 1-4. Card Layout
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CHAPTER 2

INSTALLATION

I- UNPACKING AND INSPECTION

2 - 1 .   U N P A C K I N G .  U n p a c k i n g  s h o u l d  b e  d o n e  n e a r  t h e
area where the equipment is to be installed. No special equipment is required.

a. Packaging Data. The KY-681/GCC is packed in individual corrugated
pins, and

arton. The
ep. The

2-2. INSPECTION PROCEDURE. Inspect the equipment for completeness as
listed on the age incurred during shipment. If a packing

ent against Table l-l.

s or shortages should be reported in accord-
the custodial department or agency.

II-INSTALLATION PROCEDURES

2-4. GEN
standard 19

is constructed for mounting either in a
e with the chassis slides supplied.

- No special test equipment is required.
for crimping the connector terminals to

2 - 5.
Table 2-1

2-6. The KY-681/GGC should be installed
etween the rear of the equipment and 30

el of the unit and other equipment in the area.

MS Part Number

MS-3191-2

MS-3191-20B

MS 3191-16B

- - -

Table 2-1. -Special Tools
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2-7.

(Table 1-1).

2-8.

Table 2-2

Table 2-1.

2-9. P
The first

2-2



Table 2-2. -Wire Table
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jumpers on the rear connectors (Jl, J2, J3 and J4). The second level of program-
ming is for recognition of sequences and is implemented by positioning diodes on
the Register/Program Cards (A10 through A19).

a.- Interface Programming-. - The following description is for programming
one rear connector (J1) which is associated with a single input line. The other
three connectors (J2, J3, J4) are programmed in a similar manner.

(1) Polar/Neutral Input. - Polar or Neutral data and external clock may
be used as input signals to the KY-681/GGC. The selection for polar or neutral
operation is made by biasing the input interface circuit (A1MD9A and B) co accept
the signals applied to the inputs. Table 2-3 lists the jumpers to be installed on the
connector for selection of the bias voltage.

Table 2-3. -Polar/Neutral Programming

(2) Internal/External Clock. - The KY-681/CGC may operate synchro-
nously with external clock at data rates from 75 to 4800 baud or asynchronously at
75 baud only using internally derived clock. The connections for internal or ex-
ternal clock selection are listed in Table 2-4.

Table 2-4. -Clock Programming

(3) Output Pulse Width. - The output pulse width is programmable to
be approximately one unit interval at the input modulation rate. The proqamming
connections for data rates from 75 to 4800 baud in increments of 75 x 2 are listed
in Table 2-5 where n is zero or a positive integer.

Table 2-5. -Pulse Width Programming
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- Up to 12 sequences containing up to 10 characters
of the 4 input lines. The programming of each

character requires the positioning of two diodes on one of the Register/Program
Cards. The first diode selects one of the eight possible combinations of the first
three bits (000, 001, 010, 011, 100, 101, 110, 111). The second diode selects one
of the four possible combinations of bits four and five (00, 01, 10, 11). A Register/
Program Card contains the storage, decoding and programming points for one
character in each of 48 sequences, 12 for each of 4 lines. Therefore, ten cards
(A10 through A19) are required to program up to ten characters per sequence. The
48 character programming sections are arranged in 12 groups of 4 with the groups
numbered on the card. Each group represents one of the 12 possible sequences for
a line with one section for each of the 4 input lines. When a ten-character group is
transferred into the Register/Program Cards from an Input Card, the most recent
character received always is located in the register on card Al0. The character
preceding that is located on card All, etc., with the oldest of the ten characters
on card A19. Therefore, when programming for any sequence, the last character
(N) must be programmed on card A10, next to last (N-1) on card All, etc. Only
the number of characters contained in a sequence need to be programmed so that
sequences of less than ten characters do not require programming on all ten cards.
Since the last character (N) in any sequence is programmed on card Al0, this posi-
tion is used as a reference and the sequence is programmed in reverse order (N,
N-l, N-2, N-3, etc.). For example, the procedure for programming sequence
AB(BLANK)C as sequence 1 of line 1 and X8YZ as sequence 1 of line 2 is as
follows: - (1) Make a table as shown in Table 2-6 listing all characters in reverse
order with their binary equivalent; (2) program the last character of the two

on card A10 as shown in Figure 2-2; (3) pro-

gram the next to last (N-l) character of each sequence (BLANK and Y) on card All
as shown in Figure 2-3; (4) program the (N-2) character of each sequence (33 and
LTRS) as shown in Figure 2-4; (5) continue until all characters for both sequences
are programmed (see Figures 2-5, 2-6 and 2-7). The non-printing letters and
figures shift characters must be programmed as indicated in sequence 1, line 2,
as shown in Table 2-6 because they appear as part of the sequence.

2 - 5



Table 2-6. Programming Table

III - INITIAL OPERATION

2-10. INITIAL OPERATION AND TEST. - The KY-68l/GGC requires no pre-
liminary adjustment or calibration before initial operation. Introduce test
sequences following programming according to Section 2-9 for content, voltage
levels, data rate, and clock source. Observe the waveforms of each used
for correct occurence, pulse width, and amplitude. A positive output pulse
should begin near the middle to end of the fifth data bit of the last character in a
sequence and be approximately one bit in duration. The normal state of the output
signal should be near -6 volts and change to +6 volts (polar) or ground (neutral)
upon activation.

2 - 6



Figure 2-1. - Equipment Dimensions
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CHAPTER 3

OPERATING INSTRUCTIONS

I - OPERATING PROCEDURE

3-1. OPERATOR CONTROLS. - The KY=68l/GGC has no front panel controls
and requires no operator intervention.

3-2. POWER TURN-ON. - Power turn-on should be a maintenance function.
There are no special start/stop instructions for the KY=681/GGC. Synchroniza-
tion is automatic after power turn-on.

3 - 1



CHAPTER 4

CIPLES OF OPERATION

I - BASIC PRINCIPLES

4-1.

motherboard.

ontains circuitry which monitors the data
an output signal for each programmed
ircuits used are integrated circuit modules
es. They are grouped according to func-

are then interconnected by a printed wiring

II-FUNCTIONAL DESCRIPTION

4-2. KY-681/GGC. - The KY-681/GGC is a digital data line monitor which pro-
vides the capability of continuously monitoring the data on four independent lines.
The data lines can be operating at the same or different modulation rates up to and
including 4800 baud when accompanied by clock at twice the data rate. (For example,
a 4800 baud data line requires a square wave 9600 baud clock. ) Also, internal clock
is provided for asynchronous operation at 75 baud. The unit can be programmed to

or less per line (48 sequences total).
pulse to be produced which is approxi-

data modulation rate. Twenty-four
ach of twelve sequences) are individually avail..
All characters recognized must be in five bit
Also, for asynchronous operation they must be

bit and a stop bit of at least 0.6 unit interval.
rnal clock, the stop bit may or may not be

present. When present it must be an integral multiple of a unit interval. Refer to
Figure l-3,* KY-681/GGC System Block Diagram as a reference for the following
discussion of the function of each of the major sections.

a. ON150442 Timing Card Assembly. - The Timing Card Assembly contains
timing circuits for generating system clock control signals, and the combiner for
time division multiplexing the outputs of the four Input Card Assemblies for entry
of data into the Register/Program Card Assemblies.

b. ON150438 Input Card Assemblv. - The Input Card Assembly contains three
types of circuits: character synchronizer circuits, storage and control circuits,
and reset counter circuits. The character synchronization circuits provide char-
acter framing of the incoming data for removal of start and stop bits and to permit
operation with variable length stop bits. They also provide internal clock synchro-
nization when operating asynchronously at 75 baud. The storage and control circuits
store the most recent ten characters of incoming data (less start and stop bits) in a
storage register. After each new character is accumulated in the storage register
(replacing the oldest one), the ten character group is transferred non-destructively
by the control circuits into the Register/Program Card Assemblies where it is
examined for the presence of programmed sequences. Recognition of a sequence
initiates an output pulse. The reset counter determines the output pulse width for
a detected sequence. It accepts clock at 8 times the data rate and produces a reset
signal at the end of a count of eight clock transitions which resets any output stor-
age flip-flops that were previously set upon recognition of a sequence.

* This drawing appears in the Appendix 4-1



of asynchronous data.
- The

neutral drivers for the

puts are available for simultaneous use.

III - CIRCUIT DESCRIPTION

4-3. LOGIC DIAGRAMS. - The logic diagrams for the KY-681/GGC are Figures
4-1*,4-2*,4-3*, and 4-4*. They describe the system and unit function in a left-to-

module schematic is included in the logic symbol. Since all module schematics
are located in Chapter 4, a single number is used and the chapter number is
stood to

4-4. DETAILED CIRCUIT DESCRIPTION.
a. System Clock. - See *Figure     4-3. Internal timing for the KY-681/GGC is

derived from an 8 MHz crystal oscillator located on the Timing Card Assembly

* These drawings appear in the Appendix
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(See paragraph 2-9

See Figure 4-1.*

(See paragraph 2-9

occur, the synchronization cycle
start bit and reset during the fifth
of characters is being received.
next SPACE bit following the fifth
which is a MARK.

(b) Internal Clock Operation. - (See paragraph 2-9 for internal
clock programming instruction.) Internal clock is used only when operating with
75 baud asynchronous data. A 1200 hertz timing signal derived from the crystal
clock is received at input AI-N. It is then divided down to 75 hertz by a counter
consisting of flip-flops Al llB, MDllA, MDl2B and MDl2A. SPACE bits in

* This drawing appears in the Appendix
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the data stream pass gate AlMDl0C and enable gate AlMD10A. Gate AlMD10A
allows the 1200 hertz clock to enter the counter. This gate is also enabled by flip-
flop A1MD5A, so that once a synchronization cycle has started, the 1200 hertz
clock will continue to enter the counter until the end of the cycle. When flip-flop
AlMD5A is reset, it stops the clock and causes the counter to await the next SPACE
bit before repeating this cycle. Therefore, the counter is resynchronized at the
beginning of each character. The counter is set to an initial count by a signal
from flip-flop AlMD15A after each cycle. This insures that the first negative
transition of the counter. output occurs near the center of the SPACE bit at the
beginning of the next cycle. The counter output is then used exactly like the exter-
nal clock of paragraph 4.4. b. 1 to clock the input data and achieve character
synchronization.

(2) Character Storage. - After synchronization has been obtained, flip-
flop AlMD5A enables flip-flop AlMD13B during each character cycle. AlMDl3B
is then set by the clock pulse which occurs during each of the five data bits. The
output of flip-flop AlMDl3B then enables the set side of flip-flop AlMD6B. The
next 1 MHz clock pulse sets AlMD6B which in turn resets AlMDl3B. This causes
flip-flop AlMD13B to then enable the reset side of flip-flop AlMD6B which is then
reset on the following 1 MHz clock pulse. Therefore, the output of flip-lop
AlMD6B is a one microsecond pulse. This pulse is used to sample the five data
bits for entry into a storage register. The storage register (AlMDl) is a metal-
oxide semiconductor (MOS) integrated circuit which consists of two 32-bit static
shift registers in one package. These are connected in series for a total of 64
bits of storage. However, only the first 50 bits of this register are useful to the
operation of the KY-681/GGC (10 characters of 5 bits each).The one micro-
second pulses pass gate A1MD2D and are amplified by a discrete component cir-
cuit consisting of Ql, C5, R6, R2 and R3 for driving the clock line of the MOS
register. The input data is presented to the register input through gate AlMD3B.
A new bit is entered during each sample pulse and the oldest bit is shifted out the
end and discarded. However, since the sample pulses only occur during the five
data bits after synchronization has been obtained, the start and stop bits are not
sampled, which prevents them from being stored.

c.- Data Transfer. - When flip-flop AlMD5A is enabled and reset during the
fifth data bit, flip-flop AlMD5B is enabled and set. The purpose of flip-flop
AlMD5B is to indicate that a complete new character has been accumulated in
the MOS storage register. The new character, along with the 9 previous charac-
ters are now ready for transfer from the MOS register to the 50-bit shift register
located on the Register/Program Cards Al0-A19. The output of flip-flop AlMD5B
is delayed by flip-flop AlMD7B to insure that the fifth data bit is entered into the
MOS register before the transfer begins. Flip-flop AlMD7B enables one input of
gate AlMDl0B. This gate is fully enabled when the commutating counter (see
Figure 4-l,* Modules A5MD9A, MDl0B and MDl0A) reaches the count which gate
AlMDl0B is wired to decode. Modules A5MDl0B and A5MDl0A divide by four
and the four states of this counter are decoded by gate MDl0B on the four Input
Card Assemblies (Al-A4). Since each card decodes a different state or combina-
tion, only one can be enabled at a time. Therefore, if two or more inputs have
data ready for transfer at the same time, the counter will cause them to wait their
turn. The output of gate AlMDl0B disables data entry gate AlMD3B and enables
recirculation gate AlMD3D and transfer gate AlMD3A through inverter AlMD4D.
The output of AlMD4D is passed through inverter AlMD3C to output P.This out-
put is combined, by a collector-wired OR, with the equivalent output from the other

* This drawing appears in the Appendix
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three Input Cards A2-A4. However, the commutator allows only one input to this
OR to be active at any one time. This signal enters card A5-13 (Figure 4-l,*
Logic Diagram Timing Diagram), disables the commutator counter, and enables
gate A5 B through inverter A5MD6C. By stopping the counter, the com-
mutator is forced to lock onto the input line and wait until the data for that line is
transferred before continuing to search for another line that is ready. Enabled
gate A5MD6B allows 1 MHz clock to pass and enter the shift registers on the
Register/Program Cards through A5-D and Al0D through A19D. Simultaneously,
gate AlMD2A is enabled by inverter AlMD4D and allows 1 MHz clock to enter the
MOS storage register. Therefore, both the MOS register and the shift register
start shifting at the same time. The data from the MOS register passes gate
AlMD3A which is combined, by a collector-wired OR, with similar outputs from
the other three Input Cards (A2-A4) and is transferred to inverter A5MD6D
through Al-J and A5-8. The data from A5MD6 continues to the first Register/
Program Card A10 through A5-C and A10-C. One bit of data is transferred by
each 1 MHz clock pulse SC that after 64 pulses, the entire contents of the MOS
register have been entered into the shift register. Simultaneously, the data is
reentered into the MOS register via gate AlMD3D so that no data is lost during
the transfer. While the data is shifting, the 1 MHZ clock is divided by 64 by a
six stage counter consisting of MD5B on cards A10, All, Al2 and MD7A, MD7B, MD8B
on card A5. A one-microsecond pulse is generated by flip-flops A5MD8A and
A5MD9B at the end of the count. This pulse from flip-flop A5MD9B enables gate
AlMD4C through A5-14 and Al-R. The other input to this gate was previously
enabled at the beginning of the transfer by inverter AlMD4D. The output of gate
AlMD4C enables the set input of flip-flop AlMD6A through inverter AlMD4A.
Flip-flop AlMD6A is then set by the next 1 MHZ pulse. This is the same clock
pulse which transfers the 64th bit. The output of flip-flop AlMD6A then resets
flip-flops AlMD5B and AlMD7B. This causes the output of flip-flop AlMD7B to
disable gate AlMDl0B which stops the transfer of data and enables the commutator.
However, flip-flop A5MD9A forces the commutator to wait two microseconds so
that the contents of the shift register can be examined for sequences before advanc-
ing to another input line.

d. Sequence Recognition. - (See paragraph 2-9 for sequence programming
instructions.) The contents of the shift register on the Register/Program Cards
Al0-A19 are examined for programmed sequence by diode matrices. Each
Register/Program Card (see Figure 4-4*) contains a single character register
(5 bits) consisting of flip-flops MDlB, MDlA, MD3B, MD3A and MD5A. This
character register is divided into two sections with flip-flops MDlB and MDlA
in one section and MD3B, MD3A and MD5A in the other. The 4 and 8 combina-
tions respectively of the two sections are then completely decoded. This partial
decoding technique simplifies the programming. The decoding of data bits 1, 2
and 3 (located in flip-flops MD5A, MD3A and MD3B respectively) is done by gates
MD4B(000), MD4C(00l), MDSA(0l0), MD6B(0ll), MD6C(l00), MD8A(l0l),
MD8B(ll0) and MD8C(111). The numbers in parentheses are the binary equivalents
of the three data bits where a ‘1’ represents a MARK and a ‘0’ represents a SPACE.
Likewise, data bits 4 and 5 located in flip-flops MDlA and MDlB respectively are
decoded by gates MD2A(00), MDBB(0l), MD2C(10) and MD4A(ll). Only one output
of each decoding matrix needs to be selected for each character that is programmed
instead of selecting from either the ‘1’ or ‘0’ output of each register stage. The
programmed diodes for each sequence are bussed together. When all characters in
a programmed sequence (for example, sequence 1) are located in the appropriate

* This drawing appears in the Appendix
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character registers, a gate is enabled on the Output Card Assembly that is associ-
Input Card Assembly for that line. The card associations are (input

and output) Al and A6, A2 and A7, A3 and A8, A4 and A9.

. - (See Figure 4-2.*) The operation of the Output
ssemblies (A6-A9) is identical and only A6 is discussed in detail. Gate

13F is enabled by the recognition of programmed sequence 1. Its output then
s one input of gate A6MD4A. A pulse from flip-flop AlMD6A, via AlMDl6C

asses through Al-14 and A6-14 and inverter A6MD14A to enabled gate
The pulse passes on through gate A6MD4A and sets the R-S flip-flop
cross-coupled gates A6MD3C and A6MD3D. A pulse from flip-flop
so resets flip-flop AlMD8B, AlMD8B enables the counter consisting of

AlMDl5A, MDl5B and MD8A and allows it to start counting the 8 times clock at its
input. This clock is operating at 8 times the input data modulation rate (see para-
graph 2-9 for programming instructions.) After 8 pulses are counted, flip-flop
APMD8B is set. The output of flip-flop AlMD8B then passes through Al-15 and
A6-S, and is inverted by A6MD14B, and resets flip-flop AGMD3C-D. Therefore,
flip-flop A6MD3C-D remains in the set condition for a period approximately equal
to one unit interval at the incoming data modulation rate. This positive output pulse
from flip-flop AGMD3C-D is amplified by polar interface circuit A6MD12A and shaped
by resistor R24 and capacitor C8. Also, a neutral signal is provided by clipping the
top off the polar signal with resistor R25 and diode CR6. The polar and neutral out-
puts are then routed through A6-N and A6-P respectively to Jl-1 and 51-2.

* This drawing appears in the Appendix
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Figure 4-5. - Logic Diagram J-K Binary
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Figure 4-6. Logic Diagram J-K Binary
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Figure 4-7. Logic Diagram 3-Input NOR Gate
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Figure 4-8. - Logic Diagram 3-Input NAND Gate
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Figure 4-9. - Logic Diagram 2-Input NOR Gate
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Figure 4-10. Logic Diagram 2-Input NAND Gate
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Figure 4-11. - Logic Diagram 32 Bit Static Register
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Figure 4-12. Logic Diagram Operational Amplifier
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Figure 4- 13. - Logic Diagram 2-Input NAND Gate
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Figure 4-14. - Logic Diagram 2-Input NAN.D Gate
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Figure 4-15. Logic Diagram 2-Input NAND Gate
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Figure 4-16. - Logic Diagram Inverter
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CHAPTER 5

PREVENTIVE MAINTENANCE

I - PREVENTIVE MAINTENANCE PROCEDURES

5-1. GENERAL. - Extensive preventive maintenance is not required for the
KY-681/GGC, since there are no moving parts or blowers which require periodic
servicing. Suggested preventive maintenance procedures are presented in the
following paragraphs.

5-2. PROCEDURES. - There are no special tools or equipment required for these
procedures.

a . Weekly. - The following procedures should be performed weekly unless
otherwise directed by station procedures.

(1) Cleaning- Clean equipment by removing dust and other foreign
matter with a dry cloth or dust brush.

5-3. REPLACEMENT OF MINOR PARTS. - There are no parts in the minor parts
category. Therefore, there is no replacement procedure.

II - OPERATIONAL TEST AND OPTIMUM PEREORMANCE

5-4. OPERATIONAL TESTS. - Operational tests consist of entering the various
sequences which are programmed and checking that a pulse is received when the
sequences are recognized. See paragraph 2-10 for details of the output pulse.
Other types of tests may be used to insure correct operation of the KY-68l/GGC.
Since the KY-681/GGC will be utilized as a component of a large system, tests may
be designed which will not only insure proper operation of the KY-681/GGC but
other components of the system as well. These system tests have to be designed
by the system design group, since there are various ways the KY-681/GGC is
utilized.

5-5. OPTIMUM PERFORMANCE CRITERIA. - Table 5-l references the wave-
form data that shall be present at each test point for optimum performance of the
KY-681/GGC. This table lists the circuit card assembly by reference.

a. Waveforms. - The waveforms are shown on the figures referenced in Table
5-l labeled by assembly reference designation and test point. Horizontal (T/CM)
and vertical (V/CM) oscilloscope settings with applicable notes are shown adjacent
to each waveform.

b. Test Set-up. - A Tektronix 531 or equivalent oscilloscope is recommended
for these tests. The oscilloscope ground terminal is connected to the GND terminal
of the unit. The oscilloscope probe is clipped to the card test points, which are
plated-through holes.

c. Logic Levels. - The logic levels shown on the waveforms are defined as
follows:
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Waveform

Fig. Ref.
4-1
4 - 1

4-l

4-3
4-3
4-3

4-4

5-2

Table 5-1. -Optimum Performance Criteria



CHAPTER 6

CORRECTIVE MAINTENANCE

I- GENERAL

6-1. CORRECTIVE  MAINTENANCE. - Corrective maintenance consists of the
repair, or replacement, of damaged or unserviceable components necessary to
return the equipment to operational status.

6-2. RECOMMENDED TEST EQUIPMENT. - Table 6-l lists equipment recom-
mended for maintenance of  the KY-681/GGC.

Oscilloscope, Tektronix 531, with type B preamplifier,
or equivalent

VOM, Simpson 260 or equivalent

Table 6-1. Recommended Test Equipment

6-3. PROCEDURES. - Corrective maintenance procedures are described in the
following paragraphs.

a.- Circuit Card Assembly Substitution. - Substitution of circuit card assem-
blies can frequently expedite the return of equipment to operational status. Circuit
card assemblies can be replaced by any other card having the same part number
except for Register/Program Cards ON150444. Substitution of these cards is
possible only if they have been programmed identically. Each assembly is keyed
so that only the correct circuit card assembly for a particular location can be
inserted in the card position. Table l-3 indicates the circuit card assemblies
and their applicable location.

Note: - It is not necessary to remove power from the KY-681/GGC
when extracting or inserting circuit card assemblies.

b.- Circuit Tracing. - The following types of equipment drawings are supplied
in the manual to support corrective maintenance procedures: system block diagram,
circuit card assembly logic diagrams, the motherboard and connector wiring dia-
grams, and the circuit card assembly w ‘ring diagrams.

(1) System Block Diagram. - (See Figure l-3.*) The system block dia-
gram shows the signal flow between the elements of the unit. The alpha/numerics
are the connector pin numbers of the individual circuit card assemblies. Connec-
tions between the Register/Program cards and the individual output card are noted
on the individual circuit card assemblies.

(2) Circuit Card Assembly Logic Diagrams. - (See Figures 4-1,* 4-2,*
4-3*and 4-4*.) There are four types of circuit card assemblies in the KY-681/GGC.
Three of the card assembly types have multiple usage. Connector pin numbers of

* These drawings appear in the Appendix
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e “TO” terminal connection are not shown in Figures 4-l*and 4-3,* since these
terminations change with card location. Figure 1-3*  should be consulted for these
terminations.

(3) Motherboard and Connector Wiring Diagrams. - (See Figure 6-l*and
6-2*.) These wiring diagrams indicate all connections between circuit card assem-
bly connectors (XAl through XA19) and the input/output connectors Jl through J4.

(4) Circuit Card Assembly Wiring Diagrams. - These wiring diagrams,
Figures 6-3* through 6-6,* show the interconnection between the components located
on each of the printed wiring boards. The track side of the printed wiring card is
shown in one view and the component side of board is shown in a separate view.

c. Extender Board Use. - To test a circuit card assembly in the equipment,
use extender card, ON150446 supplied with each unit. The extender board is
inserted into the applicable con&&or and the circuit card assembly to be tested
is inserted into the extender board. This provides access to all terminals of the
circuit card assembly.

d. Module Pin Numbering. - Individual module pin layouts are shown in Fig-
ure 4-5 through 4-16. The pins are numbered clockwise, looking at the track side
of the cards, with pin one identified by an index mark near the pin. Emitters of
transistors are similarly identified. The shift register module on the input circuit
card (ON150438) is housed in an eight-pin TO-5 case with a tab identifying pin
eight on the module and a corresponding index mark on the card.

e. Circuit Card Assembly Repair. - The modular construction of the circuit
card assemblies facilitates repair when proper tools and repair techniques are
used and normal precaution exercised.

(1) Tools. - Recommended tools are a vise, a pencil-type soldering
iron with a capacity of 25 to 40 watts, small side-cutters, small needlenose pliers,
and a desoldering tool.

(2) Procedure. -

(a) For dual in-line modules the leads should be cut on the module
side of the circuit card assembly as close to the module as possible.

CAUTION: - Do not overheat solder joints; circuit cards may be
damaged. Do not use acid core solder. Do not use
an AC soldering iron without an isolating trans-
former in the line.

The individual pins should then be removed by heating the joint and pulling the pin
from the module side of the card.
track side of the card.

The soldering iron should be placed on the
Since module holes are plated-through the heat will be

transmitted through the hole.

(b) For transistors and TO-5 type modules the leads should be cut
on the track side of the circuit card assembly. The soldering iron should be

* These drawings appear in the Appendix
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placed on the track side and the lead removed from the same side. These lead
holes are not plated-through holes. The leads are soldered to pads adjacent to
the holes.

(c) For capacitors, diodes and resistors the lead should be cut on
the component side of the circuit card assembly. The lead should be removed by
pulling the lead from the track side of the card. The soldering iron should be
placed on the track side of the card.

(d) Replace components by bending and cutting the leads to fit
where required. Care should be taken to insure that the orientation of the compo-
nent is correct.

II - TROUBLE ANALYSIS

6-4. ORGANIZATION OF TROUBLE ANALYSIS PROCEDURES. - The first step
in trouble analyzing the KY-681/GGC is to localize the malfunction to the defective
circuit card assembly. The second step is to locate the faulty component on the
circuit card assembly. Refer to procedures described in Paragraph 5-5 and
Table 5-l. Once the malfunctioning circuit card assembly has been isolated, it
is recommended that it be replaced with a serviceable spare and isolation and
replacement of faulty components be accomplished at a circuit card assembly
repair facility.

6-5. TROUBLE ANALYSlS TABLE. - Trouble analysis procedures for the KY-
681/GGC are presented in Table 6-2. Check the circuit card assemblies associated
with any line for which a fault exists to insure that they are all seated firmly in
their chassis connectors. Before replacing a suspected circuit card assembly,
remove the suspected circuit card assembly and re-insert it to see if the trouble is
caused by a bad contact between the circuit card assembly and motherboard connector.
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IDENTIFICATION TABLE OF PARTS FOR DECODER, COMMAND SIGNAL KY-581/GGC
REF.

SYM.
O R

PART
NUMBER

(1)

Fig. 1.

A1

A1C1

7-1

AlC2

AlC3

A1C4

AlC5

AlC6



IDENTIFICATION TABLE OF PARTS FOR DECODER, COMMAND SIGNAL KY-681/GGC
REF.
SYM.
O R

P A R T
NUMBER

( 1 )

A1C7

A1C8

A1MD1

AlMD2

A1MDS

A1MD4

A1MD5



IDENTIFICATION TABLE OF PARTS FOR DECODER, COMMAND SIGNAL KY-681/GGC
REF.
SYM.
O R

PART
NUMBER
(1)

A11CD5

A1MD7

A1MD8

A1MD9

7 - 3

A1MD10

AlMDll

A1MD12

A1MD13

A1MD14

AlMD15

AlMD16

AlQ1



IDENTIFICATION TABLE OF PARTS FOR DECODER, COMMAND SIGNAL KY-681/GGC
R E F .

SYM.O R
PART

NUMBER
( 1 )

A l R l

A 1 R 2

A1R3

A1R4

A 1 R 5

A1R6

A1R7

7 - 4

A1R8

A1R9

A1R10

A l R l l

A1R12

A1R13

A1VR1

A2

A2Cl



IDENTIFICATION TABLE OF PARTS FOR DECODER, COMMAND SIGNAL KY-681/GGC
REF.
SYM.
O R

PART
NUMBER

( 1 )

A2C2

A2C3

A2C4

A2C5

A2C6

A2C7

A2C8

A2MD1

A2MD2

A2MD3

A2MD4

A2MD5

A2MD6

A2MD7

A2MD8

A2MD9

A2MD10

A2MDll

A2MD12

A2MD13

A2MD14

A2MD15

A2MDl6



IDENTIFICATION TABLE OF PARTS FOR DECODER, COMMAND SIGNAL KY-681/GGC
REF.
SYM.
O R
PART

NUMBER
( 1 )

A2Q1

A2R1

A2R2

A2R3

A2R4

A2R5

A 2 R 6

A2R7

A 2 R 8

A2R9

A2R10

7 - 6

A2R11

A2R12

A2Rl3

A2VRl

A3

A3C1

A3C2

A3C3

A3C4

A3C5

A3C6

A3C7

A3C8

A3MD1



IDENTIFICATION TABLE OF PARTS FOR DECODER, COMMAND SIGNAL KY-681/GGC
REF.
SYM.
O R

PART
NUMBER

( 1 )

A3MD2

A3MD3

A3MD4

A3MD5

A3MD6

A3MD7

A3MD8

A3MD9

A3MD10

A3MD11

7 - 7

A3MD12

A3MD13

A3MD14

A3MD15

A3MD16

A3Q1

A3R1

A3R2

A3R3

A3R4

A3R5

A3R6

A3R7

A3R8



IDENTIFICATION TABLE OF PARTS FOR DECODER, COMMAND SIGNAL KY-681/GGC
REF.
SYM.
O R

PART
NUMBER

( 1 )

A3R9

A3R10

A3R11

A3R12

A3R13

A3VR1

A4

A4C1

A4C2

A4C3

7 - 8

A4C4

A4C5

A4C6

A4C7

A4C8

A4MD1

A4MD2

A4MD3

A4MD4

A4MD5

A4MD6

A4MD7

A4MD8

A4MD9

A4MD10



IDENTIFICATION TABLE OF PARTS FOR DECODER, COMMAND SIGNAL KY-681/GGC
REF.
SYM.
O R

PART
NUMBER
( 1 )

A4MD11

A4MD12

A4MD13

A4MD14

A4MD15

A4MD16

A4Ql

A4R1

A4R2

A4R3

7-9

A4R4

A4R5

A4R6

A4R7

A4R8

R4R9

A4Rl0

A4R11

A4Rl2

A4Rl3

A4VRl

A5



IDENTIFICATION TABLE OF PARTS FOR DECODER, COMMAND SIGNAL KY-681/GGC
REF.
SYM.
O R

PART
NUMBER

( 1 )

A 5 C 1

A5C2

A 5 C 3

A5C4

A5MD1

A5MD2

A5MD3

A5MD4

7-10

A5MD5

A5MD6

A5MD7

A 5 M D 9

A5MD10

A5R1

A 5 R 2

A5R3

A5R4

A5R5

A 5 R 6



IDENTIFICATION TABLE OF PARTS FOR DECODER, COMMAND SIGNAL KY-681/GGC
REF.
S Y M .

O R
PART

NUMBER
( 1 )

A5R7

A5VR1

A5Y1

A6

A6C1

7-11

A6C2

A6C3

A6C4

A6C5

A6C6

A6C7

A6C8

A6C9



IDENTIFICATION TABLE OF PARTS FOR DECODER, COMMAND SIGNAL KY-681/GGC
REF.
SYM.
O R

PART
NUMBER

( 1 )

A6C10

A6C11

A6C12

A6C13

A6C14

A6CR1

A6CR2

A6CR3

A6CR4

A6CR5

A6CR6

A6CR7

A6CR8

A6CR9

7 - 1 2



IDENTIFICATION TABLE OF PARTS FOR DECODER, COMMAND SIGNAL KY-681/GGC
REF.
SYM.
O R

PART
NUMBER
( 1 )

A6CR10

A6CR11

A6CR12

A6MD1

A6MD2

A6MD3

A6MD4

A6MD5

A6MD6

A6MD7

A6MD8

A6MD9

A6MD10

A6MD11

A6MD12

A6MD13



IDENTIFICATION TABLE OF PARTS FOR DECODER, COMMAND SIGNAL KY-681/GGC
R E F .
SYM.
O R

PART
NUMBER

( 1 )

A6MD14

A6MD15

A6MD16

A6MD17

A6MD18

A6R1

A6R2

A6R3

A6R4

A6R5

A6R6

A6R7

A6R8

A6R9

A6R10

A6R11

A6R18

A6R13

7 - 1 4



IDENTIFICATION TABLE OF PARTS FOR DECODER, COMMAND SIGNAL KY-681/GGC
REF.
SYM.
O R

PART
NUMBER

(1)

A6R14

A6R15

7-15

A6R16

A6R17

A6R18

A6R19

A6R20

A6R21

A6R22



IDENTIFICATION TABLE OF PARTS FOR DECODER, COMMAND SIGNAL KY-681/GGC
REF.
SYM.
OF

PART
NUMBER

(1)

A6R23

A6R24

A6R25

A6R26

ARR27

A6R28

A6R29

A6R30

A6R31

A6R32

A6R33

7-16

A6R34

A6R35

A6R36

A6R37

A6VR1

A7

A7C1

A7C2

A7C3

A7C4

A7C5

A7C6

A7C7



IDENTIFICATION TABLE OF PARTS FOR DECODER, COMMAND SIGNAL KY-681/GGC
REF.
SYM.
O R

PART
NUMBER

(1)

A7C8

A7C9

A7C10

A7C11

A7C12

A7C13

A7C14

A7CR1

A7CR2

A7CR3

7-17

A7CR4

A7CR5

A7CR6

A7CR7

A7CR8

A7CR9

A7CR10

A7CR11

A7CR12

A7MD1

A7MD2

A7MD3

A7MD4

A7MD5



IDENTIFICATION TABLE OF PARTS FOR DECODER, COMMAND SIGNAL KY-681/GGC
REF.
SYM.
OR

PART
NUMBER

(1)

A7MD6

A7MD7

A7MD8

A7MD9

A7MD10

A7MD11

A7MD12

A7MD13

A7MD14

A7MD15

7-18

A7MD16

A7MD17

A7MD18

A7R1

A7R2

A7R3

A7R4

A7R5

A7R6

A7R7

A7R8

A7R9

A7R10

A7R11



IDENTIFICATION TABLE OF PARTS FOR DECODER, COMMAND SIGNAL KY-681/GGC

REF.
SYM.
OR

PART
NUMBER

(1)

A7R12

A7R13

A7R14

A7R15

A7R16

A7R17

A7R18

A7R19

A7R20

A7R21

A7R22

7 - 1 9

A7R23

A7R24

A7R25

A7R26

A7R27

A7R28

A7R29

A7R30

A7R31

A7R32

A7R33

A7R34

A7R35



IDENTIFICATION TABLE OF PARTS FOR DECODER, COMMAND SIGNAL KY-681/GGC

REF.
SYM.
OR

PART
NUMBER

(1)

A7R36

A7R37

A7VR1

A8

A8C1

A8C2

A8C3

A8C4

A8C5

A8C6

7 - 2 0

A8C7

A8C8

A8C9

A8C10

A8C11

A8C12

A8C13

A8C14

A8CR1

A8CR2

A8CR3

A8CR4

A8CR5

A8CR6



IDENTIFICATION TABLE OF PARTS FOR DECODER, COMMAND SIGNAL KY-681/GGC

REF.
SYM.
OR

PART
NUMBER

(1)

A8CR7

A8CR8

A8CR9

A8CR10

A8CR11

A8CR12

A8MD1

A8MD2

A8MD3

A8MD4

7 - 2 1

A8MD5

A8MD6

A8MD7

A8MD8

A8MD9

A8MD10

A8MD11

A8MD12

A8MD13

A8MD14

A8MD15

A8MD16

A8MD17

A8MD18



IDENTIFICATION TABLE OF PARTS FOR DECODER, COMMAND SIGNAL KY-681/GGC
REF.
SYM.
OR

PART
NUMBER

(1)

A8R1

A8R2

A8R3

A8R4

A8R5

A8R6
A8R7

A8R8

A8R9
A8R10

A8R11

7 - 2 2

A8R12

A8R13

A8R14

A8R15
A8R16

A8R17

A8R18

A8R19

A8R20

A8R21

A8R22

A8R23

A8R24



IDENTIFICATION TABLE OF PARTS FOR DECODER, COMMAND SIGNAL KY-681/GGC

REF.
SYM.
OR

PART
NUMBER

(1)

A8R25

A8R26

A8R27
A8R28

A8R29

A8R30

A8R31

A8R32

A8R33

A8R34

A8R35

7 - 2 3

A8R36

A8R37

A8VR1

A9

A9C1

A9C2

A9C3

A9C4

A9C5

A9C6

A9C7

A9C8

A9C9



IDENTIFICATION TABLE OF PARTS FOR DECODER, COMMAND SIGNAL KY-681/GGC
REF.SYM.
O R

PART
NUMBER

(1)

A9C10

A9C11

A9C12

A9C13

A9C14

A9CR1

A9CR2

A9CR3

A9CR4

A9CR5

7-24

A9CR6

A9CR7

A9CR8

A9CR9

A9CR10

A9CR11

A9CR12

A9MD1

A9MD2

A9MD3

A9MD4

A9MD5

A9MD6

A9MD7



IDENTIFICATION TABLE OF PARTS FOR DECODER, COMMAND SIGNAL KY-681/GGC
REF.
SYM.
OR

PART
NUMBER

(1)

A9MD8

A9MD9

A9MD10

A9MD11

A9MD12

A9MD13

A9MD14

A9MD15

A9MD16

A9MD17

A9MD18

A9R1

A9R2

A9R3

A9R4

A9R5

A9R6

A9R7

A9R8

A9R9

A9R10

A9R11
A9R12

A9R13



IDENTIFICATION TABLE OF PARTS FOR DECODER, COMMAND SIGNAL KY-681/GGC

A9R14
A9R15
A9R16
A9R17
A9R18
A9R19
A9R20

A9R21
A9R22
A9R23
A9R24
A9R25
A9R26
A9R27
A9R28
A9R29
A9R30
A9R31
A9R32
A9R33
A9R34
A9R35
A9R36
A9R37

7 - 2 6



IDENTIFICATION TABLE OF PARTS FOR DECODER, COMMAND SIGNAL KY-681/GGC

A9VR1

A10

A10C1
A10C2

A10MD1

A10MD2

A10MD3

A10MD4

A10MD5

A10MD6

A10MD7

7 - 2 7



IDENTIFICATION TABLE OF PARTS FOR DECODER, COMMAND SIGNAL KY-681/GGC

A10MD8

A10R1

A10VR1

A11
A11C1

A11C2

A11MD1

A11MD2

A11MD3
A11MD4

A11MD5
A11MD6

A11MD7
A11MD8

A11R1

A11VR1
A12

A12C1

A12C2
A12MD1

A12MD2

A12MD3

A12MD4

A12MD5

7 - 2 8  



IDENTIFICATION TABLES OF PARTS FOR DECODER, COMMAND SIGNAL KY-681/GGC

A12MD6

A12MD7

A12MD8

A12R1

A12VR1

A13

A13C1

A13C2

A13MD1

A13MD2

A13MD3

A13MD4

A13MD5

A13MD6

A13MD7

A13MD8

A13R1

A13VR1

A14
A14C1

A14C2

A14MD1

A14MD2

A14MD3

7 - 2 9



IDENTIFICATION TABLES OF PARTS FOR DECODER, COMMAND SIGNAL KY-681/GGC

A14MD4

A14MD5

A14MD6

A14MD7

A14MD8

A14R1

A14VR1

A15

A15C1
A15C2

A15MD1

A15MD2

A15MD3
A15MD4

A15MD5

A15MD6

A15MD7

A15MD8

A15R1

A15VR1

A16

A16C1

A16C2

A16MD1

7 - 3 0



IDENTIFICATION TABLES OF PARTS FOR DECODER, COMMAND SIGNAL KY-681/GGC

A16MD2

A16MD3

A16MD4

A16MD5

A16MD6

A16MD7

A16MD8
A16R1

A16VR1

A17

A17C1
A17C2

A17MD1

A17MD2

A17MD3

A17MD4
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A18MD1
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A19
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C H A P T E R  7

ILLUSTRATED PARTS BREAKDOWN

I - INTRODUCTION

7 - 1 .  G E N E R A L . Parts Breakdown lists and describes all
mmand Signals KY-68l/GGC.

7 - 2 .  G R O U P  A S S E M B L Y  P A R T S  L I S T . embly Parts  Lists

a.  Figure and Index Number Column. - The first item in the figure and
of the illustration of the assembly
thereafter except with the first item
The second number is the index num-

callout. Identical parts occurring in the
ion on the equipment are illustrated and indexed but once.

b .  R e f e r e n c e  D e s i g n a t i o n  C o l u m n . - This column contains all reference
des i ions used in this Illustrated P a r t s Breakdown and assigned in the

pment.

c .  D e s c r i p t i o n  C o l u m n . The names used are the same assigned to the
reviations used are in accordance with MIL-STD-12.

iately below the items they attach.

d . Part Number Column. - Part numbers used in this column are selected
according to the following order of preference: Military standards, design ac-
tivity numbers and vendor numbers. When a vendors part number is used, the
design activities control number is listed in the Description column.

e . Code Ident (FSCM) Column. - Manufacturers’ codes are in accordance
with cataloging handbook H4-1. Following is a list of manufacturers used in this
Illustrated Parts Breakdown.

Code  Ident

( F S C M )
Name and Address

03877 Transitron Electronic Corp.
168 ion St.

Wakefield, ass .  01880

04713 orola Semiconductor Products Inc.
P. 0. Box 955
Phoenix,  Ariz.  85001

7 - 3 7



Code Ident (Continued) Name and Address
(FSCM)

0 5 3 9 7

06751

07263

11162

18324

27014

71590

78553

80183

81312

82567

Union Carbide Elec. Div.
270 Park Ave.
New York, N. Y. 10017

Components, Inc.
Arizona Div.
3540 W. Osborn Rd.
Phoenix,  Ariz.

Fairchild Semiconductor
313 Fairchild Drive
Mountain View, Calif.

Cipco Corp.
2206-08 Colen St.
St. Louis, MO .  63106

Signetics Corp.
811 East Arques Ave.
Sunnyvale, Calif. 94086

National Semiconductor Corp.
2975 San Ysidro Way
Santa Clara, Calif. 95051

Globe-Union Inc., Centralab Div.
P. 0. Box 591
Milwaukee, Wisc. 53201

Tinnerman Products Inc.
8700 Brookpart Rd.
Cleveland, Ohio 44129

Sprague Products Co.
99 Marshall St.
North Adams, Mass. 01247

Winchester Electronics
Main St. and Hillside Ave.
Oakville, Conn. 06779

Reeves Hoffman
400 West North St.
Carl is le ,  Pa.  17013
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ly and e  c o .

West Nyack, N. Y. 10994

88245 Litton Industries USECO
13536 Saticoy St.
Van Nuys, Calif. 91409

f .  Un i t s  Per  Assembly  Co lumn.  - This number i
"Ref" is used

units required has been given in a previous listing. The
cated in parenthesis following the description of the item
umn.

Usable On Code Column. - The absence of a code in this c
the parts shown are usable on all models or assemblies cover
g .  

f igures .

7 - 3 . NUMERICAL INDEX. - The Part Number column of the
on III) contains all of the part numbers that appear in the Group
Parts List.

a . Part Number Column. - The order of precedence in beginning
number arrangement on the first (left h ) position of the part number is as
follows:

Letters A through Z
Numerals 0 through 9
(Alphabetic O's shall be considered numeric zeros (0)).

The second and succeeding positions of the part number from left to
right is as follows:

 Space (blank column)
 Diagonal  (s lant)
 Point (period)
 D a s h  ( - )
 Letters A through Z

b . Figure And Index Number Column.
in&x number of each

- This column lists the figure and
arance of the part in the Group Assembly Parts List

on II). For Military Standard part numbers, only the first appearance in
the Group Assembly Parts List is shown.
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c .  Q u a n t i t y  P e r  A r t i c l e  C o l u m n .

7 -4 .  REFERENCE DESIGNATION INDEX.

7-5. HOW TO USE THIS ILLUSTRATED PARTS BREAKDOWN.

a.  If  Location Of Parts Is  Known.

b .  I f  Par t  Number  I s  Known.

c .  I f  the  re ference  Des ignat ion  I s  Known.
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II - GROUP ASSEMBLY PARTS LIST

0N150423
0N150424
0N150425

MS51959-43
MS35338-137
MS20341-8C

0N150426
0N150427
0N150428

C15263-4Z-1
MS24616-3

1012-12

900-12
MS51958-63
MS35338-138

1527US28

MS51959-17
MS15759-803
MS35338-135
MS20341-4C

0N150435
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II - GROUP ASSEMBLY PARTS LIST

MS51957-43
MS35338-137
MS20341-8C

0N150436
0N150437

8BD28DO

109-8597

MS51957-14
MS35338-135
MS20341-4C

XAC75SF2A016

MS51957-14
MS35338-135
MS20341-4C

100-1024S

100-1016S
0N150448

MS51957-43
MS35338-137
MS20341-8C

0N150433
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II - GROUP ASSEMBLY PARTS LIST

MS51957-4
MS35338-134
MS20341-2C

MS3102R14S5S

MS51957-16
MS35338-135
MS20341-4C

0N150438

0N150440

0N150442

0N150444

0N150446

329-18

MS51959-43
MS35338-137
MS20341-8C

XAC75PD3A300

100-1024P

100-1016P
JAN1N914
MS3106A14S5P
MS3057-6A
MS3420-6
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Figure 7-1.  -  Decoder,  Command Signals  KY-681/GGC
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II - GROUP ASSEMBLY PARTS LIST

0N150438

0N150486-1

2N4126

MM505

SP321A

SP377A

SP387A

N8480A

N8481A

MC1437L
TOA2809E

1N4733
1N4733

HK-103

CS13BF105M
1 5 0 X 0 0 3 5 A 2
K1J35S
CK05BX221K
CK05BX681K
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II - GROUP ASSEMBLY PARTS LIST

RC07GF470J
RC07GF821J
RC07GF102J
RC07GF302J
RC07GF752J
RC07GF822J
RC07GF183J
RC07GF683J
RC07GF754J
RC20GF2R2J
RC07GF682J
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Figure 7-2. - Circuit Card Assembly, Input
7 - 4 7



II - GROUP ASSEMBLY PARTS LIST

0N150440
0N150486-2

SP380A

SP387A

U6A993S59X

MD1437L
TOA2809E

1N4733
1N4733

HK-103

HK-203

CS13BF105M
1 5 0 X 0 0 3 S A 2
K1J35S
JAN1N914
RC07GF750J

RC07GF751J
RC07GF152J

RC20GF3R3J
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Figure 7-3.  -  Circuit  Card Assembly,  Output
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II - GROUP ASSEMBLY PARTS LIST

0N150442
0N150486-3

SP321A

SP387A

N8880A

1N4733
1N4733

HK-103

RHA5A30-
8.000MHZ

CS13BF105M
150X0035A2
K1J35S
RC07GF111J
RC07GF102J
RC07GF202J
RC20GF2R7J
RC20GF200J
RC20GF680J
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F i g u r e  7 - 4 .  -  C i r c u i t  C a r d  A s s e m b l y ,  T i m i n g
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II - GROUP ASSEMBLY PARTS LIST

0N150444

0N150486-4

SP321A

SP322A

SP370A

SP387A

1N4733
1N4733

HK-103

CS13BF105M
150D105X0035A2
K1J35S
RC20GF3R9J
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F i g u r e  7 - 5 .  C i r c u i t  C a r d  A s s e m b l y ,  R e g i s t e r / P r o g r a m
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III - NUMERICAL INDEX

CK05BX221K
CK05BX681K
CS13BF105M
C15263-4Z-1
HK-103
HK-203
JAN1N914
K1J35S
MC1437L
MM505
MS3057-6A
MS3102R14S5S
MS3106A14S5P
MS3420-6
MS15795-803
MS203741-2C
MS20341-4C

MS20341-8C
MS24616-3
MS35338-134
MS35338-135
MS35338-137
MS35338-138
MS51957-4
MS51957-14
MS51957-16
MS51957-43
MS51958-63
MS51959-17
MS51959-43
N8480A
N8481A
N8880A
RC07GF470J
RC07GF750J

7 - 5 4



III - NUMERICAL INDEX

RC07GF111J
RC07GF751J
RC07GF821J
RC07GF102J
RC07GF152J
RC07GF202J
RC07GF302J
RC07GF682J
RC07GF752J
RC07GF822J
RC07GF183J
RC07GF683J
RC07GF754J
RC20GF2R2J
RC20GF2R7J
RC20GF3R3J
RC202GF3R9J
RC20GF200J

RC20GF680J
RHA5A30-8.000MHZ
SP321A
SP322B
SP370A
SP377A
SP380A
SP387A
TOA-2809E
U6A993559X
XAC75PD3A300
XAC75SF2A016
0N150423
0N150424
0N150425
0N150426
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III - NUMERICAL INDEX

0N150427
0N150428
0N150433
0N150435
0N150436
0N150437
0N150438
0N150440
0N150442
0N150444
0N150446
0N150448
0N150486-1
0N150486-2
0N150486-3
0N150486-4
1N4733
100-1016P
100-1024P
100-1016S
100-1024S
109-8597
150D105X0035A2
2N4126
329-18
8BD28D0
900-12
1012-12
1527US28
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IV - REFERENCE DESIGNATION INDEX

0N150438
CK05BX681K
HK-103
CS13BF105M
HK-103
CK05BX221K
CS13BF105M
HK-103
CS13BF105M
MM505
SP387A
N8481A
SP387A
SP321A
SP321A
SP321A
SP321A
MC1437L
SP377A
SP321A
SP321A
SP321A
SP321A
SP321A
N8480A
2N4126
RC07GF302J
RC07GF102J
RC07GF470J
RC07GF183J
RC07GF752J
RC07GF822J
RC20GF2R2J
RC07GF821J
RC07GF754J
RC07GF754J
RC07GF683J
RC07GF683J
RC07GF682J
1N4733
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IV - REFERENCE DESIGNATION INDEX

REFERENCE
DESIGNATION

A2
A2Cl
A2C2
A2C3
A2C4
A2C5
A2C6
A2C7
A2C8
A2MD1
A2MD2
A2MD3
A2MD4
A2MD5
A2MD6
A2MD7
A2MD8
A2MD9
A2MD10
A2MD11
A2MD12
A2MD13
A2MD14
A2MD15
A2MD16
A2Q1
A2R1
A2R2
A2R3
A2R4
A2R5
A2R6
A2R7
A2R8
A2R9
A2R10
A2R11
A2R12
A2R13
A2VR1

0N150438
CK05BX681K
HK-103
CS13BF105M
HK-103
CK05BX221K
CS13BF105M
HK-103
CS13BF105M
MM505
SP387A
N8481A
SP387A
SP321A
SP321A
SP321A
SP321A
MC1437L
SP377A
SP321A
SP321A
SP321A
SP321A
SP321A
N8480A
2N4126
RC07GF302J
RC07GF102J
RC07GF470J
RC07GF183J
RC07GF752J
RC07GF822J
RC20GF2R2J
RC07GF821J
RC07GF754J
RC07GF754J
RC07GF683J
RC07GF683J
RC07GF682J
1N4733
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IV - REFERENCE DESIGNATION INDEX

REFERENCE
DESIGNATION

A3
A3C1
A3C2
A3C3
A3C4
A3C5
A3C6
A3C7
A3C8
A3MD1
A3MD2
A3MD3
A3MD4
A3MD5
A3MD6
A3MD7
A3MD8
A3MD9
A3MD10
A3MD11
A3MD12
A3MD13
A3MD14
A3MD15
A3MD16
A3Q1
A3R1
A3R2
A3R3
A3R4
A3R5
A3R6
A3R7
A3R8
A3R9
A3R10
A3R11
A3R12
A3R13
A3VR1

0N150438
CK05BX681K
HK-103
CS13BF105M
HK-103
CK05BX221K
CS13BF105M
HK-103
CS13BF105M
MM505
SP387A
N8481A
SP387A
SP321A
SP321A
SP321A
SP321A
MC1437L
SP377A
SP321A
SP321A
SP321A
SP321A
SP321A
N8480A
2N4126
RC07GF302J
RC07GF102J
RC07GF470J
RC07GF183J
RC07GF752J
RC07GF822J
RC20GF2R2J
RC07GF821J
RC07GF754J
RC07GF754J
RC07GF683J
RC07GF683J
RC07GF682J
1N4733
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IV- REFERENCE DESIGNATION INDEX

REFERENCE
DESIGNATION

A4
A4C1
A4C2
A4C3
A4C4
A4C5
A4C6
A4C7
A4C8
A4MD1
A4MD2
A4MD3
A4MD4
A4MD5
A4MD6
A4MD7
A4MD8
A4MD9
A4MD10
A4MD11
A4MD12
A4MD13
A4MD14
A4MD15
A4MD16
A4Q1
A4R1
A4R2
A4R3
A4R4
A4R5
A4R6
A4R7
A4R8
A4R9
A4R10
A4R11
A4R12
A4R13
A4VR1

0N150438
CK05BX681K
HK-103
CS3BF105M
HK-103
CK05BX221K
CS3BF105M
HK-103
CS3BF105M
MM505
SP387A
N8481A
SP387A
SP321A
SP321A
SP321A
SP321A
MC1437L
SP377A
SP321A
SP321A
SP321A
SP321A
SP321A
N8480A
2N4126
RC07GF302J
RC07GF102J
RC07GF470J
RC07GF183J
RC07GF752J
RC07GF822J
RC20GF2R2J
RC07GF821J
RC07GF754J
RC07GF754J
RC07GF683J
RC07GF683J
RC07GF682J
1N4733
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IV - REFERENCE DESIGNATION INDEX

REFERENCE
DESIGNATION

A5
A5C1
A5C2
A5C3
A5C4
A5MD1
A5MD2
A5MD3
A5MD4
A5MD5
A5MD6
A5MD7
A5MD8
A5MD9
A5MD10
A5R1
A5R2
A5R3
A5R4
A5R5
A5R6
A5R7
A5VR1
A5Y1

0N150442
CS13BF105M
HK-103
CS13BF105M
HK-103
N8880A
SP321A
SP321A
SP321A
SP321A
SP387A
SP321A
SP321A
SP321A
SP321A
RC07GF111J
RC07GF202J
RC20GF2R7J
RC07GF102J
RC07GF102J
RC20GF200J
RC20GF680J
IN4733
RHA5A30-8.000MHZ

FIGURE &
INDEX NO.

PART
NUMBER
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IV - REFERENCE DESIGNATION INDEX

REFERENCE
DESIGNATION

A6
A6C1
A6C2
A6C3
A6C4
A6C5
A6C6
A6C7
AGC8
A6C9
A6C10
A6C11
A6C12
A6C13
A6C14
A6CR1
A6CR2
A6CR3
A6CR4
A6CR5
A6CR6
A6CR7
A6CR8
A6CR9
A6CR10
A6CR11
A6CR12
A6MD1
A6MD2
A6MD3
A6MD4
A6MD5
A6MD6
A6MD7
A6MD8
A6MD9
A6MD10
A6MD11
A6MD12
A6MD13
A6MD14

0N150440
CS13BF105M
HK-103
HK-203
HK-203
HK-203
HK-203
HK-203
HK-203
HK-203
HK-203
HK-203
HK-203
HK-203
HK-203
JAN1N914
JAN1N914
JAN1N914
JAN1N914
JAN1N914
JAN1N914
JAN1N914
JAN1N914
JAN1N914
JAN1N914
JAN1N914
JAN1N914
SP380A
SP380A
SP380A
SP380A
SP380A
SP380A
SP380A
SP380A
SP380A
MC1437L
MC1437L
MC1437L
U6A993559X
SP387A
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IV - REFERENCE DESIGNATION INDEX

REFERENCE
DESIGNATION

A6MDl5
A6MD16
A6MD17
A6MD18
A6R1
A6R2
A6R3
A6R4
A6R5
A6R6
A6R7
A6R8
A6R9
A6R10
A6R11
A6R12
A6R13
A6R14
A6R15
A6R16
A6R17
A6R18
A6R19
A6R20
A6R21
A6R22
A6R23
A6R24
A6R25
A6R26
A6R27
A6R28
A6R29
A6R30
A6R31
A6R32
A6R33
A6R34
A6R35
A6R36
A6R37
A6VR1

U6A993559X
MC1437L
MC1437L
MC1437L
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC20GF3R3J
RC07GF751J
RC07GF750J
RC07GF750J
RC07GF152J
RC07GF152J
RC07GF750J
RC07GF750J
RC07GF152J
RC07GF152J
RC07GF750J
RC07GF750J
RC07GF152J
RC07GF152J
RC07GF750J
RC07GF750J
RC07GF152J
RC07GF152J

RC07GF750J
RC07GF750J
RC07GF152J
RC07GF152J
RC07GF750J
RC07GF750J
RC07GF152J
1N4733
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IV - REFERENCE DESIGNATION INDEX

0N150440
CS13BF105M
HK-103
HK-203
HK-203
HK-203
HK-203
HK-203
HK-203
HK-203
HK-203
HK-203
HK-203
HK-203
HK-203
JAN1N914
JAN1N914
JAN1N914
JAN1N914
JAN1N914
JAN1N914
JAN1N914
JAN1N914
JAN1N914
JAN1N914
JAN1N914
JAN1N914
SP380A
SP380A
SP380A
SP380A
SP380A
SP380A
SP380A
SP380A
SP380A
MC1437L
MC1437L
MC1437L
U6A993559X
SP387A
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IV - REFERENCE DESIGNATION INDEX

U6A993559X
MC1437L
MC1437L
MC1437L
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC20GF3R3J
RC07GF752J
RC07GF750J
RC07GF750J
RC07GF752J
RC07GF752J
RC07GF750J
RC07GF750J
RC07GF752J
RC07GF752J
RC07GF750J
RC07GF750J
RC07GF752J
RC07GF752J
RC07GF750J
RC07GF750J
RC07GF752J
RC07GF752J
RC07GF750J
RC07GF750J
RC07GF752J
RC07GF752J
RC07GF750J
RC07GF750J
RC07GF752J
1N4733

7 - 6 5



IV - REFERENCE DESIGNATION INDEX

0N150440
CS13BF105M
HK-103
HK-203
HK-203
HK-203
HK-203
HK-203
HK-203
HK-203
HK-203
HK-203
HK-203
HK-203
HK-203
JAN1N914
JAN1N914
JAN1N914
JAN1N914
JAN1N914
JAN1N914
JAN1N914
JAN1N914
JAN1N914
JAN1N914
JAN1N914
JAN1N914
SP380A
SP380A
SP380A
SP380A
SP380A
SP380A
SP380A
SP380A
SP380A
MC1437L
MC1437L
MC1437L
U6A993559X
SP387A
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IV - REFERENCE DESIGNATION INDEX

U6A993559X
MC1437L
MC1437L
MC1437L
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC20GF3R3J
RC07GF152J
RC07GF750J
RC07GF750J
RC07GF152J
RC07GF152J
RC07GF750J
RC07GF750J
RC07GF152J
RC07GF152J
RC07GF750J
RC07GF750J
RC07GF152J
RC07GF152J
RC07GF750J
RC07GF750J
RC07GF152J
RC07GF152J
RC07GF750J
RC07GF750J
RC07GF152J
RC07GF152J
RC07GF750J
RC07GF750J
RC07GF152J
1N4733
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IV - REFERENCE DESIGNATION INDEX

0N150440
CS13BF105M
HK-103
HK-203
HK-203
HK-203
HK-203
HK-203
HK-203
HK-203
HK-203
HK-203
HK-203
HK-203
HK-203
JAN1N914
JAN1N914
JAN1N914
JAN1N914
JAN1N914
JAN1N914
JAN1N914
JAN1N914
JAN1N914
JAN1N914
JAN1N914
JAN1N914

SP380A
SP380A
SP380A
SP380A
SP380A
SP380A
SP380A
SP380A
SP380A
MC1437L
MC1437L
MC1437L
U6A993559X
SP387A

7-68



IV - REFERENCE DESIGNATION INDEX

U6A993559X
MC1437L
MC1437L
MC1437L
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC07GF751J
RC20GF3R3J
RC07GF152J
RC07GF750J
RC07GF750J
RC07GF152J
RC07GF152J
RC07GF750J
RC07GF750J
RC07GF152J
RC07GF152J
RC07GF750J
RC07GF750J
RC07GF152J
RC07GF152J
RC07GF750J
RC07GF750J
RC07GF152J
RC07GF152J
RC07GF750J
RC07GF750J
RC07GF152J
RC07GF152J
RC07GF750J
RC07GF750J
RC07GF152J
1N4733

7-69



IV - REFERENCE DESIGNATION INDEX

0N150444
CS13BF105M
HK-103
SP321A
SP370A
SP321A
SP370A
SP322A
SP370A
SP387A
SP370A
RC20GF3R9J
1N4733

7 - 7 0



IV - REFERENCE DESIGNATION INDEX

0N150444
CS13BF105M
HK-103
SP321A
SP370A
SP321A
SP370A
SP322A
SP370A
SP387A
SP370A
RC20GF3R9J
1N4733

7-71



IV - REFERENCE DESIGNATION INDEX

0N150444
CS13BF105M
HK-103
SP321A
SP370A
SP321A
SP370A
SP322A
SP370A
SP387A
SP370A
RC20GF3R9J
1N4733

7-72



IV - REFERENCE DESIGNATION INDEX

0N150444
CS13BF105M
HK-103
SP321A
SP370A
SP321A
SP370A
SP322A
SP370A
SP387A
SP370A
RC20GF3R9J
1N4733

7 - 7 3



IV - REFERENCE DESIGNATION INDEX

0N150444
CS13BF105M
HK-103
SP321A
SP370A
SP321A
SP370A
SP322A
SP370A
SP387A
SP370A
RC20GF3R9J
1N4733

7-74



IV - REFERENCE DESIGNATION INDEX

0N150444
CS13BF105M
HK-103
SP321A
SP370A
SP321A
SP370A
SP322A
SP370A
SP387A
SP370A
RC20GF3R9J
1N4733

7 - 7 5



IV - REFERENCE DESIGNATION INDEX

0N150444
CS13BF105M
HK-103
SP321A
SP370A
SP321A
SP370A
SP322A
SP370A
SP387A
SP370A
RC20GF3R9J
1N4733

7 - 7 6



IV - REFERENCE DESIGNATION INDEX

0N150444
CS13BF105M
HK-103
SP321A
SP370A
SP321A
SP370A
SP322A
SP370A
SP387A
SP370A
RC20GF3R9J
1N4733

7 - 7 7



IV - REFERENCE DESIGNATION INDEX

0N150444
CS13BF105M
HK-103
SP321A
SP370A
SP321A
SP370A
SP322A
SP370A
SP387A
SP370A
RC20GF3R9J
1N4733

7-78



IV - REFERENCE DESIGNATION INDEX

0N150444
CS13BF105M
HK-103
SP321A
SP370A
SP321A
SP370A
SP322A
SP370A
SP387A
SP370A
RC20GF3R9J
1N4733

7-79



IV - REFERENCE DESIGNATION INDEX

XAC75SF2A016
XAC75SF2A016
XAC75SF2A016

XAC75SF2A016
MS3102R14S5S
8BD28DO

7 - 8 0



APPENDIX





F i g u r e  1 - 3 .  -  S y s t e m  B l o c k  D i a g r a m

A - 1   





Figure  4 -1 .  Log ic  D iagram Input  Card ,
A 1  t h r u  A 4 . A - 2





Figure 4-2. - Logic Diagram Output Card,

A6 thru A9. A - 3





Figure 4-3.  -  Logic Diagram Timing Card,
A 5  A - 4
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