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SECTION I

INTRODUCTION AND DESCRIPTION

1-1. SCOPE.

1-2. This section outlines the contents of this volume and specifies related publications
and documents. This section also presents a general physical description of the Launch
Vehicle Data Adapter Manual Exerciser and its major component assemblies.

1-3. INTRODUCTION.

1-4. PURPOSE OF THIS VOLUME.

1-5. This volume of the manual provides operating and maintenance instructions for the
Saturn V Launch Vehicle Data Adapter Manual Exerciser (LVDAME), IBM part number
6942000, shown on figure 1-1. The LVDAME is manufactured by the International Busi-
ness Machines Corporation, Federal Systems Division, Rockville, Maryland.

1-6. CONTENTS. This volume is composed of ten sections as follows:

Section I Introduction and Description

Section II Theory of Operation

Section III Interface and Controls

Section IV Test Equipment and Special Tools

Section V Preparation for Use, Storage and Shipment s

Section VI Preventive Maintenance

Section VII Calibration

Section IX Repair

Section X Diagrams

At the beginning of each section a paragraph labeled SCOPE describes the contents of the
section and relates the contents of the section to applicable contents of other sections.

1-7. A glossary and index are located at the back of the volume. The glossary lists
signal names and acronyms in alphabetical order. (Standard abbreviations in this volume
conform with military standard MIL-STD-12B.) The topical index indicates the page or
pages on which the discussion of a topic begins.

1-8. RELATED MANUALS. Maintenance information for LVDAME assemblies not built
or modified by the Federal Systems Division is not included in this volume. This infor-
mation is contained in commercial manuals. The List of Related Manuals in the front of
this volume lists the titles and source of supply for these manuals.
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1-9. Four copies of LVDAME Automated Logic Diagrams (ALD's) are also supplied by
the IBM Corporation; the title of the books containing these diagrams is included in the
List of Related Manuals.

1-10. LOGIC SYMBOLS. The logic symbols used in this volume and on the ALD's are
defined in the table of logic symbols. A discussion of the physical layout and interpre-
tation of the ALD's is included in Section X.

1-11. PART SYMBOLS. Symbols for standard electrical and electronic parts conform
with military standard MIL-STD-15-1.

1-12. REFERENCE DESIGNATIONS. Reference designations for standard electrical
and electronic parts conform with military standard MIL-STD-16B.

1-13. PURPOSE OF THE LVDAME.

1-14. The purpose of the LVDAME is to evaluate a Launch Vehicle Data Adapter by
either the ADAPT or ASTEC laboratory test configurations. (Refer to Volume I of this
manual for information concerning these test configurations.)

l-15o The Launch Vehicle Data Adapter models to which the LVDAME can be connected
are manufactured by the IBM Federal Systems Division. The NASA and IBM part num-
bers of these units are as follows:

IBM Part Number

6112070

6112000

Type and Model Number NASA Part Number

Engineering Breadboard No. 2 50M35011

Triple-Modular-Redundant No. 1

Triple-Modular-Redundant No. 2

Triple-Modular-Redundant No. 3 6139800

Triple-Modular-Redundant No. 4

Production No. 1 1 6139400

1-16. DESCRIPTION.

1-17. BASIC CONSTRUCTION.

1-18. The LVDAME is composed of two frames (01 and 02) bolted together to form a
unit 58 inches wide, 31 inches deep and 60 inches high that weighs approximately 1900
pounds. Frames 01 and 02 are composed of cubic modules. The upper module in each
frame is designated module A; the lower module in each frame is designated module B.

1-19. Each module is composed primarily of hinged or slide mounted assemblies that
can be pulled out from the frame to facilitate servicing the LVDAME. The side covers
of each module can be removed to facilitate servicing assemblies that are fixed to the
LVDAME frames.

1-20. Filtered openings at the base of the LVDAME permit the intake of cooling air.
The cooling air is circulated through the LVDAME by fans and expelled through screened
openings in the top of the LVDAME.
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1-21. Casters at the bottom of each frame facilitate moving the LVDAME.

1-22. MAJOR ASSEMBLIES.

1-23. Each LVDAME assembly has a reference designation which identifies its location
in the LVDAME. Each major assembly is referenced by a four-character designation
that identifies the frame (01 or 02), module (A or B), and module assembly number
(1 through 8) of the assembly. For example, the reference designation for assembly 1
in module A of frame 02 is 02A1.

1-24. The assignment of numbers for assemblies in a typical module is shown on figure.
1-2. A movable assembly in position 1, 2, 3, or 4 opens to the front of the module; a
movable assembly in position 5, 6, 7, or 8 opens to the rear of the module.

REAR

TOP
VIEW

1
1

8 1
1

- - - -L

-p
1

i i
ii

i i
i l

7 1 6 1 5
1 1
L L_

— : — r r

i i
2 i 3 1 4

1 1
1 1

FRONT

Figure 1-2. Numbering System for Module Assemblies

1-25. The location of each major LVDAME assembly is shown on figure 1-3. The
assembly name and reference designation of each assembly is shown in the legend for
figure 1-3.

1-26. A brief description of each assembly shown on figure 1-3 is given in figure 1-4.

1-27. GATE ASSEMBLIES. The swinging gate assemblies contain the many printed
circuit board assemblies that constitute the LVDAME logic circuitry. The gate assem-
blies and printed circuit board assemblies are discussed in detail in the following
paragraphs.

1-28. Mechanical Features of the Gate Assemblies. The gate assemblies are hinged as
shown on figure 1-5.
swing down.

Gate assemblies in B modules swing up to open; those in A modules

1-29. Figure 1-6 illustrates a module B gate assembly in its fully extended position.
The gate assembly is extended from the frame by pulling handle 2 toward handle 1 (to
release the holding mechanism shown on figure 1-9) and pulling the gate assembly to the
desired position in its arc; the gate assembly is stopped in its arc when handle 2 is
released.

(Text continued on page 1-10.) IV-1-3
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Figure 1-3. LVDAME Assembly Locations

Index Number

1

2

3

4

5

6

7

8

9

10

Legend for Figure 1 -3

Assembly Name and Reference Designation

Power Supply Assembly (02A1)

Analog/Digital Converter (02A2)

Multiplexer (02A3)

Power Control Panel Assembly (02A6)

Interface Monitoring Panel Assembly (01 Al)

Manual Test Panel Assembly (01A2)

Gate Assembly (01B4)

Gate Assembly (01B3)

Gate Assembly (01B2)

Gate Assembly (01B1)
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Legend for Figure 1-3 (cont)

Index Number Assembly Name and Reference Designation

11 Gate Assembly (02B4)

12 Gate Assembly (02B3)

13 Gate Assembly (02B2)

14 Power Supply Assembly (02B1)

15 Data Adapter Interface Panel Assembly (01 A3)

16 Self-Test Panel Assembly (01A4)

17 Cover (01A5)

18 Gate Assembly (01A6)

19 Gate Assembly (01A7)

20 Gate Assembly (01A8)

21 Power Supply Assembly (02A7)

22 Power Supply Assembly (02A8)

23 AC Power Box Assembly (01B8)

24 Gate Assembly (02B7)

25 Relay Chassis Assembly (02B6)

26 Gate Assembly (02B5)

27 Gate Assembly (01B8)

28 Gate Assembly (01B7)

29 Gate Assembly (01B8)

30 Gate Assembly (01B5)
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1-30. Access to the gate assembly handles is gained by rotating the cover plate away
from the gate assembly. Cover plates for gate assemblies in B modules must be turned
down, as shown on figure 1-6; those for assemblies in A modules must be turned up.
The cover plate cannot be returned to its normal position until the gate assembly is re-
turned into the frame. The latch engages the striker plate to hold the gate assembly in
the frame.

1-31. As indicated on figure 1-6, a fan is mounted on the gate assembly to force cooling
air over the logic circuits on the printed circuit board assemblies. The fans for module
A gate assemblies are mounted on the tops of the gate assemblies, fans for module B
gate assemblies are mounted on the bottom of the gate assemblies.

1-32. Each gate assembly contains 156 card sockets arranged in six columns and 26
rows. These sockets are the receptacles for the printed circuit board assemblies.
Normally, the sockets in rows 1 and 2 of gate assemblies in the B modules and the
sockets in rows 25 and 26 of gate assemblies in the A modules are used for cable con-
nectors. The cables that plug into these sockets are called edge connectors, since they
make their connections at the edges of the gate assemblies.

1-33. Standard Modular System (SMS) Logic Cards. The logic circuits in the LVDAME
are contained on printed circuit board assemblies called IBM Standard Modular System
(SMS) cards. These pluggable printed circuit cards contain all the components and
printed wiring necessary for a particular electronic function. A special program cap on
some SMS printed circuit cards gives additional flexibility to this form of packaging, and
reduces the number of cards required for field servicing. Each card is identified by a
four-character card type code and a six-or seven-digit IBM part number. (See figure
1-7.)

PROGRAM CAP
PRINTED CIRCUIT
LAND PATTERN

CARD TYPE]

PART NUMBER]

TRANSISTOR

(SIDE VIEW)
B D F H K M P R

TERMINAL PINS

(BOTTOM VIEW)

D C B A
Figure 1-7. SMS Printed Circuit Card and Single-Position Receptacle
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1-34. The SMS single card, the kind used in the LVDAME, is made of an epoxy paper
laminate material; it is approximately 1/16 inch thick, 4-1/2 inches long, and 2-1/2
inches wide. All of the electronic components and the program cap, if used, are
mounted on the front side of the SMS card form. Connections to the components and
program cap are made on the back side of the SMS card form by printed wiring patterns
that terminate at contacts at the bottom of the card. These contacts, labeled A through
R, couple the signals and voltages to the circuit components when the card is inserted
into its receptacle. The printed circuit wiring (land pattern) depends on the type of
circuit on the card.

1-35. The program cap on the front of some SMS cards comprises two conductor rails
which, in the pre-cut state, connect to tabs on the printed circuit land pattern. By cut-
ting the program cap, various jumpering (cap) connections are made to the tabs to allow
one SMS card to be used in several circuit configurations.

1-36. SMS Card Receptacles. The pluggable printed circuit cards are inserted into
SMS card receptacles. The receptacles used in the LVDAME are the single-position
type, shown on figure 1-7, and the eight-position type, which serves as a common re-
ceptacle for eight SMS cards, as shown on figure 1-8. Although the contacts are all in
line on the card insertion side of the receptacle, they pass through the receptacle in a
staggered arrangement. This arrangement allows additional room for wire-wrapping
or soldering of wires to the terminal pins, as shown on figure 1-9.

1-37. Figure 1-9 shows how the pins of each SMS card (and receptacle) are identified,
using an extension of the reference designation discussed previously.

1-38. Voltage Distribution Assemblies. Figure 1-9 also illustrates the standard posi-
tion for a voltage distribution assembly in a module B gate assembly. A typical voltage
distribution assembly is shown on figure 1-10.

l-39o Each voltage distribution assembly contains a primary group of eight terminals
and six secondary groups of eight terminals. Power is distributed within the assembly
from the primary terminals to the secondary terminal of the same number; for example,
power applied to the number 1 primary terminal is distributed to the eight number 1
secondary terminals of the voltage distribution assembly. Each secondary group of
terminals transfers power to one row of SMS cards by jumpers from the secondary
terminals to the SMS card receptacle pins. The jumpers from the secondary terminals
are usually connected only to the pin of the nearest receptacle in which the voltage is
used. From this first receptacle a voltage bus transmits the power to the pins of other
receptacles in that row. Usually a particular voltage is restricted to pins of the same
letter; for example, the K pin of most receptacles is connected to -6 VDC.

1-40. CONTROL PANELS. Each LVDAME control panel is divided into areas in which
associated controls and indicators are mounted. The function of each group of controls
and indicators is indicated by a prominent title in each area. Figure 3-7 (in Section in)
lists and briefly describes all controls and indicators on these panels.

1-41. POWER SUPPLIES. The power supplies that furnish DC power to the LVDAME
and the data adapter under test are housed in the LVDAME and the Equipment Test Stand
(ETS).
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Figure 1-8. SMS Printed Circuit Card Inserted in Eight-Position Receptacle

NOTE

The Equipment Test Stand (IBM part num-
ber 6943000) shown on figure 1-11 is dis-
cussed in Volume II of this manual.

1-42. The LVDAME contains the controls, indicators, and test points for controlling
the power supplies in the LVDAME and the ETS. Resistor networks in the LVDAME
allow the output voltages of the ETS power supplies to be varied plus or minus one volt.
The potentiometers in these resistor networks are mounted on the POWER CONTROL
paneL

1-43. ELECTRICAL, MECHANICAL, AND ENVIRONMENTAL CHARACTERISTICS.

1-44. Figure 1-12 lists the salient electrical, mechanical, and environmental char-
acteristics of the LVDAME.
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VOLTAGE
DISTRIBUTION
ASSEMBLY

-COLUMNS A THROUGH F
(LEFT TO RIGHT)

HOLDING
MECHANISM

ROWS] THROUGH 26
(TOP TO BOTTOM)

B D F H K M P R

A C' E G J L N Q PIN R OF CARD
02B7F16

ROW 16
COLUMN F
ASSEMBLY 7
MODULE B
FRAME 02

Figure 1-9. Tvoical r^
ical Gate Assembly, Wiring Side
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RHIMMtY TERMINALS

1 2 3 4 5 6 7 8

SECONDARY TERMINUS

Figure 1-10. Typical Voltage Distribution Assembly
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Figure 1-11. Equipment Test Stand (ETS)
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Input Power

Packaging

Environment

Phase: 3 phase, 5 wire; wye connected; phase sequence
is A B C

Frequency: 60 (±5) cycles/second

Voltage: 115 (±11. 5) VAC (line to neutral)

Current: 20 (minimum) to 30 (maximum) amperes/phase

Basic Packaging: IBM SMS Module I design.

Cabinet: Two frames mechanically and electrically bonded
together.

Size: Height - 60 inches
Width - 58 inches
Depth - 31 inches

Weight: 1900 pounds (approximately)

Logic Chassis Design: Hinged on one edge for easy access
to the logic circuits; a fan is
mounted on each chassis for cir-
culating cooling air over the
circuits.

Printed Circuit Cards: The basic logic circuit subassembly
is the SMS printed circuit card.

Ambient Temperature: +60 to +95 degrees Fahrenheit

Relative Humidity: 10 to 80 percent

Fungus: The LVDAME does not contain any material that
is a nutrient to fungus growth in its normal
environment.

Figure 1-12. Electrical, Mechanical, and Environmental Characteristics
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SECTION II

THEORY OF OPERATION

2-1. SCOPE.

2-2. This section contains the functional descriptions of the LVDAME circuits. The
circuits are discussed in three major groups as follows:

1. Basic Circuits.

a. Circuits not directly concerned with any LVDAME interface.

b. Circuits concerned with more than one LVDAME interface.

2. Interface Simulation Circuits.

3. Interface Monitoring Circuits.

NOTE

Figures in Section X are referenced in
the following paragraphs. Some of the
figures in Section X have zone coordi-
nates used to designate areas on the fig-
ures. Vertical coordinates A through E
(bottom to top) are on the sides of each
figure; horizontal numerical coordinates
are on the top and bottom of each figure.
For example, zone Cl designates the ~
area defined by vertical coordinate C and
horizontal coordinate 1.

2-3. BASIC CIRCUITS.

2-4. POWER DISTRIBUTION,

2-5. AC POWER DISTRIBUTION. As shown on figure 10-4, sheet 1, primary power
(115 VAC, 3 phase, 60 cycle) is applied to connector 9420 J33 on the 02B8 assembly.
Each phase is applied through circuit breaker 02B8CB4 to movable contacts of the main
power relay 02B8K2; phase C is also applied through circuit breakers 02B8CB1 and
02B8CB2 to convenience outlets 9420 J44 and 9420 J45.

2-6. When primary power (115 VAC, 3 phase, 60 cycle) is applied to the Equipment
Test Stand (ETS, discussed in Volume n of this manual), phase C is applied to a trans-
former that develops 24 VAC. This 24 VAC is applied to the LVDAME through connec-
tor 9420 J32 to terminals 1 and 4 of terminal board 01A10TB2 (figure 10-4, sheet 1,
zone Cll). This voltage is applied through the normally closed contacts of POWER
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OFF switch 02A6S29 and the normally closed contacts of relay 02B8K2 to POWER OFF
lamps 02A6DS38. This voltage forces the POWER OFF lamps to light.

2-7. When POWER ON switch 02A6S30 is pressed, 24 VAC is applied through the nor-
mally open contact of the switch to" POWER ON lamps 02A6DS39, forcing the POWER
ON lamps to light; this voltage also energizes relay 02B8K2, causing the following to
occur:

1. POWER OFF lamps 02A6DS38 are extinguished.

2. POWER ON lamps 02A6DS39 become lit.

3. Three phase power is routed through the normally open contacts of relay 02B8K2
and distributed as follows:

Phase A - OA lamp 02A6DS40

Analog/Digital converter 02A2 (through connector 02B8J3)

Multiplexer 02A3 (through connector 02B8J4)

Phase B - OB lamp 02A6DS40

Elapsed time meter 02B8M1

FAN lamp 02A6DS40 (through circuit breaker 02B8CB3)

All fan motors (through terminal boards 01A10TB4 and 02A9TB1, shown
on figure 10-4, sheet 2)

Phase C - OC lamp 02A6DS40 (shown on figure 10-4, sheet 1)

2-8. When relay 02B8K2 is energized, three phase power is also applied to the
movable contacts of relay 02B8K1. When relay 02B8K1 is energized, three phase
power is applied through voltage regulators to the LVDAME power supplies.

2-9. Relay 02B8K1 is energized when DC ON switch 02A6S3 is pressed. (See figure
10-4, sheet 5, zones D56, D57, E56, E57.) The conditions existing before DC ON
switch 02A6S3 is pressed are described in the following paragraphs.

2-10. When primary power is applied to the ETS, the -26. 5 VDC power supply is
turned on. This voltage is applied through interface connections to DC OFF switch
02A6S1. The -26. 5 VDC is applied through the normally closed contacts of DC OFF
switch 02A6S1, contacts 1 and 3 of relay 02B6K22, and contacts 8 and 6 of relay
02B6K14 to DC OFF lamps 02A6DS1, forcing them to light.

2-11. When DC ON switch 02A6S3 is pressed, -26. 5 VDC energizes relay 02B6K14;
the relay is held by the -26. 5 VDC through its contacts 1 and 4. When contacts 8 and 5
of relay 02B6K14 close, -26. 5 VDC is removed from DC OFF lamps 02A6DS1 and
applied to the SMS PWR CONT line and the TRANSLATE AND DA PWR CONT line
(through contacts 8 and 6 of relay 02B6K17).

2-12. When -26. 5 VDC is applied to the SMS PWR CONT line, relay 02B8K1 is
energized and three phase power is applied to the LVDAME power supplies (figure 10-4,
sheet 2) as follows.
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Phase A - -12 VDC power supply 02A8PS2

(through voltage regulator 02B1VR3)

Phase B - -12 VDC power supply 02A1PS1

(through voltage regulator 02B1VR2) -12 VDC power supply 02A8PS1

-36 VDC power supply 02A7PS2

Phase C - +12 VDC power supply 02A1PS2

(through voltage regulator 02B1VR1) - 6 VDC power supply 02A7PS1

2-13. When -26. 5 VDC is applied to the TRANSLATE AND DA PWR CONT line, a
relay in the ETS is energized, and AC power is applied to the ETS +28 VDC DA, +28
VDC I, +6 VDC, and -3 VDC power supplies.

2-14. DC POWER DISTRIBUTION. When DC ON switch 02A6S3 is pressed, -26. 5
VDC is applied through contacts 8 and 6 of relay 02B6K22 and the normally closed con-
tacts of POWER SUPPLY ERROR switch 02A6S2 to the one second time delay relay pair
02B6K11 and 02B6K15 (figure 10-4, sheet 5, zones E53, E54). When this relay pair
becomes energized one second later, -26. 5 VDC is applied to contact 8 of relay 02B6K23.
The -26. 5 VDC then passes through the normally closed contacts (8 and 6) of relays
02B6K23, 02B6K19, 02B6K20, and 02B6K21 to relay 02B6K18 and to DC ON lamps
02A6DS3, forcing the lamps to light. The -26. 5 VDC energizes relay 02B6K18, which
is held energized by the -26. 5 VDC through its contacts 1 and 4; this relay places SIG
RET ("0") on the -Y RESET line and allows -12 VDC ("1") to enter the +Y RESET line.

2-15. The distribution of the DC power in the LVDAME is shown on figure 10-4, sheets
3 and 4. The copper bus assemblies 01A9W1, 01A9W2, 02A9W1, and 02A9W2 and their
cables distribute the DC voltages to the primary terminals of the gate voltage distribu-
tion assemblies shown at the top and bottom of each sheet. (Refer to paragraphs 1-38
and 1-39 for the description of the gate voltage distribution assemblies.) The voltage on
each line of the power distribution cables is noted on figure 10-4, sheet 3, zones C31
and C32, and sheet 4, zones A47 and A48.

2-16. LVDAME POWER SUPPLY ERROR DETECTION. If the output voltage of an
LVDAME power supply (except the -36 VDC power supply 02A7PS2) exceeds its toler-
ance, one of the error detection circuits shown on figure 10-4, sheet 5, zones B56-B60
and C56-C60, will turn off all DC power in the LVDAME and the ETS (except the -26. 5
VDC power supply in the ETS). The error detection circuit for each power supply in-
cludes a differential relay operated in the null condition, so that if the power supply out-
put deviates (either positively or negatively) beyond the established tolerance, the relay
is energized, and -26. 5 VDC is applied to relay 02B6K22.

2-17. The -26. 5 VDC energizes relay 02B6K22, thus opening contacts 1 and 3 and re-
moving the -26. 5 VDC from the holding circuit of relay 02B6K14 (contacts 1 and 4 of
relay 02B6K14). This action de-energizes relay 02B6K14, thus removing the -26. 5 VDC
from the SMS PWR CONT and TRANSLATE AND DA PWR CONT lines and de-energizing
the relays that transfer AC power to the power supplies in the LVDAME and ETS. The
DC OFF lamps 02A6DS1 become lit when the one second time delay relay pair 02B6K10
and 02B6K13 becomes de-energized, allowing -26. 5 VDC to be applied to the lamps
through contacts 8 and 6 of relay 02B6K14. The DC ON lamps 02A6DS3 are extinguished
when the one second time delay relay pair 02B6K11 and 02B6K15 becomes de-energized
(since contacts 8 and 6 of relay 02B6K22 are now open).
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2-18. DC power can be restarted in the LVDAME by pressing DC ON switch 02A6S3.

2-19. ETS POWER SUPPLY ERROR DETECTION. If the output voltage of the +6 VDC,
-3 VDC, +28 VDC DA or +28 VDC I power supply in the ETS exceeds its tolerance, one
of the error detection circuits shown on figure 10-4, sheet 5, zones B51-B56, C51-C56,
D51-D54, E51-E54, will turn of the DC power supplies in the ETS (except the -26. 5
VDC power supply). The error detection circuit for each power supply includes a dif-
ferential relay operated in the null condition, so that if the power supply output deviates
(either positively or negatively) beyond the established tolerance, the relay is energized,
and -26. 5 VDC is applied to a slave relay.

2-20. When a slave relay (02B6K19, 02B6K20, 02B6K21, or 02B6K22) is energized,
contacts 3 and 4 send a pair of signals (a "1" and a "0") to the logic circuits shown on
figure 10-50, sheet 12, zones B9, BIO, C8-C10, D8-D10, E8. The four error indica-
tion latches (in zones BIO, CIO, and D10) control the four POWER SUPPLY ERROR
lamps 02A6DS2; these latches are interconnected so that only the first power supply
error will be indicated by the lamps.

NOTE

The DC ON lamps 02A6DS3 (figure 10-4,
sheet 5, zone E56) remain lit because
-26. 5 VDC is applied to them through the
normally open contacts of the one second
time delay relay pair 02B6K11 and 02B6K15
and contacts 1 and 4 of relay 02B6K18.

2-21. When a slave relay is energized, -26. 5 VDC is applied through contacts 8 and 5
of the slave relay to energize the one second time delay relay pair 02B6K12 and
02B6K17. After one second this relay pair removes the -26. 5 VDC from the TRANS-
LATE AND DA PWR CONT line, thus de-energizing the relay that transfers AC power
to the ETS power supplies.

2-22. When a slave relay is energized, -26. 5 VDC is also applied to relay 02B6K18;
this voltage energizes relay 02B6K18. Relay 02B6K18 is then held energized by the
-26. 5 VDC that is applied to the coils of the one second time delay relay pair 02B6K11
and 02B6K15.

2-23. The error indication latches can be reset and AC power reapplied to the ETS
power supplies by pressing and releasing POWER SUPPLY ERROR switch 02A6S2.
When this switch is pressed, the -26. 5 VDC is removed from the coils of the one second
time delay relay pair 02B6K11 and 02B6K15. When this relay pair is de-energized,
relay 02B6K18 is de-energized, thus removing -26. 5 VDC from DC ON lamps 02A6DS3
and applying SIG RET to the +Y RESET line, which resets the error indication latches;
the one second time delay relay pair 02B6K12 and 02B6K17 is de-energized, thus re-
applying -26. 5 VDC to the TRANSLATE AND DA PWR CONT line; relay 02B6K18 is also
de-energized.

2-24. When the POWER SUPPLY ERROR switch is released, -26. 5 VDC is again
applied to the one second time delay relay pair 02B6K11 and 02B6K15, and after one /
second the error detection circuits are again ready. The -26. 5 VDC is applied through
contacts 8 and 6 of each slave relay to DC ON lamps 02A6DS3 and to relay 02B6K18,
which applies SIG RET to the -Y RESET line and allows -12 VDC to enter the +Y RESET
line.
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2-25. POWER TURN-OFF. The DC power in the LVDAME and ETS is normally turned
off by pressing DC OFF switch 02A6S1. This action removes the -26. 5 VDC from the
SMS PWR CONT and TRANSLATE AND DA PWR CONT lines, thus deenergizing the re-
lays that apply AC power to the power supplies in the LVDAME and ETS.

2-26. The AC power in the LVDAME is normally turned off by pressing PWR OFF
switch 02A6S29. This action removes the 24 VAC from relay 02B8K2 (figure 10-4,
sheet 1, zone D18), thus removing the three phase power from the LVDAME.

2-27. Emergency Power Turn-Off. In an emergency all power can be turned off in the
LVDAME, the ETS, and any other interconnected equipment by pulling EMERGENCY
PULL switch 02A6S35 on the LVDAME or a similar switch on other test equipment.
When one of these switches is pulled, the 24 VAC line from the transformer in the test
stand is opened; this action de-energizes the main power relay in each test equipment
(relay 02B8K2 in the LVDAME), thus removing all input AC power from the test
equipment.

2-28. TIMING.

2-29. The basic timing in the LVDAME is identical to that used in the computer and
data adapter. Each operation cycle consists of three phases - A, B, and C; each phase
consists of 14 bit gates - BG1 through BG14; each bit gate consists of four clock-
times - W, X, Y, and Z. (See figure 2-1.)

NOTE

In this section, timing intervals are
usually referenced by a three-part nota-
tion that designates the phase, bit gate,
and clock-time of the interval. For ex-
ample, B-l-X denotes phase B, bit gate
1, clock-time X. If the clock-time is not
specified, a two-part notation is used;
for example, C-12 denotes phase C, bit
gate 12.

2-30. The LVDAME timing generator is composed of the master timing generator and
the slaved timing generator. The outputs of the master timing generator are used by
the data adapter under test without a computer. The outputs of the slaved timing gener-
ator are used by the logic circuits in the LVDAME; the slaved timing generator is con-
trolled by the outputs of the timing circuits in the data adapter. Each generator con-
sists of a clock generator, a bit gate generator, and a phase generator.

2-31. MASTER CLOCK GENERATOR. As shown on figure 10-50, sheet 4, zones
BS-B10, C5-C10, D5, D6, this generator consists basically of a 2. 048 MC oscillator,
three interconnected triggers, four delays, and four angle shots. The output wave-
forms of these circuits are shown on figure 2-2.

2-32. As indicated on figure 2-2, the triggers divide the frequency of the oscillator
output. The state of trigger T^ is complemented by the positive transition of the in-
verter output signal. The state of trigger Tg is complemented by the positive transition
of the set output of trigger T^; the state of trigger TQ is complemented by the positive
transition of the reset output of trigger TA.
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OSC (BO)

I

TA (SET)

TA (RESET)

TB (SET)

TB (RESET)

Tc (SET)

Tc (RESET)

MW

MX

MY

MZ

H i
'2.048

USEC

0 VDC
-6 VDC
0 VDC
-6 VDC
0 VDC
-6 VDC
0 VDC
-6 VDC
0 VDC
-6 VDC
0 VDC
-6 VDC
0
-6
0
-6 VDC
0 VDC
-6 VDC
0 VDC
-6 VDC
0 VDC
-6 VDC
0 VDC
-6 VDC

CLOCKS

-J

1

L
r

1_T

W Y W W

NOTE: THE TA WAVEFORMS ARE THE OUTPUTS OF THE LEFTMOST TRIGGERS
ON FIGURE 10-4, SHEET 4. THE TB AND Tc WAVEFORMS ARE THE
OUTPUTS OF THE UPPER AND LOWER TRIGGERS, RESPECTIVELY, IN
THAT FIGURE.

Figure 2-2. Master Clock Generator Waveforms

IV-2-7



2-33. Each DLY circuit delays its input for approximately 170 NSEC, so that the clocks
generated by the single shots occur approximately 170 NSEC after the negative transistor
of the controlling trigger output.

2-34. The outputs of the master clock generator are applied in TMR form to the data
adapter by the triplicator circuits shown on figure 10-50, sheet 4, zones B2-B4, B8-
B10, C2-C4, D2-D4, E2-E4.

2-35. MASTER BIT GATE GENERATOR. The master bit gate generator consists of a
seven-bit shift register and a shift register control circuit. These circuits are shown
on figure 10-50, sheet 4, zones A8-A10, B8-B10, C8-C10, D6-D10, E6-E9.

2-36. The shift register control circuit prevents the contents of the register from
rippling through when the register is stepped. This control circuit is composed of two
latches that form a binary counter; the outputs of the control circuit are shown with the
outputs of the shift register on figure 2-3.

2-37. The only master bit generator output used by the data adapter is the MG5 NOT
signal; this signal is applied in TMR form to the data adapter by the triplicator shown
on figure 10-50, sheet 5, zones B6, B7, C6, C7.

2-38. MASTER PHASE GENERATOR. The master phase generator is a three step
ring counter composed of three latches, MPA, MPB, and MFC (figure 10-50, sheet 5,
zones D1-D5, E1-E5). The ring counter is stable when one latch is set and the other
two are reset; the set condition is then stepped around the ring counter in alphabetical
sequence at bit 1 time. At W clock-time of each bit 1 time, the next latch in the se-
quence is set; at the following Y clock-time the preceding latch is reset. During a W
clock when a latch is being set, the reset output of the latch for the previous phase time
prevents the set condition from "rippling" into the third latch of the ring.

2-39. The "anti-ripple" signals also help the ring counter to reach its normal con-
figuration. If two latches in the ring counter are set at the same time, the "anti-ripple"
signals prevent the third latch from being set at the W clock-time of the next bit 1 time.
One latch is then reset at Y clock-time of each bit 1 time until the normal configuration
is reached.

BIT GATE
-Y MW AND A
-Y MW AND A

-Y MG1
-Y MG2
-Y MG3
-Y MG4
-Y MG5
-Y MG6
-Y MG7

I 1 "0"

Figure 2-3. Master Bit Gate Shift Register and Shift Register Control Circuit Outputs
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2-40. The only master phase generator output used by the data adapter is the MPB NOT
signal; this signal is applied in TMR form to the data adapter by the triplicator shown on
zones B3-B5, C3-C5.

2-41. SLAVED CLOCK GENERATOR. The slaved clock generator is shown on figure
10-50, sheet 6; a simplified form of the generator is shown on figure 2-4. The gener-
ator uses the TMR W clock outputs of the data adapter under test as its driving source.
The voter output is delayed two clock-times by DLY 1; this delayed W clock then trig-
gers SSI, which produces the slaved Y clock (-Y AD EY).

2-42. The DLY 2 circuit delays the delayed W clock for another clock-time. (The total
delay of DLY 1 and DLY 2 is three clock-times.) The output of DLY 2 triggers SS2,
which forms the slaved Z clock (-Y AD EZ).

2-43. The DLY 3 circuit delays the delayed W clock for two clock-times. (The total
delay of DLY 1 and DLY 3 is four clock-times.) The output of DLY 3 triggers SS3,
which produces the slaved W clock (-Y AD EW).

2-44. The DLY 4 and DLY 5 circuits delay the delayed W clock three clock-times.
(The total delay of DLY 1, DLY 4, and DLY 5 is five clock-times.) The output of DLY
5 triggers SS4, which produces the slaved X clock (-Y AD EX).

2-45. SLAVED BIT GATE GENERATOR. This generator consists of a seven-bit shift
register, a shift register control circuit and a bit gate decoder. These circuits are
shown on figure 10-50, sheet 7.

'6A-
MB

'6C-

VOTER 1

DLY
4

1

DLY
1

DLY
2

DLY
3

.:-.

DLY
5

i

1

1

1

SS
1

SS
2

SS
3

SS
4

1

I

1

1

— — i nu c I

-Y AD "Y

v A rv c-7

-Y AD T

-Y AD FW

-Y AD W

-Y AD FX

_v Ar» "Y"

Figure 2-4. Simplified Slaved Clock Generator
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2-46. The seven-bit shift register and its control circuit function in the same manner
as the master bit gate shift register and its control circuit; the outputs of these circuits
are identical to those shown on figure 2-3 for the master circuits.

2-47. However, these slaved circuits are controlled by the -Y TIME SYNC signal
which insures that the master and slave circuits are properly synchronized. As shown
on figure 10-50, sheet 9, zones D8-D10, the signal is generated by passing the trans-
lated Phase B NOT signal from the data adapter through an inverter, a single shot, a
second inverter, and a second single shot. These circuits delay the input signal so that
-Y TIME SYNC becomes a "1" at B-2-W time.

2-48. The bit gate decoder generates the slaved bit gate signals (-Y AD BG1 through
-Y AD BG14) by essentially ANDing the reset output of each shift register latch with the
set output of the previous shift register latch. For example, -Y AD BG1 is a "1" while
-Y AD Gl and -Y AD G2 NOT are "1's"; -Y AD BG2 is a "1" while -Y AD G2 and -Y AD
G3 NOT are "1's".

2-49. SLAVED PHASE GENERATOR. As shown on figure 10-50, sheet 9, the slaved
phase generator consists basically of two interconnected tratches whose outputs are
synchronized with the phase signals in the data adapter under test by the -Y TIME SYNC
signal. The tratch at the left is normally controlled by the outputs of the slaved clock
generator and the slaved bit gate generator; the state of this tratch is normally changed
at Y clock-time of every BG14. The state of the other tratch is then changed at the
following W clock-time (1-W time of the next phase). If the slaved phase generator
gets "out-of-sync" with the phase signals in the data adapter under test, the -Y TIME
SYNC signal forces both tratches to their proper states at B-2-W time.

2-50. DATA BIT GENERATOR.

2-51. The data bit generator provides 26 signals (data bits) that are used for loading
the output registers. The data bits come from the PTC accumulator when the LVDAME
is operated in the ADAPT, ASTEC or SELF TEST modes, or from the OUTPUT
REGISTERS-COMD switches when the LVDAME is operated in the manual test mode.

2-52. Figure 2-5 is the circuit for the portion of the data bit generator that generates
-Y DATA BIT S. The other data bits (-Y DATA BIT 01 through 25) are generated in a
similar manner.

2-53. When the LVDAME is in the manual test mode, +Y MAN SW is a "0" and the out-
put of the DT is a "1". When OUTPUT REGISTERS-COMD switch S is pressed, -Y
MAN BIT S SW becomes a "1". Five usec after the OUTPUT REGISTERS-INSERT
switch is pressed, -Y MANUAL LOAD GATE also becomes a "1" and -Y DATA BIT S
is generated for a period of five USEC.

2-54. When the LVDAME is in a mode other than manual test, +Y MAN SW is a "1",
and the PTC accumulator sign bit (-C ACC S) appears on the -Y DATA BIT S line.

2-55. CONTROL BIT GENERATOR.

2-56. The control bit generator provides 26 signals (control bits) that are used through-
out the LVDAME for control purposes. The control bits come from the PTC accumu-
lator when the LVDAME is operated in the ADAPT, ASTEC or SELF TEST modes, or
from the OUTPUT REGISTERS-COMD switches when the LVDAME is operated in the
manual test mode.
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+Y OUTPUT
INSERT SW NO

5 USEC 5 USEC

+ Y OUTPUT
INSERT SW NC

SS

-Y MANUAL
LOAD GATE

+YMAN
BIT S SW

-CACC S

+Y MAN SW

-Y DATA BIT S

Figure 2-5. Sign Data Bit Generator

2-57. Figure 2-6 is the circuit for the portion of the control bit generator that gener-
ates -Y CONTROL BIT S. The other control bits (-Y CONTROL BIT 1 through 25) are
generated in a similar manner.

2-58. When the LVDAME is in the manual test mode, +Y MAN SW is a "0", and the out-
put of the DT is a "1". Every bit gate 2 during phase A time, if a CIO cycle is initiated,
the content of the DIN register sign position will appear at -Y CONTROL BIT S.

2-59. When the LVDAME is in a mode other than manual test, +Y MAN SW is a "1",
and the PTC accumulator sign bit (-C ACC S) appears on the -Y CONTROL BIT S line.

2-60. DISAGREEMENT DETECTORS.

2-61. Each data adapter signal that appears at the LVDAME in TMR form is applied to
a disagreement detector. The disagreement detector monitors the three signals in the
TMR trio, and lights an error lamp whenever a disagreement occurs among the three
signals. The lighted lamp indicates which type of data and which channel is at fault.

2-62. Figure 2-7 shows a typical disagreement detector in which TMR signals A1X,
A2X and A3X are compared. The disagreement detector works on the principle that if
one signal in a TMR trio disagrees with the other two, it must match the inverses of
the other two.

IV-2-11



-Y AD PABG2 —

-Y MAN CIO CYCLE L —

-Y DIN S —

-C ACC S —

+Y MAN SW —
DT

PD Y CONTROL BIT S

Figure 2-6. Sign Control Bit Generator

2-63. If A1X does not match A2X and A3X, AO-1 or AO-2 will have two "1" inputs, and
L-l will set. Since A2X matches A3X, AO-3 and AO-4 will each have at least one "0"
input, L-2 will not set. IO-1 and IO-2 will each have a "0" input, and their "1" output
will light the X channel-1 indicator.

2-64. If A2X does not match A1X and A3X, one AO for each latch will have two "1"
inputs, and both latches will set. IO-3 and IO-4 will each have "0" inputs, and their
"1" output will light the X channel 2 indicator. IO-2 and IO-5 will each have a "1"
input, and the "0" at the output of these inverters keep the X channel-1 and X channel-3
indicators from lighting.

2-65. If A3X does not match AIX and A2X, AO-3 and AO-4 will both have two "1"
inputs, and L-2 will set. Since A1X matches A2X, AO-1 and AO-2 will each have at
least one "0" input, L-l will not set. IO-5 and IO-6 will each have a "0" input, and
their "1" output will light the X channel-3 indicator.

2-66. Disagreement detectors are provided for the following types of LVDA signals:

DATAV INFOV

LDATAV

AI3V

TRSV

HALTV

ADV

PCINFV

INTCV

LDSfTCV

PBAVN

G5DVN

PIODV A1V through A9V

2-67. INTERFACE VOTERS.

2-68. All data adapter signals that appear at the LVDAME in TMR form are processed
to form simplex signals for use within the LVDAME. Processing is performed by the
interface voters which provide simplex signals that correspond to the majority of the
signals in the TMR trio.
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2-69. Figure 2-8 shows a typical interface voter which produces -Y X from TMR
signals A1X, A2X and A3X. If two (or more) inputs to the voter are "1's", each AND-
inverter will have at least one "0" input. The voter output (-Y X) will therefore be a
"1". If two (or more) inputs to the voter are "O's", at least one AND-inyerter will have
two "1" inputs, and the voter output will be a "0".

2-70. Interface voters are provided for the following types of data adapter signals:

DATAV PIODV

LDATAV

AI3V

TRSV

HALTV

INTCV

LINTCV

PBAVN

G5DVN

ADV A1V through A9V

2-71. TRIPLICATORS AND I/O CHANNEL CONTROL.

2-72. All simulated TMR computer signals are provided to the data adapter by the
LVDAME. These signals, which originate in simplex form within the LVDAME, must
be changed to TMR form before being applied to the data adapter. This function is per-
formed by triplicators. Figure 2-9 shows a typical triplicator in which simplex signal
XX is changed into TMR signal A1XX-A2XX-A3XX. If CSAO NOT, CSBO NOT or CSCO
NOT is a "0" the corresponding output signal will be held to a "0"; if CSA1 NOT, CSB1
NOT or CSC1 NOT is a "0" the corresponding output signal will be held to a "1".

2-73. The I/O channel control circuit simultaneously disables one channel of all simu-
lated computer TMR signals by controlling the six channel control signals. These sig-
nals are generated manually by the COMPUTER CHANNEL switches or automatically
by CIO 603 and certain control bits as shown in figure 2-10.

A1X —

A2X —

A3X —

-YX

Figure 2-8. Typical Voter
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CSAO

XX — 1

CSBO

CSCO —
A

CSA1

-

C5B1

^f. y.
CSC1

TCI T

xc 1 T1 jLI

TQi Tloul

AT XX

-A2XX

-A3XX

Figure 2-9. Typical Triplicator

2-74. Referring to figures 2-9 and 2-10, if ACTIVE-123 were pressed andINACTIVE-0
were pressed, CSBO NOT and CSCO NOT would be "1's" and CSAO NOT would be a "0".
The simplex signal XX would therefore appear at A2XX and A3XX, and A1XX would be
a "0". Similarly it can be seen that whenever an ACTIVE pushbutton is pressed, one
channel will be disabled. The disabled channel will be set to "1" or "0" depending on
which INACTIVE pushbutton is pressed.

2-75. Triplicators and associated channel control are provided for the following
LVDAME signals:

1. Clocks from the master clock generator.

2. BON from the master clock generator.

3. G5DVN from the master bit gate generator.

4. PBAVN from the master phase generator.

5. PIOV from PIO manual controls.

6. Address bits from PIO simulation.

7. AI3V from input multiplexer serializer.

8. TRSV from input multiplexer serializer.

2-76. DATA ADAPTER CHANNEL SWITCHING.

2-77. The LVDAME controls LVDA channel selection with channel switching pulses
GCOE, GCOF, GCOG and GCOR. The circuits that produce these pulses are shown on
figure 10-50, sheets 15 and 16. Channel switching may be controlled manually by the
CHANNEL SELECT pushbuttons or automatically under CIO and control bit control.
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CIO 603
and

Control Bits

Computer Channel

Active Inactive

Channel Control Signals
Forced to "1"

22, 24, 21

22, 24, 20

22, 25, 21

22, 25, 20

23, 24, 21

23, 24, 20

123

123

123

123

123

123

0

1

0

1

0

1

CSBO and CSCO

CSA1, CSBO and CSCO

CSAO and CSCO

CSB1, CSAO and CSCO

CSAO and CSCO

CSC1, CSAO and CSBO

Figure 2-10. Channel Control Signals

2-78. The channel switching circuit is comprised mainly of four latches and a pulse
generator. The four latches are interconnected so that only one may be set at a time.
The pulse generator produces pulses GCOR and -Y TEST SET whenever a CHANNEL
SELECT pushbutton is pressed or a channel switching CIO is issued. Output -Y TEST
SET from the pulse generator, gated by the output from one of the channel select
latches, appears at the interface as GCOE, GCOF or GCOG. Output GCOR (which
occurs 10 MS before -Y TEST SET) resets LVDA channel operation to TMR before a
new channel is selected. The pulses that are generated whenever channel switching is
commanded by the LVDAME are as follows:

Channel

1

2

3

TMR

Pulses Generated

GCOR, GCOE and GCOF

GCOR, GCOE and GCOG

GCOR, GCOF and GCOG

GCOR

2-79. Two lamps are provided to indicate each of the channel switching conditions ex-
cept TMR A single lamp is provided for TMR. The CHANNEL SELECT-COMD lamps
indicate that the corresponding channel latch is set. The TMR lamp indicates that the
TMR latch is set. The channel switching pulse lines are fed back from the interface and
applied to a circuit that decodes the pulses as follows:

GCOE and GCOF - Channel 1

GCOE and GCOG - Channel 2

GCOF and GCOG - Channel 3
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The outputs from the decoding circuit are applied to latches which light one CHANNEL
of the CHANNEL SELECT-CTRL lamps.

2-80. Channels may be selected by pressing CHANNEL SELECT-COMD switches or
using CIO 613 and control bits as follows:

Channel Channel Select Switch Control Bit

1 COMD 1 17

2 COMD 2 16

3 COMD 3 15

TMR TMR 14

2-81. POWER TESTS.

2-82. The LVDAME controls data adapter power tests with power test levels GCOA,
GCOB, GCOC, GCOD and GCOR. The circuits that produce these levels are shown on
figure 10-50, sheets 15 and 16. Power tests may be accomplished manually with the
POWER SUPPLY AND DISCRETE OUTPUT pushbuttons or automatically under CIO and
control-bit control. Power tests may be selected by pressing POWER SUPPLY AND
DISCRETE OUTPUT pushbuttons or by using CIO 613 and control-bits as follows:

Power Test POWER SUPPLY AND CIO 613 and
DISCRETE OUTPUT Switch Control Bit

1 COMD 1 21

2 COMD 2 20

3 COMD 3 19

4 COMD 4 18

2-83. The power test circuit is comprised mainly of eight latches and a pulse gener-
ator. Latches PT1 through PT4 are interconnected so that only one may be set at a
time. The latches store the commanded power test. The pulse generator generates
GCOR and -Y TEST SET whenever a POWER SUPPLY AND DISCRETE OUTPUT push-
button is pressed or a power tests CIO is issued. The -Y TEST SET output from the
pulse generator (gated by the output of PT1, PT2, PT3 or PT4) sets two of the following
latches: GCOA, GCOB, GCOC and GCOD. The latches that set as a result of setting
the PT latches are as follows:

PT Latch GC Latch Set

PT1 GCOA and GCOB

PT2 GCOA and GCOC

PT3 GCOB and GCOD

PT4 GCOC and GCOD
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2-84. Two lamps are provided for each power test condition. The POWER SUPPLY
AND DISCRETE OUTPUT-COMD lamps are connected to the corresponding PT latch
and indicate (when lit) that the corresponding PT latch is set. The POWER SUPPLY
AND DISCRETE OUTPUT-CTRL lamps are connected to a circuit that decodes power
test conditions from the interface power test levels as follows:

GCOA and GCOB — PT1

GCOA and BCOC — PT2

GCOB and GCOD — PT3

GCOC and GCOD — PT4

2-85. SIMPLEX OUTPUT REGISTERS.

2-86. The LVDAME contains 10 simplex output registers that provide digital data to
the data adapter. Each register consists of latches that set when the correct CIO code
and data bit is present. The CIO codes that control the output registers are simulated
in the manual mode by the OUTPUT REGISTERS selector switch; in other modes the
CIO codes originate in the PTC. Figure 2-11 lists the simplex output registers and the
CIO codes that control their loading.

2-87. One set of outputs from the output register are applied to a display multiplexer
which selects one of the output registers for display in the OUTPUT REGISTERS-REG
lamps. The output register to be displayed in selected by the OUTPUT REGISTERS
selector switch. The outputs from the output registers are also applied (as possible
inputs) to the input multiplexer.

2-88. Pertinent data concerning each of the output registers is listed in figure 2-11.
Additional data concerning the CR/GC, optisyn, EM and COD registers is given in
subsequent paragraphs.

2-89. CR/GC REGISTER. The CR/GC register is a dual register that simulates CR1
through CR14 from the Command Receiver or GC1 through GC14 from the RCA 110.
The CR and GC data is taken from opposite sides of the latches and therefore are always
complements of each other.

2-90. OPTISYN REGISTER. The optisyn register may also be loaded with data from
the accelerometer simulator. The outputs from the optisyn register simulate the
accelerometer outputs from the platform.

2-91. EM REGISTER. The EM register may also be loaded with serial data from the
LDATAV interface voter. (See figure 2-12.) LDTAV is first delayed 1/2 bit time and
the delayed serial data (LDATAVD) is inserted into bit positions 5 through 16 of the EM
register. Timing gates sequentially load successive EM register latches with the data
on the LDATAVD line.

2-92. The outputs from the EM register are not applied directly to the data adapter,
but are used to generate simulated error pulses that are sent to the data adapter.
Error pulse simulation is described in paragraph 2-107.
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2-93. GOD REGISTER AND COD SERIALIZER. The COD register outputs are not ap-
plied directly to the data adapter. As shown on figure 10-50, sheet 54, zones A4, A5,
B1-B5, C1-C5, these outputs are first passed through the COD serializer where they
are serialized as follows:

COD Bit Bit Gate COD Bit Bit Gate

01 2 07 8
02 3 08 9
03 4 09 10
04 5 10 11
05 6 11 12
06 7

The COD serializer outputs (TE3A and TE3B) are then applied to the data adapter.

2-94. INPUT MULTIPLEXER.

2-95. The input multiplexer is a 26-bit latch register that is loaded by data from an
output register or any one of several other sources. The source of data for insertion
into the input multiplexer is selected either by the INPUT MULTIPLEXER selector
switch or by certain input CIO codes. When a source is selected no other type of data
can be loaded. Figure 2-13 lists the various sources of inputs to the input multiplexer
and the bit positions that the data from these sources occupy in the multiplexer.

2-96. MODE REGISTER AND DISCRETE OUTPUT REGISTER DISPLAYS.

2-97. Five of the six outputs from the data adapter mode register (MODI and MOD3
through MOD6) are applied to circuits that light corresponding D A MODE REGISTER
lamps on the LVDAME. The 13 outputs from the data adapter discrete output register
are applied to circuits that light corresponding DISCRETE OUTPUT REGISTER lamps.
Both lamp registers continuously display the contents of the respective data adapter
registers.

2-98. ADDRESS REGISTER AND ADDRESS REGISTER DISPLAYS.

2-99. The address register is a nine-bit latch register that is loaded manually by the
ADDRESS REGISTER-COMMAND switches or automatically by PIO address bits (A1V
through A9V) from the interface voters. The PIO address bits are gated into the address
register by -Y ADAPT PIODV NOT which is the output of the PIODV interface voter. The
loading of PIO address bits is inhibited whenever an interrupt 9 or interrupt 10 is
generated.

2-100. Address register outputs -Y SIM Al through -Y SIM A9 are applied to the PIO
simulator (paragraph 2-108.) Address register outputs -Y SIM Al MULT through -Y
SIM A9 MULT are applied to the input multiplexer. Address register bits are read into
the input multiplexer as a result of -Y CIO (CIO 125).

2-101. The ADDRESS REGISTER-COMMAND lamp register displays the contents of the
address register. The ADDRESS REGISTER-FEEDBACK lamp register displays the
configuration of the address register bits from the interface voters.
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2-102. INTERFACE SIMULATION.

2-103. The LVDAME simulates each of the interfaces shown on figure 2-14. Only the
inputs to the data adapter are described in this portion of Section n; the monitoring of
data adapter outputs are described later under Interface Monitoring.

2-104. COMPUTER INTERFACE SIMULATION.

2-105. The following types of computer signals are simulated by the LVDAME:

1. Timing gates

2. Error pulses

3. Address bits

4. PIOV

2-106. TIMING SIMULATION. Computer timing gates are simulated by the master
timing generator. (Refer to paragraphs 2-28 through 2-40.)

2-107. ERROR PULSE SIMULATION. Computer error pulses EPO1 through EP13,
EAMV, EBMV and TLC are simulated by the circuit shown on figure 10-50 sheet 74.
Data from the EM register is gated to the data adapter interface at B-7-X time. Error
pulses EP01 through EP13, EAMV and EBMV are supplied to the interface in simplex
form; TLC is applied to a triplicator whose TMR output is applied to the interface.

2-108. ADDRESS BIT SIMULATION. Simulated computer address bits are produced
by the PIO simulator. The PIO simulator is controlled manually from the LVDAME MT
panel or automatically by the PTC address bits.

2-109. When the LVDAME is operated in the MAN TEST mode, the PIO simulator
(figure 2-15) includes the PIO and REPEAT switches, the PIO cycle generator and the
LVDAME address register. If the PIO switch is pressed when the REPEAT switch is
off (REPEAT lamp is not lit), a single MAN PIO CYCLE pulse is generated that lasts
from A-12-Y time till A-6-Y time. If the PIO switch is pressed when the REPEAT
switch is on, MAN PIO CYCLE pulses are continuously produced. The MAN PIO CYCLE
pulse(s) gate address bits from the LVDAME address register to triplicators whose
outputs are applied to the data adapter interface.

2-110. When the LVDAME is operated in a mode other than MAN TEST, the PIO
simulator (figure 2-16) triplicates PTC address bits and applies the TMR outputs to the
data adapter interface. Note that in modes other than MAN TEST, the +Y MAN SW sig-
nat is always a "1".

2-111. POWER DISTRIBUTOR INTERFACE SIMULATOR.

2-112. The power distributor interface is simulated by the three +28 VDC power sup-
plies located in the ETS. Power is applied to the data adapter on 12 lines as shown on
figure 2-17.

2-113. Power distributor failures are simulated by the D A POWER SUPPLY switch.
Failures are simulated by either opening or shorting to ground one of the three groups
of data adapter voltage lines. When the D A POWER SUPPLY switch is in position 1,
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Figure 2-14. Interface Block Diagram
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+28 VDC LINES
TO DATA ADAPTER

Figure 2-17. +28 VDC Power Distribution

voltages are normally applied to the data adapter; when D A POWER SUPPLY switch
is in positions 2, 3, 4, 5, 6 or 7, a power distributor failure is being simulated. The
data adapter should continue to operate properly under simulated power distributor
failure.

2-114. PLATFORM ELECTRONICS INTERFACE SIMULATION.

2-115. The entire platform electronics interface is simulated by the three accelerom-
eter (optisyn) simulators. Each accelerometer simulator consists of an input register
a subtractive counter, a gray code generator and a two bit output register. The speed'
at which the gray code generator (and hence the output register bits) is stepped is con-
trolled by the contents of the input register. The output register bits simulate the Q
and R outputs from a platform optisyn.

2-116. A single time-shared delay line serves as the three input registers and a por-
tion of the three subtractive counters. Since each type of data (register and counter)
is inserted into the delay line at different clock times, the delay line may be considered
to be six separate delay lines.

2-117. INPUT REGISTERS. The three input registers (figure 2-18) receive serial
data (-Y REG INFO) from the multiplexer serializer when the LVDAME is operated in
the MAN TEST mode or from the PTC accumulator when the LVDAME is operated in
other modes. REG INFO is inserted into a delay line only if the corresponding delay
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line load CIO is issued. The following paragraph describes the loading of delay line 1
(input register 1). Delay lines 2 and 3 are loaded in a similar manner.

2-118. If a load accelerometer DL1 CIO is issued, -Y DL1 CIO is a "1". The follow-
ing Z clock during gate 4, -Y REG INFO begins to load delay line 1. After 80. 5 USEC
(three phase times minus three clock times) serial data appears at the output of delay
line 1 each W time. After a three-clock delay, serial data (REG D) is reinserted into
delay line 1 and -Y REG INFO is effectively stored in the input register.

2-119. SUBTRACTIVE COUNTERS. The three subtractive counters are each initially
loaded with the same data that is in the corresponding input registers. Every program
cycle (three phases) a binary "1" is subtracted from the contents of the counters* The
subtraction is accomplished by complementing each bit that appears at the delay line
output until the first "1" appears. After a "1" appears, the remaining bits are not com-
plemented. For instance, if 0101000 is applied to the counter, 0100111 will result. The
result of the subtraction is inserted into the delay line in place of the original number.
As soon as the contents of the subtractive counter reach zero, a pulse (-Y URCTR 1,
-Y URCTR 2 or -Y URCTR 3) is sent to the gray code generator.

2-120. Subtraction in the subtractive counters is inhibited whenever an INK ACC SUB
CIO is issued and the following control bits are "1's":

Control Bit Subtractive Counter Inhibited

23 Counter 1

24 Counter 2

25 Counter 3

2-121. If the associated load accelerometer CIO is not present, the contents of the
subtractive counter is discarded. The next time the associated input register is loaded,
the contents of the input register are loaded into the subtractive counter.

2-122. GRAY CODE GENERATORS AND OUTPUT REGISTERS. The gray code genera-
tor consists of three sign-control circuits and 12 latches. The sign-control circuits
determine the direction of simulated acceleration for the X, Y and Z accelerometer
simulators. The 12 latches provide storage for the Q and R bits of the X, Y and Z ac-
celerometer simulators. The following paragraphs describe the operation of the X gray
code generator. The operation of the Y and Z gray code generators is similar.

2-123. If an ACCEL P OR M CIO is issued and control bit 23 is a "1", each time a -Y
URCTR 1 pulse is generated by subtractive counter 1, a "1" will appear on the -Y PLUS
1 line. This will cause the four X latches to be effectively connected as shown on figure
2-19. Successive -Y URCTR 1 pulses will cause the latches to set and reset as shown
on figure 2-19. The outputs of the X1Q and X1R latches represent an increasing gray
code count.

2-124. If an ACCEL P OR M CIO is issued and control bit 23 is a "0", each time a -Y
URCTR 1 pulse is generated, a "1" will appear on the -Y MENUS 1 line. This will cause
the four X latches to be effectively connected as shown on figure 2-20. Successive -Y
URCTR 1 pulses will cause the latches to set and reset as shown on figure 2-20. The
outputs of the X1Q and X1R latches represent a decreasing gray code count.
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2-125. The X1Q and X1R latches form the output register for the XI accelerometer
simulator. The X2Q and X2R latches, which contain the same information as the X1Q
and X1R latches respectively, form the output register for the X2 accelerometer simu-
lator. The output registers provide signals to the data adapter interface as follows :

Latch Interface Signal Latch Interface Signal

X1Q QBA Y2Q QCA

X1R RBA Y2R RCA

Y1Q QBE Z2Q QCB

Y1R RBB Z2R RGB

Z1Q QBC X2Q QCC

Z1R RBC X2R RCC

2-126. PLATFORM INTERFACE SIMULATION.

2-127. The platform resolver signals are simulated by the resolver simulator, which
provides 18 sets of simulated resolver outputs to the data adapter COD's. Each set of
outputs consists of a sine, a cosine and a reference signal. Simulated resolver outputs
are generated under CIO control, or (in the absence of CIO control) are derived from a
fixed source. In the latter case, each of the 18 sets of simulated resolver outputs
represents a fixed resolver angle.

2-128. The resolver simulator (figure 2-21) consists basically of a supply select cir-
cuit, a tapped transformer, two sine simulators, two cosine simulators and a relay
matrix. The tapped transformer provides the fixed resolver outputs and the sine and
cosine simulators provide the ClO-controlled resolver outputs.

2-129. SUPPLY SELECT CIRCUIT. Excitation for the resolver simulator is provided
by one of two data adapter 26-volt 1016 cycle power supplies. The supply select circuit
(figure 2-22) selects one of these two power supplies and connects the power supply to
the remainder of the resolver simulator. The supply select circuit consists of a CIO
decoding circuit and two relays. Whenever CIO 007 is issued and control bit 07 is a "1",
both relays pick and power supply number 2 is selected. Whenever CIO 007 is issued
and control bit 07 is a "0", both relays drop and supply number 1 is selected.

2-130. TAPPED TRANSFORMER. The tapped transformer is a step-down transformer
with 18 pairs of taps. The 18 pairs of outputs represent specific resolvers set at speci-
fic angles Each pair of taps is selected so that the voltages that appear at these taps
bear the following relation:

NOTE

With 26 VAC applied to the primary of
the tapped transformer, K = 5.

IV-2-32



DATA ADAPTER

SOURCE NO. 1
(26 VAC ("
1016 CPS) l"

SOURCE NO. 2 f

(26 VAC \ ~
1016 CPS)

SUPPLY

SELECT

18 LINES

36 LINES

LVDAME

5 VAC
SINE

SIMULATOR

—I

5 VAC
COSINE

SIMULATOR

J
SIN A

COS A

TAPPED
TRANS-
FORMER

36 LINES

RELAY
MATRIX
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This is the same relationship that exists between the sine and cosine outputs of a
platform resolver.

2-131. SINE AND COSINE SIMULATORS. The sine and cosine simulators provide
a means of setting any simulated sine or cosine output to a value other than that pro-
vided by the tapped transformer. The sine and cosine simulators each consist of a
phase select circuit, a ratio transformer and a transient suppression circuit.

2-132. Phase Select Circuits. Each phase select circuit consists of a relay which
(when picked) reverses the polarity of the 5 VAC signal applied to its associated ratio
transformer. The phase select relays are controlled by control bits S and 01 and a
CIO decoding circuit that produces signals PHSA, PHSB and PHSC for specific CIO
codes. CIO codes produce these signals as follows:

CIO Code

037
057
077
137
157

PHSA

1
0
1
1
0

PHSB

0
1
1
0
1

PHSC

0
0
0
1
1

2-133. PHSA, PHSB and PHSC and control bits S and 01 set latches that pick combina-
tions of the four phase selection relays as follows:

Signal

PHSA
PHSA
PHSB
PHSB
PHSC
PHSC

Control Bit

S
01
S
01
S
01

Phase Relay(s) Picked

COS A
SIN A
COSB
SINE
SIN A and SIN B
COS A and COS B

2-134. By combining the data in paragraphs 2-132 and 2-133, it can be seen that CIO-
control bit combinations will pick phase select relays as follows:

CIO

037

057

077

137

157

Control Bit
S 01

0
1
1
0
1
1
0
1
1
0
1
1
0
1
1

1
0
1
1
0
1
1
0
1
1
0
1
1
0
1

Phase Relays Picked

SIN A
COS A
SIN A and COS A
SINE
COSB
SIN B and COS B
SIN A and SIN B
COS A and COS B
SIN A, COS A, SIN B and COS B
SIN A, COS A and COS B
SIN A, COS A and SIN B
SIN A, COS A, SIN B and COS B
COS A, SIN B and COS B
SIN A, SIN B and COS B
SIN A, COS A, SIN B and COS B
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2-135. When a phase select relay picks, the phase of the excitation voltage for the
subsequent stages of the simulator is reversed, and considered negative. The phase
of each simulator is therefore positive or negative, depending on the state of the cor-
responding phase select relay. Once a phase select relay has been picked, it remains
picked until a CIO 007 is issued or a CIO 623 and one of the following control bits is
issued:

Control Bit

20
21
22
23

Relay Dropped

COSB
COS A
SINE
SIN A

A CIO 007 sets the outputs of each similator (SIN A, COS A, SIN B and COS B) to the
positive state. A CIO 623 and control bit 20, 21, 22 or 23 set the output of the as-
sociated simulator to the positive state.

2-136. Ratio Transformer. Figure 2-23 shows the SIN A ratio transformer. The SIN
B, COS A and COS B ratio transformers are identical. Each ratio transformer consists
of four tapped autotransformers and a 12 bit relay register. The taps on each auto-
transformer are set at 12. 5, 25, 37. 5, 50, 75, 87. 5 and 100 percent of the total wind-
ing. The seven taps from each autotransformer are connected to a matrix comprised
of the contacts of three relays. The relay contacts are arranged so that in the first
group of three relays, the following voltages are selected as the relays are picked:

Relay(s) Picked

1, 2 and 3

1 and 2

1 and 3

1

2 and 3

2

3

none

Tap Used

100%

87. 5%

75%

62. 5%

50%

37. 5%

25%

' 12.'5%

Voltage Selected

5.000 V

4.375 V

3.750 V

3.125 V

2.500 V

1.875 V

1.250 V

0.625 V

2-137. The voltage from the first set'of relay contacts is applied to the next auto-
transformer where the next group of relays select a percentage of the input voltage.
The third and fourth stages operate in the same way, and the output voltage from the
ratio transformer may be expressed as follows:

Eout = Eex ( R4 + 1/8) (R3 + W <R2 + 1/8) (R1 + 1/8)

where Eex is the excitation voltage (5 VAC) and R., R.,, R~ and R.. are the octal con-
tents of relay groups 4, 3, 2, and 1, respectively.
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2-138., There are 4096 different relay configurations for the 12 relays, and therefore
4096 different voltages that may appear on each ratiotransformer output line.

2-139. Each 12-bit relay register is controlled by a 12-bit latch register. The latch
registers are loaded by CIO 037, 057, 077, 137 or 157. When one of these CIO's is
issued, one sine latch register (SIN A or SIN B) and one cosine latch register is loaded
with control bit data. Control bits 2 through 13 control latches in the cosine register,
and control bits 14 through 25 control latches in the sine register.

2-140. Each successive CIO 037, 057, 177, 13?,or 157, causes the alternate sine and
cosine registers to be loaded. For instance if SIN A and COS A were loaded as a result
of one of the above CIO's, the next CIO in this group that is issued would cause SIN B
and COS B to be loaded.

2-141. The outputs from the sine simulator (SIN A and SIN B) are applied to the sine
transient suppression circuit; the output from the cosine simulator (COS A and COS B)
are applied to the cosine transient suppression circuit.

2-142. Transient Suppression Circuits (see figure 2-24.) The transient suppression
circuits (both identical) are relay sequencing circuits that selects one of the two ratio-
transformer outputs for application to the relay matrix. The four relays that comprise
the sequencing circuit pick in such an order that the single output never is less than the
smallest ratiotransformer output nor greater than the largest.

2-143. If the SIN B ratiotransformer were originally selected, the transient suppres-
sion circuit would select SIN A as follows:

1. Kl picks connecting SEN A to output through Rl.

2. K4 picks connecting SIN B to output through R2.

3. K2 picks connecting SIN A directly to output.

4. K3 picks disconnecting SIN B from output.

SIN A—O-
Kl

K2

-vw-

K4
K3

SIN &•-

-VW-

SIN

Figure 2-24. Sine Transient Suppression Circuit
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2-144. If the SIN A ratiotransformer were originally selected, the transient suppres-
sion circuit would select SEN B as follows:

1. K3 drops, connecting SIN B to output through R2.

2. K2 drops, connecting SIN A to output through Rl.

3. K4 drops, connecting SIN B directly to output.

4. Kl drops, disconnecting SIN A from output.

2-145. RELAY MATRIX. The 36 outputs of the tapped transformer and the two out-
puts from the transient suppression circuits are applied to the relay matrix. The relay
matrix either allows the tapped transformer outputs to go to the data adapter interface,
or connects selected simulated resolver lines to the outputs of the transient suppression
circuit. When one relay picks, sine, cosine and reference for the associated simulated
resolver line is connected to the output of the transient suppression circuit. This per-
mits that particular simulated resolver to be controlled by the phase select and ratio-
transformer circuits. When a relay is not picked, the fixed tapped transformer output
is applied to the simulated output lines.

2-146. The relays in the relay matrix are controlled by CIO 007 and the following con-
trol bits:

* Control Bit Relay * Control Bit Relay

25 1 16 10

24 2 15 11

23 3 14 12

22 4 13 13

21 5 12 14

20 '6 11 15

19 7 10 16

18 8 09 17

17 9 08 18

*When the control bit is a "1" and CIO 007 is issued, the relay picks.

2-147. COMMAND RECEIVER INTERFACE SIMULATION.

2-148. The command receiver interface is simulated by translated outputs from the
CR and DIN registers.
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2-149. CONTROL DISTRIBUTOR INTERFACE SIMULATION.

2-150. The control distributor interface is simulated by translated outputs from the
DIS, DIN and SSFB output registers.

2-151. COMPUTER INTERFACE UNIT SIMULATION.

2-152. The computer interface unit is simulated by translated outputs from the INT
and DDAS output registers. OCINT is the translated bit 10 from the INT register; the
10 TS pulses are translated bits from the 10-bit DDAS register.

2-153. DIGITAL TELEMETRY INTERFACE SIMULATION.

2-154. The TSYNC signal from digital telemetry is simulated by the TSYNC generator
shown on figure 10-50, sheet 62.

2-155. RCA 110 INTERFACE SIMULATION.

2-156. The generation of channel switching and power test pulses (GCOA through
GCOG and GCOR) is described in paragraphs 2-76 through 2-84. The DIN, INTR and
GC bits are simulated by translated outputs from the DIN, INT and CR/GC output
registers respectively. The GCSYNCX and ICSN signals are simulated by the circuits
on figure 10-50, sheet 62.

2-157. INTERFACE MONITORING.

2-1580 All the signals leaving the data adapter that are shown on figure 2-14 are
monitored or tested by LVDAME circuits. The following paragraphs describe the
monitoring of some of these signals.

2-159. Channel switching logic levels to the computer interface are monitored by the
circuit shown on figure 10-50, sheets 63 and 64. These logic levels are provided on
42 lines that select the two channel switching voltages used in the three TMR channels
of the seven computer modules. If the wrong level appears on any one of the 42 lines
for a particular commanded channel, one ERROR, one CHANNEL and one MODULE
lamp on the POWER CONTROL panel will light indicating a data adapter channel switch-
ing failure.

2-160. All TMR signals to the computer interface are monitored by disagreement
detectors. Disagreement detectors are described in detail in paragraphs 2-60 through
2-66.

2-261. The ladder signals to the control distributor interface are monitored by the A/D
converter. The digital representation of the ladder voltage is displayed in the A/D con-
verter display register.

2-162. The remaining data adapter digital outputs are monitored by loading them into
the input multiplexer and observing the INPUT MULTIPLEXER display register. Figure
2-13 lists the bit locations in the input multiplexer for the various types of inputs.
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SECTION HI

INTERFACE AND CONTROLS

3-1. SCOPE.

3-2. This section describes the locations of the LVDAME interface connectors and
references the drawings on which the interface signals are shown. This section also
contains drawings of the LVDAME control panels and a description of each control or
indicator on these panels.

3-3. INTERFACE

3-4. All of the LVDAME interface signals appear at pins of connectors located on the
9420 areas of the Data Adapter Interface Panel (01A3, figure 3-1), the Self Test Panel
(01A4, figure 3-2), the right side and rear feature strips (figure 3-3). The interface
signals and connectors are shown on the Cable Interface Electrical Schematic Diagrams
in Section X (figures 10-12 through 10-39).

3-5. CONTROLS AND INDICATORS.

3-6. The LVDAME control panels are shown on figures 3-1, 3-2, 3-4, 3-5, and 3-6;
the controls, indicators, test points, and connectors on these panels are described
in figure 3-7. The location of each control panel on the LVDAME is shown on figure 1-2.

NOTE

The controls and indicators on the multi-
plexer and A/D converter are described
in the commercial manual for these items.
Refer to the list of related manuals in the
front of this volume.

3-7. In addition to the controls and indicators described in figure 3-7, the AC Power
Box (02B8) at the rear of the LVDAME contains an elapsed time meter (9999. 9 hour)
and the circuit breakers for the LVDAME AC input power.

3-8. Many of the LVDAME controls and indicators are pushbutton switches housed with
four lamp bulbs that light under certain conditions. The four bulbs (1, 2, 3 and 4) are
arranged as shown here:
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Figure 3-1. Data Adapter Interface Panel (01A3)
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Figure 3-3. 9420 Connectors on Feature Strips
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3-9. These bulbs can be wired in many configurations; the following five configurations
are used on the LVDAME:

1. Bulbs 1 and 3 or bulbs 1 and 4 constitute one indication.

2. Bulb 1 or bulb 2 constitutes one indication; bulb 3 or bulb 4 constitutes a second
indication.

3. Bulb 1 or bulb 4 constitutes one indication; bulb 2 or bulb 3 constitutes a second
indication.

4. Bulb 1 or bulb 2 constitutes one indication; bulb 3 constitutes a second indication;
and bulb 4 constitutes a third indication.

5. Each lamp constitutes a different indication.

3-10. The wiring configurations listed in paragraph 3-7 correspond to the following
patterns on the switch faces:

2

NOTE

Some indicators are housed with switches
to which they are not electrically con-
nected. These indicators are explained in
figure 3-7.

3-11. PUSHBUTTON SWITCH NOMENCLATURE. The nomenclature discussed in the
following paragraphs is used on figure 3-7.

3-12. Momentary Action Pushbutton. A momentary action pushbutton is a momentary
action pushbutton switch. The function controlled by the switch is a "1" only while the
switch face (button) is being pressed.

3-13. Momentary Action Pushbutton/lamp. A momentary action pushbutton/lamp is a
momentary action pushbutton switch housed with lamp bulbs. The function controlled by
the switch is in the " 1" state only while the bulbs within the switch assembly are lit.
Normally the bulbs become lit when the switch face (button) is pressed arid remain lit
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until another switch is pressed, forcing the bulbs of the first switch to be extinguished.
For example, the POWER ON and POWER OFF switches shown here operate in this
manner :

When LVDAME power is off, POWER OFF is lit, and POWER ON is not lit. When
POWER ON is pressed, POWER OFF becomes not lit and POWER ON becomes lit.
When POWER OFF is again pressed, POWER ON becomes not lit and POWER OFF
becomes lit.

NOTE

More than two switches may be connected
in this manner, so that only one can be lit
at any time.

3-14. As noted in paragraph 3-8, some of the bulbs housed in certain switch as-
semblies are not electrically connected to the switches in these assemblies. In some
cases certain bulbs are independent of the state of the switch with which they are
housed while the others in that housing are directly controlled by the switch. In other
cases the bulbs become lit when errors occur, and the switch in that assembly is used
to reset the error indication circuit that controls the bulbs; a momentary action switch
is normally used for this purpose. These special switch configurations are described
on figure 3-7.

3-15. Alternate Action Pushbutton/lamp. An alternate action pushbutton/lamp is a
DPDT pushbutton switch housed with lamp bulbs; the state of the switch is complemented
by pressing the switch face. The lamp bulbs may be wired in one of the following ways:

1. Bulbs within the switch are lit only when the function it controls is a "1". For
example, the LAMP TEST alternate action pushbutton/lamp shown here is lit only while
a lamp test operation is in progress.

When LAMP TEST is pressed while its bulbs are lit, the lamp test operation ceases
and the bulbs are turned off. When LAMP TEST is pressed again, another lamp test
operation occurs and the bulbs are again lit.

2. The type of indication discussed in item 1 can be restricted to one half of a switch
face. For example, in the A9/A9 switch shown here, the bulbs in the lower (COM-
MAND) portion are lit only when the function controlled by the switch in in the "1" state.

FEEDBACK

COMMAND

The bulbs in the upper portion only indicate the A9 signal fed back from the data
adapter ("1" if lit, "0" if not lit). The bulbs in the upper portion are not electrically
connected to the switch.
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Ô P

\i<

0)

o

d

R
ot

ar
y 

sw
it

ch
 t

ha
t 

se
le

ct
s 

ph
as

e 
po

rt
io

n
of

 t
im

in
g 

m
ar

k
er

; 
sw

it
ch

 p
os

it
io

ns
 4

th
ro

ug
h 

15
 a

re
 n

ot
 u

se
d.

R
ot

ar
y 

sw
it

ch
 t

ha
t 

se
le

ct
s 

bi
t 

ga
te

 p
or

ti
o

of
 t

im
in

g 
m

ar
k

er
; 

sw
it

ch
 p

os
it

io
n 

15
 i

s
no

t 
us

ed
.

R
ot

ar
y 

sw
it

ch
 t

ha
t 

se
le

ct
s 

cl
oc

k 
po

rt
io

n
of

 t
im

in
g 

m
ar

ke
r 

or
 s

im
ul

at
es

 a
ny

 o
ne

of
 e

ig
ht

 c
lo

ck
 e

rr
o

rs
 ; 

sw
it

ch
 p

os
it

io
ns

13
, 

14
, 

an
d 

15
 a

re
 n

ot
 u

se
d.

"3* CO CM
CO CO CO
CO CO CO

w
EH

13 S g
i b- S
ft PQ U

«
K> O

oSog0^
M 5 o §3 M M
§ S o3 W Q EH
EH

of

wg |
ouS

0)

J^
OT

.a
1
1

do

c-i
CO

s,
E

IV-3-13



D
es

cr
ip

ti
on

 a
nd

 F
un

ct
io

n

CO
Q)
Q̂>H

i§^H

£^_o
15o

I

C
on

tr
o]

rt
S
•<

1

M
om

en
ta

ry
 a

ct
io

n 
p

u
sh

b
u

tt
o

n
/l

am
p

s 
th

at
ap

pl
y 

+
28

 V
D

C
, 

+
16

 V
D

C
, 

or
 +

8 
V

D
C

 t
o

th
e 

L
V

D
A

M
E

 t
ra

n
sl

at
io

n
 c

ir
cu

it
s.

in' 59
CO W
• *> ^^

CO O3
CO

P m

tcTP
CO

73d
co rt
CM

1 P
>

- _ HH| ̂ Q

g £ c_T>

P

wô
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Ô•a
|
»-Ho
?H

-Mcd

V

<J

fK^

Vd
£

M
om

en
ta

ry
 a

ct
io

n 
pu

sh
bu

tt
on

/l
am

p.
 

T
he

A
D

SE
 l

am
p 

b
ec

o
m

es
 l

it
 w

he
n 

th
e 

L
V

D
A

ti
m

in
g 

si
g
n
al

 A
D

V
 i

s 
ou

t 
of

 s
yn

ch
ro

ni
-

za
ti

on
 w

it
h 

th
at

 o
f 

th
e 

L
V

D
A

M
E

; t
he

PS
E

2 
la

m
p 

be
co

m
es

 l
it

 w
he

n 
th

e 
L

V
D

A
an

d 
sl

av
e 

ph
as

e 
ge

ne
ra

to
r 

go
 o

ut
 o

f
sy

nc
hr

on
iz

at
io

n;
 t

he
 B

SE
2 

la
m

p 
be

co
m

es
li

t 
w

he
n 

th
e 

L
V

D
A

 a
nd

 s
la

ve
 b

it
 g

en
er

a-
to

rs
 g

o 
ou

t 
of

 s
yn

ch
ro

ni
za

ti
on

. 
T

he
sw

it
ch

 i
s 

us
ed

 t
o 

te
st

 t
he

 A
D

SE
, 

P
S

E
2,

an
d 

B
SE

2 
er

ro
r 

in
di

ca
ti

on
 l

at
ch

es
; 

w
he

n
th

e 
bu

tt
on

 i
s 

p
re

ss
ed

 t
he

 s
w

it
ch

 o
ut

pu
t

se
ts

 t
he

 D
A

 V
S

 S
L

A
V

E
 l

at
ch

es
, 

th
us

fo
rc

in
g 

th
e 

A
D

SE
, 

PS
E

2,
 

an
d 

B
S

E
2

la
m

ps
 t

o 
li

gh
t.

05
tM
CO
Q

oT
<N
CO

(N
W

' ^.> w
< CO
J PL,

W
t> ^

%*

CO
fc
O
H

P30
O g

w ""

M
om

en
ta

ry
 a

ct
io

n 
pu

sh
bu

tt
on

 t
ha

t 
re

se
ts

al
l 

ti
m

in
g 

er
ro

r 
in

di
ca

ti
on

 l
at

ch
es

 t
ha

t
co

nt
ro

l 
la

m
ps

 i
n 

th
is

 r
ow

.

oo
CMra

EH
W
COs

L
am

ps
 t

ha
t 

in
di

ca
te

 d
et

ec
ti

on
 o

f 
tr

an
-

si
en

ts
 o

n 
th

e 
co

rr
es

po
nd

in
g 

vo
lta

ge
 l

in
e.

N
ot

 u
se

d.

JS
bJO

•«-» 00

TJH W
raQ

1 1
* K

H O PH O
"7 5-

r a W > > Q Q Q > c o W ^
C 3 C M O O §

^ H < N > - « « O C 0 0 9 < M ^S^JK Q + + + + I + K Q P Q
H EH

1

o>
O)

CO
f-,

at
u

O
S-,1
O

c-
I

CO

IV-3-24



D
es

cr
ip

ti
on

 a
nd

 F
un

ct
io

n

CQ
0)P
.

3

SH
O

•8o

C
on

tr
ol

/I
nd

i

d
CD

<J

"3

§
ft

M
om

en
ta

ry
 a

ct
io

n 
p

u
sh

b
u

tt
o

n 
th

at
 r

es
et

s
tr

an
si

en
t 

de
te

ct
io

n 
in

di
ca

ti
on

s 
an

d
 d

at
a

ad
ap

te
r 

te
le

m
et

ry
 v

ol
ta

ge
 f

ai
lu

re
 i

n
d

i-
ca

ti
on

s 
gi

ve
n 

by
 l

am
ps

 i
n 

th
is

 r
o

w
.

S

1
fc

H O
% &
S"H
% E %< w w
K P tf

03

0
t^t"J

tfoo g

w ^

j CO

<H 2
III

L
am

ps
 t

ha
t 

in
di

ca
te

 t
ha

t 
th

e 
co

rr
es

p
o

n
d

-
in

g 
te

le
m

et
ry

 v
ol

ta
ge

 
su

pp
li

es
 

ha
ve

fa
il

ed
.

3
O
S-i

5 co
«02

P°

„
W bH
H XjrTj

Si! ° « n n n °<2 ^ Q Q ^ ^ ^ Q
^^ &•? f^ ^ C^ C3 £^ t^-
^3 ^ ^ ^ ^r . fT-j ^^ ^J (^

P H + + + +

h

L
am

ps
 t

ha
t 

in
di

ca
te

 w
h

et
h

er
 t

he
 c

o
m

p
u

te
te

m
p

er
at

u
re

 i
s 

n
o

rm
al

 o
r 

hi
gh

.

<Minm
P

1

g 'g

E
M

P
E

R
A

T
U

]
C

O
M

P
U

T
E

R
N

O
R

M
A

L
/H

I

H

CD

M
om

en
ta

ry
 a

ct
io

n 
p

u
sh

b
u

tt
o

n
/l

am
p 

th
at

re
se

ts
 t

h
e 

co
m

p
u

te
r 

te
m

p
er

at
u

re
 e

rr
o

r
in

di
ca

ti
on

s 
; 

w
he

n 
th

e 
H

IG
H

 p
o

rt
io

n 
of

C
O

M
P

U
T

E
R
 -

 N
O

R
M

A
L

/H
IG

H
 i

s
 l

it
,

th
e 

bu
lb

s 
in

 t
h
is

 i
n
d
ic

at
o
r 

sh
ow

 w
he

th
er

th
e 

co
m

p
u

te
r 

ar
ra

y
 o

r 
pa

ge
 

te
m

p
er

at
u

r
is

 h
ig

h.

T-H

in

P

CO
CO

1
CS ' W

W ft ^So S •
H O<3
H

<! c

M
om

en
ta

ry
 a

ct
io

n 
p

u
sh

b
u

tt
o

n
/l

am
p 

th
at

re
se

ts
 L

V
D

A
 t

em
p

er
at

u
re

 e
rr

o
r 

in
di

-
ca

ti
on

s.
 

W
he

n 
th

e 
H

IG
H

 p
o

rt
io

n 
of

 D
A

T
A

D
A

P
T

E
R
 -

 N
O

R
M

A
L

/H
IG

H
 i

s 
li

t,
 th

e
la

m
ps

 i
n 

th
is

 i
nd

ic
at

or
 s

ho
w

 t
he

 l
oc

at
io

of
 t

he
 h

ig
h 

te
m

p
er

at
u

re
.

oin
03P
-

CO
CO

1
1 g

H-H ^^

P
"^CN

W P^
H

CD
CD

I

OT

O

3

CO
^H
o

6
c-
I

CO

CD

IV-3-25



D
es

cr
ip

ti
on

 a
nd

 F
un

ct
io

n

CO

«t-i£

f-l
o->->
rtu

.1-4

1

1 — 1o
Si~s
o
O

rt
0)f-l

^

<uca

L
am

ps
 t

ha
t 

in
di

ca
te

 w
he

th
er

 t
he

 d
at

a

en
CO
O

1
W
K

^
<j<
K§
Jl»
W
H

K

W

1 
ad

ap
te

r 
te

m
pe

ra
tu

re
 i

s 
no

rm
al

 o
r 

hi
gh

.

1
K
H K
H O

<fl ^
Q J
**< <«

E-I pq
<tj o
Q X

CO
&
0
15
^H
O

5

M
om

en
ta

ry
 a

ct
io

n 
pu

sh
bu

tt
on

/l
am

p.
 

A
n

L
T

E
 e

rr
o

r 
is

 i
nd

ic
at

ed
 w

he
n 

th
e 

la
m

p

oo

Q

to"
COen

p.
M

o-
H
H
CO

H
PQ

,5

^

V

-cT
0)
CQ
CQ
CU

0,

CO

1

I
0)

CQ L
T

E
 e

rr
o

r 
in

di
ca

ti
on

 c
ir

cu
it

 i
s 

re
se

t,
an

d 
th

e 
la

m
p 

is
 

ex
ti

ng
ui

sh
ed

.

M
om

en
ta

ry
 a

ct
io

n 
pu

sh
bu

tt
on

/l
am

p.
 

A
n

L
V

D
A

 e
rr

o
r 

is
 i

nd
ic

at
ed

 w
he

n 
th

e 
la

m
p

c-
CO
Q

in"
CO
CO

K
H

^Q̂

<^
EH
^j
Q

is
 l

it
; 

w
he

n 
th

e 
bu

tt
on

 i
s 

p
re

ss
ed

, 
th

e
L

V
D

A
 e

rr
o

r 
ci

rc
ui

t 
is

 r
es

et
, 

an
d 

th
e

la
m

p 
is

 e
xt

in
gu

is
he

d.

M
om

en
ta

ry
 a

ct
io

n 
pu

sh
bu

tt
on

/l
am

p.
 

A
li

t 
la

m
p 

in
di

ca
te

s 
th

at
 t

he
 P

T
C

 a
cc

um
u 

-

CO

CO
Q

V
CO
CO

OHo
OHw
utf
g
soo

la
to

r 
da

ta
 d

oe
s 

no
t 

m
at

ch
 t

he
 m

ul
ti

-
pl

ex
er

 s
er

ia
li

ze
r 

or
 L

V
D

A
 d

at
a;

 w
he

n
th

e 
bu

tt
on

 i
s 

p
re

ss
ed

, 
th

e 
C

O
M

PA
R

E
E

R
R

O
R

 c
ir

cu
it

 i
s 

re
se

t,
 

an
d 

th
e 

la
m

p
is

 e
xt

in
gu

is
he

d.

M
om

en
ta

ry
 a

ct
io

n 
pu

sh
bu

tt
on

/l
am

p.
 

A
 l

it
la

m
p 

in
di

ca
te

s 
th

at
 I

N
T

C
V

 d
at

a 
do

es
 n

ot
m

at
ch

 L
IN

T
C

V
 d

at
a;

 w
he

n 
th

e 
bu

tt
on

 i
s

p
re

ss
ed

, 
th

e 
IN

T
E

R
 C

O
M

PA
R

E
 E

R
R

O
R

ci
rc

ui
t 

is
 r

es
et

, 
an

d
 t

h
e 

la
m

p 
is

ex
ti

ng
ui

sh
ed

.

m
CO
P

co~
CO
CO

W
K

g
o
O OS
K °
S OH
g W
M

i l l • . . . . . - .

0>

£ra,

CQ
ho
•ao
I
CQ

p-4
O
S-,
^J

o
O

c-

co
<ut-,a

IV-3-26



o

d
£
•o

c
0

«l— 1

u•1-1

o

I

w

p
<*-!

S

o
rto

d
^^
"o
S-i

o
CJ

cd

_£
^

0)

d
ii O -M

^ S .3 S +5 .'I
^"^ ,C W I~H •*-* c ' "CQ
Hr i " 4 " J Qi5; 0* ^ -F -»O(p

•53J2S |* IB!
§ > £ ̂  § ,\ ° ° §> S

J<!^ s" * s g ! «"8.
•*5 H "O ̂ < M S e d l S r! 0 '—'w r H « :§ -^S - S w j S
3 -+-> ^> ̂ f* " *^ . -T^ «r^ C
Q* cd "L** "^ "^ " PH fi • fajD

0 *" £ (U !H 73 ^^fe S rt ™

S "^ ^ O '""̂  Frl ? 1 6? rl

- " "w ^ 1 EH <8 '£ ̂
^> «p^ c^ ^ y ^ Cu ^^ ^J W [y^ O
^H 'O O rfi oD ^^ ^^ **~^ r*j *H
(ri ri i ' f^ pH Qj — j ^^ C ^5 .K

S S -*-* ^ tf * m "Sv ̂ 1 -*-* ^ ^
o cti ® w ri w •+!» •?* ^ ^ •] ^

^5 ^^ ^^

45

^ CO ^

Q P 45 0

esT oT ^ CH
CO CO r
CQ CQ H

~3 CQ Q,

5 S H °
ft E"1 i ft
^ CQ W 1 r .

S W §

^§ ft <il§
•< w < > ft 5
Q _) J

CQ
55
0

•<
DH O

' ° 5
(£
W ""

S"
ij] n

•< *

1

^43d "^

d ®

IS
" S
•3z*t. i-H .,-•

o QO
S ̂  a
C^ -Mo o> w
S <u <u
S CQ -^
tn J3

• s a g
-2 d ^
d bD rt

•r-t *M

O W -^
a ™
•£ 0 hD
M rt •-aJ «t-i w
H

hD
3

f-i bD ^

B"
• -^- « c

T-l ft ift x H£
H

i
45 *•"*

S'ft
SH ^

"*̂  faD fafl

^ 2 2
ft££

CO

*s

0

D
A

T
A

A
D

A
P

T
E

R
IN

T
E

R
F

A
C

E
(f
ig

u
re

 3
-1

)

d d d d d d d
a a a a a a a

45 45 45 45 45 45 45
O O O O O O O

^ 05 ^ Q) 0} 4) V

CO CO CQ Cd d rt - Cy

ro • CQ CQ CO ^ CO t CO •
d-d d d d d1 d
bp ^fap _bp ^bp faD bD _bp
'M 'w '55 '53 'w 'w 'w
1-1 f-l f-< ti f-t fi Si
o o o o o o o

OO OS O "-1 CM CO -"it1
»H i-l CM CM CM CM CM

1 1 1 I I 1 1
O O O O O O O

v 0 0 « 0 0> 0

GD bD ED ED ED bD SD

0 O 0 CO fl) 0 0
0 0 O fl) 0} 0 fl)

CQ CQ CQ CQ CQ CQ CQ

^ CM CO ^ 10 CD C-

CQ

O
"o
0>
d
0
O

0
CM

Ol

^ , co" <u o

H u .2 "S "i* ao S ̂  "0

III 111 III

oo"
1— I
•4_>

0

CQO-

CQ

O

"cd(Qo
-3
a
73

=

"o
fa

•B
0
0

c-'
1

CO

1

IV-3-27



e
o
o
C!
^3T!
rt
rj

_o
"a'̂
H
O
CQ
CU

Q

CQ

Q

1

o
13
o
£
c

HH
^\

O
S-,
•g
o
O

rt
cu

I-H

a
Q< OH Q<

45 X! -C
O O O
rt rt rt
<D d) <D

-^-* _!-,_> ' ^j*
rt rt rt

^^ i— i

a c c
bD bD

*w 'w 'w
f. e. j^
o o o

m co c-
CM CM CM

1 1 1
o o o
T— 1 »— I 1— 1

cu cu cu
fW £-4 £-< 'oa _a bp CQ
cu cu eu -̂cu cu cu ^

CQ CQ CO Z

0 >-H

H, h, h, HS

J5
0
0

CQ

o
t)
cu
cg
o

o
CM

Oi

w^
tti ̂ ^la«pigs

• £ S g J >
«JS».
Q

c c c c c c c c
a a - ^ o ^ a a a a , . ^ a

*C J^ X3 r-J (-{ r^ f-j . ,CJ
O O X J O O O C J U ^ O
a J r t O r t r t r t r t r t O r t
( U Q ) C d ( l > ( l > < D ( D ( U c d Q ^<D (D
03 rt -M rt ctf oil cd rt -M rt

b D b f i C b f i h D h D f c t D b O C f c t f l
C Q W . £ P O ) C Q C Q C Q O S . ^ P c Q

^ ^ C O ^ ^ ^ ^ ^ C Q ^
O O ^ n O O O O O ^ i O

o o o j < M O ' - i c M c o ' * ' M i n
C M C M i n c o c o c o c o c o i n c o
i i i i i i i i i i
o o o o o o o o o o

c u c u c u c u c u c u c u c u c u c u

b o E o E o E o b o b o b o b o b o b o

c u c u c u c u c u c u c u c u c u c u
c u c u c u c u c u c u c u c u c u c u

C O C Q C Q C O C Q C O C Q C Q C Q C O

C M C O ^ i n c o D - c o c j i O ' - "

c c
•F^ •**a a
JS J3
o o
a rt
cu cu

•4J >4— >
ri at

^^ H^

ct nt

bO bO
'w 'w

O 0

^ ^^^ T^H1 1

0 0

cu cu

So 5)

cu cu
cu cu

CO CO

^p in
CO CO

^ ^

CQ
!H

_0

"5
cuag
o

o
CM

O5

CO „

CQ """"

c
'a
JS

rt
cu

13
^^

bp
'w

<2
in
^*1

0

cu

a
cu
cu

CO

CD
CO

^

cu
cu
t?

CO
S-,
o
13
o

•a
COi— i
O
^1
•s
o
O

t-i
CO

cut-la
IV-3-28



a
O

o

a
o

H
o

a
'S.
X!
O
rt

a
'S.
oa
0)

-3

a
'a
o
dv
-s

•S
rt rt ci rt

CO

fH

o

co
••*
o
TH

o>
!-i

_bj)

'w
^
o

CO
•*
o
T—I

0)
(-1

So So

o>
O)
co

0)
co

W
f-l
o

CO

1
o

V
tn

0)
01

CO

bj>
'Eo
!-,

«2

CO
•«*<

•

rta

T

rt

CM
T

CQ M W

T

W

S-,
o

T

ci

t-
T

C Q C Q

. o
W
W M

bCa .

K
.

W

Cd

^c r "\

1^

lo
"^ O

"i-2
S CQ O

K

W
O>
Q

3 c-
co

00
CO

OJ
CO

CM C- 00

3

o
"S
•0a

-
§

o
K

01
!H

a
o
O

•J K
<J W
£>a:

x;
o

FH
O

CO

o
CM

0)

CQ
î
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SECTION IV

TEST EQUIPMENT AND SPECIAL TOOLS.

4-1. SCOPE.

4-2. This section contains the lists of standard and special test equipment recom-
mended for maintenance of the LVDAME. The applications of this test equipment are
described in the calibration procedures in Section VII; similar applications of this test
equipment are necessary in performing the troubleshooting operations discussed in
Section VIII.

4-3. This section also contains the list and illustrations of the special tools recom-
mended for maintenance of the LVDAME. The applications of these tools are briefly
described in this section; many of these applications are further described in the re-
pair procedures in Section IX.

4-4. TEST EQUIPMENT.

4-5. STANDARD TEST EQUIPMENT.

4-6. Figure 4-1 is the list of standard test equipment recommended for maintenance
of the LVDAME. This equipment is not supplied with the LVDAME. Equipment having
the same range and accuracy as those listed in figure 4-1 may be substituted for the
items listed.

4-7. SPECIAL TEST EQUIPMENT.

4-8. Figure 4-2 is the list of special test equipment recommended for maintenance of
the LVDAME. With the exception of the Differential Relay Self-Test Assembly (IBM
part number 6942200), all of the. equipment listed on figure 4-2 is supplied with the
LVDAME.

4-9. SPECIAL TOOLS.

4-10. Figure 4-3 is the list of special tools recommended for maintenance of the
LVDAME; these tools are illustrated in figure 4-4. These tools are not supplied with
the LVDAME. Equivalent tools may be substituted for the items listed.
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Name

Oscilloscope

Plug-in Unit

Plug-in Adapter

Differential Voltmeter AC/DC

Digital Voltmeter

AC Converter

Digital Readout

Volt-Ohm-Ammeter

Volt-Ohmmeter

Capacitance Bridge

Model or
Type

585A

M

81

803-B

456

452

473A

630-A

269

650-A

Vendor

Tektronix, Inc.

Tektronix, Inc.

Tektronix, Inc.

John Fluke Mfg. Co. , Inc.

Kintel Division, Cohu
Electronics, Inc.

Kintel Division, Cohu
Electronics, Inc.

Kintel Division, Cohu
Electronics, Inc.

Triplett Electrical
Instrument Co.

Simpson Electric Co.

General Radio Co.

Figure 4-1. Recommended Standard Test Equipment

Equipment

Contact
Jumper

Printed
Board

Strip
Plug

Circuit
Assembly

IBM Part
Number

216259
6940017
6940018
6940019
6941135
6941136
6941137
6941138
6941139
6941140
6941141
6941142
6941144
6941145
6941146
6941151
6941155
6941156
6941157
6941158
6941159

Equipment

Printed <
Board i

Cable As

Circuit
\ssembly

sembly

Differential Relay
Self-Test
Assembly

IBM Part
Number

6941161
6941162
6941163
6941164
6941165
6941166
6941167
6941168
6942140
6942051
6942052
6942053
6942054
6942055
6942056
6942057
6942058
6942188
6942200

Figure 4-2. List of Special Test Equipment
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Name

SMS Card Puller

SMS Card Con-
tact Lubricant

SMS Card
Extender

SMS Card Socket
Terminal
Extractor

Soldering Handle

Soldering Tip

Hand Wire -Wrap
Tool

Wrapping Bitr22

Wrapping Bit-20

Wrapping Bit-24

Wrapping Bit-26

Sleeve - 26

Sleeve - 22, 24

Sleeve - 20

Unwrap Tool

Crimping Tool
Kit

Insertion Tool

Vendor
Part No.

IBM 6072429

IBM 6072430

IBM 6072431

IBM 6072432

Hexacon P25

Hexacon HT248D

IBM 6072438

Keller A- 18632

Keller A- 18633

Keller A-26232

Keller A-27611

Keller A-17611-2

Keller A- 18840

Keller A- 18285

IBM 6072437

Bendix 11-7295

Bendix 11-6781-
16

Application

Facilitates insertion or removal
of SMS cards.

Insures low contact resistance and
reduces wear of the gold-plated
SMS card contact surfaces.

Allows access to the components
and wiring of an SMS card while
the card is connected into the
system.

Used to remove SMS card socket
terminals (contacts).

Handle for soldering tip.

Used to remove or install SMS
card socket terminals that are
soldered to a printed circuit
overlay or a voltage chain.

A manual, squeeze-type wire-wraj
tool used to wire -wrap SMS card
socket terminals.

Used with hand wire -wrap tool to
wrap AWG22 wire.

Used with hand wire -wrap tool to
wrap AWG20 wire.

Used with hand wire-wrap tool to
wrap AWG24 wire.

Used with hand wire -wrap tool to
wrap AWG26 wire.

Used with hand wire -wrap tool to
wrap AWG24-26 wire.

Used with hand wire -wrap tool to
wrap AWG22 wire.

Used with hand wire-wrap tool to
wrap AWG20 wire.

Used to unwrap both right and
left-hand wraps.

Used to crimp size 12, 16 and 20
type connector contacts.

Used to insert size 16 contacts in
Bendix type connectors.

Illustration
Figure 4-3

Part A

Part B

Part C

Part D

Part E

Part F

Part G

Part H

Part I

Part J

Part K

Part L

Figure 4-3. List of Recommended Special Tools (Sheet 1 of 2)
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Name

Insertion Tool

Contact Removing
Tool Kit

Spanner Wrench

Connector Pliers

Crimping Tool

Crimping Tool

Crimping Tool

Crimping Tool

Attenuator Probe

Current Probe

Passive
Termination

Switch Assembly
Wrench

Switch Assembly
Extractor

Tool Case

Intercase

Vendor
Part No.

Bendix 11-8107-
20

Bendix 11-6900

Bendix 11-3544

Bendix 6 147-1

AMP 59501

Berg HT-3-20

Berg HT-3-22

Berg HT-3-24

Tektronix P-6017

Tektronix P-6016

Tektronix 011-
028

IBM 6900017

IBM 6900020

IBM 6445032

IBM 6445698

Application

Used to insert size 20 contacts in
Bendix type connectors.

Used to remove size 16 and 20
contacts in Bendix type
connectors.

Used on Bendix type connector
spanner nuts.

Used to hold knurled or serrated
surfaces on Bendix type
connectors.

Used to crimp AWG22-24 solid
or stranded wire.

Used to crimp AWG20 solid or
stranded wire to a slip-on
terminal.

Used to crimp AWG22 solid or
stranded wire to a slip-on
terminal.

Used to crimp AWG24 solid or
stranded wire to a slip-on
terminal.

General purpose probe with nine-
foot cable terminating at a UHF
connector.

Special purpose probe used when
monitoring current charac-
teristics.

Used with the current probe when
monitoring current charac-
teristics.

Facilitates removal of switches
from switch housings.

Facilitates removal of screens
and light modules from switch
housings.

Used for carrying tools.

Used for carrying tools.

Illustration
Figure 4-3

Part M

Part N

Part O

Part P

Part Q

Part R

Part S

Part T

Part U

PartV

Part W

Part X

Part Y

Figure 4-3. List of Recommended Special Tools (Sheet 2)
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Part A. SMS Card Puller

IBM

Part B. SMS Card Contact Lubricant

Part C. SMS Card Extender Part D. SMS Card Socket Terminal
Extractor

Part E. Soldering Handle Part F. Soldering Tip

Figure 4-4. Recommended Special Tools (Sheet 1 of 4)
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Part G. Hand Wire-Wrap Tool

Part I. Sleeve (Typical)

cog

Part K. Crimping Tool Kit

Part M. Insertion Tool

Part H. Wrapping Bit (Typical)

Part J. Unwrap Tool

Part L. Insertion Tool

a*

Part N. Contact Removing Tool Kit

Figure 4-4. Recommended Special Tools (Sheet 2)
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Part O. Spanner Wrench Part P. Connector Pliers

Part Q. Crimping Tool Part R. Crimping Tool (Typical)

Part S. Attenuator Probe Part T. Current Probe

Figure 4-4. Recommended Special Tools (Sheet 3)
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CD

Part U. Passive Termination Part V. Switch Assembly Wrench

Part W. Switch Assembly Extractor Part X. Tool Case

Part Y. Intercase

Figure 4-4. Recommended Special Tools (Sheet 4)
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SECTION V

PREPARATION FOR USE, STORAGE, AND SHIPMENT

5-1. SCOPE.

5-2. This section describes the procedures for preparing the LVDAME for use, stor-
age, and shipment.

5-3. PREPARATION FOR USE.

5-4. UNPACKING.

5-5. The LVDAME is not packed for shipment. No unpacking is necessary.

5-6. INSPECTION.

5-7. The LVDAME should be inspected for evidence of damage caused by improper
handling during shipment. Access to the interior of the LVDAME is explained in
Section I (figure 1-4).

5-8. The loose parts shipped with the LVDAME should be checked against those listed
in figure 5-1.

Equipment

Contact St
Jumper

Printed C
Board A

rip
Plug

L
ircuit
ssembly

IBM Part
Number

216259
6940017
6940018
6940019
6941135
6941136
6941137
6941138
6941139
6941140
6941141
6941142
6941144
6941145
6941146
6941151
6941155
6941156
6941157
6941158
6941159

Equipment

Printed C
Board A

Cable Ass

ircuit
ssembly

sembly

IBM Part
Number

6941161
6941162
6941163
6941164
6941165
6941166
6941167
6941168
6942140
6942051
6942052
6942053
6942054
6942055
6942056
6942057
6942058
6942188

Figure 5-1. List of Loose Parts Shipped with the LVDAME
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5-9. ASSEMBLY.

5-10. The LVDAME is assembled before shipment. No assembly is necessary.

5-11. INSTALLATION.

5-12. Refer to Volume I of this manual for installation instructions.

5-13. TESTS.

5-14. Before using the LVDAME, perform all calibration checks as described in
Section VH.

5-15. PREPARATION FOR STORAGE.

5-16. Prepare the LVDAME for storage as follows:

a. Close all hinged panels and card gates.

b. Disconnect the LVDAME from the data adapter, test stand, and any other test
equipment.

c. Disconnect the LVDAME from the AC power source.

d. Install dust caps on all connectors.

e. Cover the LVDAME with a dust cover.

f. Inventory loose parts as described in paragraph 5-8 and store parts in a carton near
the LVDAME.

5-17. PREPARATION FOR SHIPMENT.

5-18. Prepare the LVDAME for shipment as described in steps a through e of para-
graph 5-16. Inventory loose parts as described in paragraph 5-8 and package the parts
in a carton for shipment.
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SECTION VI

PREVENTIVE MAINTENANCE

6-1. SCOPE.

6-2. This section describes the recommended inspection and preventive maintenance
for the LVDAME. :

6-3. INSPECTION.

6-4. There is no recommended daily inspection schedule for the LVDAME. However,
if exterior damage, obstruction to airflow, or deterioration or discoloration of panel
markings is noted during daily use of the LVDAME, repair the fault as described in
Section IX.

CAUTION

Never allow an object to obstruct the
openings in the base and top of the
LVDAME which permit the intake and
exhaust of cooling air.

6. 5. PREVENTIVE MAINTENANCE.

6-6. Because the LVDAME uses SMS cards, preventive maintenance is held at a mini-
mum. Figures 6-1 and 6-2 prescribe the preventive maintenance for the LVDAME.
These figures list the items to be maintained, the location of each item, the frequency
at which each item should be inspected, and the method of inspection and maintenance.
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SECTION VH

CALIBRATION

7-1. GENERAL.

7-2. This section contains the calibration procedures for the LVDAME.. Since the
LVDAME cannot operate without the Equipment Test Stand (ETS), calibration proce-
dures for the ETS are also included in this section. Calibration consists of those
checks and adjustments needed to ensure the operability of the LVDAME and ETS.

7-3. CALIBRATION FREQUENCY.

7-4. All calibration procedures (figures 7-1 through 7-36) must be performed at least
once a month. All calibration procedures or any one check may be performed at any
time for trouble isolation. The procedures are presented in such a manner that they
may be performed in the sequence given, or any check may be performed by itself.
Lamp tests (figure 7-2) should be performed before any LVDA test or LVDAME cali-
bration check is performed.

7-5. CALIBRATION PROCEDURES.

7-6. Calibration procedures are divided into check procedures and adjustment proce-
dures. The check procedures are found in figures 7-1 through 7-29; the adjustment
procedures are found in figures 7-30 through 7-36.

7-7. CHECK PROCEDURES. " " ' " ' " .

7-8. The check procedures are as follows:

Figure Procedure Name

7-1 Power Checks

7-2 Lamp Tests

7-3 Discrete Control Check

7-4 LVDA Power Supply Check

7-5 LVDA Power Control Check

7-6 Channel Switching and Power Test Checks

7-7 Telemetry Return Check

7-8 Timing Checks

7-9 Data Compare Error Check

7-10 Output Registers and Input Multiplexer Checks

IV-7-1



Figure Procedure Name

7-11 COD Serialize!-Check

7-12 LVDA Interface Feedback Check

7-13 Multiplexer Serializer Check

7-14 Load of EM Register from LDATAV Line Check

7-15 Error Detection and Computer Channel Control Checks

7-16 Address Register Feedback Check

7-17' Input Multiplexer Load from Address Register Check

7-18 TSYNC, GCSYNCX and ICSN Checks

7-19 Enable Compare Check

7-20 GST, DST and HLT Checks

7-21 ; CIO Codes Manual Check

7-22 Interrupt Checks

7-23 COD Enable and TE1H Checks

• r ' 7_24 ' l A/D Converter Manual Check

7-25 Temperature Indicators Check

7-26 Interrupt Compare Error Check

7-27 Resolver Simulator Check

7-28 Interrupt 15 and Power Sequencing Telemetry Checks

7-29 Optisyn Simulator Check

7-9. ADJUSTMENT PROCEDURES.

7-10. The adjustment procedures are as follows:

Figure Procedure Name

7-30 . DC Adjustments

7-31 Data Adapter Control Adjustments

7-32 Output Register Insert Single-Shot Adjustment

7-33 TSYNC and GCSYNCX Adjustments

7-34 . . . . . . Input Multiplexer Alter Single-Shot Adjustment
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Figure Procedure Name

7.-3S . , ..- 5J , A/D Multiplexer Trigger Adjustment

7-36 Resolver Simulator Adjustments

7-11. PANEL AND SWITCH DESIGNATIONS.

7-12. The following abbreviations are used in the Panel column of the figures in this
section:

Abbreviation

PC

IM

MT

ST

DAI

ADC

ADM

Panel

POWER CONTROL

INTERFACE MONITORING

MANUAL TEST

SELF TEST

DATA ADAPTER INTERFACE

A/D Converter

A/D Multiplexer

7-13. The following are the switches that cannot be located by the usual (panel, area,
and switch name) method:

Switch Name Panel

Power Error-RESET PC

DST/HLT-RESET PC

TRANSIENT SUPPRESSION- MT
RESET or DATA ADAPTER
TELEMETRY-RESET

Timing Error-RESET . MT

Self Test ST

Location

Adjacent to D A SEQ ERROR

Adjacent to HLT

Adjacent to blank button in
ERROR INDICATION area

Adjacent to DA VS SLAVE
lamps

Unmarked rotary switch below
MANUAL D A POWER
CONTROL
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7-14. LAMP INDICATIONS.

7-15. Whenever the POWER SUPPLY ERROR switch is pressed, only the following
lamps should be lit: (This lamp display is referred to in the calibration procedures as
the normal lamp display.)

Panel Lamps Lit

.PC CHANNEL SELECT-TMR

PC SEQ OFF

PC SIG GRD

PC +28VDC

PC DC ON

PC ETS-0A, 0B, 0C and FAN

PC LVDA ME-0A, 0B, 0C and FAN

IM TMR

. MT COMPUTER-NORMAL

MT DATA AD AFTER-NORMAL

NOTE

OUTPUT REGISTERS-COMD, ADDRESS
REGISTER-COMMAND or REPEAT lamps
may or may not be lit.

7-16. Generally, lamps not specifically called out in the procedures should be ignored.
However, if a red lamp lights arid the procedure does not call for it to be lit, a failure
has occurred and troubleshooting is in order.

7-17. If a lamp specified to light in the calibration procedures does not light, the lamps
test for the corresponding panel should be performed. (Refer to figure 7-2.)

7-18. INITIAL SWITCH POSITIONS.

7-19. Before starting any of the procedures in this section, rotary and toggle switches
should be set as follows;

Panel Switch Position

PC A/D CONVERTER MODE AUTO

PC DA POWER SUPPLY 1

PC PHASE NONE
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Panel Switch Position

PC BIT GATE NONE

PC CLOCK NONE

IM OUTPUT REGISTERS Selector OFF

IM INPUT MULTIPLEXER Selector OFF

IM OPERATING MODE MAN TEST

ST MANUAL D A POWER CONTROL NORMAL

ST Self Test OFF

ST TEMP TEST OFF

ST EXT FREQ/OFF/INT 24VAC OFF

ST RESOLVER SIMULATION Selector OFF

ST POLARITY OFF

ST INTERNAL/OFF/EXTERNAL OFF

ST A/D CONVERTER Selector 27-57

7-20. SELF-CHECK CABLE CONNECTIONS.

7-21. The self-check cables shall be connected as shown on Illustration A of figure 7-1.

7-22. POWER-UP PROCEDURE.

7-23. The power-up procedure is given in figure 7-1. This procedure contains many
intermediate steps designed to check interlocks and power sequencing. The following
procedure is a simplified power-up procedure to be used when a simple calibration pro-
cedure is to be performed:

a. Press POWER ON.

b. Verify that the following lamps light:

POWER ON

ETS-0A, 0B, 0C and FAN

LVDA ME-0A, 0B, 0C and FAN

DC OFF

c. Press DC ON.

d. Verify that DC ON lights.
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7-24. NORMAL POWER-DOWN PROCEDURE.

7-25. The normal power-down procedure is as follows:

a. Press DC OFF. ,

b. Verify that DC OFF lights. .

Co Press POWER OFF.

d. Verify that POWER OFF is the only LVDAME lamp that is lit.

7-26. EMERGENCY POWER-DOWN PROCEDURE.

7-27. To remove all power from the LVDAME, pull either the LVDAME or ETS
EMERGENCY PULL switch. No LVDAME lamps will be lit at this time. The EMER-
GENCY PULL switches are reset by pressing them in. At this time, the POWER OFF
lamp will light.
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INTERNATIONAL BUSINESS MACHINES-

UNIT N A M E : JUNIT NO.

Step

1.0

EXP

1.1

1.2

1.3

1.4

t5

1.6

1.7

1.8

1.9

1.10

Panel

PC

ETS

Operation

Power Tests.

The following procedure ensures
that all LVDAME nnd ETS interlocks
(including the EMERGENCY PULL
switches) will remove power from
the LVDAME. The power conditions
for all subsequent tests are also
provided.

Verify that cables are connected as
shown on illustration A.

Verify that shorting cap
is connected to ETS 9430 ,72.

Verify that shorting cap
is connected to LVDAME 9420 J24.

Connect ETS 3-phase power plug
t ••» power source.

Connect LVDAME 3-phase power
plug to power source.

Press EMERGENCY PULL.

Press EMERGENCY PULL.

Remove bottom left end panel from
LVDAME.

Verify that all circuit breakers are
set to ON.

Record elapsed-time indicator
reading.

No'rmaf
Indication

'

i
|

Data

•

i

i
.,

If 11 1 ra n F-iOi fa fti n FI R fii^l nn F3 H flu viU':^ i JA'i ».-i ̂ BuJiiil-L^M 1
LLL I 1 11 11 1 | Jl i . i l - i g 8 I I IBZ

Figure 7-1. Power Checks (Sheet 1 of 12)
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INTERNATIONAL BUSINESS MACHINES -

UNIT NAME:

A

ILLUSTRATION A

J7 f

J2 f

J4 r

Jio [J

J13 [=

DATA x J17 [
ADAPTER J18 T
INTERFACE ^
PANEL J3 M

J5 C
J9 C
J14 p

J15 £

J16 £

J19 f

H

J31 [

J32 f

LVDAME .
^ 6942051 |̂z \ i y
>-• "-Q
^ 6942052 )4

£ 1 il"\ 1 r?
^ 6942053 \ft

^ 6942057 )4

K 6942058 rt

5-, -3
^ 6942056 ^}
\J LI
>n
^Y-
^ *

^ 6942055 ^-

R^ L^

D— ' i

^ 6942054 ^4

L

>, 6940059 /r

^ 6940055 ^
J V

B C D E F G H I J K
- .

L M N 0 P Q R PAGE OF

•-

UNIT NO.

] J41 ^

] J42

] J39

j J34

] J35

] J40

] J46

•I J47

1 J48 SELF
J TEST

PANEL

] J37

] J38

] J36
I .J

1 — 1 L_J
J5 J6

]J3

]J. ™

' PAGES NUMBER
A-

Figure 7-1. Power Checks (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES- , -; v\' ; ;-
UNIT N A M E ; ;; U N I T NO.
Step

1.11

1.12

l . l o

1.14

1.1-5

1. if.

1.17

1.17.1

1.17.2

1. 18

1.13

A B C

Panel

PC

PC

PC

PC

PC

£ E F C

Operation

Remove back panel from ETS.

Record elapsed time indicator
reading.

Verily that all circuit breakers are
set to ON.

Manually close interlock on back of
ETS.

Observe POWER OFF lamp.

Press and release POWER ON.

Observe following lanr>s:
POWER OFF
POWER ON
ETS-0A. 0B. 0C and FAN
LVDA-ME-0A, 0B. 0C and FAN
DC O.FF

If LAMP TEST is lit, press and-
release LAMP TEST.

Observe LAMP TEST.

Observe ETS and LVDAME elapsed
t i m e indicators.

Replace bottom left end panel on
LVDAME.

•
5 H 1 J K L M N 0 P 0 R PAGE

Normal
Indication

Lit

Not lit •
Lit
Lit
Lit
Lit

Not lit

Running

Data

—

PAGES NUMBER
; : . . - -; ' ' OF' A- ' '

Figure 7-1. Power Checks (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES -
UNIT NAME: UNIT NO.
Step

1.19.1

1.20

1.21

1.22

1.23

A B C

Panel

./

D E F G

Operation

Verify that fans at the following
locations are running:

LVDAME 02A1 02B7 01A6
02A8 02B5 01A7
02A7 01B5 01A8
02B2 01B6 01B1
02B3 01B7 01B2
02B4 01B8 01B3

01 B4
Rear of A/D Converter
Rear of A/D Multiplexer

ETS Three fans to left of
01 A4 panel.

Manually open interlock on back of
ETS.

Observe following lamps:
POWER OFF
all others

Replace ETS back panel.

Press and release POWER ON.

i H I J K L M N O P Q R PAGE

Normal
Indication

Lit
Not lit

Data

'

(PAGES NUMBER
OF | , A-

_ 7-7

Figure 7-1. Power Checks (Sheet 4)
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INTERNATIONAL BUSINESS MACHINES-
UNIT N A M E ; IUNIT NO,

Stop

1.24

1.25

1.26

1.27

1.29

1.30

1.31

1.32

1.33

1.34

1.35

9L
1

Panol

PC

PC

PC

PC

PC

PC

Operation

Observe following lamps:
POWER OFF
POWER ON
ETS-0 A. 0 B, 0 C and FAN
LVDA ME-0A. 0 B, 0 C a n d FAN
DC OFF

Open right hand side panel on ETS.

Observe following lamps:
POWER OFF
all others

Replace right hand ETS side panel.

Press and release POWER ON.

Observe following lamps:
POWER ON
ITTQ-fl A {A R (A r* -j nH T?AM

LVDA ME-0A. 0 B. 0C and FAN
POWER OFF
DC OFF

Open left hand ETS side panel .

Observe following lamps:
POWER OFF
all others

Replace left hand ETS side panel.

Press and release POWER ON.

Observe following lamps:
POWER ON
ETS-0 A, OB, O C a n d FAN
LVDA ME-0A. 0 B, 0C and FAN
POWER OFF

. DC OFF

Normal
Indication

Not lit
Lit
Lit
Lit
Lit

Lit
Not lit

Lit
Lit
Lit
Not lit ,
Lit

Lit
Not lit

Lit
Lit
Lit
Not lit
Lit

Dita

I

) e" F i IH" T j K L|M|N o PlQlRlPAaclof |PAOEB| : NUMBERI I I rnTm 1 1 l U J — L
Figure 7-1. Power Checks (Sheet 5)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME'. | UNIT NO.

Step

1.36

1.37

1.38

1.39

1.40

1.41

1.42

1.43 »

1.44

1.45

1 46

1.47

iiikTill

Panel

•

PC

PC

PC

PC

PC
_ /'

PC

PC

ETS

oic IF ii
I L L

Operation

Open front ETS door.

Observe following lamps:
POWER OFF
all others

Close front ETS door.

Press and release POWER ON.

Observe following lamps:
POWER ON
ETS-0A. 0B, 0 C a n d FAN
LVDA ME-0 A, 0 B. 0 C and FAN
POWER OFF
DC OFF

Pull EMERGENCY PULL switch.

Observe all LVDAME lamps.

Press in EMERGENCY PULL switch.

Observe following lamps:
POWER OFF
all others

Press and release POWER ON.

Observe following lamps:
POWER ON
ETS-0A, 0B, 0C and FAN
LVDA ME-0 A, 0 B, 0 C and FAN
POWER OFF
DC OFF

Pull EMERGENCY4 PULL switch.

Nil N|K|LH*|0|P|0|ftlPABC|OIn|Trl I 1 LI LU — L

Normal
Indication

LU
Not lit

Lit
Lit
Lit
Not lit
Lit

None lit

LU
Not lit

LU
Lit
Lit
Not lit
Lit

Data

'IPA0CBI NUMBfft -.-
1 J* _

Figure 7-1. Power Checks (Sheet 6)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME'.

Step

1.48

1.49

1.50

1.51

1.52

1.53

1.54

1 55

1.56

1.57

1.58

^I*!Cjin

Panel

ETS

PC

PC

PC

*"̂ -

x'

PC

PC

PC

£iOS
M..JL

iUNIT NO.

Operation

•
Observe all LVDAME lamps.

Press in EMERGENCY PULL
switch.

Observe following lamps:
POWER OFF

. all others

Press and release POWER ON.

Observe following lamps:
POWER ON
ETS-0A, 0B, 0C and FAN
LVDAME-0A. 0 B. 0 C and FAN
POWER OFF
DC OFF

Remove shorting cap from LVDAME
9420J24.

Observe all LVDAME lamps.

Reconnect shorting cap to LVDAME
9420 J24.

Observe following lamps:
POWER OFF
all others

Press and release POWER ON.

Observe following lamps:
POWER OFF
POWER ON
ETS-0A, 0B, 0Cand FAN
LVDA ME-0A. 0 B, 0C and FAN
DC OFF

ft j. £ K k M|M ° £ 2 £ **•• tt

Normal
Indication

None lit

Lit
Not lit

1

Lit
Lit
Lit
Not lit
Lit

None lit

Lit
Not lit

Not lit
Lit
Lit
Lit
Lit

Dita

F PA9C8 NUMBER
A-

Figure 7-1. Power Checks (Sheet 7)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME' UNIT NO.

Step

1.58.1

1.58.2

1.58.3

1.58.4

1.58.5

1.58.6

»^

A B C

Panel

•

PC

PC

PC

_/

Operation

Remove shorting cap from ETS
9430 J2.

Observe all LVDAME lamps.

Reconnect shorting cap to ETS
9430 J2.

Observe following lamps:
POWER OFF
all others

Press and release POWER ON.

Observe following lamps:
POWER OFF
POWER ON
ETS-0A, 0B. 0C and FAN
LVDAME-0A, 0D. 0C and FAN
DC OFF

D E F G H I J K L M N O P Q R PAGE

Normal
Indication

None lit

Lit
Not lit

Not lit
Lit
Lit
Lit
Lit

Data

PAGES NUMBER
<* • A-

Figure 7-1. Power Checks (Sheet 8)

IV-7-14



INTERNATIONAL BUSINESS MACHINES-

UNIT NAME'. I UNIT NO.

Step Panel Operation
Normal

Indication D:ita

1.59

1.60

EXP

1.61

1.62 PC

Press and release POWER OFF.

Observe following lamps:
POWER OFF
all others

The.following steps check the volt-
apes at the DC voltage test jacks and
ensure that when the 281. 28D. 61 or
-3 volt po'wor .supplies are turned
oil, the cor responding POWER
SUPPLY ERROR lamp lights.

Pre.ss and release POWER ON.

Observe following lamps:

1.63

1.63.1

EXP

A1|IC|

•>

PC

PC

oie IP ii

POWER ON
ETS-0A, 0B, 0C and FAN
LVDA ME-0A. 0B, 0 C a n d F A
POWER OFF
DC OFF

/ Press and release DC ON.

Observe following lamps:
DC OFF
DC ON

Allow 15 minute warm-up before
performing following steps.

IHTI UIKILIMIN (> PlOiUlPAO
• ••1 IT

Lit
Not lit

Lit
Lit
Lit
Not lit
Lit

Not lit
Lit

Figure 7-1. Power Checks (Sheet 9)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME:

Step I

1.64

1.65

1.66 '

1.67

1.68

1.69

1.70

1.71

TTVTcl

Panel

PC

PC

• PC

_x'

PC

PC

PC

DlilFIrlTJ I I I

IUNIT NO,

• Operation

Using digital voltmeter, measure
voltage at each of the following
points:
Test Point Voltage Tolerance
+28.DA +28 V ±280 mv
+281 +28 V ±280 mv
+12 +12 V ±120 mv
+61 +6 V ±80 mv
-3 -3V ±30 mv
-6 -6V ±60 mv
-12A -12V ±120 mv
-12B -12V ±120 mv
-12C -12V ±120 mv
-26.5 -26 .5V ±265 mv
-36 -36V ±360 mv

Press and release POWER OFF.

Observe following lamps:
POWER OFF
all others

Open ETS front door and manually
set interlock.

Press and release POWER ON.

Observe following lamps:
POWER OFF
POWER ON
ETS-0A, 0B, 0Cand FAN
LVDA ME-0A, 0 B, 0C and FAN
DC OFF

Press and release DC ON.

Observe following lamps:
DC OFF
DC ON

|M|I|J|K|L|M|M|O|P 3 a muila
FTrrrl 1 l.L — L

Normal
Indication

Refer to
Operation
column.

Lit
Not lit

Not lit
Lit
Lit
Lit
Lit

Not lit
Lit

Data

rK8 NUMBER

Figure 7-1. Power Checks (Sheet 10)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME'.

Step .

1.72

1.73

1.74

.1.75

1 76

1.77

1,78

1,79

1.80

1.81

1.82

AUlfiJ

Panel

ETS

PC

ETS

PC

p£

ETS

PC.

ETS

PC

PC

ETS

IUNIT NO.

Operation

Set. POWER ON switch on topmost
ETS power supply (281 supply) to
OFF.

Observe POWER SUPPLY ERROR
-281.

Set POWER ON switch on topmost
ETS power supply to ON.

Press and release POWER SUPPLY
ERROR.

Observe POWER SUPPLY ERROR
-281.

£et POWER ON switch on third
from top ETS power supply (28D
supply) to OFF.

Observe POWER SUPPLY ERROR
-28D.

Set POWER ON switch on third
from top ETS power supply to ON.

Press and release POWER SUPPLY
ERROR.

Observe POWER SUPPLY ERROR
-28D.

Set POWER ON switch on fourth
from top ETS power supply (61
supply) to OFF.

DIE IF •THTl J KILIMIN 0 P OlR PAM 01n|TI i i M ||i _L

Normal
Indication

Lit

Not lit

Lit

Not lit

Dita

/

1 PAOE8 NUMBER
A - . - • • • - . - • ,

Figure 7-1. Power Checks (Sheet 11)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: I UNIT NO,

Step

1.83

1.84

1.85

1.86

1.87

1.88

1.89

1.90

1.91

Panel

PC

ETS

PC
*-̂

PC
y

ETS

PC

ETS

PC

PC

Operation

Observe POWER SUPPLY ERROR-
61.

Set POWER ON switch on fourth
from top ETS power supply to ON.

Press and release POWER SUPPLY
ERROR.

Observe POWER SUPPLY ERROR-
61.

Set POWER ON switch on bottom
ETS power supply (-3 supply) to
OFF.

Observe POWER SUPPLY ERROR
-3.

Set POWER ON switch on bottom
ETS power supply to ON.

Press and release POWER SUPPLY
ERROR.

Observe POWER SUPPLY ERROR
-3.

;

Normal
Indication

Lit

Not lit

Lit

Not lit

Dnta

•rf¥r IT rnTrlTr I r m I 1 ift^___ _ __^___

Figure 7-1. Power Checks (Sheet 12)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME; (UNIT NO.

Step .

2 0

Exp M

2 1

2 2

2 3

2 4

2.5

Panel

/

PC

IM

MT

MT

MT

1

.

Operation

Lamp Test

This procedure ensures that the three
LAMP TEST pushbuttons can light
and extinguish all lamps on their
respective panels,

Press and release POWER SUPPLY
ERROR,

Set all OUTPUT REGISTERS-COMD
switches to off

Set all ADDRESS REGISTER-COM-
MAND switches to off

If REPEAT is lit. press and release
REPEAT

Observe REPEAT.

Note
At this time only the following
lamps will be lit:

Panel Lamps
~PC~ CHANNEL SELECT-TMR

PC SEQ OFF
PC SIG GRD
PC +28VDC
PC DC ON
PC ETS J3A, STB, SIC and FAN
PC L VDAME 0A , «B, 0C and FA
IM TMR
MT COMPUTER-NORMAL
MT DATA ADAPTER- NORMAL

ITIIclDlclflolHll JlK LlMlN OlPlOHUPAOCliajip| [-[• |T|M|i i^ | j JJ | r| |

Normal
Indication

Not lit

1

N

Dita

ffiftob NUMBCK
1 A*

Figure 7-2. Lamp Tests (Sheet 1 of 3)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: 1 UNIT NO.

Step

2.6

2 7

1
2 8

2 9

2 10

2 11

2.12

2 13

2 14

AjftlCI

Panel

PC

PC

PC

PC

IM

IM

IM

IM

MT

•
role IF If

Operation

Press and release LAMP TEST.

Observe all lamps on this panel.

Note •
The three RESET buttons and all
unetched buttons on this panel are
not lamps

Press and release LAMP TEST.

Observe all lamps on this panel

Press and release LAMP TEST.

Observe all lamps on this panel

Note
The following buttons on this
panel are not lamps:

OUTPUT REGISTERS- INSERT
OUTPUT REGISTERS- REG RESE1

INPUT MULTIPLEXER- ALTER
INPUT MULTIPLEXER-RESET
ERROR DETECTION-RESET
ALL UNETCHED BUTTONS

Press and release LAMP TEST.

Observe all lamps on this panel.

Press and release LAMP TEST.

lHTnjFKlLlM|M[0[p|oUlpAOf 0

Normal
Indication

All lit

Refer to
Note in step
2 5 .

All lit

Refer to
Note in step
2 5 .

D-Ua

FlPAOBI NUMIC*
1 Ift-

Figure 7-2. Lamp Test (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES-
UNIT N A M E ;

Step

2 15

*-̂

2-16

Z E &

Panel

MT

_/'

MT

(UNIT NO.

Operation

Observe all lamps on this panel

Note
The ADDRESS REGISTER lamps,
REPEAT, COD ENABLE and
ENABLE COMPARE are the only
lamps in the MANUAL CONTROL
area The two ERROR DETEC-
TION-RESETS and all unetched.
buttons arc not lamps

Press and release LAMP TEST.

Of]F OIH 1 J|K|L|M|N
. 1 1 1 II 1

OlPlOlR PAGE 01
Tt±

Normal
Indication

All lit

Refer to
Note in step
2. 5.

Dnta

If PAGES NUMBER
A-

Figure 7-2. Lamp Test (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: lUNITNO.

Step

3.0

Exp,

3 1

3 2

3,3

"HIP!

Panel

PC

PC

PC

Die IF ic

Operation

Discrete Control

This procedure ensures that the
f28VDC. +16VDC and +8VDC push-
uuttons can select +28VDC, 16VDC
or +8VDC (respectively) as a discrete
supply voltage

Press and release POWER SUPPLY .
ERROR.

Connect digital voltmeter between
+281 test points

Perform tests 1 through 10 of
Table I

•

Normal
Indication

!

Refer to I
Table L

•^•^•iMHî HB l̂̂ MIMHB

• Data

•

Record
data on
Table I

|H|I|J|K|L|M|N|O fjoifUmtt orlPAoai NUMICR
mmmmmmmm

Figure 7-3. Discrete Control Check (Sheet 1 of 2)
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INTERNATIONAL BUSINESS MACHINES -

UNIT NAME: I UNIT NO.

Table I

Test Press and release Lamp lit Lamps not lit Voltage (VDC) Data

1

2

3

4

5

6

7.

8

9

10

+ 16VDC

fSVDC

+ 16VDC

+28VDC

+ 8VDC,

+28VDC

+ 8VDC

POWER SUPPLY
ERROR

+ 16VDC

POWER SUPPLY
ERROR

+16VDC

+8VDC

+ 16V DC

+28VDC

+ 8VDC

+28VDC

+ 8VDC

+28VDC

+ 16VDC

+28VDC

+28VDC and
+8VDC

f28VDC and
+ 16VDC

+28VDC and
+8VDC

+16VDC and
+8VDC

28VDC and
+ 16VDC

+ 16VDC and
+8VDC

+28VDC and
+ 16VDC

+ 16VDC and
+8VDC

+28VDC and
48VDC

+ 16VDC and
+8VDC

Figure 7-3. Discrete Control Check (Sheet 2)

IV-7-23



INTERNATIONAL BUSINESS MACHINES- ; : ;
UNIT NAME: UNIT NO.
Step

4.0

Exp.

•>

4.1

4.2

4.3

4 .4

4.5

4.6

4.7

4.8

4.9

4.10
•>

A B C

Panel

-

PC

ST

PC

PC

ADC

ADM

MT

MT

ADM

_/'

D E F C

Operation

LVDA Power Supply.

This procedure ensures that +28V is
available at each of twelve LVDA
interface points when power tests
are not being performed. Voltages
are measured by the A/D converter.

Disconnect cable 6940036 if con-
nected between ETS 9430 J6 and
9430 J5.

Press and release POWER SUPPLY
ERROR.

• Set MANUAL DA POWER CONTROL
to CH SW AND PT SWITCH.

Set DA POWER SUPPLY to 1.

Set A/D CONVERTER MODE to
AUTO.

Set TRIGGER to EXT.

Set TRIGGER to EXT.

Set ADDRESS REGISTER-COMMAND
switches as follows:

A8, A6, A5, A2 and Al to on all
others to off.

Press and release CIO.

Observe A/D Multiplexer display

i H 1 J K L M N 0 P Q R PAGE

Normal
Indication

•

268

Data

PAGES NUMBER
of • • ' • ; • / . • ; A- '; : > ' • .

Figure 7-4. LVDA Power Supply Check (Sheet 1 of 5)
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INTERNATIONAL BUSINESS MACHINES-
U N I T NAME:. U N I T NO.

Step

4.11

4.12

4.13

4.14

4.15

4.16

4.17

4.18

4.19

A B C

Panel

ADC

MT

MT

ADM

ADC

MT

MT

ADM

ADC

D E F C

. . . Operation

Observe A/'D Converter display,
and record octal value in Data
column.

Set ADDRESS REGISTER-COMMAND
switches as follows:

A8. A5. A4. A2 and Al to on all
others to off.

Press and release CIO.

Observe A/D Multiplexer display.

Observe A/D Converter display,
and record octal value in Data
column.

Set ADDRESS REGISTER- COMMAND
switches as follows:

A8. A6, A2 and Al to on all -
others to off.

Press and release CIO.

Observe A/'D Multiplexer display.

Observe A/D Converter display,
and record octal value in Data
column.

i H 1 J K L M N O P Q R PAGE

Normal
Indication

Greater than
14400g, less
than 15020s

23g

Greater than
14400g, less
than 150208

248

Greater than
144008. less
than 15020s

Data

PAGES NUMBER
OF A-

Figure 7-4. LVDA Power Supply Check (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

4.20

4.21

4.22

4.23

4.24

4.25

4.26

4.27

A B C

Panel

MT

MT

ADM

ADC

ST *

ST

D E F (

Operation

Set ADDRESS REGISTER-COM-
MAND switches as follows:

A8, A6, A4. A2 and Al to on all
others to off.

Press and release CIO.

Observe A/D Multiplexer display.

Observe A/D Converter display,
and record octal value in Data
column.

Set MANUAL DA POWER CONTROL
to 5.

Connect cable X between ETS
9430-J5 and 9430-J6.

Set MANUAL D A POWER CONTROL
to CH SW AND PT SWITCH.

Repeat steps 4. 7 through 4. 26,
verify that the new octal values
in steps' 4. 11. 4.16, 4.21 and 4. 25
do not differ from the first readings
by more than 1658.

5 H 1 J K i MN 0 P Q R PAGE

Normal
Indication

258

Greater than
144008. less
than 150208

Refer to
Operation
column.

Data

PAGES NUMBER
OF , A-

Figure 7-4. LVDA Power Supply Check (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: IUNIT NO.
Step

4.28

4.29

4.30

4.31

4.32

E
i ii i

Panel

PC

PC

PC

ST '

Operation

Connect digital voltmeter return
(black) lead to test point SP3.

Performs tests 1 through 21 of
Table I.

Remove cable 6940036 from ETS 9430
J6 and 9430 .15.

Set D A POWER SUPPLY to 1.

Set MANUAL D A POWER CONTROL
to NORMAL.

>|e|F|0|H|lU|IClL|M|N|0|P|Q|RpAtt|a1 1 rrrriTi 1 1 ILU — L

Normal
Indication

Refer to
Table I.

Dita

Record
data on
Table I.

r PAOE8I NUMBERIA-

Figure 7-4. LVDA Power Supply Check (Sheet 4)
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INTERNATIONAL BUSINESS MACHINES -
UNIT NAME: IUNITNO.

Table I '

Test

1

2-

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

Set DA POWER
SUPPLY to

1

1

1

2

2

2

3

3

3

. 4

4

4

5

5

5

6

6

6

7

7

7

Measure
voltage at

SP1

SP2

SP4

SP1

SP2

SP4

SP1

SP2

SP4

SP1

SP2

SP4

SP1

SP2

SP4

SP1

SP2

SP4

SP1

SP2

SP4

Voltage (VDC)

+ 28 (±1)

+ 28 (tl)

+ 28 (hi)

+ 28 (+1)

0 (tl)

+ 28 (+1)

+ 28 (tl)

0 (tl)

+28 (+1)

+28 (+1)

+ 28 (hi)

0 (tl) •

+ 28 (Ll)

.28 ( f l )

0 (f 1)

0 (hi)

+ 28 .(tD
+ 28 (+1)

0 (tl)

+ 28 (tl)

+ 28 (tl)

Data

.

M 1 1 M 10 H ! J M IM II PI III U lf!l'l W IJ >1 I.ITTTL
'7.

Figure 7-4. LVDA Power Supply Check (Sheet 5)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: IUNIT NO,

Step -

5.0

EXP.

5.1

5.2

5 3

*,

5.4

5.5

5.6

5.7

III 9ZI

Panel

•

PC

PC

DAI

ST

IM

PC

PC

Operation

LVDA Power Control.

This procedure checks the power
control signals (XMEMS, XMEMC
and XMEMR) during power-up,
power -down and free- run operation.

Press and release POWER SUPPLY
ERROR.
Observe following lamps:

INITIAL SEQ
INITIAL ERROR
FULL SEQ
FULL ERROR
SEQ OFF
SEQ OFF ERROR

With oscilloscope, observe signals
at following points:

Test Point Signal Name
TP27A XMEMC
TP27B XMEMS
TP27C XMEMR
TP27D HLT X

Set MANUAL D A POWER CONTROL
rotary switch to FREE RUN.

Set OPERATING MODE to MAN TEST

Make sure that D A POWER SUPPLY
rotary switch is set to 1

Observe following lamps:
DA SEQ ERROR- POWER UP
DA SEQ ERROR- POWER DOWN
HLTX

INITIAL SEQ, FULL ERROR,
FULL SEQ and SEQ OFF

D ? f 9ltL 1 tf 1* ••• *IN o|Mo|ii|aiit «ii-J-l-X-:! 1 111 —

Normal
Indication

Not lit
Not lit
Not lit
Not lit
Lit
Not lit

0V level
0V level
0V level
0V level

Lit
Lit
Flashing on
and off
Flashing on
and off in
sequence

)
U.ita

\

F PAQG8 NUMBER
A-

Figure 7-5. LVDA Power Control Check (Sheet 1 of 15)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: I UNIT NO.

Step

5 8

5. 9

5.10

5.11

5.12

5.13

5.14

5.15

5.16

TTQcTr

Panel

MT

DAI

MT

DAI

••.,

ST
y

PC

PC

PC

PC

°WIFM

Operation

Sync oscilloscope from TP26; use
negative trigger and set time base
for 10 MS 'CM,

Observe signals at following points:
TP27C (XMEMR)

' TP27D (HLTX)

Sync oscilloscope from TP34; use
negative trigger and set time base
for 10 MS/CM.

Observe signals at following points:
TP27A (XMEMC)

TP27B (XMEMS)

TP27D (HLTX)

Set MANUAL D A POWER CONTROL
rotary switch to NORMAL.

Press and release POWER SUPPLY
ERROR.

Press and release INITIAL SEQ.

Observe following lamps:
INITIAL SEQ
SEQ OFF
INITIAL ERROR
HLTX .

Press and release FULL SEQ.

IN 1 1 1 j hcklMiNioipioiitip*Mla
•PI Pi 1 1 1 1 M 1 1 1 1 1 L

Normal
Indication

Illustration
A

Illustration
D

Illustration
C

Illustration
D

Illustration
E

.Lit
Not lit
Not lit
Lit

DUa

*

FlfMOl NUMBER
1 \fr

Figure 7-5. LVDA Power Control Check (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES -
UNIT NAME: UNIT NO.

ILLUSTRATION A _
(XMEMR) +28 V-

*^

— SMS (MIN.)
MM

_/

ILLUSTRATION B
(HLTX) +28 V •

ILLUSTRATION C
(XMEMC) +28 V

0V

ILLUSTRATION D
(XMEMS)

+28 V

0V

ILLUSTRATION E
(HLTX) +28 y

ov

A B C D E F G H I J K L M IN

'

• 50MS (MIN .) J
I.|25>2)MS U-

. 65MS (MIN .) J
— *| \-- 10MS (MIN

• 7SMS fMIN ̂  •

\
0 P Q R PAGE OF PAGES NUMBER

A-

Figure 7-5. LVDA Power Control Check (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES- ;
UNIT NAME: 1 UNIT NO.
Step j

5.17 .

1
.

5.18

5.19

5.20

I

5*21

5.22

5.23

5., 24

5.25

Panel

PC

PC

PC

DAI
.

MT

PC

DAI

MT

DAI
j

illklclDlclph

Operation

Observe following lamps:
FULL ERROR

FULL SEQ
INITIAL SEQ
HLTX
DA SEQ ERROR- POWER UP

Press and release SEQ OFF.

Observe following lamps:
HLTX

SEQ OFF
FULL SEQ
POWER DOWN

Observe signals at following points:
TP27A (XMEMC), TP27B (XMEMS)
TP27C (XMEMR) and TP27D (HLTX

Sync oscilloscope from TP26; use
negative trigger and set time base
for 1 MS/CM,

Press and release INITIAL SEQ
while observing signal at TP27C
(XMEMR). Press and release
SEQ OFF. (Repeat step if
necessary.)

Observe signal at TP27D (HLTX)

Sync oscilloscope froni TP34; use
negative trigger and set time base
for 10 MS/CM. (Use chopped sweep.)

Connect oscilloscope probes as
follows: ; . . v

Probe 1 to TP27A (XMEMC)
Probe 2 to TP27B (XMEMS)
Probe 3 to TP27D (HLTX)

Iullljll(llJu(MlolplolRlPAMlO

Normal
Indication .

Lights then
goes out
Lit
Not lit
Not lit
Lit

.

Lights then
goes out
Lit
Not lit
Lit

0V levels

Illustration A
(whenever
INITIAL SEQ
is pressed)

+ 28V level

' • V i"

D i t a

t

MBBMMaHBI^BM

P PAOOI NUMBER

Figure 7-5. LVDA Power Control Check (Sheet 4)
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( INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: IUNIT NO.
Step 1

5.26

5.27

5,28

5.29

5.30

5,31

5.32

5. 33

5,34

7ITF1

Panel

PC

MT

DAI
•1

PC

PC

IM

PC

PC

Die IP i<

Operation

Press and release FULL SEQ
while observing oscilloscope
display Press and release
INITIAL SEQ. (Repeat step if
necessary. )

Sync oscilloscope from TP27; use
negative trigger and set time base
for 5 MS/CM. (Use chopped sweep. )

Connect oscilloscope probes as
follows:

Probe 1 to TP27D (HLTX)
Probe 2 to TP27C (XMEMR)
Probe 3 to TP33 (DA PW ON)

Press and release FULL SEQ;
press and release SEQ OFF while
observing oscilloscope display.
(Repeat step if necessary. )

»
Set oscilloscope time base for 50
MS/CM.

Press and release FULL SEQ;
press and release SEQ OFF while
observing signal at TP27D (HLTX).
(Repeat step if necessary )

Set OPERATING MODE to AST EC.

Press and release INITIAL SEC.

Observe following lamps:
INITIAL SEQ
SEQ OFF
FULL SEQ

JILTX
IHII !JlKiUMSNlolplol«ll»A«do!

Tl¥l 1 1 1 1 1 1 1 I 1 LU_1_LJ L

Normal
Indication

Illustration
F (whenever
FULL SEQ is
pressed)

Illustration
G (whenever
SEQ OFF is
pressed

Illustration
H (whenever
SEQ OFF is
pressed.

Lit
Not lit
Not lit

MMoai NI
1 IA-

Dita

JMBCft
MMOMMHH

Figure 7-5. LVDA Power Control Check (Sheet 5)
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INTERNATIONAL BUSINESS MACHINES -
UNIT NAME: UNIT NO.

ILLUSTRATION F

-50MS (MINI.)
MS

CHANNEL 1
CXMEMC)

CHANNEL 2
(XMEMS)

CHANNEL 3
faLTX)

65MS (MIN.) 10MS (MIN.

75MS (MIN.)

V

CHANNEL 1
(HLTX)

ILLUSTRATION G H H~ SMS (MIN.)
CHANNEL 2
0CMEMR)

CHANNEL 3
(DA PW ON)

13MS

ILLUSTRATtON H
(HLTX)

+28 V

0V

283 ffc25) MS

V

B H M N PAGE Of PAGES NUMBER
A-

Figure 7-5. LVDA Power Control Check (Sheet 6)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME; . . . . . . . . . . . . . . - UNIT N O .

Step

5.35

5.36

5.37

5.38

5.39

5.39.1

5.40

5.41

5.42

5.42.1

EXP

•I

5.43

5.44

5.45

A B C

_ s

Panel

PC

PC

PC

PC

IM

PC

PC

PC

IM

PC

P€

PC

PC

D E F C

Operation

Press and release FULL SEQ.

Observe following lamps:
FULL SEQ
INITIAL SEQ
SEQ OFF
HLTX

Press and release SEQ OFF.

Observe following lumps:
HLTX

SEQ OFF

Set OPERATING MODE to ADAPT.

Observe ERROR. CHANNEL and
MODULE lamps.

Press and release INITIAL SEQ.

Observe HLTX and INITIAL SEQ.

Set OPERATING MODE TO MAN
•TEST.

Observe ERROR. CHANNEL and
MODULE lamps.

The following steps check the DA
SEQ ERROR lamp circuits. Errors
are simulated by the MANUAL
D A POWER CONTROL rotary
switch (referred to as the Self Check
switch).

Press and release DC OFF.

Observe DC OFF.

Press and release POWER OFF.

J ' H 1 J K L M N O P Q R PAGE

Normal
Indication

Lit
Not lit
Not lit
Not lit

Lights then
goes out
Lit

All l i t

Both lit

None lit

Lit

Data

PAGES NUMBER
OF , A-

Figure 7-5. LVDA Power Control Check (Sheet 7)
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: INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

5.46

5.47

5.48

5.49

5.50

5.51

5.52

5. 53 .

5.54

5.54.1

5. 54. 2

5.54.3

5.54.4

5.55

5.56

5.57

A B C

panel

PC

IM

ST

PC

PC

PC

PC

PC

PC

PC

PC

PC

PC

PC

D E F <

»
Operation

Observe following lamps:
DC OFF
POWER OFF

Remove paddle car'd 02B12A02 and
reinsert in location 02B2A04.

Insert self -test paddle cable between
02B2A02 and 02B2A03.

Set OPERATING MODE to ADAPT.

Set Self -Check switch to 1.

Press and release POWER ON.

Observe POWER ON.

Press andVelease DC ON.

Observe DC ON.
,/

Observe ERROR, CHANNEL and
MODULE lamps.

Press and release POWER SUPPLY
ERROR.

Observe ERROR, CHANNEL and
MODULE lamps.

Press and release FULL SEQ.

Observe following lamps:
FULL SEQ
DA SEQ ERROR -POWER UP
SEQ UP

Press and release SEQ OFF.
Observe following lamps:

SEQ. OFF
DA SEQ ERROR -POV ER DOWN

' POWER DOWN

5 H I J K L M N O P Q R PAGE

Normal
Indication

Not lit
Lit

Lit

Lit

All lit

None lit

Lit
Not lit
Not lit

Lit
Not lit
Lit

Data

PAGES NUMBER
: • "' or A-

Figure 7-5. LVDA Power Control Check (Sheet 8)
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INTERNATIONAL BUSINESS MACHINES-
UNIT N A M E ; U N I T NO.

Step

EXP.

5.58

5.59

A B C

Panel

ST

PC i

D E F C

Operation

The following steps simulate a -3V
LVDA power supply error. .

Set Self -Check switch to 2. ;

Press and release FULL SEQ.

1 H 1 J K L M N O P Q R PAGE

Normal
Indication Data

PAGES NUMBER
. , v -. . • - .OF A-

Figure 7-5. LVDA Power Control Check (Sheet 9)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME: I UNIT NO.

Step Panel Operation
Normal

Indication

5.60 PC

5.61

5.: 62

5.63

5.64

EX P.

5.65

5.66

5.67

5.68

5.69

5.70

PC

PC

PC

PC

ST

PC

PC
**

PC

PC

PC

Observe following lamps:
FULL SEQ
DA SEQ ERROR-POWER UP

Pressmnd release SEQ OFF.

Observe following lamps:
SEQ OFF

Press and release RESET (adjacent
to POWER UP and POWER DOWN
lamps)

Observe following lamps:
DA SEQ ERROR-POWER UP
DA SEQ ERROR-POWER DOWN

The following steps simulate a +6V
LVDA power supply error.

Set Self-Check switch to 3.

Press and release FULL SEQ.

Observe following lamps:
FULL SEQ
DA SEQ ERROR-POWER UP

rPress and release SEQ OFF.

Observe following lamps:
SEQ OFF
DA SEQ ERROR-POWER DOWN

Press and release RESET (adjacent
to POWER UP and POWER DOWN
lamps).

Lit
Lit

Lit

Not lit
Not lit

Lit
Lit

Lit
Lit

Figure 7-5. LVDA Power Control Check (Sheet. 10)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME; . I UNIT NO.

Step

5.71

EXP.

5.72

5 73

1 5.74

5 75

5.76

5. 77

5 78

EXP.

5.79

5.80

5.81

TTiTc1

Panel

PC

ST

PC

PC

PC

PC

PC

PC

•f

ST

PC

PC

OlClFKfftgn 1 1 1
^MIMS^MI^^^^^^^^^^^^ ̂ ^^^^

Operation

Observe following lamps:
-DA SEQ ERROR-POWER UP
DA SEQ ERROR-POWER DOWN

The following steps simulate a +20V
LVDA power supply error.

Set Self-Chock switch to 4.

Press and release FULL SEQ.
•

Observe following lamps:
FULL SEQ
DA SEQ ERROR- POWER UP

Press and release SEQ OFF.

Observe following lamps:
SEQ OFF
DA SEQ ERROR-POWER DOWN

Press and release RESET (adjacent
to POWER UP and POWER DOWN
lumps).

Observe following lamps: -
DA SEQ ERROR- POWER UP
DA SEQ ERROR- POWER DOWN

The following steps simulate a +12V
LVDA power supply error.

Set Self-Check switch to 5.

Press and release FULL SEQ.

Observe following lamps:
FULL SEQ
DA SEQ ERROR- POWER UP

IHM U I K I L I M I N OlP QlSjPAttlo
T Tl 1 II J 1 Tl *

Normal
Indication

Not lit
Not lit

Lit
Lit

Lit
Lit

Not lit
Not lit

Lit
Lit

Dita

1

FIPAOES NUMBER
1 A*

Figure 7-5. LVDA Power Control Check (Sheet 11)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME:

Step

* 5 82

5.83

5 84

5 85

EXP.

5.86

5.87

5.88

5.89

5.90

5.91

5.92

EXP.

OTIcl

Panel

PC

PC

PC

PC

ST

PC

PC

PC

PC

PC

PC

| UNIT NO,

Operation

Press and release SEQ OFF.

Observe following lamps:
SEQ OFF
DA SEQ ERROR- POWER DOWN

Press and release RESET (adjacent
•to POWER UP and POWER DOWN
lamps).

Observe following lamps:
DA SEQ ERROR- POWER UP
DA SEQ ERROR-POWER DOWN

The following steps simulate a +20
memory 1 power supply error.

Set Self-Check switch to 6.

Press and release FULL SEQ.

Observe following lamps:
FULL SEQ
DA SEQ ERROR- POWER UP

•
Press and release SEQ OFF.

Observe following lamps:
SEQ OFF
DA SEQ ERROR- POWER DOWN

Press and release RESET (adjacent
•to POWER UP and POWER DOWN
lamps)

Observe following lamps:
DA SEQ ERROR- POWER UP
DA SEQ ERROR- POWER DOWN

The following steps simulate a +20
memory 2 power supply error

pHH( IH ilvf^li!||lMl0lpl9lRlpAifl0(

Trl 1 1 1 1 1 1 1 1 M 1 1 1 u — L.

Normal
Indication

Lit
Lit

Not lit
Not lit

Lit
Lit

Lit
Lit

Not lit
Not lit

Data

-

FlPAOES NUMItft
I A~

Figure 7-5. LVDA Power Control Check (Sheet 12)

IV-7-40



INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: IUNIT NO.

'Step

5.93

5.94

5.95

5.96

5.97

5 98

5.99

EXP.

5.100

5.101

5.102

5. 103

5. 104

TTEcOil:]

Panel

ST

PC

PC

PC

PC

PC

PC

•

ST

PC

PC

PC

PC

o t fTci i i

*

Operation

Set Self-Check switch to 7.

Press and release FULL SEQ.

Observe following lamps:
FULL SEQ
DA SEQ ERROR-POWER UP

Press and release SEQ OFF.

Observe following lamps:
SEQ OFF
DA SEQ ERROR- POWER DOWN

Press and release RESET (adjacent
to POWER UP and POWER DOWN
lamps).

Observe following lamps:
DA SEQ ERROR- POWER UP
DA SEQ ERROR- POWER DOWN

The following steps simulate a failun
in which +20 for MEM 1 comes up
too soon and stays up too long.

Set Self-Check switch to 8.

Press and release FULL SEQ.

Observe following lamps:
FULL SEQ
DA SEQ ERROR- POWER UP

Press and release SEQ OFF.

Observe following lamps:
SEQ OFF
DA SEQ ERROR-POWER DOWN

Normal
Indication

Lit
Lit

Lit
Lit

Not lit
Not lit

Lit
Lit

Lit
Lit

Data

-

H 777055 OPlQlR PASC OF PAGES NUMBER
T" fT *-

Figure 7-5. LVDA Power Control Check (Sheet 13)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME:

Step

5.105

,

5.106

.

EXP

5 107

5.108

5. 109

5.110

5.111

5.112

5.113

EXP

5.114

runs

Panel

PC

PC

ST

PC

PC

PC

PC

PC

PC
t

ST

H&J&J

IUNIT NO.

Operation

Press and release RESET (adjacent
to POWER UP and POWER DOWN
lamps) .

Observe following lamps:
DA SEQ ERROR-POWER UP
DA SEQ ERROR- POWER DOWN

The following steps simulate a fail-
ure in which f20V for MEM 2 comes
up too soon and stays up too long.

Set Self-Check switch to 9.

Press and release FULL SEQ.

Observe following lamps:
FULL SEQ
DA SEQ ERROR- POWER UP

Press and release SEQ OFF.

Observe following lamps:
SEQ OFF
DA SEQ ERROR- POWER DOWN

Press and release RESET (adjacent
to POWER UP and POWER DOWN
lamps).

Observe following lamps:
DA SEQ ERROR- POWER UP
DA SEQ ERROR- POWER DOWN

The following steps simulate the
HALTV signal going to 0V.

Set Self-Check switch to 10.

Normal
Indication

Not lit
Not lit

Lit
Lit

Lit
Lit

Not lit
Not lit

Data

IHII IJIKILIMIN OlPlQlftlMitlOP MKSI NUMMM
Tl Ji i « i i L..I. i • i i • -ia: — _

Figure 7-5. LVDA Power Control Check (Sheet 14)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: [UNIT WO,

Step

5.115

5.116

5.117

5.118

5."! 19

5.120

5.121

5 122

5 123

5. 124

5, 125

5 126

5.127

5.128

5.129

5. 130

Panel

PC

PC

PC

PC

PC

PC

IM

ST

PC

PC

PC

PC

PC

PC

Die lrl<

Operation

Press and release FULL SEQ.

Observe following lamps:
FULL SEQ
DA SEQ ERROR- POWER UP

Press and release SEQ OFF.

Observe following lamps:
SEQ OFF
DA SEQ ERROR- POWER DOWN

Press and release RESET (adjacent
to POWER UP and POWER DOWN
lamps).

Observe following lamps:
DA SEQ ERROR- POWER UP
DA SEQ ERROR-POWER DOWN

Set OPERATING MODE to MAN TEST

Set Self-Check switch to OFF,

Press and release DC OFF.

Press and release POWER OFF.

Remove self -test paddle cable from
02B2A02 and 02B2A03.

Remove paddle card from 02B2A04,
and reinsert at 02B2A02.

Press and release POWER ON.

Observe POWER ON.

Press and release DC ON.

Observe DC ON.

Normal
Indication

Lit
Lit

Lit
Lit

Not lit
Not lit

Lit

Lit

D-i ta

Inl i |J!K|L|M|N|O|P <J|R PAM or PAOES| NUMBER

Figure 7-5. LVDA Power Control Check (Sheet 15)
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INTERNATIONAL BUSINESS IMCHINES- """"

Step

6.0

EXP

EXP

6, 1

6 2

6 3

EXP,

6,4

lilleXil

Panel

DAI

PC

PC

i

PC

p i 'fp
L

IUNIT NO.

Operation

Channel Switching and Power Test

This procedure checks the channel
switching and power test indicators
and the ERROR, CHANNEL and
MODULE indicators Channel
switching and power test pulses
GCOA through GCOG and GCOR are
also checked

The following steps check the CHAN
NEL SELECT indicators

Connect resistors between TP27H
and the following test points:

Test Point Resistance (ohms
TP26A (GCOA) 900
TP26B (GCOB) 900
TP26C (GCOC) , 900
TP26D (GCOD) 900
TP26E (GCOE) 450
TP26F (GCOF) 900
TP26G (GCOG) 450
TP26H (GCOR) 110

Press and release POWER SUPPLY
ERROR

Perform tests 1 through 20 of
Table I.

The following step checks the
POWER SUPPLY AND DISCRETE
OUTPUT indicators

Perform tests 1 through 30 of
Table II.

H|I|J|K|LIM|N 0|P|9|ft|m0E OfTiTPI 1 1 III

Normal
Indication

Refer to
Table I

Refer to
Table II

D:ita

'

r|PAOCS| NUMBER1 IA-
Figure 7-6. Channel" Switching and Power Test Checks (Sheet 1 of 19)
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INTERNATIONAL BUSINESS MACHINES -
UNIT NAME: IUNIT

Table I

Test

1

2

3

4

5

6

7

8

( 9

10

11

12

13

14

15

16

17

18

19

20

Press and Release
CHANNEL SELECT-

COMD 1

COMD 2

COMD 1

COMD 3

COMD 1

TMR

COMD 1

COMD 2

COMD 3

COMD 2

TMR

COMD 2

COMD 3

TMR

COMD 3

*POWER SUPPLY ERROR

COMD 1

*POWER SUPPLY ERROR

COMD 2

*POWER SUPPLY ERROR

NO.

CHANNEL SELECT
Lamps Lit

COMD 1 and CTRL 1

COMD 2 and CTRL 2

COMD 1 and CTRL 1

COMD 3 and CTRL 3

COMD 1

TMR

COMD 1

and CTRL 1

and CTRL 1

COMD 2 and CTRL 2 ,

COMD 3 and CTRL 3

COMD 2 and CTRL 2

TMR

COMD 2 and CTRL 2

COMD 3 and CTRL 3

TMR

COMD 3 and CTRL 3

TMR

COMD ]

TMR

and CTRL 1

COMD 2 and CTRL 2

TMR

*Located on PC panel. •

[A|B[C|D|EIF|GIH[I [j|K[L[M|N|o|piQ[R[RftQg[or[RftGES
| | 1 111 111 1 1 | 1 1 I I I I I 1 1

NUMBER
A-

*>

Figure 7-6. Channel Switching and Power Test Checks (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: (UNIT NO,

Table II

Test

'1

2

3

4

5

6

7,

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

Press and release
POWER SUPPLY AND
DISCRETE OUTPUT-

COMD 1

COMD 2

COMD 1

COMD 3

COMD 1

COMD 4

COMD 1

COMD 2

9 COMD 3

COMD 2

COMD 4

COMD 2

COMD 3

COMD 4

COMD 3

'POWER SUPPLY ERROR

COMD 1

'POWER SUPPLY ERROR

COMD 2

'POWER SUPPLY ERROR

COMD 4

'POWER SUPPLY ERROR

POWER SUPPLY AND
DISCRETE OUTPUT

Lamps Lit

COMD 1 and CTRL 1

COMD 2 and CTRL 2

COMD 1 and CTRL 1

COMD 3 and CTRL 3

COMD 1 and CTRL 1

COMD 4 and CTRL 4

COMD 1 and CTRL 1

COMD 2 and CTRL 2

COMD 3 and CTRL 3

COMD 2 and CTRL 2

COMD 4 and CTRL 4

COMD 2 and CTRL 2

COMD 3 and CTRL 3

COMD 4 and CTRL 4

COMD 3 and CTRL 3

none

COMD 1 and CTRL 1

none '

COMD 2 and CTRL 2

none

COMD 4 and CTRL 4

none

'Located on PC panel.

|A|B|C|D|E|F|Q|Hh|J[K|L|M|N|Q]FiQ[HpiQg[Orp^6ES| NUMBER
III II 1 1 1 1 1 1 1 1 1 1 1 1 1 | 1 1 IA-

Figure 7-6. Channel Switching and Power Test Checks (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME: I UNIT NO.

Table H (cont )

Test

Press r.d release
POWER SUPPLY AND
DISCRETE OUTPUT-

POWER SUPPLY AND
DISCRETE OUTPUT

Lamps Lit

23

24

25

26

27

28

29

30

COMD 1

RESET

COMD 2

RESET

COMD 3

RESET

COMD 4

RESET

COMD 1 and CTRL 1

none

COMD 2 and CTRL 2

none

COMD 3 and CTRL 3

none

COMD 4 and CTRL 4

none

OFKGESI
I I * -

NUMBER

Figure 7-6. Channel Switching and Power Test Checks (Sheet 4)
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*.

INTERNATIOI
UNIT NAME:
Step

EXP

6.5
•

6.6

6.7

6 8

6.9

6, 10

6 11
_/

6 12

6 13

AJIIC
J!L

Panel

PC

PC

PC

PC

PC

PC

PC

PC

PC

MAL BUSINESS MACHINES-

IUNIT NO.

Operation

The following steps check the charac-
teristics of the channel switching and
power test signals (GCOA through
GCOG and GCOR)

Press and release CHANNEL SELECT
COMD 1 while observing signal at
TP26H (GCOR)

Press and release CHANNEL SELECT
COMD 1 while observing signal at
TP26E (GCOE)

Press and release CHANNEL SELECT
COMD 1 while observing signal at
TP26F (GCOF).

Press and release CHANNELSELECT
COMD 2 while observing signal at
TP26E (GCOE)

Press and release CHANNELSELECT
COMD 2 while observing signal at
TP26G (GCOG)

Press and release CHANNELSELECT
COMD 3 while observing signal at
TP26F (GCOF).

Press and release CHANNELSELECT
COMD 3 while observing signal at
TP26G (GCOG).

Press and release CHANNELSELECT
TMR while observing signal at TP26E
(GCOE). '

Press and release CHANNELSELECT
TMR while observing signal at TP26F
(GCOF)

0 C flo|H|l|J|K|L|M|N 0|Plq|ft|Mit|<tfrrrrrlTJ I ill l

Normal
Indication

Illustration A
i

Illustration B

• Illustration B

Illustration B

. Illustration B

Illustration B

Illustration B

0V level

0V level

Dnta

'IPAOES NUMBER
1 A-

Figure 7-6. Channel Switching and Power Test Checks (Sheet 5)
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INTERNATIONAL BUSINESS MACHINES-
U N I T N

Step

•i

6.14

6.15

6. 16

6, 17

6 18

6 19

6.20

6 21

All 1CXL

AME;
Panel

PC

PC

PC

PC

PC

PC

PC
**

s

PC

D E F 3

[UNIT NO,

Operation

Press and release CHANNEL SELECT
TMR #hile observing signal at TP26G
(GCOG).

Press and release POWER SUPPLY
AND DISCRETE OUTPUT -COMD 1
while observing signal at TP26A
(GCOA)

Pres% and release POWER SUPPLY
AND DISCRETE OUTPUT -COMD 1
while observing signal at TP26B
(GCOB)

Press and release POWER SUPPLY
AND DISCRETE OUTPUT-COMD 2
while observing signal at TP26A
(GCOA)

Press and release POWER SUPPLY
AND DISCRETE OUTPUT-COMD 2
while observing signal at TP26C
(GCOC)

Press and release POWER SUPPLY
AND DISCRETE OUTPUT-COMD 3
while observing signal at TP26B
(GCOB)

Press and release POWER SUPPLY
AND DISCRETE OUTPUT-COMD 3
while observing signal at TP26D
(GCOD)

Press and release POWER SUPPLY
AND DISCRETE OUTPUT-COMD 4
while observing signal at TP26C
(GCOC)

517^ C|?JM OIP & * p« 01

Normal
Indication

- 0V level

Illustration C

Illustration C

Illustration C

Illustration C

Illustration C

Illustration C

Illustration C

Dita

' PAOES NUMBER
A-

Figure 7-6. Channel Switching and Power Test Checks (Sheet 6) .
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INTERNATIONAL BUSINESS MACHINES -
UNIT NAME: UNIT NO.

10MS(MIN.) —•]

ILLUSTRATION A
' (GCOR)

+28V -

0V _

(MIN.) 10MS (MJN.)

."•• ILLUSTRATION B ,
(OCOE, GCOF AND OCOO)

v

• . ' '••$ '

1

I

> *

ILLUSTRATION C 28V
(GCOA, GCOi, GCOC ANO -

ocdoj ••-"

0V

10MS (MJN.)

H M N PAGE OF PAGES NUMBER

Figure 7-6. Channel Switching and Power Test Checks (Sheet 7)
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INTERNATIONAL BUSINESS MACHINES-
UNIT N

Step

6, 22

6 23

EXP

6,24

6 25

6.26

6.27

6.28

6.29

6.30

6.31

AjBIC

XL

AME:

Panel

PC

PC

PC

IM

IM

IM

IM

MT

MT

PC

10

.

IUNIT NO.

Operation

Press and release POWER SUPPLY
AND DISCRETE OUTPUT -COMD 4
while observing signal at TP26D
(GCOD)

Press and release POWER SUPPLY
AND DISCRETE OUTPUT -RESET
while observing signal at TP26H
(GCOR)

The following steps check the ERROR,
CHANNEL and MODULE indicators.

Press and release POWER SUPPLY
ERROR

Set OUTPUT REGISTERS -selector
switch to DIN

Set OUTPUT REGISTERS-COMD
switches as follows:

13 to on
all others to off

Press and release INSERT.

Observe following OUTPUT REG-
ISTERS-REG lamps:

13
all others

Set ADDRESS REGISTER -COMMAND
switches as follows:

A9. A8, A4, A2 and Al to on
all others to off (613)

Press and release CIO.

Observe ERROR. CHANNEL-and
MODULE lamps.

Normal
Indication

Illustration C

Illustration A

Lit
Not lit

All lit

DUa

HI 1 mKILlMlN OlP 2 SJPAOClOf iPAflOl NUMBER |Trl rl J 1 J 1 1 • IA~ 1

Figure 7-6. Channel Switching and Power Test Checks (Sheet 8)
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' INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: I UNIT NO.

Step

6.32

6.32.1

6.32.2

*>

EXP.

A B C

Panel

PC

PC

2>

D E F l|

~/
Operation

Press and release CHANNEL SELECT
COMD 1.

Observe following CHANNEL SELECT
lamps:

COMD 1 and CTRL 1
all others

•

Perform all tests of Table m.
(Refer to following explanation. )

For each line in Table HI, proceed
as follows:

1. Load EM REG:
a. Set OUTPUT REGISTERS

selector switch to EM REG.
. b. Set OUTPUT REGISTERS-

COMD switches as shown
in EM REG column,

c. Press and release INSERT.
2. Load DIN REG:

a. Set OUTPUT REGISTERS
selector switch to DIN.

b. Set OUTPUT REGISTERS -
COMD switches' as shown
in DIN REG column,

e. Press and release INSERT.
3. Observe Displays:

a. CHANNEL SELECT lamps •
b. ERROR lamps
c. CHANNEL lamps
d. MODULE lamps

Not*

The EM REG and DIN REG
. bit configurations chang*

only slightly between suc-
cessive steps. It may not
be necessary to load both
registers for each step.

1 H 1 fST K L M N 0 P £ R PAGE
0

Normal
Indication

Lit
Not lit

k

Refer to
Table m.

>.

• ! >
. ,v '

Data

%

•

[RAGES NUMBER
r\ . A-

Figure 7-6. Channel Switching and Power Test Checks (Sheet 9)
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INTERNATIONAL BUSINESS MACHINES-

U N I T NAME; -: U N I T NO.

Step

6.32.3

6 .32 .4

6.32.5

6.32.6

6. 32. 7

6.32.8

6.32.9

6.32. 10

6.32. 11

6.33

A B C

Panel

PC

PC

PC

PC

PC

PC

IM

D E F G

Operation

pVess and release CHANNEL SELECT
COMD 2.

Observe following CHANNEL SELECT
lamps:

COMD 2 and CTRL 2
all others

Perform all tests of Table IV.

Press and release CHANNEL SELECT
COMD 3.

Observe following CHANNEL SELECT
lamps:

COMD 3 and CTRL 3
all others

Perform all tests of Table V.
-

Press and release CHANNEL SELECT
TMR.

Observe following CHANNEL SELECT
lamps:

TMR
all others

Perform all tests of Table VI.

Press and release OUTPUT
REGISTERS-REG RESET.

i

H 1 J K L M N O P Q R PAGE

N o r i n a l
Indication

Lit
Not lit

Refer to
Table IV.

.

Lit .
Not lit

Refer to
Table V.

.

Lit
Not lit

Refer to
Table VI.

Data

:

PAGES NUMBER
OF A-

Figure 7-6. Channel Switching and Power Test Checks (Sheet 10)
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I N T E R N A T I O N A L BUSINESS MACHINES -
U N I T N A M E ; U N I T NO.

Table HI

A

EM REG BITS

8

1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
ft
1

i
i
i
i
i
i
i
i
i
i
1
i
1
1
i
i
i
i
i
i
i
i
i
1
i
i
i
i
i
i
]
i
i
1
1
0
i
1
i
J
1
i
i
i

2

L

1
1
1
1
1
1
1
1

1
1
1
I
1
1
1
]
1
1
1
o ,
1
1
1
1
1
1
1
1
1

3

1
1
1
1
1
1
1
1
1
1
1
t
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

'0 '
1

1

4

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
o '
1
1
1
1
1
1
1
1
1
1
1

5

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
0
1
1
1
1
1
1
1
1
1
1
1
1

6

1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
o;i
i
i
ii

7

0
0
U
0
Q.
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

! i!
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

8

0
0
0
0Q
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

' i ,
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

9

0
0
u
0o
0
0
0
0
0
0
0
0
0
0
0
0
0
or
0
0
0
0
0
0
0
0
0
0

10

0
0
0
0
g.
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0

0 0
0
0
0
0
u
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0

11
0
0
0
0ft
0
0
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Figure 7-6. Channel Switching and Power
Test Checks (Sheet 14)
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,

: ' • MT
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(UNIT NO,

Operation

Observe ERROR. CHANNEL and
MODULE lamps.

Set OPERATING MODE to ADAPT.

Observe ERROR, CHANNEL and
MODULE lamps

Set OPERATING MODE to MAN TEST

Observe ERROR. CHANNEL and
MODULE lamps

Set OUTPUT REGISTERS selector
switch to DIN.

Set OUTPUT REGISTERS-COMD
switches as follows:

15 to on
all others to off

Press and release INSERT.

Observe following OUTPUT REG-
ISTERS-REG lamps:

15 "
all others

Set ADDRESS REGISTER -COMMAND
switches as follows:

A9. A8, A 5, A2 and A 1 to on
all others to off

Press and release CIO.

Observe ERROR, CHANNEL and
MODULE lamps.

Set OPERATING MODE to ADAPT.
\
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I T I I I " l
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Indication

All lit

All lit
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Not lit

None lit

1

Dita

' PAGES NUMBER
A-

Figure 7-6. Channel Switching and Power Test Checks (Sheet 15)
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D E F C

Operation

Observe ERROR. CHANNEL and
MODULE lamps.

Set OPERATING MODE to MAN
TEST. -

The following steps ensure that chan-
nel switching and power tests are in-
hibited in the ADAPT mode when the
LVDAME is in FULL SEQ. These
steps also ensure that channel
switching and power tests can be
accomplished in other modes.

Press and release POWER SUPPLY
ERROR.

Set Self Test rotary switch to OFF.

Set MANUAL D A POWER CONTROL
to NORMAL.

Set OPERATING MODE to ASTEC.

Press and release FULL SEQ.

Observe following lamps:
FULL SEQ
POWER UP

Observe following CHANNEL
SELECT lamps:

TMR
all others

Observe POWER SUPPLY AND DIS-
CRETE OUTPUT lamps-

Press and release CHANNEL
SELECT-COMD 1.
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Figure 7-6. Channel Switching and Power Test Checks (Sheet 16)
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(UNIT NO,

Operation

Observe following CHANNEL SELECT
lamps:

TMR
all others

Press and release POWER SUPPLY
AND DISCRETE OUTPUT -COMD 1

Observe POWER SUPPLY AND DIS-
CRETE OUTPUT lamps,

Press and release CHANNEL SELECT
COMD 2.

Observe following CHANNEL SELECT
lamps:

TMR ' >
all others

Press and release POWER SUPPLY
AND DISCRETE OUTPUT -COMD 2.

Observe POWER SUPPLY AND DIS-
CRETE OUTPUT lamps

Press and release CHANNEL SELECT
COMD 3

Observe following CHANNEL SELECT
lamps:

TMR
all others

Press and release POWER SUPPLY
AND DISCRETE OUTPUT-COMD 3.

Observe POWER SUPPLY AND
DISCRETE OUTPUT lamps.
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Figure 7-6. Channel Switching and Power Test Checks (Sheet 17)
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Operation

Press and release POWER SUPPLY
AND DISCRETE OUTPUT-COMD 4.

Observe POWER SUPPLY AND DIS-
CRETE OUTPUT lamps.

Press and release INITIAL SEQ.

Observe INITIAL SEQ and HLTX.

Press and release CHANNEL
SELECT-COMD 1.

Observe following CHANNEL
SELECT lamps:

CTRL 1 and COMD 1
all others

Press and release POWER SUPPLY
AND DISCRETE OUTPUT-COMD 1.

Observe following POWER SUPPLY
AND DISCRETE OUTPUT lamps.

CTRL 1 and COMD 1
all others

Set OPERATING MODE to ADAPT.

Observe ERROR. CHANNEL and
MODULE lamps.

Press and release CHANNEL
SELECT-COMD 2.

Observe following CHANNEL
SELECT lamps:

CTRL 2 and COMD 2
all others

Press and release POWER SUPPLY
AND DISCRETE OUTPUT-COMD 2.
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Operation

Observe following POWER SUPPLY
AND DISCRETE OUTPUT lamps,

CTRL 2 and COMD 2
all others

Press and release FULL SEQ.

Observe FULL SEQ.
HLTX

Press and release CHANNEL SELEC1
COMD 3

Observe following CHANNEL SELECT
lamps:

CTRL 3 and COMD 3
all others

Press and release POWER SUPPLY
AND DISCRETE OUTPUT-COMD 3.

Observe following POWER SUPPLY
AND DISCRETE OUTPUT lamps:

CTRL 3 and COMD 3
all others

Press and release SEQ OFF.

Observe SEQ OFF. and DA SEQ
ERROR-POWER DOWN.
Set OPERATING MODE to MAN TEST
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Operation

Telemetry Return.

The following procedure ensures
that the telemetry return is con-
nected to +8V, ground and -8V when
the corresponding TELEMETRY
RETURN switch is pressed.

Press and release POWER SUPPLY
ERROR.

Connect negative lead of digital
voltmeter to TP15H; connect
positive lead of digital voltmeter
to TP14G

Disconnect self-test cable from
LVDAME 9420J19. Disregard any
lighted DATA ADAPTER TELEMETRY
lamps.

Perform tests 1 and 2 of Table I.

Disconnect digital voltmeter; con-
nect negative lead of digital volt-
meter to TP14G; connect
positive lead of digual voltmeter
to TP15H.

Perform test 3 of Table I

Disconnect digital voltmeter.

Perform tests 4 through 10 of
Table I.

Replace cable removed in step 7. 3.
— •̂ ••w

Normal
Indication Dita

i
1

-

-

t
s
i

Refer to
Table I.

Refer to
Table I

Refer to
Table I

Record
data on
Table I

Record
data on
Table I.

Record
data on
Table I

H " i j'lir i M N o P o ft PAieJorlFAOcs NUMBEK
T 'I 1 1 M II M A:

Figure 7-7. Telemetry Return Check (Sheet 1 of 2)
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INTERNATIONAL BUSINESS MACHINES -

UNIT NAME: I UNIT NO.

Table I

Test Press and Release Lamp Lit Lamps Not Lit Voltage Data

1

2

3

4

5

6

7

8

9

10

+8VDC

SIG GRD

-8VDC

SIG GRD

+8VDC

-8VDC

+8VDC

POWER SUPPLY
ERROR.

-8VDC
4
POWER SUPPLY

ERROR

+8VDC

SIG GRD

-8VDC

SIG GRD

+8VDC

-8VDC

+ 8VDC

SIG GRD

-8VDC

SIG GRD

-8VDC. SIG GRD

-8VDC, +8VDC

SIG GRD, +8VDC

-8VDC. +8VDC

-8VDC. SIG GRD

SIG GRD. f8VDC

-8VDC. SIG GRD

-8VDC, +8VDC

SIG GRD, +8VDC

-8VDC, +8VDC

f8(:0 8)V

0(:.0 5)V

-8(tO 8)V

OfpAGES NUMBER

Figure 7-7. Telemetry Return Check (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME*.

Step

8,6

EXP

EXP

8, 1

p.. 1. 1
8 2

8, 3

8 4

8 5

8 6

8, 7

8 8

8 9 '

Panel

IM

MT
PC

PC

MT

MT

PC

M.T-

PC

MT

IUNIT NO,
Operation

Timing Tests

The fallowing procedures ensure
that the slave and master t iming
generators are operating correctly

The following steps check the master
clock error indicators.

Set OPERATING MODE to SELF
TEST
Observe DATA COMPARE ERROR.
Press and release POWER SUPPLY
ERROR.

Set CLOCK switch to NONE

Press and release Timing Error
RESET switch

Observe following lamps:
OVERALL-W
OVERALL-X
OVERALL-Y
OVERALL-Z

Set CLOCK switch to TEST O-W

Observe the following lamps:
OVERALL-W
OVERALL-X
OVERALL-Y
OVERALL-Z

Set CLOCK switch to TEST O-X

Press and release Timing Error
RESET switch

Normal
Indication D-ua

.,

1

Lil !
:; j

i J

, i

Not lit
Not lit
Not lit
Not lit

Lit
Not lit
Not lit
Not lit

lAIt lclolElFlOlHUiJlKfLlMiNiOlPlQlRlFAOllOflPAQES NUMBERrrri l l n 1 1 i n J » ITI-.I i i IA- i
Figure 7-8. Timing Checks (Sheet 1 of 13)
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INTERNATIONAL BUSINESS MACHINES-

Step

8 10

8. 11

8. 12

8. 13

8 14

8 15

8. 16

8. 17

8 18

8 19

AIIICXL

Panel

MT

PC

MT

MT

PC

MT

MT

PC

MT

MT

UNIT NO.

Operation

Observe following lamps:
OVERALL-W
OVERALL-X
OVERALL-Y
OVERALL-Z

Set CLOCK switch to TEST O-Y.

Press and release Timing Error
RESET switch.

Observe following lamps:
OVERALL-W
OVERALL-X
OVERALL-Y
OVERALL-Z

Set CLOCK switch to TEST O-Z.

Press and release Timing Error
RESET switch.

Observe following lamps:
OVERALL-W
OVERALL-X
OVERALL-Y
OVERALL-Z

Set CLOCK switch to TEST 1-W.

Press and release Timing Error
RESET switch.

Observe following lamps:
OVERALL-W
OVERALL-X
OVERALL-Y
OVERALL-Z

D € TToiNll U I K I L I M I N 0|P £ ft PAOE Of
! i | III ' • I' rJliii - mm ' '' —

Normal
Ind ica t ion

Not lit
Lit
Not ht
Not lit .

Not ht
Not lit
Lit
Not lit

Not lit
Not lit
Not lit
Lit

Lit
Not lit
Not lit
Not lit .

- D i l a '

- •- - - .

>

•:~-
(

I

..._

PAGES NUMBER
A-

i

Figure 7-8. Timing Checks (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES-
UNIT N A M E :

Step

8.20

8.21

8.22

8.23

8. 24

8 25

8.26

8 27

8.28

8.29

8.30

AjljC
XL

Panel

PC

MT

MT

PC

MT

MT

PC

MT

MT

PC

MT

(UNIT NO.

Operation

Set CLOCK switch to TEST 1-X.

Press and release Timing Error
RESET switch.

Observe following lamps:
OVERALL -W
OVERALL-X
OVERALL-Y
OVERALL-Z

Set CLOCK switch to TEST 1-Y.

Press and release Timing Error
RESET switch.

Observe following lamps:
OVERALL -W
OVERALL-X
OVERALL-Y
OVERALL-Z

Set CLOCK switch to TEST 1-Z

Press and release Timing Error
RESET switch

Observe following lamps:
* OVERALL -W

OVERALL-X
OVERALL-Y
OVERALL-Z

Set CLOCK switch to NONE.

Press and release Timing Error
RESET switch

DIE FloiHll J I K I L M|N OlPlg RlPAOC 011 PIT fl r 1 1 1 J —

Normal
Indication

Not lit
Lit
Not lit
Not lit

.

Not lit
Not lit
Lit
Not lit

' '

Not ht
Not lit
Not lit
Lit

ivtta

I

^

i

i

r

F PAGES NUMBER
A-

Figure 7-8. Timing Checks (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES-
U N I T NAME: UNIT NO.

Step

8.31

8.32
thru
8.35

8.36

8.37

8.S8

8.39

8.40

A B C

Panel

MT

MT

PC

MT

MT
I

Operation

Observe following lamps:
OVERALL-W
OVERALL-X
OVERALL-Y
OVERALL- Z

(Deleted)

Observe following lamps:
INTERNAL-W "'
INTERNAL-X
INTERNAL- Y
TNTFRNAT -V
INTERNAL- MISSING
INTERNAL-OVERLAP

Note

In the following step, press and
release the timing Error RESET
switch each time the CLOCK
switch position is changed.

Perform Tests 1 through 8 of
Table I.

Set CLOCK to NONE.

Press and release Timing Error
RESET switch.

Observe all Timing Error lamps.

D E F G H 1 J K L M N 0 P Q R PAGE

Normal
Indication

Not lit
Not lit
Not lit
Not lit

Not lit
Not lit
Not lit
Not lit
Not lit
Not lit

Refer to
Table I.

None lit

Data

Record
data on
Table I.

PAGES NUMBER
. . • . . • . „ ' . . . , • • . , . • - ' o f , A - .

Figure 7-8. Timing Checks (Sheet 4)
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INTERNATIONAL BUSINESS MACHINES -

UNIT NAME: I UNIT NO.

Table I

Test
*CLOCK Switch

Position W
MASTER CLOCK-INTERNAL

MISSING OVERLAP Data

1

2

3

4

5

6

7

8

TEST O-W

TEST O-X

TEST O-Y

TEST O-Z

TEST 1-W

TEST 1-X

TEST 1-Y

TEST 1-Z

1

0

0

0

1

0

0

0

0

0

1

0

0

0

1

0

0

0

0

1

0

0

0

1

1

1

1

1

0

0

0

0

0

0

0

0

1

I

1

1

* After setting CLOCK .switch to posit inn indicated, press
and release Timing Error RESET switch

Note: "1" indicates that lamp is lit:
"0" indicates that lamp is not lit.

forimGES
II k-

NUMBER

Figure 7-8. Timing Checks (Sheet 5)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME*.

Step

EXP

8.41

8.42

,, 8'. 43

8.43.1
8.44

EXP

All 1Cmil

Panel

.

| UNIT NO.

Operation

The following stops check the char-
acteristics of master t iming signals
that go to the LVDA interface

Disconnect self -check cable from
9420 J5. (disregard clock error
indications.
With oscilloscope, observe signals

Normal
Indication O t t a

A

1

j
Refer to j Record

at lest points listed in Table II Table II i data on i

Re-connect self -check cable to
9420 .1.5.
Press and release Timing Error RES
With oscilloscope, observe signals
at following points:

01B4 C22G (-Y FEW)
01B4 C23G (-Y FBX)
01B4 C24P (-Y FBY)
01B4 C25P (-Y FEZ)
01B4 C26E (-Y SCFBMCA)

1

OIB4 C2GQ (-Y SCFBMCB)

The following steps check the slavo
clock error indicators and the char-
acteristics
erator.

9 I f 9|t1|IJtf|K

of the slave clock gen-

LlMlN 6IJP £ * AAK °*

f Table II.
t
f

* «

- i . t
i <i

\
-Y W clock l .
-Y X clock I
-Y Y clock ; J
-Y Z clock \
-Y square I j
wave, down
W to Y. per-
iod 1 . 95 mi -
croseconds.
-Y square
wave, down
X to Z. per-
iod 1. 95 mi-
croseconds

*

'

.

' PAOE8 NUMBER
A-

Figure 7-8. Timing Checks (Sheet 6)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: | UNIT MO.

Table II

Test

1
2
3
4
5
6
7
8
9

10
11
12
13
M
15
16
17
18
19
20
21
22

Circuit Point

01 B4 A02D
01D4 A02E
01B4 A02F
01B4 A02G
01B4 A02H
01B4 A02K
01B4 A02L
01B4 A02M
01B4 A02N
01B4 A02P

- 01B4 A020^
01B4 A02R
01B4 C21E
01B4 C02A
01B4 C02B
01B4 C02C
01B4 B02A
01B4 B02B
01B4 B02C
01B4 C02D
01B4 C02E
01B4 C02F

Signal Name

A1WDA
A2WDA
A3WDA
A1XDA
A2XDA
A3XDA
A1YDA
A2YDA
A3YDA
A1ZDA
A2ZDA
A3ZDA
MA
A1GVN
A2GVN
A3GVN
STADVA
STADVB
STADVC
A1PBVN
A2PBVN
A3PBVN

Characteristics

•

n n H ra ra ra n m n n n ran n PI ra ̂  n LWA [^ u^iij •nmrniMBl
1 1 1 1 1 1 1 1 II 1 1 II M-I..I 1 1 1 lA-

Figure 7-8. Timing Checks (Sheet 7)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME:

Step Panel

I UNIT NO.

Operation Normal
Indication D-ita

8.45

8.46

8.47

8.48

8.49

8.50

8.51

EXP

PC

PC

MT

PC

PC

Set CLOCK switch to NONE.

Press and releas'e POWER SUPPLY
ERROR.

Observe following lamps:
SLAVE CLOCK-W
SLAVE CLOCK-X
SLAVE CLOCK-Y
SLAVE CLOCK-Z .
SLAVE CLOCK-MISSING
SLAVE CLOCK-OVERLAP

Note
In the following step, press
and release the Timing Error
RESET switch each time the
CLOCK switch position is
changed

Perform Tests 1 through 8 of
Table III

Set CLOCK switch to NONE.

Press and release POWER SUPPLY
ERROR

With oscilloscope, observe signals
at test points listed in Table IV

The following steps check the oper-
ation oi the MASTER VS DA and DA
VS SLAVE sync error detectors

Not lit
Not lit
Not lit
Not lit
Not lit
Not lit

Refer to
Table III.

Refer to
Table IV

I

Record
data on
Table IV.

Record
data on
Table III

MOO! NUMBER
I A-

Figure 7-8. Timing Checks (Sheet 8)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME: I UNIT NO.

Table III

Test
*CLOCK Switch

Position
SLAVE CLOCK

W MISSING OVERLAP Dnt;i

1

2

3

4

5

6

7

8

TEST O-W

TEST O-X

TEST O-Y

TEST O-Z

TEST 1-W
*>

TEST 1-X

TEST 1-Y

TEST 1-Z

1

0

0

0

1

0

0

0

0

r

o

o

o

i

o

o

o

o

i

0

0

0

1

0

0

0

0

1

0

0

0

1

1

1

1

1

0

0

0

0

0

0

0

0

1

1

1

1

* After setting CLOCK switch to position indicated, press
and release Timing Error RESET switch.

Note: "1" indicates that lamp is lit;
"0" indicates that lamp is not lit

lOftPAGESl

I I \fr
NUMBER

Figure 7-8. Timing Checks (Sheet 9)
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INT
UNIT

Test

1

2

3

4

5

-.

nnra
LLL,

ERNATIONAL BU
NAME:

Circuit Point

01B3 B20B

01B3 B20H

01B3 B20D

01B3 B20P

*X)1A2 TP3

_/

rararanmnn

SINESS MACHINES -

Table IV

Signal Name

-Y AD EW

-Y AD EX

-Y AD EY

-Y AD EZ

-Y TP TIME SYNC

nmnnEQ/inci!
1 1 1 II 1 1 I

1 UNIT NO.

Characteristic

-Y W clock

-Y X -clock

-Y Y clock

-Y Z clock

•

ClOrtKGESl N
1 1 IA-

Data

-

UMBER

Figure 7-8. Timing Checks (Sheet 10)
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INTERNATIONAL BUSINESS MACHINES -

UNIT NAME: UNIT NO.

Step Panel Operation Normal
Indication Data

8.52

8.53

8.54

8.55

8.56

8.57

8.58

8.59

8.60

8.61

8.62

8.63

8.64

PC

MT

MT

MT

PC

MT

MT

MT

PC

MT

IM

MT

MT

fcJPress and release Timing Error
RESET switch.

Observe following lamps:
BSE1, PSE1, ADSE, PSE2 and
BSE2.

Press and release BSE1/PSE1.

Observe following lamps:
BSE1
PSE1

Press and release Timing Error
RESET sv.itch.

Observe following lamps:
BSE1, PSE1, ADSE, PSE2 and
BSE2.

Press and release ADSE/PSE2/
BSE2.

Observe following lamps:
ADSE, PSE2 and BSE2.

Press and release Timing Error
RESET switch.

Observe following lamps:
BSE1. PSE1, ASDE, PSE2 and
BSE2.

Set OPERATING MODE to ASTEC.

Observe DATA COMPARE ERROR.

Press and release BSE1/PSE1.

Not lit

Lit
Lit

Not lit

Lit

Not lit

Not lit

B H M N PAGE
or

PAGES NUMBER
A-

Figure 7-8. Timing Checks (Sheet 11)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAM£~ UNIT NO.

Step

8.65

EXP

8.66

8.67

8.68 -

«

A B C

Panel

MT

>

PC

IM

•

./ Operation

Observe following lamps:
BSE1 and PSE1.

The following steps check the oper-
ation of the timing marker generator.

Connect oscilloscope probe to 01B3
D16D (-Y AD timing marker).

Sequentially set CLOCK, BIT GATE
and PHASE switches as shown in
Table I, and observe wave shape
displayed on oscilloscope.

Set OPERATING MODE to MAN
TEST.

D E F G H 1 J K L M N O P Q R PAGE
• - - , . , - , , , f

Normal
Indication

Not lit

Refer to
Table V

Data

PAGES NUMBER

Figure 7-8. Timing Checks (Sheet 12)
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INTERNATIONAL BUSINESS MACHINES -
UNIT NAME; (UNIT NO.

Table V

Test

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

• CLOCK

NONE
W
X
Y
Z
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE

BIT GATE

NONE
NONE
NONE
NONE
NONE
1
2
3
4
5
6
7
8
9
10
11
12
13
14
NONE
NONE
NONE

PHASE

NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
A
B
C

Characteristics

-6 volt level
-Y delayed vV clock
-Y delayed X clock
-Y delayed Y clock
-Y delayed Z clock
-Y delayed BG1
-Y delayed BG2
-Y delayed BG3
-Y delayed BG4
-Y delayed BG5
-Y delayed BG6
-Y delayed BG7
-Y delayed BG8
-Y delayed BG9
-Y delayed BG10
-Y delayed BG11
-Y delayed BG12
-Y delayed BG13
-Y delayed BG14
-Y delayed phase A
-Y delayed phase B
-Y delayed phase C

•I

[A[B[C|D|E|F[0|H|l[J[K|L|M|ll|Oi^jQ|lt|MUIglOr|mGES| NUMBER
I I | I I f 1 1 - 1 1 I 1 I I I I I I I 1 I I A -

Figure 7-8. Timing Checks (Sheet 13)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

.9.0

EXP

9.1
•

9.2

9.3

9.4

9.5

9.6

9.7

9.8

9.9 •>

9.9.1

9.10

9.11

9.12

9.13

A B C

Panel

PC

MT

IM '

MT

IM

MT

MT

MT

IM

PC

MT

MT

MT

MT

D E F (

Operation

Data Compare Error.

This procedure checks the DATA
COMPARE ERROR circuit.

Press and release POWER SUPPLY
ERROR.

If REPEAT is lit, press and
release REPEAT.

Set OPERATING MODE to ADAPT.

If DATA COMPARE ERROR is lit
press and release DATA COMPARE
ERROR.

Set OPERATING MODE to MAN
TEST.

Press and release REPEAT.

Observe REPEAT.

Press and release PIO.

Set OPERATING MODE to ADAPT.

Observe ERROR, CHANNEL and
MODULE lamps.

Observe DATA COMPARE ERROR.

Press and hold DATA COMPARE
ERROR.

Observe DATA COMPARE ERROR.

Release DATA COMPARE ERROR.

3 H 1 J K L M N 0 P Q R PAGE
. . . •; . . (

Normal
Indication

Lit

All lit

Lit

Not lit

Data

PAGES NUMBER
* - ' " • ' A- .

Figure 7-9. Data Compare Error Check (Sheet 1 of 2)
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INTERNATIONAL BUSINESS MACHINES-
U N I T NAME: JUNIT NO,

Step

9.14

9.15

9.16

9.17

9.18

9.19

9.20

9.21

9.22 .

9.23

9.24

9.25

9.26

m"e

Pane!
*_» •

MT

IM

MT

IM

• MT

IM

MT

MT

IM

MT

MT

MT

IM

OltlFK

Operation

Observe DATA COMPARE ERROR.

Set OPERATING MODE to ASTEC.

Observe DATA COMPARE ERROR.

Set OPERATING MODE to SELF
TEST,

Observe DATA COMPARE ERROR.

Set OPERATING MODE to MAN
TEST.

Press and release REPEAT.

Observe REPEAT.

Set OPERATING MODE to ADAPT.

Observe DATA COMPARE ERROR.

Press and release DATA COMPARE
ERROR.

Observe DATA COMPARE ERROR

Set OPERATING MODE to MAN
TEST,

H I U I K LlMlN OP 0 RlPAOelOt
I I 1 1 _,J__L

Normal
Indication

Lit

Not lit

Not lit

Not lit

Lit

Not lit

Dita

1 -ft- :
Figure 7-9. Data Compare Error Check (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: I UNIT NO.

Step 1

10.0

EXF.

10.1

10.2

10.3

10.4

10.5

10.6

10.7

10.8

10.9

10.10

V.

TTITcl

Panel

PC

IM

IM

^

IM

IM

IM

IM

IM

IM

IM

DIE IF 1C

•
Operation

Output Registers and Input
Multiplexer.

The following procedure checks the
manual insertion of data into the
output registers and the transfer of
data from the output registers to
the input multiplexer.

Press and release POWER SUPPLY
ERROR.

Set all OUTPUT REGISTERS-COMD
switches to off.

Load pattern A (table 1) into OUTPUl
REGISTERS-COMD register by
pressing and releasing switches for
which "ones" are shown.

Set OUTPUT REGISTERS selector
x switch to SSFB.

Press and release INSERT.

Observe OUTPUT REGISTERS-REG
lamps.

Set INPUT MULTIPLEXER selector
switch to SSFB.

Press and release ALTER.

Observe INPUT MULTipLEXER
display lamps.

press and release OUTPUT REGIS-
TERS-REG RESET.

ftfiUiclLlttlNloiMQiitimMia

Normal
Indication

Pattern B

Pattern B

D:»ta

PlPAtfSI NUMBER1 Jr
Figure 7-10. Output Registers and Input Multiplexer Checks (Sheet 1 of 16)
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INTERNATIONAL BUSINESS MACHINES- -
UNIT NAME": (UNIT NO,

Step

10.11

10.12

10.13

10 14

10.15

10 16

10.17

10 18

10, 19

10.20

10.21

10.22

'10.23

10.24

zniciQlHJ

Panel

IM

IM

IM

IM

IM

IM

IM

IM

IM

IM

IM

- IM

IM

IM

y Operation

Observe OUTPUT REGISTERS- REG
lamps.

Press and release INPUT MULTI-
PLEXER-RESET.

Observe INPUT MULTIPLEXER
display lamps.

Set OUTPUT REGISTERS selector
switch to GC.

press and release INSERT.

Observe OUTPUT REGISTERS-REG
lamps.

Set INPUT MULTIPLEXER selector
switch to GC.

Press and release ALTER.

Observe INPUT MULTIPLEXER
display lamps.

Press and release INPUT MULTI-
PLEXER-RESET.

Observe INPUT MULTIPLEXER
display lamps

Set OUTPUT REGISTERS selector
switch to CR.

Press and release INSERT.

Observe OUTPUT REGISTERS-REG
lamps.

D|e|r|o|H|l|jU|UM|N|0|P|0|R|PACC|0T i * FiTi ii 1 1 1 u i ,„ j-

Normal
Indication

Not lit

Not lit

Pattern C

Pattern C

Not lit

Pattern D

D:ita

P¥AOES NUMBER
1 IA-

Figure 7-10. Output Registers and Input Multiplexer Checks (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: I UNIT NO,

Step

1 10.25

10.26

10.27

10.28

10.29

10.30

10.31

10 32

10.33

10.34
4

10.35

10.36

10.37

10.38

TIBfi]

Panel

IM

IM

IM

IM

IM

IM

IM

IM

IM

IM

IM

IM .

IM

IM

DlClMJrrli i 1 1

Operation

Set INPUT MULTIPLEXER selector
switch to CR.

Tress and release ALTER.

Observe INPUT MULTIPLEXER
display lamps.

Press and release INPUT MULTI-
PLEXER-RESET.

Observe INPUT MULTIPLEXER
display lamps .

Set OUTPUT REGISTERS selector
switch to DIN.

Press and release INSERT.

Observe OUTPUT REGISTERS-REG
lam ps .
Set INPUT MULTIPLEXER selector
switch to DIN.

Press and release ALTER.

Observe INPUT MULTIPLEXER
display lamps.

Press and release OUTPUT REGIS-
TERS-REG RESET.

Observe OUTPUT REGISTERS-REG
lamps.

Press and release INPUT MULTI-
PLEXER-RESET.

|H|I|J|'K|L|MINIOIPIO|II|MK|O

Normal
Indication

Pattern D

Not lit

Pattern E

Pattern E

Not lit

D:ita

FlPAOESl NUMBER
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Figure 7-10. Output Registers and Input Multiplexer Checks (Sheet 3)
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1 INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: | UNIT NO.

Step

10.39

10.40

10.41

10.42

10.43

lt).44

10.45

10.46

10 47

10.48

10.49

10.50

10.51

10.52

r̂o5!

Panel

IM

IM

IM

IM

'IM

IM

IM

IM

IM

IM

IM

IM

IM

IM

5TETF15

Operation

Observe all INPUT MULTIPLEXER
display lamps

Set OUTPUT REGISTERS selector
switch to DIS.

Press and release INSERT.

Observe OUTPUT REGISTERS-REG
lamps.

Set INPUT MULTIPLEXER selector
switch 'to DIS.

Press and release ALTER.

Observe INPUT MULTIPLEXER
display lamps.

Press and release OUTPUT REGIS-
TERS-REG RESET.

Observe OUTPUT REGISTERS-REG
Rxmps.

Press and release INPUT MULTI-
PLEXER-RESET.

Observe INPUT MULTIPLEXER
display lamps.

'Set OUTPUT REGISTERS selector
switch to CIU.

Press and release INSERT.

Observe OUTPUT REGISTERS-REG
lamps.

I H I I JiKiLiMiNioiPioiftlpAMloi
Trl 1 1 1 1 1 11 i..LI MM L

Normal
Indication

Not lit

Pattern F

Pattern F

Not lit

Not lit

Pattern G

Dita

FIPAMSI NUMBER
1 -Jfr

Figure 7-10. Output Registers and Input. Multiplexer Checks (Sheet 4)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: IUNIT NO.
Step

10.53

10.54

10.55

10.56

10.57

10.58

10. 59

10.60

10.61

10.62

10.63

10 64

10.65

10.66

illld
Mf- •

Panel

IM

IM

IM

IM

*>.

IM

IM

IM

• IM

IM

IM

IM

IM

IM

IM

MUUJ

Operation

Set INPUT MULTIPLEXER selector
switch to CIU.

Press and release ALTER.

Observe INPUT MULTIPLEXER
display lamp.

Press and release OUTPUT
REGISTERS-REG RESET.

Observe OUTPUT REGISTERS-REG
^amps.

Press and release INPUT
MULTIPLEXER-RESET.

Observe INPUT MULTIPLEXER
display lamps.

Set OUTPUT REGISTERS selector
switch to EMR,

Press and release INSERT.

Observe OUTPUT REGISTERS-REG
lamps.

Set INPUT MULTIPLEXER selector
switch to EMR.

Press and release ALTER.

Observe INPUT MULTIPLEXER
display lamps.

Press and release OUTPUT
REGISTERS-REG RESET.

lnhljMLlylidoiriamif*Mia
I I J i U.LAU - i i * i i t

Normal
Indication

Pattern G

Not lit

Not lit

Pattern H

Pattern H

DrUa
"• • :• . -

1

FpAtfSl NUMSeM

Figure 7-10. Output Registers and Input Multiplexer Checks (Sheet 5)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: (UNIT NO,

Step

10.67

10.68

10, 69

10.70

10.71

10.72

10.73

10.74

10.75

10."76

10.77

10 78

10 79

10.80

71FF1

Panel

IM

IM

*̂

IM
fS

IM

IM

IM

IM

IM

IM

IM

IM

IM

IM

IM

DIE IP N

Operation

Observe OUTPUT REGISTERS-REG
lamps.

Fress and release INPUT
MULTIPLEXER-RESET.

Observe INPUT MULTIPLEXER
display lamps.

Set OUTPUT REGISTERS selector
switch to IR.

Press and release INSERT.

Observe OUTPUT REGISTERS-REG
lamps.

Set INPUT MULTIPLEXER selector
switch to IR.

Press and release ALTER.

Observe INPUT MULTIPLEXER
display lamps

Press and release OUTPUT
REGISTERS-REG RESET.

Observe OUTPUT REGISTERS-REG
lamps.

Fress and release INPUT
MULTIPLEXER-RESET.

Observe INPUT MULTIPLEXER
display lamps.

'Set OUTPUT REGISTERS selector
switch to ND.

I H I I U I K I L MlNlO F|q|*lPAtC|0{"rri i 1 1 1 1 1 1 1 1 1 jj_i — L

Normal ,
Indication

Not lit

Not lit

Pattern I

Pattern I

Not lit

Not lit

Data

FIMWI NUMBCM 1
l — lfr I

Figure 7-10. Output Registers and Input Multiplexer Checks (Sheet 6)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: 1 UNIT NO,
Step

10.81

10.82

10.83

10.84

10.85

10.86

10 87

10.88

10.89

10.90

10 91

10.92

10.93

10.94

10.95

AIBICnji|Y|

Panel

IM

IM

IM

IM

IM

IM

IM

IM

IM

IM

IM

IM

IM

IM

IM

)|E[P[C

Operation

Press and release INSERT.

dteerve OUTPUT REGISTERS-REG
lamps.

Set INPUT MULTIPLEXER selector
switch to ND.

Press and release ALTER.

Observe INPUT MULTIPLEXER
display lamps.

Press and release OUTPUT
REGISTERS-REG RESET.

Observe OUTPUT REGISTERS-REG
lamps.

Press and release INPUT
MULTIPLEXER-RESET.

Observe INPUT MULTIPLEXER
display lamps.

Set OUTPUT REGISTERS selector
switch to OPTISYN.

Press and release INSERT.

Observe OUTPUT REGISTERS-REG
lamps.

Set INPUT MULTIPLEXER selector
switch to OPTISYN.

Press and release ALTER.

Observe INPUT MULTIPLEXER
display lamps.

iHTTTjlKltlMlNlolfiolfllpAtf 0

Normal
Indication

Pattern J

-.

Pattern J

Not lit

Not lit

Pattern K

Pattern K

Dita
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Figure 7-10. Output Registers and Input Multiplexer Checks (Sheet 7)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: | UNIT NO.

Step

10.96

10.97

10.98

10.99

10 100

10 101

10.102

10.103

10 104

10.105

10.106

10.107

10. 108

A] Ale

Panel

IM

IM

IM

IM

IM

IM

IM

IM

IM

IM

IM

Operation

Press and release OUTPUT
REGISTERS- REG RESET.

Observe OUTPUT REGISTERS-REG
lamps.

Press and release INPUT
MULTIPLEXER-RESET.

Observe all INPUT MULTIPLEXER
display lamps.

Set OUTPUT REGISTERS selector
switch to COD.

Press and release INSERT.

Observe OUTPUT REGISTERS-REG
lamps.

Press and release OUTPUT
REGISTERS- REG RESET.

Observe OUTPUT REGISTERS-REG
lamps.

Lo»d pattern M into OUTPUT
REGISTERS-COMD lamp register.

Note
Pattern M may be loaded by press-
ing and releasing each OUTPUT
REGISTERS-REG/COMD switch

Set. OUTPUT REGISTERS selector
switch to SSFB.

Press and release INSERT.

Observe OUTPUT REGISTERS-REG
lamps.

Normal
Indication

Not lit

Not lit

Pattern L

Not lit

Pattern N

Dnta

Die IF ICIH II l£lfilU»j|{N|ojpJ9llllPAW|OF|PAoa| NUMBERTrrnTm i IJJJJ — L 1 ' lf%W

Figure 7-10., Output Registers and Input Multiplexer Checks (Sheet 8)
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[ INTERNATIONAL BUSINESS MACHINES- r
UNIT NAME:

Step

10. 109

10 110

10.111

10.112

110.113

10.114

10.115

10.116

10.117

10.118

10.119

10.120

10.121

10.122

*_

IBB]

Panel

IM

IM

IM

IM

IM

M

IM
•

IM

IM

IM

IM

IM

IM

IM

DlC If U
H Tl 1 1 1

I UNIT NO,

Operation

Set INPUT MULTIPLEXER selector
switch to SSFB.

Press and release ALTER.

Observe INPUT MULTIPLEXER
display lamps.

Press and release OUTPUT
REGISTERS-REG RESET.

Observe OUTPUT REGISTERS-REG
lamps.

press and release INPUT
MULTIPLEXER-RESET.

Observe INPUT MULTIPLEXER
display lamps.

Set OUTPUT REGISTERS selector
switchtoGC.

Press and release INSERT.

Observe OUTPUT REGISTER-REG
lamps.

Set INPUT MULTIPLEXER selector
switch to GC.

Press and release ALTER.

INPUT MULTIPLEXER display lamps

Press and release INPUT
MULTIPLEXER-RESET.

IHTTTJIKIUMIWIOIPIQI* PASCiO

Normal
Indication •

Pattern N

Not lit

Not lit

Pattern O

Pattern O

Dnta

FMCO NUMiCR
A-

Figure 7-10. Output Registers and Input Multiplexer Checks (Sheet 9)
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, INTERNATIONAL BUSINESS MACHINES-
• • ' ' ' " '

UNIT NAME; 1 UNIT NO.
Step

10. 123

10,124

10.125

10, 126

1 10.127

10 128

10 129

10 130

10.131

10, 132*1

10.133

10. 134

10. 135

10.136

10.137

7PP]

Panel

IM

IM

IM

IM

IM

IM

IM

IM

IM

' IM

IM'

IM

IM

IM

IM

oie IF i<

Operation

Observe INPUT MULTIPLEXER
display lamps.

, Set OUTPUT REGISTERS selector
switch to CR

Press and release INSERT.

Observe OUTPUT REGISTERS-REG
lamps.

. Set INPUT MULTIPLEXER selector
switch to CR.

Press and release ALTER.

Observe INPUT MULTIPLEXER
display lamps.

Press and release INPUT
MULTIPLEXER-RESET.

Observe INPUT MULTIPLEXER
display lamps.

Set OUTPUT REGISTERS selector
switch to DIN.

Press and release INSERT.

Observe OUTPUT REGISTERS-REG
lamps

Set INPUT MULTIPLEXER selector
switch to DIN.

Press and release ALTER.

Observe INPUT MULTIPLEXER
display lamps.

INK JiiciLiMiMioiPiemiPABiloipf "rl i i i i i 111 M i n i — L

Normal
Indication

Not lit

Pattern P

Pattern P

Not lit

Pattern Q

Pattern Q

Dita

."
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Figure 7-10. Output Registers and Input Multiplexer Checks (Sheet 10)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: I UNIT NO,

Step 1 Panel

10,138

10,139

10.140

10.141

10.142

10.143

10.144

^10.145

10 146,,

10, 147

10^148

10.149

10.150

10.151

•̂̂ •̂ •̂•a

IM

IM

IM

IM

IM

IM

IM

IM

IM

IM

IM

IM

IM

IM

JL^BBMOT

Operation

Press and release OUTPUT
REGISTERS-REG RESET.

Observe OUTPUT REGISTERS- REG
lamps.

Fress and release INPUT
MULTIPLEXER-RESET.

Observe INPUT MULTIPLEXER
display lamps.

Set OUTPUT REGISTERS selector
switch to DIS.

Press and release INSERT.

Observe OUTPUT REGISTERS-REG
lamps.

Set INPUT MULTIPLEXER selector
switch to DIS.

Press and release ALTER.

Observe INPUT MULTIPLEXER
display lamps

Press and release OUTPUT
REGISTERS-REG RESET.

Observe OUTPUT REGISTERS-REG
lamps

Press and release INPUT
MULTIPLEXER-RESET.

Observe INPUT MULTIPLEXER
display lamps.

Normal
Indication

Not lit

Not lit ^

Pattern R

i

Pattern R

Not lit

Not lit

s^^^s^^^^^n

D:\ta

••••••••••••••I
>•&•••> ok

Figure 7-10. Output Registers and Input Multiplexer Checks (Sheet 11)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME'.

Step •

10.152

10.153

10.154

10. 155

10.156

10 157

10. 158
•(

10 159

10.160

10.161

10.162

10 163

10.164

10 165

10 166

ITiTcl

Panel

IM

IM

IM

IM

IM

IM

IM

IM

IM

IM

IM

IM

IM

IM

IM

IUNIT NO.
Operation

Set OUTPUT REGISTERS selector
switch to CIU.

Press and release INSERT.

Observe OUTPUT REGISTERS-REG
lamps

Set INPUT MULTIPLEXER selector
switch to CIU.

Press and release ALTER.

Observe INPUT MULTIPLEXER
display lamps.

Press and release OUTPUT
REGISTERS-REG RESET.

Observe OUTPUT REGISTERS-REG
lamps.

Press and release INPUT
MULTIPLEXER-RESET.

Observe INPUT MULTIPLEXER
display lamps.

Set OUTPUT REGISTERS selector
switch to EMR.

Press and release INSERT.

Observe OUTPUT REGISTERS-REG
lamps

Set INPUT MULTIPLEXER selector
switch to EMR.

Press and release ALTER.

DIE F l O l H l l J lK LlMlNlOlPlQIRJPAQtlOl
Trl 1 1 1 1 1 M l-_LJ_|_| L

Normal
Indication

Pattern S

Pattern S

Not lit

Not lit

Pattern T

U:ita

FlPAOO NUMBER
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Figure 7-10. Output Registers and Input Multiplexer Checks (Sheet 12)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAM£;

Step

10.167

10.168

10.169

10.170

10.171

10.172

10.173

10.174

10.175

10.176

10.177

10.178

10.179

10.180

Ajllc3x

Panel

IM

IM

IM

IM

IM

IM

IM

IM

IM

t

IM

IM

IM

IM

IM

DIE IF CILL:

(UNIT NO.

Operation

Observe INPUT MULTIPLEXER
display lamps.

Press and release OUTPUT
REGISTERS-REG RESET.

Observe OUTPUT REGISTERS-REG
lamps.

Press and release INPUT
MULTIPLEXER-RESET.

Observe INPUT MULTIPLEXER
display lamps.

Set OUTPUT REGISTERS selector
switch to IR.

Press and release INSERT.

Observe OUTPUT REGISTERS-REG
lamps.

Sot INPUT MULTIPLEXER selector
switch to IR.

Press and release ALTER.

Observe INPUT MULTIPLEXER
display lamps.

Press and release OUTPUT
REGISTERS-REG RESET.

Observe'oUTPUT REGISTERS-REG
lamps.

Press and release INPUT
MULTIPLEXER-RESET.

H iwkKM11 °M9i||[wii w
n '|fl n 1 1 I LJ —

Normal
Indication

Pattern T

Not lit

Not lit

Pattern U

Pattern U

Not lit

Dita
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Figure 7-10. Output Registers and Input Multiplexer Checks (Sheet 13)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME:

Step

10.181

10 182

10 183

,10,184

10.185

10.186

10 187

10 188

10 189

10.190

10.191

10.192

10 193

10 194

AJBIC

Panel

IM

IM

IM

IM

IM

IM

IM

IM

IM

IM

IM

IM

IM

IM

£11$

(UNIT NO.

Operation

Observe INPUT MULTIPLEXER
-display lamps

Set OUTPUT REGISTERS slector
switch to ND.

Press and release INSERT.

Observe OUTPUT REGISTERS-REG
lamps.

Set INPUT MULTIPLEXER selector
switch to ND.

Press and release ALTER.

Observe INPUT MULTIPLEXER
display lamps.

Press and release OUTPUT
REGISTERS-REG RESET

Observe OUTPUT REGISTERS-REG
lamps.

Press and release INPUT
MULTIPLEXER-RESET.

Observe INPUT MULTIPLEXER
display lamps.

Set OUTPUT REGISTERS selector
switch to OPTISYN.

Press and release INSERT.

Observe OUTPUT REGISTERS-REG
lamps.

Iff 1 J K LlMlN 0 P P ft PAOl 01

Normal
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Not lit

Pattern V

Pattern V

Not lit

Not lit

Pattern W

Dita
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Figure 7-10. Output Registers and Input Multiplexer Checks (Sheet 14)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: (UNIT NO.

Step

10,195

10.196

10 197

10.198

10.199

10. 200

10.201

10. 202

10 203

10 204

10.205

10.206

IfElel
TT

Panel ^

IM

IM

IM

IM

IM

IM

IM

IM

IM

IM

IM

IM

)ieip|<

Operation

Set INPUT MULTIPLEXER selector
switch to OPTISYN.

Press and release ALTER.

Observe INPUT MULTIPLEXER
display lamps.

Press and release OUTPUT
REGISTERS-REG RESET.

Observe all OUTPUT REGISTERS -
REG lamps

Press and release INPUT
MULTIPLEXER-RESET.

Observe all INPUT MULTIPLEXER
display lamps.

Set OUTPUT REGISTERS selector
switch to COD.

Press and release INSERT.

Observe OUTPUT REGISTERS-REG
lamps.

Press and release OUTPUT
REGISTERS-REG RESET

Observe OUTPUT REGISTERS-REG
lamps.

lull ljldLhfHN|OIF|0|ftlpAQt|o
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Pattern W
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Figure 7-10. Output Registers and Input Multiplexer Checks (Sheet 15)
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INTERNATIONAL BUSINESS MACHINES -
UNIT NAME:
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Figure 7-10. Output Registers and Input Multiplexer Checks (Sheet 16)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: ] UNIT NO.

Step

11.0

EXP.

11.1

11.2

11.3

11.4

11.5

11.6

EXP.

11.7

11 8

All 1C

Panel

PC

MT

IM

IM

IM

IM

PC

MT

I'f J

Operation

COD Serializer

This procedure checks the operation
of the COD serializer.

Press and release POWER SUPPLY
ERROR.

With oscilloscope, observe signals
at following points:

TP69 (TE3A)
TP70 (TE3B)

Set OUTPUT REGISTERS slector
switch to COD.

Set OUTPUT REGISTERS-COMD
switches as follows:

15, 17, 19, 21, 23 and 25 to on
all others to off

Press and release INSERT.

Observe following OUTPUT
REGISTERS-REG lamps:

15, 17, 19, 21, 23 and 25
all others

For all subsequent oscilloscope
measurements, sync oscilloscope
externally from TP6 (MT panel)

Set timing marker PHASE to A,
BIT GATE to 1 and CLOCK to NONE.

With oscilloscope, observe signal
at TP69 (TE3A).

|H 1 J K L MlN OlP 0 RlPAtC 01

Normal
Indication

0V level
0V level

Lit
Not lit

Illustration
A

*

D'Ua

F PAOE8 NUMBER
A-

Figure 7-11. COD Serializer Check (Sheet 1 of 3)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME:*

Step

11.9
-

11.10

11.11

11.12

11 13
*.,

11 14

11.15

11 16

11 17

11.18

11 19

Al| 1C

Panel

MT

IM -

-

IM

IM

MT

MT
_,'

IM

IM

IM

MT

MT

?|«,ltlf

(UNIT NO.

Operation

With oscilloscope, observe signal
at TP70 (TE3B).

'Set OUTPUT REGISTERS-COMD
switches as follows:

16, 18, 20, 22 and 24 to on
all others to off

Press and release INSERT.

Observe following OUTPUT
REGISTERS-REG lamps:

16, 18, 20, 22 and 24
all others

With oscilloscope, observe signal
at TP69 (TE3A).

With oscilloscope, observe signal
at TP70 (TE3D).

Set OUTPUT REGISTERS-COMD
switches as follows:

15 through 25 to on
all others to off

Press and release INSERT.

Observe following OUTPUT
REGISTERS-REG lamps:

15 through 25 ,
all others

With oscilloscope, observe signal
at TP69 (TE3A).

With oscilloscope, observe signal
at TP70 (TE3B)

Normal
Indication

Illustration
A

Lit
Not lit

Illustration
B

Illustration
B

•

Lit
Not lit

Illustration
C

Illustration
C

Dita
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Figure 7-11. COD Serializer Check (Sheet 2)

IV-7-97



INTERNATIONAL BUSINESS MACHINES -•
UNIT NAME: UNIT NO.

ILLUSTRATION A

TIMING MARKER
(PABG1Z)

TE3A AND TE3B juuinjuuuuiniui

ILLUSTRATION B

TIMING MARKER
(PABG1Z)

TE3A AND TE3B JU1MLJUUUUL

TIMING MARKER
(PABG1Z)

ILLUSTRATION

(TE3A AND TE3B) J u L

B H M N PAGE OF PAGES NUMBER
A-

Figure 7-11. COD Serializer Check (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME*. I UNIT NO.

Step I Panel Operation
Normal

Indication Dita

12.0

EXP

12 1

12.2

PC

IM

12.3

12.4

12.5

IM

IM

IM

Self-Check Feedback of LVDA
Interface Using DIN REGISTER.

This procedure checks the insertion
of the following types of data into the
input multiplexer: GCA, GCB, OC,
MA SIM. DOR, SSR, TELA. TELB
and CIU. The DIN register is used
to feed data back to the interface.

The DISCRETE OUTPUT REGISTER
display lamps and the D'A MODE
REGISTER display lamps are also
checked.

Press and release POWER SUPPLY
ERROR.

Set INPUT MULTIPLEXER selector
switch to following positions: at
each position, press and release
ALTER and observe INPUT
MULTIPLEXER display lamps:

GCA
GCB
OC
NA SIM
DOR
SSR
TELA
TELB
CIU

Set INPUT MULTIPLEXER selector
switch to OFF.

Set OUTPUT REGISTERS selector
switch to DIN.

Set all OUTPUT REGISTERS-COMD
switches to "1" (on).

__
Not lit
Not lit
Not lit
Not lit
Not lit
Not lit
Not lit
Not lit
Not lit

NUMBER
A**

Figure 7-12. LVDA Interface Feedback Check (Sheet 1 of 4)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: I UNIT NO,

Step

12.6

12.7

12.8

12.10

12.11

12.12

TTITc

Panel

IM

IM

IM

IM

IM

IM

IM

Operation

Press and release INSERT.
(Disregard DISCRETE OUTPUT
REGISTER and DA MODE REGIS-
TER lamps that light)

Observe OUTPUT REGISTERS-
REG lamps.

Press and release ALTER.

Observe INPUT MULTIPLEXER
display lamps.

Press and release OUTPUT
REGISTERS-REG RESET.

Observe OUTPUT REGISTERS-
REG lamps.

Set all OUTPUT REGISTERS-
Cf>MD switches to "0" (off).

Note

In the following steps, set and
reset the specified bits in the
DIN register according to
Table I. Set INPUT MULTI-
PLEXER selector switch to
specified positions and verify
that the indicated display lamp
is lit after pressing and releas-
ing ALTER.

WmJlKlLIMlNlOIFIOIfllMtEia

Normal
Indication

All lit

Not lit

Not lit

D:tta

PlPAffSI NUMBER
1 |A-

Figure 7-12. LVDA Interface Feedback Check (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME I UNIT NO.

Step Panel Operation
Normal

Indication Data

EXAMPLE

To perform Test 2
i.
2.
3.
4.

Set COMD-1 to on."
Set COMD-S to off .
Press and release INSERT.
Set INPUT MULTIPLEXER
selector switch to following
positions and press ALTER.

Position
GCA
GCB
OC
NA SIM
DOR
SSR
TELA
TELB

*CIU

Lamp Lit
2
3
none
4
5
6
7
8
9

12.13

'Between TELB and SSFB

Perform steps 1 through 26 of
Table I

Refer to
Table I.

Figure 7-12. LVDA Interface Feedback Check (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES -
UNIT NAME: 1 UN IT NO.

INPUT MULTIPLEXER selector

Test

1
2
3,
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

Set

S
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Reset
-
S
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

GCA

1
2
3
4
5
6
7
8
9

10
11
12
13»
14
15
16
17
18
19
20
21
22
23
24
25

S

GCB

2
3
4
5
6
7
8
9

10
11
12
13
14

S
1

oc

25

NASIM

3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

S
1
2

DOR

4
5
6
7
8
9

10
11
12

14

S
1
2
3

SSR

5
6
7
8
9

10
11
12
13
14

S
1
2
3
4

TELA

6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
S
1
2
3
4
5

TELB

7
8
9

10
11
12
13
14

1
2
3
4
5
6

CIU

8
9

10
11
12
13
14

S
1
2
3
4
5
6
7

DOR

9
8
7
6
5
4
3
-
-
-
1

13
12
11
10

MOD R

4
3
2
1
-

6
5

INPUT MULTIPLEXER display lamps

*DBCRETE OUTPUT REGISTER
**D A MODE REGISTER

*>

i i i i n i i i i i i i i i i i i i ' i i m i i i i i i i i i i i i i i i [ • i i | i [ i « • !
in i ii i i i i i i i i i i ii i ii IA-

Figure 7-12. LVDA Interface Feedback Check (Sheet 4)
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( INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: IUNIT NO.
Step 1

13.0

EXP

13.1

13.2

13.3

13.4

13.5

13.6

13.7

13.8

13 9

Alilcl

"f

Panel

PC

IM

IM

MT

IM

IM *>

IM

IM

IM

DlElPK

Operation

Multiplexer Serializer and Serial
DATAV Input to Multiplexer.

This procedure checks the operation
of the input multiplexer serializer.

Press *nd release POWER SUPPLY
ERROR.

Set OUTPUT REGISTERS selector
switch to DIN

Set INPUT MULTIPLEXER selector
switch to DIN.

Set ADDRESS REGISTER-COMMAND
switches as follows:

Al and A2 to on
all others to off .

Set OUTPUT REGISTERS-COMD
switches as follows:

S and all even numbered
switches to on

all odd numbered switches
to off .

Fress and release INSERT.

Observe following OUTPUT
REGISTERS-REG lamps:

S and all even numbered lamps
all odd numbered lamps

Press and release ALTER.

Observe following INPUT
MULTIPLEXER display lamps:

S and all even numbered lamps
all odd numbered lamps

iHlimKIUMlNlOlPlQlRlPAOCIo

Normal
Indication

' |

Lit
Not lit

Lit
Not lit

D;«a

1

1
i

i

F|PAOC8| NUMBER
1 IA-

Figure 7-13. Multiplexer Serializer Check (Sheet 1 of 4)
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1 INTERNATIONAL BUSINESS MACHINES-
UNIT NAME:

Step

13.10

13.11

13.12

13.13

13.14

13.15

13 16

13.17

13.18

13.19

13.20

13 21

13. 22^

TTYTcl

Panel

MT

IM

MT

IM

MT
•

MT

IM

IM

IM

IM

IM

IM

MT

_/

D[C|F|<

IUNIT NO.
Operation

Press and release PIO.

Observe following INPUT
MULTIPLEXER display lamps:

S and all even numbered lamps
all odd numbered lamps

Press and release PIO.

Observe following INPUT
MULTIPLEXER display lamps:

S and all even numbered lamps
all odd numbered lamps

Set ADDRESS REGISTER-COMMAND
A8 to on.,

Press and release PIO.

Observe following INPUT
MULTIPLEXER display lamps:

S and all even numbered lamps
all odd numbered lamps

Set all OUTPUT REGISTERS-COMD
switches to on.

Press and release INSERT.

Observe OUTPUT REGISTERS-REG
lamps.

Press and release ALTER.

Observe INPUT MULTIPLEXER dis-
play lamps.

Set ADDRESS REGISTER-COMMAND
A8 to off.

iMTllJlKlLlMlWlOlPlOmiPAUIOI

Normal
Indication

Not lit
Lit

«
i

Lit
Not lit

1
i

Lit
Not lit

All lit

All lit

Pnta

'<

i

i.

riESl NUMBER

Figure 7-13. Multiplexer Serializer Check (Sheet 2)

IV-7-104



INTERNATIONAL BUSINESS MACHINES-
UNIT NAME'. IUNIT NO.

Step

13.23

13.24

13.25

13 26

13.27

. 13.28

13 29

13.30

13.31

13.32

13^33

TTiTc"

Panel

MT

MT

MT

MT

•

EM

MT

MT

MT

DM

IM

MT

/

Die IF c

Operation

Press and release REPEAT.

Observe REPEAT.

Press and hold PIO.

Observe following ADDRESS
REGISTER-FEEDBACK lamps:

Al and A2
all others

Observe INPUT MULTIPLEXER dis-
play lamps.

Release PIO.

Press and release REPEAT.

Observe following lamps:
REPEAT
all ADDRESS REGISTER- FEEDBACK

If INPUT MULTIPLEXER display
lamps are not lit, press and re-
lease PIO.

Observe INPUT MULTIPLEXER dis-
play lamps.

Set ADDRESS REGISTER-COMMAND
switches as follows:

A8, A2 and Al to on
all others to off.

;

Hll J lK LlMlMlOlPlQJftlMKiarrrrrl 1 1 LLJJ — L

Normal
Indication

Lit

Lit
Not lit

Dimly lit

i

Not lit
Not lit

All lit

Dita

. . .

PPAOC8 NUMBER
1 IA-

Figure 7-13. Multiplexer Serializer Check (Sheet 3)

IV-7-105



4 INTERNATIONAL BUSINESS MACHINES -
UNIT NAME: U N I T NO.
Step

13.34

13.35

13.36

13.37

13.38

EXP.

13.39

13.40

13. 4t"

13.42

13.43

A B C

Panel

MT

MT

MT

IM

MT

MT

MT

MT

MT
_,*•

IM

D E F C

Operation

Press and release REPEAT.

Observe REPEAT.

Press and release PIO.

Observe INPUT MULTIPLEXER dis-
play lamps.

Observe following ADDRESS
REGISTER- FEEDBACK lamps:

Al, A2 and A8
all others

The following steps check the CIO
005 reset of the input multiplexer.

Set ADDRESS REGISTER-COM-
MAND switches as follows:

A3 and Al to on
all others to off

Press and release REPEAT.

Observe REPEAT.

Press and release CIO.

Observe INPUT MULTIPLEXER
display lamps.

J H 1 J K L M N O P Q R PAGE

Normal
Indication

Lit

All lit

Lit
Not lit

Not lit

None lit

Data

PAGES NUMBER
OF , A-

Figure 7-13. Multiplexer Serializer Check (Sheet 4)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME*. '• (UNIT NO.

Step

14.0

EXP.

14.1

14-2

14 3

14.4

14. 5

14.6

14.7

14.8

14.9 '.

Panel

PC

MT

MT

IM

IM

IM

IM

IM

IM

ID 1C IF l<

Operation

Load of EM Register From LDATAV
Line.

The following procedure checks the
LDATAV seriul-to-parallel converter
and the EM register.

Press and release POWER SUPPLY
ERROR.

If REPEAT is lit. press and release
REPEAT.

Set ADDRESS REGISTER-COMMAND
switches as follows:

A6, A8 and A9 to off
all others to "1" on

Sot OUTPUT REGISTERS selector
switch to DIN.

Set OUTPUT REGISTERS-COMD
switches as follows:

S, 2, 4, 6, 8 and 10 to on
all others to off.

press and release INSERT.

Observe following OUTPUT
REGISTERS-REG lamps:

S, 2, 4, 6, 8 and 10
all others

Set INPUT MULTIPLEXER selector
switch to DIN.

Press and release ALTER.

Normal
Indication

i

Lit
Not lit

PlPAOESI N

Dita

.

UMBCR

Figure 7-14. Load of EM Register from LDAT AV Line Check (Sheet 1 of 2)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME:

Step 1

14.10

14. 11

14.12

14. 13

14.14

14.15

14.16

14,17

14.18 *

TTITcl

Panel

IM

IM

IM

MT

IM

IM

MT

IM

IM

QIC IF N*rrl 1.1 1••^•^^^^^^^^^^^^^^^^^^

I UNIT NO.

Operation

Observe following INPUT MULTI-
PLEXER display lamps:

S, 2, 4, 6, 8 and 10
all others

Set OUTPUT REGISTERS selector
switch to EMR.

Observe OUTPUT REGISTERS-REG
lamps.

Press and release PIO.

Observe following OUTPUT
REGISTERS-REG lamps:

S, 2, 4, 6. 8 and 10
all others

Observe following INPUT
MULTIPLEXER display lamps:

S, 2, 4, 6, 8 and 10
all others

Press and release PIO.

Observe following OUTPUT
REGISTERS-REG lamps:

1, 3, 5, 7, 9 and 11
all others

Observe following INPUT
MULTIPLEXER display lamps:

S, 2, 4, 6, 8 and 10
all others

•

Normal
Indication

Lit
Not lit

None lit

i
Lit
Not lit

Not lit
Lit

Lit
Not lit

Lit
Not lit

D:ita

1

i

lull ljlKlLlM|N|o[pjgl«]pAtC OF|FA«ai NUMBCft
II I I I F • 1 1 1. ' • ' 1 ' ^ •̂•̂ •••••î HMî H^HHHH

Figure 7-14. Load of EM Register from LDAT AV Line Check (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.
Step

15.0

EXP.

A B C

Panel

D E F (

Operation

Error Detection.

This procedure checks the LVDAME
disagreement detectors and indicators

> H 1 J K L M N 0 P 0 R PAGE

Normal
Indication

'

Data

PAGES NUMBER
, . " : " ."•-.' OF • ', A- ' . - - . . . .

Figure 7-15. Error Detection and Computer Channel Control Check (Sheet 1 of 12)
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INTERNATIONAL BUSINESS MACHINES- ;> ^
UNIT NAME'.

Step 1

15.1

15.2

15.3

15.4

15.5
15.5.1
15.6

15 7

15.8

15.9

15. 10

TTVTcl

Panel

PC

MT'

IM

IM

IM

TM
IM

j
MT

IM

IM

IM

oie IF U

IUNIT NO.
Operation

Press and release POWER SUPPLY
ERROR.

Set COMMAND-A1 through
COMMAND-A9 to "ones".

Press and release ACTIVE-123.

Observe following lamps:
T23
123
123

Press and release INACTIVE-0.
Observe INACTIVE-0.
Observe following lamps:

AI3-1
LDATAV-1
ADV-A
PBAVN-A
G5DVN-A
All other ERROR DETECTION

Press and release PIO.

Observe following lamps:
A1V-1 through A9V-1
PIODV-A

Press and release ACTIVE-123.

Observe following lamps:
123 *
123
125

iHltljlKklMlMlOlPlQIftlPAtcIo
M I • I • I ' l ' l 1 1 II flIM l_ 1 1 J _

Normal
Indication

Lit
Not lit
Not lit

Lit

Lit
Lit
Lit
Lit
Lit
Not lit

Lit
Lit

Not lit
Lit
Not lit

l):ita

V

(
1

<

'

FlPAOCS NUMBER
} A-

Figure 7-15. Error Detection arid Computer Channel Control Check (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME', I UNIT NO.

Step I

15.11

15.12

15 13

15.14

15 15

15.16

15.17

15.18

15.19

Panel

IM

MT

IM

IM

IM

;
IM

MT

IM

MT

Operation

Observe following lamps:
AI3V-2
LDATAV-2
ADV-B
PBAVN-B
G5DVN-B
All other ERROR DETECTION

Press and release PIO.

Observe following lamps:
A1V-2 through A9V-2
PIODV-B

Press and release ACTIVE- 12^3.

Observe following lamps:
. T23

153
123

Observe following lamps:
AI3V-3
LDATAV-3
ADV-C
PBAVN-C
G5DVN-C
All other ERROR DETECTION

Press and release PIO.
t

Observe following lamps:
A1V-3 through A9V-3
PIODV-C

Set COMMAND-A1 through
COMMAND-A9 to "zeros".

Normal
Indication

Lit
Lit
Lit
Lit
Lit
Not lit

Lit
Lit

Not lit
Not lit
Lit

Lit
Lit
Lit
Lit
Lit
Not lit

Lit
Lit

D^ita

!
i

I J K I M NUMBER

Figure 7-15. Error Detection and Computer Channel Control Check (Sheet 3)



INTERNATIONAL BUSINESS MACHINES--
UNIT NAME: UNIT NO.

Step

15.20

15.21

15.22

15.23

15.24

15.25

15.26

i

15.27

15.28

15.29

A B C

Panel

.IM

IM

IM

MT

IM

IM

IM .

IM

MT

IM

D E F C

Operation

Press and release ACTIVE-T23.

Observe following lamps:
123
123
123

Observe following lamps:
ADV-A
PBAVN-A
AI3-1
LDATAV-1
All other ERROR DETECTION

Press 'and release PIO.

Observe following lamps:
TRSV-1
DATAV-1
PIODV-A

Press and release ACTIVE- 123.

Observe following lamps:
123
123
123

Observe following lamps:
ADV-B
PBAVN-D
G5DVN-B
AI3-2
LDATAV-2
All other ERROR DETECTION

Press and release PIO.
•

Observe following lamps:
TRSV-2
DAT A V- 2
PIODV-B

i H I J K L M N O P Q R PAGE

Normal
Indication

Lit
Not lit
Not lit

Lit
Lit
Lit
Lit
Not lit

Lit
Lit
Lit

Not lit
Lit

. Not lit

Lit
Lit
Lit
Lit
Lit
Not lit

Lit
Lit
Lit

Data

— —

PAGES NUMBER
O F . . . A -

-7 ...... .. - - -

Figure 7-15. Error Detection and Computer Channel Control Check (Sheet 4)
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INTERNATIONAL BUSINESS MACHINES- i ;
UNIT N A M E ; UNIT NO.
Step

15.30

15.31

15.32

15.33

15.34

15.35

15.36

15.37

>

15.38

A B C

*^
Panel

IM

IM

IM

MT

IM

IM

IM

IM

IM

D E F (

Operation

''Press and release ACTIVE-123.

Observe following lamps:
123
123
123

Observe following lamps:
ADV-C
PRAVN-P
G5DVN-C
AI3-3
LDATAV-3
All other ERROR DETECTION

Press and release PIO.

Observe following lamps:
TRSV-3
DATAV-3
PIODV-C

Press and release INACTIVE-1.

Observe following lamps:
INACTIVE-0
INACTIVE-1

Observe following lamps:
AI3V-3
TRSV-3
LDATAV-3
DATAV-3
PIODV-C
A1V-? Hirnmrh AQV-*<
ADV-C
PBAVN-C
G5DVN-C
All other ERROR DETECTION

Press and release 123.

> H 1 J K L M N 0 P 0 R PAGE

Normal
Indication

Not lit
Not lit
Lit

Lit
Lit
Lit
Lit
Lit
Not lit

Lit
Lit
Lit

Not lit
Lit

Lit
Lit
Lit
Lit
Lit
Lit
Lit
Lit
Lit
Not lit

Data

••

PAGES NUMBER
or , A-

Figure 7-15. Error Detection and Computer Channel Control Check (Sheet 5)
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INTERNATIONAL BUSINESS MACHINES- -r n^ > ^
UNIT NAME*.

Step 1

15.39

15.40

•}

15 41

15.42

15.43

15,44

»»

THEI

Panel

IM

'IM

IM

IM

IM

IM

S ..
DIE IF 1

IUNIT NO;
Operation

Observe following lamps:
T23
123
125

Observe following lamps:
AI3V-1
TRSV-1
LDATAV-1
DATAV-1
PIODV-A
A1V-1 through A9V-1
ADV-A
PBAVN-A
G5DVN-A
All other ERROR DETECTION

Press and release 123.

Observe following lamps.
T23
12~3
123

Observe following lamps:
AI3V-2
TRSV-2
LDATAV-2
DATAV-2
PIODV-B
A1V-2 through A9V-2
ADV-B
PBAVN-B
G5DVN-B
All other ERROR DETECTION

Press and release TMR.

CnTTjlKlLlMlNlolPlOllllMMIO

Normal
Indication

Lit
Not lit
Not lit

Lit
Lit
Lit
Lit !

Lit
Lit
Lit
Lit
Lit
Not lit

Not lit
Lit
Not lit

Lit
Lit
Lit
Lit
Lit
Lit
Lit
Lit
Lit
Not lit

Dnta

- ' ,

•

FlpAftS NUMItftJ, A.

Figure 7-15. Error Detection and Computer .Channel Control Check (Sheet 6) , . ...
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: IUNIT NO,

Step 1

15.45

15.46

15.47

15.48

15 49

15.50

15.51

15.52

15.53

15.54

\

TIfFI

Panel

IM

MT

kJM

IM x

IM

IM

MT

IM

IM

IM

.

Operation

Observe following lamps:
TMR :

INACTIVE -1
INACTIVE -0
123
123
123
All ERROR DETECTION

Set address 613 (110 001 Oil ) into
ADDRESS REGISTER-COMMAND
switches.

Set OUTPUT REGISTERS selector
switch to DIN.

Set COMD-13 to "1" and all other
COMD switches to "0".

Press and release INSERT.

Observe following lamps:
REG- 13
All other REG lamps

Press and release CIO.
Observe ERROR. CHANNEL and
MODULE lamps.

Set OUTPUT REGISTERS selector
switch to CIU.

Set COMD-3, 6, and 9 to "1"; set
COMD-13 to "0".

Fress and release INSERT.

OlElF lOlHl l J IKILIMINIOIP 0 ft PAQClOlHrrl. i ii i i i ii nj_ — L_

Normal
Indication

Lit .
Not lit
Not lit
Not lit
Not lit
Not lit
Not lit

Lit
Not lit

All lit

•̂ •î ^^^P*™ •••••

Data

9
i

i
i

FIPAOC8 NUMBER
1 IA-

Figure 7-15. Error Detection and Computer Channel Control Check (Sheet 7)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

15.55

15.56

15.56.1

15.57

15.58

15.59

15.60

15.61

15.61.1

15.62.,

A B C

Panel

IM <

IM

»

DAI

IM

IM .

IM

IM

IM

DAI •

IM

D E F C

Operation

^Observe following lamps:
REG-3
REG-6
REG-9
All other REG lamps

Observe following lamps:
LINTCV-1
HALTV-1
INFOV-1
PCTNFV-A
INTCV-1
All other ERROR DETECTION

With oscilloscope, observe signal
at TP2H.

Set COMD-2, 5 and 8 to "1";
Set COMD-3. 6 and 9 to "0".

Press and release INSERT.

Observe following lamps:
REG-2
REG-5
REG-8
All other REG lamps

Press and release ERROR
DETECTION-RESET.

Observe following lamps:
LINTCV-2
HALTV-2
INFOV-2
PCINFV-B
INTCV-2
All other ERROR DETECTION

With oscilloscope, observe signal
at TP2H.

Set COMD-1, 4 and 7 to "1";
Set COMD-2, 5 and 8 to "0".

Normal
Indication

Lit
Lit
Lit
Not lit

Lit
Lit
Lit
Lit
Lit
Not lit

+6V level

Lit
Lit
Lit
Not lit

Lit
Lit
Lit
Lit
Lit
Not lit

0 V level

Data

I H I J K L M N O P O R PAGE PAGES NUMBER
or , A-

Figure 7-15. Error Detection and Computer Channel Control Check (Sheet 8)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAMEC

Step

15.63

15.64

15.65

15.66

15.67

15.68

15 69

15.70

•f

AIIICI

Panel

IM

IM

IM

IM

IM

IM

IM

IM-

ole F <Trl._i_ .

(UNIT NO.

x- Operation

Press and release INSERT.

Observe following lamps:
REG-1
REG-4
REG-7
All other REG lamps

Press and release ERROR
DETECTION-RESET

Observe following lamps:
LINTCV-3
HA LTV- 3
INFOV-3
PCINFV-C
INTCV-3
All other ERROR DETECTION

Set COMD-2, 5 and 8 to "1".

Press and release INSERT

Observe following lamps:
REG-1
REG-2
REG-4
REG-5
REG-7
REG-8
All other REG lamps

Press and release ERROR
DETECTION-RESET.

I I H I I J lK LlMlNlOlPlQIftlPAttloi
I I 1 1 LI 1 I I I — L

Normal
Indication

Lit
Lit
Lit
Not lit

Lit
Lit
Lit i
Lit I
Lit
Not lit !

Lit
Lit
Lit
Lit
Lit
Lit
Not lit

Dnta

'

PIPAOCS NUMBCH
1 IA-

Figure 7-15. Error Detection and Computer Channel Control Check (Sheet 9)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: 1 UNIT NO,

Step

15.71'

15. 71.:
15.72

15.73

15, 74

15.75

15.76

1 c nn

Panel

IM

PC
IM

IM

IM

r

IM

IM

r»»

Operation

Observe following lamps:
INTCV (above OPERATING MODE

SWITCH)
LINTCV-1
HALTV-1
INFOV-1
PCINFV-A
INTCV-1
All other ERROR DETECTION

Observe HLT.
Set COMD-3, 6 and 9 to "1".

Press and release INSERT.

Observe following lamps:
REG-1 through REG-9
All other REG lamps

Press and release ERROR
DETECTION-RESET.

Observe ERROR DETECTION lamps.

f\^aa~,,~ TXTIVtr

Normal
Indication

Lit
Lit
Lit
Lit
Lit
Lit
Not lit
Lit

Lit
Not lit

None lit

r.it

Drxta

j
•

•

•

15 78

15.79

IM

IM

IM

Set COMD-2, 5 and 8 to "0".

Press and release INSERT.

Observe following lamps:
REG-1
REG-3
REG-4
REG-6
REG-7
REG-9
All other REG lamps

Lit
Lit
Lit
Lit
Lit
Lit
Not lit

Figure 7-15. Error Detection and Computer Channel Control Check (Sheet 10)
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INTERNATIONAL BUSINESS MACHINES -
UNIT NAME: UNIT NO.

Step

15.81

15.81.1

15.82

15.83

15.84

15.85

15.86

15.86.1

is. sr--

A B C

Panel

IM

PC

IM

IM

IM
•

IM ' '

IM

PC

IM

0 E F C

Operation

Observe following lamps:
INTCV
LINTCV-2
HALTV-2
INFO V- 2
PCINFV-B
INTCV- 2
All other ERROR DETECTION

Observe HLT.

Set COMD-1, 4 and 7 to "0";
Set COMD-2, 5 and 8 to "1".

Press and release INSERT.

Observe following lamps:
REG-2
REG-3
REG-5
REG- 6
REG-8
REG- 9
All other REG lamps

Press and release ERROR
DETECTION- RESET.

Observe following lamps:
INTCV
LINTCV-3
HALTV-3
INFO V- 3
PCINFV-C
INTCV-3,
All other ERROR DETECTION

Observe HLT.

Set COMD-2, 3, 5, 6, 8 and 9
to "0".

; H 1 J K L M N 0 P Q R PAGE

Normal
Indication

Lit
Lit
Lit
Lit
Lit
Lit
Not lit

Lit

Lit
Lit
Lit
Lit
Lit
Lit
Not lit

Lit
Lit
Lit
Lit
Lit
Lit
Not lit

Lit

Data

PAGES NUMBER
• • ; ' . ' . - • • OF • • -• - , ; A- -v - - •" -

Figure 7-15. Error Detection and Computer Channel Control Check (Sheet 11)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: 1 UNIT NO,

Step

15.88

15, 89
-.s

15.90

t

*••»

rmr

Panel

PC

IM

PC

•*•

Operation

Press and release POWER SUPPLY
ERROR.

Observe following lamps:
REG lamps
ERROR DETECTION lamps
INTCV

Observe ERROR, CHANNEL and
MODULE lamps.

Normal
Indication

None lit
None lit
Not lit

Not lit

DrUa

• • • ' • •

• • •• •

FlPAKSl NUMBER1 IA-

Figure 7-15. Error Detection and Computer Channel Control Check (Sheet 12)
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INTERNATIONAL BUSINESS MACHINES^
UNIT NAME*.
Step

16.0

EXP

1QA

16.2

16.3

16.4

16.5

16.6

16.7

16.8

16.8.1

16.9

16.10

llllsTill

Panel

PC

MT

MT

MT

MT

MT

MT

MT

MT

EM

MT

1 UNIT NO.

Operation

Address Register Feedback.

The following procedure checks the
loading of the address register and
the feedback of address bits to the
interface.

Press and release POWER SUPPLY
ERROR.

Set ADDRESS REGISTER -
COMMAND SWITCHES Al through
A9 to off.

Press and release REPEAT.

Observe REPEAT.

Press and release PIO.

Sequentially set ADDRESS
REGISTER- COMMAND switches Al
through A9 to on and verify that
corresponding COMMAND and
FEEDBACK lamps light as each
switch is pressed

Press and release REPEAT.

Observe REPEAT.

Observe ADDRESS REGISTER-
FEEDBACK lamps.

Set OUTPUT REGISTERS selector
switch to DIN.

Set ADDRESS REGISTER-
COMMAND switches as follows:

Al, A2, A8 and A9 to on
all others to off

»|e|F|«|H|l|J|KlL|M|NlOH9|ll|PAM|OI
TrlTTrrn 1 1 .LLL_L

Normal
Indication

Lit

Refer to
Operation
column.

Not lit

None lit

Data

PlMttSl NUMBER
,1 \fr

Figure 7-16. Address Register Feedback Check (Sheet 1 of 3)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

*>
Step

16.11

16.12

16'. 13

16.14

16.14.1

16.14.2

16.15

16.16

16.17

A B C

Panel

_x
m

IM

IM

MT

IM

IM

MT

IM .

IM

D E F C

Operation

Set OUTPUT REGISTERS- COMD
switches as follows:

20, 22 and 24 to "1" (on)
all others to "0" (off)

Press and release INSERT.

Observe following OUTPUT
REGISTERS-REG lamps:

20. 22 and 24
all others

Press and release CIO.

Observe following ERROR
DETECTION LAMPS:

AI3V-1
LDATAV-1
ADV-A
PBAVN-A
G5DVN-A

Observe following lamps:
ACTIVE-123
INACTIVE -0

Press and release PIO.

Observe following ERROR
DETECTION lamps:

PIODV-A
A1V-1
A2V-1
A8V-1
A9V-1

Set OUTPUT REGISTERS- COMD
switches as follows:

23 and 25 to on
all others to off

i H 1 J K L M N O P Q R PAGE
. - c

Normal
Indication

Lit
Not lit

Lit
Lit
Lit
Lit
Lit

Lit
Lit

Lit
Lit
Lit
Lit
Lit

Data

• • . >•

CAGES NUMBER
' • A- : :

- > . . _ 1 • _ _ : _ . - _ .

Figure 7-16. Address Register Feedback Check (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME:

Step

16.18

16.19

16.20

16.21

16.22

A B C

Panel

IM

IM

MT

IM

IM

•

D E F C

UNIT NO.

Operation

Press and release INSERT.

Observe following OUTPUT
REGISTERS-REG lamps:

23 arid 25 •
all others

Press and release CIO.

Observe ERROR DETECTION
lamps .

Observe COMPUTER-CHANNEL-
TMR.

i H 1 J K L M N 0 P Q R PAGE

Normal
Indication

Lit
Not lit

None lit

Lit

Data

PAGES NUMBER
OF A-

Figure 7-16. Address Register Feedback Check (Sheet 3)
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UNIT NAME: JUMIT NO, 1
Step

17.0
x^

EXP

17.1

17.2

17.3

17.4

17. 5-

17.6

17.7

17.8

17.9

17.10

17.11

17.12

Panel

PC

IM

MT .

IM

IM.

MT

IM

IM

MT

IM •

IM

MT

Operation

Input Multiplexer Load From
Address Register.

This procedure checks the address
register inputs to the input
multiplexer.

Press and release POWER SUPPLY
ERROR.

Set INPUT MULTIPLEXER selector
switch to ADDREG.

Set all ADDRESS REGISTER-
COMMAND switches to "0".

Press and release ALTER.

Observe INPUT MULTIPLEXER

Set COMMAND- A9 to "1".

Press and release ALTER.

Observe following lamps:
INPUT MULTIPLEXER -17
All other INPUT MULTIPLEXER

Set COMMAND-AS to "1B.

Press and release ALTER.

Observe following lamps:
INPUT MULTIPLEXER 17

18
All other INPUT MULTIPLEXER

Set COMMAND- A7 to "1".

aB|c|D|K|f ItlNII U|KIL|M|NieiiHQllilMit|OITrri iTTpri I 1 1 1 1 1 1 1

Normal
Indication

Not lit

Lit
Not lit

Lit
Lit
Not lit

Dnta

F i^B^k^iB^ii HUM^IK.|HI^ViW| VVwwV»fl1 Mr.
Figure 7-17. Input Multiplexer Load from Address Register Check (Sheet 1 of 3)
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UNIT NAME; IUNIT NO.

Step

17.13

17.14

17.15

17.16

17.17

17.18

17.19

17.20

17.21

17.22

17.23

17.24

17.25

17.26

Q
HIS]

Panel

IM

IM

MT

IM

IM

MT

IM

IM

MT *

IM

IM

MT

IM

IM

XCIFN

Operation

Press and release ALTER.

Observe following lamps:
INPUT MULTIPLEXER 17 through

19
All other INPUT MULTIPLEXER

Set COMMAND- A6 to "1".

Press and release ALTER.

Observe following lamps:
INPUT MULTIPLEXER 17 through

20
All other INPUT MULTIPLEXER

Set COMMAND- A5 to "1".

Press and release ALTER.

Observe following lamps:
INPUT MULTIPLEXER 17 through

21
All other INPUT MULTIPLEXER

Set COMMAND- A4 to "1".

Press and release ALTER.

Observe following lamps:
INPUT MULTIPLEXER 17 through

22
.All other INPUT MULTIPLEXER

Set COMMAND- A3 to "1".

Press and release ALTER.

Observe following lamps:
INPUT MULTIPLEXER 17 through

23
All other INPUT MULTIPLEXER

Normal
Indication

Lit
Not lit

Lit
Not lit

Lit
Not lit

Lit
Not lit

Lit
Not lit

Dita

iHllUKlLlMlNlolrlOlftJiWIIOffPAtCSl "UMMH
M I N I U M — U

Figure 7-17. Input Multiplexer Load from Address Register Check (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME*. I UNIT NO.

Step Panel Operation
Normal

Indication Dita

17.27

17.28

17.29

17.30

17.31

17.32

MT

IM

IM

MT

IM

IM

Set COMMAND-A2 to'"1".

Press and release ALTER.

Observe following lamps:
INPUT MULTIPLEXER 17 through

24
All other INPUT MULTIPLEXER

Set COMMAND-A1 to "1".

Press and release ALTER.

Observe following lamps:
INPUT MULTIPLEXER 17 through

25
All other INPUT MULTIPLEXER

Lit
Not lit

Lit
Not lit

Figure 7-17. Input Multiplexer Load from Address Register Check (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES-

Step

18.0

EXP.

18.1

18.2

18.3

18.4

18.5

18 6

18 7

18 8

18.9

18 10
18.10.1

18. 11

AI'1CILull

Panel

• -

PC

IM

IM

IM

IM

IM

/ IM

IM

IM

MT
MT
MT

Operation

TSYNC, GCSYNCX and ICSN.

This procedure checks the character-
istics of the TSYNC, GCSYNCX and
ICSN signals.

Press and release POWER SUPPLY
ERROR.

Set all OUTPUT REGISTERS -COMD
switches to "0" (off).

Set OUTPUT REGISTERS selector
switch to CR.

Press and release INSERT.

Observe OUTPUT REGISTERS -REG
lamps.

Set OUTPUT REGISTERS selector
switch to DIN.

Set OUTPUT REGISTERS -COMD
switches as follows:

S to "1" (on)
all others to "0" (off)

Press and release INSERT

Observe following OUTPUT REGIS-
TER-REG lamps:

S ••
all others

Press and release TEL SAMPLE.
Press and release RCA SAMPLE.
Press and release SAMPLE RESET.

D e|FJ«|H|l|J|K|L|M|N OlP gtoJPAtClOf1 ITHTn J I.TJ — 1-

{UNIT NO.
Normal

Indication

.

None lit

Lit
Not lit

Data

1

11
1
;i

'IPAOESI NUMBER1 JA,_
Figure 7-18. TSYNC, GCSYNCX and ICSN Checks (Sheet 1 of 5)
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INTERNATIONAL BUSINESS MACHINES- '
UNIT N

Step

18.12

18 ^3

18, 14

18.15

18.16

18. 17

18.18

18.19

18.20

18.21

HISi

AME: (UNIT NO.

Panel

DAI

MT

MT

•

DAI

IM

IM

IM

MT

MT

DAI

+ .̂

Die IF it

Operation

With oscilloscope, observe signal at
TP23A (TSYNC).

Press and release TEL SAMPLE.

Press and release TEL SAMPLE,
and observe signal at TP23A (TSYNC)
when TEL SAMPLE is pressed.

With oscilloscope, observe signals
at following points:

TP12D (GCSYNCX)
TP12E (ICSN)

Set OUTPUT REGISTERS -COMD
switches as follows:

1 to"l" (on)
all others to "0" (off)

Press and release INSERT.

Observe following OUTPUT REGIS-
TERS-REG lamps:

1
all others

Press and release RCA 110 SAMPLE

Press and release SAMPLE RESET.

With oscilloscope, observe signals
at following points:

TP23A (TSYNC)
TP12D (GCSYNCX)

""'

Normal
Indication

+6V 192 MS
pulse every
4. 2 ms.

+6V 192 us
pulse each
time switch
is pressed.

0V
0V

Lit
Not lit

0V
+28V 192 MS
pulse every
4c 2 ms.

Dnta

.

Mil UIKILiyiNlOIFIOIftlMtt OflMttSl NUMBM 1Trl i 1 1 1 1 1 i 1 1 i 1 1 tii 1 IA"* ' • • ' : • .1

Figure 7-18. JTSYNC, GCSYNCX and ICSN Checks (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES- ""

Step

18.22

18.23

18.24

18.25

18.26

18.27

18.28

18.29

18.30

18.31

18.32

Panel

MT

IM

IM

IM

MT

DAI

IM'

IM

MT

DAI

IM

IUNIT NO,

Operation

Press and release RCA 110 SAMPLE
and observe signal at TP12D
(GCSYMCX) when RCA 110 SAMPLE
is pressed.

Set OUTPUT REGISTERS -COMD
switches as follows:

3 to "1" (on)
all others to "0" (off)

Press and r el oase INSERT.

Observe following OUTPUT REGIS-
TERS-REG lamps:

3
all others

Press and release RCA 110 SAMPLE.

With oscilloscope, observe signals
at following points:

TP12D (GCSYNCX)
TP23A (TSYNC)

Press and release OUTPUT REGIS-
TERS-REG RESET. .

"Observe OUTPUT REGISTERS -REG
lamps.

Press and release RCA 110 SAMPLE

With oscilloscope, observe signal at
TP12D (GCSYNCX)

Set OUTPUT REGISTERS -COMD
switches as follows:

2 to "1" (on)
all others to "0" (off) '

Normal
Indication

+28V 192 jus
pulse each
time switch
is pressed.

Lit
Not lit

+28V level
0V

None lit

0V

Data

.

I 1 r 1 1 1 1 I I a 1 i 1 J 1 1 1 1 I 1 1 IA-

Figure 7-18. TSYNC, GCSYNCX and ICSN Checks (Sheet 3)
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UNIT NAME: • 1 UNIT NO,
Step

18 33

18. 34

18 35

18. 36

18.37

18 38

18 39

18 40

18041

18 42

18.43

18.44

18. 45

18.46

Panel

IM

IM

MT

DAI

IM
i,̂  '••

IM

IM

MT

DAI

IM

IM

IM

DAI

IM

Operation

Press and release INSERT.

Obsqrye- following OUTPUT, REGIS-
TERS-REG lamps:

2 • • • • ' • ' - ' • .
all others .

Press and release TEL SAMPLE,

With oscilloscope, observe signals
at following points:

TP23A (TSYNC)
TP12D (GCSYNCX)

Set all OUTPUT REGISTERS -COMD
switches to "0" (off)

Press and release OUTPUT REGIS-
•pERS -REG RESET.

Observe OUTPUT REGISTERS -REG
lamps

Press and release TEL. SAMPLE.

With oscilloscope, observe signal
at TP23A (TSYNC).

Set OUTPUT REGISTERS selector
switch to GC,

Press and release INSERT.

Observe OUTPUT REGISTERS -REG
lamps.

With oscilloscope, observe signal
at TP12E (ICSN)

Set OUTPUT REGISTERS selector
- 1 switch to CR ,

A|l(C|Q|C|F|QlH|l|J|K|L|M|N|0|F|0|R|f»A«t|CMTnTr iTrrriTi i i i i i i

Normal
Indication

. • *

Lit
Not lit

+6V level
0V

• **

None lit

0V

None lit

+28V level

D'lta

•• ' ' - • " • ": ' ' •

'. ' ." '• .'-'. - .''

•

• - " v • . . ' • • • • . ' •

• ' ."'. ' '
',-,..'

•'- • ' ; . ; ; " ; ; . ' ; •" .

v ,
r PA9CS NUMBER 1

: -

Figure 7-18. TSYNC, GCSYNCX and ICSN .Checks (Sheet 4)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME*.

S*P

18.47

18.48

18.49

TffFl

. Panel

IM

IM

DAI

DIE IF 1C

(UNIT NO.

Operation

Press and release INSERT.

Observe OUTPUT REGISTERS -REG
lamps.

With oscilloscope, observe signal at
T1J12E (ICSN).

l lHll lJ lKILlMlNlOlPlOlft lMOCiaTrrl i i 1 1 1 1 i 1 1 i M.LLJ — L_

Normal
Indication

None lit

0V level

Dita

FlPAOCSl NUMBER

7-.

Figure 7-18. TSYNC, GCSYNCX and ICSN Checks (Sheet 5)
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INTERNATIONAL BUSINESS MACHINES- .
UNIT NAME: UNIT NO.
Step

19.0

EXP

19.1

19.2
•>

19.3

19.4

19.5

19.6

19.6.1

19.7

19.8

19.9

19.10

19.11

19.12

A B C

Panel

PC

MT '

IM

IM .

IM

IM

IM

MT

MT

IM

IM

MT

MT

*>' ' '
0 E F G

Operation

Enable Compare: • :"

The following procedure checks the
set and reset conditions for ENABLE
COMPARE;

Press and release POWER SUPPLY
ERROR.

Press and release ENABLE
COMPARE.

Observe ENABLE COMPARE.

Set OUTPUT REGISTERS selector
switch to DIN. : -

Set COMD switches as follows:
S to on .
All others to off , , ,

Press and release :INSERT.

Observe following OUTPUT REGIS-
TERS-REG lamps:

• S
All others

Press and release ENABLE
COMPARE.

Observe ENABLE COMPARE.

Press and release REG RESET .

Observe REG-S,
Press and release ENABLE
COMPARE:
Observe ENABLE COMPARE.

i H 1 J K L M N 0 P 0 RPAGE

Normal
Indication

Not lit

Lit
Not lit

Lit

Not lit

Not lit ,

-. Data

. '. •'"'•, • • • - /

>

- . ..-

- ' '•' '' . -' •: ., '-:''

PAGES NUMBER
y ••-• • . • • • • " • • - ' • ' - • O F : / • • ; , A - / . - . . . • - . - : . • • • • • • . - .

Figure 7-19. Enable Compare Check (Sheet i of 2)
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UNIT NAME'- UNIT NO.

Step

19.13

19.14

19.15

19.16

19.17

19.18

19.19

A B C

Panel

IM

IM

MT

MT

PG

MT

IM

'+•

S

Operation

Press and release INSERT.

• Observe REG-S

Press and release ENABLE
COMPARE.

Observe ENABLE COMPARE.

Press and release POWER SUPPLY
ERROR.

Observe ENABLE COMPARE.

Observe OUTPUT REGISTERS-
REG lamps.

D E F 6 H I J K L M N O P Q R PAGE

Normal
Indication

Lit

Lit

Not lit

None lit

Data

PAGES NUMBER
or . A-

Figure 7-19. Enable Compare Check (Sheet 2)

IV-7-133



INTERNATIONAL BUSINESS MACHINES- ; { / ,^ /?; ; , r{ ;^ ]
UNIT NAME'*

Step

20.0

EXP

EXP

20.1

20.2

20.3

20.4

20.5 '

20.6

20.7

20.8
->.

20.9

20.10

aid

Panel

IM

'PC

MT -^

IM

IM

IM

IM

IM

IM

IM

IUNIT NO. I

Operation

CST, DST and HLT.

Thle procedure checks the operation
of CST, DST and HLT.

The following steps ensure that
ADAPT mode displays are disabled
unless the LVDAME is in DST.

Set OPERATING MODE to MAN
TEST.

Press and release POWER 'SUPPLY
ERROR.

With oscilloscope, observe signals
at the following points:

TP71 (TP DST)
TP72 (DST)

Set OUTPUT REGISTERS selector
switch to DIN.

Set all OUTPUT REGISTERS- COMD
switches to "1" (on).

Press and release INSERT.

Observe OUTPUT REGISTERS -
REG lamps.

Set INPUT MULTIPLEXER
selector switch to DIN.

Press and release ALTER.

.Observe INPUT MULTIPLEXER
display lamps.

TrrrrrnTI INN 1

Normal
Indication

0 V level
0 V level

Lit

Lit,'; ; - . . ;

Dnta

;
• - • ' '

' • :• " •

I PAHSI NUMiEUJ*~_
- 2 0.

Figure 7-20. CST, DST and HLT Checks (Sheet 1 of 7)
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UNIT NAME; UNIT NO.

Step

20.11

20.12

20.13

S20.13.1

20.14

20. 15

:20.16

20.17

20.18

20.19

20.20

20.21

20.21.1

20.22

20.23

20.24

A B C

Panel

IM

IM

PC

MT
>IM

_ X

IM

IM

MT

PC

IM

IM

IM

PC

IM

IM

MT

Operation

Set all OUTPUT REGISTERS- COMD
switches to "0" (off).

Set OPERATING MODE to ADAPT.

Observe ERROR, CHANNEL and
MODULE lamps.

Observe DATA COMPARE ERROR.

Observe following lamps:
OUTPUT REGISTERS- REG lamps
INPUT MULTIPLEXER display
lamps.

Press and release INSERT.

Press and release ALTER.

Press and release SET DA DST.

Observe DST.

Observe following lamps:
OUTPUT REGISTERS- REG lamps
INPUT MULTIPLEXER-display
lamps.

Press and release INSERT.

Observe OUTPUT REGISTERS-REG
lamps.

Observe ERROR +€.

Press and release ALTER.

Observe INPUT MULTIPLEXER
display lamps.

With oscilloscope, observe signals
at the following points:

TP71 (TP DST)
TP72 (DST)

D E F G H 1 J K L M N O P Q R PAGE

Normal
Indication

All lit except
+6.

Lit

Not lit
Not lit

Lit

Lit
Lit

None lit

Lit

Not lit

-6 V (±0.5) V
+6 V (±0. 5) V

Data

PAGES NUMBER
of A-

Figure 7-20. GST, DST and HLT Checks (Sheet 2)
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UNIT NAME;
Step

EXP^.

20.25

20.26

20.27

20. 28
i

20.29

20.30

20.31

20.32

20.33

20.34

20! 35

20.36

EXP

20.37

20.38

20.39

i Panel

MT

PC

IM

PC

MT

PC

IM

MT

PC

PC

MT

PC

DAI

MT

PC

IUNIT NO,

Operation

The following steps ensure that DST
cannot be set in ASTEC mode.

Press and release RESET DA DST.

Observe DST.

Set OPERATING MODE to ASTEC.

Observe ERROR, CHANNEL and
MODULE lamps.

Press and release SET DA DST.

Observe DST.

Set OPERATING MODE to ADAPT.

Press and release SET DA DST.

Observe DST.

Observe ERROR, CHANNEL and
MODULE lamps.

Press and release RESET DA DST.

Observe DST.

The following steps check the HLTX
and HLTl lamps and the HLTX and
HLTl signals to the interface.

Using oscilloscope, observe signal
at TP27D(HLTX).

.Press and release SET DA HLT.

Observe HLTX

Normal.
Indication

Not lit

Not lit

Not lit

Li* ;

Lit

Not lit

0 V level

Lit

Dita

• -: • . '-. • •'

llblerDlclFfflHTTTf iKklMlNlob 91PJPAM Of MiMI- NUMBERnrl 1 I LLM-t 1 1 IM 1 11 - IA-

Figure 7-20. CST, DST and HLT Checks,(Sheet 3)
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INTERNATIONAL BUSINESS MACHINES -
UNIT NAMt: UNIT NO.

' Step

20.40
,

20.41

20. 42

20.43

20.44

.20.45

20.46

20.47

20.48

20.49

20.50

20.51

20.51.1

EXP

• <

A B C

Panel

MT

MT

PCi V^

PC

PC

DAI

PC

PC

DAI

PC

PC '

IM

PC

D E F (

Operation

Using oscilloscope, observe signal
at TP27D (HLT X).

Press and release RESET DA HLT.

Observe HLTX.

Press and release HLTX.

Observe HLTX.

With oscilloscope, observe signal
at TP27G (HLT 1).

Press and release HLT1.

Observe HLT1.

With oscilloscope, observe signal
at TP27G (HLT 1).

Press and release POWER SUPPLY
ERROR.

Observe following lamps:
HLTX
HLT1

Set OPERATING MODE to MAN
TEST.

Observe ERROR, CHANNEL and
MODULE lamps.

The following steps check the HALTV
interface lines, the HLT indicator
and the HALTV disagreement error
detector.

5 H I J K L M N O P Q R PAGE

Normal
Indication

+28 (±0. 5) V

Nnt lit.I'lUL AIL

Lit

0 V level

T iti-jii

+28 (±0.5) V

Nnt litilLJl 111

Nnt liti'HJ L 11L

None lit

Data

*

PAGES NUMBER
OF , A-

Figure 7-20. CST, DST and HLT Checks (Sheet 4)
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UNIT NAME:

Step

20.53

20.53

20.54

20.55

20.56

20.57

20.58

20.59

20.60

20.61

20.62

Panel

MT

IM

IM

IM

IM

IM
*-

MT

PC

IM

IM

IM

(UNIT NO.

Operation

S«8 ADDRESS REGISTER-
COMMAND switches as follows:

A9, A8, A4. A2 and Al to on
A7, A6, A5 and A3 to off

Set OUTPUT REGISTERS selector
switches to DIN.

Set OUTPUT REGISTERS- COMD
switches as follows:

13 to on
all others to off

Press and release INSERT.

Observe following OUTPUT
REGISTERS-REG lamps:

13
all others

Set COMD- 13 to off.

Press CIO.

' Observe ERROR, CHANNEL and
MODULE lamps.

Set OUTPUT REGISTERS selector
switch to CIU.

Set OUTPUT REGISTERS- COMD
switches as follows:

1, 2 abd 9 to on
all others to off

Press and release INSERT.
i

*• V

r M Mnnan Tinriftn nnarannrr^jr;

Normal
Indication

Lit
Not lit

All lit .

•

Data

•• -' ••

• • '

'(ttfd| • NUMMft 1

Figure 7-20. CST, DST and HLT Checks (Sheet 5)
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JNIT NAME: UNIT NO.
Step -

20.63

20. 64

20.65

20.66

20.67

20.68

20. 69

20.70

20.71

20.72

20.73

20.74

20.75

EXP.

20.76

20.78.1

20.77

A B C

/ Panel

IM

PC

I'M

IM

IM

IM

PC

IM

IM

PC

IM

IM

PC

IM

IM

PC

Operation

Observe following OUTPUT
REGISTERSTREG lamps:

1, 2 and 3
all others

(Disregard ERROR DETECTION
lamps. )

Observe HLT.

Press and release ACTIVE-I23.
(Disregard ERROR DETECTION
lamps . )

Observe ACTIVE-T23.

Press and release INACTIVE-0 if
INACTIVE-0 lamp is not lit.

Observe INACTIVE-0.

Observe HLT.

Press and release ACTIVE- 123.

Observe ACTIVE-123.

Observe HLT.

Press and release ACTIVE-123.

Observe ACTIVE-123.

Observe HLT.

The following steps ensure that the
ASTEC mode inhibits the HLT signal
and HLT display.

Set OPERATING MODE to ASTEC.

Observe OUTPUT REGISTERS-REG
lamps.
Observe HLT.

O E F G H I J K L M N O P Q R PAGE

Normal
Indication

Lit
Not lit

Lit

Lit

Lit

Lit

Lit

Lit

Lit

lit

None lit

Not lit

Data

PAGES NUMBER
• OF , A-

Figure 7-20. GST, DST and HLT Checks (Sheet 6)
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INTERNATIONAL BUSINESS MACHINES- \ -..
UNIT NAME: UNIT NO.
Step

20.78

20.79

20.79.1

20.80

20.81

20.82

20.83

20.84

20.85

20.86

20.87

A B C

Panel

IM

PC

IM

IM

IM

IM

PC

IM

IM

IM

PC

•

D E F C

Operation

Set OPERATING MODE to MAN
TEST.

Observe HLT.

Observe REG-1, 2 and 3,

Set COMD-3 to off.

Press and release INSERT.

Observe following OUTPUT
REGISTERS-REG lamps:

1 and 2
all others

Observe HLT.

Set COMD-2 to off .

Press and release INSERT.

Observe following OUTPUT
REGISTERS-REG lamps:

1
all others

Observe HLT.

i H I J K L M N O P Q R PAGE

Normal
Indication

Lit

All lit

Lit
Not lit

Lit

Lit
Not lit

Not lit .

Data

^ _M_ -M_^J_L ^^

PAGES NUMBER
• , . • ".. of , A-

Figure 7-20. CST, DST and HLT Checks (Sheet 7)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: I U N I T NO.

Step

21.0

EXP.

21.1

21.2

21.3

21.4

21.5

21.6

21.7

21.8

A B C

Panel

PC

IM

MT

IM

IM

IM-

'

D E F <

Operation

Manual Test of CIO Codes.

This procedure ensures that the four
CIO codes (603/613, 623 and 633)
and the correct data bit/s control the
proper LVDAME functions.

Press and release POWER SUPPLY
ERROR.

Set OUTPUT REGISTERS selector
. switch to DIN.

Set all ADDRESS REGISTER-COM-
MAND switches to off.

Set all OUTPUT REGISTERS- COMD
switches to on.

Press and release INSERT.

Observe OUTPUT REGISTERS-REG
lamps.

Observe LVDAME lamps.
Note

DISCRETE OUTPUT REGISTER
lamp 2 is not connected and does
not light.

Perform tests 1 through 27 of Table
I. (Refer to following explanation. )

5 H I J K L M N O P Q R PAGE
<

Normal
Indication

All lit

Normal dis-
play except
that DIS-
CRETE OUT-
PUT REG-
ISTER and
DA MODE
REGISTER
lamps are lit.

Refer to
Table I.

Data

-

4

(PAGES NUMBER
X\ A-

Figure 7-21. CIO Codes Manual Check (Sheet 1 of 4)
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UNIT NAME-- UNIT NO.
Step

EXP.

F

21.9

21.10

21.11

21.12
21.13

21.14

21.15
21.16

A B C

Panel

MT

MT

MT

MT

PC

MT ',

D E F G

Operation

For each test in Table I, proceed
as follows:
1. Select CIO Code.

a. Set ADDRESS REGISTER-
COMMAND switches to octal
value of CIO. (A9 is most
significant bit. )

2. Load DIN REG.
a. Set specified OUTPUT

REGISTERS- COMD switches
to on, all others to off.

b. Press and release INSERT.
3. Press and Release CIO.
4. Observe specified lamps.

Note

Disregard ERROR DETECTION
lamps that light during these tests.

Press and release DATA ADAPTER
switch.

Observe DATA ADAPTER lamp.

Press and release LAB TEST
f EQUIP.

Observe LAB TEST EQUIP.

Repeat tests 9 and 10 of Table I.

Press and release POWER SUPPLY
ERROR.

• Observe DATA ADAPTER lamp.

Observe LAB TEST EQUIP.

1 H I J K L M N O P Q R PAGE

Normal
Indication

Not lit

Not lit

Refer to
Table I.

Not lit

Not lit i

Data

'

PAGES NUMBER
* . A-

Figure 7-21. CIO Codes Manual Check (Sheet 2)
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UNIT NAME: (UNIT NO.

Table I

Test

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

CIO

603

•

613

623

613

623

613

623

613

623

613

OUTPUT REGISTERS-COMD

21, 22 and 24

"20

22 and 25

21

23 and 24

20

23 and 25

21

19

•18

25

18

24

' 17 '

23

16

22 .

16

17

Lamps Lit

ACTIVE-T23 and INACTIVE-1

ACTIVE-T23 and INACTIVE-0

ACTIVE- Il3 and INACTIVE-0

ACTIVE-123 and INACTIVE-1

ACTIVE -123 and INACTIVE-1

ACTIVE -123 and INACTIVE-0

TMR

TMR

DATA ADAPTER

LAB TEST EQUIP

+T6VDC

+28VDC

+8VDC (DISCRETE CONTROL)

+28VDC

+8VDC (TELEMETRY BIAS)

SIG GRD

-8VDC

SIG GRD

CHANNEL SELECT-COMD 1
and CTRL 1

lAiBlClDlEIFIOIHII UlKlLlMlNiOIHttlftimflglOriHU»ESI NUMBER
M I N I 1 .11 1 1 1 Fn 1 f IA-

Figure 7-21. CIO Codes Manual Check (Sheet 3)
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UNIT NAME: I UNIT MO.

Table I (cont.)

Test CIO OUTPUT REGISTERS-COMD Lamps Lit

20

21

22

23

24

25

26

27

613

623

16

15

14

21

20

19

18

19

CHANNEL SELECT-COMD 2
and CTRL 2

CHANNEL SELECT-COMD 3
and CTRL 3

CHANNEL SELECT-TMR

POWER SUPPLY AND DISC RET I
OUTPUT-COMD 1 and CTRL 1

POWER SUPPLY AND DISCRETE
OUTPUT-COMD 2 and CTRL 2

POWER SUPPLY AND DISCRETE
OUTPUT-COMD s and CTRL 3
POWER SUPPLY AND DISCRETE
OUTPUT-COMD 4 and CTRL 4

*At this time none of the lamps listed in this
table should be lit.

Figure 7-21. CIO Codes Manual Check (Sheet 4)
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UNIT NAME: . (UNIT NO.
Step

4 22.0

EXP.

22.1

22.2

22.3

22 4

22.5

22.6

22.7

22.8

22.9

22.10

'Panel

PC

MT

IM

IM

IM

IM

Operation

Interrupts.

This procedure checks interrupts
1, 2. 3, 4, 6, 9 and 10.

Press and release POWER SUPPLY
ERROR.

With oscilloscope, observe signal at
TP7 (INTRPT 1 NOT).

Set OUTPUT REGISTERS selector
switch to DIN.

Set OUTPUT REGISTERS-COMD,
switches as follows:

13 to on
all others to off

Press and release INSERT.

Observe following OUTPUT
IREGISTERS-REG lamps:

MT

'MT

PC
/•

MT

HEslpRlrli

13
all others

Set ADDRESS REGISTER-COMMAND
switches as follows:

Al, A2, A4, A8 and A9 to on
all others to off.

Press and release CIO.

Observe ERROR, CHANNEL and
MODULE lamps.

With oscilloscope, observe signal
it TP7 (INTRPT 1 NOT).

iMhljMUMlNloirioiftimecioiPITTIT Mi 1 1 1 1 1 A 1 1 M i i

Normal
Indication

-6(iO. 5)V

Lit
Not lit

All lit

-6(±0. 5)V

*

Drxta

;

_'

" - ' f

' • '"' :

FTPAMS MMWft
1 lA-

Figure 7-22. Interrupt Checks (Sheet 1 of 5)
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UNIT NAME: [ U N I T NO.

Step

22.11

22.12

22.13

22.13.1

22.14

22. 15

22.16

22.17

22.18

22.18.1

22.19

22. 20

A f i C

Panel

IM

IM

IM

IM

IM

IM

MT
I

IM

nt*
IM

IM

MT

0 E F£

Operation

Set OUTPUT REGISTERS selector
• switch to CIU.

Set OUTPUT REGISTERS- COMD
switches as follows:

7, 8, and 9 to on
all others to off.

Press and release INSERT.

Press and release ERROR DETEC-
TION-RESET.

Observe following lamps:
INTCV
LINTCV-1, 2 or 3
all pthex ERROR DETECTION
lamps

Observe following OUTPUT
REGISTER-REG lamps:

7, 8 and 9 •
all others

With oscilloscope, observe signal
at TP7 (INTERRUPT 1 NOT).

Set OUTPUT REGISTERS- COMD
switches as follows:

1 to "1" (on)
all others to "0" (off)

Press and release INSERT.

Observe HALTV-3 and PCINFV-C.

Observe following OUTPUT
REGISTERS-REG lamps:

1
air others

With oscilloscope, observe signal
at TP7 (INTRPT 1 NOT).

1 H 1 J K £ M ' N O P Q R P A Q E

Normal
Indication

Lit
May be lit
Not lit

Lit
Not lit

0 (±0. 5) V

Both lit

Lit
Not lit

-6 (iO.5) V

Data

_

/; y- ;•••:•.

PAGES NUMBER
• . • OF '. . A- • • ' - : • : , " ' • • •

Figure 7-22. Interrupt Checks (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

22.21

22.22

22.22.1

22 .22 .2

22. 2o

A B C

Panel

IM

IM

IM

IM

IM

0 E F C

Operation

Observe INTCV.

Press and release REG RESET.

Press and release ERROR DETEC-
TION-RESET.

Observe ERROR DETECTION
LAMPS.

Set OUTPUT REGISTERS selector
'switch to ND.

5 H I J K L M N O P Q R PAGE

Normal
Indication

Not lit

None lit

Data

PAGES NUMBER
or A-

Figure 7-22. Interrupt Checks (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES- j
UNIT NAME: 1 UNIT NO, 1
Step 1 Panel

1
2t. 24

22 25

»•>«
1 22: 27

22. 28

22 29
' • , (

22.30

22. 31

22 32

MT.

IM

IM

IM

MT

MT

MT

MT

oUTF!

Operation

With oscilloscope, observe signals
at the following points:

• TP9 (INTRPT 3 NOT)
TP10 (INTRPT 4 NOT)

Set OUTPUT REGISTERS-COMD
switches as follows:

24 and 25 to "1" (on)
all others to "0" (off)

Press and release INSERT.

Observe following OUTPUT
REGISTERS-REG lamps:

24 and 25
all others

With oscilloscope, observe singals
at the following points:

TP9 (INTRPT 3 NOT)
TP10 (INTRPT 4 NOT)

Set ADDRESS REGISTER-COMMAND
switches as follows:

A2to"l"(on)
all others to "0" (off)

Press and release CIO.

With oscilloscope, observe signals
at the following points:

TP8, TP12, TP14, TP15 andTPIS

Perform Tests 1 through 12 of
Table L

Normal
Indication

-6(±0. 5)V
-6(t0.5)V

Lit
Not lit

0(±0.5)V
0(*0. 5)V

-8(±0. 5)Y

Refer to
Table!

Dita

^

Record
data on
Table I

«•••••••

BIiEFiilvl*M0Il'N" l«H««w«- • • •|iM"Bi*1 l«-

Figure 7-22. Interrupt Checks (Sheet 4)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME: I UNIT NO.

Table I

Test
'ADDRESS REGISTER-COMMAND

A9 A8 A7 A6 A5 A4 A3 A2 Al
Test:
Point INTRPT Data

1

2

3

4

5

6

7

8

9

10

11

12

X

X

X

X

X

X

X

X

X

X

0

1

0

1

1

0

0

-i
0

1

0

0

X

1

1

1

0

1

1

0

0

X

X

1

1

0

0

1

0

0

0

1

1

X

X

1

1

0

0

0

1

0

0

0

0

0

0

1

1

1

1

1

1

1

1

1

1

1

0

0

1

1

1

1

1

1

1

1

1

TP12

TP12

TP8

TP14

TP15

TP15

TP15

TP15

TP16

TP16

TP16

TP16

6

6

2

8

9

'• 9

9

9

10

10

10

10

'After setting ADDRESS REGISTER-COMMAND
switches, press and release PIO and verify
that 0(±0. 5) V exists for approximately 68^3
at the specified test point.

SI NUMBER
A-

Figure 7-22. Interrupt Checks (Sheet 5)
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»NTEI
UNIT H

Step

23. 0»

EXP.

23.1

23.1.1

23.2

23.3

23 4

23.5

23.6

23.7

23.8

DDH1ri i i

RNATIOM
JAME:

Panel

PC

MT

MT

MT

MT

PC

MT

MT

30QC
I I 1

IAL BUSINESS MACHINES-

Operation

COD ENABLE and TE1H.
: - • • - . ' - • ' • -

This procedure checks the COD
ENABLE circuit and the INT 14
NOT interface signal.

Insert TE1H ODBC card at
01B6A26.

Press and release POWER SUPPLY
ERROR.

With oscilloscope, observe signals
at following test points:

Test Point Signal
TP65 TE1A
TP66 TE1B
TP20 INT 14 NOT
TP6B TE2B

Press and release COD ENABLE.

Observe COD ENABLE

With oscilloscope, observe signals ,
at following test points:

TP65 (TE1A)
TP66 (TE1B)

Set timing marker PHASE to OFF,
BIT GATE to OFF and CLOCK to Y.

Sync oscilloscope from TP6; use
external trigger.

Connect oscilloscope probes as
follows:

Channel 1 to TP6 .
Channel 2 to TP67

jraonnraanHQBQEiQi
I I I I I I I I I I I I 0

| UNIT NO.

Normal
Indication

+6V level
+€V level
-6V level
0V level

I^it

QV level
0V lev^l

PAGES K
'1 • A-

. ;

.., o

Data

• ' . -'

• ' • ' . ' • ; • • .

Figure 7-23. COD Enable and TE1H Checks (Sheet 1 of 5)

IV-7-150



INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: IUNIT NO,
Step

23.9

23 10

23.11

23.12

23.13

23.14

23 15

23.16

23.17

23.18

23.19

23 20

23.21

23.22

Panel

PC

MT

PC

IM'

IM

IM

IM

MT

0

MT

MT

iiUslPifijrji

i

Operation

Observe oscilloscope display.

Set CLOCK to W,

Observe oscilloscope display.

Connect Channel 2 oscilloscope
probe to TP68.

Observe oscilloscope display

Set CLOCK to Y.

Observe oscilloscope display.

Set OUTPUT REGISTERS-COMD
switches as follows:

12 to on
all others to off

Set OUTPUT REGISTERS selector
switch to DIN.

Press and release INSERT.

Observe following OUTPUT
REGISTERS-REG lamps.

12
all others

Set ADDRESS REGISTER-COMMAND
switches as follows:

A9, A8, A4, A2 and Al to on
all others to off (613)

Press and release CIO.

With oscilloscope, observe
signal at TP20 (INT H NOT).

IHH ItJlKlLlMlNlOIPlOlftlftMf 10)Trl 1 1 Pi 1 1 1 1 1 1 IJLJ 1 1 i

Normal
Indication

Illustration A

Illustration B

Illustration D

Illustration A

Lit
Not lit

0V level

Dita

'

iPAfCBl WUMBCH

Figure 7-23. COD Enable and TE1H Checks (Sheet 2) ;
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UNIT NAME: UNIT NO.

CHANNEL 1
(TIME /MARKER)

UlUITIATION A

CHANNEL 2
(TE2A AUD TE2I)

^CHANNEL 1
(TIME MARKER)

ILLUITIATtONI

CHAMNIL2
(TE2A AND TE2B)

B H M N PAGE OF PAGES NUMBER
A-

Figure 7-23. COD Enable and TE1H Checks (Sheet 3)
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Step

23.23

23.24

23.25

23.26

;
23.27

23 28

23.29

23,30

23,31

23 32

Panel

IM

IM

IM

MT

MT

MT

IM

IM

IM

MT

IUNIT NO. ;

Operation

Set OUTPUT REGISTERS-COMD
switches as follows:

13 to on
all others to off

Press and release INSERT.

Observe following OUTPUT
REGISTERS-REG lamps:

13
all others

Set ADDRESS REGISTER-COMMAND
switches as follows:

A9, A8, A5, A2 and Al to on
all others to off

Press and release CIO_

With oscilloscope, observe
signal at TP20 (INT 14 NOT).

Set OUTPUT REGISTERS-COMD
switches as follows:

12 to on
all others to off

•
Press and release INSERT.

Observe following OUTPUT
REGISTERS-REG lamps:

12
all others

' set ADDRESS REGISTER-COMMAND
switches as follows:

A9, A8, A4, A2 and Al to on
all others to off

A|llc|D|C|P|0|H|l|J|K|L|MlN|0|P|OmjPAM|OfTrl 1 1 ITITITI I 1 1 LLJ — L

Normal
Indication

Lit
Not lit

-6V level

Lit
Not lit

Dita V

rlPAOO NUMBER
1 . \fr •

Figure 7-23. COD Enable and TE1H Checks (Sheet 4)
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UNIT NAME:

Step

23.33

23 34

23. 35

23 36

Panel

MT

MT

PC

MT

y

IUNIT NO,

Operation

Press and release CIO.

With oscilloscope, observe
signal at TP20 (INT 14 NOT).

Press and release POWER SUPPLY "
ERROR

With oscilloscope observe signal at
TP20 (INT 14 NOT).

Normal
Indication

0V le^el

-6V level

Data

' ;

;

Figure 7-23. COD Enable and TE1H Checks (Sheet 5)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME: I UNIT NO.

Step Panel Operation
Normal

Indication Dnta

24.0

EXP.

24 1

24 2

24.3

24 4

24 5

24.6

24.7

ADM

ADC

ST

ST

PC

Of

MT

A/D Converter Manual Test.

This procedure checks the A/D
multiplexer and the A/D converter

Set A/D Multiplexer TRIGGER
selector switch to EXT.

Set A/D Converter TRIGGER selector
switch to EXT.

Set A/D CONVERTER-INTERNAL/
EXTERNAL to INTERNAL.

Set A/D CONVERTER-POLARITY to
up position

Set A/D CONVERTER MODE to AUTC

Set INPUT MULTIPLEXER selector
switch to ADCO.

Set ADDRESS REGISTER-COMMAND
switches as follow:

A3 to off
A2 and Al to on

Note
Leave Al. A2 and A3 as shown
above for the remainder of this
procedure.

Note
In the following step, after
setting ADDRESS REGISTER-
COMMAND switches as speci-
fied in Table I, press and
release CIO (MT panel).

Figure 7-24. A/D Converter Manual Check (Sheet 1 of 5)
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UNIT NAME: (UNIT NO.

Step

24. 7. 1

24 8
•

24.9

124.10

24.J1

24.12

24. 13

•

24.14

24.15

24. 16

24.17

Panel

-

MT

MT

ADM

PC

MT

ADM

ADC

MT

ST

PC

,- , f
DIE IF II

• 1 » ^1 . 1 . J J

Operation

Perform tests 1 through 30 of Table!

Set ADDRESS REGISTER-COMMAND
A4 through A9 to off.

Press and release CIO.

Observe A/D Multiplexer Address
Display lamps

Set A/D CONVERTER MODE to MAN

Press and release CIO.

Observe A/D Multiplexer Address
Display lamps

Set A/D CONVERTER MODE to SEQ

Press and release CIO 47 times;
each time CIO is pressed, observe
Multiplexer Address Display lamps.

Connect positive lead of Kintel 301R
power supply to red A/D EXT INPUT
jack; connect negative lead to black
A/D EXT INPUT jack.

Using Fluke Model 803 meter as a
monitor, adjust power supply for an
output of 100. 00 volts.

Set A/D CONVERTER MODE to AUTO.

MFFFT=lsl5Fl5ri'*iil01

Normal
Indication

Refer to
Table I

»08

0°8

Binary count
increases by
1 each time
CIO is pressed
Final count is
578

Dita

Record
data on
Table I

; • \ ' •• :•-. ."

P[»AMS| NUMBER £

Figure 7-24. A/D Converter Manual Check (Sheet 2)

IV-7-156



INTERNATIONAL BUSINESS MACHINES -
UNIT NAME:

A/D Converter
Test Switch Position

1
2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

A B C D E

00-30

01-31

02-32

03-33

04-34

05-35

06-36

07-37

10-40

11-41

13-

14-

15-

20-50

21-51

22-52

27-57

06-36

07-37

10-40

11-41

-42

20-50

21-51

22-52

-53

-54

-55

-56

27-57

: F GIH i j

ADDRESS REGISTER
A9 A8 A7 A6 A5 A4 4

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

1

1

1

1

1

1

1

1

1

1

K L M

0 0 0

0 0 0

0 0 0

0 0 0

0 0 1

0 0 1

0 0 1

0 0 1

0

0

0

0

0

1 0

0

1 0

I 1
1

1 0 0

1 0 0

1 0 0

1 0 1

1
1 1

1
1

0 0 0

1; .-

UNIT NO. ;-.:

Table I

A/D Multiplex*
Address Regist
2 1 4 2

0 0 0 0

0 1 0 0 0

1 0 0 0 0

1 1 0 0 0

0 0 0 0 0

0 1 0 0 0

1 0 0 0 0

1 1 0 0 0

0 0 0 0 1

0 1 0 0 1

1 1 0 0 1

0 0 0 0 1

0 1 0 0 1

0 0 0 1 0

0 1 0 1 0

1 0 0 1 0

1 1 0 1 0

1 0 O i l

1 1 0

0 0 0 0 0 1

0 0 0 0 1 1

0 0 0 1 0 1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

N 0

0 0 0 1

0 0 1 1

0

0

1 0 1

1 1 1
1 0 0 1

1 0 1 1

1
1

P Q F

1 0 1

1 1 1

? PAGE OF

1 1
0 0

0 0

0 0

0 1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

• PAGES

0 0

0 1

0 1

1 0

1 0

1 1
1 1
0 0

0 0

0 1

1 0

1 0

0 0

0 0

0 1

1 1
1 1
1 1
0 0

0 0

0 1

0 0

0 0

0 1

0 1

1 0

ir
1

11

; f . . .
er A/D Converter Display Register
- 1 . + 1 4 2 1 4 2 1 4 2 1 4 2 1

0 0 0 1 1 0 0 1 0 X X X X X X

1 0 0 1 1 0 0 1 0 X X X X X X

o o o i i o o i o x x x x x x
1 0 0 1 1 0 0 1 0 X X X X X X

0 O O I I O O I O X X X X X X

1 O O I I O O I O X X X X X X

' 0 0 0 1 1 0 0 1 0 X X X X X X

1 0 0 1 1 0 0 1 0 X X X X X X

0 0 0 1 1 0 0 0 1 . X X X X X X

1 0 0 1 1 0 0 1 0 X X X X X X

1 0 0 1 1 0 0 0 1 X X X X X X

; . 0 0 0 0 1 0 1 1 1 X X X X X X

1 0 0 1 1 0 0 0 1 X X X X X X

0 0 0 0 1 0 1 0 1 1 X X X X X

1 0 0 0 1 0 1 0 1 1 X X X X X

1 - 9 0 0 0 1 0 1 0 1 1 X X X X X

' - 1 0 ' 0 0 1 0 1 0 1 1 X X X X X

0 1 0 0 0 0 1 1 1 1 1 X X X X

1 1 0 0 0 0 1 1 1 1 1 X X X X

0 1 0 0 0 0 1 1 1 1 1 X X X X

1 1 0 0 0 0 1 1 1 1 1 X X X X
t )

' . 0 1 0 0 0 0 1 1 1 1 1 X X - X X

0 1 0 0 0 0 1 1 1 1 1 X X X X

1 1 0 0 0 0 1 1 1 1 1 X X X X

0 1 0 0 0 0 1 1 1 1 1 X X X X

1 1 0 0 0 0 1 1 1 1 1 X X X X

0 1 0 0 0 0 1 1 1 1 1 X X X X

1 0 ) 1 1 0 0 0 0 1 1 1 1 1 X X X X

1 1
1 1

N
A-

0 1 0 0 0 0 1 1 1 1 1 X X X X

1 1 0 0 0 0 1 1 1 1 1 X X X X

l U M B E R
''• .-

Figure 7-24. A/D Converter Manual
Check (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES-
U N I T NAME-: U N I T NO.

Stey

24.18

24.19

24.20

24.21

24.22

24.23

24.24

24 .25

24.26

24.27

24.28

A B C

Panel

ST

•MT

MT

IM

IM

ST

ST

PC

PC

D E F G

Operation

Set A/D CONVERTER- INTERNAL
EXTERNAL to EXTERNAL.

Set ADDRESS REGISTER-COMMAND
switches us follows:

A9 A8 A7 A6 A5 A4
on off on on on on

Press and release CIO.

Observe A/D Converter Display
Register.

Observe A/D Multiplexer Address
Display Register.

Press and release ALTER.

Observe following INPUT MULTI-
PLEXER display lamps:

10 through 22
All others

Sot INTERNAL/OFF/EXTERNAL
to OFF.

Disconnect KINTEL meter from
LVDAME.

Set POLARITY to OFF.

Press and release FULL SEQ.

Observe following:
FULL SEQ.

Perform steps 1 through 13 of
Table II.

H 1 J K L M N O P Q R PAGE

Normal
Indication

*17777g

578

Lit
Not lit

Lit

Refer to
Table II.

Data

Record
data on
Table II.

PAGES NUMBER
OF A-

-Figure"7-24. A/D Converter Manual Check (Sheet 4)
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I N T E R N A T I O N A L BUSINESS MACHINES -
U N I T N A M E :

Ta

A/D Multiplexe
ADDRESS REGISTER Address Regist

Test A 9 A 8 A 7 A 6 A 5 A 4 4 2 1 4 2

1 0 1 1 0 0 0 O i l 0 0

2 0 1 1 0 0 1 O i l O C

3 0 1 1 0 1 0 O i l 0 1

4 0 1 1 0 1 1 O i l 0 1
.

5 0 1 1 1 0 0 O i l 1 - 0

6 0 1 1 1 0 1 O i l 1 0

7 1 0 0 0 1 1 1 0 0 0 1

8 1 0 0 1 0 1 1 0 0 1 0

1,.. '
fv

UNIT NO.

Die II
i
r
:r A/D Converter Display Register

1 + 1 4 2 1 4 2 1 4 2 1 4 2 1| .. . _ _ _ .... _ _

1 0 1 0 0 0 0 0 1 1 1 1 X X X X

1 1 0 0 0 0 0 1 1 1 1 X X X X

0 1 0 0 0 0 0 1 1 1 1 X X X X

1 1 0 . 0 " 0 0 0 1 1 1 I X X X X

0 1 0 0 0 0 0 1 1 1 1 X X X X•
1 1 0 0 0 0 0 1 1 1 1 X X X X

1 X O O O O O O O O O X X X X

1 1 0 1 0 0 0 1 0 1 X X X X X

A B c D E F G H 1 J K L M N 0 P Q R PAGE OF PAGES NUMBER
A-

Figure 7-24. A/D Converter Manual
Check (Sheet 5)
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INTERNATIO
UNIT NAME:

Step

25.0

EXP.

25C 1

25 2

25.3

25.4

25.5

25.6

25,7

25.8

AIIICj!ii

Panel

PC

MT

ST

PC

MT

ST

PC

MT

DIE IF 10I I I

MAL BUSINESS MACHINES- "~

(UNIT NO.

Operation

Temperature Indicators.

The following procedure checks the
operation of the temperature sensing
and indicating circuits.

Press and release POWER SUPPLY
ERROR.

Observe following lamps:
COMPUTER -NORMAL
COMPUTER -HIGH
COMPUTER -ARRAY
COMPUTER -PAGE
DATA AD AFTER -NORMAL
DATA ADAPTER-HIGH
DATA ADAPTER-1
DATA ADAPTER -2

Set TEMP TEST to ARRAY -1

Observe HLTX.

Observe following lamps:
COMPUTER -NORMAL
COMPUTER -HIGH
COMPUTER -ARRAY
COMPUTER -PAGE
DATA ADAPTER -NORMAL
DATA ADAPTER -HIGH
DATA ADAPTER-1
DATA ADAPTER -2

Set TEMP TEST to OFF.

Observe HLTX

Press and release COMPUTER -
ARRAY/ PAGE.

H HJlKlUMlN OlPlQlR PAOC OPTi n j in

Normal
Indication

Lit
Not lit
Not lit
Not lit
Lit
Not lit
Not lit
Not lit

Lit

Not lit
Lit
Lit
Not lit
Not lit
Lit'
Lit
Not lit

Not lit

Dita

p PAGES NUMBER
A-

Figure 7-25. Temperature Indicators Check (Sheet 1 of 3)
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INTERNATIONAL BUSINESS MACHINES- "

Step

25,9

25 10

25 11

25 12

25 13

25. 14

25. 15

25^16

25.17

25 18

littleDHL

Panel

MT

MT

MT
*.

ST

PC

MT

ST

PC

MT

MT

IUNIT NO,

Operation

Observe following lamps:
COMPUTER -HIGH
COMPUTER -ARRAY
COMPUTER -NORMAL

Press and release DATA ADAPTER-
1/2

Observe following lamps:
DATA ADAPTER -HIGH
DATA ADAPTER-1
DATA ADAPTER -NORMAL

'Set TEMP TEST to PAGE -2

Observe HLTX

Observe following lamps:
COMPUTER -NORMAL
COMPUTER -HIGH
COMPUTER -ARRAY
COMPUTER -PAGE
DATA ADAPTER -NORMAL
DATA AD AFTER -HIGH
DATA ADAPTER-1 ,
DATA ADAPTER -2

Set TEMP TEST to OFF

Observe HLTX

Press and release COMPUTER-
ARRAY/PAGE

Observe following lamps:
COMPUTER -HIGH
COMPUTER -PAGE
COMPUTER -NORMAL

Die f|a4HiiiJ|K|L|iyi|iio|M9|w|wif|ar| |Tjnrrrrf j | u | i

Normal
Indication

Not lit
Not lit
Lit

Not lit
Not lit
Lit

Lit

Not lit '
Lit
Not lit
Lit
Not lit
Lit
Not lit
Lit

Not lit

Not lit
Not lit
Lit

•

Dita

••

.

rTpAQE8| NUMBER1 U-

Figure 7-25. Temperature Indicators Check (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: I UNIT NO.

Step

25.19

25.20

25.21

25.22

25. 23

25.24

25.25

25.26

25.27

25.28

25.29

A B C

Panel

MT

MT

ST
PC

ST

PC

ST

PC

MT

PC

MT

Q E F 1

Operation

Press and release DATA ADAPTER
1/2.

Observe following lamps:
DATA ADAPTER- HIGH
D4TA ADAPTER- 2
DATA ADAPTER-NORMAL

Set TEMP TEST to ARRAY- 1.

Observe HLTX.

Set TEMP TEST to PAGE-2.

Observe HLTX.

Set TEMP TEST to OFF.

Observe HLTX.

Observe TEMPERATURE lamps:

Press and release POWER SUPPLY
ERROR

Observe following lamps:
COMPUTER-NORMAL
DATA ADAPTER- NORMAL
All other TEMPERATURE lamps

3 H I J K L M N O P Q R PAGE
. • : ' . • (

Normal
Indication

Not lit
Not lit
Lit

Lit

Lit

Not lit

All lit

Lit
Lit
Not lit

Data

""-' -:.'

• '. • •,.'"-

-

(PAGES NUMBER
»],:. , A-

Figure 7-25. Temperature Indicators Check (Sheet 3)
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INTERNATIONA^ BUSINESS MACHINES-
UNIT NAME' UNIT NO.

Step

26.0

EXP

26.1 '

26.2

26.3

26.4

26.5

26.6

26.7

26.8

26.9

A B C

Panel

PC

IM

IM

IM

IM

MT

MT

uc

IM

0 E F (

,x
Operation

Interrupt Compare Error.

The following procedure checks the
operation of the interrupt compare
logic and indicator. During this
procedure, ignore all lighted ERROR
DETECTION lamps.

Press and release POWER SUPPLY
ERROR.

Set OUTPUT REGISTERS selector
switch to DIN. .

Set OUTPUT REGISTERS-COMD
switches as follows:

13 to on
all others to off

Press and release INSERT.

Observe following OUTPUT
REGISTERS-REG lamps:
n* O

nil nfr h f*Y" Qclll. IJIIICA o

Set ADDRESS REGISTER-COMMAND
switches as follows:

A9, A8, A4, A2 and Al to on
all others to off (613)

Press and release CIO.

Observe ERROR, CHANNEL and
MODULE lamps.

Set OUTPUT REGISTERS selector
switch to CIU.

5 H I J & L M N O P Q R PAGE
' : - •(

Normal
Indication

LitAJll

Nnt litIlUl 111

.

All lit

Data

-

PAGES NUMBER
3f . A- -

Figure 7-26. Interrupt Compare Error Check (Sheet 1 of 5)
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0UIINCS8 MACHINES-

UNIT NO,
Step Panel Operation

Normal
Indication Data

26. 10

26. 11

26.12

26.13

26.14

26.15

26.16

26.17

26.18

26.19

IM

IM

IM

MT

IM

IM

IM

MT

IM

IM

Set OUTPUT REGISTERS^ COMD
switches as follows:

4 through 9 to on
all others to off

Press and release INSERT.
(Ignore lighted ERROR DETECTION
Observe following OUTPUT
REGISTERS-REG lamps:

4 through 9
all others

Observe INTER COMPARE ERROR.

Set OUTPUT REGISTERS- COMD
switches as follows:

6 through 9 to on
all others to off

Press and release INSERT.

Observe following OUTPUT
REGISTERS- REG lamps:

6 through 9
all others

Observe INTER COMPARE ERROR.

Set OUTPUT REGISTERS- COMD
switches as follows:

4 through 9 to on
all others to off

Press and release INSERT.

amps. )

Lit
Not lit

Not lit

Lit
Not lit

Lit

Figure 7-26. Interrupt Compare Error Check (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES- "" '

Step

26.20

26.21

26.22

26.23

26.24

26.25

26.26

26.27

26.28

26.29

«.

£ifk
Wl

AME:

Panel

IM

MT

MT

IM

IM

IM

•

MT

IM

IM

IM

ILL!
v

IUNITNO,

, Operation

Observe following OUTPUT
REGISTERS-REG lamps:

4 through 9
all others

Press and release INTER COMPARE
ERROR.

Observe INTER COMPARE ERROR.

Set OUTPUT REGISTERS- COMD
switches as follows:

4, 5, 6 and 9 to on
all others to off

Press and release INSERT.

Observe following OUTPUT
REGISTERS- REG lamps:

4, 5, 6 and 9
all others

Observe INTER COMPARE ERPOR.

Set OUTPUT REGISTERS-COMD
switches as follows:

4 through 9 to on
. all others to off

Press and release INSERT.

Observe following OUTPUT
REGISTERS-REG lamps:

4 through 9
all others

E 1 1 5 EBB 0it & & SSB «

Normal
Indication

Lit
Not lit

Not lit

Lit
Not lit

Lit

Lit
Not lit

Data

1 PAOE8I NUMBER
U-

Figure 7-26. Interrupt Compare Error Check (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME-. IUNIT NO.
Step

26.30

26.31

26.32

26.33

26.34

26.35

26. 36

26.37

26.38

26.39

26.40

»^

Panel

MT

MT

IM

IM

IM

MT

IM

IM

IM

IM

MT

Operation

Press and release INTER COMPARE
ERROR.

Observe INTER COMPARE ERROR.

Set OUTPUT REGISTERS- COMD
switches as follows:

4, 5, 6 and 9 to on
all others to off

Press and release INSERT.

Observe following OUTPUT
REGISTERS-REG lamps:

4, 5, 6 and 9
all others

Observe INTER COMPARE ERROR.

Set OUTPUT REGISTERS selector
switch to DIN.

Set OUTPUT REGISTERS- COMD
switches as follows:

15 to on
all others to off

Press and release INSERT.

Observe following OUTPUT
REGISTERS-REG lamps:

15
all others

Set ADDRESS REGISTER- COMMAND
switches as follows:

A9, A8, A5, A2 and Al to on
all others to off (623)

c

Normal
Indication

Not lit

Lit
Not lit

Lit

Lit
Not lit

Dita

ir M iannrjfifn-nFin-nnaH[jNu^^y^^l^^^yH|l

Figure 7-26. Interrupt Compare Error Check (Sheet 4)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME: [UNIT NO.

Step I Panel Operation
Normal

Indication Drita

26.41

26.42

26.43

26 44

MT

PC

PC

MT

Press and release CIO.

Observe ERROR, CHANNEL and
MODULE lamps.

Press and release POWER SUPPLY
ERROR.

Observe INTER COMPARE ERROR.

None lit

Not lit

Figure 7-26. Interrupt Compare Error Check (Sheet 5)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: lUNITNO,

Step

27.0

EXP

EXP*

27.1

27.2

27.3

27.4

27.5

27.6

27.7

27.8

27.9

'

Panel

PC

ST

IM

IM

IM

IM

MT

MT

ST

Operation

Resolver Simulator.

This procedure checks the operation
of the resolver simulator .

The following steps check the outputs
of the tapped transformer .

1
Press and release POWER SUPPLY
ERROR.

Set EXT FREQ/OFF/INT 24V AC to
EXT FREQ.

Set OUTPUT REGISTERS selector
switch to DIN.

Set all OUTPUT REGISTERS- COMD
switches to off.

Press and release INSERT.

Observe OUTPUT REGISTERS-
REG lamps.

Set ADDRESS REGISTER-
COMMAND switches as follows:

Al. A2 and A3 to on
all others to off (007)

Press and release CIO.

Connect external frequency source
(adjusted to 1000 cps and 26 V RMS)
to EXT FREQ INPUT jacks.

Wrrrrrrrrrrl I I ITI 1

Normal
Indication

I

None lit

•

Dnta

-

MMtCSl NUMBER1 IA-

Figure 7-27. Resolver Simulator Check (Sheet 1 of 24)
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UNIT NAME: IUNITNO.
Slap 1

27.10

EXP

27.11

27.12

27.13

«-̂

27.14

27 15

27.16
\

27.17

»«

Panel
9 .

ST

IM

IM

IM

Mf

MT

IM

IM

Operation

Measure (with AC Fluke meter) the
voltage between SIN and REF, and
COS and REF jacks as the
RESOLVER SIMULATION selector
switch is rotated to positions listed
in Table I.

The following steps check the path
selection circuits.

Set OUTPUT REGISTERS-COMD
switches as follows:

2 through 25 to on
S and 1 to off

Press and release INSERT.

Observe following OUTPUT
REGISTERS-REG lamps:

2 through 25
S and 1

Set ADDRESS REGISTER-
COMMAND switches as follows:

Al through A7 to on
A8 and A9 to off (177)

Press and release CIO twice.

Set OUTPUT REGISTERS-COMD
switches as follows:

8 to on
all others to off

Press and release INSERT.

1 1 ' ' 3 ̂  i ~2 n "in n n T ~t ~-~ "2 — • ~~~~< *~If . , J i . ^ - , l . » - i ' > J i l l JL 1 .- ,.j ***s *-* .-• k •• K. - ̂ ^^^^ ^^

Normal
Indication

Refer to
Table I

Lit
Not lit

Data

Record
data on
Table I.

npUHdj, *MA*

Figure 7-27. Resolver Simulator Check (Sheet 2)
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INTERNATIONAL •USINCSS MACHINES -
UNIT NAME: IUNITNQ.

Table I - •

QESOLVER SIMULATION
Switch Position

FG1

"FG2

FG3

FG4

CGI

CG2

CG3

CG4

9

10

11

12

13

14 •

15

16

. - 17

18 • . •

* Voltage (VAC)
SIN to REF DATA

4.240

4. 095

2 650 .

2. 870

\ 3.045

3.215

3 965

3.830

4.570

1.545 '

4.395 . .

2. 035

2.385

4.755

3,345

3.715

3.475

3. 595 -

Voltage (VAC)
COS to REF DATA

2 650

2. 870

4. 240

4,095

3-965

3-830 ______

3.045

3.215

2U035

4. 755

2.385 _____

4.570

4.395

1.545

3.715 , •' : • ' , : , -" . ' '

3.345 ; ' ••; -.. ' ; ,

3 595 _J

3 475

*Tolerance on each voltage is ±5%e

Figure 7-27. Resolver Simulator Check (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME: I UNIT NO.

Step Panel Operation
Normal

Indication D:ita

21.18

27.19

27 20

27.21

27,22

27.23

27,24

27.25

27.26

27.27

IM

MT

MT

ST

ST

IM

IM

MT

ST

Observe following OUTPUT
REGISTERS-REG lamps:

8
all others

Set ADDRESS REGISTER- COMMAND
switches as follows:

Al, A2 and A3 to on
all others to off

Press and release CIO.

Set RESOLVER SIMULATION
selector switch to 18.

Measure voltage between SIN and
REF jacks and between COS and
REF jacks.

Set OUTPUT REGISTERS- COMD
switches as follows:

9 to on
all others to off

Press and release INSERT.

Observe following OUTPUT
REGISTERS-REG lamps:

9
all others

Press and release CIO.

Set RESOLVER SIMULATION
selector switch to 16.

Lit
Not lit

5 (tO.5) VAC

Lit
Not lit

MT1TITI *****00 MUM§ft"

Figure 7-27. Resolver Simulator Check (Sheet 4)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME*. (UNIT NO.

Step

27.28

27.29

27.30

27.31

27 32

27.33

27.34
«Vr

27.35

27.36

27.37

xci

Panel

ST

IM

IM

IM

MT

ST

ST

IM

IM

IM

Operation

Measure voltage between SIN and
REF jacks and between COS and
REF jacks.

Set OUTPUT REGISTERS- COMD
switches as follows:

10 to on
all others to off

Press and release INSERT.

Observe following OUTPUT
REGISTERS- REG lamps:

10
all others

Press and release CIO

Set RESOLVER SIMULATION
selector switch to CG4.

Measure voltage between SIN and
REF jacks and between COS and
REF jacks.

Set OUTPUT REGISTERS- COMD
switches as follows:

11 to on
all others to off

Press and release INSERT.

Observe following OUTPUT
REGISTERS-REG lamps:

11
all others

b||||J|l|.|M|N|o|p|o|M|PMflt|fll
i i i rlTlTFi.l MM — L

Normal
Indication

5 (±0.5) VAC

Lit
Not lit

5 (±0.5) VAC

Lit
Not lit

Data

MPAMSI NUMBtft 1

Figure 7-27. Resolver Simulator Check (Sheet 5)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: IUNIT NO.

Step

27.38

27.39

27.40

27.41

27.42

27 43

27 44

27.45

27.46

27 47

27,48

Panel

MT

ST

ST

Of

_ /

IM

IM

MT

ST

ST

IM

IM

M|Jsb|tj£Ji

Operation

Press and release CIO,

Set RESOLVER SIMULATION
selector switch to COS.

Measure voltage between SIN and
REF jacks and between COS and
REF jacks.

Set OUTPUT REGISTERS- COMD
switches as follows:

12 to on
all others to off

Press and release INSERT.

Observe following OUTPUT
REGISTERS-REG la^nps:

12
all others

Press and release CIO.

Set RESOLVER SIMULATION
selector switch to FG2.

Measure voltage between SIN and
REF jacks and between COS and
REF jacks.

Set OUTPUT REGISTERS- COMD
switches as follows:

13 to on
all others to off

Press and release INSERT.

IHIIIJIKIUMlNlOIPIQIRimcloi
' ' ' 1 1 1 • . - • • • • • i • • • • • U

Normal
Indication

5 (±0.5) VAC

Lit
Not lit

5 (±0 5) VAC

Dnta

P]PA9€1| NUMiEH
1 Ift-

Figure 7-27. Resolver Simulator Check (Sheet 6)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: 1 UNIT no,
Step

27;, 49

27,50

27 51

27.52

27.53

27.54

27 55

27,. 56

27.57

27,58

*

Panel

IM

MT

ST

ST

IM

IM

IM

MT

ST

ST

Operation

Observe following OUTPUT
REGISTERS-REG lamps:
-13
all others

Press and release CIO, . ;

Set RESOLVER SIMULATION
selector switch to FG1.

Measure voltage between SIN and
REF jacks and between COS and
REF jacks.

Set OUTPUT REGISTERS- COMD
switches as follows:

14 to on
all others to off

Pi-ess and release INSERT.

Observe following OUTPUT
REGISTERS-REG lamps:

14
all others

Press and release CIO

Set RESOLVER SIMULATION
selector switch to 11,

Measure .voltage between SIN and
REF jacks and between COS and
REF jacks.

ffl PK|rll kllllljK W o|M«|«|««i|«rri ITT I'm i 1 1 M i

Normal
Indication

Lit
Not lit

5 (±0.5) VAC

Lit
Not lit

5 (±0.5) VAC

Dnta

• ' " ' . . - - . - - ' .

- . ' - : •• • ' ;../• , / /

' • ' . . • • • ' > " ' ' ' ' '

'|PAMS| NUMMft

Figure 7-27. Resolver Simulator Check (Sheet 7)
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INTERNATIONAL, BUSINESS MACHINES-
UNIT NAME:

Step

27,59

27. 60

27=61

27. 62

27. 63

27 64

27.65

27.66

27.67

27, 68

•27.69

«Jj&
XL

Panel

IM

IM

IM

MT

ST

ST

INT'

IM

IM

MT

ST

-,

IUNIT NO.

Operation

Set*OUTPUT REGISTERS-COMD
switches as follows:

15 to on
all others to off

Press and release INSERT.

Observe following OUTPUT REG-
ISTERS-REG lamps:

15
all others

Press and release CIO.

Set RESOLVER SIMULATION selec-
tor switch to 9.

Measure voltage between SIN and
REF jacks and between COS and
REF jacks.

Set OUTPUT REGISTERS-COMD
switches as follows:

16 to on
- all others to off

Press and release INSERT.

Observe following OUTPUT REG-
ISTERS-REG lamps:

16
all others

Press and release CIO.

Set RESOLVER SIMULATION selec-
tor switch to 14.

D|e|F|«IH|IIJ|K|t.|M|N|OlP|Op|FAMOf1 1 1 rrriTi i 1 1 ri i

Normal
Indication

Lit
Not lit

5 (±0. 5) VAC

Lit
Not lit i

• ;

Dnta

/

'IPMOI NUMKft >1 JA-

}

-:

-.-,

,•

Figure 7-27. Resolver Simulator Check (Sheet 8)

IV-7-175



INTERNATIONAL BUSINESS MACHINES-
UNIT NAME:
Step

27 70

27. 71

27 72

27 73

27.74

27.75

27 76

27 77

27. 78

27. 79

27, 80

Panel

ST

IM

•

IM

IM

MT

ST

ST

IM

«,

IM .

IM

MT

'

All 1C 1 PIC If 10

IUNIT NO.

Operation

Measure voltage between SIN and
REF jacks and between COS and
REF jacks

Set OUTPUT REGISTERS -COMD
switches as follows:

17 to on
all others to off

Press and release INSERT

Observe following OUTPUT REG-
ISTERS-REG lamps:

all others

Press and release CIO

Set RESOLVER SIMULATION selec-
tor switch to 17.

Measure voltage between SIN and
REF jacks and between COS and
REF jacks.

Set OUTPUT REGISTERS -COMD
switches as follows:

18 to on
all others to off

Press and release INSERT.

Observe following OUTPUT REG-
ISTERS-REG lamps:

18
all others

Press and release CIO

IHM U!K LlMlN OlHOlRlPAttlOf
1TI 1 1 P i I I I I I I I 1 LJ^

Normal
Indication

5 (i.0. 5) VAC

Lit
Not lit

5 UO. 5) VAC

Lit
Not lit

- . - , . : I

Dita I

•

. .____„.

. V

' PAOC8 MUNICH I
A- 1

Figure 7-27. Resolver Simulator Check (Sheet 9)
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INTERNATIONAL BUSINESS MACHINES- .
UNIT NAME:
Step

27.81

27 82

27.83

27. 84

27 85

27 86

. 27.87

27 88

27.89

27,90

27 91

All 1C

Panel

ST

ST

IM

IM

I'M

MT

ST

ST

IM

^

y

IM

IM

£ L L S

IUNIT NO,
Operation

Set RESOLVER SIMULATION selec-
tor switch to 15

Measure voltage between SIN and
REF jacks and between COS and
REF jacks

Set OUTPUT REGISTERS -COMD
switches as follows:

19 to on
all others to off

Press and release INSERT

Observe fol lowing OUTPUT REG-
ISTERS-REG lamps:

19
all others

Press and release CIO.

Set RESOLVER SIMULATION selec-
tor, switch to CG2.

Measure voltage between SIN and
REF jacks and between COS and
REF jacks.

Set OUTPUT REGISTERS -COMD
switches as follows:

20 to on
all others to off

Press and release INSERT

Observe following OUTPUT REG-
ISTERS-REG lamps:

20
all others

IN 1 tlllclL MlN OlP QlRlPABtlOl
" ±. LI I » -ii— J_

Normal
Indication

5 (tO. 5) VAC

Lit
Not lit

5 (tO 5) VAC

Lit
Not lit

Dita

;" '• '

__

- -— --

F PAOG8 NUMBER
A-

Figure 7-27. Resolver Simulator Check (Sheet 10)
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INTI
UNIT K
•̂ •̂"O

Step

27,92

27, 93

27, 94

27 95

27. 96

27 97

27,98

27 99

27., 100

27. 101

27. 102

iRNATIOI
IAME :•— •~«^«™

Panel

MT

ST

ST

IM

IM

IM

MT

ST

ST

IM

IM

r.iiiranann

MAL BUSINESS MACHINES- '

Operation

Press and release CIO,

Set RESOLVER SIMULATION selec-
tor switch to CGI.

Measure voltage between SIN and
REF jacks and between COS and
REF jacks

Set OUTPUT REGISTERS -COMD
switches as follows:

21 to on
all others to off

Press and release INSERT.

Observe following OUTPUT REG-
ISTERS-REG lamps:

21
all others

Press ant release CIO

Set RESOLVER SIMULATION selec
tor switch to FG4.

Measure voltage between SIN and
REF jacks and between COS and
REF jacks

Set OUTPUT REGISTERS -COMD
. switches as follows:

22 to on
all others to off

Press and release INSERT

IH1IIJ IKILIMIN OlFiOlftlMMlOf
LLLl LJ..I 1 M I L 1 . _ I _ 1 J _ I 1_

UNIT NO.
Normal

Indication

5 to. 5) VAC

Lit
Not lit

5 CtO 5) VAC

Dita I

1-

_

> PAOfBl NUMBER
lA-

Figure 7-27. Resolver Simulator Check (Sheet 11)
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INTERNATIONAL BUSINESS MACHINES-
UNIT N A M E >

Step

27. 103

2f 104

27, 105

27 106

27 107

27. 10

27 10

27. 11

27 11

27. 11

27. 11

AIIICI_no

Panel

IM

MT

ST

ST :

IM

IM

IM

MT

ST

ST

^ IM

_/ '

IUNIT NO.

Operation

Observe following OUTPUT REG-
ISTERS-REG lamps:

22
all others

Press and release CIO

Set RESOLVER SIMULATION selec-
tor switch in FG3.

Measure voltage between SIN and
REF jacks and between COS and
REF jacks

£et OUTPUT REGISTERS -COMD
switches as follows:

23 to on
all others to off

Press and release INSERT.

Observe following OUTPUT REG-
. ISTERS-REG lamps:

23
all others

Press and release CIO.

Set RESOLVER SIMULATION selec-
tor switch to 13.

Measure voltage between SIN and
REF jacks and between COS and
REF jacks

Set OUTPUT REGISTERS -COMD
switches as follows:

24 to on
all others to off

DIE IF olH 1 J K I M|N OlPlQlltJPAQt Of
JlLlLlllIlL I I IT 1

Normal
Indication

Lit
Not lit

5 GO 5) VAC

Lit
Not lit

5 (t-0. 5) VAC

Dita

— — - —

: —

' PAOES NUMBER
'- ' A- . - , - - . :

Figure 7-27. Resolver Simulator Check (Sheet 12)

IV-7-179



INTERNATIONAL BUSINESS MACHINES-
UNIT -NAME;
Step

27 114

27.115

27. 116

27.117

27,118

•1

27.119

27. 120

27 121

27. 122

27. 123

27. 124

Panel

IM

IM

MI-

ST

ST

IM

IM

IM

MT

ST

ST

Operation

Press and release INSERT.

Observe following OUTPUT REG-
ISTERS-REG lamps:

24
all others

Press and release CIO.

Set RESOLVER SIMULATION selec-
tor switch to 12

Measure voltage between SIN and
REF jacks and between COS and
REF jacks

Set OUTPUT REGISTERS -COMD
switches as follows:

25 to on
all others to off

Press and release INSERT.

Obberve following OUTPUT REG-
ISTERS-REG lamps:

25
all others

Press and release CIO.

Set RESOLVER SIMULATION selec-
tor-switch to 10,

Measure voltage between SIN and
REF jacks and between COS and,
REF jacks.

r M irjnnaniHnrinnnn0aBniZD.E

IUNIT NO.
Normal

Indication

Lit
Not lit

5 (tO 5) VAC

Lit
Not-lit

5 >0 5) VAC

Ditai

•

•

'-' ' ' '•' ':•

(MUSI NUMBtll
IT I I 1 1 I I 11 1 1 1 1 1 I I I 1 1 | IA-

* > ' - ' • . ' • • • ' •

Figure 7-27. Resolver Simulator Check (Sheet 13)

IV-7-180



INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

EXP

27.125

37. 126

27.127

27. 128

27.129

27.130

27.131

27.132

27.133

A B C

Panel

IM

IM

IM

MT

MT

ST

MT

•ST

IM

*v

D E F (
/

Operation

The following steps check the sin
and cos magnitude registers.
Tolerance on all voltage measure-
ments is ±10%.

Set OUTPUT REGISTERS- COMD
switches as follows:

S, 1, 2 and 14 to on
all others to off

Press and release INSERT.

Observe following OUTPUT REGIS-
TERS-REG lamps:

S, 1, 2 and 14
all others

Set ADDRESS REGISTER- COM-
MAND switches as follows:

Al through A7 to on
* A8 and A9 to off

Press and release CIO.

Measure voltage between the follow-
ing test jacks:

SIN and REF
COS and REF

Press and release CIO.

Measure voltage between the follow-
ing test jacks:

SIN and REF
COS and REF

Set OUTPUT REGISTERS-COMD
switches as follows:

S, 1, 3 and 15 to on
all others to off

5 H 1 J K L M N 0 P Q R PAGE
c

Normal
Indication

Lit
Not lit

2. 5 VAC
2.5 VAC

2.5 VAC
2. 5 VAC

Data

CAGES NUMBER
. A-

Figure 7-27. Resolver Simulator Check (Sheet 14)
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INTERNATIONAL tibSINESS MACHINES- """""""

Step

27. 134

27, 135

27. 136

27 137

27. 138

27. 139

27. 140

27. 141

27 142

27. 143

27.144

21. 145

Panel

IM

IM

MT

ST

Ml

ST

IM

IM

IM

MT

ST

_/

MT

1 UN IT NO.

Operation

Press and release INSERT.

Observe following OUTPUT REGIS-
TERS-REG lamps:

S, 1, 3;and 15
all others

Press and release CIO.

Measure voltage between the follow-
ing test jacks:

SIN and REE
COS and REF

Press and release CIO.

Measure voltage between the follow-
ing test jacks:

SIN and REF
COS and REF

Set OUTPUT REGISTERS -COMD
switches as follows:

S, i. land 16 toon
all others to off

Press and release INSERT.

Observe following OUTPUT REGIS-
TERS-REG lamps:

S. 1. 4 and 16
all others

Press and release CIO.

Measure voltage between the follow-
ing test jacks:

SIN and REF
COS and REF

Press and release CIO.

lj^|c|D|e|r|fmM|^|K|UM|MOlP|Om|PAM|Of"rrl I riTlTrm -in.L__L

Normal
Indication

Lit
Not lit

I. 23 VAC
1. 23 VAC

I. 23 VAC
1. 23 VAC

Lit
Not lit

0.61 VAC
0. 61 VAC

Dnta

1 •

r|NktES| NUMBER

Figure 7-27. Resolver Simulator Check (Sheet 15)
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JNTERNATIONAL BUSINESS MACHINES- ' ' ]
UNIT N

Step

27.146

4

27 147

27 148

27. 149

27. 150

27. 151

27. 152

27 153

27. 154

27 155

Al|l£
Til

AME:

Panel

ST

IM

IM

IM

MT

ST •

MT

ST

IM

*•

IM"''

IUNIT NO.

Operation

Measure voltage between the following
test jacks:

SIN and REF
COS and REF

Set OUTPUT REGISTERS -COMD
switches as follows:

S. -1, 5 and 17 to on
all others to off

Press and release INSERT.
t
Observe following OUTPUT REGIS-
TERS-REG lamps:

S. 1, 5 and 17
all others

Press and release CIO.

Me;tsure voltage between tlic following
test jacks:

SIN and REF
COS and REF

Press and release CIO

Measure voltage between the following
test jacks:

SIN and REF
COS and REF

Set OUTPUT REGISTERS -COMD
switches as follows:

S. 1. 6 and 18 to on
all others to off

Press and release INSERT.

0 E f f Itm i * MMIN °K|9|ll|wlill|fllTT ri i n i i

Normal
Indication

0 61 VAC
0 61 VAC

Lit
Not lit

0.3 VAC
0.3 VAC

0. 3 VAC
0. 3 VAC

1
Dita 1

r PAtOl NUMBER 1IA- 1

Figure 7-27. Resolver Simulator Check (Sheet 16)
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•MMHMiMMH^^^^MMM

UNIT NAME:
Step

l - ' .
27. 156

27, 157

27, 158

27. 159

27,160

27. 161

27. 162

27. 163

'• ' *-
27, 164

27. 165

27, 166

t

Panel

IM

MT

ST

MT

ST

IM

IM

IM

MT

S*

MT

HAL BUSINESS MACHINE 8-

IUWIT WO.

Operation

Observe following OUTPUT REGIS-
TERS-REG lamps:

S, 1, 6 and 18
all others

Press and release CIO,

Measure voltage between the following
test jacks:-

SIN and REF
COS and REF

Press and release CIO.

Measure voltage between the following
test jacks:

SJN and REF
COS and REF

Set OUTPUT REGISTERS -COMD
switches as follows:

S, 1, 7 and 19 toon
all others to off

Press and release INSERT.

Observe following OUTPUT REGIS-
TERS-REG lamps:

S, 1, 7 and 19
all others

Press and release CIO.

Measure voltage between the following
test jacks:

SIN and REF
COS and REF

Press and release CIO

rn i^nnr^nfTinpinflnnHannciDc;

Normal
Indication

Lit
Not lit '

0. 15 VAC
0. 15 VAC

0. 15 VAC
0 15 VAC

Lit
Not lit

0. 075 VAC
0,075 VAC

Dita 1

: -

[MUSI NUMSCft I
1 J 1 1 1 1 1 II | | I 1 I I 1 1 1 1 1 | lA- 1

Figure 7-27. Resolver Simulator Check (Sheet 17)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: JUNITNO.

Step

21. 167

27. 168

27,169

27. 170

27 171

27 172

27. 173

27, 17*4

27 175

27. 176

AilttXL

Panel

ST

••
IM

IM

IM

MT

ST

MT

ST

_/

IM

IM

Operation

Measure voltage between the following
test jacks:

SIN and REF
COS and REF

Set OUTPUT REGISTERS -COMD
switches as follows:

S , 1 , 8 and 20 to on
all others to off

Press and release INSERT. .

Observe following OUTPUT REGIS-
TERS-REG lamps:

S, 1. 8 and 20 .
all others

Press and release CIO.

Measure voltage between the following
test jacks:

SIN and REF
COS and REF

Press and release CIO

Measure voltage between the following
test jacks:

SIN and REF
COS and REF

Set OUTPUT REGISTERS -COMD
switches as follows:

S, 1, 9 and 21 toon
all others to off

Press and release INSERT.

•

) c|r|«|HII|J|K|L|M|N|0 PftlRlMIC «I irrrrrn I ui

Normal -
Indication

0.075 VAC
0. 075 VAC

Lit
Not lit

0 037 VAC
0. 037 VAC

0. 037 VAC
0 037 VAC

Dnta

.

NPAOtSI NUMKR1 IA-

Figure 7-27. Resolver Simulator Check (Sheet 18)
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INTERNATiOl
UNIT NAME:
Step

27, 177

27 178

27. 179

27. 180

27, 181

27, 182

27. 183

21, 184

27, 185

27. 186

27. 187

Panel

IM

MT

ST

MT

ST

IM

IM
*̂ .

IM

MT

ST

MT

VAl BUSINESS MACHINES- "'"

(UNIT NO.

Operation

Observe follow ing OUTPUT REGIS-
TERS -REG lamps:

S, 1, 9 and 21
all others
•

Press and release CIO.

Measure voltage between the following
test jacks:

SIN and REF
COS and REF

Pross and release CIO

Measure voltage between the following
:est jacks:

SIN and REF
COS and REF

Set OUTPUT REGISTERS -COMD
switches as follows:

S, 1, 10 and 22 to on
all others to off

Press and release INSERT

Observe following OUTPUT REGIS-
TERS-REG lamps:

S, 1, 10 and 22
all others

Press and release CIO.

Measure voltage between the following
test jacks:

SIN and REF
COS and REF

Press and release CIO.

l]l|cfD|C|F|«|H|l|J|K|L|M|N|0|P|0|R|PAU|C»Trl. PI PrrrPrl J 1 1 rlL_L

Normal
Indication

Lit
Not lit

0.018 VAC
0.018 VAC

0.018 VAC
0 018 VAC

Lit .
Not lit

0. 0084 VAC
0. 0084 VAC

D:ita

«

•

r PAGES NUMitH
A-

Figure 7-27. Resolver Simulator Check (Sheet 19)
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INTERNATIONAL BUSINESS MACHINES- "
UNIT h

Step

27. 188

27. 189

27 190

27. 191

27 192

27. 193

27. 194

27, 195

27r 196

27.. 197

ZTEle
•111

AWIE; IUNIT NO.

Panel

ST

IM

IM

IM

MT

ST

MT

ST -x

IM

IM

Operation

Measure voltage between the following
test jacks:

SIN and REF
COS and REF

Set OUTPUT REGISTERS -COMD
switches as follows:

S, 1. 11 and 23 to on
all others to off

Press and release INSERT.

Observe following OUTPUT REGIS-
TERS-REG lamps:

S, 1. 11 and 2C
all others

Press and rolease CIO

Measure voltage between the following
test jacks: •

SIN and REF
COS and REF

Press and release CIO

Measure voltage between the following
test jacks:

SIN and REF
COS and REF

Set OUTPUT REGISTERS -COMD
switches as follows:

S, 1, 12 and 24 to on
all others to off

Press and release INSERT-

pic P~*|H|| rf|K|t|lM|M|Olf ItylftlPAttlOf
1 1 1 1 1 1 1 1 I J I 1 1

Normal
Indication

0 0084 VAC
0. 0084 VAC

Lit
Not lit

0.0046 VAC
0.0046 VAC

0,0046 VAC
0 0046 VAC

Dnta

. ' — '

— _

'MOO! NUMBtft I
U- 1

Figure 7-27. Resolver Simulator Check (Sheet 20)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: [UNIT NO,
Step

27 198

27.199

27, 200

27. 201

27 202

III

Panel

IM

MT

ST

MT

.ST

Operation, '

Observe following OUTPUT REGIS-
TERS -REG lamps:

S, 1, 12 and 24
all others

Press and release CIO.

Measure voltage between the following
test jacks:

SIN and REF
COS and REF

Press and release CIO.

Measure voltage between the following
test jacks:

SIN and REF
COS and REF

. , • • " • , . . :

rrr
T ITI'n ' 1 .Mil — J_

Normal
Indication

Lit
Not lit

0.0023 VAC
0.0023 VAC

0.002S VAC
0.0023 VAC

Dita

NPAQESl NUMBER

Figure 7-27. Resolver Simulator Check (Sheet 21)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: (UNIT NO.

Step

EXP.

27.203

27, 204

27.205

27.206

27.207

27.208

27.209
4

27.210

27,211

27,212

27.213

Tfflcl

Panel

IM

IM

IM

MT

ST

MT

IM

IM

IM

MT

ST

Die IF K

Operation

The following steps check the
quadrant selection circuits.

Set all OUTPUT REGISTERS-COMD
switches to on.

Press and release INSERT.

Observe OUTPUT REGISTERS-REG

Press and release CIO.

Measure ac voltage between SIN
and COS jacks.

Set ADDRESS REGISTER-COMMAND
switches as follows:

A9, A8, A5, A2 and Al to on
all others to off (623)

Set OUTPUT REGISTERS-COMD
switches as follows:

20 and 21 to on
all others to off

Press and release INSERT.

Observe following OUTPUT
REGISTERS-REG lamps:

20 and 21
all others

Press and release CIO.

Measure ac voltage between SIN
and COS jacks.

|H!I i KkiMJN olF|q|ft|maejarlfri i 1 1 1 1 1 1 1 _L_J_LJ — L

Normal
Indication

All lit

Less than
20 mv 1

Lit
Not lit

Approx.
10 VAC

F|PAO€S| Nl

Dita

•

JMBCft
BHMBBHMBMB

Figure 7-27. Resolver Simulator Check (Sheet 22)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: IUNIT NO.

Step

27.214

27.215

27.216

27 217

27.218 ,

27 219

27.220

27.221

27 -„ 222

27.223

27.224

27. 225

27.226

Panel

IM

IM

IM

MT

IM,/

IM

IM

MT

MT

ST

IM

IM

Die IF i
1 1 I I I I

Operation

Set OUTPUT REGISTERS-COMD
switches as follows:

22 and 23 to on
all others to off

Press and release INSERT.

Observe following OUTPUT
REGISTERS-REG lamps:

22 and 23
all others

Press and release CIO.

Measure ac voltage between
SIN and COS jacks.

Set all OUTPUT REGISTERS-COMD
switches to on

Press and release INSERT

Observe OUTPUT. REGISTERS-REG
lamps.

Set ADDRESS REGISTER-COMMAND
switches as follows:

Al through A7 to on
A8 and A9 to off

Press and release CIO

Measure ac voltage between SIN
and COS jacks

Set OUTPUT REGISTERS COMD
switches as follows:

20 and 21 to on
all others to off

Press and release INSERT.

|H|I ]J|K|Utf |M|0|P|Q|A|PAtC|OI
1 | 1 1 1 1 1 1 1 L1._L — _L_

Normal
Indication

Lit
Not lit

Less than
20 mv

All lit

Less than
20 mv

Dnta

a

T**0!*-1""""1

Figure 7-27. Resolver Simulator Check (Sheet 23)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: • [ U N I T NO.

Step

27.227

27.228

27.229

27. 230

27.231

27. 232

27. 233

27.234

27^ 235

27'. 236

27.237

A B C

Panel

IM

MT

MT

ST

IM

•>

IM

IM

MT

ST

ST

••-

D E F (

Operation

Observe following OUTPUT
REGISTERS- REG lamps:
. 20 and 21

all others

Set ADDRESS REGISTER-COM-
MAND switches as follows:

A9, A8, A5, A2 and Al to on
all others to off (623)

Press and release CIO.

Measure ac voltage between SIN
and COS jacks.

Set OUTPUT REGISTERS-COMD
switches as follows:

22 and 23 to on
all others to off

Press and release INSERT.

Observe following OUTPUT
REGISTERS-REG lamps:

22 and 23
all others

Press and release CIO.

Measure ac voltage between SIN
and COS jacks.

Set EXT FREQ/OFF/INT 24 VAC to
OFF.

Disconnect all external test equip-
ment from the LVDAME.

5 H 1 J K L M N O P Q R PAGE
c

Normal
Indication

Lit
Not lit

Approx.
10 VAC

Lit
Not lit

Less than
20 mv

Data

CAGES NUMBER
A-

Figure 7-27. Resolver Simulator Check (Sheet 24)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME*

Step

28.0

EXP

28.1

28.2

28.3

28.4

28.5

28.6

28.7

28.8

^28.9

Panel

PC

PC

PC

•

IM

IM

IM

IM

t

MT

MT

_/

IUNIT NO,
Operation

Interrupt 15 and Power Sequencing
Telemetry Tests.

This procedure checks the genera-
tion of INT 15 NOT and the opera-
tion of the DATA ADAPTER
TELEMETRY indicators.

Press and release POWER SUPPLY
ERROR.

Press and release FULL SEQ.

Observe following lamps
FULL SEQ
POWER UP

Set OUTPUT REGISTERS selector
switch to DIN.

Set OUTPUT REGISTERS-COMD
switches as follows:

21 to on
' all others to off

Press and release INSERT.

Observe following OUTPUT
REGISTERS-REG lamps:

21
all others

Set ADDRESS REGISTER- COMMAND
switches as follows:

A9, A8, A4, A2 and Al to on
all others to off (613)

Press and release CIO.

fi irinnnnflnnflnnpHanncaE

Normal
Indication

Lit
Lit

Lit
Not lit

Dnta

: -i .

'Nttal HUNK* I

Figure 7-28. Interrupt 15 and Power Sequencing Telemetry Checks (Sheet 1 of 9)
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INTERNATIONAL BUSINESS MACHINES- '" ' • • . - . •

Step

28.10

28.11

28.12

28.13

28.14

28.15

28.16

*.r

28.17

28.18

28.19

£ilifiXL

Panel

PC

9

MT

PC

"PC '

IM

IM

IM

MT
/

MT

PC

D E I F I O
,.JJI

IUNIT NO.

Operation

Observe following POWER SUPPLY
AND DISCRETE OUTPUT lamps:

COMD-1 and CTRL 1

Press and release CIO while observ-
ing signal at TP21 (INT 15 NOT).
(Trigger INT +)

Press and release POWER SUPPLY
AND DISCRETE OUTPUT-RESET.

Observe POWER SUPPLY AND
DISCRETE OUTPUT lamps.

Set OUTPUT REGISTERS:COMD
switches as follows:

20 to on
all others to off

Press and release INSERT.

Observe following OUTPUT
REGISTERS- REG lamps:

20
all others

Set ADDRESS REGISTER-
COMMAND switches as follows:

A9, A8. A5, A4, A2 and Al to on
all others to off.

Press and release CIO.

Observe following lamps:
FULL SEQ
INITIAL SEQ
HLTX

H|IU|K|L|M|N 0|Hq|R|RABE|OI
TITITI 1 Tl I J_

Normal
Indication

Both lit

Illustration
A

None lit

Lit
.Not lit

Not lit
Lit
Lit

Dnta

' PAOESl NUMBERU-

Figure 7-28. Interrupt 15 and Power Sequencing Telemetry Checks (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME:
Step

28. 20

28.21

28.22

28.23

28.24

28.25

28.26

EXP.

28. 27

28. 28

28. 29

28.30

Aiil£xti

Panel

MT

IM

IM

IM

MT

PC

MT

ST

PC

ST

PC

iiEJ-J.

IUNIT NO.
Operation

Press and release CIO while observ-
ing signal at TP21 .

Set OUTPUT REGISTERS-COMD
switches as follows:

21 to on
all others to off

Press and release INSERT.

Observe following OUTPUT
REGISTERS-REG lamps:

21
all others

Press and release CIO.

Observe following lamps:
FULL SEQ
INITIAL SEQ
HLTX

Press and release CIO while
observing signal at TP21.

The following steps ensure that a
coolant flow failure will sequence
power off. Ignore all unspecified
lamps.

Set Self -Check switch to 1.

Observe following lamps:
SEQ OFF
FULL SEQ
HLTX

Set Se"lf -Check switch to OFF.

Observe HLTX.

lULUlUAjtf h °l̂ lU9|Mtc|01

II 1 1 HI I--L1-L — L

Normal
Indication

Illustration A

Lit
Not lit

Lit
Not lit
Not lit

Illustration A

Lit
Not lit
Lit

Not lit

Dnta

-

PlPASCSl NUMBCIt1 I A - • • -

Figure 7-28. Interrupt 15 and Power Sequencing Telemetry Checks (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: (UNIT NO.

Step

EXP

28.31

28. 32

28.33

28.34

28.35

28.36

28.37

28.38

28.39

28.40

28.41

tinsJin

Panel

PC

PC

ST

PC

ST

PC

PC

PC

ST

PC

ST

cldrJs

Operation

The following steps ensure that
an LVDA or Computer temperature
error will sequence power off.
Ignore all unspecified lamps.

Press and release FULL SEQ.

Observe following lamps:
FULL SEQ
SEQ OFF

Set TEMP TEST to ARRAY- 1.

Observe following lamps:
SEQ OFF
FULL SEQ
HLTX

Set TEMP TEST to OFF.

Observe HLTX.

Press and release INITIAL SEQ.

Observe following lamps:
INITIAL SEQ
SEQ OFF
HLTX

Set TEMP- TEST to PAGE-2.

Observe following lamps:
SEQ OFF
INITIAL SEQ

Set TEMP TEST to OFF.

M 1 i • • • • • i • • .• • • U

Normal
Indication

Lit
Not lit

Lit
Not lit
Lit

Lit
Not lit
Lit

Lit
Not lit

Dita

FIMMSI NUMMft
1 U-

Figure 7-28. Interrupt 15 and Power Sequencing Telemetry Checks (Sheet 4)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME:

Step

28 42.. • **V

'28.43

28.44

28.45

28.46

28,. 47

28 . 48

28.49

9ft SOftV . «JW

28.51

"28. 52

HIM

Panel

PC

MT

MT

IM

• IM

IM

MT

MT

MTJVl J.

IM

IM

IUNIT NO.
Operation

Obsprvp HLTXXXUOC4 V \* & A JJ X •*• •

Press and release ARRAY/ PAGE;
press and release 1/2.

Observe TEMPERATURE lamps.

Set OUTPUT REGISTERS- COMD
switches as follows:

11 to on
all others to off

Press and release INSERT.

Observe following OUTPUT
REGISTERS- REG lamps:

H - . '•, •
oil flttlAT*fiall Ulllcr o

Set ADDRESS REGISTER-
COMMAND switches as follows:

A9, A8, A4, A2 and Al to on
all others to off (613)

Press and release CIO.

OHQAT*VO nAT"A- Ar^APTlPRVyUOCl V\? L/f\ X f\ *\Ut\f I. C«Av

TELEMETRY lamps.

Set OUTPUT REGISTERS- COMD
switches as follows:

14, 16, 18. 20, 22 and 24 to on
all others to off

Press and release INSERT.

DC P B I N I I U I K I L I M I N O P I O R I P A M I O InlTI i i i i i i i . . ._i.i r

Normal
Indication

Not litFlUl III

Two
NORMAL
lamps lit.

Liti_iii
Not litI'lyll 14L

Onp i<? litvyiiv/ ii3 m*

Data

A

r PAGES 1 NUMBERIA-

Figure 7-28. Interrupt 15 arid Power Sequencing Telemetry Checks (Sheet 5)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

28.53

28.54
Oft CK
6O .1)0

28.56

28.57

28.58

28,59

28.60

28.61

28.62

28.62.1

A B C

Panel

IM

MT

MT1V1 J.

PC

IM

IM-

PC

MT

IM

MT
«k^

MT

I

D E F C

Operation

Observe following OUTPUT
REGISTERS-REG lamps:

14, 16, 18, 20, 22 and 24
oil r\f"hot*c

Press and release FULL SEQ.
Oh«jprvp DATA ADAPTFR\*/UOd VC LJf*. A. *X f\i_Jf^- f J. A_J*V

TELEMETRY lamps.

Observe following lamps:
FULL SEQ
SEQ OFF

Set OUTPUT REGISTERS- COMD
switches as shown in Test 1, Table
I. All unspecified bits are "O's"
(off).

Pr«s.s and release INSERT.

Verify that SEQ OFF is lit and
FULL SEQ is not lit.

Observe DATA ADAPTER
TELEMETRY lamps.

Set OUTPUT REGISTERS- COMD
switches as follows:

14, 16, 18, 20, 22 and 24 to on
all others to off.

Press and release DATA ADAPTER
TELEMETRY- RESET.

Observe DATA ADAPTER
pELEMETRY lamp specified in

"Table I.

Normal
Indication

Lit
KTnt lifINCH ill

Mr* n & lifl 'i vJ 1 1 C ill

Lit
Not lit

Refer to
Table I.

Lit

Data

Record
data on
Table I.

Record
data on
Table I.

» H 1 J K L M N O P Q R PAGE PAGES NUMBER
or A.

Figure 7-28. Interrupt 15 and Power Sequencing Telemetry Checks (Sheet 6)
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INTERNATIONAL BUSINESS MACHINES-
fUNiT NAME: UNIT NO.

Step

28.63

28.64

28.64.1

28.65

28.66

28.67

28.68

28.69

28.7^

28.71

28.72

28. 73
I

Panel

IM

MT

MT

PC

IM

IM

IM

PC

MT

MT

MT

Operation

Press and release INSERT.

Press and release DATA ADAPTER
TELEMETRY-RESET.

Observe DATA ADAPTER
TELEMETRY lamps.

Press and release FULL SEQ.

Repeat steps 28. 57 through 28. 65
for Tests 2 through 12 of Table I.

Set OUTPUT REGISTERS- COMD
switches as follows:

11 to on
all others to off

Press and release INSERT.

Observe following OUTPUT
REGISTERS- REG lamps:

11
all others

Observe following lamps:
SEQ OFF
FULL SEQ

Observe DATA ADAPTER
TELEMETRY lamps.

Press and release DATA ADAPTER
TELEMETRY-RESET.

Observe DATA ADAPTER TELE-
METRY lamps.

i • •

Normal
Indication

••.

None lit

Lit
Not lit

Lit
Not lit

One is lit

Lamp lit in
step 28.71
still lit.

Data

. ' •'-

O U H l»] U y H LU U n CJ fl G O H (J H LI Ii2jy n liiiii •EEIMiHil
I I I 1 I I I F 1 | T I I 1 1 1 1 I 1 o ' l A-

Figure 7-28. Interrupt 15 and Power Sequencing Telemetry Checks (Sheet 7)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME; (UNIT NO.

Step

28.74

28 75

28.76

28.77

28.78

28.79

28.80

28.81

EXP.

28.82

28.83

28.84

Panel

PC

PC

MT /

MT

MT

MT

PC

PC

ST

PC

ST

'llilclolclf ii

Operation

Press and release FULL SEQ.

Observe following lamps:
FULL SEQ
SEQ OFF
FULL ERROR

Set ADDRESS REGISTER- COMMAND
switches as follows:

A9, A8, A5, A2 and Al to on
all others to off (623)

Press and release CIO.

Press and release DATA ADAPTER
TELEMETRY-RESET.

Observe DATA ADAPTER
TELEMETRY lamp£.

Press and release FULL SEQ.

Observe following lamps:
FULL SEQ
SEQ OFF
FULL ERROR

The following steps check the EPDN
logic.

Set Self Test switch to 11.

Observe following lamps
FULL SEQ
INITIAL SEQ
HLTX

Set Self Test switch to OFF.

Mil ItHKlLlMlNlOIPlQlftlPAiClO!

Normal
Indication

Not lit
Lit
Lit

None lit

Lit
Not lit
Not lit

Not lit
Lit
Lit

Data

|

PA6fS| NUMICM

Figure 7-28. Interrupt 15 and Power Sequencing Telemetry Checks (Sheet 8)
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INTERNATIONAL iUSINCSS MACHINES -

UNIT NAME: I UNIT NO.

Table I

Test

OUTPUT REGISTERS-COMD switches

14 15 16 17 18 19 20 21 22 23 24 25

DATA ADAPTER
TELEMETRY-

Lamp Lit Data

1

2

3

4

5

6

7

8

9

10

11

12

+20VDC

+20VDC

+12VDC

+12VDC

+6VDC left

+6VDC left

+6VDC right

+6VDC right

-3VDC

-3VDC

-20VDC

-20VDC

lomcESi
I I Ifr

NUMBER

Figure 7-28. Interrupt 15 and Power Sequencing Telemetry Checks (Sheet 9)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

29.0

EXP.

2t. 1

29,1.1

29.1.2

29.1.3

A B C

Panel

•

IM

IM

IM

IM

D E F C

Operation

Optisyn Simulator.

This procedure checks the operation
of the optisyn simulator.

Set OUTPUT REGISTERS -selector
switch to OPT.

Set all OUTPUT REGISTERS-COMD
switches to off.

Press and release INSERT.

Observe OUTPUT REGISTERS-REG
lamps.

J H 1 J K L M N O P Q R PAGE

Normal
Indication

None lit

Data

PAGES NUMBER
OF , A-

Figure 7-29. Optisyn Simulator Check (Sheet 1 of 26)
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INTERNATIONAL BUSINESS MACHINES-
UNIT N A M E ; I UNIT NO.

Step

29.2

29. 2. 1

29.3

29.4

29.5

••„

29.6

29.7

29.8

29.9

•»

TTiTEl

Panel

*^

_ x

PC

MT

IM

IM

IM

IM

IM

IM

IM

DIE IF 1C

Operation

Press and release POWER SUPPLY
ERROR,

Press and release ACCEL PLUS OR
MINUS.

Set OUTPUT REGISTERS selector
switch to DIN.

Set INPUT MULTIPLEXER selector
switch to DIN.

Set OUTPUT REGISTERS-COMD
switches as follows:

13 through 25 to on
all others to off

Press and release INSERT.

Observe following OUTPUT
REGISTERS- REG lamps: -

13 through 25
all others

Press and release INPUT
MULTIPLEXER-ALTER

Observe following INPUT
MULTIPLEXER display lamps:

13 through 25
all others

lMTnj|K|L|MlN|0|lP|0|Rjf>A8e|o

Normal
Indication

Lit
Not lit

.Lit
Not lit

Data

ppAOEsI NUMBER

Figure 7-29. Optisyn Simulator Check (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME'. IUNIT NO.

Stop

29.10

29.11

29.12

29.13

29.14

129.15

29.16

29.17

29.18

29.19

29.20

29.21

Panel

MT

IM

IM

IM

MT

IM

IM

IM

- IM

IM

IM

MT

D l E l F K

Operatipn

Press and release ACCEL DL1.

Set COMD-23 to off .

Press and release INSERT.

Observe REG 23

Press and release ACCEL INHIBIT
SUB.

Set OUTPUT REGISTERS selector
switch to OPTISYN.

Observe REG- 14 through 17.

Set OUTPUT REGISTERS selector
switch to DIN.

Set COMD-23 to on.

Press and release INSERT.

Observe REG-23.

Press and release ACCEL PLUS OR
MINUS,

Normal
Indication

Not lit

Lamps light
and go out
in following
sequence:
14 15 16 17
T IT IT T
0 I 0 I
1 1 I 1
1 0 1 0
sequence
repeats.

Lit

D-ita

H I ̂  MHW ° PH - PA8ErlPAOCiL NUMBCR

Figure 7-29. Optisyn Simulator Check (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: 1 UNIT NO.

Step

29.22

29.23

.

29.24

29.25

29.26

29.27

29.28

29.29

*H5

n i

Panel

IM

*IM

_X

MT

IM

IM

IM

•

IM

IM

-

Operation

Set OUTPUT REGISTERS selector
switch to OPTISYN.

Observe REG-14 through 17.

Wait for a time that no OUTPUT
REGISTERS- REG lamps are lit.
then press and release ACCELL
INHIBIT SUB,

Observe REG-14 through 17.

Set OUTPUT REGISTERS selector
switch to DIN.

Set OUTPUT REGISTERS- COMD
switches as follows:

23, 24 and 25 to on
all others to off

Press and release INSERT.

Observe following OUTPUT
REGISTERS- REG lamps:

23, 24 and 25
all others

•

0 E P lo lHl l l J K LlMlN OlP 0 R PAO£ 01
I I 1 I I I I I I I 1 1 1 I I L

1 Normal
Indication

Lamps light
and go out
in following
sequence:
14 15 16 I1

0 "C" 0 0
1 0 1 0
1 1 1 I
0 1 0 1
sequence
repeats.

None lit

Lit
Not lit

Dita

F PAGES NUMBER
A-

Figure 7-29. Optisyn Simulator Check (Sheet 4)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME:

Stop

29. 30*

29. 31

29.32

29. 33

29.34

29.35

29.36

29.37

29.38

29.39

29.40

29.41

29.42

29.43

31$.XI

Panel

IM

INT

MT

IM

IM

IM

IM

IM

MT

PC

MT

MT

IM

MT

ok F o£-.

UNIT NO,

Operation

Press and release INPUT
MULTIPLEXER- ALTER.

Observe following INPUT
MULTIPLEXER display lamps:

23. 24 and 25
all others

Press and release ACCEL DLL

Set REG- 23 to off.

Press and release INSERT

Observe REG- 23.

Set OUTPUT REGISTERS selector
switch to OPTISYN,

Observe OUTPUT REGISTERS- REG
lamps

Press and release SET DA DST.

Observe DST.

Press and release ACCEL INHIBIT
SUB,

Press and release ADVANCE six
times.

Observe REG-14 through 17.

Press and release ADVANCE.

H 7T3 K LlMlNJO PlQJR PAOC 01
1 M l I I

Normal
Indication

Lit
Not lit

Not lit

None lit

Lit

None lit

Dita

1 PAOEST NUMBER gIA- I

Figure 7-29. Optisyn Simulator Check (Sheet 5)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO,

Step

29.44

29.45

29.46

29.47

29.48

29.49-

29.50

29.51

29.52

29.53

•(

Al| 1C
XL

Ptoel

IM

MT

IM

MT

IM

MT

IM

MT

IM

'MT

.

Operation

^Ovserve following OUTPUT
REGISTERS- REG lamps:

14 and 16
15 and 17
all others

Press and release ADVANCE six
times.

Observe following OUTPUT
REGISTERS- REG lamps:

14 and 16
15 and 17

Press and release ADVANCE.

Observe following OUTPUT
REGISTERS- REG lamps:

14 through 17

Press and release ADVANCE six
times.

Observe following OUTPUT
REGISTERS- REG lamps:

14 through 17

Press and release ADVANCE.

Observe following OUTPUT
REGISTERS- REG lamps:

15 and 17
14 and 16

Press and release ADVANCE six
times.

0|£ IF QMIimKIIJMINIOIFIOIHIPMCIOf1 1 riTi 1 1 m i l l — L

Normal
Indication

Lit
Not lit
Not lit

Lit
Not lit

All lit

V.

All lit

Lit
Not lit

D:ita

TPAOES] NUMBER I1 Ife 1
Figure 7-29. Optisyn Simulator Check (Sheet 6)
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INTERNATIONAL BUSINESS MACHINES-

Step

29.53

29.55

• 29.56

29.57

29.58

29.59

29.60

29.61 -

29,62

29.63

29.64

•f
29.65

AJBIC
ZL

Panel

IM

(

MT

IM

MT

PC

PC

MT

IM

IM

IM

IM

IM

UNIT NO,

Operation

Observe following OUTPUT
REGISTERS- REG lamp's: .

15 and 17
14 and 16

Press and release ADVANCE.

Observe REG- 14 through 17.

Press and release RESET DA DST.

Observe DST. ,-.

Repeat steps 29. 1 through 29. 1. 3.

Press and release ACCEL PLUS
OR MINUS.

Set OUTPUT REGISTERS selector
switch to DIN.

Set OUTPUT REGISTERS- COMD
switches as follows:

S and I through 12 to on
•all others to off

Press and release INSERT.

Observe following OUTPUT
REGISTERS-REG lamps:

S and 1 through 12
all others

Press and release INPUT
MU LTIP LEXER- A LTER.

D|e|F|0|Hp JIK UM|N|0|P|Q|R|FAOC|Ofi l l i r f i T . M . r i M.,.J_

Normal
Indication

Lit
Not lit

None lit

Not lit

Lit
Not lit

D:ita

1 PAOESI NUMBERU-

Figure 7-29. Optisyn Simulator Check (Sheet 7)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME:

Step

29.66

. 29.67

29.68

29.69

29.70

29.71

29.72

29.73

29.74

29.75

MR 9
ZL

Panel

IM

MT

IM

IM

IM

MT

IM

IM

IM

IM

0 E F C

(UNIT NO.

Operation

Observe following INPUT
MULTIPLEXER display lamps:

S and 1 through 12
all others

Press and release ACCEL DL2.

Press and release COMD-23 and
COMD-25.

Press and release INSERT.

Observe REG-23 and REG-25

Press and release ACCEL INHIBIT
SUB.

Set OUTPUT REGISTERS selector
switch to OPTISYN.

Observe REG- 18 through 21.

Set OUTPUT REGISTERS selector
switch to DIN.

Set COMD-24 to on.

9

Np J £ i M]M o P o if PAGE oi

Normal
Indication

Lit
Not lit

Both lit

Lamps light
and go out in
following
sequence:
18 19 20 21
T IT T 1T
0 1 0 1
1 1 1 1

• 1 , 0 1 0
sequence
repeats .

D-ita

" PAGES NUMBER
A-

Figure 7-29. Optisyn Simulator Check (Sheet 8)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME; IUNIT NO,

.;StPp

_29 . 76

29. 77

29. 78

29.79

29.80

29.81

29. 82

29. 83

29.84

He]

Pan»L

IM

IM

MT

IM
•

IM

*

MT •

IM

IM

IM

f

0 E F <1 I T I i i i

Operation

P/rcss and release INSERT.

Observe REG- 24.

Press and release ACCE,L PLUS OR
MINUS.

Set OUTPUT REGISTERS selector
switch to OPTISYN.

Observe REG- 18 through 21.

• •

Wait for a time that no OUTPUT
REGISTERS-REG lamps are lit,
then press and release ACCEL
INHIBIT SUB.

Observe REG 1.8 through 21.

Set OUTPUT REGISTERS selector
switch to DIN.

Set OUTPUT REGISTERS-COMD
switches as follows:

10, 11, 12, 23, 24 and 25 to on
all others to off

N OlP 0 NlPAOE 01I I I I I 1

Normal
Indication

Lit

Lamps light
and go out in
following
sequence:
18 19 20 21
IT T IT TT
1 0 1 0
1 1 1 1
0 1 0 1
sequence
repeats .

None lit

'

Dita

•" • '

Figure 7-29. Optisyn Simulator Check (Sheet 9)
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INTERNATIONAL BUSINESS MACHINES-
i UNIT E

Step

29. 85

29.86

29.87

29. 88

29. 89

29.90

29.91

29.92

29.93

29.94

29.95

29.96

29.97

29.98

IAME;
Panel

IM

IM

IM

IM

MT

IM

IM

IM

IM

IM

MT

PC

MT

MT

AUJC|D|E|F|0

» IUNIT NO.

• Operation

Press and release INSERT.

Observe following OUTPUT
REGISTERS* REG lamps:

10, 11; 12.. 23, 24 and 2 5
all others

Press and release INPUT
MULTIPLEXER- ALTER,

Observe following INPUT '
MULTIPLEXER display/lamps:

10. 11, 12, 23. 24 and 25
all others

Press and release ACCEL DL2.

«§et COMD-24 to off.

Press and release INSERT. .

Observe REG- 24.

Set OUTPUT REGISTERS selector
switch to OPTISYN.

Observe OUTPUT REGISTERS- REG
• lamps... •' • , ; ' : ' • . • •/ '-.. . . . • • ' • • ;

Press and release SET DA DST.

Observe DST.
- - • " ' ' ' . * • • '

Press and release ACCEL INHIBIT
./SUB, ' .., , • . . ' . ; . ' . ' : : ":;.;:

Press and release ADVANCE
;.slx times.

IHI IUIK LlMlN 0|f» 0 RlPAOt OP
. r l - l 1 1 P|..| 1 1 1 i 1 1

Normal
Indication

Lit
Not lit

Lit
Not lit

Not lit

None lit ;

Lit

• : . . • ' • ' : ' .

; • r '•' " • ' •

. : ' - " . •"

f»AOE8 NUMBER
-• A-

Figure 7-29. Optisyn Simulator Check (Sheet 10)
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1 ; INTERNATIONAL BUSINESS MACHINES-
UNIT N A M E : ; 1 UNIT NO.

Step

29.99
\

29. 100

29. 101

29.102

29.103

29.104

29. 105

29.106

29.107

29.108

29. 109.

•Panel

IM

MT

IM

MT

MT

IM ,

•MT;

IM .

MT

IM '••

Operation

Observe REG 18 through 21.

Press and release ADVANCE.

Observe following OUTPUT
REGISTERS-REG lamps:

18 and 20
19 and 21
all others

Press and release ADVANCE six
times.

Observe following OUTPUT
REGISTERS- REG lamps:

18 and 20
„/ 19 and 21

Press and release ADVANCE.

Observe following OUTPUT
REGISTERS-REG lamps:

18 through 21

Press and release ADVANCE
six times.

Observe following OUTPUT
REGISTERS- REG lamps:

18 through 21

Press and release ADVANCE.

Observe following OUTPUT
REGISTERS- REG lamps:

19 and 21
18 and 20

Normal
Indication

None lit

Lit
Not lit
Not lit

Lit
Not lit

s

All lit

All lit

Lit
Not lit

Data

t A l i i c lDlEJF lQiHh lj|KlUMlN|OlP]Q|RjPAOe OF PACES NUMBERI ri 1 1 II MI I 1 1 1 1 in i I I IA- — _«J
Figure 7-29. Optisyn Simulator Check (Sheet 11)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAMET

Step Panel

I UNIT NO,

Operation
Normal

Indication

29.110

29.111

29.112

29.11$

29.114

29.115

29.116

29.118

29.119

29.120

29.121

MT

IM

MT

IM

MTy

PC

PC

29.117 MT

IM

IM

IM

IM

Press and release ADVANCE six
times.

Observe following OUTPUT
REGISTERS- REG lamps:

19 and 21
18 and 20

Press and release ADVANCE,

Observe REG- 18 through 21.

Press and release RESET DA DST.

Observe DST.

Repeat steps 29. 1 through 29. 1. 3.

Press and release ACCEL PLUS
OR MINUS.

Set OUTPUT REGISTERS selector
switch to DIN. .

• •. . ' • : • • '

Set OUTPUT REGISTERS- COMD
switches as follows:

S, 1 through 12, 23 and 24 to on
all others to off

Press and release INSERT.

Observe following OUTPUT
REGISTERS-REG lamps:

S through 12. 23 and 24
all others

Lit
Not lit

None lit

Not lit

Lit
'Not lit

*AOE8| NUMBER
A-

Figure 7-29. Optisyn Simulator Check (Sheet 12)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: IUNIT NO.

Step j

29.122

29.123

29.124

29.125

29. 126

29.127

29.128

29.129

29.130

29 131

J A J B I C I

Panel

IM

IM

MT

MT

IM

IM

IM

IM

IM

IM

Ok F C
1 PI 1 1

' Operation

Press and release INPUT
MULTIPLEXER- ALTER.

Observe following INPUT
MULTIPLEXER display lamps:

•S through 12, 23 and 24
all others

Press and release ACCEL DL3.

Press and release ACCEL INHIBIT
SUB.

Set OUTPUT REGISTERS selector
switch to OPTISYN.

Observe REG- 22 through 25.

Set OUTPUT REGISTERS selector
switch to DIN.

Set COMP-25 to on.

Press and release INSERT.

Observe REG- 25.

Normal
Indication

Lit
Not lit

Lamps light
and go out in
following
sequence:
22 23 24 25
T IT IT TT
0 1 0 1
1 1 1 1
1 0 1 0
sequence
repeats.

Lit

Dita

r

Hp"j K L|MIN|O|P WnlpAae oFlRAOESl NUMBER
1 Nil LLJ — U IA:

Figure 7-29. Optisyn Simulator Check (Sheet 13)
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INTERNATIONAL BUSINESS MACHINES-

Step

29.132

29.133

29.134

*•

29.135
_/

29.136

29.137

29.138

29.139

29.140
V

A|B|C
JIL

Panel

MT

tM

IM

MT

IM

IM

IM

IM

IM

o1 "E!I? fL

1UNIT NO.

Operation

Press and release ACCEL PLUS OR
MINUS,

Set OUTPUT REGISTERS selector
switch to OPTISYN.

Observe REG- 22 through 25.

Wait for a time that no OUTPUT
REGISTERS-REG lamps are lit,
then press and release ACCEL
INHIBIT SUB

Observe REG- 22 through REG- 25.

Set OUTPUT REGISTERS selector
switch to DIN.

Set OUTPUT REGISTERS- COMD
switches as follows:

10, 11, 12, 23, 24 and 25 to on
all others to off

Press and release INSERT.

Observe following OUTPUT
REGISTERS- REG lamps:

10, 11. 12, 23, 24 and 25
. all others

H 1 J K L)M|N OlP QlRlPAOC OF„„„. LLJ-'M

Normal
Indication

Lamps light
and go out in
following
sequence:
22 23 24 25
T T TT T
1 0 1 0
1 1 1 1
0 1 0 1
sequence
repeats.

None lit

Lit
Not lit

D:ita

' PAGES NUMBER ]
A- I

Figure 7-29. Optisyn Simulator Check (Sheet 14)
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um
UNIT N

Stop

29.141

29. 142

5

29.143

29.144

29.145

29.146

29.147

29. 148

29.149

29.150

29.151

29.152

29.153

29.154

Ifijc
Jit

IRNATIOt
AME :

Panel

IM

IM

MT

IM

IM

IM

IM

IM

-MT

PC

! MT

MT

IM

MT

IAL BUSINESS MACHINES-'

IUNIT NO.

Operation

Press and release INPUT
MULTIPLEXER- ALTER.

Observe following INPUT
MULTIPLEXER display lamps:

10. 11, 12, 23. 24 and 25
all others

Press and release ACCEL DL3.

Set COMD-25 to off .

Press and release INSERT.

Observe REG- 25.

Set OUTPUT REGISTERS selector
switch to OPTISYN.

Observe OUTPUT REGISTERS- REG
lamps .

Press and release SET DA DST.

Observe DST;

Press and release ACCEL INHIBIT
SUB.

Press and release ADVANCE six
times.

Observe REG- 22 through 25.

Press and release ADVANCE.

DIE F O l H l l l J l K LlMlN 0|P QlRJPAOE Of
1 1 I I 1 I I 1 , 1 1 -

Normal
Indication

Lit
Not lit

Not lit
*

None lit

Lit

None lit

D-ita

•

r| PAGES I NUMBER 11 IA- 1

Figure 7-29. Optisyn Simulator Check (Sheet 15)
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INTERNATIONAL BUSINESS MACHINES- ' ™"

Step

29.155

29.156

29.157

29.158

29.159

29.160

<;
29.161

29. 162

29.163

29.164

Panel

IM

""••*

MT

IM

MT

IM

MT

IM

MT"

IM

MT

(UNIT NO.

Operation

Observe following OUTPUT
REGISTERS- REG lamps:

22 and 24
23 and 25
all others

Press and release ADVANCE six
times.

Observe following OUTPUT
REGISTERS- REG lamps:

22 and 24
23 and 25

Press and release ADVANCE.

Observe following OUTPUT
REGISTERS-REG lamps:

22 through 25

Press and release ADVANCE six
times.

Observe following OUTPUT
REGISTERS- REG lamps:

22 through 25

Press and release ADVANCE.

Observe following OUTPUT
REGISTERS- REG lamps:

23 and 25
• 22 and 24

Press and release ADVANCE six
times.

f j n ti H 3 ci n fi n FI n ra n nH n n n dD E
1 1 1 1 II 1 1 1 11 1 » i L-LLJ 1

Normal
Indication

Lit
Not lit
Not lit

Lit
Not lit

All lit

Lit

Lit
Not lit

Dita

• " > ;

'MOO! NUMBER
I*- —

Figure 7-29. Optisyn Simulator Check (Sheet 16)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME*.

Step 1 Panel

29.165-

29.166

29. 167

29.168

29.169

29.170
•t

29.171

29.172

29.173

29.174

29.175

29.176

29.177

29.178

A|S|C
J!L

IM

MT

IM

MT

.PC

PC

MT

IM

IM

IM

IM

IM

IM

MT

o e P o

IUNIT NO,
Operation

Observe following OUTPUT
REGISTERS-REG lamps:

23 and 25
22 and 24

Press and release ADVANCE.

Observe REG- 22 through 25.

Press and release RESET DA DST,

Observe DST.

Repeat steps 29. 1 through 29. 1. 3.

Press and release ACCEL PLUS OR
MINUS.

Set OUTPUT REGISTERS selector
switch to DIN.

Set all OUTPUT REGISTERS- COMD
switches to on.

Press and release INSERT.

Observe OUTPUT REGISTERS- REG
lamps.

Press and release INPUT
. MULTIPLEXER-ALTER.

Observe INPUT MULTIPLEXER
display lamps.

Press and release ACCEL DL1

H i j K L|M|N|O|PJOJR|PAOE|OI

Normal
Indication

Lit
Not lit

None lit

Not lit

All lit

All lit

Data

M PAGES 1 NUM8CR1 IA-

Figure 7-29. Optisyn Simulator Check (Sheet 17)
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INTE
UNIT N

Step

29.179

29.180

29.181

29.182

29.183

29.184

29.185

29.186

29.187

29.188

29.189

29.190

29.191

•v

•RNATIOf
IAME:

Panel

MT

MT

IM

IM

IM

MT

IM
*>

IM

IM

IM

IM

IM

MT

<AL BUSINESS MACHINES-
• IUNIT NO.

Operation

Press and release ACCEL DL2.

Press and release ACCEL DL3.

Set COMD-23, 24 and 25 to off.

Press and release INSERT.

Observe following OUTPUT
REGISTERS- REG lamps:

23, 24 and 25

Press and release ACCEL
INHIBIT SUB.

Set OUTPUT REGISTERS selector
switch to OPTISYN.

Observe REG- 14 through 25.
X

Set OUTPUT REGISTERS selector
switch to DIN.

Set COMD-23. 24 and 25 to on.

Press and release INSERT.

Observe following OUTPUT
REGISTERS- REG lamps:

23, 24 and 25

Press and release ACCEL PLUS
OR MINUS.

A|l|C|D|EIPIOmifU|K|L|M|N|0|P|0|R|PAO£|Or
J 1 1 1 1,1 1 1 1 1 1 U 1 1 HI L

1 Normal
Indication

Not lit

Lamps light
and go out as
shown in
Table I.

Lit

Dnta

r|PAOE8| NUMBER 1
1 U- 1

'

Figure 7-29. Optisyn Simulator Check (Sheet 18)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME ;

Stop.

29.192

29.193

29.194

29,195

29.196

29.197

29. 198

29,199

29,200

29. 201

Panel

IM

IM

MT

IM

IM

IM

IM

IM

IM

IM

(UNIT NO.

Operation

Set OUTPUT REGISTERS selector
switch to OPTISYN.

Observo REG- 14 through 25.

*-

Wait for a t ime that no OUTPUT
REGISTERS- REG lamps are lit.
then press and release ACCEL
INHIBIT SUB,

Observe REG- 14 through 25.

Set OUTPUT REGISTERS selector
, switch to DIN.

Set OUTPUT REGISTERS- COMD
switches as follows:

10, 11, 12. 23. 24 and 25 to on
all others to off

Press and release INSERT.

Observe following OUTPUT
REGISTERS-REG lamps:

10, 11. 12, 23, 24 and 25
all others

. Press and release INPUT
MULTIPLEXER- ALTER.

Observe following INPUT
.MULTIPLEXER display lamps:

10, 11, 12. 23, 24 and 25
all others

AIp|CJD|EIF|G|HllN|K|LlM|NTPI 1 I 1 1 I I I I I J OlPlQlAjPAOelCM
1 1 1 I _L

Normal
Indication

Lamps light
and go out as
shown in
Table II.

None lit

Lit
Not lit

Lit
Not lit

Data

*|PAOCS| NUMBER 11 k. J
Figure 7-29. Optisyn Simulator Check (Sheet 19)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME; 1 UNIT NO.
Step

29. 202

1 29. 203

29. 204

29.205

29. 206

29. 207

29.208

29. 209

29.210

29.211

29.212

29. 213

29.214

29.215

29.216

29.2lf

AJAIclJill]

Panel

MT

PC

MT

MT

MT

MT

PC

IM

-. IM

IM

MT

IM

IM

IM

IM '

IM

DIE IF 10

Operation

Press and release SET DA DST.

Observe DST.

Press and release ACCEL DLL

Press and release ACCEL DL2.

Press and release ACCEL DL3.

Press and release RESET'DA DST.

Observe DST.

Sot COMD-23, 24 and 25 to off.

Press and release INSERT.

Observe following OUTPUT
REGISTERS-REG lamps:

23, 24 and 25

Press and release ACCEL INHIBIT
SUB.

Set COMD-23, 24 and 25 to on.

Press and release INSERT.

Observe following OUTPUT
REGISTERS- REG lamps:

23, 24 and 25

Set OUTPUT REGISTERS selector
switch to OPTISYN.

Observe REG- 14 through 25.

iMllljMLlMlNlOlPlQIRIPAOEIOI1 m 1 1 1 1 1 n 1 1 M i

1 Normal-
Indication

Lit

Not lit

Not lit

Lit ' .

Each very
dimly lit.

Dita

' J.

*

'IPA0ES NUMBER
1 lA-

Figure 7-29. Optisyn Simulator Check (Sheet 20)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME'.

Step

29,218

29.219

29.220

29. 221

29.222

29.223

29. 224

29.225

29.226

29.227

29.228

29.229

Tiff c

Jl.

Panel ,

MT

IM

IM

IM

IM

IM

IM

MT

•J IM

IM

MT

PC

0 C F C

' (UNIT NO.

Operation

Press and release ACCEL INHIBIT
SUB.

Obrerve following OUTPUT
REGISTERS- REG lamps:

14, 16, 18, 20. 22 and 24

Observe following OUTPUT
REGISTERS-REG lamps:

15. 17. 19, 21. 23 and 25

Set OUTPUT REGISTERS selector
switch to DIN.

Set COMD-23, 24 and 25 to off .

Press and release INSERT

Observe' following OUTPUT
REGISTERS- REG lamps:

23, 24 and 25

Press and release ACCEL INHIBIT
SUB

Set OUTPUT REGISTERS selector
switch to OPTISYN.

Observe REG- 14 through 25.

Press and release SET DA DST

Observe OST.

HJ7 J 7JF M N 0 P Q ft PAOC 01

Normal
Indication

All lit or
none lit

All lit or
none lit

Not lit

Each very
dimly lit.

Lit

DUa

•

F PAOE8 NUMBER
A-

Figure 7-29. Optisyn Simulator Check (Sheet 21)
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4

INTERNATIONAL BUSINESS MACHINES-
UNIT NAME;

Step

29.230

29.231

29.232

29.233

29. 234

29.235

29.236

29.237

29.238

29.239

29. 240

if B|Con

Panel

IM

IM
•

MT

PC

PC

MT

IM

IM •

IM

IM

IM

)|e|F|c
I I I

IUNIT NO,
Operation

Observe following OUTPUT
REGISTERS- REG lamps:

14, 16, 18, 20, 22 and 24

Observe following OUTPUT
REGISTERS- REG lamps:

15, 17, 19, 21, 23 and 25
.

Press and release RESET DA DST.

Observe DST.

Repeat steps 29. 1 through 29. 1. 3.

Press and release ACCEL PLUS
OR MINUS.

Set OUTPUT REGISTERS selector
switch to DIN.

Set OUTPUT REGISTERS- COMD
switches as follows:

9 and 22 to on
all others to off

Press and release INSERT.

Observe following OUTPUT
REGISTERS-REG lamps:

9 and 22
all others

Pres3 and release^INPUT
MULTIPLEXER- A LTER.

H l l l J I K LlMlN OlPlQlR PAOClOrrr l 1 1 J 1 III 1 1

Normal
Indication

All lit or none
lit.

All lit or
none lit

Not lit

Lit
Not lit

Data

'. -•.

•

P PAOC8I NUMBERU-
Figure 7-29. Optisyn Simulator Check (Sheet 22)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: [UNIT NO.

Step '

29.241

29. 242

29. 243

29. 244

29.245

29. 240

29. 247

29.248
''.<*

29.249

29.250

29.251

29.252

"29.253

_/

TTCTc]

Panel

IM

MT

MT

MT

IM

IM

IM

IM

MT

PC

MT

IM

PC

DIE IF 1C

Operation

Observe following INPUT
MULTIPLEXER display lamps:

9 and 22
all others

Press and release ACCEL DLL

Press and release ACCEL DL2.

Press and release ACCEL DL3.

Set OUTPUT REGISTERS selector
switch to OPTISYN.

Set OUTPUT REGISTERS-COMD
switches as follows:

16, 17. 20. 21, 24 and 25 to on
all others to off

Press and release INSERT.

Observe following OUTPUT
REGISTERS- REG lamps:

16, 17, 20, 21. 24 and 25
all others

Press and release SET DA DST.

Observe DST.

Press and release ACCEL INHIBIT
SUB.

Observe OUTPUT REGISTERS- REG
lamps.

Press and release POWER SUPPLY
ERROR.

|H 7 377 L|y|N|0|Plo|R|pAOc|o(
TP I IM 1 I I I L L L J L_

Normal
Indication

Lit
Not lit

Lit
Not lit'

Lit

None lit

Dita

PIPAGES NUMBCft
1 A-

Figure 7-29. Optisyn Simulator Check (Sheet 23)
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UNIT *

Step

29. 254

29.255

29. 256

29.257

29.258*

29. 259

29. 260

i

29.262

29. 262

29. 263

29.264

29. 265

IAME; "
Panel

MT ,

IM

IM

IM

IM

.'• •

IM

IM

MT

MT

MT

IM

IM

ML BUSINESS MACHINES-

1 UNIT NO.

Operation

Press and release ACCEL PLUS OR
MINUS.

Set OUTPUT REGISTERS selector
switch to DIN.

Set OUTPUT REGISTERS- COMD
switches as follows:

9 and 22 to on
all others to off

Press and release INSERT.

Observe following OUTPUT
REGISTERS-REG lamps:

9 and 22

Press and release INPUT
MULTIPLEXER- ALTER.

Observe following INPUT
MULTIPLEXER display lamps :

9 and 22
all others

Press and release ACCEL DLL

Press and release ACCEL DL2.

Press and release ACCEL DL3.

Set OUTPUT REGISTERS selector
switch to OPTISYN.

Set OUTPUT REGISTERS- COMD
switches as follows:

14, 15. 18, 19, 22 and 23 to on
all others to off.

A|l|C|D|E|F|a|H|l|J|K|L|M|NO|P|0|KJPAOC|Of
Tl I I1JT1TITI i 1 II 1 1

Normal
Indication

Lit

Lit
Not lit

• . , ' ' • • • •

Dita 1

r|PMCS| NUMBER 1
1 •_ \tr_- J

Figure 7-29. Optisyn Simulator Check (Sheet 24)
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INTERNATIONAL BUSINESS MACHINES- /
UNIT NAME: (UNIT NO,
Step

29.266

29.267
*

29.268

1 29.269

29.270

29.271

Panel

IM

IM

MT

PC

MT.

Operation

Press and release INSE.RT,

Observe following OUTPUT
REGISTERS-REG lamps:

14, 15. 18. 19. 22 and 23
all others

Press and release SET DA DST,

Observe DST.

Press and release ACCEL
INHIBIT SUB.

Observe OUTPUT REGISTERS- REG
lampw.

Normal
Indication

Lit
Not lit

Lit

All lit

Dnta

|A|B|c|o|C|F[0|H[l|Jh<|L[M[N[0|P[Q|R|PAOe|OF|PAOES[ NUMBER

Figure 7-29. Optisyn Simulator Check (Sheet 25)
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INTERNATIONAL BUSINESS MACHINES -
UNIT NAME; i UNIT NO.

i.

2:

3.

4.

5.

Table I

li .1115. 11 jj i§ 20 21 22 23 24 25

0 0 Q 0 0 0 0 0 0 ;0 0 0

0 I 0 I 0 V 0 I 0; I :Q t

;i; i i i i i i i i i l i

1 0 1 0 1 0 : 1 0 1 0 I °

(sequence repeats)

1.

2.

3.

4.

5.

Table II

14 15 16 H 18 JJ 20 21 22 23 24 ^5

0 0 0 0 0 0 0 0 0 0 0 0

1 0 1 0 . 1 0 1 0 1 0 1 0

1 1 1 1 1 1 I I 1 1 V l

0 1 0 • ! 0 1 0 1 0 1 0 1

(sequence repeats)

lOmtGESl
I I U-

NUMBER

Figure 7-29. Optisyn Simulator Check (Sheet 26)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME : UNIT NO.

Step

1.0

EXP.

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

A B C

Panel

--

ETS

ETS

ETS

ETS
•(

ETS

PC
9

PC

PC

PC

D E F <

,
Operation

DC Adjustments.

This procedure contains the adjust-
ments necessary to ensure correct
voltage from each of the ETS power
supplies. Voltages are monitored at
LVDAME PC panel test points, and
adjustments are made at the power
supply and/or the PC panel remote
programming potentiometers.

Rotate CURRENT ADJUST on PS1
1^281 supply) fully clockwise.

Rotate CURRENT ADJUST and
CURRENT VERNIER on PS2 (-26. 5V
supply) fu l ly clockwise.

Rotate CURRENT ADJUST and
CURRENT VERNIER on PS3 (+28DA
supply) fully clockwise.

Rotate CURRENT ADJUST on PS4
061 supply) ful ly clockwise.

Rotate CURRENT ADJUST on PS5
( - 3 V supply) fully clockwise.

Press and release POWER ON

Observe following lamps:
POWER ON
PQWEft OFF
DC OFF

Press and release DC ON.

Observe following lamps:
DC ON
DC OFF

3 H I J K L M N O P Q R PAGE
.

Normal
Indication

Lit
Not lit
Lit

Lit
Not lit

Data

PAGES NUMBER
of A-

Figure 7-30. DC Adjustments (Sheet 1 of 3)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

.1.10

1.11

1.12

1.13

1. 14

1.15

1. 16

A B C

Panel

PC

PC

PC

PC

PC

PC

PC

[>€ F 0

Operation

Measure voltages at test points
listed in Table I. If any voltages are
out of tolerance, rotate control spec-
ified in Table I until voltage is within
tolerance.

Press and release DISCRETE
CONTROL- +8VDC.

Observe following DISCRETE
CONTROL lamps:

+8VDC
+28VDC

Measure voltage at +281 test points.
If voltage is not +8. 0(+0. 08) V, ad-
just 02A6 R2 (located at back of PC
panel).

Press and release DISCRETE
CONTROL +16VDC.

Observe following DISCRETE
CONTROL lamps:

+16VDC '
+.8VDC

Measure voltage at +281 test points.
If vqltage is' not + 16. 0 (+0. 160) V,
adjust 02A6 Rl (located at back of PC
panel).

> H 1 J K L M N O P Q R PAGE

Normal
Indication

Refer to
Table I.

Lit
Not lit

Lit
Not lit

Data

PAGES NUMBER
OF , A-

Figure 7-30. DC Adjustments (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES*

UNIT NAME? I UNIT NO.

Test Point
(PC Panel)

-26.5

+28DA

+6T

-3

+281
*

+12

-12A

-12B

-12C

-.8

-36

Table I

Voltage and
Tolerance

-26.5^.265) V

+28. 0 ( + . 280) V

+8. 0 (+. 060) V

-3.0 ( + .030) V

+28.0 (.280) V

+12.0 (+120) V

-12.0 (^120) V

-12.0 (+120) V

-12.0 (+120) V

-8.0 ( + .060) V '

-36.0 (+.360) V

Adjustment

'-26. 5VDC control (PC Panel)

.D A +28VDC control (PC Panel)

+6VDC control (PC Panel)

-3VDC control (PC Panel)

+281 control (PC Panel)

VOLTAGE ADJUST (02A1 PS1)

VOLTAGE ADJUST (C*A8 PS1)

VOLTAGE ADJUST (02A1 PS2)

VOLTAGE ADJUST (02A8 PS2)

VOLTAGE ADJUST (02A7 PS1)

VOLTAGE ADJUST (02A7 PS2)

on a ra a ra &ra IMI ra n m PI H raa 0-RACE OflPAGESl NUMBER
IA-

Figure 7-30. DC Adjustments (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES-
UNIT N A M E l UNIT NO.

Step

2.0

EXP

2.1

2.2
.

2.3

2.4

2.5

2.6
'

A B C

Panel

I M -

ST

PC

D E F <

Operation

Data Adapter Control.

This procedure contains all the
single-shot adjustments for the LVDA
control section of the LVDAME.

Set OPERATING MODE to MAN TEST

Set MANUAL D A POWER CONTROL
to FREE RUN.

Verify that INITIAL SEQ. FULL
ERROR. FULL SEQ and SEQ OFF
sequentially light and go out.

Open gate 02B3 and observe signals
at each test point listed in tests I
through 26 of Table I. If a pulse
width is not wi th in tolerance, adjust'
single-shot on card for nominal pulse
width. Record final pulse width settin
in Data column of Table I.

Note .

All up levels are 0 V and all down
levels are - 6 V . Pulse widths
are measured at the 50% points
and ail pulses are negative.

Connect jumper between 02B3 E24H
and 02B3 E24J.

Perform test 27 of Table I.

• - „ - . . . . ' V . ' . . • • ' . • ; . • .

3 H 1 J|K L M N 0 P 0 R PAGE

: ± • • • • . .

Normal
Indication

'

Refer to
Operation
column.

£S

• •

Refer to
Operation
column,
step 2. 4.

Data

Record
data on
Table I.

PAGES NUMBER
OF , ; A- • • • - • • ' '

Figure 7-31. Data Adapter Control Adjustments (Sheet 1 of; 5)
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V t •

.- u::r
:Ya.":::.7[G^AL "iUSfMESS: MACHINES r' •' : : >
f MA;.:!:

V fCs. t |Gitc.0233
jTc-st Point

, .
\ ". ~

2

• ' . ' • 3 '

.- 4

: 5

; o

t

•.

• • • o '

! 10
• *• v

' 12
1
; • ' 1 3 "
*

'i

i 15
•
.; 16

i i?

1 O i

t

1

- * ;

' i .?

DUB
.

C24H

. D23H

FG73

.A15S

EioB

A193

.Di03
"

r^ * - *i

C22B

B2G3

E25B
•

C203

"' .*"

32 OB

A233

_)25B
1

C123

A173
I

IUNITNO.
Table I • •

' . " " • III!

1 . . .

| .* Signal Is'anie •

j SS ' 1 , '

SS 2..- • ' '
! *

! SS 3

ALD Ref. Page

05.12.21.1

05.12.21.1

05.12.21.1

SCPSO v. \ 05. 12. 13. t

Kal: I:v.l Scr, 05.12.13.1

Pulse Width

120 (±6) MS

125 (i6)NB

320 (±15)MS

1.0 (*0. l)-MS

10 (±2 ) us

K-UF. i . i Scq- | 05. 12.13.1 ; 10 (*2)us

HLTA sc! 1 . 05.12.16.1

MEM R'L;L 05. 12.16.1

MEM I tEL NOT 05. 12. 15. 1

Toil INii Sol

• S c - 1 2

50 MS Delay
'

Itcl Con

MEM Short Set

ERR Reset 2

END Soq Up

05.12.20.1

05.12.18.1

05.12.18.1

05.12.18.1

05.12.17.1.

05.12.17.1

05.12.18.1

05.12.18.1

' H L T B S e l l - 05.12.16.1

SC POWER OFF 05. 12. 15. 1

. • . - i

r.jD 1-.-.7
\ I ( '!

G::-:; i . i J ! : < c L » r . ? « M l O ! ?
«. ' ' * ! M

iOiRlPAGE OFfn

3.0 (-0. 2)MS

6.0 (tl)MS

3.0 (tQ.2)MS

10(±2)us

3.0 (i0.2)MS

52.5'(t2.5)M5

3.0 (±0.2)MS

16.5 (il.5)MS

3.0 (±0. 2)MS

11 (il)MS

10 (i 2) us

'3.0 (i0.2)MS

9.0 (<UMS

Data

-_-_.__•_--_-__->

- ' -

. . _ _ .'

_,, ^ m .

• '

-____---____--.

• • - .

^ "

:. -'

-

• ' .

PAGES NUMBER
A- ' r

Figure 7-31. Data Adapter Control Adjustments (Sheet 2)
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\ !NTF£SN|?fONlAL BUSWZSS MACHINES*

I UNIT NO.
Table 1 (tont)

02B3
Test-Point

SignarName ALDRef. Page Pulse Width

'

22

23

24

25

26

27

JB233

E04B

j . Fi-43
1 F15B

F16J3

Tyrn;PWOFF

End Seq DM Delay

End Sc'q Dn '

'initial Test Reset

Test Reset

Test Sc;

Test'Sot'sample

Ir.trpt 15 :.-

05.12.15.1

05.12.24.1

05.12.24.1

05.12.09.1

05.12.09.1

05.12.09.1

05.12.34.1

05.12.34.1

10 (*2)u»

100 («10)16

10(i2)u»

3.0(t0.2)u«

11 (tl)MS

11 (tl)fiffi

10(±2)us

10(*2)us.

. . . .
. » Ail names listed- u.nacr SIGNAL .^AME will not be listed in the ALDa.

Names were given to every s ingler shot to help define its function.

RPAGE NUMBER'

Figure 7-31. Data Adapter Control Adjustments (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES-
~ U N I T NAME: UNIT NO.

Step

2.7

2.8

2.9

2.10

2.11

2.1?

2.13

A B C

Panel

'

•

D E F C

Operation

Remove jumper inserted in step 2. 5.

Close gate 02B3.

Set MANUAL D A POWER CONTROL
to NORMA L.

Press POWER SUPPLY ERROR.

Open gate 02B2.

Alternately press CHANNEL SELECT
COMD and TMR while observing sig-
nals at each point listed in Table II.
If a pulse width is not within tolerance
adjust single-shot on card for nominal
pulse width. Record final pulse width
settings in Data column of Table II.

Close gate 02B2.

l
> H 1 J K L M N O P O R PAGE

Normal
Indication

Refer to
Operation
column.

•

Data

Record
data on
Table II.

IPAGES NUMBER
OF | , A-

Figure 7-31. Data Adapter Control Adjustments (Sheet 4)
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BUSINESS MACHINES* 1
fe"'"rV'' i. - - 4 ' - W A i i » i\A««i » ' . '-

S.i^fl^'.^r. • • , • - • • • „ , - • V - ; : . ' . . - : ' . L Table 2 •

Ir:'"-^"'

t^T^lr
*".'.•' •: -';. " • ' .1 '•

^%!;': I-2 . '
v-v^ : .-' I 3 '
,1^ " " '- j . •':

'v.':" ' ' • ' . ' . * • : "
' • • ' ' " • i

7 .v.;." ' • . • ! -5 ••

)
, .6 .

<. -

•'-. , •':• •" ' . r :•. .,
:xv;. • • • ' . " ' - :\ 9"
£*r' • j 10

" • X " ' " . l u -
--.' ' :" I '
'•'• . .'.:; ' .. • 12.

•' " * ^i

• ' • : • ' , - ! ' w
- - ' • • • i 1 5

• • ! •
'"':...:'• .i 10

' . . ' . • .1 17 :

:• '. , i

f:';': '/ ' • - ! . - is:

. • ' • ;V. : - ' - "Vf 20'
•'.;,;.' ': . i .' .1 •

f - • ; , . •••«••' ... ' i jo

Gate 02B3
Tesi. Point

VE15G;,:

• ; EVSB: • = .

::B11B

A123,

A14B
»

313B

.' .B15B;

A10B

AldB

• EOSB .

B17B
..,

Alia. .

•Signal Name • ,1ALD

. ••'•• . ' lUWI 1 Nw« • '

Ref. Page

Leading E'djje' HALTV INK '05. 02. 03. 1

Trailing Edjc HALTV INH

Initiate CK

ON Delay 1 .

Reset Delay 1 Latch

ON De-lay 2

Set Delay 2 latch

ON Dclr.y 3

Set Delay 3 latch

ON Delay 4

Reset Delay 4 latch
t

ON Delay 5

. A17B jSet Delay 5 latch

D25B ,,: JOFFSEQ Delay 1

31 9B Set OFF Delay latch
•

B233

B20B
•\

ni5B
: A213

A24B
'

;A20B .
••. iri^'n ' v

t

OFF SL'Q Delay 2.

Reset OFF Delay latch
. ,
OFF SEQ Delay 3

DAP'S Not Sample

OFF SEQ Delay 4

Mem 20 Sample
«>?'tVH •• ' : ":-• . . - • ' • ' • • • "

^i^: r :̂.̂  5 tC^gt§t F ̂ iWjT J Jlk IDM ̂ J g £

05.02.03.1

05.12.28.1

05.

05.

12,28.1
. •

12.28.1

05.12.28.1

05.

05.

05.

05.

05.

05.

12,28.1

12.30.1

12.30.1

12.30.1

12.30.1

12.31.1

05.12.31.1

05.

os;
05.

,05.

05.

05.

05.
05.

12.33.1

12.33.1

12.33.1

12.33.1

12.33.1

12.33,1

12.S3.1
12.33.1

05.22.03.1

Pulse Width

5.0 (*!)»,;?
.

5.0(*i)u«

10f±2)us

140(^5, -2) MS

10(±2)us

180 (+5, -2)MS

10 (*2)us

1.0(td.2)K6

10 (1 2)us

170 (±5)MS

10 (± 2)us

157 (± 5)MS

10 (t 2)us

3.0 (10.5)ua

10 (t 2)us

285 ( «)MS

10 (t 2)us

188 (t 5)M5

11 (± l)u«

6.5 (k l.^jkjB
10 ( i2)us '
100 fclOJMS

Data

'*. ' • x'".V

- , '; .1

•

.

' •

. .

. ,

1

. . :

M^^M^H^V

MMMWMM*

• 1 •••

' ' _

* ' % ' ' 1

'.'T-in^'.i:-'-.":
WGEiOFIPAGESI NUMBER
^M-^rK.s-Vv;..!/^-^;.^:;,,:!.!.'-

.i'
v
V

-

•'i.
y.

.,.'

•;.

•:'

5

••

.j

'.
*!

^

Figure 7-31.
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*

INTERNATIONAL BUSINESS MACHINES-
U N I T N A M E : UNIT NO.

Step

3.0

3.1

3.2

3.3

3,4

3 5

3.6

A B C

Panel

*'

D E F <

Operation

Output Registers Insert Single-Shot
Adjustment.

This procedure describes the adjust-
ment of the output registers insert
single-shot.

Open gate 01A6.

Connect oscilloscope probe to 01 A6
F14B. (Use INTERNAL - trigger. )

P,ress OUTPUT REGISTERS-INSERT
switch while observing oscilloscope
display. (Repeat if necessary ) If
pulse width is not within tolerance,
adjust single- shot on card for nom-
inal pulse width. Record final pulse
width in Data column.

• Connect oscilloscope probe to 01A6
F13B. (Use INTERNAL - trigger.)

Press OUTPUT REGISTERS- INSERT
switch while observing oscilloscope
display. (Repeat if necessary. ) If
pulse width is not within tolerance,
adjust single shot on card for nom-
inal pulse width. Record final pulse
width in Data column.

Close gate 01A6.

3 H 1 J K L M N O P Q R PAGE
i

Normal
Indication

-6 V, 5( + l)M£
pulse each
time INSERT
is pressed.

-6 V, 5(+l)M£
pulse each
time INSERT
is pressed.

Data

PAGES NUMBER
DF , A-

Figure 7-32. Output Register Insert Single-Shot Adjustment
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: | UNIT' NO:
Ste^

4.0

EXP.

4.1

4.2

4.3

4.4

4.5

4.6

4.7

A B C

Panel

MT

MT

•>

IM

IM

0 E F G

Operation

TSYNC and GCSYNCX Single-Shot
Adjustment.

This procedure describes the TSYNC
and GCSYNCX single-shot adjustmen

Op^n gate 01A6.

Connect oscilloscope probe to
01 A6 F06B. (Use INTERNAL -
trigger. )

Press SAMPLE RESET switch while
observing oscilloscope display.
(Repeat if necessary. ) If pulse width
is not within tolerance, adjust single
shot on card for nominal pulse width
Record final pulse width in Data
column.

Connect oscilloscope probe to 01A6
F07B. (Use INTERNAL - trigger.

Press SAMPLE RESET switch while
observing oscilloscope display.
(Repeat if necessary. ) If pulse widtf
is not within tolerance, adjust single
shot on card for nominal pulse width
Record final pulse width in Data
column.

XSet OUTPUT REGISTERS selector
switch to DIN.

Set OUTPUT REGISTERS-COMD
switches as follows: .

S to on
all others to off

• H 1 J K L M N O P O R PAGE

Normal
Indication

-6 V, 4.0
(+0. 1)MS
pulse each
time SAMPLE
RESET is
pressed.

-6 V. 192
+I0)u.s

pulse each
time SAMPLE
RESET is
pressed.

Data

PAGES NUMBER
. . OF A- . . - . ' . ' '

Figure 7-33. TSYNC and GCSYNCX Adjustments (Sheet 1 of 2)
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•

•

*

INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

4.8

4.9

4.10

4.11

4.12

A B C

Panel

IM

IM

MT

*v

D E F C

Operation

Press INSERT.

Observe following OUTPUT REGIS-
TE^RS-REG lamps:

S
all others

Connect oscilloscope probe to
01A6 FOB. (Use INTERNAL -
trigger. )

Press TEL SAMPLE while observing
oscilloscope display. (Repeat if
necessary.) If pulse width' is not
wi th in tolerance, adjust single-shut
on card for nominal pulse width.
Record final pulse width in Data
column.

Close gate 01A6.

__/

; H I J K L M N O P Q R PAGE

Normal
Indication

Lit
Not lit

-6 V, 500
( f25) us pulse
each time TE1
SAMPLE is
pressed.

Data

t

PAGES NUMBER
OF , A-

Figure 7-33. TSYNC and GCSYNCX Adjustments (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME*- UNIT NO.

Step

5.0

EXP.

5.1

5.2

5.3

5.4 .

5.5

5.6

A B C

Panel

IM

IM .

D E F G

Operation

Input Multiplexer Alter Single-Shot
Adjustment.

This procedure describes the adjust-
ment of the input multiplexer alter
single-shot.

Open gate 01A8.

Connect oscilloscope probe to
01A8 F17B. (Use INTERNAL -
trigger.)

Press INPUT MULTIPLEXER-
ALTER while observing oscilloscope
display. (Repeat if necessary. ) If
pulse width is not within tolerance,
adjust single-shot on card for nomina
pul.se width. Record final pulse width
in Data column.
*>

Connect oscilloscope probe to
OIA8 F14B. (Use INTERNAL -
trigger-;-?

Press INPUT MULTIPLEXER-
ALTER while observing oscilloscope
display. (Repeat if necessary. ) If
pulse width is not within tolerance,
adjust single-shot on card for nomina
pulse width. Record final pulse

' width in Data column.

Close gate OIA8.

i H 1 J K L M N O P Q R PAGE

Normal
Indication

-6 V, 5
(+1) us pulse
each time
ALTER is
pressed.

- 6 V , 5
(*l) MS pulse
each time
ALTER is
pressed.

Data

PAGES NUMBER
OF A-

Figure 7-34. Input Multiplexer Alter Single-Shot Adjustment
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

6.0

EXP.

6.1

6.2

6.3

6,4

6.5

6.6

6.7

6.8

A B C

Panel

MT

MT

MT *>

MT

D E F <

p
Operation

A/D Multiplexer Trigger Adjustment.

This procedure describes the adjust-
ment of the A/D Multiplexer trigger.

Set ADDRESS REGISTER- COMMAND
switches as follows:

A I and A2 to on
all others to off

Set REPEAT to on.

Open gate 01 D6.

Connect oscilloscope probe to
OIB6 A16A. (Use INTERNAL -
trigger. )

Press and hold CIO.

Observe oscilloscope display. If
putse width is not wi th in tolerance,
adjust single-shot on card for
nominal pulse width. Record f inal
pulse width in Data column.

Release CIO.

Close gate 01 B6.

3 H 1 J K L M N O P Q R PAGE

Normal
Indication

-12 V 5
( -t 1 )MS
pulses.

Data

PAGES NUMBER
OF , A-

Figure 7-35. A/D Multiplexer Trigger Adjustment
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.
Step

7.0

EXP.

7.1

7.2

7.3

7.4

7.5

7-6 ^
^

A B C

Panel

. •

'

MT

MT

_/

Operation

Resolver Simulater Adjustment.

This procedure describes the adjust-
ment of the resolver simulator single
shots.

Set ADDRESS REGISTER- COMMAND
switches as follows:

Al, A2. A3 and A4 to on
all others to off

Open gate 01B7.

Connect oscilloscope probe to
01 B7 D09B. (Use INTERNAL -
trigger.)

Press CIO while observing oscillo-
scope display. (Repeat if necessary.)
If pulse widtli is not wi th in tolerance,
adjust single-shot on card for
nominal pulse width. Record final
pulse width in Data column.

Connect oscilloscope probe to
OIB7 DIOB. (Use INTERNAL -
trigger. )

Press CIO while observing oscillo-
scope display. (Repeat is necessary.
If pulse widths are not within toler-
ance, adjust single-shot on card for
nominal pulse width. Record final
pulse width in Data column.

D E F G H 1 J K L M N O P Q R PAGE

Normal
Indication

:.

-6 V. 25
(+3)MS pulse
each time CI<
is pressed.

two - 6 V ,
) 1 .5 ( - fO, 5)MS

pulses each
time CIO is
pressed.

Data

)

PAGES NUMBER
OF , A-

Figure 7-36. Resolver Simulator Adjustments (Sheet 1 of 2)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step ,

7.7

7.8

7.9

•>

t

A B C

Panel

•

MT

/

D E F C

Operation

Connect oscilloscope probe to
01 B7 DllB. (Use INTERNAL -
trigger. )

Press CIO while observing oscillo-
scope display. (Repeat if necessary.
If pulse width is not width tolerance,
adjust single-shot on card for
nominal pulse width. Record final
pulse width in Data column.

Close gate 01 B7.

» H 1 J K L M N O P Q R PAGE

Normal
Indication

-6 V 1.5
( +0. 5)MS
each time
CIO is
pressed.

Data

PAGES NUMBER
OF . A-

Figure 7-36. Resolver Simulator Adjustments (Sheet 2)
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SECTION VIII

TROUBLE ISOLATION

8-1. SCOPE.

8-2. This section describes the basic operations involved in isolating trouble in the
LVDAME. (General trouble isolating procedures keyed to the calibration procedures
will be supplied in revisions to this basic manual.)

8-3. BASIC TROUBLE SHOOTING PROCEDURE.

8-4. ANALYSIS.

8-5. When an LVDAME malfunction is discovered, the pertinent calibration procedures
in Section VII should be performed to localize the malfunction to a particular functional
unit of the LVDAME.

8-6. When the malfunctioning unit has been determined, analyze its circuits with the
aid of the Second Level Logic and Electrical Schematic Diagrams in Section X and the
circuit descriptions in Section II. Reference is made from the Second Level Logic
Diagrams to the Automated Logic Diagrams (ALD's) by the "LN" numbers of the ALD
sheets. The ALD's show the point-to-point wiring of the gate assemblies; circuit points
for testing signal levels can be determined from these diagrams. Reference is also
made between the ALD's and the Electrical Schematic Diagrams by "LN" numbers.

NOTE

Descriptions of the format and contents of
these types of diagrams are given in Section
X. The format of the "LN" numbers is also
explained in Section X.

8-7. PROBING GATE ASSEMBLIES.

8-8. Signal levels of the gate assembly circuits can be observed by probing the pins of
the SMS card receptacles. (The logic blocks on the ALD's specify the pins used for
logic signals and the locations of the cards (and receptacles) in the gate assemblies.)

CAUTION

To prevent damage to the equipment, take
care to locate the correct pins while probing
a gate assembly.

8-9. Figure 8-1 shows the SMS card receptacle pin arrangement on the wiring side of a
gate assembly; the gate assembly is shown in its extended or open position.

IV-8-1



COLUMNS A THROUGH F
(LEFT TO RIGHT)

ROWS 1 THROUGH 26
(TOP TO BOTTOM)

B D F H K M P R

A C E G J L N G
•PIN R OF CARD
Q2B7F16

16

COLUMN F
GATE ASSEMBLY 02B7

Figure 8-1. SMS Card Location and Pin Arrangement in Gate Assemblies
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8-10. TROUBLE SHOOTING SMS CARDS.

8-11. Except for the special printed circuit board assemblies (figure 9-4), SMS cards
are considered nonreparable and should be replaced by a new card when a failure occurs.
If a special printed circuit board assembly (card) is determined to be faulty, the card
should be checked to determine the faulty component. To check the card circuits:

a. Turn off LVDAME power.

b. Pull the card from its receptacle (use SMS Card Puller, IBM part number 6072429,
shown on figure 4-4, part A).

c. Insert Card Extender (IBM part number 6072431, shown on figure 4-4, part C) into
the card receptacle.

d. Insert the card into the Card Extender, and apply power to the LVDAME.

With the aid of the special card schematic diagrams (figures 10-58 through 10-79) the
defective card component can be determined; the card should then be repaired as
described in Section DC.
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SECTION IX :

REPAIR

9-1. SCOPE.

9-2. This section contains the (1) lists of replaceable LVDAME assemblies and parts
and (2) discussions of recommended methods for replacement and repair of these
assemblies and parts. The applications of many of the special tools listed and illustrated
in Section IV are described in these discussions.

9-3. This section also contains a list of recommended materials for repainting the
LVDAME exterior surfaces and a description of recommended methods for repainting
these surfaces.
9-4. REPLACEABLE ASSEMBLIES AND PARTS.

9-5. Figure 9-1 lists the major LVDAME assemblies that contain replaceable parts.

NOTE

The vendor codes used on figures in this
section are taken from the Federal Supply
Code for Manufacturers, Cataloging Hand-
bookH4-l. Figure9-17 serves as a cross-
reference for vendors and their codes.

9-6. GATE ASSEMBLIES.

9-7. Each gate assembly (listed in figure 9-1) contains a replaceable fan assembly
(IBM part number 480991, vendor code 88360) which circulates cooling air over the logic
circuits in the gate assembly. A fan assembly is mounted at the bottom of each gate
assembly in the lower half of the LVDAME and at the top of each gate assembly in the
upper half of the LVDAME.

9-8. The SMS cards and edge connectors for each gate assembly are specified on the
Circuit Card Location Charts and Edge Connector Lists. The part numbers and "LN"
numbers of these charts and lists are shown in figures 9-2 and 9-3. Refer to Section X
for the discussion of these charts and lists and the explanation of the "LN" numbers.

9-9. PRINTED CIRCUIT BOARD (SMS CARD) ASSEMBLIES. The special SMS cards
listed in figure 9-4 are repairable assemblies. All electrical components and spacers
(pads) for transistor mountings on these special cards are replaceable parts. The part
numbers and the locations of the parts on the special SMS cards are shown on the Printed
Circuit Board Assembly drawings (figures 10-58 and 10-79).

NOTE

All other single SMS cards in the
LVDAME are considered nonrepairable
and should be replaced by a new card
when a failure occurs.
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Reference
Designation

01A1

01A2

01A3

01A4

01A6

01A7

01A8

01B1

01B2

01B3

01B4

01B5

01B6

01B7

01B8

.02A1

02A2

02A3

02A6

02A7

02A8

02B1

02B2

02B3

Nomenclature

Interface Monitoring Panel Assembly

Manual Test Panel Assembly

Data Adapter Interface Panel Assembly

Self Test Panel Assembly

Gate Assembly

Gate Assembly

Gate Assembly

, Gate Assembly

Gate Assembly

Gate Assembly

Gate Assembly

Gate Assembly

Gate Assembly

Gate Assembly

Gate Assembly

Power Supply Assembly
A/D Converter
Multiplexer
Power Control Panel Assembly
Power Supply Assembly
Power Supply Assembly
Power Supply Assembly
Gate Assembly

Gate Assembly

Manufacturer's
Part Number

Refer to figure 9-5

Refer to figure 9-6
Refer to figure 9-7

Refer to figure 9-8
Refer to figures 9-2,

9-3, and 9-4
Refer to figures 9-2,

9-3, and 9-4
Refer to figures 9-2,

9-3, and 9-4
Refer to figures 9-2,

9-3, and 9-4
Refer to figures 9-2,

9-3, and 9-4
Refer to figures 9-2,

9-3, and 9-4

Refer to figures 9-2,
9-3, and 9-4

Refer to figures 9-2,
9-3, and 9-4

Refer to figures 9-2,
9-3, and 9-4

Refer to figures 9-2,
9-3, and 9-4

Refer to figures 9-2,
9-3, and 9-4

Refer to figure 9-10
VR13-AB/NE

VMX40B/VMX8DB

Refer to figure 9-11

Refer to figure 9-12

Refer to figure 9-13

Refer to figure 9-14

Refer to figures 9-2,
9-3, and 9-4

Refer to figures 9-2,
9-3, and 9-4

Vendor
Code

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

11359

11359

03640

03640

03640

03640

03640

03640

Figure 9-1. Replaceable LVDAME Assemblies (Sheet 1 of 2)
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Reference
Designation

02B4

02B5

02B6

02B7

02B8

Nomenclature

Gate Assembly

Gate Assembly

Relay Chassis Assembly

Gate Assembly

AC Power Box Assembly

Manufactuere's
Part Number

Refer to figures 9-2,
9-3, and 9-4

Refer to figures 9-2,
9-3, and 9-4

Refer to figure 9-15

Refer to figures 9-2,
9-3, and 9-4

Refer to figure 9-16

Vendor
Code

03640

03640

03640

03640

03640

Figure 9-1. Replaceable LVDAME Assemblies (Sheet 2)

Gate
Assembly

01A6

01A7

01A8

01B1

01B2

01B3

01B4

01B5

01B6

01B7

01B8

02B2

02B3

02B4

02B5

02B7

IBM
Part Number

6942709

6942809

6942909

6940209

6940309

6940409

6940509

6940609

6940709

6940809

6940909

6941309

6941409

6941509

6941609

6941809

'. "LN"
Number

01.01.01.0

01.01.02.0

01.01.03.0

01.01.11.0

01.01. 12.0

01.01. 13.0

01.01.14.0

01.0L15.0

01.01.16.0

01.01.17.0

01.01. 18.0

02.01.11.0

02.01.12.0

02.01.13.0

02.01. 14.0

02.01. 15.0

Number
of Sheets

2

3

3

3

2

3

3

2

3

3

3

2

2

2

3

3

Figure 9-2. List of LVDAME Circuit Card Location Charts
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Gate
Assembly

01A6

01A7

01A8

01B1

01B2

01B3

01B6

01B7

01B8

02B2

02B3

02B4

02B5

02B4

02B5

02B7

IBM
Part Number

6942710

6942810

6942910

6940210

6940310

6940410

6940510

6940610

6940710

6940810

6940910

6941310

6941410

6941510

6941610

6941810

"LN"
Number

01.02.01.0

01.02.02.0

01.02.03.0

01.02. 11.0

01.02.12.0

01.02.13.0

01.02.14.0

01.02.15.0

01.02. 16.0

01.02. 17.0

01.02.18.0

02.02.11.0

02.02. 12.0

02.02.13.0

02.02. 14.0

02.02. 15.0

Number
of Sheets

5

4

4

3

3

3

2

3

4

3

5

4

3

5

2

2

Figure 9-3. List of LVDAME Edge Connector Lists

Vendor
Code

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

Part
Number

6901030

6901330

6901342

6901349

6901352

6901356

6901358

6942024

6942026

6942028

6942030

6942032

6942033

Nomenclature

Relay Card

AN1 Translator

NA2 Translator

3. 6 K Resistor

2. 048 MC Oscillator

GDI

SC3

ODL1

OTO6

OT28

OTO2

OTO3

OT04

Assembly
Drawing

10-58

10-59

10-60

10-61

10-62

10-63

10-64

10-65

10-66

10-67

10-68

10-69

10-70

Figure 9-4. Repairable Printed Circuit Board (SMS Card) Assemblies (Sheet 1 of 2)
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Vendor
Code

03640

03640

03640

03640

03640

03640

03640

03640

03640

Part
Number .

6942036

6942037

6942038

6942040

6942042

6942044

6942045

6942047

6942049

Nomenclature

OVD1

OCD2

ORD1

OTO5

OSS1

OMCR

OSTT

OTDL

OTSD

Assembly
Drawing

10-71

10-72

10-73

10-74

10-75

10-76

10-77

10-78

10-79

Figure 9-4. Repairable Printed Circuit Board (SMS Card) Assemblies (Sheet 2)

Reference
Designation

DS1 thru DS88

SI thru S26

S27

S28

829, S30

831

832, 833

834

835, 836

837

838 thru 840

841

842

XDS29 thru XDS41

XDS44 thru XDS65

XDS66 thru XDS69

XDS70

XDS71 thru XDS88

Nomenclature

Lamp

Switch (Light Module 6080637)

Switch (Light Module 6079732)

Rotary Switch

Switch (Light Module 6079732)

Rotary Switch

Switch (Light Module 6079732)

Switch1 (Light Module 6079731)

Switch (Light Module 6079732)

Switch (Light Module 6079733)

Switch (Light Module 6079732)

Rotary Switch

Switch (Light Module 6079730)

Light Module

Light Module

Light Module

Light Module

Light Module

Manufacturer's
Part Number

6078990

6078529

6078534

6081131

6078534

6081131

6078534

6078534

6078534

6078534

6078534

6035436

6078529

6081044

6078416

6079732

6078416

6081044

Vendor
Code

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

Note: Use switch housing part number 6078442 and screen 6078943 for all switches
except S28, S31, and S41. Refer to figure 10-51 when replacing parts.

Figure 9-5. Interface Monitoring Panel (01A1) Replaceable Parts
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Reference
Designation

DS1 thru DS53

SI thru S8

S9 thru SI 6

S17

S18 thru S27

S29

S30

S31

S32 thru S36

S37, S38

S39

XDS31

XDS32 and XDS33

XDS34

XDS35

XDS37

XDS38

XDS39

XDS40 thru XDS42

XDS43

XDS49 and XDS52

TP1 thru TP75

TP76 thru TP80

Nomenclature

Lamp

Switch (Light Module 6079720)

Switch (Light Module 6079732)

Switch (Light Module 6079732)

Switch (Light Module 6079732)

Switch (Light Module 6079727)

Switch (Light Module 6079718)

Switch (Light Module 6079732)

Switch (Light Module 6079730)

Switch (Light Module 6079718)

Switch (Light Module 6079730)

Light Module

Light Module

Light Module

Light Module

Light Module

Light Module

Light Module

Light Module

Light Module

Light Module

Test Point

Test Point

Manufacturer's
Part Number

6078990

6078529

6078534

6078529

6078534

6078534

6078534

6078534

6078534

6078534

6078529

6079718

6078415

6079718

6078415

6079732

6079718

6079720

6079718

6079720

6081058

6015339

6015537

Vendor
Code.

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

Notes: Use switch housing part number 6078442 and screen 6078943 for all switches.
Refer to figure 10-52 when replacing parts

Figure 9-6. Manual Test Panel (01A2) Replaceable Parts
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Reference
Designation

TP1-A thru TP6-G

TP6-H

TP7-A thru TP12-G

TP12-H

TP13-A thru TP15-G

TP15-H

TP16-A thru TP17-G

TP17-H

TP18-A thru TP23-G

TP23-H

TP24-A thru TP27-G

TP27-H

TP28-A thru TP33-G

TP33-H

TP34-A thru TP36-G

TP36-H

TP37-A thru TP39-G

TP39-H

TP40-A thru TP41-G

TP41-H

TP42-A thru TP328-H

Nomenclature.

Test point

Test point

Test point

Test point

Test point

Test point

Test point

Test point

Test point

Test point

Test point

Test point

Test point

Test point

Te.st point

Test point

Test point

Test point

Test point

Test point

Test point

Manufacturer's
Part Number

6015339

6015537

6015339

6015537

6015339

6015537

6015339

6015537

6015339

6015537

6015339

6015537

6015339

6015537

6015339

6015537

6015339

6015537

6015339

6015537

6015339

Vendor
Code

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

Note: Refer to figure 10-53 when replacing parts

Figure 9-7. Data Adapter Interface Panel (01A3) Replaceable Parts
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Reference
Designation

SI

S2

S3, S4 ... ,

S5 thru S8 -.

TP1 thru TP5

TP6

TP7

NA

NA

Note: Refer to figure 1

Nomenclature

Rotary Switch

Rotary Switch

Rotary Switch ;;'- !;>:

...Toggle- Switch

Test Point

Test Point

Test Point

Terminal Lug

Knob (for SI thru S4)

0-54 when replacing parts.

Manufacturer's
Part Number

6081375

6035431

6035435

6034112 .

6015339

6015537

6015339

6013350

6072801

Vendor
Code

03640

03640

03640

03640

03640

03640

03640

03640

03640

Figure 9-8. Self Test Panel (01A4) Replaceable Parts

Reference
Designation

Cl thru C16

Rl
R2

R3
R4 :

R5, R6

R7

R8 ,

R9

RIO

TB1R1 thru TBlRlO

Nomenclature

Capacitor

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

Manufacturer's
Part Number

6081445

6081162

6081438

6081441

6081163

6081442

6081164

6081439

6081440

6081443

6011557

Vendor
Code

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

Note: Refer to figure 10-55 when replacing parts.

Figure 9-9. Resistor-Capacitor Assembly (01A10) Replaceable Parts

Reference
Designation

Bl

NA

NA

NA

Nomenclature

Fan Assembly ;

Printed Circuit Board Assembly

Printed Circuit Board Assembly

Lug Terminal

Manufacturer's
Part Number

480991

370576

370610

6034213

. Vendor
Code

88360

88360

88360

03640

Figure 9-10. Power Supply Assembly (02A1); Replaceable Parts
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Reference
Designation

DS1 thru DS42

Rl, R2

R3

R4

R5

R6

R7

R8

R9

RIO

Rll

SI

82

S3

S4 thru S7

S8 thru S10

Sll

S12 thru S14

S15 thru S19

S20 thru S23

S24

S25 thru S27

S28

S29

S30

S31

S32 thru S34

S3 5

TB1CR1

TB1R1 thru TB1R13

TB1R14 thru TB1R23

TB1R24 thru TB1R28

Nomenclature

Lamp

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

Switch (Light Module 6080638)

Switch (Light Module 6078415)

Switch (Light Module 6079733)

Switch (Light Module 6079732)

Switch (Light Module 6080638)

Switch (Light Module 6079732)

Switch (Light Module 6079726)

Switch (Light Module 6079732)

Switch (Light Module 6079720)

Rotary Switch

Switch (Light Module 6079732)

Rotary Switch

Switch (Light Module 6079732)

Switch (Light Module 6079733)

Switch (Light Module 6079730)

Rotary Switch

Switch

Diode

Resistor

Resistor

Resistor

Manufacturer's
Part Number

6078990

6081062

6081061

6081064

6078360

6081063

6078360

6081068

6081065

6081067

6081066

6078534

6078534

6078534

6078534

6078534

6078534

6078534

6078534

6078534

6035436

6078534

6035431

6078534

6078534

6078529

6035437

482219

6018033

6011557

6078566

6011557

Vendor
Code

03640

03640

03640 .

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640'

03640 '

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

88360

03640

03640

03640

03640

Figure 9-11. Power Control Panel (02A6) Replaceable Parts (Sheet 1 of 2)
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Reference
Designation

TP1

TP2

TP3

TP4

TP5

TP6

TP7

TP8

TP9

TP10

TP11

TP12

TP13

TP14

TP15

TP16

TP17

TP18 thru TP20

TP21

TP22 thru TP24

TP25

TP26 thru TP28

XDS8

XDS16 thru XDS19

XDS20 thru XDS24

XDS26

XDS40 and XDS41

NA

Nomenclature

Test Point

Test Point

Test Point

Test Point

Test Point

Test Point

Test Point

Test Point

Test Point

Test Point

Test Point

Test Point

Test Point

Test Point

Test Point

Test Point

Test Point

Test Point

Test Point

Test Point

Test Point

Test Point

Light Module

Light Module

Light Module

Light Module

Light Module

Knob for S24, S28, S32, S33 and S34

Manufacturer's
Part Number

6015537

6015339

6015537

6015339

6015537

6015339

6015537

6015339

6015537

6015339

601537

6015339

601537

6015339

601537

6015339

601537

6015339

601537

6015339

601537

6015339

6079718

6079281

6079730

6079731

6078419

6072801

Vendor
Code

03640

. 03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

Notes: Use switch housing part number 6078442 and screen 6078943 for all switches
except S24, S28, and S32 thru S35. Refer to figure 10-56 when replacing
parts.

Figure 9-11. Power Control Panel (02A6) Replaceable Parts (Sheet 2 of 2)
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Reference
Designation

Bl

NA

NA

NA

NA

NA

Nomenclature

Fan Assembly

Printed Circuit Board Assembly

Printed Circuit Board Assembly

Printed Circuit Board Assembly

Printed Circuit Board Assembly

Lug Terminal

Manufacturer's
Part Number

480991

370575

370576

370609

370612

6029426

Vendor
Code

88360

88360

88360

88360

88360

03640

Figure 9-12. Power Supply Assembly (02A7) Replaceable Parts

Reference
Designation

Bl

NA

NA

NA

Nomenclature

Fan Assembly

Printed Circuit Board Assembly

Printed Circuit Board Assembly

Lug Terminal

Manufacturer's
Part Number

480991

370576

370610

6034213

Vendor
Code

88360

88360

88360

03640

Figure 9-13. Power Supply Assembly (02A8) Replaceable Parts

Reference
Designation

NA

NA

NA

Nomenclature

Lug Terminal

Lug Terminal

Lug Terminal

Manufacturer's
Part Number

6029799

6033229

6034213

Vendor
Code

03640

03640

03640

Figure 9-14. Power Supply Assembly (02B1) Replaceable Parts
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Reference
Designation

Kl thru K9.

K10

Kll

K12

K13 thru K18

K19 thru K23

TB1CR1 thru TB1CR11

TB1R1

TB1R2

TB1R3

TB1R4

TB1R5

TB1R6

TB1R7

TB1R8

TB1R9

TB1R10

TB1R11

TB2R1

TB2R2

TB2R3

TB2R4 thru TB2R6

TB2R7

XK1 thru XK9

XK10 thruXK12

XK13 thruXK23

Nomenclature

Relay

Relay

Relay

Relay

Relay

Relay

Diode

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

Socket

Socket

Socket

Manufacturer's
Part Number

6081176

6081173

6078430

6081173

6078148

6081174

6018033

6081665

6081666

6081665

6081666

6081665

6081666

6081667

6081668

6081669

6081670

6081671

6081675

6082076

6082075

6081672

6081673

6081364

6013283

6078153

Vendor
Code

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

Figure 9-15. Relay Chassis Assembly (02B6) Replaceable Parts
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Reference
Designation

CB1, CB2

CBS

CB4

FL1 thru FL4

J3, J4

J33

J44, J45

Kl

K2

K3

Rl thru R4

TB6CR1, TB6CR2

TB6R1 thru TB6R4

NA

NA

Nomenclature

Circuit Breaker

Circuit Breaker

Circuit Breaker

Filter

Outlet

Receptacle

Outlet

Contactor

Contactor

Relay

Resistor

Diode

Resistor

Lug Terminal

Lug Terminal

Manufacturer's
Part Number

6081051

6079224

6081052

6070743

6070428

6072145

6070428

6081054

6081055

6081099

6081045

6018033

6041432

6029799

6033228

Vendor
Code

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

03640

Note: Refer to figure 10-57 when replacing parts.

Figure 9-16. AC Power Box (03B8) Replaceable Parts

Vendor Code

03640

11359

88360

Name

International Business Machines Corp.

Adage, Inc.

International Business Machines Corp.

Address

Owego, N. Y.

Cambridge, Mass.

Endicott, N. Y.

Figure 9-17. Vendor Code Cross-Reference.
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9-10. REPAIR TECHNIQUES.

9-11. The following paragraphs discuss repair techniques applicable to the LVDAME.

9-12. PUSHBUTTON SWITCH ASSEMBLIES.

9-13. As shown on figure 9-18, a pushbutton switch assembly consists of four basic
parts: switch housing, switch, light module, and screen. All of these parts and the
lamp bulbs within the light modules are replaceable parts, as indicated on figures 9-5,
9-6, and 9-11.

CAUTION

LVDAME power should be off (POWER
OFF lamp is lit) before dismantling any
switch assemblies on the LVDAME.

9-14. The screen of any LVDAME pushbutton switch can be removed from the switch
housing by inserting the arms of the Switch Assembly Extractor (IBM part number
6900020) into the spaces between the sides of the screen and the switch housing until the
arms of the extractor engage the openings in the frame which supports the screen; the
screen (and its frame) can then be pulled out of the switch housing. When the screen
has been removed, the light module can be removed in the same manner. The switch
can be removed from its housing by using the Switch Assembly Wrench (IBM part number
6900017) to loosen the nut which holds the switch to its housing.

SWITCH HOUSING

LAMP BULBS (4)

LIGHT MODULE

SWITCH

Figure 9-18. Pushbutton Switch Assembly
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9-15. WRAPPED CONNECTIONS.

9-16. The wire wrapped connection is a precision pressure junction. A special wrap-
ping tool wraps the stripped end of a wire tightly around the stationary terminal on a
gate assembly. The resulting connection is a highly reliable permanent connection be-
cause of the high local residual stresses produced in the wire and terminal. Figure
9-19 illustrates a typical wrapped connection. The following paragraphs discuss the
processes for using manual tools to wrap and unwrap connections. Recommended tools
for wrapped connections are listed on figure 9-20.

CAUTION

Only nylon-jacketed or semi-rigid PVC
(polyvinyl chloride-insulated) wire should
be used for re-wiring back panels. Teflon-
insulated wire, used in panels produced by
automation, is unsuitable for re-wiring in
the field due to the difficulty in stripping
without damaging the conductor.

Figure 9-19. Wrapped Connection

IV-9-15



Tool Vendor/Part Number Description

Hand Unwrap Tool

Hand Wire Wrap Tool

Wrapping Bit (No. 20)

Wrapping Bit (No. 22)

Wrapping Bit (No. 24)

Wrapping Bit (No. 26)

Sleeve (No. 20)

Sleeve (No. 22, 24)

Sleeve (No. 26)

IBM 6072437

IBM 6072438

Keller A-18633

Keller A-18632

Keller A-26232

Keller A-27611

Keller A-18285

Keller A-18840

Keller A-17611-2

See figure 4-4, part J

See figure 4-4, part G

See figure 4-4, part H

See figure 4-4, part I

Figure 9-20. Recommended Wrapping Tools

9-17. WRAPPING. The following procedure indicates the necessary steps in making
a wrapped connection.

a. Select the bit and sleeve for the wire size to be used.

Wire Size AWG

26
24
22
20

Wrapping Bit

Keller, A-27611
Keller, A-26232
Keller, A-18632
Keller, A-18633

Sleeve

Keller, A-17611-2
Keller, A-18840
Keller, A-18840
Keller, A-18285

b. Install bit and sleeve in the nose assembly of the wrapping tool (figure 9-21):

SLEEVE WRAPPING BIT COLLET NUT

Figure 9-21. Wrapping Tool Assembly

1. Loosen the collet nut on the nose assembly.

2. Insert the wrapping bit into the collet. Rotate the bit while applying slight pressure
against the end until it seats itself. (To remove the bit, reverse this process.)
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3. Place the sleeve over the bit and into the collet. Rotate until sleeve is seated and
positioned. Apply slight pressure to the end of the sleeve and tighten collet nut.

c. Strip 1-3/8 to 1-1/2 inch of insulation from the end of the wire to be wrapped. This
will result in about six wraps around the terminal. The completed terminal must have
at least five turns of bare wire.

CAUTION

Do not nick or scrape the wire. A nicked
wire is subject to breaks that are difficult
to detect. Areas where plating is re-
moved will oxidize, causing an unreliable
connection.

d. Insert the stripped wire into the small hole of the wrapping bit (figure 9-22, part A)
taking care to insert the wire up to the insulation. Do not bend the bare end of the wire,
it may be difficult to slide into the bit. If the wire is not inserted in the wrapping bit up
to the insulation, a "shiner" (bare wire between insulation and terminal) may result.
There should be 1/4 turn to 3/4 turn of insulation at the beginning of each wrap, except
for coaxial cable. Coaxial cable insulation should not be wrapped, but it must end no
more than 1/16 inch from the terminal.

B

Figure 9-22. Wrapping Procedure

e. Hold the wire with the fingers and bend the insulated portion of the lead into the
retaining notch in the sleeve (figure 9-22, part B). Use the right or left notch as deter-
mined by the direction of the approach (or exit) of the lead. Place the wrapping bit on
the terminal. Be sure the terminal is inserted into the bit as far as it will go. Hold
the tool in line with the terminal.

f. Hold the tool on the terminal and squeeze the trigger to wrap the wire on the ter-
minal. The tool will automatically recede as the wire coils on the terminal. Release
trigger and remove tool from terminal: The wrapped connection is complete (figure
9-22, part C).
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NOTE

If too much pressure is used to push the
tool on the terminal, a turn of wire will
wrap over a previous turn. If too little
pressure is exerted, the adjacent wraps
of wire may not touch each other. Maxi-
mum separation between individual turns
on the terminal must not exceed 0. 005
inch, excluding the first and last wrap
(figure 9-23).

Figure 9-23. Wrap Spacing

9-18. UNWRAPPING. Wires can be removed from a terminal by using the hand un-
wrap tool illustrated on figure 9-24. This tool can unwrap both right and left-hand
wraps.

Figure 9-24. Unwrap Tool

9-19. Unwrapping is accomplished by catching the tail of the wire with the unwrap point
and turn the tool in a direction opposite to that of the wrap. In some cases, it may be
necessary to lift the wire tail away from the pin before the wire can be unwrapped.
Apply only enough pressure to loosen turns.
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CAUTION

An unwrapped wire must never be rewrapped.
A new wire must be used as a replacement.

Never slide a termination on a pin because
this rounds the sharp corner of the pin and
makes subsequent connections unreliable. As
you unwrap a wire, see that the first coil does
not break off and drop into the panel. This
breakage is often caused by the lip of the tool
not engaging the tail of the wire. Terminals
may be wrapped ten times before replace-
ment is necessary.

9-20. WRAPPED CONNECTION QUALITY. Because the connection is destroyed if a
wrap is disturbed in any manner, it is difficult to determine if a good quality junction
has been made. The most common factors causing poor quality wraps are:

1. Incorrect wrapping bit for the wire size in use.

2. Worn or damaged wrapping bit.

3. Dirty wrapping bit.

9-21. A defective wrapped connection may be either too tight or too loose. If the wrap
is made too tight, the wire is deformed to such an extent that it becomes brittle. The
wire may then break under vibration and handling. A loose wrap will not have sufficient
pressure to bond the wire to the terminal.

9-22. SMS back panel wires are frequently routed around, but not attached to, an inter-
mediate terminal. If a wire is pulled too tight or excessive pressure is exerted at the
point of contact with the intermediate terminal, insulation damage may result, allowing
the wire to short to the terminal. This short may be intermittent. When wiring back
panels, do not pull wires tightly around intermediate terminals, or allow a wire to rub
along a terminal pin.

9-23. CRIMPED CONNECTIONS.

9-24. A crimped connection is a union of two electrical conductors formed by pressure.
A crimped connection is usually made with a terminal that has a barrel or trough to
accept a short length of wire. The wire is inserted in the terminal, which is then
formed to compress and restrict the wire inside the terminal barrel as indicated on
figure 9-25. If the correct pressure is applied during the forming process, a homoge-
neous mass will result in the crimped area.
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Figure 9-25. Crimped Connection, Cross Section

9-25. The critical factor in making a crimped connection is the extent to which the
terminal and conductor are formed. Pressure produced in the process must be high
enough to cause a bond between the terminal and conductor materials, yet low enough
to prevent embrittlement of the formed parts.

9-26. RECOMMENDED CRIMPING TOOLS. Recommended crimping tools and their
intended applications are listed in figure 9-26.

9-27. AMP tool 59501 is a ratchet crimping tool to be used with 22-24 AWG solid or
stranded wire only. The die-set is not replaceable, and no adjustments are provided
on the tool.

Crimping Tool Application Description

AMP 59501

Berg HT-3-20

Berg HT-3-22

BergHT-3-24

Bendix 11-7295
(Kit)

Used to crimp AWG 22-24 solid or
stranded wire.

Used to crimp AWG 20 solid or
stranded wire to a slip-on
terminal.

Used to crimp AWG 22 solid or
stranded wire to a slip-on
terminal.

Used to crimp AWG 24 solid or
stranded wire to a slip-on
terminal.

Used to crimp size 12, 16, and
20 type connector contacts.

See figure 4-4, part Q

See figure 4-4, part R

See figure 4-4, part K

Figure 9-26. Recommended Crimping Tools
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9-28. Terminals used with the AMP ratchet tool have a two-section crimping barrel as
illustrated in figure 9-27. The tool crimps one section on the conductor and the other
section on the insulation. Make certain to insert terminals into the die so that the
larger die opening crimps the insulation.

SECOND WINDOW

\u P. SI

\

^

V
U

r*<
\

u_

nill
/ WIRE CRIMP

INSULATION CRIMP

Figure 9-27. Slip-on Connector Terminal

9-29. CRIMPED CONNECTION QUALITY. The quality of a crimped connection depends
largely on the correct combination of wire, terminal, and tool for each application. The
following procedure is recommended for determining the quality of crimped connections:

a. Visually inspect all completed connections for the following:

CAUTION

Do not use a connection that does not meet
these criteria.

1. Stripped portion of the wire centrally located under the crimp.

2. No deformation of the terminal outside of the crimp area.

3. No fractures of the terminal or wire.

b. Test completed connections having no visual defects as follows:

1. Grip the wire between the thumb and forefinger of one hand and the terminal be-
tween the thumb and forefinger of the other hand.

2. Pull the wire, exerting only enough pressure to make the wire taut. Check for any
movement of the wire within the terminal barrel.

NOTE

Wire movement in the terminal barrel can
often be heard, but not seen. Such a con-
nection is called a clicker and must not be
used.
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3. Bend the wire about 30 from center and repeat step 2. Bend the wire in the opposite
direction about 30 from center and repeat step 2.

9-30. SOLDERED CONNECTIONS.

9-31. The soldering process involves six steps: selection of materials, preparing the
soldering iron and tip, preparing the work, heating the work, applying the flux and
solder, and cooling.

9-32. SELECTION OF MATERIALS. Recommended soldering tools are listed in
figure 9-28. .

CAUTION

Do not use acid-core solder.

Tool

Soldering Handle

Soldering Tip

Vendor Part No.

Hexacon P25

Hexacon HT248D

Description

See figure 4-4, part E

See figure 4-4, part F

Figure 9-28. Recommended Soldering Tools

9-33. Rosin cored wire solder (conforming to Federal Specification QQ-S-571) is
similar to a piece of spaghetti; the hollow center is filled with flux that flows over the
work when heated to a moderate temperature (about 300°F). This temperature is below
the melting point of the solder (about 360° F). The flux becomes active upon further
heating, but prolonged exposure to heat causes it to decompose.

9-34. PREPARING THE SOLDERING IRON AND TIP. The soldering iron is used only
to transmit heat to the work. Before using the iron, heat it to operating temperature
and tin it: wipe the tip with a clean cloth or canvas; then apply flux and solder, giving
the tip a clean, shiny coat of solder. Tinning is done to insure good heat transfer and
to keep the connection area free of contamination. Subsequent accumulation of flux
residue and solder dross can be removed in the same manner.

9-35. PREPARING THE WORK. The work must be clean. No grease, wax, paint,
dust or other foreign material should be present on the surfaces to be soldered. These
surfaces should be pretinned. Pretinning is the application of a thin layer of solder
over the surfaces of the metals to be joined, using the same process as for tinning the
soldering iron tip.

9-36. Use extreme care when stripping insulation from wire. The stripping tools
should be adjusted so that no metal is removed from the wire during the stripping
operation. Cutting the strands in stranded wire reduces the cross-sectional area,
which decreases current carrying capacity and presents a mechanically weak spot; a
nick in solid wire has much the same effect.
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9-37. Unless otherwise specified, insulation should be stripped so that not more than
1/8 inch nor less than 1/16 inch of wire will be exposed between the soldered terminal
and the insulation (figure 9-29). Leads of an axial lead component should not be formed
closer than 1/16 inch from the component body (figure 9-30).

1/6 to 1/8

1/16 to 1/8 • —

HOOK WRAP-AROUND

Figure 9-29. Terminal Connections

1/16 MIN

LEAD COMPONENT BODY

Figure 9-30. Axial Lead Connection

9-38. HEATING THE WORK. The joint must be thoroughly heated before applying
solder. Efficient heat transfer from the iron to the work depends on the cleanliness of
the surfaces and the size of the contact area. A small amount of clean solder on the
iron tip will insure effective heat transfer.

9-39. Poor solder connections are often the result of insufficient heat. Protect com-
ponents, but remember that a destroyed component is less expensive than a cold sol-
dered joint that causes intermittent failures.

9-40. APPLYING THE FLUX AND SOLDER. The solder should be applied to the work,
not to the iron. If the surfaces are clean and are at the correct temperature, flux and
solder will flow freely over the surfaces and wet the metal. This wetting action is the
basic solder bond. After the solder solidifies, it will remain adhered to the surface
and will provide electrical continuity.
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9-41. The proper amount of solder is important. The solder bond occurs on the metal
surfaces and excessive solder does not improve the joint but can introduce undesirable
side effects. Use enough solder to cover the parts to be joined, but leave the outlines
visible.

9-42. COOLING. Once the solder has been applied, withdraw the soldering iron and
allow the joint to cool. Solidification of solder is not instantaneous, and any movement
during this time may cause a solder bond of unacceptable quality. Keep the parts per-
fectly still until the solder is frozen.

9-43. VISUAL INSPECTION. A good soldered connection is bright and smooth. The
solder feathers out to a thin edge from the main body of solder in the joint. It also
approximately outlines the wire and terminal. Figure 9-31 illustrates good soldered
connections.

CONTOUR OF
WIRE VISIBLE FILLETING

CONTOUR OF
WIRE VISIBLE

CONTOUR OF
WIRE VISIBLE

FILLETING

WIRE MUST
BOTTOM IN
CUP

Figure 9-31. Good Soldered Connections

9-44. Figure 9-32 illustrates defective soldered connections.

9-45. The Cold Soldered Joint (figure 9-32, part A) has a dull, granular appearance.
It is caused by insufficient heating, or movement of the work during cooling.

9-46. The Rosin Joint (figure 9-32, part B) has a rosin inclusion. Rosin joints can be
due to insufficient heat to permit the rosin to be displaced by the solder, or insufficient
heat to permit adequate melting of the flux.
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9-47. The Excessively Soldered Joint (figure 9-32, part C) hides the outline of the joint
components with an excessive amount of solder.

9-48. The Fractured Soldered Joint (figure 9-32, part D) is one in which small cracks
are present. This condition can be due to stress applied before the solder is completely
solidified.

A. COLD SOLDERED JOINT B. ROSIN JOINT

D. FRACTURED SOLDERED JOINT C. EXCESSIVELY SOLDERED JOINT

Figure 9-32. Defective Soldered Connections

9-49. SMS CARD REPLACEMENT.

9-50. The SMS card puller (IBM 6072429) facilitates insertion or removal of SMS cards
from their sockets. Use of this tool reduces the probability of dropping cards and other
handling damage. This tool is illustrated on figure 4-4, part A.

9-51. In operation, the card puller fits over the edges of ah SMS card. When the tool
is properly positioned, a tooth on the spring-loaded latch seats in a hole in the card.
The card is released by depressing the latch.
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CAUTION

Before removing an SMS card, insert IBM
punched cards or similar material between
the card to be removed and adjacent SMS
cards. Damage to SMS cards or components
may be eliminated in this manner.

Oil or moisture from the fingers can criti-
cally decrease the insulation resistance of

. the land pattern side of the card. Cards
should be carefully handled by the edges
only.

9-52. When an SMS card is removed from its socket, the card contacts should be
cleaned and lubricated before the card is reinstalled if either of the following conditions
exists:

1. The card contacts are visibly contaminated.

2. The card contacts have been handled. If there is any doubt about the contamination
of the contacts, clean and relubricate them.

9-53. The following cleaning and lubricating procedure insures low contact resistance
and reduces wear of the gold-plated contact surfaces. The procedure may be performed
any number of times without affecting contact reliability., To clean and lubricate the
contacts:

a. Apply lubricant (IBM part number 6072430) either directly to the contacts or in-
directly with a saturated, clean, lint-free cloth or tissue.

b. Wipe the contacts toward the component section of the card with a cloth or tissue
moistened with the lubricant.

CAUTION

Do not allow the lubricant to contact the
clear plastic coating on the component
portion of the card. The solvents in the
lubricant can dissolve the plastic coating,
which will act as an insulator if rubbed
on the contacts.

c. Rub the contacts with a clean, dry piece of cloth of tissue until there is no visible
trace of the lubricant. The cloth or tissue will darken if further cleaning is necessary.
Repeat the procedure from step a if further cleaning is needed.
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9-54. SMS CARD REPAIR.

9-55. Repair of printed circuit cards primarily consists of soldering and unsoldering
operations. The specific jobs involved are:

1. Removal of defective components.

2. Installation of replacement components.

3. Joining broken printed conductors.

9-56. Care must be taken to avoid damage to the card assembly during the repair
process. The card assembly is easily damaged in two ways:

1. Heat damage to the card or to components on the card.

2. Physical damage.

9-57. The card is made of an insulating material that will withstand a dipsolder tem-
perature of about 515° F for 30 seconds. This compares with a minimum solder melting
temperature of 360° F and an average soldering iron temperature of 750°F. This means
that the soldering iron must contact the card for only a short interval of time. Excessive
heat may damage a card in two ways by:

1. Destroying the bond between the insulated board and a printed conductor, resulting
in a raised conductor;

2. Scorching or burning the board.

9-58. Excessive heat may also damage components on the card. Semiconductors are
especially sensitive to heat. Use of the soldering tools recommended under SOLDERED
CONNECTIONS will help avoid heat damage.

9-59. Physical damage in the form of a raised conductor is easily inflicted if stress is
applied in a direction that tends to separate the conductor from the board (figure 9-33).

STRONG I VERY WEAK

rnMD^MCMT . CAR ~ ? MODERATELY WEAK
COMPONENT LEAD^JT PHENOUC BOARD

CONDUCTOR
SOLDER FILET

Figure 9-33. Stress Applied to Component Leads
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9-60. COMPONENT REMOVAL. When the leads of the defective component must be
saved, use the following procedure to remove the component:

a. Straighten the component leads that are bent over on the wiring side of the board.
Figure 9-34 illustrates a method of using the soldering iron tip as a wedge to prevent
pulling the land away from the board. A pair of long-nose pliers may be used on the
component side of the card to prevent downward movement of the lead.

WEDGE WITH LONG NOSE
PLIERS TO PREVENT DOWN-
WARD MOVEMENT OF LEAD

SOLDERING IRON TIP

Figure 9-34. Component Removal

b. Heat the component leads and pull them through the holes from the component side
of the board.

9-61. If the leads of the defective component may be destroyed, use the following re-
moval procedure:

a. Cut the leads of the defective component as close as possible to the board on the
component side of the card. Do not damage the board or adjacent components.

b. Hold the card in your hand and use a clean, tinned soldering iron to heat the solder
connection between the remaining portion of the leads and the conductor pattern.

c. When the solder starts to flow, rap the hand holding the card on the work surface.

d. Repeat steps b and c if the solder and piece of lead do not leave the hole.

9-62. COMPONENT INSTALLATION. Use the following procedure for installing com-
ponents on SMS cards.

a. Insert component leads through the holes in the board. Cut the leads so that about
1/16 inch remains to bend over on the conductor pattern. Bend the leads parallel to the
component body and toward each other. Axial lead components, such as resistors, are
mounted flush against the surface of the board.
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CAUTION

Do not bend leads close to components (see
SOLDERED CONNECTIONS for technique).
The leads on tantalum capacitors are
particularly subject to damage.

b. Solder the component leads to the conductor pattern. Avoid excessive heat and
solder, particularly with transistors and diodes. It is not desirable to fill the hole in
the board with solder.

c. Wash the general area of repair using a typewriter cleaning brush and IBM cleaning
fluid (IBM part number 450608). Dry the affected area by wiping with a clean piece of
cloth or tissue.

9-63. PRINTED CONDUCTOR REPAIR. Two printed conductor defects may be found:
broken conductor, or delaminated conductor (raised land).

9-64. To repair a broken conductor, solder a 24 AWG solid wire jumper a.cross the
break. The wire should overlap the printed conductor at least 1/16 inch on each end.
If the break is long, and the possibility of a short exists, use insulated wire stripped on
each end.

9-65. To repair a delaminated conductor, cut both ends of the loose section at a point
where the bond is not broken. After the loose section is removed, repair the conductor
using the same method used for a broken conductor.

9-66. EXTERIOR SURFACE COATINGS.

9-67. Figure 9-35 lists the solvents, reducers, primers and paints needed to refurbish
LVDAME coatings that become chipped, discolored, or otherwise defective.

9-68. REPAINTING TECHNIQUES.

9-69. The following paragraphs indicate the recommended consistencies for the paints
and other fluids needed to repair the exterior coatings of the LVDAME. A fine brush
should be used to retouch defective panel markings and any small scratches on the
LVDAME For repainting areas greater than 1 in. square, the paint should be applied
by spraying.

9-70. SOLVENT. The surface to be repainted should be thoroughly cleaned by wiping
it with the solvent indicated in figure 9-35. The surface should then be allowed to dry
for at least 30 minutes.

9-71. PRIMERS. If the coating has been marred so that the metal surface is exposed,
a primer coating should be applied before the paint is applied. The primer need not be
diluted for brush application; however, for spray application the primer should be diluted
with one part reducer to two parts primer. The primer coating should be air dried for
at least three minutes before paint is applied.
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9-72. PAINTS. The paints need not be diluted for brush application; however, for
spray application the paint should be diluted with one part reducer to four parts paint.
Four or more sprayed coats should be applied, allowing a minimum time of one minute
between the application of each coat. For a non-textured finish, these applications are
the finish coat; however, for a textured finish these applications are only the first finish
coat.

NOTE

The number of paint coats required to
adequately repair the defective surface
depends on the depth of the defect and the
thickness of the original coatings.

9-73. If the final surface is to be textured, a second finish coat of paint should be
applied after the first finish coat has been air dried. The paint for this second finish
coat need not be diluted for brush application; however, for spray application the paint
should be diluted with one part reducer to eight parts paint. Five or more sprayed
coats should be applied, allowing a minimum time of one minute between the application
of each coat. (See not in preceding paragraph.)

9-74. TEXTURING AGENT. The texturing agent should not be diluted before being
sprayed as a fine mist coat over the second finish coat.
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SECTION X

DIAGRAMS

10-1. SCOPE.

10-2. This section contains three types of Engineering drawings required for mainte-
nance of the LVDAME (Electrical Schematic Diagrams, Second Level Logic Diagrams,
and Assembly Drawings) as follows:

Figure 10-4.

Figure 10-5.

Figure 10-6.

Figure 10-7.

Figure 10-8.

Figure 10-9.

Figure 10-10.

Figure 10-11.

Figure 10-12.

Figure 10-13.

Figure 10-14.

Figure 10-15.

Figure 10-16.

Figure 10-17.

Power Distribution Electrical Schematic Diagram
(LN 00. 03. 02. 0 through LN 00. 03. 06. 0)

Computer Dummy Loads Electrical Schematic Diagram
(LN 00. 03. 07. 0)

Connector 9420 J32 Electrical Schematic Diagram (LN 00. 03. 08.0)

Interface Monitoring Panel (01A1) Electrical Schematic Diagram
(LN 04. 00. 01. 0 through LN 04. 00. 05. 0)

Manual Test Panel (01A2) Electrical Schematic Diagram
(LN 04. 00. 06. 0 through LN 04. 00. 10. 0)

Power Control Panel (02A6) Electrical Schematic Diagram
(LN 04. 00. 11. 0 through LN 04. 00. 15. 0)

Multiplexer - A/D Converter Interface Electrical Schematic Diagram
(LN 04. 00. 18. 0 and LN 04. 00. 19. 0)

Ratiotran and Tapped Transformer Electrical Schematic Diagram
(LN 04. 00. 20. 0)

A Cable Interface (Connector 9420 J23) Electrical Schematic Diagram
(LN04. 00.21. 0)

B Cable Interface (Connector 9420 J22) Electrical Schematic Diagram
(LN 04. 00. 22. 0)

C Cable Interface (Connector 9420 J27) Electrical Schematic Diagram
(LN 04. 00.23.0)

D Cable Interface (Connector 9420 J26) Electrical Schematic Diagram
(LN04. 00.24. 0)

E Cable Interface (Connector 9420 J25) Electrical Schematic Diagram
(LN 04. 00.25.0)

BC Cable Interface (Connector 9420 J24) Electrical Schematic Diagram
(LN04. 00.26. 0)
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Figure 10-18.

Figure 10-19.

Figure 10-20.

Figure 10-21.

Figure 10-22.

Figure 10-23.

Figure 10-24.

Figure 10-25.

Figure 10-26.

Figure 10-27.

Figure 10-28.

Figure 10-29.

Figure 10-30.

Figure 10-31.

Figure 10-32.

Figure 10-33.

Figure 10-34.

Figure 10-35.

Figure 10-36.

IV-10-2

P Cable Interface (Connector 9420 Jl) Electrical Schematic Diagram
(LN 04. 00. 27, 0)

R Cable Interface (Connector 9420 J2) Electrical Schematic Diagram
(LN 04. 00. 28.0)

S Cable Interface (Connector 9420 J3) Electrical Schematic Diagram
(LN 04. 00. 29. 0)

T Cable Interface (Connector 9420 J4) Electrical Schematic Diagram
(LN 04. 00. 30. 0)

AF Cable Interface (Connector 9420 J5) Electrical Schematic Diagram
(LN04. 00. 31. 0)

U Cable Interface (Connector 9420 J6) Electrical Schematic Diagram
(LN 04. 00. 32.0)

V Cable Interface (Connector 9420 J7) Electrical Schematic Diagram
(LN04.00. 33. 0)

W Cable Interface (Connector 9420 J8) Electrical Schematic Diagram
(LN 04. 00. 34.0)

AG Cable Interface (Connector 9420 J9) Electrical Schematic Diagram
(LN 04. 00. 35. 0)

AE Cable Interface (Connector 9420 J10) Electrical Schematic Diagram
(LN 04. 00. 36. 0)

Y Cable Interface (Connector 9420 J12) Electrical Schematic Diagram
(LN04. 00. 38.0)

Z Cable Interface (Connector 9420 J13) Electrical Schematic Diagram
(LN 04. 00. 39.0)

AH Cable Interface (Connector 9420 J15) Electrical Schematic Diagram
(LN04. 00. 41.0)

AA Cable Interface (Connector 9420 J16) Electrical Schematic Diagram
(LN 04. 00. 42.0)

AF Cable Interface (Connector 9420 J17) Electrical Schematic Diagram
(LN 04. 00. 43. 0)

AC Cable Interface (Connector 9420 J18) Electrical Schematic Diagram
(LN 04. 00. 44.0)

AD Cable Interface (Connector 9420 J19) Electrical Schematic Diagram
(LN 04. 00. 45. 0)

AL Cable Interface (Connector 9420 J21) Electrical Schematic Diagram
(LN 04. 00. 47. 0)

AV Cable Interface (Connector 9420 J28) Electrical Schematic Diagram
(LN 04. 00. 56. 0)



Figure 10-37.

Figure 10-38.

Figure 10-39.

Figure 10-40.

Figure 10-41.

Figures 10-42
through 10-46

Figures 10-47
through 10-49

Figure 10-50.

Figure 10-51.

Figure 10-52.

Figure 10-53.

Figure 10-54.

Figure 10-55.

Figure 10-56.

Figure 10-57.

Figure 10-58.

Figure 10-59.

Figure 10-60.

Figure 10-61.

Figure 10-62.

Figure 10-63.

Figure 10-64.

Figure 10-65.

Figure 10-66.

Figure 10-67.

AW Cable Interface (Connector 9420 J29) Electrical Schematic Diagram
(LN 04. 00. 57, 0)

AX Cable Interface (Connector 9420 J30) Electrical Schematic Diagram
(LN04. 00. 58.0)

NASA SIM LAB Cable Interface (Connector 9420 J43) Electrical
Schematic Diagram (LN 04. 00. 59. 0)

Panel 01A3 Test Points Electrical Schematic Diagram
(LN 04. 00. 48. 0 through LN 04. 00. 53. 0)

Self-Test Panel (01A4) Electrical Schematic Diagram
(LN 04. 00. 60. 0 through LN 04. 00. 64. 0)

Self-Test Cables No. 1, 2, 3, 4, and 5 Electrical Schematic Diagrams
(LN 04. 00. 65. 0 through LN 04. 00. 69. 0)

Self-Test Cables No. 6, 7, and 8 Electrical Schematic Diagrams
(LN 04. 00. 71.0 through LN 04. 00. 73. 0)

LVDAME Second Level Logic Diagrams

Interface Monitoring Panel (01A1) Assembly Drawing

Manual Exerciser Panel (01A2) Assembly Drawing

Data Adapter Interface Panel (01A3) Assembly Drawing

Self-Test Panel (01A4) Assembly Drawing

Resistor - Capacitor Mounting Bracket (01AO) 'Assembly Drawing

Power Control Panel (02A6) Assembly Drawing

AC Power Box (02B8) Assembly Drawing

Relay Card Printed Circuit Board Assembly (6901030)

AN1 Translator Printed Circuit Board Assembly (6901330)

NA2 Translator Printed Circuit Board Assembly (6901342)

3.6K Resistor Printed Circuit Board Assembly (6901349)

2.048 MC Oscillator Printed Circuit Board Assembly (6901352)

GDI Printed Circuit Board Assembly (6901356)

SC3 Printed Circuit Board Assembly-(6901358)

ODL1 Printed Circuit Board Assembly (6942024)

OTO6 Printed Circuit Board Assembly (6942026)

OT28 Printed Circuit Board Assembly (6942028)
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Figure 10-68. OTO2 Printed Circuit Board Assembly (6942030)

Figure 10-69. OTO3 Printed Circuit Board Assembly (6942032)

Figure 10-70. OTO4 Printed Circuit Board Assembly (6942033)

Figure 10-71. OVD1 Printed Circuit Board Assembly (6942036)

Figure 10-72. OCD2 Printed Circuit Board Assembly (6942037)

Figure 10-73. ORD1 Printed Circuit Board Assembly (6942038)

Figure 10-74. OTO5 Printed Circuit Board Assembly (6942040)

Figure 10-75. OSS1 Printed Circuit Board Assembly (6942042)

Figure 10-76. OMCR Printed Circuit Board Assembly (6942044)

Figure 10-77. OSTT Printed Circuit Board Assembly (6942045)

Figure 10-78. OTD1 Printed Circuit Board Assembly (6942047)

Figure 10-79. OTSD Printed Circuit Board Assembly (6942049)

10-3. Automated Logic Diagrams (ALD's), Circuit Card Location Charts, and Edge
Connector Lists are not included in this manual; they are supplied in a set of four
volumes entitled SATURN V LTE-LVDA Manual Exerciser Automated Logic
Diagrams. However, the ALD page format and the contents of the Circuit Card Loca-
tion Charts and Edge Connector Lists are explained in this section.

10-4. DRAWING REFERENCES.

10-5. References are made between and within the Electrical Schematic Diagrams,
ALD's, Circuit Card Location Charts, and Edge Connector Lists by an "LN" seven-
digit number (xx. xx. xx. x) assigned to each page (or sheet). The LN number indicates
the type of drawing as follows:

Electrical Schematic Diagrams - LN 00. 03. xx. x or LN 04. 00. xx. x

ALD's - LNOS.xx.xx.x

The digit positions indicated here by x's specify the page number sequence.

10-6. Figure 10-1 lists the LVDAME ALD's by logic page (LN) number and page part
number. The page part number is used for ordering a specific page or series of pages.

10-7. SECOND LEVEL LOGIC DIAGRAMS.

10-8. Second level logic diagrams are so called because they do not contain the degree
of detail found on the automated or "first level" logic diagrams. Second level logic
diagrams do not contain such details as pin connection designations, voltage levels,
SMS card types, or location of SMS cards in the gate assemblies; all these details are
included on the automated logic diagrams.
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Logic Page
Number

05.01.01. 1
05.01.02. 1
05.01.03. 1
05.01.04. 1
05.01.05. 1
05.01.06. 1
05.01.07. 1
05.01.08. 1
05.01.09. 1
05.01. 10. 1
05.01. 11. 1
05.01. 12. 1
05.01. 13. 1
05.01.14. 1
05.01. 15. 1
05.01. 16. 1
05.01. 17. 1
05.01.18. 1
05.01.19. 1
05.01.20. 1
05.01.21. 1
05.01.22. 1
05.01.23. 1
05.01.24. 1
05.01.25. 1
05.01.26. 1
05.01.27. 1
05.01.28. 1
05.01.29. 1
05.01.30. 1
05.01.31. 1
05.01.32.1
05.01.33. 1
05.01.34. 1
05.01.35. 1
05.01.36. 1
05.01.37. 1
05.01.38. 1
05.01.39. 1
05.01.40. 1
05.01.41. 1
05.01.42. 1
05.01.43. 1
05.01.44. 1
05.01.45. 1
05.01.46. 1
05.01.47. 1

Page Part
Number

6940550
6940551
6940552
6940553
6940554
6940555
6940556
6940557
6940558
6940559
6940560
6940561
6940562
6940563
6940564
6940565
6940566
6940567
6940568
6940569
6940450
6940451
6940452
6940453
6940454
6940455
6940456
6940457
6940458
6940459
6940460
6940561
6940462
6940463
6940464
6940465
6940466
6940467
6940468
6940469
6940470
6940471
6940472
6940473
6940474
6940475
6940476

Logic Page
Number

05.01.48. 1
05.02.01. 1
05.02.02. 1
05.02.03.1
05.02.04. 1
05.03.01. 1
05.03.02.1
05.03.03. 1
05.03.04. 1
05.03.05.1
05.03.06. 1
05.03.07.1
05.03.08.1
05.03.09. 1
05.03. 10. 1
05.03. 11. 1
05.03. 12. 1
05.03. 13. 1
05.03. 14. 1
05.03. 15. 1
05.03. 16. 1
05.03. 17. 1
05. 03. 18. 1
05.03. 19. 1
05.03.20.1
05.03.21.1
05.03.22.1
05.04.01.1
05. 04. 02. 1
05.04.03.1
05.04.04. 1
05. 04. 05. 1
05.04.06.1
05.04.07.1
05.04.08.1
05.04.09.1
05. 04. 10. 1
05.04. 11.1
05.04. 12.1
05.04. 13.1
05.04. 14. 1
05.04. 15.1
05.04. 16. 1
05.04. 17. 1
05.04. 18. 1
05. 04. 19. 1
05.04.20. 1

Page Part
Number

6940477
6941350
6941351
6941352
6941364
6942750
6942751
6942752
6942753
6942754
6942755
6942756
6942757
6942758
6942759
6942760
6942761
6942762
6942763
6942764
6942765
6942766
6942767
6942768
6942769
6942770
6942771
6941650
6941651
6941652
6941653
6941654
6941655
6941656
6941657
6941658
6941659
6941660
6941661
6941662
6941663
6941664
6941665
6941666
6941667
6941668
6941669

Logic Page
Number

05.04.21. 1
05.04.22. 1
05.04.23. 1
05.04.24. 1
05.04.25. 1
05.04.26. 1
05.05.01. 1
05.05.02. 1
05.05.03. 1
05.05.04. 1
05.05.05. 1
05.05.06. 1
05.05.07. 1
05.05.08. 1
05.06.01. 1
05.06.02. 1
05.06.03. 1
05.06.04. 1
05.07.01. 1
05. 07. 02. 1
05.07.03. 1
05.07.04. 1
05.07.05. 1
05.07.05.2
05.07.06. 1
05.07.07. 1
05.07.08. 1
05.07.09. 1
05. 07. 10. 1
05.07. 11. 1
05.07. 12. 1
05. 07. 13. 1
05.07. 14. 1
05.07. 15. 1
05. 07. 16. 1
05.07. 17. 1
05.07. 18. 1
05.07. 19. 1
05.07.20. 1
05.07.21. 1
05.07.22. 1
05.07.23. 1
05.07.24. 1
05.07.25. 1
05.07.26. 1
05.07.27. 1
05.07.28. 1

Page Part
Number

6941670
6941671
6941672
6941673
6941674
6941675
6940750
6940751
6940752
6940753
6940754
6940755
6940776
6940777
6940756
6940757
6940778
6940779
6940850
6940851
6940852
6940853
6940854
6940855
6940856
6940857
6940858
6940859
6940860
6940861
6940862
6940863
6940864
6940865
6940866
6940867
6940868
6940869
6940870
6940871
6940872
6940873
6940874
6940875
6940876
6940877
6940878

Figure 10-1. LVDAME Automated Logic Diagram Part Numbers (Sheet 1 of 3)
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Logic Page
Number

05.07.29. 1
05. 07. 30. 1
05.07.31.1
05.07.32. 1
05.08.01.1
05.08.02. 1
05.08.03. 1
05.08.04.1
05.08.05. 1
05.08.06. 1
05.08.07. 1
05.08.08. 1
05.08.09. 1
05. 08. 10. 1
05.08. 11. 1
05.08. 12. 1
05.08. 13. 1
05.08. 14. 1
05.08. 15. 1
05.08. 16. 1
05.08. 17. 1
05.08. 18. 1
05.08. 19. 1
05.08.20. 1
05.08.21. 1
05.08.22. 1
05.08.23. 1
05.08.24. 1
05.08.25. 1
05.08.26. 1
05. 08. 27. 1
05.08.28. 1
05.08.29. 1
05.08.30. 1
05.08.31. 1
05. 08. 32. 1
05.08.34. 1
05.08.34.2
05.08.35. 1
05.08.36. 1
05.08.37. 1
05.08.38. 1
05. 08. 39. 1
05.08.40. 1
05.08.41. 1
05.08.42.1
05.08.43. 1

Page Part
Number

6940879
6940880
6940881
6940882
6940350
6940351
6940352
6940353
6940354
6940355
6940356
6940357
6940358
6940359
6940360
6940361
6940362
6940363
6940364
6940365
6940366
6940367
6940368
6940369
6940370
6940371
6940372
6940373
6940374
6940375
6940376
6940377
6940378
6940379
6940380
6940381
6940384
6940386
6940665
6940666
6940667
6940668
6940669
6940670
6940671
6940672
6940673

Logic Page
Number

05.08.44. 1
05. 08. 45. 1
05.08.46. 1
05.08.47.1
05.08.48. 1
05.08.49.1
05.08.49.2
05.08.50. 1
05.08.51. 1
05.08.52. 1
05.08.53. 1
05.08.54. 1
05.08.55. 1
05. 08. 56. 1
05. 09.01. 1
05.09.02. 1
05.09.03.1
05.09.04. 1
05.09.05. 1
05.09.06. 1
05.09.07. 1
05.09.08. 1
05.09.09. 1
05.09.10. 1
05.09.11. 1
05.09.12. 1
05.09. 13. 1
05.09.14. 1
05.09.15. 1
05.09.16. 1
05.09.17. 1
05. 09. 18. 1
05.09.19. 1
05.09.20. 1
05.09.21. 1
05.09.22. 1
05.09.23. 1
05.09.24. 1
05.09.25. 1
05.09.26. 1
05.09.27. 1
05.09.28. 1
05.09.29. 1
05.09.30. 1
05.09.31. 1
05.09.32. 1
05.09.33. 1

Page Part
Number

6940674
6940675
6940676
6940677
6940678
6940679
6940570
6940571
6940572
6940573
6940574
6940575
6940576
6940577
6940950
6940951
6940952
6940953
6940954
6940955
6940956
6940957
6940958
6940959
6940960
6940961
6940962
6940963
6940964
6940965
6940966
6940967
6940968
6940969
6940970
6940971
6940972
6940973
6940974
6940975
6940976
6940977
6940978
6940979
6940980
6940981
6940650

Logic Page
Number

05. 09. 34. 1
05. 09. 35. 1
05.09.36. 1
05.09.37. 1
05.09.38. 1
05.09.39. 1
05. 09. 40. 1
05.10.01.1
05.10.02.1
05. 10.03. 1
05. 10. 04. 1
05. 10.05. 1
05. 10. 06. 1
05. 10. 07. 1
05. 10. 08. 1
05. 10. 09. 1
05. 10. 10. 1
05. 10. 11. 1
05. 10. 12. 1
05. 10. 13. 1
05. 10. 14. 1
05. 10. 15. 1
05. 10. 16. 1
05. 10. 17. 1
05. 10. 18. 1
05. 10. 19. 1
05. 10.20.1
05. 10.21. 1
05. 10. 22. 1
05. 10.23. 1
05. 10. 24. 1
05. 10.25. 1
05. 10.26. 1
05. 10.27. 1
05. 10.28. 1
05. 10. 29. 1
05. 10. 30. 1
05. 10.31. 1
05. 10. 32. 1
05. 10.33. 1
05. 10. 34. 1
05.10.35. 1
05. 10. 36. 1
05.10.37. 1
05. 10.38. 1
05. 10. 39. 1
15. 10. 40. 1

Page Part
Number

6940982
6940651
6940652
6940653
6940654
6940655
6940656
6942850
6942851
6942852
6942853
6942854
6942855
6942856
6942857
6942858
6942859
6942860
6942861
6942862
6942863
6942864
6942865
6942866
6942867
6942868
6942869
6942870
6942871
6942950
6942951
6942952
6942953
6942954
6942955
6942956
6942957
6942958
6942959
6942960
6942961
6942962
6942963
6942964
6942965
6942966
6942967

Figure 10-1. LVDAME Automated Logic Diagram Part Numbers (Sheet 2)
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Logic Page
Number

05. 10.41. 1
05. 10. 42. 1
05. 10.43. 1
05. 10. 44. 1
05. 10.45. 1
05. 10. 46. 1
05. 10.47. 1
05. 10. 48. 1
05. 10. 49. 1
05. 10. 50. 1
05. 10. 51. 1
05. 11.01,1
05. 11.02. 1
05. 11.03. 1
05. 11.04. 1
05. 11.05. 1
05. 11.06. 1
05. 11. 07. 1
05. 11.08. 1
05. 11.09. 1
05. 11. 10. 1
05. 11. 11. 1
05. 11. 12. 1
05. 11. 13. 1
05. 11. 14. 1
05. 11. 15. 1
05. 11. 16. 1
05. 11. 17. 1
05. 11. 18. 1
05. 12.01. 1
05. 12. 02. 1
05. 12.03.1
05. 12.04.1
05. 12. 05. 1
05. 12. 06. 1
05. 12. 07. 1
05. 12.08. 1
05. 12. 09. 1
05. 12. 10. 1
05. 12. 11. 1
05. 12. 12. 1
05. 12. 13. 1
05. 12. 14. 1
05. 12. 15. 1
05. 12. 16. 1
05. 12. 17. 1

Page Part
Number

6942968
6942969
6942970
6942971
6942972
6942973
6942872
6942873
6942974
6942975
6942874
6941850
6941851
6941852
6941853
6941854
6941855
6941856
6941857
6941858
6941859
6941860
6941861
6941862
6941863
6941864
6941865
6941866
6941867
6941450
6941451
6941452
6941453
6941454
6941455
6941456
6941457
6941458
6941459
6941460
6941461
6941462
6941463
6941464
6941465
6941466

Logic Page
Number

05. 12. 18. 1
05. 12. 19. 1
05. 12. 20. 1
05. 12.21. 1
05. 12.22.1
05.12.23.1
05. 12.24. 1
05. 12.25.1
05. 12.26. 1
05. 12.27. 1
05. 12. 28. 1
05. 12.29.1
05. 12. 30. 1
05. 12.31. 1
05. 12.32. 1
05. 12. 33. 1
05. 12.34.1
05. 12.35. 1
05. 12. 36. 1
05. 12.38. 1
05. 12. 39. 1
05. 13.01. 1
05.13.02. 1
05.13.03. 1
05.13.04. 1
05.13.05.1
05. 14.01. 1
05. 14.02. 1
05.14.03. 1
05. 15.01. 1
05. 15. 02. 1
05. 15.03. 1
05.15.04.1
05. 15. 05. 1
05. 15.06. 1
05. 15.07. 1
05.15.08. 1
05. 15.09. 1
05. 15. 10. 1
05. 15. 11. 1
05. 15. 12. 1
05. 15. 13. 1
05.15.14. 1
05. 15. 15. 1
05. 15. 16. 1
05. 16. 17. 1

Page Part
Number

6941467
6941468
6941469
6941470
6941471
6941472
6941473
6941474
6941475
6941476
6941356
6941357
6941358
6941359
6941360
6941361
6941457
6940256
6940257
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6940259
6940251
6940252
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6941566

Logic Page
Number

05. 15. 18. 1
05. 15. 19. 1
05. 15. 20. 1
05. 15.21. 1
05.15.22.1
05.15.23.1
05.15.24.1
05. 15.25. 1
05.15.26.1
05. 15.27. 1
05. 15. 28. 1
05.15.29. 1
05. 15.30. 1
05. 16.01. 1
05. 17.01. 1
05. 17. 02. 1
05. 17.03. 1
05. 17.04. 1
05. 17.05. 1
05. 17.06. 1
05. 17. 07. 1
05.17.08. 1
05. 17.09. 1
05. 17. 10. 1
05. 17. 11.1
05. 17. 12. 1
05. 17. 13. 1
05. 17. 14. 1
05. 17. 15. 1
05. 17. 16. 1
05. 17. 17. 1
05.18.01. 1
05. 18.02. 1
05.19.01.1
05. 19.02. 1
05. 19. 03. 1
05. 19. 04. 1
05.19.05. 1
05. 19. 06. 1
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Figure 10-1. LVDAME Automated Logic Diagram Part Numbers (Sheet 3)
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10-9. The second level logic diagrams (figure 10-50) are provided to aid in the logical
analysis of the LVDAME. These diagrams are arranged by LVDAME functions. Included
with these diagrams is the chart of logic symbol definitions (figure 10-50, sheets 1 and
2) which define the logic symbols used in these diagrams. A block diagram (figure
10-50, sheet 3) showing the relationship of the LVDAME functions is also included.

NOTE

The Logic Symbols listing (located at the
end of this Volume) also defines each
second level logic symbol and the corre-
sponding ALD symbol.

10-10. In the lower left corner of each second level logic diagram except sheets 1, 2,
and 3 is a table which lists (by LN number) the ALD pages that are represented on the
diagram.

10-11. In the upper left corner of each second level diagram except sheets 1, 2, and 3
are tables that list (by sheet number) the origins of the input signals to the sheet and the
destinations of the outputs from the sheet; however, common timing signals and signals
whose origin or destination is on the Electrical Schematic Diagrams are not listed in
these tables.

10-12. AUTOMATED LOGIC DIAGRAMS (ALD's).

10-13. PAGE LAYOUT. Each ALD page contains page identification, edge informa-
tion, logic blocks, connecting lines, and an area for comments. Figure 10-2 shows a
typical logic page. Each page has a possible logic format of five blocks wide and nine
blocks long, so logic blocks can occupy any of 45 possible positions.

10-14. PAGE IDENTIFICATION. As shown on figure 10-2, the following information
appears at the top of each logic diagram page:

a. Page part number (1), used for ordering a specific page or series of pages.

b. Title (2), a description of the logic contained on the page.

c. Equipment name or code number (3).

d. Logic page (LN) number (4), a seven-digit number (05. xx. xx. x) assigned to the
page. (Refer to paragraph 10-5 for the explanation of the seven digits in the LN
number.)

10-15. SIGNAL LINES. All lines entering or leaving a logic page are labeled to corre-
spond to the labeling on the logic page to which they interconnect. Lines enter on the
left side of the page and leave on the right side of the page. If a line leaves a page and
goes to several locations on another page^ the line is usually distributed on the destina-
tion page and not the origin page. If a line leaves a page and goes to several other
pages, it is shown as a branched line on the origin page.

10-16. EDGE INFORMATION. Data shown at the extreme left and extreme right of
each page are called edge information. Edge information includes names of input and
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output signals, and numbers of the logic pages on which these signals also appear. The
first line (and second line, if necessary) contains the signal name. The last line lists
the number of the logic page on which the signal appears again. The logic page number
is directly opposite the signal line.

10-17. EDGE CONNECTORS. When a signal or service wire enters or leaves a gate
assembly, it may be routed through an edge connector. An edge connector is a modified
SMS card whose contacts lead to an inter-chassis cable instead of to a printed circuit.
An edge connector plugs into an SMS card receptacle exactly like a standard SMS card.
An edge connector is so called because it is usually plugged into a receptacle near one
edge of a gate assembly.

10-18. On ALD pages, a signal line connected to an edge connector is indicated by an
asterisk or lozenger and a number or letter combination (for example, *2, *C, H 1,
J£F, 1 tt , etc.) located on the entry or exit line. This notation refers to an entry in the
table of edge connector locations and pin letters near the bottom of the ALD page.

10-19. Edge connector locations and pin letters are given in the standard SMS card
location code. (See figure 10-2.) For example, *1—01A8A25A indicates that the sig-
nal line designated *1 (in the upper left corner of figure 10-2) is routed through the
edge connector in frame 01, gate assembly A8, column A, position 25, via pin A of this
edge connector.

10-20. LOGIC BLOCKS. The logic blocks represent the SMS card circuits. A basic
logic function is usually represented by a single block, but some functions may require
more than one block. In the case of multiple circuits on one SMS card, each circuit is
represented by a separate logic block. The standard format of the logic block is shown
on figure 10-3; salient features are as follows:

a. Timing. The timings of special circuits, such as single shots, oscillators, and
delays, are printed above the logic blocks.

b. Functional Symbol. This symbol consists of a sign (when used) and letter(s) that
indicate the type of circuit.

c. Machine Feature Index. This code indicates the configuration of the equipment.
BA indicates the basic configuration.

d. Voltage Levels. These two code letters indicate the nominal levels of input and
output voltage. The Y symbol indicates "0" = 0 vdc and "1" = -6 vdc.

e. Card Location. The location of an SMS card in the gate assemblies is indicated by
a seven-character code; for example, 02B3F22 indicates that a card is located in frame
02, gate assembly B3, column F, position 22.

f. Card Type. The type of SMS card is indicated by a four-character alphanumeric
code.

g. Block Configuration Code. Most SMS cards contain more than one circuit. The
circuit used for a particular logic function is indicated by the two-digit block configura-
tion code.

h. Logic Block Location. Each ALD page is composed on a grid containing seven
columns (designated 1 through 7, left to right) and nine rows A through H and J, top to
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CARD TYPE

INDICATES AN
UNLOADED
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OUTPUT PIN (NOTE 1)
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LEVEL OF LOGIC BLOCK
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CARD IN TEST SET

BLOCK CONFIGURATION
FOR THE SMS CARD

NOTES:

2.

LOCATION OF
LOGIC BLOCK
ON ALD PAGE

IF THE OUTPUT PIN IS SHOWN IN THE TOP HALF OF THE LOGIC BLOCK,
THE OUTPUT IS OUT OF PHASE WITH THE INPUT(S). IF THE OUTPUT PIN
IS SHOWN IN THE BOTTOM HALF OF THE LOGIC BLOCK, THE OUTPUT
IS IN PHASE WITH THE INPUT(S).

ADJACENT PIN LETTERS (ON EITHER SIDE OF THE BLOCK) INDICATE
THAT THESE PINS ARE JUMPERED TOGETHER.

Figure 10-3. Typical Logic Block
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bottom). A logic block may occupy any of the 45 locations in columns 2 through 6
(columns 1 and 7 are reserved for edge information); each location is designated by a
two-character code designating the column and row.

10-21. COMMENTS. An area (5 on figure 10-2) at the bottom of each ALD page is
reserved for comments. These comments usually indicate the designer(s) and the dates
and numbers of the revisions that have been made to this ALD page.

10-22. CIRCUIT CARD LOCATION CHARTS.

10-23. The circuit card location charts (included with-the ALD's) designate the SMS
card (by type and IBM part number) used in each card location on the gate assemblies.
These charts also indicate the total number of block configurations for that card and the
ALD page(s) on which a logic block representing a circuit on that card is shown; each
page entry indicates one logic block printed on that page.

10-24. EDGE CONNECTOR LISTS.

10-25. The edge connector lists (included with the ALD's) list the edge connectors for
each SMS gate assembly, the signal present on each edge connector pin, and the ALD
page (by LN number) on which the edge connector pin and signal are shown.

10-26. ASSEMBLY DRAWINGS.

10-27. The assembly drawings are provided to aid in the location of replaceable parts.
Only the assembly drawings that are required for part replacement are included in this
section.

NOTE

Many assembly drawings contain notes
referring to IBM specifications; these
notes are for manufacturing purposes
only and should be disregarded for
maintenance purposes.
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CVJ

CJ>
CO

1. AND
2. AND-lnvert
3. AND-OR-lnvert
4. Transient Detector
5. Detoy
6. Driver Terminator
7. Inverter
8. Inverter-OR
9. latch 1

11 Latch 2

SYMBOL INDEX

11. Latch 3
12. LafclU
13. Latch 5
1* Latch 6
15. Lamp Driver
It Line Driver
17. Oscillator
18 OR-lnvert
19. Power Driver
20. Relay Driver

SYMBOL DEFMmONS

5YMB01 DEFINITIONS ICont) SYMBOL DEFINITIONS (Cont)

21. Relay
22. Resistor
Z3. Resistor
24. Selected Interrupt
25. Single Slot
26. Translator
27. Translator Inverter
28. Tratcfi
29. Trigger
30. Temperature Sensor
31. Voltage Divider

A logic "one" is a -6VDC lor -12VDCI tow and a logic
"zero" is a OVOC level unless otherwise noted.

INDEX
NO.

1.

Z.

3.

4.

5.

6.

7.

a.

0.

SYMBOL

-
IMUL

IMU

1 — I

2 —3 —
4—1

'
-

TIPLE INPUTI

A >-

TIPLE INPUTI

AO

DET

XUSEC

DLY

IDT

i

10

fl'SET
|

Li

1
"0" RESET

>-'

-

F
-

-

-SET OUTPUT

RESET
"OUTPUT

NAME

AND

AMD-INVERT

AND-OR-IN-
VERT

TRANSIENT
DETECTOR

DELAY

DRIVER TERMI-
NATOR

INVERTER

INVERTER-OR

LATCH 1

DESCRIPTION

When all inputs are "1". the output is a "1". If any input Is
a 'T7'. the output is a 'V.

When all inputs are "1". trie output is a "0". R any input is
i'V: Ihe output is a"!".

transistor allows the outputs of several ATd-Or-lnverts to be
connected <OR'd> together. « "0" output of any AO rf an
"OR'd" group of Ad's wilt force a '17' output from the group.

Produces a "1" output when a transient is detected at either
input 1 or input 4 while Input 2 is a "0". A "0" at input 3
forces a 'V output

The Delay circuit delays the nput signal for the nominal
duration shown above the symbol.

Signal shaper and low impedance matching device.

A "1" input will result in a "0" ootput and vice-versa.

Input - output same as Inverter. The output transistor allows
tne outputs of several Inverter-Ors to be connected (OR'd)
together; a "0" output of any 10 ol an "OR'd" group of ID'S
will force a 'V output from the group.

W s[T • [0 »- SET OUTPUT

'«' RESET -i— [~io]— *-SuT

The set and reset outputs are complementary. A "0" at the
"0" set input will cause the set output to become a "1" and
the reset output to become a "0"; the outputs will remain
In this condition even after the input conditioning level is
removed Similarly, a "0" at the "(Treset input will cause .
the met output to become a "1" and the sel output to become
a "0"; tne outputs wilt remain in this condition even after ^
the input conditioning level is removed.

INDEX
NO.

RESET'

•IT SET
I

"1" f =
SET 1.

L2
RESET

"OUTPUT

RESET
OUTPUT

•WISH
n

RESET
'OUTPUT

"CT'SET
J_

"SET{ =

RESET
OUTPUT

_RESET
OUTPUT

TSEM.

"0" RESET-

Same as Latch 1. A "1" at the "1" set input will cause the set
output to become a "1" and the reset output to become a "0";
the outputs will remain in this condition even atter the input
conditioning level is removed. Similarly, a "1" at the "1"
reset input will cause.the reset output to become a "1" and
the set output to become a ;fl"; the outputs will remain in
this condition even after the input conditioning level is
removed.

See Latch 1 and Latch 2

RESET
OUTPUT

INDEX
NO.

OR

- PD -

_r

SI

SELECTED
INTERRUPT

DESCRIPTION

A "1" input causes the Lamp Driver to turn on its associated
indicator lamp; a "0" input causes tne Lamp Driver to turn
off its associated indicator lamp.

Signal driver and low impedance matching device.

Generates a square wave signal iOVDC to -6VDO at a 2.048 MC
frequency.

When all inputs are "0". the output is a "1". If any input is a
"1". the output is a 'V. The outputs of several Or-lnverts
can be OR'd together.

Signal shaper and driver -a "1" input causes a "1" output; a
'^" input causes a "0" output

Input

"1"
•V

NORMALLY OPEN

Output

OVOC
-26.5VDC

A selection network. Outputs are dependent on card type used

REFERENCE DRAWING

LIST OF MATERIAL OR P A R T S LIST

;•;• H ĴT
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INDEX
NO,

25.

».

n.

28.

».

301

31.

SVMBOL

XUSEC

- ss

••

- TSLT

-

•V —

••]"_

,.,.._

A

B

"1" SET —

"1" RESET -

C

TSLI

TCH

Tl
T

,iJ

^

'

-

-•v

_„!»

-SETOuiPin

RESET
OUTPUT

-

VD _

NAME

SINGLE SHOT

TRANSLATOR

TRANSLATOR
INVERTER

TRATCH

TRIGGER

TEMPERATURE
SENSOR

VOLTAGE
DIVIDER

DESCRIPTION

Any or ill three inputs may be connected An unconnected-
input (indicated by the absence of in inputl Is effectively i
"1" InpuL All inputs must equal "1" to trigger the single
shoL The negative going transition of the last Input to
become i T triggers the single shot The Duration of the
negative square wave output is shown above the symbol.

Input Output

•6VDC (" "1 -oVDC l"l")
ovDcnri ovocnn

Input Output

•6voci"i"i ovocnn
OVDC <"0"> -6VOC m

A "<r input forces the corresponding output to a "0" ind
the other two outputs to "IV.

The' set output becomes a "1" when input A is a "0" and input
B goes from a "1" to a "ff '. The reset output becomes a "1"
when input D is a 'V and input C goes from a "1" to 'V.
(The omission of "1" set and "I" reset inputs indicates that

• that these lines are grounded. 1

Replaces Ihermisl
>

ar.in the LVDA during self check.

• 12V

-12V

— •8V

— -8V

rr

NOTES:

1. Abbreviations are:
MS . mllllMcond
USEC microsecond
NSEC nanosecond
MC megacycles

2. The numbers listed in tabular INPUTS and
OUTPUT columns are sheet number locations
of signal origin and destinations.

3. All logic blocks are defined on sheets 1 and 2.
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i |

< ACC X -C ACC 13

DT — . DT —
. *Y MAN S* *Y MAN SW

h i (

.v uiu nn rvri . •> A ^ '

-f UN 0« -YDtNOI

PQ ___.YC.u,,r.7 -VMANUTI. sw A >— PD. VDATAI IT I I -YMANMIMSW A >— PD Y D A T A W T I *
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. pQ Y DAT* IITII .VMANB.T12IW ' 1 A >~ P D Y DATA UT 22 .Y MAN UT 2! SW 1 A 3~ P D Y DATA UT 15

•

-C ACC 21 -C ACC 25
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. .Y MAN SW »Y MAN SW
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INPUTS

SIGNAL

- ClO Al

- CIO AJ

- CIO OP CODE
- EM REG CIO
- GROUP * -S

EST
• MAN OUTPUT

EG MSE1
~ MAN no

¥CU
- PIOOPCODE
- PtOMAOINl

EG

ORIGIN

67

*0
£0

30

Jt

60

40
40

XI

-Y MAN P1O CYCLE —-Y MAN Fit) t'tLI _

-««....-^^r-i

OUTPUTS

SIGNAL

- DATA GATE )
- DATA GATE I
- DATA GATE 3
• DATA KS S
* DATA KS 1
* DATA KS 2
• DATA MS 3
• DATA KS 4
• DATA KS S
• DATA MS 6
• DATA KS 7
• DATA MS a

DATA KS 9
OAtA IES 10 '
DATA IES 11
OAI* ttS 1 1
DATA KS 13

• DATA >ES u
DAI A KS IS
DATA KS u
DATA KS 17
DATA KS IB
DATA MS if
DATA MS 30
DATA IES II
DATA KS 11
DATA IES 23
DATA KS 24
DATA tfS r.

* OUTPUT MG
SETGATI 1
OUTPUT MG
SET GATE 7
OUTPUT MG
Ml GAtt 3 .
OUT PUT It 5
id GATE l
OUTPUT IEG
SIT GATE 3
OUTPUT u G
SIT GAft «
OUTPUT IEG
SIT GATt 7
OUTPUT IEG
SET GATE 1
OUTPUT KG

KSET GATE 9

DESTINATION

43, «
«. *!. «

40

40

40

40

40

40

41

.41

41

42

41

42

»J
43

43" •

43

43

43

44

34

3d

36..

M i-

3B_

36

36

37

37

REFERENCE
ALP PA6E3

OI.09.M.1
01.10.47.1
05.10.41.1
0).10.**.1

AO I

L
n»- A

-Y AD PC»—

-Y AD Z2»—
I — PD

-YADIG212 1

>-.Y OATAKS 2

>-»Y OATAKS6

J-.y DATA IES S

>-*YDATAI£S >

>—*Y DAT A IES •

>- *¥ DATA MS f

>->Y OATA IES II

>— *r 0»T* «(S 15

>--V OATA t£S U

>-.YDAIA«£S M

>->Y DATAIES 24

)—.Y DATA IES 25

>-.Y DATA ItS II

)— tV DATAIES 13

rr

IEG tESEIGATE 1

R E V I S I O N S

_-Y OATA GATE 1

V DATA GATE 2

REFERENCE DRAWING

^p

OATA RESETS, DATA GATES, AND
OUTPUT REG RESETS

6942020
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r | • ; | : • ] 7" ~]

INPUTS OUTPUTS

- CR CIO 60
- DATA BIT S 13

- DATA BIT 01

hru 14 33
- DDAS CIO 60

- OUTPUT REG
r ESET GATE 1 IS

• OUTPUT REG
!Sf T GATE 3 3S '

. OUTPUT REG
ESET GATE 7 IS

-Y SSFt CIO W

-Y NA DIS CIO 60

•YCRDAIA01 -YDATA BIT 09 —

thru 1 4 77

•Y DDAS DATA 01 -Y d CIO

ihiu 10 77

•Y GC DATA 01

thru 14 71

*Y NA DIS DATA

01 thru OB 71

,

A

A

-. —4 i 1 : 1— ; 1 — ~, r- = ,
oj .Y0o,̂ ^ , R E V I S I O N S

f\J -VOAIAt"02 —

-i 1 S — - A O-L, "

>-

*YC1DATAOS ^

+YGCDATA05 -Y DAIA BIT 02 —

J
 I -YGCCIO-

 A
 "

1-4

' 1

•» OUTPUT REGIESET GATE 7 — '

*Y OUTPUT REG RESET GAn 1 — J
•Y OUTPUT REG RESIT GAn 3 — i

.Y OUTPUT MG RESET GAn 3 1 -Y DATA HI Ol f 1

-YDATA BIT M —

A
-Y SSFB CIO —

D

+Y OUT REG RES —

-YDATA BIT 13 —

A
-Y SSFB CIO —

•Y OUTPUT REG RESE1 GATE 1 -

*Y OUT REG MS—

-Y DATA BIT 17 —

A
-Y SSFB CIO —

C

•Y OUTPUT REG RESET GATE 1 —

+Y OUT REG MS—

-Y DATA BIT II —

A
-Y SSFB CIO —

+Y OUTPUT REG RESET GATE 1 —

. *Y OUT REG RES -

-Y DATA BIT 10 —

A
-Y SSFB CIO —

B

»Y OUTPUT SEG RESET GATE 1 T

•YOUT REG RES-

-Y DATA III 09 —

A

•Y OUTPUT REG RESET GATE 1 -

>Y OUT REG RES-

REFERCNCE
ALO PAGES

A 05.09.01

05.09.07

05.09.03

01.09.04

05.09.0S

05.09.06

DS.OT.I5

05.09.16. '

OS .09.17.
C6.09.ta.

05.09.19.

•YDATA BIT OB

-YCRCIO —

-Y DATA «T M—

D A >— ,
-Y SSFB CIO— \

\

-YDATA BIT 08 —

L3 ^ -YGCCIO-

•Y OUTPUT (E

A

A

A >-
)__. .YC.CIO —

>-

2 IESET GATE

3 T 'V OUTPUT REG WSn GATE ) — 1 T *
Y Oumjl uc IESET

 &*"

1 -Y OUT tEG (ESi 1 -Y DATA IIT 07 —

-Y DATA BIT 07—

3-! A >-. -YOC.O —

. 1 -Y SSFB CIO— 1

^ ^ -YOAtA IIT 07 —

-1 1 *Y OITPUT REG RESET GATE 1 — J 1

1 -Y OUT REG RES. 1 *Y
 Ĉ ™

1 I£C

*Y OUTPUT REG RESET GAn ) 1 .Y OUTPUT REC

n - Y D A T A i l T 1 3 — - Y D A T A U T 0 6 —

A >— I
-Y a ao — 4 I - -Y at cio —

*YCROATAOI

LS u
»Y SSfB DATA SO

-VDATAUT 13 — ^T— T-J -Y DATA IIT 06 —

' A >-J

-Y GC CIO — -Y GC CIO —

*~1 *Y OUTPUT RED RESET GAn t — J .Y OUTPUT RE

' 1 *Y OUTPUT REG RESET GAn 3 1 *Y OUTPUT REC

-Y DATA IIT 12 — 1 ' -Y DATA IIT 05 —

3 -Y ci ao — J L -v a Cl° —
*Y SSFI DATA 04 . — .YCI DATA 01

- Y D A T A U T I 2 — ' S
1
 I

J
 -Y DATA BIT OS —

>-i A >-"

| YCH/PUT^h în, J YOU,*,?

*Y OUTPUT REG RESET GATE 3 —t . .Y OUTPUT REC
I -, I

*-O -Y DATA IIT II — 1 -YOATA IIT 04 —

.YSSHD.,.0, A >-,
* "3 -Y d QO — U 1 -v ri ctn —

~^ 1 — »Y CR DATA 03

-YOATA IIT 11 — * S j-J -YDATA IIT 04 —

A >-"
-Y GC QO — 1 ' -Y GC CIO —

l_3 +Y OUTPUT REG RESET GAn 1 — * *Y OUTPUT REC

— *Y SSFB DATA 06 +Y OUTPUT (EG (ESET GAn J -̂  .Y OUTPUT (EC

-I 1 -YOATA IIT 10 — -YOATA BIT 03 —

' A ""I-Y a ao — J _ i -Y rt no —
— *YOl DATA 04

U
i ri *VGCOATAW

A >J 1 WI
"
M

-Y GC CIO — 1 -Y GC CIO —

A

A

, (ESET

A

A

»YC( DATA 06

1 I

1-4

— .YGCDATA06 -YOATA BITO, - ^Jj— j-

J 1 -YGCCIO— |

1 *Y OUTPUT (EG (ESET GAn

7 1
•Y OUTPUT REG RESET GATE

1 A >--L_L -Yc.c,o-L_r

>-

-YCROATA07

1-4
-YDATA BIT S — •

»Y GC DATA 07 A k—

J 1 -YGcao-
1 *Y OUTPUT REG IESET GAn

-V OAt* til 09 —
»ATE 3 1 . ' A

| ' -Y DOAS CIO —

1 |
*Y CR DATA OB

L4
.Y OCIPUT tEG «ESET GATE 7 .

>— ' 1 -Y DATA BIT OB — .

A
, RESET GATE

(ESET CATl

A

A

>—

H '

*YCRDATAOV .Y OUTPU' »EG RfSITGATE 7 _

-Y DATA BIT 07 —

1 I -Y DDAS CIO —

(ESET GATE

j
RESET GATE

A |

A'!
RESET 1

t(ESET<

A

A
—I——1 "I -J

.voumnUGUsnGAn i — J .Y OUTPUT IEG tan <

. 1 . 1 7

:i

J—

}—

«

2 1

-Y DATA in o»—

L4 A
^ -Y DDAS CIO—

1 1

u

^

1-3

-I 1

1-3

U

1-3

J 1

*Y CR DATA l»

-Y DATA BIT (M —

*YGC DATA 12 • . A

V

'f OUTPUT KEG RESET GATE 7 -

.•Y OUT REG RES -

-Y DATA BIT 03 —

A
-Y DDAS CIO—

•r OUTPUT tEG CESET GATE / -

-Y DATA BIT 02 —

A
*Y CR DATA 14 *Y DOAS CIO —

.Y GC DATA 14

*Y OUTPUT REG RESET GATE 7-

•YOUT «£G RES-

-Y QATA BIT 01 —

A
-y OOAS cio— •

r j — -Y DDAS 01

•Y ODAS DATA 01

-YOUT REG RES —

-Y DATA BIT S —

A
-r OOAS cro —

:

I - -Y DDAS 02

•Y DDAS DATA ol

*v OUTPUT REG «SET GATE 7 _

•YOUI REG RES —

1

-YDAIAIII24— L

n A > 1
-Y NA OlS CIO — 1

' '

r- I Y ODAS06 l_3

1 «Y NA Dli DATA 02 -

-4- 'Y DOAS DATA 06 U -J

L J «Y OUTPUT (13 (ESET GAH 6 —1

J «Y OUT (EG RES 1

-YDATAIITZ3—

. A ) 1
*~~| -Y NA DIS CIO — 1

r l Y DOASO7 3

.Y DOAS DATA 07 *Y OUTPUT (EC RESET GATE 6 -J 1

_J I *Y OUT (EC RES 1 n

-YDATA BJT22 —

A > 1
D-l -Y NA DIS CIO — 1

1

£
1 --Y ODASO8

*Y NA (MS DATA 04

•Y ODAS DATA 08 ,y OUTPUT REG RESET GArt 4 —I I

P^ -Y NA OlS CIO — '

1 1 1-3
j— I — -Y DDAS 09

-1- -Y DDAS DATA M *V OUTPUT (EG RESET GArt 6 — J
 C

-. — J *Y OUT <EG MS 1

' -Y DATA BITZO^

A > 1
-Y h4A DIS ClO — L_ .

n
.Y NA DIS DATA 06

3 JTT
.. Y DDAS DATA 10 .Y OUI IEO 1ES 1

1 -YDAIAUtB —

A > 1
-Y NA DIS CIO — . 1 1

1-3
.Y NA DIS DATA 07 Q

.Y DDAS DATA 03 *
Y

 OUTPUT REG RESET GATE 6 — *

•Y OUT REG RES '

-Y DATA IITZS — '. .. -Y DATA BIT IB -
A >—

-Y NA OlS ClO — -

1

1-3
_- I Y DDAS 04

1 H
 '~\

1 -YNADISCIO — '

L3 L3
— .Y NA DIS DAIA 01 *Y NA DIS DATA 01

I -Y OUTPUT IEG RESET GArt 6 — ' I +Y OUrPUr MG (tlEf GATE A — ' 1 ^

4- *Y OOAS DATA 04 .Y QuT |EG |B 1 ,Y OUI |EC m 1

^tt3 1 .Y OUTPUT IEG MSEI GATE 7 —J 1

1 -Y OUT «EG RES 1

>—

An

— .YCI DATA, 1 .VOW100-

1-4

*YGCOATA 11

J .Y OUTPUT REG RESET GATI 7 _

•Y OUI REG RES -

1

L3

U
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a i B ' i ? r
INPUTS OUTPUTS

SIGNAL ORIGIN

-r a* MBIT s 33
-YDAIA BIT 01
*rv!5 31

-Y EM (EG CIO 60
-YINTtEGOO 60
-Y'.DflTav 39
- •OL 'SOT REG 35

E "£5£T GATE B

•;&'?ui.?!G9 »

-Y OATA BIT 11 —

A
-Y INT REG CIO —

D -Y OUTPUT REG RESET GATE 9 —

•Y OUT REG tES —

-Y OATA BIT 10 —

A
-Y INT REG CIO —

tY OUTPUT «EG RESET GATE 9 —
-Y OUT REG <E5 -

-Y DATA BIT 09

A
-Y INT »EG CIO

C

»Y OUTPUT REG RESET GATE 9 —
•Y OUT tEG RES —

•Y DATA BIT Ot —

A
-Y INT tEG CIO—

»Y OUTPUT REG RESET GATE 9 _

•Y OUT REG RES —

-Y DATA BIT 07 —

A
-YINT REG CIO —

B

-Y OUTPUT REG RESIT GATE 9 —
*YOUT 'EG RES —

-Y DATA BIT 06 —

A
-Y INT REG CIO —

•Y OUTPUT REG RESET GATE 9

- *Y OUI-IEG IE3

REFERENCE
ALO PAGES

05.09.20.
01.09.21.
03.09.21.

- 03.09.13.
0) 09.14.
05.09.23.
03.09.26.

1-3

LJ

1

1-3

:!_!

L-3

i 1

1-3

LJ

n
1-3

»Y EM MG DA 7A .Y INI MG CIO — .

.Y INI REG OATA
01 thru 10 72

-Y OUTPUT REG RESET GATE 9 _

•YOUT REG RES —

A
-Y INT REG CIO —

.Y OUTPUT REG tESET GATE 9 —

-Y OUT REG RES —

-Y DATA BIT 03 —
A

-Y INT REG CIO —

'Y INT IEG DATAO

-Y OUTPUT REG RESET GATE 9— .
•YOUT «£G »ES —

-Y DATA III 02

A
-Y INI REG CIO —

— -Y INT REG DATA 02

*Y OUTPUT REG RESET GATE 9 —

• Y OUT tEG RES —

-Y INI REG DATA 03

*YSWASIEC — A

-Y OUTPUT REG RESET OAIE B —

•YOUI REG RES —

-Y DATA BIT 14 —
»Y SW ASTEC — A

-Y EM REG CIO —

— 'Y INT REG OATA 05

»Y OUTPUT REG tESET GATE B

• Y OUT IEG RES —

-Y DATA BIT 13 —
n .YSW ASTEC - ft

-Y EM REG CIO. —

L3

J 1

r

— *Y INT REG DATA 06

-Y OUTPUT REG RESET GATE 8 —

'YOUT REO RES —

-Y DATA BIT II —
•Y SW ASTEC — A

-Y EM tEG CIO —

»Y OUTPUT REG tESET GATE 8 —
•YOU! tEG RES —

1-3

J I

n

j i

1-3

J

1

1-3

j |

1-3

u
1

iJ

1

1-3

:LJ

- Y A D B G 4 C I —

-Y ADPCVJA —

-Y IDATAVD - AO
•v MO READ INI (EG _

- Y R E A O INT —

— .* INI IfG DATA :,''

-Y DAT* BIT 11 —

.YSW ASTEC - AO
-Y EM IEG CIO —

— .f tisirtEG DATA Oi
-Y OUT «EG RES —

-Y AOPCY 1A

-Y LOATAVD— AO
.Y PIO READ INT (EG —

-Y READ INT —

— -Y IN! »£C DATA 09

-Y DATA III 10 —

. Y S W ASTEC - AO
-Y EM REG CIO —

- •' INI I£G OAIA.IO -YOUT REG RES —

-Y ADBG6C1 —

-Y AOPCY3A _

-Y PIO «AD INT REG —

-Y BEAD INT —

•YSw ASTEC — AO

-Y EM REG CIO —

• YOUT "EG «ES —

— -Y EM REG OATA 01 .Y OUTPUT >£G tESET GATE B —

-Y AD BG?C 1 —
-Y ADPCYIA —

-Y IDATAVD AO

•Y PIO MAO INT REG —

— -Y EM REG OATA 03 -Y READ INT

-Y DATA BIT 08 —
.YSW ASTEC- AO

- -Y EM tEG CtO —

n
1-3

iJ

— -Y EM IEG OATA 04

•YOUTtEG US

.Y OUIWT REG IOH GATE B

i 4 ~, -̂
o _J
OJ
o
OJ
^J" -Y AD BOB
0> -YADPCY

3_ <£> -Y LOATA

' ' -Y PIO READ INT «

-Y READ I

-Y DATA Bl
j_ -Y SW AS

-Y EM REG

- -Y EM REG DATA 03

1-3

4 ' 1 3 | i

3A —

/O —

EC —

XT —

07 —
TEC —

AO

AO

'

^
— -Y EM REG OATA 09

1-3

-,
REV SIGNS

'-h'6-0""! ^=^ -̂ i-î  *~°"1

• . • I I

-Y ADBG12C1 —
1 . -Y ADPCY3A _

-Y PIO READ INT REG —

-Y READ INT —

I -Y DATA BIT 03 —

•YSW ASTEC— AO

, -Y EM REG CIO —

-1 ' -YOUItECtES ' I (|

.Y OUTPUT RfG tKtl GATf B 1

-Y ADBG9C1 _

-Y AOPCY3A —

3 -Y LOATAVD —

-Y P1OIEAD INI REG _

-Y READ INT —

-Y DATA BIT 06 —

J—l -Y SW ASTEC —

-Y EM REG CIO —

— -Y EM REG DATA 06

1-3

1 ' . -Y OUTPUT RE

-Y AD BG 1

-V AOPCY

y—. • -Y LOAIA

-Y PIO READ INT

-Y READ I

-Y DATA Bl

3 1 . . -Y SW AS

-Y EM REG C

— 'Y EM *£G DAIAo;

L3

1 *Y OUTPUT RH

-Y AD BG 1
-YADPC

y -V IDATA

-Y PIO READ INT

-Y READ J

-Y DATA B
O— *Y SW A

-Y EM KEG

1-3

Y OUT

j RESET

1CI —
3A —

EG —

MT —

EC —

IO —

AO

AO

REG RES-

GATE 8-

AO

AO

Y OUT REG t£S-

5 RESET GATE 8-

Cl —
rjA —
VD —

T04 —
TEC —

CIO —

AO

AO

J 1 . .YOUTKCm-

1 .Y OUTPUT «EG «SET GATl 8 -

D — <

Y EM REG DATA 10

1-3

y

— -Y EM REG DATA. II

1-3

^ .

)—

1-3

o :

.Y OUT REG RES-
*Y OUTPUT REG RESET GATE 8-

-Y ADBGIX1

-Y LOATAVD £Q

-Y PIO READ INT REG —

-Y DATA BIT 0? —
• Y S W ASTEC— AQ

-Y EM REG CIO

^ '

-Y OUT REG RES -

•Y OUTPUT REG RESET GATE 8 -

-Y ADBG1*C1 —
-Y ADPCY3A

-Y LDATAVD — £0
-Y PIO READ INT REG —

-Y READ INT —

-VDATA eiror — .
"Y SW ASTEC /\0

-YOUT REG RES

*Y OUTPUT (EG RESET GATE B

-Y AD PAY 3A —
-Y LDATAVD— A0

-Y READ INT —

-Y DATA BIT S —

*YSW ASTEC— AO

-Y EM KEG CIO —

•Y OUT REG RES

REFERENCE DRAWING 'Y0tl">""c '""""'

1

> 1

_-Y EM REG DATA 13

1-3

y
D

H— i

— p n — YE» REO
r U DATA 14

L3

y

P D YEW REG
DATA 15

1-3

B

— P D — r EM REG

1-3

y
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INPUTS

SIGNAL ORIGIN

-Y DATA UTS 33
-Y DATA IIT 01

thru 11 33
-Y DATA III 13

rt.uIS 34
£ -Y DIN CIO 60

-Y DIS CIO 60
•Y OUTPUT IEG

RESET GATE 4 35
•V OUTPUT REG

RESET GATE 5 3S

D

-Y DATA IIT !!•

A
-Y DIN CIO-

OUTPUTS

SIGNAL DESTINATION

•Y DtN OAT: 33

- M-.03-*.u 11 34. 61
- DIN .J *•» 26 33. 61
• DIS DATA 01

>woa n
« O;N ;ATA 01 ^^
- DIN 01 34.68

: SSIgJ'"4
 a'l« -YDAUIITH.

. 0!s;fiTa29 72 A
- DIN 23 34,66 -YOINCIO-

•Y OUTPUT REG USET GATE 4
•-Y OUT tEG RES

-Y DATA IIT 20-

A
-Y DIN CIO-

f-Y OUTPUT RfG IESET GATE 4
. -Y OUT REG IES

-Y DATA IIT 19-1

A
-Y DIN CIO-

•Y OUTPUT IEG RESIT GATE 4
. *Y OUT IfG RES

-Y DATA IIT IS-

*~1 A
| -YOINCIO-

P D 1 V DIN 25

>-3
— -Y DIN DAT* 25

C -Y OUTPUT IEC RESET GATI 4-J I ,Y OUTPUT REG RESET GATE 4
•Y OUT tEG RES 1 .Y OUT REG IES

-Y DAT* l|T it .

A
-Y DINCIO-

-Y DATA IIT 17-

>-] A
I -Y DIN CIO-

PD — -Y DIN 26

1-3

-r OUinjT tlG tail GATE 4-J"~ r *VOt/TPUT *EG KESET GATE 4
•Y OUT RIG »ES 1 .Y OUT IEG RES

iY DATA IIT 13-

A
-Y DIN CIO-

B .Y OUTPUT REG IDE! GATE 4
•Y OUT REG RES

-Y DATA IIT »•

A
-Y DIN CIO-

-V DATA IIT 16-

>-i A
I -Y DtN CIO-

p D — -Y DIN 01

L-3
-Y OtN DATA 01

— ' 1 »Y OUTPUT t[G RESET GATf 4
1 -Y OUT REG IES

-Y DATA JIT |J- !

'n *
PD YDIN2A

<-3
_- -Y DIN DATA 2A

.Y DATA IIT 13 •

^ -Y DIN OO •

L-3

dJ

1
L-3

lU

-|

L-3

^
L-3

^

L-3

^
L-3

^

L-3

»Y OUTPUT REG IESET GATE .4-1 1 »Y OUTPUT IEG RESET GATE 4 -J I

•Y OUT UG m ' >Y OUT REG RES *

REFERENCE

05.09.OA.
05.09.07. ,
05.09.01. '
05.0V.09.
05.09.10.
OS.09.U.
05.09.11.
05.09.13.
05.09.14.

-Y DATA IIT 14.

A
-Y DIN CIO -j

.Y OUTPUT REG RESET GATE 4

•Y OUT REG RES

1

L-3

PD — YWN03

— *Y DIN DATA 03

*•.• OUTPUT REG RESET
•YOUT

-Y DATA IIT 11 -

-Y DIN CIO -

PD — YDINO.

— *Y DIN DATA 04

»Y OUTPUT REG RESET
••YOUT

-Y DATA IIT II •

-Y DtN CIO '

PD Y01N05

— «Y DIN DATA 05

•Y OUTPUT IfG RESET
•YOUT

-Y DATA IIT 10-

-Y DIN CIO •

P D - -Y DIN 06

— -Y DIN DA! A 06

L

GAT

REG

* T ; i :

4-
ES

\
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REG

4
IS

t

GAT
REG

/

4
ES

>Y OUTPUT REG RESET GATI 4
. . *Y OUT REG RES

-Y DATA I!T 09 4 |

1 A

-V DIN CIO J )

; PD — -YDIN07

*Y OUTPUT RCG RESET
-YOUT

-Y DATA lit 06 •

-YOINCIO •

PD --VOIN08

-Y DIN DAT* OB

tV OUTPUT REG RESET
-YOUT

-Y DATA IIT 07 -

-Y DIN CIO -

PD — -Y DIN 09

— -Y DIN DATAO9

•Y OUTPUT REG RESET

•YOUT

-Y DATA IIT 06 -

-Y DIN CIO -

— »Y OIN DATA 11

GATI
EG e S

£

GAT
IEG

4
£S

J

GATE

EG I

A

— 1 1 +Y OUTPUT RfG RESET GAT

1 -Y OUT REG

I

s

4

ES

— : : 1 . j—~i 1

SJ

8̂
r

o>
u>

— j 1 ; i • — v 1 — - i

• DATA III 03 -

>-i A
-Y DIN CIO -

L-3

iLJ

1

L-3

1

L-3

dJ

"|

1-3

1

1-3

1

1-3

Y DtN 11

— *Y DIN DATA 1 1

•Y OUTPUT REG RESn
•YOUI

-Y DATA IIT 04 -

-V DIN CIO -

-Y DIN 12

— >Y DIN DATA 12

•V OUTPUT REG RESIT
-YOU!

-Y DATA IIT 03 -1

-Y DtN CIO •

— -Y DIN 13

— >Y DtN DATA13

•Y OUTPUT REG RESET
-Y OUT

-Y DATA III 01 .

-V DIN DO -

— -Y DIN 14

— *Y DIN DATA 14

•Y OUTPUT IEG tan
•»OUT

-Y DATA NT 01 -

Y DIN CIO -

— -Y DIN 15

' OUTPUT *EC «ES(T
-YOUT

•v DAT* II r S -

-YOINCIO -

GATE 4
IEG RES

A

GATI 4
REG IES

A

GATE 4
RfG IB

A

GATf 4

EEC RD

A

GATE 4
EG MS -

A

— -Y DIN 16

— -Y DIN DATA 16

"1

1-3

dJ

L-3

iJ

1

L-3

±J

1

L-3

U

^

1 : 1 , : | j _,
REVISIONS

f

-Y DATA IIT 06 J~"

A
-Y DIS CIO -

— -Y DIN 19

— »V DIN DAM 19

»Y OUTPUT REG IESET GATE 5
*Y OUT REG RES

-Y DATA IIT OS .

A
-Y DIS CIO -

— -YDIN20

— -Y DIN DATA 20

*Y OUTPUT REG RESET GATE S
•Y OUT REG RES

.Y DATA IIT 04 -

A
'Y DCS CIO -

— -Y DIN 21

'Y DIN DATA 21

•Y OUTPUT IEG ttSET GATE 5
•Y OUT RIG RES

-Y DATA IIT 03 -

A
-Y DCS CIO -

— -Y DIN 22

-Y DIN DAT* 22

tY OUTPUT RfG IESET GATE 5
•Y OUT RfG UK

-Y DATA IIT « -

A
-Y DIS CIO -

i — -Y DtN 23

T DIN OAT -3

^L
1-3

dJ

1-3

— *V DM OAfA 07

— *V DIS DATA 03

±J

!]_
L-3

u

1

u
1
L-3

— *V DIS DATA 04

*Y DIS DATA 05

J \ ,Y OUTPUT REG RESET GATE 5 -J |
' ' -Y OUT REG RES '

i
L-3

— 1 I -Y OUTPUT IfG RESH G*TE * — ' 1
' i -Y OUT REG Rts '

"1

1-3

iJ

1
L-3

U

•Y 0*1* III 07 -

-Y DIS CIO -

-Y DIN 17

-Y DtN DATA 17

A

^
L-3

»Y OUTPUT REG RESET GATE 5 -1 1

•Y OUT REG RfS *

— -Y DIN 18

— *Y DIN DATA 18

. ' 1

-Y DATA HI 01 .

A
-Y DO CIO •

— -Y DIN 24

. -Y DIN DAT* 24
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-Y DATA IIT S •

A
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INPUTS

SIGNAL

-Y AD IGI • IG3
-Y CIO OP COOC
-Y COD SER DCLA
-Y COD SEI DELI

CONTROL III S
OAIAV
OAIAV
ENABLE
OMPAIE CIO
IDATAV
MAN Ot DST

- MULTIPLEXER
OUTPUTS

-YMULTtnEXER
OUTPUT o,

-Y MULTIPLEXER
OUTPUT 02

-Y MULTIPLEXER
OUTPUT 03

-Y MULTIPLEXER
OUTPUT 04

-V MULTIPLEXER
OUTPUT 05

-Y MULTIPLEXER
OUmjT06

-Y MULTIPLEXER
OUTPUT 07

-Y MULTIPLEXER
OUTPUT OS

-Y MULTIPLEXER
OUTPUT W

-Y MULTIPLEXER
OUTPUT 10

-Y MULTIPLEXER
OUTPUT 11

-Y MULTIPLEXER

-Y MULTIPlEXEl

ORIGIN

10

54
54
33

17

60
22
60

40

40

40

40

41

42

OUTPUT 15
-Y AD IG3B1

INPUTS

SIGNAL

-Y MULTIPLEXER
OUTPUT 13

-YMUL IIPL EXE 1
OUTPUT 14

-YMULIPLEXER
OUTPUT IS

-Y MULTIPLEX El
OUmjT 16

-Y MULTIPLEXER
oumji 17

-YMUimEXEl
OUTPUI IB

-Y MULTIPLEXER
OUTPUI Iv

-Y MULTIPLEXER
OUTPUI 20

-y MULTIPLEXER

OUTPUT 2
-Y MLB. TIPl XER

OUIPUJ2
-Y MUltlPL XER

OUTPUT 2
-y ML* Tin. XER

OUTPUI 24
-Y MULTIPLEXER

OUTPUT 2i
- FIOAI

no A*
no OP CODE
fK ACC
READ ACMt
READ CODA '

- READCOD1

- READ CODE)

AC

ORIGIN

41

41

43

43

43

43

43

67
67
60

53
SS
58

58
58

58

-Y MULI

> •» — -Y OAIA A

X
SIGNAL

-YOATAVO
-YLDATAVD
-Y MAN MUIT

LOAD
-Y MAN 0* SEL

TEST
MULTIPKXE

RESET
-Y«SEI

-Y MULIIPLEXE1 OUTPUT 23

-Y MANOR DST— I

05.l6.4j.)
05.10.42.1

05.10.43.1
05.10.44.1

—VIM,.™

1-3

SUSEC

ss

I PD

-Y AO W2A—

MULI COMf GATE —

-Y ACC SER —

-Y MULT DATA—

-Y AO P»2A—

•YAOIG4I1 —

-Y PIO Al —

-Y PIO A2 —

Y no OP coot —

-y AD W7A

YMULT COMP GATE

-Y ACC SER

1-3
-Y AD W2A

-Y OAIAV

-Y ACC SER 4-

-Y AO W2A

-Y 6 AT AY

u COMPARE CIO—

YCONIIOL IIT S n

AO

AO

AO

AO

L-4

•MPAIE ERR SW '

RESET - J —1

-Y AD BG 41 —

Y AOPA2A —

L3

- -Y INTRPT 5

-- c INTRPT 5

I -»- LD -'•S COMPARE ERR IND I

LD — *S COMPARE ERR IND 2

I -f- LD

M^
*J ENAiLI COMP I

|— -S ENABLE COMP INI

-C ASIRC —

Y 6(AD ACME

•Y MAN MULT RESET 1

-Y AO PB2A — I L- ~

-Y AD BG II1 — ' A
-Y CIO OP CODE —

-Y CIO Al —

-YCIOAI—

t-n
-Y AD»G2 • IG3 —

-Y CIO OP CODE —

•Y ADYTA —

•Y COD SER OELA —

-Y READ CODA —

-Y AO YZA-

-Y COO SfR OCU-

-Y READ COM —

—
•' *u

 '^
A

..„„„_!
-- Y MUIT COMP GATE

-YRSTT J

-Y AO PA1A—

-Y A D X 2 A —

1-3

— -Y MULT DAT,

-YATTK" —
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5 - DL -< CIO DATA
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-YMAN CM SELF TEST —

YMAHWilLMBT—

REFERENCE DRAWING

6942020

Figure 10-50. LVDAME Second Level
Logic Diagrams (Sheet 41)

IV-10-125



SIGNAL

-1* AC-CO INPUT
CIO

-Y Cl DAIA 10
OUT

-Y Cl OATA 1 1
OUT

C -Y ci 0*1* 11
OUT

-Y Cl DAI* 11

OUT
-YCI DATA 14
OUT

•v Cl INPUT CIO
•r DATA GATE 1
-Y OAT* GATE 3
-Y DATA IES S
-V DAT* IES 1
-V DATA IES 7
• V OATA 1C 3
-Y DATA IES *
-V DAIAVD

ttvu 10 OUT
•Y OOAS IN DATA
7Jrt«.26

ORIGIN

51

73

M
31
IS
IS
JJ
IS
JS
13
39

73

71

-Y GC DAIA 14 OUT —

-Y GC INPUT CIO —

.Y Cl OAT* u

0 -Y Cl INPUT

-Y DIN DATA 24

-Y DIN INPUT

-Y OIS OAT* OB

-Y CHS INPUT

•V DDAI DATA 10

-Y DOAS INPUT

-Y EM «G DATA 1

-Y EM IEG INPUT

-Y ADCO OA

-Y ADCO INPUT

c -YDAT
-Y OATA G

-Y ADK

-Y IGCA INPUT

-Y GC MODI IN O

~" -Y IGCI INPU1

-Y OOI IN OA

-Y OOI INPU1

-Y SSI IN DA

•Y SS* INPU

R ' -Y TEL DA IN OA

-Y III 0* INPUT

-Y DDAS IN OA

-Y IDOAS INPUT

•Y N* SIM (N DA

-Y NA SIM INPUT

•Y

*Y MULTI

A

REFERENCE

AU> PAGES

Oi. 10.01. 1
05. 10.03. 1
OS. 10.03.1
aj.to.tu.i
05. 10.05. l'
05.10.30.1

OUT —

CIO —

OUT-

CIO -

OUT —

CIO —

OUT-

GO—

OUT-

CIC-

CIO —

AVD-

,117-

A2b —

CIO —

*U6-

CIO-

CIO—

A li-

cro-

A74—

cio-

A26-

CIO-

A 26 —

CIO-

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

>-

>-

D-

>-

>H

0-

>-

)-

>-

>-

>

>->

>

>>

L

J

INPUTS INPUTS INPUTS

SIGNAL ORIGIN SIGNAL

Y DDAS INPUT *Y IGCA INPU
CIO S8 CIO

-Y MN DATA 20 -Y IGCI <N*J
th,u 24 OUT n cio

-Y OtN INPUT CIO SB -Y 'NT IEG O*
-Y MS OATA 04 08 OUT

thru OB OUT 73 *
Y 1NI ltc w

-Y CIS INPUT CIO SB 0» OUT
-Y DOI IN DATA -V INT (EG W
09rt.ulJ 71 10 OUT

-Y OOI INPUT ** MULTIPLE"
CIO » RESET

-Y EM IEG OAT* •Ltlf?*
l7thiU160UT 73 OATA 22 Ihr

-Y EM IEG INPUT -YNA SIN INF
CIO SI CIO

-Y GC A IN OATA nwu O

"^Tsr 7, Hl'oTr
-Y IDOAS INPUT ~*j£L OB W

DATA 3

-Y GC OATA 13 OUT —

-Y GC INPUT CIO -

-YCIOATA 13 OUT -

-Y C» INPUT CIO -

.-Y MN DATA230UT-

-Y MN INPUT CIO -

-Y MS DATA 07 OUT —

-Y MS INPUT CIO —

-Y PDAS DATA C» OUT —

-Y OOAS INPUT CIO~

-Y EM IEG DATA IS OUT -

-Y EM IEG INPUT CIO-

-Y NA SIM INPUT CIO-

-Y OATAVD —

1 -Y AO 1C 141] —

1

-Y GC A IN DATA 2j-

-Y IGCA INPUT CIO —

-Y GC MOD* IN DATA J—

-Y IGCI INPUT CIO-

-Y DO* IN OATA IJ —

-Y OOI INPUT CIO-

-YSSKIN DATA u —

-Y SS* INPUT CtO<-

-Y Ttl OA IN OATA IS—

-Y TEL DA INPUT CIO—

•Y OOAS IN DATAU-

-Y IDOAS INPUT ClOp

-Y Ttt 0 1 INPUT CIO—

1 *Y Mutnpuxtt oumiT s
3

— t- J — -Y MULTIPUXE1 OUTPUT S

*Y MlATIPUXEll

T

TA

TA

-ER

26
•UT

A

do

26
"UT

UT

N

ORIGIN SIGNAL ORIGIN

•Y IEL III IN
58 DAT* * 7|

-Y TU ITI IN
SB OATAS 71

-Y TEL TPt IN
73 [>ATA 1 71

73

73

39

71

58

71
58

71

58

SB

71

AO

AO

AO

AO

AO

AO

AO

AO

AU

AO

AO

AO

AO

AO

AO

us

IEST

•

L.

>

H

-

I

J

-Y INT «G OATA 10 OUT -

-YINI ItG INPUT CIO-

-Y GC DATA 17

-Y CC INPUT

-YCI OAT* U

-Y Cl INPUT

-Y DIN OATA 22

-v «N 'INPUT

.Y D(S DATA 06

.1 US INPUT

-V DEMI OA7A 08

-Y OOAS INPUT

-YEM«EG OATA U

-V EM IEG INPUT

-Y NA SIM IN OAT

-Y NA SIM INPUT

-Y OA

1 -V AO K

1

OUT —

CIO—

OUT-

CIO —

OUT —

CIO —

OUT —

CIO —

OUT —

CIO —

OUT.—

CIO —

AVO-

TE 7-

1311-

-YGC A;N DAM 3t —

-Y IGCA INPUT CIO-

-Y GC MODI IN OATA * —

-Y IOC* INPUT CIO —

-rod IN OATA u —

-Y DO* INPUT CIO —

-Y SSI IN DA * 13 —

-Y IEL DA IN DATA 14 —

-Y TEL DA INPUT CIO—

-Y OOAS IN OAT* It —

-Y IDOAS INPUT CIO —

-Y TEL ITI IN OATA J -

-Y TEl 01 INPUT CIO-

-3

-r
1 *Y MU

— e 1 ~ — T

•YOA

LTIPLIX

OUTPUTS CM —

SIGNAL

I- MULTIPLEXE
OUTPUTS

XJIPUTOl
f MULTIPLEX t
OUTPUT 03
r- MULTIPLEXE
OUTPUT 03
1 MUtHPLEXC
OUTPUT 04
f MUITIPLEXI
OUTPUTS
V MOITIPLEXI
OUTPUT OI
CMUtltPLEXE
OUTPUT 03
i MLft.HPt.EXE
OUTPUT GO
YMUlTtPUXE
OUTPUT 04

AO x

AO x

AO x

AO x

AO x

AO x

AO x

AO x

AO x

AO x

AO x

AO y

AO x

AO >

AO y

El IESET

"" ' 1

I DESTINATION O
.' CM

39 - ^"

" »• <"

39 ' '1
1 39

t
U -r INI IEG DATA Of OUT —

t ,
( 45 - -y INI BEG INPUT CIO—

43

, *j -YGC OAIA u OUT-

-Y GC INPUT CIO —

-YCI DATA n OUT —

1 -Y Cl INPUT CIO —

-Y CMN DATA 21 OUT —

' -Y WN INPUT CIO —

-V MS DAIA os OUT —

-Y MS INPUT CIO-

-Y ODAS OAT A 07 OUT —

j " -Y OOAS INPUT CIO —

1 ' -Y CM REG DATA n our—

-y EM IEG INPUT cio —

-Y N* SIM IN OATA 23—

•Y NA SIM INPUT CIO —

-Y DAIAVO -

' -YADW1W-

i
GC 1 0 T 23

H -Y IGCA INPUT CIO-

10 1 J
-Y IGCI INPUT CIO— '

-Y OOI IN OAT* 10-

( -Y DOR INPU! CIO-

-Y SSI IN OATA 12-

-Y SSI INPUT CIO —

-Y TEL DA IN DATA 23 —

•Y IEL DA INPUT CIO-

' -Y DDAS IN DATA 73 —

- -Y IDDAS INPUT CIO —

' -YHl ITI IN DATA 4 —

-Y t€t 0« INPUT C(O —

)

. 1 -YMULIIPLEXEI

_3

if L- -111

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

IES 3 —

IESIT —

D-

3-

D— '

0-«

^

L

\

ir.fc.O.Sp.OT.C. ) O.,t

.Y INI RIG OAIA OS OUT -

-Y INT IEG INPUT CIO-

-Y CC DATA 10 OUT -

-Y (jC INPUT CIO-

-Y ci DATA 10 om-

-Y CR INPUT CIO -

-Y MN DAT

-Y OtN IN

: -Y txs DAT

-Y MS IN

-Y DOAS OAT1

-Y OOAS IN

20 OUT -

PUTCIO-

0* OUT-

PUT CIO-

06 OUT-

PUT CIO —

-Y EM IEG DATA 11 OUT -

-Y EM REG INPUT CIO -

-Y NA SIM IN

Trt "Y

-YA

1

-¥ GC A IN

-Y IGCA IN

-Y GC MODI IN

-Y IGCI IN

-Y OOI IN

-Y DC* IN

-Y SSI IN

-Y SSI IN

-Y TEL DA IN

-Y TEl OA IN
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-Y IDOAS IN

-Y TEl IT! 1

-•y m » IT-

3

J ' '
.YM
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INPUTS

SIGNAL

-Y AXO INPUT
CIO

•YCI DATA OS

thru 09 OUT

- C« INPUt CIO
• DATA GATE J

• DATA RESET 1

hruS

- DAIAVD
- DDAS OATA 01

liuOSOUI

- DDAS IN DAIA

- DDAS INPUT

IO

- DIN DATA 0

thru 19 OUT

-Y DIN INPUT CIO

ORIGIN

SB

73
SB
35

35
39

73

71

SB

73
58

Y INT ttG OAIA 07 OUt —1

-Y INT IEG INPUT CIO—|

-Y GC OATA 0» OUT —

-YGC INPUT CIO 1

-Y CR DATA 09 OUT -

-YCR INPUT CIO -

-Y ON DAtA 19 OUT I

-V DIN INPUI CIO 1

•Y DIS DATA 03 OUT -

-Y DIS INPUT CIO -

•Y DDAS OATA OS Oil -

-Y DDAS INPUT CIO -

:Y EM REG OATA II OUT -

-Y EM REG INPUT CIO-

AO

A SIM IN DATA 21 -|

NASIM INPUT CIO —I

-V DATAVO —j

-Y OATA GATE 2 -j

-Y ADIGIGVI —

AO

AO

•Y GC A IN DATA 21 -

-Y IGCA INPUT CIO-

Y GC MOOt IN DATA I -

-t IGC* INPUT CIO-

•V DO1 IN OAtA 08 -

-Y DC* INPUt CIO -

-Y SSI IN DATA 10-

-Y SSI INPUT CIO -

-Y IH DA IN DAIA 21 -

*Y IEI DA INPUT CIO _

-Y DOAS IN OAtA 21 -

-Y IOOAS INPUt CIO -

•Y TEL III IN OATA 2 _

-Y TEL » INPUt CIO-

L3

•Y DATA «S 5 - J

•Y MULTIPLEXER RESET

REFERENCE
ALO PAGES

OS. 10. M
Oi- '0.07.

OS.tQ.M.

INPUTS

SIGNAL
-Y DIS DAIA 0)

thru 03 OUT

-YOIS INPUT CIO

-Y DOR IN DAtA

04 ihruOe
-Y DO* INPUI CIO
-Y EM REG DATA

07 thru II OUT '

-YEMREG INPUT
CIO

-YGC A IN DATA
17 th™ 21

*Y MULTTPLEXEH
RESET

-Y NA SW IN OATA

17 thru 21

-Y NA SW MPUT

CIO

-Y SSFB DATA 06

OUT

-Y SSf B DATA 07

OUT

ORIGIN

73
SB

71
X

73

SB

71

39

71

58

73

73

INPUTS

SIGNAL

-YSSFS DATA 08

- SSFB INhJT

O
. SSI IN DAT*. is

t*TV 10

- SSR IN«JT CIO

TEL OA INPUT

TEL D» INPUI

OATA1

ORIGIN

sa

SB

71

INPUTS

SIGNAL

-Y TEL TAGR IN

DAIA 6 thru 8

-Y GC OATA 03

ttr w09 OUI

-YGC INPUT CIO
-Y GC MOD* IN

-YGC RTR IN OAU

-Y GC TAG* IN

-YGC IAGR IN

OATA 7

-Y GC TAGR IN

OAIA 8

-Y IDOAS INPUI

CIO

ORIGIN

73
SB

71

71

SB

INPUTS

SIGNAL
-Y IGCA INPUI

CIO

-Y IGCB INPUI

CIO

-Y INT «G DATA

03 thru 07 OUT

-Y INT REG INPUT

CIO .

ORIGIN

sa

73

58

-Y INT REG DAIA 06 OUT —

-Y INT REG INPUT CIO —

-YGC OAIA 08 OUT -

-YGC INPUT CIO -

-Y Cl DAIA OB OUI

-Y C» INPUI CIO

-Y OlS OATA 02 OUt -

-Y DIS INPUI CIO -

-Y OOAS DATA 04 OUt

-Y DDAS INPUI CIO

Y EM REG OAtA 10 OUI -

-Y EM «G INPUT CIO •

-Y NA SIM IN OATA 20 -

•Y NA SIM INPUT CIO -

10 h
-Y QAfAVO —J

Y DATA GATE 2 —\

AO

AO

AO

AO

AO

AO

AO

AO

AO

-Y IGCA INPUt CIO —J

-Y GC miN DAIA 1 -

-Y ICCB INPUT CIO —

-Y DOR IN OAIA 07 —J

-Y DOR INPUT CIO —i

-Y SSR IN DATA 09

-Y SSI INPUI CIO

Y T f l D A I N O A F A I O —I

-Y TEL DA INPUT CIO 1

-Y DOAS IN DATA 20 —I

-Y IDDAS INPUT CIO —i

-Y TEL RIR IN OAIA 1 —j

-V IEI D* INPUT CIC —

AOH

AO

AO

AO

AO

AO

AO

Y MULT1PLEXEI OUmtT 05

\— -Y MULTIPLEXER OUTPUT 05

»Y DAtA MS A

Y MULTIPLEXER RESEt

-VINT IEG DATA OS OUT —

-Y INT IEG INPUT CIO —

•Y GC DATA 07 OUT—I

-YGC INPUT CIO-J

-Y CR DATA 07 OUT —

-Y Cl INPUI CIO —

-Y DIN DAIA 17 OUT —

-Y DIN INPUI CIO —

-Y OlS DATA 01 OUt —

-Y DIS INPUI CIO —

-Y OOAS DATA 03 OUt —

-Y DOAS INMI CIO —

•Y EM »EG DATA 09 OUT —j

-Y EM REG INPUI CIO-

-Y NA SIM IN OAIA 19 -

-Y NA SIM INPUT CIO -

-Y SSFB OATA 08 OUT -

-VSMI INPUI CIO-

AO

AO

-Y GC A IN OAIA 19 -

-Y IGCA INPUT CIO-

-YGC IAG» IN DAIA B-

-Y IGCI INPUT CIO-

-Y DO* IN OATA 06-

-Y DO* INPUT CIO -

-YSSI IN DATA 01 -

-Y SSR INPUT CIO -

-V Ttl OA IN OAIA 19-

-Y TEl DA INPUT C1O-

-Y DDAS IN OATA 19-

-Y I DDAS INPUI CIO-

-Y IEI IAGRIN DATA B—|

-Y TEl DB INPUI CIO—

-Y OATAVO —I

-Y DAtA GATE 2 —j

-V AO BGBBZ •

«Y MUIT1PUXEI OUTPUT U

AO

AO

AO

AO

AO

AO

AO

_ .Y MUIT1PI.EXU OUTPUT M

• »Y MUL11PUXEI OUTPUT QT

— -Y MUIT1PLEXEI OUTPUT 07

OUTPUTS

SIGNAL

-Y MULTIPLEXER
OUTPUT OS thru
09

•Y MULTIPLEXER
OUTPUT OS thru
Of

DESTINATION

39

4)

Y INT REG DAIA 04 OUI

-Y INT REG INPUT CIO

-Y GC DAIA 06 OUI

-YGC INPUT CIO

-YCR DATA Oft OUT

-YCR INPUT CIO —

-Y DIN DAIA 16 OUI —

-Y DIN INPUI CIO 1

-YSSFB DAIA 07 OUT -

-Y SSFB INPUT CIO-

-Y DDAS DATA 02 OUT -

-Y OOAS INPUT CIO —|

-Y EM «(G DATA 08 OUT -

-Y EM REG INPUT CIO -

-Y NA SIM INPUT CIO -

-Y DATAVO -

-Y OATA GATE 2 j

-Y AD BG7B2 —

-YGC A IN DAIA 18 —

-Y IGCA INPUT CIO I

YGC TAGR IN O A T A 7

-Y IGCB INPUT CIO —j

-Y DOR IN DAIA OS —J

•Y DO" INPUI CIO

-YSSI IN DATA 07 j

-YSSI! INPUT CIO —|

-V TEl OA IN DAIA ie —j

•Y TEl OA INPUT CIO—J

-Y DOAS IN OATA 18 —I

-V IOOAS INPUI CIO —

V rti. TAG* IN OAFA f —j

-Y TEL D» INPUT CIO —

•Y MULTIPLEXER IESET -

- -Y MULTIPLEXER OUTPUT at

V INT RIG DATA 03 OUT —

-Y INT REG INPUT CIO —

-Y GC DAIA OS OUI —

-r GC INPUT CIO —

-Y CR OAtA OS OUt —J

-Y Cl INPUT CIO 1

-Y DIN OATA B OUT —j

-YOtN INPUI CIO

-Y SSf B OATA 06 OUT —

-Y SSf 1 INPUT CIO —

-Y DDAS DAIA 01 OUT — •

-Y OOAS INPUT CIO —

-Y EM REG DATA 07 OUT —

-Y EM REG INPUI CIO —

-Y NA I(M IN OAFA 17 —

-Y NA SIM INPUI CIO —

>-

.„,
3=
£i$

LIST OF M A T E R I A L OR P A R T S LIST

t±i
U«i

r

FfBEML ITtTIBt tt

MULTIPLEXER OUTPUTS
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INJt,

_JIGNAl

-Y ADCO INPUT
CIO

-Y CR OATA 01
OUT

-Y CR DATA 02
OUT

E -Y CR DATA 03
OUT

-Y CR DATA 04
OUT

-YCR INPUT CIO'
-Y DATA GATE 2
*Y DATA RESET 10'
*Y DATA RESET 11
-Y DATA RESET 12
*Y DAIA RESET 13
•Y DATA RESET 14
-Y DATAVD
-Y DDAS IN DATA.

12

Y INT ttG OAIA 01 O

-Y INT REG INPUT C

-Y GC OATA 04 O

-Y GC INPUT C

-Y Cl DATA 34 C

0 -Yd INPUT C

-Y UN DATA M O

-Y DIN INPUT C

-Y SSFI OAIA OS C

-YSSfilNPUT

-Y AOCO OAT

-Y AOCO INPUT

-Y a* REG DATA 06

-Y EM IEG INPUT C

-Y NA SIM IN DAT

-Y NA SIM INPUT C

-Y DATA GA

-Y AD 1C

-Y GC A IN -OAT

-Y IGCA INPUT

-Y GC TAGR IN OA

TS!

ORIGIN

It

73

73

73

73
S8
36
36
36
36
34
36
39

71

O —

Kfl —

10 —

UI .—

JO —

IO—

x/i —

IO —

I 14 —

1C —

VO —

AO >-

AO >-

AO >-

AO >-

AO >-

AO >-

AO >-

AO >-

-Y IGCB INPUT CIO —

-Y OO« IN DATA 03 —

-Y DOR INPUT CIO —

-YSSR IN DATA OS —

'. -YSSR INPUT CIO —

B -Y TEL OA IN DAIA 16 —

-Y TEL DA INPUT CIO —

-Y DOAi IN OATA 16 —

-Y IDDAS INPUT CIO —

•Y TEl TAGR IN DATA 5 —

-Y TIL 01 INPUT CIO —

REFERENCE
A ALO PAGES

05.10.11.1
05.10.12.1
05.10.13.1
OS. 10. 14.1
OS. 10. IS. 1
OS. 10. SO. 1

AO t>-

AO >-

AO >-

AO >-

AO >-

AO >-

AO >-

•Y DATAIES 10-

MULTIPLEXEI RESET-

-I i 1 i— 1 i
! INPUTS INPU

SIGNAL ORIGIN SIGNAL

-I DOAS IN DAT* -Y DIN INPUT CIO
13 71 -YDOIRCAIN

-Y DOAi IN DATA -YDOJ1CAIN
14 71 • -Y DC* IN DATA 01

-Y DOAS IN OATA -Y DC* IN DAIA 01
15 71 -YOOI IN DATA 03

-Y OOAS IN DATA -Y DOR INPUT CIO
16 71 -YEMREG DATA 01

-Y DIN OATA 10 OUT .
OUT 73 ' -Y €M KG DATA 03

. -Y DIN DATA II OUT
; OUT 73 -Y IM REG OAIA 04

-Y CNN OATA 12 OUT
OUT 73 -Y EM RIG DATA OS

-Y DIN DATA 13 OUT
OUT 73 -Y EM REG OATA 06

-Y DIN DATA IS OUT
OUT 73 • -Y EM RIG INPUT

CIO

-Y INT REG DATA 01 OUT —

-Y INI REG INPUT CIO—

' --YGC DATA03OUT —

Y GC INPUT CIO^

-Y Cl DATA 03 OUT —
-H

-Y Cl INPUT CIO—

-Y DIN OATA 13 OUT—

-YSSFI INPUT CIO —

-Y ADCO OATA 02 —

-Y ADCO INPUT CIO —

-Y EM REG DATA 05 OUT —

-Y EM REG INPUT CIO —

-Y NASIM IN DATA IS —

-Y NA SIM INPUT CIO —

-Y OAIAVD—

-YADIG4B1 —

1

-YGC A IN DATA IS —

-Y IGCA INPUT CIO—

-YGC tAGR IN 0*TA 4 —

-Y IGCI INPUT CIO —

-Y SSI IN DATA 04 —

-Y TEL DA IN DATA 15 —

-Y TEL DA INPUT CIO —

-Y DDAS IN OAtA 15 —

-Y IDDAS INPUT CIO —

-Y TEl TAGR IN DATA 4 —

-Y TEIOB INPUT CIO —

-Y DOR INPUT CIO —

-1 1 ' •- I — .-YMULTlPLEXfH OUTPUT 10

re
ORIGIN

5>
71
71
71
71
71
Si

73

7]

73

73

73

51

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

^

^

•> 1

>— '

)—— ,

5— — i

>— '

5— <

INPUTS INPI

SIGNAL ORIGIN SIGNAL

-Y GC A IN OATA ' -Y GC TAGR IN
1
 71 DATA

- GC A IN DATA -YGC AGRIN

3 • 71 DATA
- GC A IN OATA -Y GC AGR IN

* 71 ' DATA
- GC A IN DATA -Y GC AGR IN

S 71 . OATA
- GC A IN DATA -Y GC AGR IN

16 71 DATA
-YGC DATA 01 - IDOAS INPUT

OUT 73 to
-Y GC DATA 02 - IGCA INPUT
OUT 73 10

-YGC OATA 03 - IGCI INPUT
OUT 73 |O

-Y GC DATA 04 - INT REG OATA

OUT 73 01 OUT
-Y GC INPUT CIO 51 -Y INT RIG OATA

02 OUT

-YGC DAIA 01 OUT-

PUT ClO-j

-YCR DATA 02 OUT —

-YCR INPUT CIO —

-Y DIN DATA 12 OUT —

-YSSTI INPUT CIO —

-Y OOAS IN DATA 14 —

-Y EM REG DAIA 04 OUT —

-Y EM REG INPUT CIO—

-Y NASIM IN DATA 14 —

-Y NASIM INPUT CIO —

_ -.*A,0-

1 -Y AD IG3B1V1

1

-YGC A IN DATA 14 —

-Y IGCA INPUT CIO —

-Y GC TAGR IN OATA 3—

-Y IGCI INPUT CIO —

-Y SSR IN DATA 03 —

-YSSI INPUT CIO —

-Y TEl DA IN DATA 14 —

-Y TEl DA INPUT CIO—

-Y ADCO DAT A 03

-Y ADCO INPUT CIO —

-Y TEl TAGR IN OATA 3 —

-Y TEL 01 INPUT CIO —

-Y OOIRCA IN —

•Y DC* INPUT CIO —

1-3 | 1

— T : i T i 1— i 1 i 1 i
, *-*. 1 BFV

ITS •
ORIGIN

71 '

71

71

71

71

SB

st

73

73

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

I

, 'i

't

1'

1

1
>-7-

I

I;

f
)

'L
i

•Y OATA R£S 1 1 -1 1 ' ' " 'Y "*" IB " T
•Y MULTIPLEXER RKET ' " *Y MULTIPLEXER RESET —

l

i

•1

....__... —
1 ! [_^ 5 -J '— = -

INPUTS . nTl — ' INPUTS
SIGNAL ORIGIN Q SIGNAL nfllRiM

-Y INT REG INPUT ' CM -Y SSFI DATA 03
CIO SB 5f OUT 73

-Y NA sat IN DATA t£ -Y'SS'FI DATA os "
-Y NA SM IN DATA L—l OU 73
13 -- . 71 - INPUT CIO SB

-YNA SUM DATA - N DA A 01 71
1^ 71 N DA A 01 71

-Y NA SIM IN DATA - N DA A 03 71

-?«Aa«»D.T. '! ; | ££:j ||

-t OPTTSYNS D*VT 1 '1
CIO 58 * IE IDA IN DATA

-YSSFBDATAO) - 3 71
OUT 73 - TEl OA IN DATA

-Y SSFB DATA OZ 4 71
OUT 73

. .IN
SIGNAL

-Y TEL DA IN DAI
15

-Y TEL DA IN DAT
16

-Y TIL OA INPUT
CIO

-V TIL OS INPUT
CIO

-Y TEL AGI IN
DATA

-YTU AGRIN
OATA

-YTEl AGRIN
DATA

-Y TEL AGI IN
DATA

-YTEl AGI IN
DATA

-Y XI O III

-Y DOR IN DATA 02— « .» [

-r DOR INPUT CIO- AU _v cc wu 0, ̂  _

-YGC INPUT CIO —

-YCR DATA 01 OUT —

, - -YCR INPUT CIO —

-Y DIN DATA II OUT —

-Y DIN INPUT CIO—

•Y SSFI DATA 01 OUT —

-V SSFI INPUT CIO —

-Y EM REG DATA 03 OUT —

-Y EM REG INPUT CIO—

-Y NASIM IN DATA 13 —

-Y NA SIM INPUT CIO —

-Y DATAVD —

-Y ADtGai —

-YGC A IN DATA 13 —

-Y IGCA INPUT CIO —

I - 10 — |
1 -T <,L IAt,R IN DAIA 1 —

-3

-Y AOCO DAIA 04 —

-Y AOCO INPUT CIO—1

-YISI IN OAIA 02 —

-YSSI INPUT CIO —

-V TEl DA IN OATA 13 —

-V TEL DA INPUT CIO —

-Y OOAS IN DATA 13 —

-Y IDOAS INPUT CIO —

-Y TEL TAG! IN DAIA J

-v TEL 01 INPUT CIO —

•Y MULT

-t - T Y MULTIPLEXER' OUTPUT n

J L~J

AO

A0,

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

DATA IE

FUXEI IE

>-
>— H

> <

~

-

L

El

IMTS , OUTPUTS mfrMMMnul

ORIGIN SIGNAL DESTINATION |^

- -Y MULTIPLEXER '
71 OUTPUT 10 39

-Y MULTIPLEXER
71 OUTPUT II 39

-Y MULTIPLEXER
si OUTPUT 11 y

-Y MULTIPLEXER
j| OUTPUT 13 39

-Y MULTIPLEXER
OUTPUT 14 -31

71 *Y MULTIPLEXER
OUTPUT 10 45

71 *Y MULTIPLEXER
OUTPUT 11 45

71 *Y MULTIPLEXE1
OUTPUT 12 45

71 *Y MULTIPLEXER
OUTPUT 1 3 45

71 *Y MULTIPLEXER .
50 . OUTPUT 14 45

•Y DOR IN DATA 01 —

-Y DOR INPUT CO—

-Y DIN DAIA 10 OUT —

-Y DIN INPUT CIO —

- Y X I Q I I T —

-Y OPTISYNS INPUT CIO—

-YSSF» DATA 01 OUT —

-YSSfl INPUT CIO^

-Y EM RIG DATA 02 OUT—

-Y EM REG INPUT CIO—

-Y NASIM IN DATA 11—

-Y NA SIM INPUT CIO—

-Y DATAVD —

-YAOIGII2-

' 1

-Y IGCA INPUT CIO—

-YGC TAG! IN OAtA 1 —

-Y IGCI INPUT CIO —

-Y ADCO DATA 05 —

-Y ADCO INPUT CIO—

-Y SSR IN DATA 01—

-Y SSI INPUT CIO —

-Y TEL OA IN DATA 12 —

-Y TEL DA INPUT CIO —

-Y OOAS IN DATA 12 —

-Y IDDAS INPUT CIO—

-Y TEl TAGR IN DATA t—

-Y TCL 01 INPUT CIO—

— *- I Y MULTIPLEXER OUTPUT 11

1 1— — ' - - . .Y

i

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

—

3— <

O ' ' <

>-

L

DATA RES 14-1

J 'Y MULTIPLEXER RESET

REFERENCE DRAWING

1

| *Y MULTIPLEXER
3 OUTPUT 14

-•- T YMULTintXH
OUTPUT 14

J

MULTIPLEXER OUTPUTS

= -"I i.v.v. /̂•"X^- "••'•'>
1 s- ', ' î —

1 ^ — ' ;; ' — i , —

F
.,
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SIGNAL ORIGIN

•Y ADCO INPUT

CIO 50
Y ADR CIO S8
Y DATAGAII 1 J5

Y OAIARtSET IS IS

E Y DAIARESt l le 35

Y DATA RESET 17 15

•Y OAIARfSn IB OS

•Y DAIA RESET 19 35

•Y DATAVD J9
Y DIN DATA 05

•Y DIN DAI A 06
OUT 73

•Y DIN OAIA 01

OUI 73
.Y DIN DATA 06

OUT 73
•Y DIN DATA 09

OUT 73
_ -Y DIN INPUT CtO SB

•Y(M«EG DATA

01 OUT 73
•Y EM REG INPUT

CIO 58
•Y GC A IN DATAOJ 71
•YGC A IN DATA OB 71

-Y CCA IN DAIA 10 71

-Y GC AIM DATA, u 71
•YIGCA INPUT CIO SB
-Y OPTISYNS INPUT
CIO 58

OUT 73
n -Y MA DIS DATA08

OUT 73
-YNAD.SINPUT
CIO 58
>YMULTIPl£XER
RESET 39

-YGC A IN DATA ll_|

\ AO
-YIGCA INPUT CIO-|

AO
- Y T E L OA INPUT C O-

-Y DtN DAT A 09 OUT-

*C -Y DIN INPUT CIO- A°

-Y OPTISYNS INPUT CIO-

-Y AOCO DATA 06 -

AO
-Y AOCO INPUT CIO-

•Y EM REG DAIA 01 OUT -

-Y EM REG INPUT CIO-

-Y NA SIM IN &ATA )) - An
-Y NASIM INPUT CIO-

-Y OATAVO -

-Y DATA GATE 1- £Q

-Y A06GI4B1-

• Y OATA RES IS

•Y MULTIPLEXER RESET

REFERENCE
ALD PAGES

05. 10.18. 1
OS. 10.29.1

05.10.30.1
05.10.31.1 -

05. 10.31. 1

)— <

y—<

>~

>—

>—

>-

>-

SIGNAL ORIGIN

-Y NA SIM IN
DATA 07 71

-V NA SIM IN
DAIA 08 71

-Y NA SIM IN
DATA 09 71

-Y NA SIM IN
DATA 10 71

-Y NA SIM IN
DATA 1 1 71

-Y NA SIM INPUT
CIO 58

-Y SIM A; MULT 65

-Y SIM AB MULT 45

-Y SIM A9 MULT 65

-YTEIOA IN
DATA 07 71

-Y TIL DA IN
DATA OB 71

-Y Til DA IN
OATA 09 71

-YTEl DA IN
DATA 10 71

-Y TH DA IN
DATA 1 1 71

-Y TEL OA INPUT

CIO 58
-Y XI R BIT SO

' -Y XI O BIT - 50
-Y X2 R BIT 50
- Y Y I Q B I T 50

-Y Yl R BIT 50

— -Y MULTIPLEXES OUTPUT 15

L3
*Y MULTIPLEXER OUTPUT 15y

1

i B ~~i T r~ « —

SIGNAL

-Y MULTIPLEXER

OUTPUT 15
-Y MULTIPLEXER

OUTPUT 16
-Y MULTIPLE*!!

OUTPUT 17
-Y MULTIPLEXER

OUTPUT 18
-Y MULTIPLEXER

OUTPUT 19
•Y MULTIPLEXER

OUT.hJl \S
•Y MULTIPLEXER

OUTPUI 16
•Y MULTIPUXER
OUTPUT 17

*Y MULTIPLEXER
OUTPUT IB

•Y MULTIPUXER
OUTPUT 19

AO
-Y IGCA INPUT CIO-

Y TEL DA IN D A T A 10 —

AO
-Y TEL DA INPUT CIO-

-Y DIN 0*1* OS OUT-

AO
•Y DIN NPUT CIO-

•Y X2 Q BIT -

AO
OPTISYNS INPUT CIO-

•Y ADCO DATA 07 -

AO
-Y AKO INPUT CIO-

Y NA SIM IN OAIA 10-

AO
Y NA SIM INPUT ClO-

-Y DATAVD -

-Y DATA GATE 1- /\0

-V AD BG 13*1-

DESTINATION

39

39

39

39

39

AS

41

4J

*S~

«

-Y NASIM IN DATA 09-

.»„„».„«* ao- A0 h

-Y DIN DAIAOTOUT-

AO >
-Y DtN INPUT CIO- V

•*"" - Y X 2 R I I T -

AO >
-Y OPTISYNS INPUT CIO-

- -"-•""»- AQ >. ! IQ.
.... -yAOKCiO-

V-

-YGC A IN DATA 09-

AO >
>- -Y IGCA INPUT CIO-

-V AOCO WIA »-

^ AO »
*"" -Y ADCO INPUT CIO -

-YHl DA IN DATA 09- 1

^_ AO CH
>• -Y TEL DA INPUT CIO- • p

-Y DAIAVD-
-v DATA GATE 1- faQ x

f i T J 1 1? 1 1 " — •••• — | ,

a-"ŝ
r

O)u>

-V N* SIM IN OAIAM-

AO
-Y N* 11* INFUt CIO-

-YDlNOATAOeOUT-

-V OIN INPUT CIO-

-v NA US DAIAMOUT —

AO
-Y NA DlJ INPUT CIO—

-Y Yl Q 6IT-

AO
-Y OPT SYNS INPUT CIO -

-s:r::: AO

1

o—

^ 1 1 i

\ • - ..4 ...... |

It

r
5''

t

i
I -Y NA SIM IN DATA 07 -

i AO
-Y NASIM INPUT CIO-

1 -Y DIN OATAOSOUT-

\ ' -Y DIN INPUT CIO —

I

-Y NA DIS DAT* 07 OUT -

AO
-Y NA DIS INPUT CIO-

-<"""- AQ
-Y OPTISYNS INPUT CIO-

10 -i. "Yii:r"o: AO

EVISIONS

E

>-i D

>-

>-H ' ~

i i
-1 GC * IN DATAG*-

AO
-r IGCA INPUT CIO -

"I

J -""-""JAO
-Y AOCO INPUT ClO—j

-Y TEl OA IN DAIA OB-

AO
-Y T(L OA INPUT ClO-

-Y OAIAVO-

•Y OAIA GATE 1- AO

-Y AOBGMBI-

• v DATA RES I

+ 1- MULTIPLEXER RESE

O— '

3— <

1 YMULIIPl

1-3
• -r MUlTfP

HJ
V- ML/iriPUX£» OUTPUT It — -y MULTIKIXH OUTPUT 17

L3
 L3

-Y MULTIPLEXER OUTPUT 1* -Y MUlTlPLEXE* OUTPUT 17

• Y OAIA RtS 1* — 1 1 *Y OAIA RES 17 -1 I

-Y MULTIPLEXER HESEI 1 -Y MUUIPIEXE1 RESET 1

1 . P- •
1 B I T ! * 1 5 1 1

.
jl

(

-YGC A IN DATA 07-

AO
-Y IGCA INPUT CIO- "

-Y ADCO OATA 10-

AO
-Y ADCO INPUT CIO-

-YTELOA.NDATA07- ^

' ~1 1

-Y OATAVO -

-Y DAIA GATE 1- /\Q

-Y AOBGIOei-

XE« OUTPUT IB

m* OUTPUT IB

•Y DATA RES 19

•Y MULTIPLEXER "ESEI

REFERENCE DRAWING

.!". '.'.: .".°::"::;,i:s .,:,:::,:.•.,.

>H

o-<

>-< •

>H

Y MULTIPLEXER OUTPUT 19

— 'Y MUiJIfUXlt OUTPUT IP

±J
B
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SIGNAL ORIGIN

CIO ifl
-Y ADI CIO X
•Y DATA GATE 1 35
•Y DAlAIESIT 20 35

E -Y DA1AMSEI 21 35
-YDATAMSEI 11 3S
•YDATARfSET 31 35
•Y 0*1* HStl 24 35
•Y DATA RISE! 25 IS
-Y DATAVD 39
-Y DIN OAT* 01
OUT 73

-Y DIN DAT* 2A

OUT 73
-Y DIN DATA 2B

OUT 73
-Y DIN OAT* 03

OUT 73
-YON DAI* 04

-Y DIN DA; A 25
OUT 73

-Y DIN INPUT CIO 56
-Y GC A IN DATA

01 71
-Y GC A IN OAIA
02 71

-Y GC A IN DATA
03 71

-Y GC A IN OAtA
04 71

-Y GC A IN DATA
OS 71

0 06 71
-Y IOC A INPUT
CIO SB

REStT 39

-Y N* SIM IN DATA 06 — . _
AO >-]

Y NA SIM INPUT CIO

- TJZI«:[̂ »:
-Y NA DIS DATA 06 OUT —

AO M
-Y NA DIS INPUT CIO — •

-YV20IIT —

AO >-
-•• OPTISVNS INPUT CIO —

jc -.,««.„_
I .Y AD. CIO— ""

-YGC A IN DMA 06 —
AO >•

-Y IGCA INfUI CIO —

-YAOCOOA,., ,

-Y ADCO INPUT CIO —

-Y TEL DA IN DATA 06 —

AO y-\
-Y TEL DA INPUT CIO_

.Y DATAVD —

-Y ADtGttl —

SIGNAL 0

-Y NA DIS 0*T*
01 OUT 73

-Y NA DIS 0*1*
02 OUT 73

-Y NA DtS DAI*
03 OUT 73

-Y NA DIS OATA
04 OUT 73

-Y NA DIS DATA
OS OUT 73

-Y NA DIS DATA
06 OUT 73

-Y NA OtS INPUT
CIO SB

-Y NA SIM IN
DAT* 01 71

-Y NA/SIM IN
DATA 01 71

DATA 03 71
-Y NA SIM IN

DATA 04 71

DATA 05 71

DATA 06 71
-Y NASIM INPUT
CIO 71

-YOOC IN DATA
01 • 71

-Y OOC INPUT
CIO 71

-Y OPTISYNS
INPUT CIO 58

-Y SIM Al MUL 65
-Y SIM A2 MUL 65
-Y SIM A3 MUL 65
-Y SIM A4 MUL 63
-Y SIM AS MUl AS
-Y SIMM MUL 65

-

• I - 10 -i

!

— -Y MULTIPLEXER OUTPUT 20

"-3
— -YMULTIPUXE* OUTPUT »

•Y DATA R£S 20 '

•Y MUlTIPUXH RESET

REFERENCE
; ALD PAGES

• 05.10. 33.1
05.10.34.1

1 05.10.35.1
05.10.36.1
05.10.37.1
os.ioiss.i

J

•

tIGIN SIGNAL

-Y TEL DA IN DATA
01 ' -

-Y TEL DA IN DATA
02

-YTUDAINDATA
03

-Y TEL DA IN DATA
04

-Y TEL DA IN DATA
05

-Y TEL DA IN DATA
06

-Y TEL DA INPUT
CIO

-Y Y2 Q BIT
-Y Y2 R BIT
-Y Zl Q BIT
-Y Zl R BIT
-Y 22 Q BIT
-Y 22 R BIT

-Y NA SIM IN 0*1* 3J —

-Y DIN INPUT CIO —

-Y SIM AS MULT —

-v ADtciC —

-Y GC A IN DAT* 05 —

-Y ICC* INPUT CIC —

-Y ADCO INPUT CIC —

-Y TEL DA IN DATA 01 —

-Y TEL DA INPUT CIO —

-Y DATAVD —
-Y OATA GATE 1 —

-Y AOtGBBI —

AO

AO

AO

AO

AO

AO

AO

AO

AO

TS OUT
ORIGIN SIGNAL

-Y MULTIPLE XE«
71 OUTPUT 20

-Y MULTIPLEXES
71 OUTPUT 21

-Y MULTIPLEXER
71 OUTPUT n

-Y MULTIPLEXER
71 OUTPUT 23

-Y MULTIPLEXER
71 OUTPUT 24

-Y MULT1PUXEI
71 OUTPUT 25

•Y MULTIPLEXER
SB OUTPUT JO
50 -Y MULTIPLEXER
50 OUTPUT 21
50 ,y MULTIPLEXER
50 OUTPUT 22
50 .Y MULTIPLEXER
50 OUTPUT 13

OUTPUT 14
•Y MULTIPLEX!!

OUTPUT IS

J—i

J-

UTS

DESTINATION

39

39

39

39

39

39

43

45

43

43

43

43

* SIM IN 3*1* 3i

NA SIM INPUT CIO —

-Y DIN INPUT CIO —

DIS OAT* 0< OUT —

-Y Zl Q (IT —

-v OPTiS/NS INPUT CIO —

>-> in
~l

1

D- •

*~ -v

— -Y MULTIPLE XI* OUTPUT 21

— -Y MULTIPLEXER OUTPUT 21

• Y DATA RES 21— J |

-Y MULTIPLEXER RESET 1

J 5 1

-Y SIM *« MUH^

GC * IN DATA 04 —

Y IGC* INPUT CIO —

-Y AOCODATA 13 —

AOCO INPUT CIO —

EL DA IN OAT* 04 —

-Y OAT AVD —

-Y D*TA

-Y MUlTIPL£x£

i

i

j

AO >

1

AO >
]

I — LAO >•

,

AO :

AO :

AO :

AO >

AO 3

\

RES 11 — J

c «(SET — L

i
!

T
_J L_

— . -Y NA SIM IN DATA 03 —

^O -Y NA SIM INPUT CIO —

-Y DIN DATA 01 OUT —

-Y DIN INPUT CIO —

-Y NA OIS DATA 03 OUT —

-Y NA OIS INPUT CIO —

-YZIIBII —

-YSIM A3 MULT

-Y AOt CIO —

-Y GC A IN OATA 03 — ,

-Y IGCA INPUT CIO —

-Y IEL 3A IN DATA 03 —

-Y 0*T*VO — i
-v DATA GATE 1 — i

-Y AD BG61 1 1

H

_, -Y DAT*

•Y MULTIPLES

•Y NASIM IN OATA 07 —

-Y NA SIM INPUT CIO —

-i T rn ..— .

' ~ 1 -r IXNOAIA2BOU1 —

- -Y NA DIS OATA 02 OUT —

-Y NA OtS INPUT CIO —

H 'f Zl Q BIT —

-Y OPTIS'NS INPUT CIO —

-Y SIM A2 MULT

-Y *OR CIO

-Y GC A IN DAT* 02 —

Y MULTIPLES! *
y
 *GCA INPUT CIO —

OUTPUT 22

~3 -Y Id DA IN OAtA 02 —

— -Y MULTIPLEXED -v r" 0* '"PUT CIO —

-V OATAVD —
-Y DATA GATE 1 —

-Y ADIGSII —

AO

AO

AO

AO

AO

AO

AO

AO

1ES 73 -
* ([SIT _

AO

AO

AO

AO

AO

AO

AO

AO

•Y DATA RES 24 -

*Y MUITIPUXE! RESET -

>-

o-

D-

L

J

>-

R E V I S I O N S

f 1

-Y TEL DA INPUT CIO

-YNAJIM IN OATA 01

AO
-Y NA SIM INPUT CIO — MV

-Y DIN DATA 250UT —

AO
-Y WN INPUT CIO —

-Y NA DIS DATA 01 OUT —

AO

-Y Z2 R III —
•^ An

— -Y MULTIPLEXER OUTPUT 23

— r -Y SIM AI MULT —

-YGC A IN DATA 01 —

-Y IGCA INPUT CIO —

-YOOC IN DATA 01 — 1

-V OOC INPUT CIO — ^

-Y DAT AVD —J
-Y DATA GATE 1 _ AQ

-YAOIG«1_

— I — 10 -i

1 *Y MULTIPLEXER RESET -

Y MUUIPLEXEI OOIWT 14

1-3 :
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INPUTS
SIGNAL

-Y MAN Ot DSt
•Y MULTIPLEXER

OUTPUTS
•Y MU.Tin.EXEI

OUTPUT 01
-Y MULTIPLEXER
OUTPUT 01

•Y MULTIPLEXER
OUTPUT 03

•Y Mmnn.ExEi
ovmjriM

•Y MULTIPLEXER
OUTPUT OS

•Y MULTIPLEXER
OUTPUT 04

•Y MULT1PLEXD
OUTPUT 07

•Y MULTIPLEXER
OUTPUT 08

•Y MULTIPLEXER
OUTPUT OT

-Y MULTIPIEXEI
OUTPUT 10

•Y MULTIPLEXER
OUTPUT 11

•Y MUlTlPLEXEt
OUTPUT 11

•Y MULTIPLEXER
OUTPUT 13

•Y MULTIPLEXER
OUTPUT 14

•Y MULTIPLEXER
OUTPUT IS

•Y MULTIPLEXER
OUTPUT 16

•Y MULTIPLEXER
OUTPUT 17

*Y MULTIPLEXER
OUTPUT IB

.Y MULTIPLEX H
OUTPUT 19

•Y MULTIPLEXER
• OUTPUT 10
•Y MULTinEXER

OUTPUT 11
•Y MULTIPIEXE*

OUTPUT 22
«Y MULTIPLEXER

OUTPUT 23
+Y MULTIPLEXER

OUTPUT 14
•Y MULTIPLEXER

OUTPUT 25

ORION

60

40

40

40

40

40

41

41

42

42

a

42

42

43

43

43

43

43

44

44

44

REFERENCE
ALP PAGES

OS. IS. IB. I
OS.IS.19.I
05.15.10-1
05.15.21.1

OUTPUTS

SIGNAL

•Y OUTPUT! EG
DISPLAY GATE 1

-Y OUTPUT REG
DISPLAY GAT! I

•vot/m;r«EG
DISPLAY GATE 3

•Y OUTPUT (EG
DISPLAY GATE 4

•Y OUTPUT REG
DISPLAY GATE 1

DESTINATION

46

47

47

47

•Y MULTIPLEXER

LD

OUTPUT R
PLAYGA

OUTPUT R
PLAY GAT

DUTPUT R
LAY GAT

OUTPUT
PLAY GA

OUTPUT
PLAYGA

•Y MULTIPLEXER

1

•Y MULTIPLEXER
OUTPUT 01

•Y MULTIPLEXER
OUTPUT 01

OUTPUT 04

1

•Y MULTIPLEXER
OUTPUT OS

•Y MULTIPLEXER

E 1

G
E 2 «Y MULTIPLEXER

OUT PUT 07

G
E 3

•Y MULTIPLEXER
E0 OUTPUT OB

TE 4

EG
1 5

•Y MULTIPLEXER DISPLAY GATE (

A

A

A

I Ai

A

A

3 —

—

>—

,

>-)

LD

LD

LD

LITE S

OUIPUI 10

LITE 01 '

OUTPUT 11
•S MULTIPLEXER

LITE 01 '

LD

LD

OUTPUT 11
.4 MULTIPLEXER

LITE 0]

' LITE 04 I

LD
OUIPUI 14 — —

•S MULTIPLEXER
LITE Oi '

A
_

LD

A

A

~

,

LD

LD

OUTPUT IS

•S MULTIPLEXER
~~ LITE 06

•Y MUlttPLE>(*

•S MULTIPLEXER
UTE.07

• Y MUiiPUxii

• S MULTIPLEXER
UTEOB

A

A

—

>—

LD.

LD

A >—

A h

LD

LD

3

A

A

A

A

>—

-

>— 1

—

LD

-Y MULTIPLEXER | 1

•S MULTIPLEXER
urc to

| *Y MULTIPLEXER

•S MULTIPLEXER
LITE ll

•Y MULTIPLEXER

•S MULTIPLEXED
UU tl <

• Y MULTIPLEXER

•S MULTIPLEXER OUTPUl It
LITE 13 <

1

•S MULTIPLEXER OUTPUT 72
— LITE U '

1
LD

LO

LD

•S MULTIPLEXER OUinji Jj

'i

1 -Y MULTIPLEXER

LIU U \: (

1

. >Y MULTIPLEXER

LITE 17 f

1

k— -

A

A

A

A

A

A >

A

A >
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INPUTS
SIGNAL

-v a DATA OS
OUT

-Y a MU a*
OUT

-r at DATA or
OUT

E -Y Cl DATA OB
OUT

•Y a DATA 0*
OUT

' -Y CI DATA 10
OUT

-Y CI DATA 11
OUT

-Yd DATA 11
OUT

-Y CI DATA 1]
OUT

'Y Ct DATA U
OUT

-Y DOAS DATA 01
OUT

-Y DDAI DATA 01
OUT

-Y DDAS DATA 03
OUT

'Y OOAS DATA 0*

-Y DDAS DATA OS
OUT

-Y DDAS DATA 06
OUT

-Y DDAS DATA 07
OUT

-Y DDAS DATA 00
OUT

n -Y DDAS DATA W
OUT

-Y DOAS DATA 10
OUT

-Y DIN DATA 19
OUT

-Y OM DATA 16
OUT

-Y DIN DATA 17
OUT

-T am DATA IB
OUT,

-YOWOATA 19
_OUT

-Y

-Y OUTPI

-Yd

-Y

-YOO*

-Y

-Y8

-Y OUT*

B

-VO

-Y

-Y

-Y

REFERENCE

. ALO PAGES
Oi. 15.01.
OS.1S.03.
05.15.03.
OS. 15.04.
05, 1S.OS.
OS. 15.06.
OS. 13.07.
OS. 11.0*.
05.IS.OV.
OS, IS. 10.

ORION

73

73

73

73

7J

73

73

73

n

n

73

73

n

73

73

73

73

73

73

73

n

73

73

-Y GC DATA 14 OUI-

GC OUTfUT CIO SW 12—

JT (EG DISPLAY GATE I-,

-Y CI DATA 14 OUT -

OUTPUT OO SW BS -

-Y DIN DATA 24 OUT

DM OUTPUT CIO SWM

-Y DtS DAtA 01 OUT -
MS OUTPUT ao sw is -

-Y DDAS DATA 10 OUT .

3 OUTPUT CIO SWi*

Y EM (EG DATA 16 OUT

EM OUTPUT CIO SW 17

C OUTPUT CIO SW B2
UI IEG DllfLAY GATE 1

-Y CI DATA 13 OUT
r a OUTPUT ao sw u

-Y DtN DATA 23 OUT

N OUTPUT CIO SW 84

-Y MS DATA 07 OUT

OK OUTPUT CIO SW IS

-Y DDAS DATA Of OUT

DOAS OUTPUT CIO SW 16

-Y EM IEG DATA 15 OUT

EMOUTPUTC10SWB7

- i i s 1 i

INPUTS

SHUN. • '

-Y DtN DAT* ir
OUT

-Y DtN DATA 11
Our

-Y DIN DAT* B
OUT

-Y DIN 0*T* s
OUT

-v WN OAT* 1*
OUT

-Y DtS &»T* 01
OUT

-Y Dfs DAT* a
OUT

-Y IMS DATA 03
OUT

-Y DtS DATA CM
OUT

-Y DO DATA Q£
OUT

-Y Dtt DAT* fe
OUT

-Y DCS DATA 07
OUT

-Y DB DATA 0|
OUT

-Y EM tic DATA
07 OUT

-Y EM UG DATA
Of OUT

-Y EM «G DATA
09 OUT

-Y EM KG DATA
10 OUT

-Y EM tEG DATA
n OUT

-Y EM tEG DATA
10UT

* EM IEG DAT*
3 OUT

• EM tEG DATA
* OUT

- EM KG DATA
5 OUT

- EM « G DATA

- AO
-

- AO

- AO

: AO

: AO

: AO

- AO

- AO

1 AO

- AO

- AO

- AO

>—

^

> —

~

> — i

~

>— 1

0*BQI»

7i

n

7!

73

71

71

73

7J

75

7*

73

71

7«

74

Jt

7*

74

I

- I —

INPUTS
SIGNAL ORIGIN

"ouf0*'*" 73 -VGC" DATA II OUT _

OUT 73- . . CAT! t .*.
-/ CC DAT* 07

OUT 73
-Y GC DATA 01 _v CI DATA 11 OUT • -

OUT 73 1 -
-* GC DATA 10

OUT 73
-YGCQAt* II -Y DIN DATA 220UT . _
^J1 ^ T3 -YOWOUTPUT CIO SWM . _

OUT 73 1 -
-*GC DATA 13

OUT 73
-Y GC DATA 14 -Y DtS DATA 06 OUT - -

OUT 73 -Y OS OUTPUTOO SW IS - -
-VINT IEG DATA . .

33 OUT 73
-Y INT KG DATA

-".N^no DATA n -Y OOAS DATA Oi OUT .-
03 OUT 73 -Y DOAS OUTPUT CIO SWM - -

*Y INT IEG DATA ( _
OtOUT 73

-" INT IEG DATA

-Y^GDATA " -YWIKOAIAHOUI..

01 OUT 73 -Y EM OUTPUT CIOSWI7- -
-Y INT IEG DATA , _
0»OUT 73

-YINTIIGDATA

-YOTWtA 06 " -Y INT KG DATA 10 OUT- -

OUT 73 -V INT KG OUTPUT CIO SWM- -
-Y SVI DATA 07 L

OUT 73
-Y UFI DATA 01

OUT 73

-Y GC DATA 1 1 OUT

-Y GC OUTPUT CIO SW 82 —

-Y OUTPUT UG DISPLAY GATE 1 -•-

-Y CI DATA 1 1 OUT - -

-Y CR OUTPUT CIO SW 13 - -
I r\ -S OUTPUT , _

-YtXN DATA tlOUT- -

-Y MS DATA 03 OUT. .

-Y DOAS DATA 07 OUT - -
-Y DOAS OUTPUT CIO SW 14 - -

-Y EM KEG DATA 13 OUT- -

-Y EM OUTPUT CIO SW 17- -

-V INT ftEO DATA 09 OUT- -

-Y INT RES OUTPUT SWU- -

LU oar UTE i -t GC OUTPUT cio sw K —
-Y OUTPUT IEG DISPLAY GATE 1 _•]

-Y d DATA tO OUT —
- Y CR OUTPUT CIO SW 13 -

I

-Y DIN DATA MOOT -

- Y DIN OUTPUT CIO SW 14 -

I

-Y DTS DATA 04 OUT -

-Y US OUTPUT CIO SW IS -

'Y DDAS DATA 06 OUT -

-Y DOASOUTPUTC10SWM-

-Y EM IEG DATA 11 OUT -

-Y INT tEG DATA 01 OUT -

-Y INT REG OUTPUT CD SWM -

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

- AO

AO

: AO

- AO

- AO

- AO

- AO

- AO

- AO

- AO

>— i

»— i

0— <

) — 1

>-

~

~
) — 1

) —

! I • I '.

« - T S 1 1 1 1 1

I°Ho
_*. Y GC DATA 09 OUT -

rX -Y tAJIPUT UG DISPLAY GATE 14

'

;

-Y CI DAI* Of OUT .

-Y DtN DATA HOUT.-
-Y DIN OUTPUT CIO SW M -

I

-Y OK DATA 01 OUT -
-Y OB OUTPUT CIO SWI5-

1

'Y DOAS DATA 0) OUT -
-Y DOAS OUTPUT CIO SWU -

1

-YIMttGOATA 11 OUt -
-Y EW OUTPUT CIO IW17-

|

-Y INT UG DATA 07 OUT -

-Y INT REG OUTPUTCIO SW M -

T -V GC DATA 06 OUT

-V OUTPUT UG DISPLAY GATE 7 -•

-Y CI DATA 01 OUT -
-Y CR OUTPUT CIO iw 13 -

1

-v DIN OAT* 11 OUT -

-V DIN OUTPUTCIO 5*14 -

1

-Y DIS '."I* OlOUt -
-Y OIS OUTPUTCIO SMtS-

-r OCAS GAM 0< OUT -

'
•Y EM IEG DATA 10 OUT -

-Y EM OUTPUT C10SWI7-

-Y INT IEG DATA 06 OUT -

-Y INT REG OUTPUT CIO iw M -

I LD — •*OW'W -vSSfl OUTPUT CIO SwBl—
-v OUTPUT IEG DISPLAY GATi J _._

-V GC DATA 07 OUT

-Y GC OUTPUT CIO SW B2- -

-YCI DATA 07 OUT - -
-Y CR OUTPUT CIO S* 13 - -

i —

-Y DIN DATA I7OUT

-Y DIN OUTPUT dOlwM- -

-Y DIS DATA 01 OUt- _

-Y DIS OUTPUT ao sw ii- -

-V DDAS DATA 03 OUT

-Y DOAS OUTPUT CIO SWM- -H

^
'Y EM IEG DAT* 0* OUT - -

-Y EM OUTPUT CIO SWI7- -

-Y INT REG OUTPUT CIO SWM- -

AO >—

- AO

: AO

: AO

: AO

- AO

AH

AO

: AO

- AO

- AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

) 1

)

)—

>—

)

D— <

>— — i

)— i

>—

A *-V D.SPUTIS

-YSSfl

-V SSFB OUTPUT
-Y OUTPUT UG DHPl

-YGCC

-Y GC OUTPUT

-Yd a
-Y CR OUTPUT

-YDIND
-Y OtNOUTPUl

-YDOAS
-Y DDAS OUTPU

-YFMREGD

-Y EM OUTPUT

H- T 1 1 n \— ** OUTPUT

1 1 Wi'U"* -V NT IEG

-Y SSFtO
-Y SSFB OUTPUT
-Y OUTPUT IEG DISP

•YCCt
-Y GC OUTPUT

-YCIO

-Y CR OUTPU

-YDCN

-Y DIN OUTPUT

-Y DDAJO

-Y DDAS OUTPUT

...|. .,:
1 .

>ATA 07 OUT —

CIO SW Bl —
AY GATI J _^.

>ATA Oft OUT .

CI03W B2-

ATA CM OUT .

CIO SWM _

kATA 16 OUT -
CIO SWM.

TOOSWI6.

AIA 08 OUt -

aoswi?-

SAIA 04 OUT.

PUT SWM.

ATA 06 OUT

MM 03 OUT -

ATA 05 OUT .
rrciOiwu-

JATAI3 OUT-

C10SWB4-

1

ATA 01 OUT -
CIO SW b .

, T in *S OUTPUT -V EM IEG DATA 07 OUT -
^U WSP UTE 7 -Y EM OUTPUT CIO SV* 17 •

-Y INT IEG DATA 03 OUT-

-Y INT REG OUTPUT CIO SWM -
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INPUTS
SIGNAL

-Y COO DATA 01

thru 11

-Y Cl DATA 01

ihtu 04 OUT

-Y DIN DATA 03

T(»U is our
-Y GC DATA 01

thru 04 OUT

-Y tM IEG DATA

01 lr*u U OUT

-Y INT IEG DATA

01 OUT

-Y INT ICG DATA

01 OUT

-Y NA MS DATA

0) thru 08 OUT

-Y SSFB DATA 01

thru OS OUT

-Y XI 0 BIT

-Y XI 1 BIT

-Y XI Q BIT

-YX1I BIT

-Y Yl Q BIT

-Y Yl 1 BIT

-Y Yl Q BIT

-Y Yll BIT

-Y Zl Q BIT

-Y Zl 1 SIT

-Y Zl Q BIT

-Y Zll BIT

*Y OUTPUT REG
DISPLAY GATI 3

*Y OUTPUT IEG
DISPLAY GATE 4

•Y OUTPUT IEG
DISPLAY GATE S

-Y DIN DATA 01

.YDIN DATAEA
-YDIM DATA 2 B

ORIGIN

i*

n .
n
73

74

73

73

n
73
SO
SO
50
SO
X
SO
50
10
so
SO
50
»

4S

4S

43
72
72
72

-Y SSFB DATA 05 OUT

Y SSFI OUTPUT CIO SWB1

-Y OUTPUT KEG
DISPLAY GATE 3

-YGC DATA 04 OUT

-Y GC OUTPUT CIO SW Bl

,-YCfl DATA 04 OUT

-Y C* OUTPUT CIO SW B3

-YOIN DATA M OUT

Y DIN OUTPUT CIO SWB4

-Y INT (EG DATA 01 OUT-

Y INT «G OUTP CIO SW UP

-Y SSFB DATA 04 OUT'

Y SSFI OUTPUT CIO sw

-YGC DATA 03 OUT
•Y GC OUTPUT ciO sw

-Y Cl DATA 03 OU1

Y ci OUTPUT ao sw

•Y DIN DATA 13 OUT

Y DIN OUTPUT cio sw

•Y CM (EG DATA OS OUT

-Y EM OUTPUT cio sw v

•Y INT *EG DATA 01 CMJ1

INT IEG OUTP CIO SW 18-

RCFEKCNCE
*LD PAGES

QS. ii.it. i
OS. IS. 11.1
OS .11. 11.1
01. 13. 14.1
OS. 13.15. I
OS. IS. U.I
OS.U.17.1

- *S OUTPUT DISPUTE 10

1 (_ D — *S OUTPUT DtSP LITE I

-YSSFI DATA 03 OUT —

-Y SSFB OUTPUT CIO SW 81 —

-Y OUTPUT XEG DISPLAY GArt 3~

-YCI DATA 01 OUT—

-Y Cl OUTPUT CIO 5*13-

-YDIN DATA 12 OUT—

-Y DIN OUTPUT cio sw M—

-Y EM IEG DATA 04 OUT-

-Y CM OUTPUT cio sw v—

-Y SSFB DATA 01 OUT

-Y SSFB OUTPUT CIO Sw B

Y OUTPUT IEG DISPLAY GATf >

-YGC DATA 01 OUT-

-Y GC OUTPUT cio

-r WN DATA II OUT-

f DIN OUTPUT cio si

-Y EM IEG DATA 03 OUT.

-Y EM OUTPUT CIO SW tf-

-YSSFI DAT* 01 OUTt-

-Y SSFB OUTPUT CIO SW 11-

V OUTPUT tEG DISPLAY GATE 3 -

-Y MN DAI* 10 OUT-

Y DIN OUTPUT cio sw B4-

-Y EM IEG DATA 03 OUT —

-Y EM OUTPUT CIO SW 17 —

-Y XI OUT

Y OPTISYN IEG OUT CIO Sw II

-Y OUTPUT IEG DISPLAY GATE

•YDIN DAIAQ9OUT

-Y DIN OUTPUT CIO SW 14

-Y OUTPUT «G DISPLAY GATE 3

-Y EM IEG DATA 01 OUT

•Y CM OUTPUT CIO SW B7

Y OPT1SYN IEG OUT CIO SW 111

-Y OUTPUT IEG DISPLAY GATE .

-Y COD DAT
-YCODClOiv.il

Y OUTPUT If C DISPLAY GATE

-Y DIN DATAO3 OUT

-Y DIN DATA CIO SW Ml

-Y OUTPUT I£G DISPLAY GATE

-YX3QBIT

-YOPTISYN IEG OUT CIO SW B1C-

-Y OUTPUT IEG DISPLAY GATl

*Y COD DATA 10.

-YCODCIOSWBI1
-Y OUTPUT IEG DtSPLAY GATE S

AO

AO

AO

AO

LD ^
.S OUTPUT

3ISP LITE 12

AO

AO

AO

rr
-YWN DATAOaOUT

(D
-Y XII BIT".

-Y OPTISYN IEG OUT CIO SW |l

-Y OUTPUT I!G MSPLAY GATt

-YCOODATAO

-YCODCIOSWH

Y OUTPUT IEG DISPLAY GATE II

-Y MNDATAO6O
Y DIN OUTPUT CIO SW

Y OUTPUT IEG DISPLAY GATE 3—-Y OUTPUT IEG DISPLAY GATE 3 •

-Y NA us OAT* 09 our J
-Y NA CMS OUIP CIO SW If j

AO

AO

- Y Y 1 Q I I T .

•Y OPTISYN IEG OUT CIO Sw Biff
-Y OUTPUT IEG DISPLAY GATE 4-

AO

-Y COD DATA 0< —

-Y COD CIO SWI11—

Y OUTPUT IEG DISPLAY GATE S—
AO

-YWNDATA050UT-

-¥ MN OUTPUT CIO SW B4 -

Y OUTPUT IEG MSPLAV GATE ]-

-Y NADtS DA TA 07 OUT.-

' NA DIS OUTP CIO Sw l»-

AO

AO

Y OfTISYN IEG OUT CIO SW 1(0-

-Y OUTPUT MG-
DISPLAY GATE 4

AO

-Y COD DATA 07—

-Y COD CIO Sw lll-

v OUTPUT IIG MSPLAY GAn i-
AO

-Y DIN DATA04OUT
-Y DIN OUTPUT CIO SW B4

Y OUTPUT IEG DISPLAY GAT! 4

-Y YIO
-V OPTISYN I _
OUT CIO SW 110

-VCODDAU06

•Y COOCIOSW 111 j AO

-y OUTPUT IEG MSPLAY GATE I

-Y DIN DATACO OU1

-Y DIN OUTPUT cio s
Y OUTPUT IEG OtSPLAY GATE

_ —

^AO

AO

' NAMS DATA OS OUT*-

A MS OUTP cio sw i»— AO

AO

-Y COD DATA OJi

-Y COD CIO SW III

-Y OUTPUT IEG DISPLAY GATE 5
AO

-*S OUTPUT DISPUTE 1

-*S OUTPUT DISPUTE 18

--S OUTPUT WSP LITE I

-•SOUTPVTDISPLITE

-*s OUTPUT MSP LIU 11

-YDIN DATA2AOUT

-Y DIN OUT CIO SW

Y OUTPUT IEG DISPLAY GATE

-Y NADISDATA04OU1

-Y NADIS OUT* CIO S\

-Y COD DATA 04

!-V COD CIO 11

-Y OUTPUT IEG DISPLAY G»n J

-YDIN DATAOl OUT

-Y DIN OUTPUT cio sw
-Y OUTPUT IEG DISPLAY GATE

-Y NA US DATA 03 OUT

NA DIS OUTP CIO SW

-Y COD DATA 03

-Y COO CIO SW U

Y OUTPUT *EG DISPLAY CATC

-V DIN DATA 2QOU1
-Y DIN OUTPUT ClOVS'

Y OUTPUT IEG DISPLAY GATf

-Y NA MS DATA 03 OUT-

-Y NA MS OUTP CIO SW

Y OUTPUT IEG DISPLAY GATE

-YZ7Q
JPT1SYN IEG OUT CIO Sw Bl

-Y COD DATA 07'

-Y CODClOSWII

-Y OUTPUT IEG DISPLAY GATE 5

-YDIN DA TA 2 5 OUT—

..y DIN OUTPUT CIO SW B4—
•-Y OUTPUT IEG DISPLAY GATE S—

AO

•Y NA MS DATAOl OUT'

-Y NA MS OUTP CIO SW

-Y OUTPUT IEG DISPLAY GATE

-YIH

-Y OPTISYN IEG OUT CIO Sw 111

-Y COD DATA 01-

REFERENCE DRAWING
DISPLAY GATE S

AO

•S OUTPUT DISPUTE 11

-»S OUTPUT MSP LITE 13

-+s OUTPUT WSP LITE 14

LD I •* OUTPUT DISPLITC IS

LIST OF MATERIAL OR P A R T S LIST

H IS

D«T« OUTPUT OSPLAY

F 6942020
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INPUTS
SIGNAL ORIGIN

-Y NHOl

[ 3 J4
-V NIBOL
tl 4 14

NTCOl
5 34

rt 3 4"
P) 3D ««

ICWKt 61
- Alt 1 4»

ATE 2 40
H ACC SU»

- BIG 3 4"

-YINM ACCSUBCIC —

-YCONrtOlBIT 23 —

»Y RESET

D

-Y NH ACCSUBCtO —

-YAOFCBC13 —

-Y INM ACC SUB CIO —

-YCONUCH.BIT 24 —

•Y BESET —

-Y INH ACC SUB CIO —

-Y AD fCKU —

-Y INH ACC SUB CIO —

-Y CONTROL BIT 2i —

tY RESET

B

-Y INH ACC SUB CIO —

-Y ADPCBGI3 —

A REFERENCE

01.04.01.

05.04.02.

Oi.CM.Oi.

05.04.06.

Oi. 04.07,
M. tU.CH.
05.04. 09.

^9 1 T^ I w I ' ~t T F^ ~~ — I — 1 rr; 1 -m 1

OUTPUTS

j SIGNAL DEST NATION

A >

A >

A >

A >

-Y SET I «•=
-Y~sm »«
.Y SET 1 ti
-Y~5ETJ is
-Y SET 3 4=
-VTFn 4-
-Y UtCTR 1 4?

-YU*CTH2 4«

-Y URCTR 3 t-
-Y URCTH 3 4?
-Y INM X
-Y INH Y
-Y INH Z

-Y AO r**G 3 - „
1 A >

0
CVJ

O) . .
( £ > • • ' . ' .

-Y AO FA»G 3 —

' - " ' A >— I • ' .

1

H T»«r».

1 ;

'

' •

t . -YCTR —
. -Y U*CTF1 —

1

~1 1 - ' P -VOLtCIO- .vr.A»,_
•— 5 ' - Y A O P A 9 G 3 — «U v.c^-

LS

-Y AO *A»G 3 —

-Y AD PABG 3. —

— 1 rH T

,' -YAD« r -YUK1.I-
L| AO 5 — ' . .

T^ • 1 U? r~ -̂̂ Lr-iJ Ll PD --YUKHI

H L. - - -Y STOP SUB

'• " 1' ucn-i

-Y AO PCT£3X ft P -' _J 1 *Y INMIIIT su< CTR21-

'! -Y AO Z3B — ** '
1 -Y AD X3B — ,

n 1 ' .:1?!~

L3

Y INHIBIT SUB CTI2 -YDLZCIO .-.

. -YADPABG3
 MU

 -YADY3I-

1 — -YAOtft iCI— * - ... -Y«G— 1

P 0 -Y INHY ' -Y AO Z» A U ' _Y y»CTII 2 —

1 1 - 1 J

-Y AD f ABC 3 —

-Y AD PABG 3 —

r- A *

A 3

L3

A >
-Y AD rABG 3 —

L»

' -Y ADIClCI — . 1

i -YADZ3. A 3 '
j .Y INHIBIT SUB Cm —

' ' . -Y AD Z3B —

j ' 1 , .. - -VCATI3-

Y INHItlJ it* C«3 - . i 1 -Y Crt 3 -

. -Y DL3CIO . « -V URCTI 1 -

L| - Y A O P A B 0 3 MU . • •

1- 1 1 - ,, • .- -YADW3B —

-Y.OBI - • • -YUKH3-

-Y.DY,- .

-Y AD f Aidjxi 1 "

L3 L,

, pn -VOETD • REFERENCt

,__, T 'r-i T ~^^

10

«n

10

10

AO

AO

10

TO

AO

AO

REVISIONS
"" ["a"0"0"" o((c«i>i«»i o.u CM. .»*0»t

ftFLEASE

— -Y sn i °

L3
— -YsTTT

-

1-3

GATE 2 '

L

Y SIT 3

3

— -YSTTT

-Y GATE 3 1 _

: DRAWING

-Y AD WM — 1 1 1 . •- '

- Y G A T E 3 — A J' " - V A D I G I — . |, • . - . 1 ^mi •«»•„,.. co^.., 1

-Y CTR 3D — -Y AD YM — H , OUI.IBI „,„ M..

-YAD^AM— ' intiot »ri «.,

- - . ] ' " . .'.c',̂ . D'«'L% ".'."»

" ' ! , ' . . - • 1 ' • ' "
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""<•»"> o* • INTERNATIONAL BUSINESS MACHINES CORP.

uTZjL r7-^ T1ILt
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,•".

'- .' . 1 - 9 •> = a | - - - 7 6 - | --5 | ' - -4 - - - 3 •"._- 2 /r- 1

0-1
INPUTS

SIGNAL ORIGIN

-Y LOAD ACCEL
(X. 1 CIO 59

-Y LOAD ACCEL
0*. 1 CIO »

E -Y LOAD ACCEL
Di 3 CIO

.Y MULT DATA

-YSttl
-YSTTT
-YSEI2

-YSEI3

-Y UBCTTT
-Y U*C«2
-Y U*CT%}

-Y UKCTI3

D

-yr icACC- I

-Y *D W38 — 1

-YMCACC

A

-YAOW31 —

A

OUTPUTS O
SIGNAL DESTINATION £*

-YCT« ^>

-Y CttD '
-YGATl 1
-Y-CATE 2
•YIEG
•Y *EG3

-YADY3* —

-. CTBO - AO 3—

r -Y (X 1 CIO
-YADZSi —

_ J -YIEGD — AO *—

r y DL i cio _y Ol , CIO __

-Y 01 3 CIO

-Y 01 7 CIO

* 1 - V G A T f ? —

10 *— I — -* KG INFO

Li -VCH30 ~ .,,

-Y ADPC 3B — | ( __]•

J V.DX3B-I 1 |

PD — ~v GATE 3 -Y KG 30 —

, , -YADXM - AO 5—

- I AO J L' — A "— '
- Y A D B G 4 C 2 1 I t

J l

10ME* -YAOX:.— AO >—

1 - -yCATII-
— LJ 1 1 L|

LI LT-
- V A D P C B G 3 I '

1
) 1

-Y AO W3> —1

-YAOBG1C2- ft ) -,

1 ...,.._

PD — -»<SATM .»»o,i- "Ton

' ""> ' -Y ORm —

-Y AO Y»

- Y A D P C 3 B - LT. Y O A r t 3

-Y AD Y 3B - I 1 . "* 3

• Y A D B G 2 C 2 — ' -ten 3 ' «' •*

REVISIONS

V"f .""** "OTI" • o**e«i'Ti0i.
| R E L E A S E

-¥40X31

-YADWM _ A 3 1

-Y DLO " *~ '

i— LI I „„ i r~^PD — -»«o
1 L3 ' ' L3
.

1 YfES __

1 1 -YA02» _l -'«*- J

U

L -Y AD WM —

1 1 1

"— A , A ^ ! '}-JDLY[--VO.O • ;£^ «° f " |
1 y

-vtETT— .1 GAlt 1

-Y AO Z3i ~—

-Y AD

AO > 1 -Yi

-Y sii 2 — -YGAtI 1 —
-Y OKTI~J— -YlK" /\Q i i

-vriwre i —
1- -*ADX3» - ^ '
1 -V GATE 2 —

•-"f SIT! — -Y GATE | —

-Y wen i— -Y«G— Afj a •
-Y sir i —

-Y AO X3I — ' 1

-VIK-. /\n •» , -vcT»rn

-Y men j _

» ~ ^ > -V AD Z 31 1

o-

1 i PD Ycr*

•
AO > •

>-3
•YCTI -YAOZ3* ~

| | -YM03 — *

.Y.OS, 1

-Y AO Kit — -Y AO 231 —

Y *IG 9

1 1 -»«- A .,™,
PO — -YGATiJ -Y OlO — "

1 '" __^ pQ _ .Y1£G3 -YGAn3 — i

YttG

^3 -Y men 3 —

- i

:!
li

-1 AD fA»G 28 — I '

L- 1 -> AB X» 1 -Y Cn 3D

ALD PAGES

05.04.01.
05.04.07.
05.04.03.
04.04.04.
05.04.06.
05.04,07.
OS.04.0B.
05.04.09.

. 05.04.26. J

O J

L3

,.,,__T

L3

0«T( CHI »»o*tl

0

— — -YCTID

B

REFERENCE DRAWING

ui.ii» •»»• ••(*• iONN4« »»>»(• MTI INTERNATIONAL BOSIRE38 MACHINES CORP.
ouinot Km HAI riOfMlL Iltltll •IVIIIH
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i eoo jj «?* i «9B i -V}? nr .-.IB : T

E

-Y On IEG CIO —
AO 5 i-Y DATA lit 14 l""" "

-YAD PABG2YA —
„ -YINHX- AO >

L

•Y OUT REG IES

-Y AD PASGZtt —

-YOniEGCIO —
AO J 1

-Y DATA Bit 11 —

c
-YADPA8G2YA — |

-YINHY— AO P—
-Y YQ |

L

•YOniEG IEI ' 1

•Y OUT IEG I£S 1

-Y ADPABG2YA —

_YTO —

B AQ 3 i
-Y DATA III 22 —

-Y AD PABGZYB —

-Y2Q —

L

*Y OfT UG IES 1 1

»Y OUt IEG IES 1

-Y AO PABG2YB —
-YlNHZ— A 3

-YZG —

A REFERENCE

05.04. .
05.04. .
05.04. .
05.04. .
QS.04. .
OS .04. .
05.04.20.
OB-O4 21 .
03.O434.

INPUTS

SIGNAL ORIGIN

- AD PABG A 10
- AD PABG B 10
- AOPCBG 10
- DATA Bl 4 14
- DATA S 14
- DATA 6 34
- DATA 7 34
- DATA B 34
- DATA 9 34
- DATA 20 14
- DATA 1 1*
- DATA 51 22 14
- OAIAI 3 14

DATA Bl 4 14
DATA Bl 25 34 -
OPT IEG CIO 59
0>T IEG CTO 59
XQ 51
SO SI
XI SI
Xl 51
YQ 51
YQ 51
Yt 51
7S SI
ZQ 51
15 51
Zl 51
21 51

OUTPUTS

SIGNAL DESTINATION

- XIQ . SI
- sra si

0 lit 47, a
t 51

- m si
1 BIT 47. 42
Q <1T 47. 41

- •«' "." -YHOtOCON —

: vre » A >f PD
Q BIT a. 42 -Y Oft «G QO — |

:vri li •
0 BIT 47, 44 1

- Y3I BIT 47, 44 L "T
Q 51

- TTct si - . 1

i j| -Y on IEC ao —
- ZTl 31 AO 5—1

1 BIT 47, 44 -Y DATA HI 15 —

IBIT 47,45

- Y AD PABGZYA -

-YINHX - AO 5 •<
-Y XI _

Y XIR

16 I" iffPD -i-
*v o.w »ro m — J 1

Y XIQ i— -7TUQ j— 06A *v our tin m 1

5 | -Y AD PABGTft —

— PD -iJ I -
-Y IHMX — A J '

TSLT -*-TSLI - I -| -Y»-
' Y XIO BIT

-Yonucao- |

-v «,..„„- AOP— 1

-Y AD R4BG2YA —

-Y INHV— AO *~~<

-YYl _

Y Y ! R

LS r

1 YIO i Y YIQ r- QBB " 1
•Y OUT IK Ltti- 1

-6 1

- PD -*- I -

Y 210 | — — Y ZIQ

6 I— I 1— 1
-PDljT-

TSLT -^ TSLI- I -i "^TY? A >- "' 1
1 — Y YIO BIT

-Y On IEG CIO —
AO >— i-Y DATA UT 23

Y AD PABGZYB —

- YITJH? — AO J™J

-Y Zl —

Y ZIF

Lg r

— PD -•-

.vcn^us-JT "I 1
*Y OUt «EC US '

1 — OBC

1 -Y AO PA8G2YB —
1 -Y1MH7 — A 1

TSLT -i- TSLI I -| -L— 1

- *Y On t£G UJ.

--Y OP REG BES

-Y XIR pRBA

I -TSLT -i- TSLI - I

| 
69

42
02

0 L

]

-Y INHX — AO ~̂~~"•y *° -L_r

J
-Y XIR BIT

*Y on no IB J
•Y OUT IEG IB

-Y On IEG CIO —

•Y DATA BIT 17 —

- Y A D PABG2TA —
-YlNHX-

-Y XI

r— OCC

L6

AO >—

AO >— •>

I- 1 -TSLT -i- TSLI- i -— :;̂ ;r:±J
-Y AD PABGZYA —

-Y AD PA8G2YA — "v **

:

p, p..

1

1

'Y*Q "

-Y Ofl IEG CIO —

-Y DATA III Z> —

t ADPABG2YA —

( Y YIR BIT

*v on CEG its 1
•Y OUT IEG IES

-Y ADPABG2YA — j

.Y On IEG CIO —
AO 3 —Y DATA lit 14 —

-Y AD PABG2YB —
-riNHz- AO ? — <

-y 70 -_
- Y Z I R r— RBC

I -TSLT -i- TSLT - I

-*

Y Z I R BIT

*Y OUT MC IIS

ADPABGZYS —

-Y ZQ —

-YOPT IEG CIO —

-Y OATAUT II —

A 3

AO > 1

-YADPABGZYB —

i — OCA

16

'
- Y A D P

'

AO J — ^

I

r
 -YCH IEG IES U

*Y OUT IEG «S 1

ABGZYB —

-YYl —

-Y OPT UG CtO —

-Y DATA BIT 25 —

-Y AD PABGZYB —
-YINH2 —

-YZI —

16 1
-1 T U TSLT Li- TSLI - I — VZZQBH

I I 1 I

•YOfl

•Y OU1

-Y ADPABGZYfl —
-Y IN HZ —

RFFFRF

•too

AO >— i

AO >-i

L

MGIES 1

A >—

REVISIONS
*" ot-ct piictirno. " ~^T ̂  ,„,„„,.

cei 5 RELEASE

i — RCC

-6

— I -TSLT -*- TSLI. - I V X 2 R B I T

•

1 — RCA

-6

-

i — RCB B

•6 , , , , r— -,, 1
— | I -TSLT -A- TSLI - I --"«"»T

MCE DRAWING

'""" «'" "•
»"•" '9 »«'*HID «.T

I FLAM t FLACI

= 'H ISSi

^ ' " : ' ~ —

> FEDEI4L ITITIII II*IIIM

-, U.K.tUti. '•'•*' "'"

. '"" MOSTATE r-764 ACCELEROUETER SIMULATOR

"",""
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INPUTS

SIGNAL ORIGIN

- ACCEI P Ot
O 40
PAftGJX 1 10
PA1G42 10
PCSGtl 10

I . Nnoi
13 34

NNOl

24 14

a 34
en i 49

. utcn i 4a
en 3 «
Q SO

. — cl jo
1 SO

. — i so
Q JO

- TTcT SO
_ - Yl 1 SO

- TTI JO
- Zl Q SO
- JT3 so
- ZI I JO
- zn so

D

-Y ACCEL P OtMCIO —

A >~

-Y CONTIOl NT 23 -

-Y AO PCIG 13 — 1
1 A >—

-Y ACCEL P CM M clo -4

c

-Y ACCEL PC* M CIO —

A 3—
-Y CONTKCH. SIT 24 —

OUTPUTS

SIGNAL DESTINATION

- XQ SO

- X*5 SO
- x« so
- xl 50
- YQ SO
- 73 50
• Yl 50
• 71 50
- ZQ SO
- ZQ 50

M 5 0
50

-Y ADPAIG2B -
— i -Y wen i — A 3

Li / L

A
-Y u«cn i —

-Y ADPAtGZB —

. -Ymcn2— A > 1

L, L

1 _l — 1
VACCELPO.MC.O * >—"-**"««•- A ) '

B

-Y ACCEL P C* M CIO —

A 3-
-Y CONTKCH. MT 2J —

-YADPCiGll —

A >
-Y ACCEL P or M cio —

*

REFERENCE
ALO RMJES

01.04.10.1
OJ. 04. 11.1

01.04. 11.1
01.04.11.1

1

-Y ADPAWJZB-
1 -YKCTO— A 3

1

-i— n -\

5QB ' 1 5O7 P

-Y D A T A BIT 14 —

-Y INH X —

-Y men i —
-Y PLUS 1 —

-YXTI -

-V THW X -
-v AO PAIG3* : —

-V UtCTl 1 —

-Y MINUS 1 —

-Y men i —
-Y PIUS i —

-Y ADPA«G2X1

-Y UtCI« I —

• Y MINUS 1

-Y OP REG RES — I 0 ''

pf) -Y PVUS I

L - AO
i 1 -Y DATA BIT 16 — - „

— ' -Y wen I — i
-Y PIUS 2 —

-Y ADPA1G2XI • —
-Y UtCH I

-Y MINUS 1 —
-Y Y 1 1 —

-Y"ISH~Y" —

-Y AO PABG2X 1 —
-Y UtCI* t

H -Y PIUS 7 —

PD -Y PIUS 1 -Y Y 1 1

pn -Y MINUS I -Y LWCT* J

-Y MINUS 1

• ' -VYTT _

-Y OP REG RES- JO

-YOPT REG CIO —

-Y U«Crt 3 —
-Y PLUS 3 —

-Y2T1-

-V INHT"—

-Y WCTI 3 —

PD --YPLLBJ -YZII-

-1

PD — -YMJNUJ3 -YINHZ —

1— i — L 1 -^r1 .Y AO PABG2B- A J 1 -Y PLUS J ^
-YUICTI3- -Yl l t

-V INH Z- —

-Y utCTt 3 —

.Y2TT —

-Y OP RES RES —

cT^t T ^ns 1 5O4 !I 503 ' 502 | SOI

A O

AO

AO

AO

AO

AO

AO

AO

AO

0 J j
—• -YOPTREGCIO — . _ N

^- • • ' -Y JNH X —

Q*> -Y AD PA»G2X? —

tQ -Y U«CT« 1 —

1 ' -Y PLUS 1

I -Y XI Q

1 -Y INH X —

-Y AD PABG2X1 —

-Y u*cr« i —

1 -Y MINUS 1 —

-Y INH X —

_ Y X Q -YADPA>C2X1-

i -Y PLUS 1 —

D .

L

—

AO

AO

AO

AO

10

L

1 V J N H X — 1

' -Y AO PAIG2XJ —

-Y MINUS 1 —

, - -Y Y 1 Q —

-Y OP REG «€S - J 0 ~

-Y D A T A BITI9 " ^

-Y AD PA1GZXI —

-Y UBCTR 2 —

-Y PLUS 2 —

-y YIO —

,( -Y INH Y —

-Y UP.CK 1 —

-Y MINUS 2 —

-Y7TC1 —

-YlNH Y —

-•yy° '• "T"K
c";i

1
, . -Y PLUS 2 —

-Y 7TQ —

.Y9Q
-Y INHV —

-Y AO PABGZX 1 —

: -Y U*CIB J —
-Y MINUS 2 —

-Y Yl Q —

-Y OP REG RES— I Q -j

-V INH 2 —
. j -Y AO PAK32XI —

I 1 -YUKTR3 —

-Y IHH Z —
-YADPABG2X1

-Y INH Z —

-Y AO PAIG2X I —
-YUKCTB3 —

1 -Y PLUS 3 —

-YZTD —

Y 20 -VINH Z —
-Y AD PABG2X 1 —
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INPUTS " -vcONtioiin n—

SIGNAL ORIGIN -" *ccs sn—

-Y ICOS tESET 56
-V »COS SET 54 -
-Y COD IESET * i* -y *« •Oil —
-YCODIESETI 56
-V COD SELECT A i*

C -Y COO SELECT 1 5*

-YCONIiex.nl 11 —

OUTPUTS -.LOiHi -

SIGNAL DESTINATION

CODIEl -YKOSlEStT —

COOIEL
coo m
coo in
COO IK

«£m -YCONTiotUTii-
coom -Y icos SET —
COOIEl.
COO HI 0
COO ML
coom -YicoiiEiiT —
CODIEL
COOIEl
COO IIL
COOIEL
COD IIL

coom Yr^^,.,,.
-v ICOSSE: —

o
-Y ic OS list: —

-YCONTtOL III (N

-YKOSSt:

-YKOSS£SET

-YCONiioniToe —
-Y «COS SET

-Y (COS IESIT— .

-YCONIIOLI1I 07 —

-Y (COS IESET

-YCONTIOl III 06 —

-Y 1C OS SET —

-Y ICOS KSET —

-YCONTIOt III OS —

-Y ICOS SET —

B -YKOS IESET —

-Y ic os SET —

-V ICOS SEI —

ALO PAGES — '
05.07.17.1
03.07.18.1
03.07.19. -Y (COS IESIT

06,07 11.
OS.07 21.
OS. 07 O.
05.07 14.

1-2

L2

B i T • - - • — I o ~ f 5 1 ' " — ; r~ , , |

- ' O | REVISIONS

— RELAY DR -r~ •• - -" ' ^ ' ^ ["CM"OTIM1 _ ««.•«« un ». «-«.«

-Y CONTIOL III 21

-Y coo SELECT * : —

— RELAY OR — cos a «EL SEI

-Y COD SELECT A —

1-2

"-2

1-2

— RELAY DR -cos » mm
-YCODIESIT A —

— RELAYDR -cos « m su -vcoDiiuct A

-V COD «SH —

HRELAY OR -COS SS «EL SEL -Y CONTROL 111 71

-YCOOIESET A —

L2

L2

L2

>-2

1-2

LE

1-2

RELAY DRhcosu mm

-Y CONTCOL Itr 21 —

-Y COD SELECT A —

-YCOOIESET A —

— RELAYDR -cos 7B«, SEL

-Y CONTIOL III » —

-Y COO SELECT A —

-YCOOMSET A —

-Y CONTROL HI 19 —

. -VnpfFlfT' * —

RELAY DR -can mm
„ , ,_ -YCOD HSFT A —

-Y CONTIOL (II IS

RELAYDR -COSIOJMLSEL -YCODS(LECT A —

-Y COD BESET A —

-YCONTtOLin 17 —

-Y COD SELECT A —

-Y COD IEi(T A —

RELAYDR -caia'mm

1-2

L2

L2

^J
I 1 W

— RELAY DR —coo ML i 5 "Y CONT"°l '" 16 —
{0 -Y TOO SFI FTT 1 —

_ AY np
-*CnPTFIFOI— |

-V COOtESETI —

1
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— PgVAY PR —COD IEL 3 -YCONTIOl MT 14 —

]
-Y COO KSIf 1 —

"-Z

L2

1-2

- |

L2

L2

L2

RELAY OR —COOIEL* -VCONTIOLIITI3-

-Y COO SELECT i —

•Y COD IESET 1 —

— [RELAY DR — COOIELS -YCONTIOKH u-

( -Y COO «ESET 1 —

I

RELAYDR -cootsi* -YCONT«OL(IT n-

\
-YCOOMSEK —

L2

— RELAYDR -coom u>
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L2
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E

D

C -

e

RE.

StGNAL

-Y CONTROL
IIT 1)

-/CONTROL

-Y CONTROL
III 17

.YCONTROL

HI II
• Y CONTROL
III t»

-Y CONTROL .

Ill 20
-Y CONIROl
Hill

-Y CONTROL
utn

• V CONTtOL

utn
-V CONTIOL

-Y CONT1CH.
NT »

-V PHASE RISIT
-Y PHSA
-YPHSI
-Y PHSC

»UTS

ORIGIN

34

14

34

34

14

14

34

34

34

14

34
M
36
36
54

OUT

SIGNAL

-Y COS A PH REL

-YCOS IPHREL
- Y S I N A P H R E L
• Y SIN 1 PH REL

PUTS

DESTINATION

53
S3
53
S3

-Y PHSC-

-Y CONTROL III S -

-YCON

-YCON

-Y P

-Y PH1C-

-Y CONTROL UTS —

-YCON

•YCON

-Y P

-Y PHSC —

•YCONTROL BIT 01 — i

-YCOh

-YCON

-Y 1

-YPHSC-

-Y CONTROL IIT 01 —

FERENCE
ALD PAGES

03.07.05.
Oi. 07,04.

. 03.07.07.
03.07.0*.
05.07.0*.
01.07. W.
05.07.11.
03.07. II.
05.07.13.
05.07.1*.
03.07. 11.
05 07.1*.

A

SIGNAL

- ACOS RESET :

- ASIN ESET 5
- ASIN ET S
• BSIN ESET 5
- BSIN II 5
- CIO* SIT «
• CONTIOL

BITS
-Y CONTROL

BIT 01 3
-Y CONTROL

BIT 01 3
-Y CONTROL

1103 3
-Y CONTROL

ITCH 1
-YCONTROL
IIT 03 3

-YCONHOL
1 T06 3

-YCONTROL
IIT 07 1

-Y CONTROL
IIT OB 3

-Y CONTIOL
BIIW 3

-Y CONTIOL
IIT 10 J

- CONTROL
T II 3

- CONTROL
I U 1

- CONTROL
T 13 3.

- CONTROL
1 14 3-

-n
ROL BIT 0 —

R O L B I T 2 3 -

CtO RESET-
HASt RESET-

A

-RELAY
L2

-n -
ROL BIT 22—

CIO RESEI —
HASE RESET —

A

-HtLAT
L2 1

.n
TROL HI S —

-Y PHSA —

ROLB T

ClOtt
HASE RE

A

2, -

SET —

-RELAY

L-2 '

^-YCONTROL an s-
-Y PHSB—

-YCONTROL III 20_

-YCIOWSET —

-Y PHASE RESET —

- RELAY
L2 '

L ? J

>
ORIGIN

6
t

«

* « 'C"-*'Oi. id 25

«
5

.r«,N.IH._
3

-Y CONTtOL 1" 3' —
3 . Y A S I N S E —

3

3 .y ASIN RESET —

3 -Y CONTROL HI M —

3

-Y ASlNRISIt —

3

.YCONTROL II' 12 —

•Y ASIN RESET —

-YCONTROL IIT 31 —

-Y ASIN SET —

-' ASINRISEI-

DR — -'SIN *P-»EL -YCONTROL II- » —

-Y ASIN SET —

-Y ASIN RESIT —

-Y CONTROl HI 19 -
-Y ASIN SEI —

-Y ASIN RESET —

DR — 'SIN 1*111

-Y CONTROL IIT II —
•Y ASIN SET —

-V CONTROL HI 17 —
-Y ASIN SET —

DR-..CC..-...L -V «,*.„„-

-V CONTROL HI 10 —
-Y ASIN SET —

-< ASIH RESET —

-YCONIROt IIT 15 —

-Y AilN SEI —

OR -V COS.. H Ml
•Y ASIN RESEI —

-Y CONIROL III U —
-Y AilN SET —

-Y ASIN REStT —

n ~ 1

L-2

L-2

L2

L-2

L-2

*

L-2

L-2

L.

L-2

L-2

L-2

- RELAY DR - S,N ,. ... SEI 1*°! '" "**!,'££'£ I

-Y ACOS RESEI —

- RELAY OR - si* » MI S.L -" 'T^S',;,1 -

•V ACOS .ESfl _

- RELAY DR - S,N ,. m s.i -» co*™ ,̂, _

-v ACOS.ES.T —

- RELAY DR - «~ " '" >" '" c°TS!,£'si; -

-Y ACOS RESIT —

- RELAY DR - SIN s. .EL Ml -" co~i.« m» -

-Y ACOS R E S E T —

- RELAY DR - >.N .. m Ml - "»-»5g«-

-Y ACOS «SE!_

- RELAY DR - «~ '- •«• >« " c°T.0c» 's«~

•Y ACOS RESEI —

-RELAY DR -SINIAIHSH -YCONTKXIIT06 —
-Y ACOS S(T —

-Y ACOS RESET —

- RELAY DR - SIN « ..i S.L -v CONJ.O ,̂ «_

-Y ACOS RESET —

— RELAY DR ~ SIN I0* "£l SEl 'v CONTROL IIT 04 —
-Y ACOS StT —

-Y ACOS REStT —

- RELAY DR - "N i u REL SEI -v CONTROL in 03 -
-Y ACOS SEI

-Y ACOSRESfT —

— RELAY DR - «N «* «>. "l *v CONT«OI in 02 —

-Y ACOSR£S(T —

L-2

1-2

^

L2

L2

L2

L2

L2

L2

L-2

•*

L-2

-RELAYDR -e- »:'"":«£',?=

-Y BSIN R E S E T —

- RELAY DR -cos » "i S.L - co~;'« •" i

-V,S,N..S = I-

- RELAY DR -cos .A ... m " co"'"°i ' '.,£.
-Y esiN sf i—

-Y BSIN »ES£I-

- RELAY OR - C O S . A R K H L -YCONIi0t|Tii
>

- RELAY DR -cos * ̂  m 'v co^ 'J.J1

-Y ISIN RESET-

j

- 3ELAY DR -cos SA REL SEL -¥CONr 'OLBIT£

1'
-Y BSIN RESET —

-RELAYDR -cos -.E>s,L-YC""'°l"l!
-Y ISIN SEI —

-Y BSIN RESET —

-RELAYDR -caa..u«i "'C°J'1'"°
l
s'','

:::

-Y ISIN RtSEI'—

- RELAY DR - cos « .EL S.L -" CONIROL ' ' J.
-Y ISIN SET —
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-RELAY DR -«» 10*RElSEL'VC°y
N^N

L
57i

:i

-Y BSIN RESET,—
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1
-V BSIN (ESEI —
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| 1 9 1 a i 5

INPUTS

SIGNAL ORIGIN

- CIOAI

• CIOA2

- CTO~A3~
- CIOA4

; - ClO AS

- CIOA(
- do A»
• CIO OP CODE

- CIO KISET
• CONIIOt

I 14

- DAIA IIT 13

- DATA IIT 16

- DATA III 17

• DATA UT II

- DATA III 10

- DATA III II

- DATA III 73

- DATA III 14

- DAIA IIT 23

- INTtPI 13 16

• MAN OUTPUT
10 GATE 60

- KEGtESCON 33

-Y INT

-Y ADR OD - I

*Y RES

viNTKni: I
c

-Y DATA III M —

J

OUTPUTS A

SIGNAL DESTINATION 'v COD ounvi cto~

• CIO 633 la
- COD DATA oi 47

- COD DATA 07 «7

- COD DAIA 03 a

• COD DAIA 04 47

• COO DATA oj 47

- COD DATA 06 47

- COO DAI* 07 47

- COO DATA oj 47

- COO DATA o* 47 •YOUTMG.JEl

- COO DATA 10 47 -Y COD «IG KES

• COD DATA ii 47

• COOSE1DELA J>
- CODSEtOtLI 7>
• INH ADR 22

SIGNAL ORIGIN .,™~™., A

- CONTROL BTC 53
- CONTROL En IS 33
-YW9 30
-VIwT £ 3O

*Y OUT KEG <£S

*Y COO IIEG Mi

T 9
 ~j -Y DATA 111 23—

~"| j -Y COD OUTPUT CIO—

- -Y INM AOR

1-4

-Y DATA III 27—

-Y COD OUTPUT CIO—

-Y DATA BIT 20 —

1 -Y COO OUTPUT CIO—

Y COD DATA 01

T

A
1
|

~j ; T : 1

1-3

= ' — 1 — p^: 1

Y COD DATA 06. *J^

— ' 1 *YOUT «EG HE; -J 1 |

~~^ *Y COO KEG «'. ' i

Y COO DAIA 02.

1-3

JJ

' *YCO

-Y DATA IIT 11—

1 -Y COD OUTPUT CIO —

— -Y COO DATA 03

1-3

-l|
' .YCO

-Y DATA IIT 17 —

. 1 -Y COO OUTPUT CIO —

1-3

A

T «G «fS

O KEG KE

A

BEG IES

) KG «£i

A

1

L

£J

3

1-3

T
1-3

' -Y1MNTIMIS .YOUI(t£CMSJ 1 *YOUTKG«S_I I

•Y COD MG «ES ' .Y COO KEG «l-̂ -l

CIO A2 —

il6 A3 —

CIO A5 — A ^_

CTO~A?~- -

CIOA8 —

-Y CIO OP COM —

a

A >-
-YCOOCIOSwAI —

-CCIOOM —

DT >-

•Y MAN SW 1 •

A

REFERENCE

05.03.01.

01.01.02.

03.01.03.

03.05.04.

05.01.0S.

05.01.U.

A
-Y CIO OUTPUT CIO—

I PD

-Y DATA IIT It—

-Y COO OUTPUT CIO—

Y COO DATA OS

1-3

*Y OUT KEG «S — H *Y
 OUT

*Y COD BEG RES ' *Y CCX

-Y DATA IIT IS —

-Y COD OUTPUT QO—

A >~ PD f -Y COD OUTPUT CIO

r i
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A
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1 . I T

A

A

1
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1
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A 3
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, i
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. . AO
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1 » 1

INPUTS

SIGNAL ORIGIN
•Y DOt IN DATA

01 71
-Y DOt IN DATA

01 71
-Y DOt IN DATA

03 71
-Y DOI IN DATA

<M 71
-Y DOt IN DATA

OJ 71
-Y OOt IN DATA

04 71
-Y DOt IN DATA

07 71
-Y DOI IN DATA

08 71
-Y DOt IN DATA

09 71
-Y DOt IN DATA

10 71
-Y DOI IN DATA

II 71
-Y DOI IN DATA

13 71
'Y DOI IN DATA

t3 ' 71
-Y GC MOM IN

DATA 1 71

-Y GC MODt IN

DATA 3 71

-Y CC MODI IN

DATA 3 71

-Y GC MODt IN

DATA * 71

-V GC MODI IN

DATA i 71

-YGCMOM N
DATA t 71

-Y GC MOD. IN j

-YGC MOOt IN T

-Y GC MOM IN I

-y GC MOW IN i

-YGCMODt IN I

-Y GC MODI IN T j

'

REFERENCE
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coott
coon
coon
CODK
COOtt
COOK
coon
COOK
COOK
coon
COOK
coon
coon
coon
COOK
coon i*
coon 17
COOtt 11
-YCK> t
-VCIOA1
-Y CIO A3

-v Clo or con
-YCONTKH
•TV

SIGNAL

-Y (COS HUT
- Acossn
- ASIN HUT
- ASIN ill
- KOSHUT
- KOSUT
- ttlNKS«
- KIN SIT
- COD HUT A
- CODUSIM
- CODUUCTA
- CODUlKTI
- MAUMUT
- PHSA

- Ml
- PWC

OESTWATBM

-YCODSEQUtNCf

-YCB6TH

-Y coo user i —I

•Y COD SEQUENCE —j

-YCOOD—-I

Llrr
rrurn

1
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.YCOoTt —

I -

I 1-
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-YeOBUBUBJn-f I I-^-VMI -Y«»«HWei- I -•-

-YdoTT- I J - JUOTO-J I U

u_rr-'c

-YCU1COM —I

-Y COD ttSIT **H

L2

1RELAY DR h AISOUTION
-YCSllCODt -|

-Y csn COM -i
-YOSl-j

-Y COO HUT A H
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1

d
RELAY DR

I • -¥C«

03.07.0K
05,07,03.
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01.07 .OX!
03.07.0&.
05,07.07,
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05.07.17.
05.07.11.
OS.07.W.
05.07.30.
05.07.31
03,07.31.

J
— YY

RELAY OR

r— -YCOOC

J ! - -ve

UTIOTIAN IIN^

COD III I-

[—*ca cot CACCI

J— ACt tlH CACCI

f—Acvm c*ec a

U-AC3UNOCC)

t— nitTNfOMS

K MIITN KM'4

k— MIMK1IM4

RLY

RLY — nglNCGMI

k- XIIMCOIM I

RLY

RLY

— nxtcom

\— VI9TN COM 1

\— VUMCOMI

IATIOIUN UN*

COO Ml J-

TAMIDU

U vtatcowi

RLY

Y— HMTN MCA I

RLY

»t<ineiii

—It SCO* MCC >

U-w«Nr<cci

L-inCC4F«CI

UTIOTIAN fttf -

COO HI

RLY ^KSHTN WCA i

1—AF1UN F

«AT10TIAN COS-

COOttl 17

RLY

UTIOTIAN UN-

CODULI7'

RLY

UltX tWfiY
IM
mxtumvJin ^
wnvnuci

RLY RLY

' 1 , R
__

RLY

R

t-UtlOtUNUN

IBOUTION

COOKL 14 1

i*mo ca u» -* ]

I RLY r~ ""*'•*'
•HieiUMcei-j |

coom u—^

TUKDCOIIU.lJ

UTIOTUNCOI-I

coo mis
'umiiNiu.i—I

Figure 10-50. LVDAME Second Level
Logic Diagrams (Sheet 58)

IV- 10- 142



INPUTS

SIGNAL

-Y CON not
BIT 70 .

-YCONTtOL

BIT II
•Y CONTtOl

BIT 71
-Y CONTtOl

BIT 11
-Y CONTtOt

BIT 74

BIT 15
-Y Of GATE

ORIGIN

34

34

34

34

34

60

T CONTROL LUTCM-

-T CONTROL LATCH -

REFERENCE

ALP PACES

Y CS*0

Y C S W

YCSCD
YClCO
YCSAI
YCSAT

>— . T 1 CSAI

PD

Y CHANNEL (SW

Y CHANNEL 3 SW

Y CONTROL (IT 24-

-Y CIO 603- n

¥ CONTBOL BIT lb —

-Y CIO 603 —

1-4

,D _-SCHANNEL3 .
L-W |ND A

I r, _.SC«ANMEl
1-L> INDB

n

v CONl'OL 611 J3 —

-Y C1O603-

I --

A .- >- PD- ; •—-,IKF

rr

—• LD - -S CHANNEL TM» IND A

I LD --SCMANNJL TMI INDB

Y TPCS RESET

-Y CONTROL B|l 21 -

n

-Y CONIROl BIT 20 —

LO. --S INAC CMANNit 01 INO A

PD

r u

' '

J

'

-YTSI

.

1-

^

f\ I

4

1
L

LD

LD

-•S INAC CHANNEL 01 I

-Y CIO OP CODE -

-YCIOAI -
-Y cto A; -
-Y CIO A3 -
-Y cro A4 -

-YC IOA7-
-Y CIO A3 ~
-YCIOA9 -

,n PD

->S INAC CHANNEL 10 IND A

-•S INAC CHANNEL 10 IND I

REFERENCE DRAWING

<J K-lLjL, '•7-H

B464 I/O CHANNEL CONTROL

F 6942020

Figure 10-50. LVDAME Second Level
Logic Diagrams (Sheet 59)

IV-10-143



-T

e

A

L

INPUTS

-Y MAN MULT

LOAD 39

I

-C CIO 003 '—

- *Y MAN SW —

9
 -YMUUKJCACIOSW —

-Y MAN MUU LOAD —

-C CIO Oil -

•YMANSW —

'Y MUU IGCI CIO SW —

. -Y MAN MULT LOAD —

< CIO 013 —

-Y MUU OOC CIO SW —

-Y MAN MULT LOAD —

-C CIO Oil —

-Y MULT DOt CIO SW -.

-Y MAN MULT LOAD —

-CCIO Oil —

•Y MAN SW —

-Y MULT ADCO CIO SW —

-Y MAN MULT LOAD —

< CIO 031 —

-Y MULT SSI CIO SW —

-Y MAN MULT LOAD —

RCflRENCE
ALA PAGES

03.10.13.
OS. V). W.
03.10.13.
03.10.J*.
03. 10. 17.

DT

A

DT

"
DT

*

DT
1

A

DT

A

DT

>

>-

-

V-

-\
>-

y-

4

\

i p

OUTPUTS

-Y ADCO INPUT

CIO 40, 43, 43
-YADt INPUT

CIO 43. 44
-Y Cl INPUT CIO 40, 41 , 41
-Y DOAS INPUT

CIO. 40, 41
-Y DIN INPUT

CIO 40,41,42,

44
-voiiiNPurcio 40. 4i

• -Y 00* INPUT
CIO 40, 41, 41

-Y EM IEG INPUT
CIO 40. 41, 42,

-Y GC INPUT CIO 40, 41, 42

-YOOAS INPUT
00 40,41,42

-Y IGCA INPUT

CIO 40,41.42.

44

-Y IGCI INPUT

CIO 40,41, 42

-Y INT IEG INPUT
CIO 41, 42

-YNADK IN̂ IT

l_j— i | 1
A > — PD — "

U-V
A > — PD — i

1 1 1
A >— PD — »

1l_
As — PD —•<

r

1

(— 1 1 — 1
J

1
A >— PD — v

»

1 i 1

OUTPUTS

' CIO 43, 44
„ -Y NA SIM INPUT
** CIO 40, 41, 42. 43.

-Y OOC INPUT
CIO 44

-Y OfTIS YNS
INPUT CIO 42. 43. 44

., -YSSfl INPUT
*
3
' CIO 41, 42

-Y SSI INPUT CIO 40, 41 , 42

43

43.

<CIO

1 ; — : 1

- OUTPUTS

- til DA INPUT
10 *0. *'. *2. 4J

44
- tu D* INPUT

10 «. «. 42
- IEADACME 3*

- ItAbACME J»

• READ CODA 3* '

- RAOCObA 3»
- IEAOCODI 3»
- 1 CAD CObl 3* . .. •

r OT -i
A p— PO --v "l °* IN'

-Y MUU TEL DA CIO SW - 1 L *~ - "*

A >— 1 - i
-Y MAN MUU LOAD— -

CCA INPUT CIO

-CdO

•YMAN

-Y MUU TEL Of CIO

-Y MAN MUU lO.

OCI INPUT CIO

-CCIO

•YMAN

-V MULT IOOAS CIO

-Y MAN MUU IO.

DOC INPUT CIO

•CCIOO

•YMAN

-Y MULT NA SIM CIO

-Y MAN MUU 10

XX INPUT CIO

-ccioo
•YMAN

-Y MUU SSFI CIO

-Y MAN MULT IO

«0 WPUT CIO

•CCIO

•YMAN

-Y MUU GC CIO

'Y MAM MULT LO

SSI INPUT CIO

1 8 . ]

""'"^Vi»»- 1 1 I 1 1 1
A b PO -.vm»ir.

_j — i r~ — '
_ A ^

'
.

-3-U-n r-n
A P PD --YIDOASINP

i \ r— J

-Cr

::0.
| A P PD --VNA1!»»

_; 1 r — J

rCK^.

- OT ~L— , r— , ^
1 ft ) PD _-Y»»IN*

1 1 (~~lrc:̂ ^
- °T ~L_r— , r-,

A 5— PD --YGCINW

iw-l 1 14ZJ

-i T" i 1 ' ' 1 > 1 « I

- - • • • S -1 : "|"-~"<.| =^T

o • 1 1
CM • '
* ' '
cr> • .
« ) " . • ' . " . '

f

<cio«j- <cioiu-
DT -1 DT — ,

"» . ' A ) PD --YCllNRnCIO A }

,Y»UIICICIO!»- 1 -YUUtllm.KCIOiw- [ ' ' •-

• -Y«AHMmno«_ -Y'««<MUI,LO»D- A ^

DT — -- < cio in-
.V«ANto_ H DT — 1

'C'° A > PD VBHINfUIOO '_ A t> F

A >_l -V MUII Oflli CIO SW — 1
-Y MAN MUll LOAD— . 1 A 3 — '

• .

<C'°°7i~l OT <c,o,»-L__n_. OT -i
ICIO A >— PD YOBIMIUTCIO A ,

1 1 1 - 1
-r«»,»CK>.»- J -YMUtTAMHOdOi.- . ' ' L

' •' — - A ** i_ OAO_ A >-!

-C CIO 101 -

in rirt ' " ' . ~ ^ iw* • *< MAN SW —

-Y MMT NA OIS CIO SW _l • j

1 A >-"
-V MAN MUtT LOAD — 1

•CCIOIOJ- <C.OIM- . . . . . . .„

„_ Dl n . »- OT | I -
1 ' 1— I

A >— PD — -Y °DA1 |NruT c|°
-Y MUII OC^S CIO SW — J 1

] A j-1
-Y MAN MUII LOAD — | ' :

-COO HI-

DT — f— I — y«
-C CIO 111 — . . ' ' * ' 1DT ~li— — _— J L^— |

00 . A >— PD 1 V EM tEG INPUT GO
I J

-Y MUU EM IEG CIO IW — 1 I

A P— '
-Y MAN MULT LOAD— \

REFERENCE DRAWING

1
(IQD *Ol\ 0* btlCKl'tlOH lOIHIIIiriHd NO. *'

(

1 1 1

3Q — -Y INT IEG INPUT CIO

D

3Q Y OPTISYNS INPUT CIO

-

3Q Y AD* CIO

DCODA

f lEWCOOT

AOACMt

UAO~ACUE

B

AD COM

IT AD COM

• , • 1

u»tcn N*tM MU- GM»M> oi*.o-tD o.« INTERNATIONAL BUSINESS MACHINES COUP.
outimi HIH •»> Hoiltl itittn 0)ll*m
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75 IICH3MI 75
75 12 CHS MI. 75
75 I1CH3MS 75
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73 IICN3MA 75
75 11 CHS M7 75
75 - CHI 15 "

75 - C H I . CHI. 44
75 - C H 2 . C H S 44
75 - CM3 15
73 - rMt ,5

-, .1 \1 MODI CHI > CH3 -Y IJCHlMI —

-Y 12CM1M2 —

>— -YI2MODICH2.CH3 IvljCMMI
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V TMt

A

A

A

A

A

A

A

A

A

A
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A
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-Y6CH3MI _

3 Y 6MODICH3 ~Y4C
M

3
M7

 ""

-Y 4 CH 1 M3

5— -Y 6 MODS CHS IY6CHSM3 ~

- Y 6 C H 1 M 4

0--Y6MOD4CHS -YACHSMl

-YACH1M3 — '

> Y4MODSCK3 -Y4CHIM5 — -

-Y A CHS MS ._

-Y6CHIM4 —

D— -Y6MOD4CHS -Y4CHIM4 —

-Y A CHS M4

> .Y4MO07CH3 -Y6CHIM7 —

-Y6CHIM7 —
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A

A

A

A

A

.»!».-

^

A

A '

A

A

A

r
>

>

>

>-

>-

3—

5-

>-

h
>-

>-

> —

A

A

A

A

A

1
0^
iO

-Y CM SW LITE CONTROL :

-Y IIMOD2CH1 —

-Y 11MOD3CH1 —

-Y II MOW CHI — A J^_

^— -Y 12 MODI TM* . -V 11 MOD* CHI

( -Y IIMO07CH1 —
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A

A
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-Y CH SW tlT( CONTIOl

-YAMOD2CHI -CHI —
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-Y ALL CH ESI ENABLE

REFERENCE
ALP PAGES

•Y ti CHI M6
-Y TICHI M7
•Y 11 CHI Ml
•Y II CH! MI

HI MS
HI Mi

IJM7

IJCHIMT
-Y Tl CMJ Ml
-Y 12CH2MJ
-Y TJ gHJ M«

'
-Y
-Y If CHI M7
-Y 12CH3M1

-Y 12CH3MI
-Y 1ICH3M3
-Y I1CH3M4
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-vein
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- Y C H I

SIGNAL

CIO 613

ClOlEiET
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-YCONTieX HI 13

.YMSET——-H , A
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r f ; — : 1 5 T 7 1 : 1 : T

INPUTS

SIGNAL ORIGIN

-Y AIV 11
-YAW . 2S
-YA7V
-Y3OT"
-YA3V

_ -YAW
1 -Y3OT

:?&'
-YA4V

-YA7V
-YA>7
-YABV
-YCTT
-YA7V
-YCT?-Y rasn PIODV i
-Y CIO Al
-YCIOA2

-Y CIO A4
-YCfffAT
-Y CIO Al
-YCRJAT
-Y CIO A6

' -YCIO""AT
1 -YCIOA8 1__M

-Y ADAPT PIODV—

0

1

INPUTS
SIGNAL ORIGIN

CIO A« M.
CIO OP CODE 60
OHTCV 21

OUTPUTS
SIGNAL DESTINATION

- 00413 13, It, W.I4B
- CIOIKET . IJ. IS, 16,13.

- SIMAI

* SIM

- SM
- SM

- SIM T

IM MIA

- IM MUL •
IM MUL

• .Y.SSW .

"°°V" A >— ,
-Y»_ | 1

L4

-YZEzn PIODV — 1
1 A >— '

.Ymw
•Y CESET 1

"Yiror"° :̂ * >n_L
1 .

A •) , 1 1 r-̂ -.A >-

A s-J

.Y n sw —

-Y ADAPT PIODV — 1

L
c

•Tl°"r™_

-Y ADAPT PIOOV—

-Y ADAPT PIODV—

a -YAW,

A >— 1

*Y U SW-"""

Y SIM Al

-4

— I -t- LD

r

.Y ADA*T PIODV— 1 1

,YI3v- * I

.Y«S 1

— tSSIM Al IND 1

j ' -YSIM Al MULT

]
Y SW AJ

-4

— I -t- LD

J L
»Y «S(T '

A ^T3

L

A >J

•YlDSW

*Y <ES£I

-YffiBT-.oov-J ft

L

A

REFERENCE
ALO PAGES

OS .01.
03 .01.
03 .03.
01 .04.
03 .01.
01 .06.

A >J

Y SIM A3

-4

1
-Y SIM M

4

- I— -Y SIM

-Y LIHTCV— *

L i

-Y ADAPT PIODV— {

~î 7-
1-4

A >J~

>^*SS1M A1IND 1

•Y Al SW .

"VATO"'ODV" A U.
-YA1V- | 1 1

1-4

-Y ABATT PIOOV — I 1 1-<^-LA_TJ

.vljsw 1

— -S SIM A3 IND 1

-Y IGKfT PIOOV— j

3MW.T YA9V-J ' 1

*
YW7 A

fYI,Sw »

— *S SIM A4 INO 1

UMULT

LD — ** 1NTCV INO 1

LD ~~ *S 1NICV INO 2

— I -•- LD — *S SIM A5 IND 1

1 YSIM AS MULT

— -Y 1IM A6

— 1 I -•- LD — *s Stf* ** |ND '

1 YSIM A6MULT

| 6
9
4
2
0
2
0

 j — 5 -i — '• — pi — 1 5 : 1 T 1
— 1 • ' •[
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. i
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f 1
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INPUTS

-Y AD AA n

-yfsTB 57 _

-\CTCB 37

E -YC5C1 37
-YMANPIO

CYCU tO

CYCLE 3 60
-Y MUU DATA X

-Y MJlT DATA 39

-Y SIM A7 4S
-Y SIM AS 65
-y SIM AS AJ
-Y SIM A9 65

— ocvc.

Q -Y SUM A7 — '

-Y MAN CIO CYCLt 3 -

-Y MAN P1O CYCLt -

-Y SIM AB — •

~ . -Y MAN CIO CYCLE 3

B

-Y MAN flO CYCLE

-Y MAN CIO CYCU 3

REFERENCE
ALD PAGES

OS. .13.
05. . M-
05. .15.
OS. .16.
05. .17.

9

OUTPUTS

-YCIOA7

-Y CIO AS
-YCTCTO
-YCIO Af

- --Y CIO "A9

-Y MC >£C

A >

A >

1
J

A >

A ) — •

}

-C AV PTC -

.YMANS»-DT

1 A
-1 1

h

54

54
56
54

A

A

A

A

•v..

B 7 1

-YCSXZT —

-YC5C6 -

-YCTO —

-YCSB —

-YCSCb —

>- - PD -i

L

-YCOT —

.—
-YBCIT —

" A U- PD -i

t

A

A

A

PD

I

A > TSLT - AOAIA7V

-YCTl —

. A > TSLT — AOA2A7V

-YCSCT —
A > TSLT — ADA3A7V

Y MUL SEL A7

PD YCICTA7

A

A

A

A >— TSLT — ADAIW

a A >— TSLT - AO«AB

-YBcT —

A ) TSLT — ADA3AK

-YCIOA8

- I

A

A

A

- PD

— -Y CIO A8

A b— TSLT — ».!».

-YHT— 1

A ) ^TSLT — AOA2A.V

A > TSLT AOAJA9V

— Y MUL SEL A3

« T"^ » 1 4 1 3 1 1 1 ; '• p• ' 1 1 1 1 ' 1 - — i !
n | HEVISIOKS
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•CAllrrC
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-YMAN ROCYCLE— V 1
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-v 1AU i — I .
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-y°°) . A 5 TSLT — AOA3AIJV
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INPUTS

SIGNAL
•V AD PUG1
-Y CIO OP COW
-YCTAS

->nxr
-i CTB
-YCHI
-YClZb
-YCTC-I
.Y MAN CIO CYC Lt

3
•Y MAN PIO CYC IE
-YSJMAJ
-Y SIM AT,
-Y SIM A3

-Y SIM AS
.Y SIM A6

ORIGIN

60
57
57
57
57
57
S7

60
60
il

65
ei
65
65
*i

OUTPUTS

SIGNAL
Y CIO A1

•Y CIO A2

•V CIO A3

•V CIO A4
•Y C IO Aj
•YCIO AS
Y CIO Ad
•Y PIO Al
•Y WO A3

DESTINATDN
54. 56

33, &J, 56

$4

56

56
54, 56
U, 67
UftJ

»AN MO CYCLE —

-vBIT—

-YOU) —

-YC5OT —

1 Y h O A l

A

A

A.

-YOT_

-vc?n_

A

A

A

TSLT

TSLT

TSLT

-Y MAN CIO CYCU 3 —

-YMAN PIO CYCLE —

-YC3W —

-YC55o —

-Y ClCTT —

— -Y PIO A7

A

A

A

TSLT

I TSLT

TSLT

N CIO CYCLE 3 —

PQ _ -Y CIO AJ

-YMAN PIO CYCLE —

•YMAN SW-

-YCTBT—

-Y CSR —

-YOTT-

A

A

A

TSLT

TSLT

TSLT

NClOCYCtf 3 —

[J

N CIO CYCLE 3 —

»AN flOCVCLt —

NCIOCVCW 3 —

-YMAN HOCYCIE —
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SIGNAL ORIGIN

- DIN 01
- DIN 01
- DIN 03
- DIN 04
- DIN OS

E - DIN 06
- DIN 07
- DIN 00
• OfNOt
- DIN 10
- DIN H
- DIN 7
- DIN 3
• DIN 4
- DIN 5
- DIN 6
• DIN 7
• DIN 1
- DIN i*
- OIN20
• DIN 71
- DIN 21
- DIN 73
• DIN 24
- DIN 25
- DINlA
- DIS 01 3>
- DTSOl 38
• DIS 03 38
- EMIEGDATA

1 37
- EMIEGDATA
01 37

-YfMlEG DATA
03 37

D -Y EM IEG DATA
04 37

-Y DIN 23-

-Y DIN 01 -

-Y DIN 2A-

-Y DIN 04-

-Y DIN 06-

g -Y DIN 07-

-Y DIN09-|

-Y DIN 10 —

'Y DIN 11 —

* REFERENCE
ALD MGCS

OS. 13,01.
05. 11,01.
05.13,03.
01.11,04.
OBZI.Ot.

TSLT

TSLT

TSLT

SIGNAL ORIGIN

-Y EM IEC DATA
05 37

-Y EM «G DATA
06 37

-Y EM IEG DATA
07 17

•Y EM «EC DATA
oe 37

-Y EM (EG DATA
09 37

- EMIEGDATA
0 37

- EM I[G DATA
1 37

- EM IEG DATA
2 37

- EMIEGDATA
3 37

- EMIEGDAU
4 37

- EMIEGDATA
S 37

- EM IEG DATA
16 17

TSLTJ-»«v» -^"Hw- TS

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

-ST A1V4M3 -Y MN 17 - TS

-STAIV4M7 -YMNT9- TS

-ST A7V4M1 -Y DIN 20- TS

-ST A2V4MJ -Y DIN 8 - TS

-STA2V4M3 -YOCNZ2-I TS

TSLT]™ . .MNa-Vs

TSLT — STA2V4MJ -YDIN24- TS

^

1 : 1 5 T~

.Y EM IEC DATA 01 -

.Y EM IEG DATA 02-

-YCMIEG DATA 03-

-Y EMIEG DATA 04-

-Y EMIEG DATA 05-

-Y EM IEG DATA 06 -

|_T ~ ST *"*M7 -Y EM IEG DATA 07-

|_T - ST A3V4M1 -v EM IEG DATA 08-

_T - ST A3V4M1 _Y EM «EG DATA 09-

LT -"A3VWO -YEMttGOAlAJO-

[_T - ST A3V4M4 -Y EM IEC DATA 1 1 -

|_T -STA3V4M9 .Y EM KG DATA 11-

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT^

TSLT

TSLT

J_T -STA3V4M4 -Y EM WC DATA 13 J TSLT

[_T - ST A3V4M7 .Y EM IEC DATA 14 -

l_T 1-STA1VSH1 -YEMttC DATA 13-

|_T - ST A1V9M1 -Y EM ttC DATA 14-

LT ~ ST A1VS*3 -Y DOAS Ot • •
[

I — T

jLl -STAIV3M4 -Y DOAS CO •

- I 1

-Y TWl ENAELE-

TSLT

TSLT

TSLT

-ST A1V5H*

-ST AIV»7

-SI A1V1M1

- ST AW>*)

-ST A7VS-S

-»«.»,

-ST A3V»2

-ST43VS*: 1

-IT A3V9M5

- ST A3VSM7
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TSLT

TCI T

-STLA2KTW
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l
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-Y n« ENABLE •

-Zh
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1
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1 ^
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f

f

T- i (— ~— 1—

ID

TSLT — ST Al INTCV 1

• «

• i

rn

EP8

STHEIM 1 ' • '• — • i
. ._. I ""»

'

TSLT — STAIMALTV

——. — sr iTMflw ID far —

Al

IT
' ***"' ST STHIIM 3D

. • + '. , = —>

Figure 10-50. LVDAME Second Level
Logic Diagrams (Sheet 70)

IV-10-154

ERI —

EPI2 —

TLC —

TLC —

REVISIONS

r H — ~ — rn ~~

R AEAM- R

R A2EAM— R . A3PIOV— R

R A3 EAM — R EPI — R

R A2EBM— R EP3— R

R «IPBV — R EP6— R

REFERENCE DRAWING

0

:

r. •

! '

uitioi Mm Hti rtotiiL nm« imuo*

gttKiMi'J.u'tHc.liStiM.'iM.t U K- fLt̂ . '•'•** *"Lt f
5 S St.ii toil •.JS'o!? -„•„. fr^^V
WKS. A3& .„„„ «DSTATE rao* SELF WECK

.rj . """"< c

d & -to.̂ '̂ -r^ ™* if 6942020lij __ __i i Htt .



INPUTS
SIGNAL

-YMZ

LAICH
-Y OvB>UE s£

i

ORIGIN

4

70

70

•YSWSCM1

•Y SW SCYf 1

«Y sw scxro —

»Y SW SCZFO—

REFERENCE
ALP PAGES

OUTPUTS
SIGNAL

-Y MISSING X
-Y MISSING SC
-Y MISSING M£

DTfCH
-Y MISSING 1C

GETCH
-YSCMC A
-YSCMC I
-YSCMC 1
-YSCMC 1
-YSCSCA

-YSCSC*
-YSCSCB
-YSCSCl
-YSCWfl *
-YlcwFi I
-YSjCxFlA

-YSC7T1 1
-YScTTw*
-Y5CW 1

DESTINATION

70

70

70

70
70
70
70
70
70
70
70
70
70
70
70
70
70

70
70
70

SOURCE OF SUPPLY

L_

f-

A

A

>-

>-

— 1

L^

'Y*

PD

-Y

tt —

M2 — 1

A

A

D-

>•

~~1

|

pn

PD

— -YSCMC I

L
w-

EY —

r

A

A

>-

>-

-Y *0 EX —

~}r -— J

LI
PD

PD

— -»

.V AD tl —

A

SCSC A

scsc x

A

>

>

~|-

LI

J
-

PD

PD

Y SCSC I

SIO

-Y SCZFO —

10 —t— SS

"ral—'

10

10

10 —I—[SS

lol—I

...I

1U

10

10

10

10

J

1

J

1

J

1

J

qc

10

' A >—-

1 ' Y MISSING MC .- I

SS — 10

A D—i

' Y MISSJNC SC [

- -Y MisstNG we LATCH

LD -S MISSING MC IND

I -YIP MISSING MC

LD — *s M«*ING SC INO

- -Y TF MISSING SC
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INPUTS

SIGNAL

-V MW
-Y MX
-Y MY
- Y M Z
•Y SCWFO A
-1SCWF1 ft
-Y SiX/fl A
- Y S C X F I A
-Y S C Y F Q A
-Y SC Y F 1 A
-Y yi JPQ A
-Y 5CZFI A

SOURCE

9

*

OS.01.M.I
05 01.12.1
03.01.13.1
OS.OI.H.I

.YFB.-T^-

-.scFSSc-a-l r |

Y SCFBKC B —
u

-- Y SCFBMC A

S T A I W O A -

ST A2WOA —

ST«WDA-CD —

STAIXDA-

ST A.ZXQA —

STA3XDA —

1—f

o
CM

; en
!«>

-Y F8Z -

tSTTBVc A -

•n

L_T

— -Y SCFBMC B

i ' •
— -Y fCFtiMC B

S T A I Y D A -

ST&2VQA —

T

-Y FBW -
-V FBXYZERR-

-Y FB XYZ ERR

-Y SCFBMC A T—

AO

-V FB W ERR 10 | - 1

— -Y FB WERR
-Y FB X ERR —

+ Y TIME £RR RESl 1

*Y SW SELf TEST

10

3-1_ Q I— •+ S FB W ERR 1ND •i»»-no

—V FB WXY ERR

-YFB_X—1
iK ERR —j j

-V MZ—1_

-Y FB X
-Y FB WY2 ERR — J AO

-Y MY —

-Y FBWYZ ERR —

-Y SCFBMC A —

-Y SCFBMC B —

, _
AO

-Y FB W ERR — 10

s^T

( -- Y FB X ERR

jo
-Y TIME ERR RESl

+ Y SW SELF TEST- 10

-Y FB X ERR — 10

10

-Y FB Y —

-Y FB WXZ ERR —
-YMW —

-Y FB WXZ ERR —

AO

-Y FS W ERR —

R E S t — '

F-^ -Y FB Y ERR

10H
-Y FB Y ERft —

-+SFBYERRIND

10

10F

-Y FB Z —

-Y yx —

• — Y MW

r FBWXY ERR

- -Y SCFBMC A -

-YSCFBMC B -

AO
- Y F B X E R R 1 JO

fY TIME ERR RESl —'

10

-- Y FB Z ERR

f SW SELF TEST

10

10

-YFB Z ERR 1 JO-0

Y FB XY2 ERR

REFERENCE DRAWING
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INPUTS
SIGNAL

-Y MISSING MC
-Y MISSING 5C

LATCH
-Y MISSING SC

LATCH
-YSCA4C A
-YSCMCX

-YSCMCI

-YSCSC A
-VSCSCI
-YSCSC I
-Y SEI ASIK i
-YSCW1 A

-r SCYFI A
-Y SCYF1 B
-TSCZTI*

•-YsczTi e

ORIGIN

4"

w

69
69
6f
6*
69

A*
69
69
22
69
69
69
69
69
69
69
69

-Y MISSING MC -

AO

AO

Y TIME Ett RES I-

5 OVERLAP MC IND

-Y MlSSIHG K WTCT —,

ir"~ui

REFERENCE
ALP PUCES

OS.OI.I7.
03.01. II.
05.01.1?.
01.01. Z).
OS.OI.4I.
OS.01.4I.
05.01.43.

1

-Y AO EX

-Y AD EY

-Y ADIZ

-Y AD £W

bS

SS

SS

SS

1

1

1

L

10

-YSCOV

10

-YiCOV

10

WX

XY

-Y SCOV YZ

10

-YSCCW ZW

L'

"C
Y MISSING SC -

-Y SCSC * -

-Y SCSC I -

AO

AO >-

I -Y TP KOV

-l-( LD I—^0«U

in **MCY
l-U EU IND

Mcwvzm-r- AO
SEL ASTR i-L»-l

HISSING MC AOMISSING MC -

-Y SCMC A -
-YSCMCS _

•YTWtWtlES I-

MISSING MC -

-Y SCMC i -

-Y SCMC B -

AO >-<

1-3

Y TIMf (•« «ES I -

MISSING SC —

-v SCSC A _

-v scsc i -
AO

1-3

•Y tIME EUtES 2-

-Y SCOV ZW

Y SC WXY (•» >—

L
MISSING SC -

-Y SCSC « -

-Y SCSC I -

AO

AO

D

- -Y MC 4 EH

_ 'SMC I
W IND

I

- -Y SC K fRR

I
t

•SSC X
ERR IND

-Y MC W EM -

•YMC X ttt — 10

10

-Y MC X CM —

-Y MC Y f.tH —

-Y MC Z ER* —

-Y MC W ERR —

.- 10

10

10

-Y • SC Y EM -

-Y SC X [RR —

-Y SC Z E*R -

_Y"SC W«Z EH
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1 ^^ 1 i 1 i :

SIGNAL

-Y DOAS IN DAIA
11

I*Y DOAS IN DATA
13

-Y DDAS IN DATA

-Y OOAS IN DATA
13

-Y DDAS IN DATA
16

1 -Y DDAS IN DATA
1 17

-Y DDAS IN OATA
11

-Y DDAS IN OATA
If

-Y DDAS IN OATA
Z>

•Y DDAS 0* OATA
n

- -Y DDAS IN DATA
a

-Y DOAS IN DATA
13

-Y DOAS IN OATA
14

-Y DDAS IN OATA
B

-Y DOAS IN OATA
1»

>Y OOt IN DATA
01

-Y DOt IN OAIA

03
-Y OOt IN DATA

D 03
-Y DOt IN OATA
04

-Y OOt IN OATA
OS

-Y oot IN DATA
06

-Y Dot IN DATA
07

*Y OOI IN OATA
0)

-Y DOt IN OATA
09

-Y DO* IN DAIA

-Y DOt IN DATA

-Y DOt IN DATA
11

-Y DOI IN DAIA
13

-V 001KA IN
-Y DOMAIN
-Y GC A IN OATA

91
-Y GC A IN DATA
.01
-Y GC A IN DATA
03

C -Y GC A IN DATA
04

-Y GC A IN OATA
05

-Y GC A IN DATA
06

-Y GC A IN DAIA
07

-Y GC A IN DATA
OB

-Y GC A IN OATA
Of

-Y GC A IN DATA
10

II
-Y GC A IN DATA
U

-Y GC A IN DATA
13

-Y GC A IN OAIA

-Y GC A IN DATA
I IS
I-Y GC A IN DAIA

16
| -Y GC A IN DATA

1 >'
-Y GC A IN DATA

B ' '<-Y GC A IN DATA
19

-Y GC A IN DATA
30

-Y GC A IN DAIA
11

-Y GC A IN DATA
21

-Y GC A IN DATA
a

-Y GC A IN DATA
M

-V GC A IN OAIA

- -Y GC A IN DATA
16

-Y GC MOOt IN
DATA 1

-Y GC MOOt IN
DAIA]

-YGC MOOt IN
OAU3

-Y GC MOOt IN
DAIA 4

REFERENCE
AID PAGES

05.10.14.
05. 0.17.
05. 0.18.
05. 0.1P.
05. 0.20.
05. 0.21.
05.10.22.
05.10.39.
05.10.40.

DESTINATION

41

41

41

_41

4]

41

41

40

40

40

40

40

41. 35

41,53

41,55

41,53

41, 53

41, S3

41,55

41, 55

40, S3

40, 55

40, S3

40, 55

40, 55
41
41

43

43

41

43

43

41

41

41

41

41

11

40

40

40

40

40

41, J5

40. SS

40. S3

40, 55

!

SIGNAL

-Y GC MODI IN
DATA 5

-Y GC MODI IN
OATA

-YGC Ad IN
DAIA

-Y GC Ad IN
DATA

-Y GC AGI IN
OATA

-YGC AC* IN
DATA

-YGC Ad IN
DATA

-YGC Ad IN
DATA

-YGC Ad IN
OATA7

-Y GC'TAd IN
DATA B

-Y NA SIM IN
DATA 01

-Y NA SIM IN
DATA 01

-Y NASIM IN
DATA 03

-Y NA SIM IN
DATA 04

-Y NA SIM IN
DATA 03

-Y NA SIM IN
DAT* 06

DATA 07
-Y NA SIM IN

DATA OB
-Y NA SIM IN

DATA Of

-Y NA SIM IN
DATA 10

DATA 11

DATA I]
-Y NA SIM IN

DATA 13
-Y NA SIM IN

DATA 14

DATA i s
-Y NA SIM IN

OATA 16
-Y NASIM IN

DATA 17
.Y NA SIM IN

DAIA IB

DATA 19
-Y NA SIM IN

DATA 10
-Y NA SIM IN

DATA 11

DATA 21
-Y NA SIM IN

DATA 13
.¥ NA SIM IN

DAIA 14
.Y NA StM IN

DATA 23

DATA 16
-Y OOC IN DATA

01
-Y SSI IN DAIA 01
-Y SSR IN DATA 01
-YSSR IN DAIA 03
•V SSI IN OAT 04
-Y SSI IN DA A 05
-Y SSt IN DA A 06
-Y SS* IN DA A 07
-Y SSI IN OA A OB
-Y SSI IN DA 09
-Y SSI IN OAT 10
-YSSI IN DAT 11
-YSSI IN DAT 12
-YSSI IN OAT 13
-YSSI IN DAI 14
-YSSI IN OAI IS
-YIEL OAI DA A
01

-Y TEL DA 1 DATA
02

-Y TEl OA 1 OATA
03

-Y TU DA 1 DAIA
04

'Y TEL DA 1 DATA
03

-Y TEL DA 1 DATA
06

-YTEL DAI DAIA
07

-YIEl DAI OATA
06

-Y TtL DA 1 DATA
Of

•Y TEL DA 1 DATA
to

-Y TEL DA 1 DATA
11

-Y TEl DA 1 DATA
12

-Y TIL DA 1 OATA
13

-Y TEL OA 1 DATA

.Y TEL DA 1 DATA
IS

DATA 1

DESTINATION

40, 33

«, 53

42

41

41

42

42

44

44

44

44

44

44

43

43

43

43

43

41

41

41

42

41

41

41

40

40

40

40

40

44
41
42
42
41
41
4t
41
41
41
41
40
40
40
40
40

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

41

OUTP1

SIGNAL
-Y TIL DA 1 DATA

- TEL DAI DATA

- TEL DA 1 DATA
B

- TEl DA I DATA
f

- TEl DA 1 DATA
X)

- Ill DA 1 DATA

- TEL DA I OATA
U

• TEL DA | DATA
3"

- ttl DA 1 DATA
14

- TEl DAI DATA
15

- TEL DAI DATA
Z6

- TEL in IN DATA

- TEL in IN DATA

- TEL in IN OATA

- TtL in tN OATA

- TU lit IN DATA

- TU AGI IN
DAT

-Y n AGI IN
DAT

-Y n Ad IN
DAT

-Y n AGI IN
DAT

-Y n Ad IN
DAT

-Y IE AGI IN
DAT

-Y Tt AGI IN
DAT

-Y TE AGI IN
DAT

-YTE PI IN

DOI 3

'SCNIDO

SCNZOO

SCN3DO

SCN400 —

DO8

OO7

DO6^—

DOS

OO4

003

NTRDO

DOI —

DOI«CA —

ooacA —

JTS
DESTINATION

71

71

71

71

71

71

71

71

71

71

71

71

71

71

1

ri

71

71

71

71

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

-Y OOt IN
DAIA 13

-Y DO* IN
DATA 11

-Y DOI IN
OATA M

II26T

11151—

M247

MZIT—

II2ZT —

It] IT —

ttxrr—

urn

III8T

II17T— _

1*161

BRI3T

II 111

-Y DOI IN Mltl —
OATA 10

Y DOR *IN "'<"—
DATA 09

-Y DC* IN "°" —
DATA 08

-Y OOI IN tx0tl

OAIA 07

Y DOI IN M07T
DATA 06

TCI T -Y DOI IN M06T —i oi_ i | OATA as

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

U05T —

OATA 04

OATA 03

Y DOI IN
DAIA 01

.Y DOt IN ««>"—
DATA 01

V DOI ICA IN W"—

i ; r~

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

-Y TEL DA IN M
DATA 16

-Y TEL DA IN M
DATA 15 '

-Y TEL DA IN .81
DATA 14

Y TEL DA IN M
DATA 13

iY TEL DA IN It
OATA n

-Y TEl OA IN •«
DATA 11

-Y TEl DA IN |t
DATA 20

-Y TEl DA IN u
OATA If

Y TEl DA IN ||
DATA 18

OATA 17

-Y TEL DA IN ' ||
DATA 16

DATA 15

OATA 14

-Y TEl OA IN II
DATA 13

Y TEl DA IN |.
DATA 11

— — -Y TEL DA IN M

•"•".

> -Y TEl DA IN U
DATA 10

-Y TU DA IN B
DATA 09

Y TEl DA IN 1
DATA 08

i -Y TEL DA IN |
OATA 07

— -Y TEl DA IN |
DATA 06

YTEl DA IN |
DATA 03 :

DATA 04

•Yo%WiN '

-YTELOAIN |
DATA 02

OATA 01

IX
1

!

IX

Jx —

2X

IX

»x —

IX

4X

«X

IX

IX

IX^—

OX

,*_

ttx

7X

I*X

ux —

ax —

u
""
IX

' - - ' : S - I

8
TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

*•
-Y GC A IN <T>

DATA 16 (£

-Y GC A IN ItU —
DATA 13

Y GC A IN U13
DATAU

H-Y GC A IN ' U34 —
OATA D

Y GC A IN • 1123—
OATA 11

Y GC A IN HO—
DATA 11 |

YGC AIN Itll —
DATA »

— -Y GC A IN t»20
DATA 19

-YGC AIN - M1*
DATA 18

DAIA 17

-YGC A IN •*>'—
DATA 16

DATA 13

DAIA 14

I YGC AIN M14
DAIA 13

' -YGC AIN ' 1113
DATA 11

-Y GC A IN 1111
DATA 11

Y GC A IN 'AGO!
OATA 10 '

-Y GC A IN TAG07
OATA Of

Y GC A IN TAG06
OAIAQ8

' -Y GC A IN IAG05
DATA 07

-Y GC A IN TAG04
OATA 06

YGC A IN • TAG03
• DAIA OS

DATA 04

Y GC A IN IAGOI1

DATA 03

•*£»£ ""*—

Y CCA IN
OATA 01

DATA 01

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

1

NASIM U —

-Y OOAS IN NASIM 25—
DATA 26

— -Y DDAS IN NASIM 14 —
DATA 15

2 1

TSLT

TSLT

TSLT

— -V DOAS IN NASIM 23-
OATA 14

-Y DOAS IN NASIM H-
, OATA13

— -Y ODAS IN NASIM ll_
DATAU

-Y.OOAS IN NASIM *> —
OATA 11

-Y DOAS IN NASIM 19 —
DATA X>

Y DDAS IN NASIM IB-
DATA If

*Y OOAS IN NASIM 17-
DAIA IB

-Y DOAS IN NASIM 16-
OATA 17

DATA 16

DATA IS

-Y OOAS IN NASIM 13-
DATA 14

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

-Y OOAS IN NASIM 11- TSLT
DATA 13

-Y OOAS IN NASIM 1 1 -
DATA Tl

TSLT' v «l 'AGI NASIM 10-
|N OATA 8

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

-YTEl TAGI NASIM 09-
IN DATA 7

i -Y IEI TAG* NASIM 0»-
IN DATA 6

-Y TEL TAGI NASIM 07-
IN DATA 5

i -Y TEl TAG* NASIM 06-
IN DATA 4

i -Y TEL TAG* NASIM 05-
IN DATA 3

IN OATA 1

-Y TEL TAGI NASIM 03 —
IN DATA 1

-YGCRTB NASIM 01-

W DATA 1

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

— -V NA StM IN OATA 16

IYtt|»Q.OMT.Cl| B[r i
•REVISIONS

i i i

- -Y NA SIM IN DATA M

- -Y NA SIM IN OAIA 14

- -V NA SIM IN DATA3 - SS15-

- -Y NA StM IN OATA W SSI4 —

- -Y NA SIM IN DATA, SS13-

SS11 —
- -Y NA SIM IN DATA 10

- -Y NA SIM IN DATA
SS1I —

SSIO—

--Y NASIM IN OATA 18

- -V NA SIM IN DATA

— -Y NA SIM IN DAIA

- -Y NA SIM IN DATA

- -Y NASIM IN OAIA

- -Y NA SIM IN DATA

— -Y NA SIM IN DATA

— -Y NA SIM IN DAIA

— -Y NA SIM IN OAIA 0

- -Y NA SIM IN OAIA

— -V NASIM IN DAIAC

— -Y NA SIM IN OATA Q

— -Y NA SIM IN DAIA d

— -Y NASIM IN DATAQ

OATA 01

— -Y NA SIM IN •
OATA 01 .

SS09 —

7

SS08—

6

SS07 —

i

3

SS04-

1
SS03 —

SS01 —

0 SS01-

j9 mx-

4 "5-

7

113-
16

IT2-

5

«T1-

REFERE

3

TSLT

TSLT

- -YSSI IN DATA 15

- -Y SSI IN DATA 14

TSLT - -Y SSI IN DATA 13

TSLT

TSLT

r

TSLT

i
TSLT

TSIT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

1SL1

NC

U -YSSI IN DATA 11 MOO6 —

h- -Y SSI IN OATA 1 1 MODS—

\

I— -Y SSI IN OATA 10 MOD4—

1

Y SS* IN DATA 09 MODS—

- -Y SS* IN DATA 08 MODI—

— -Y SS* IN DATA 07 MODI-

SSI IN OAIA 06 TAGBX

Y SSI IN DATA 04 TAG6X—

— -Y SSR IN DATA 03 TAG5X — i

- -Y SSR IN DATA 01 TAG4X—

— -YSSI IN DAIA 01 TAG3X—

Y TEL TM IN OATA 1 TAG2X—

— -Y TEL RTR IN DATA S TAG IX—

— -YIEL IT* IN OATA 4

Y IEL ITI IN DATA 3

- -Y TEl RTR IN DATA J

TSLT

TSLT

U -Y GC MODt IN DATA 6.

- -Y GC MOOt IN OATA S D

TSLT r- -v cc MOD" IN MT* 4

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

— -Y IEL ITI IN OATA 1

E DRAWING

'"*"" N . "I." ^N Su

« <..i.6-[0 o.t. |N IE
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RNft

tt """MDSTKTE wo* DA
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i eitic. «™«i —

'TM/'̂ m t̂, *-7'"

1CALI

- -Y GC MODt IN DATA 3

- -Y GC MOOt IN DATA 2

— -Y GC MOOt IN DATA 1

- -Y GC TAGI IN DATA 8

- -YGC TAGI IN DATA 7

Y GC TAGI IN DATA 6

— -Y GC TAGI IN OATA I

- -YGC TAGI IN DATA 4

- -Y GC TAG* IN DATA 3

- -Y GC TAC« IN DATA 1

- -Y GC TAG* IN DATA 1
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| : 1— : j-

INPUTS

SIGNAL ORIGIN
•> C« DAIAOI

•S. u 1C 36
-•- CMN DATA 03

"»L,?4 38
c -V OlS OAIA 01

••.U08 38
•V GC DATA 01

"•v U 36
•Y INT «EG OAIA

HI •••„ 10 37

-Y SSFI DATA 01

•i^OB 16

•Y OIN DATA Ot 30

*Y CON OATA 2A 38

•V ON OATA 29 38

•Y OlS OAIA 01

•Y DIS DAIA 02

»Y DIS DATA 03

*Y DIS DATA 04

•Y OlS OATA 05

* C .Y OlS OATA 06

*Y OIS'DATA07 -

•Y DIS DATA 08

•YNA OlS DATA 01

• Y NA DIS OATA 02

•Y NA OlS DATA 03

B

•Y NA DIS DATA 04

•Y NA DIS DAIA OS

•Y NA OlS DATA 06

•Y NA OlS DATA 07

* REFERENCE
ALO PAGES

05.09.27.
05.09.28.
05.09.2?.
05.09.30.
05.0*. 31.
OS.09.32.

TSLI

TSLI

TSLI

OUTPUTS

CBI ih,uC»14

DIN IX
DIN2AX
01 NIX .t.u

DIN20X
DINJ&X
D1N2IX
ornzzx
DIN23X
OIN24X
DIN25X
DJN26X
OlSlXttvu OISBX
GO Ihni GCJ4
KTRDCffiru

INTR7X
NDOItfru NOO 8
OOMT
SSFBIX thru

SSFB 8X

73
73
73
73

73

73
73
73
73
73
73
73
73
73
73

73
73
73

73

•Y DDAS DAIA 01

WSIX -Y DDAS DATA 05

OIS2X 'V D

OlSJX »Y D

| ~i : 1 i

TSLI

TSLI

DAS DAIA 03 TSLI

DAS DAIA 0* "-

TSLI 1 OIS4X *YDO*SOAT*OJ

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

OISSX -Y OOAS OAIA 06

WS4X .Y DDAS DATA 07

DIS7X *Y DDAS OATA 08*

DIS8X *Y DDAS DATA 09

NOO 1 *Y 0

NOO 2 'YINT

OAS DATA 10

DEC DAIA oi

NDO 3 tY INT «EG OATAO!

NDO 4 tY INT *tG DAIA 03

NDO S ,Y INI

NDO 6 *Y INT

IEG OAIA (M

HtG DAT A OS

NOO 7 *V INI «EG 0AM 06

•Y,m

IEG OATA 07

•Y INT

9

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

•Y SSfl DAIAOI

•Y SSfl OAIA 01

TSOI -Y SSFI DATA 03

ISO! -Y SSfl OAIA 04

>t DOAS 07

TS03 *Y Sift DATA 05

8 DOAS 03

ISW *Y SSfl DATA Ot

1 ODAS 04

isos "f «f» DATA 07

blS06 -V S»» DATAM

-100ASM

ISO? -Y OC DATA 01

TSOS -YGC OAT* 02— —

e DOAS OB

ISM *Y GC OATA 03

TSIO *YGC OAIA04

-• ODAS 10

immx -Y oc DATA oi

INTH2X -Y GC DAIA 06

INTI3X -YGC OAIA 07

INH4X *Y GC DATA M —

INTUX • -Y OC DAIA 09

— ••' IMT«4X ' *V GC O*M 10"

CR1IX *Y GC DATA II

CRI2X »YCCOATAI3

OCIKT . - Y C C D A T A I 4

'BOCINTX

c— s T- 5 ,

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI.

TSLI

TSLI

TSLI

!_.. • 1 I .

8-1
§
(£>

SW»u -Y Cl OATA 02

SSMlx *Y ci OAIA 03

JW13X - Y C I D A T A 0 4

• • — SSFMK "
V C

*
 D

*
T

* '3*

MFlSx -Y c» DATA 06

SSFWX "•• Cl DATA 07

imn -Y C» DATA 08

„,„, •»« DATA 09

CCl 'Y CIOATA 10

,CCJ -YCIOAIA n

GC3 -y Ct DATA 12

GC4 *» Cl DAIA 13 •

CCS - Y C I D A T A U

GC6 '
v
 OIN OATA 01

GC7 -Y OIN DATA 2A

GC« *Y DIN DATA 03

GC9 'Y OIN OAIA 04

—~CC 10 *
Y

 OIN DAIA 03 —

CCl*

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

— i
j ; 2 1

• Y OIN DMA 06

*Y DtN DATA 07

•Y DIN DATA 08

C«I 'Y DtN DATA 10

CI3 *Y DIN OATA II

CI4 *Y DIN DATA 11

i — CIS >Y OIN DATA 13

i C«i
 >Y

 DIN DATA 14

CI7 •¥ UN O A T A 11

C«8 -Y OIN DATA 6

CI* "Y OIN DATA 17

CIIO -Y DIN DAIA IB

—Oil .Y OtN OATA 19

— CUt *Y DIN DAIA W

^OM3 *Y OIN DATA 31

Cl „ -Y OIN DATA 12

DINIX -v DIN OAIA 23

OlNlA* *Y DIN OATA ?.

- CMN3X *Y DIN DATA 2:

OIN4X -Y WNOAIA2I

| MNJX

i

i

t

i

!

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI
-

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

TSLI

1 . i J ! ,
REVISIONS

r 1
^DIN6X

E
01N7X

DlNBX

WNIOX

DINIIX

DtNI2X

0

.... -OINI3X

i DIN MX

OINISX

OINI7X

i OINI8X C

O1NI9X

DIN20X

OIN21X - ' ~

. DIN 22X

DIN 73X

a
DIN 24X

OIN n wi

DIN 2BX
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1

OUTPUTS
SIGNAL DESTINATION

-r SSFB DATA Ol OUT
THRU

- SSFB DATA 08 OUT 41.42
- CP DAT* Ol OUT

THRU
- CR DATA 14 OUT 4O.4l.42

DIN DATA 01 OUT 44

- DIN DATA 2B
- Dm DATA 25
- DIN DATA 03

THRU
- Dm DATA 24
- DIS DATA 01

THRU
MS DATA 08

- NA OSS DATA
THRU

- NA CBS DATA
- ODAS DATA 0

THRU
DOAS DATA K

1 THRU
- Y INT REG DAT

OUT 44
OUT 44
OUT

OUT 40,41, 42,43,44
OUT

3UT 40,41
01 OUT

06 OUT 43,44
OUT

OUT 4O.4I
1 01 OUT

A 10 OUT 40,41,42

D

SSfBBX— TSLT Y SSFB DATA 08 OUT

SSF17X — TSLT ~'v ssf8 °*rA "OUt

SSfB6X- T

ssfisx TCI Tc

SSFMX— TSLT --V SSFB DAIA 04 OUI

SSFI3X— TSLT ~'Y SSFB DATA 03 Out

SSfB2X — TSLT --YSSFBDAIA020UI

SSFI1X — TSLT --YSSFBOAIAOI OUT

B

REFERENCE
ALD PAGES

01 .15.25.1
01 .15.26.
01.15.27.
01.15.31.
01 .15 .19.
01 .15.30.

1

CKI3 —

cm —

'. . C« 1 1 —

CMO —

i ; 1 —

TSLT

TSLT — Y C« DAIA 13 OUI DIN19X —

.TSLT — YC* DATA 17 OUI DIN 1 8X —

TSLT Y CR DAIA 1 1 OUT DINI7X

— - I ^ .
-j ; ~ _J j j pJ 1

8

§5
(n

TSLT
- .

TSLT °"

TSLT Y DIN DATA 19 OUT DIS7X — TS LT ~ 'Y ws °*T* °7 °u*

TSLT — Y DIN DATA 18 OUT DIS6X — TSLT - -V DCS DATA M OUI

TSLT

.1

TSLT YCI DAtA IOOUI , DINI6X TSLT

j

TSLT --YC« DATA 09 OUI . D.N13X —

--Y DIN DATA !7OUf DISSX —

— -V DIN DAIA 16OUI Wj4x

TSLT - -v DIS °*T* M o"1

TS LT V D'S DATA 04 OUI

TSLT r- -Y OIN »»« <*" DISK— JTSLT — ^D'SOMAMOUI

• . i
«'«- TSLT — vcc DATA u out c«e-J TSLT — -YC* DATA OB OUT DIN14X —

TSLT

1
TSLT YDINDATAI40UI 0 S!x —

' 1

TSLT

{
TSLT 1 V CK DATA 06 OUT , DIN12X — FSLT

I
GCM -TCIT YGC DATA II OUT TSLT

GCIO — TSLT YGC DATA 10 OUt CH« — TSLT — -YCR DATA 04 OUT ' OINIOX —

GC9 — TSLT YGC DAIA C? OUI C«3 — TSLT — -YC* DAIA 03 OUT ' DIN9X

TSLT NDO 7

TS LT — -Y OIS MTA « c*01

TSLT I—-Y Oil DATA 01 OUT

TSLT Y N A D I S O ou

TSLT Y OIN DAtA 1C OUI ' . NDQ 6 _ TS LT - -y NA O'S DATA 06 OUT

TSLT

\

GC8 — TSLT — -V GC DAIA 08 OUT C«? — TSLT 1--YCII DATA 02 OUT DINBX—

GC7 — TSLT — -Y GC DATA 07 OUt CR1 —

TSLT
•i

_ -Y DIN DAtA 09 OUT MDO S —

— -Y DIN DAIA -.8 OUI NDO 4 _

TSLT VNA DIS DAIA OS OUI

TSLT — -Y NA DIS DAIA 04 OUT

i
TSLT — -Y CR DATA 01 OUT. DIN7X —

GC6 TCIT v G C D I
°* U 25B1T TSLT

15 LT »x TSLT
'

GC4_ TSLT — YCC DATA 04 OUT DIN23X — TSLT Y DIN DAIA 23 OUT DtN*X

0" TSLT y OC DATA 03 OUT TSLT

TSLT
.

TSLT — Y DIN DAtA 2B OUI DINIX —

TSLT - -Y DIN DATA 07 OUI NDO 3 —TSLT Y NA DIS DATA 03 OUI

TSLT — -Y OIN OA1A C6 OUt NDO J — TSLT - -Y NA DIS DATA 0? OUI

TSLT

TSLT

TSLT

TSLT

TSLT

— -Y DIN DATA 04 OUT

— -Y DIN DAM 03 our

— -Y DIN DATA2AOUT

— -YDIN DAIA 01 OUt

DIS DAIA 01 OUI

, . • - ! ' 1

_

_2 1 f 1 ' j 1

R E V I S I O N S

t*»b»C.bM(l,.C, H1C..M.O. „,„ r_. „.-.-,..,

- •; ; • • rl

£

100ASIO TSI I *BOCINTXTi>U I TDOA.1UT IOOUT lOLI I nCCMT IOOUT

I L

IDOASOe TSLI C.IIX TSLT YINT.tGOAIAU

I m T
5
!! Tl o o . c IbLI IbL ,.

-IDDASOa — TSLI 1 I — Y DDAS DAIA 06 OUT INIR6X — TSLT Y INI KEG DAIA 04 OUI

•BDDAS05 — TSLI 1 I 1 Y ODAS DATA OS OUT INIRSX — TSLT Y INI rtG DAIA OS OUI

-IOOAS04— TSLI I — Y DDAS DATA 04 OUT INIB4X— TSLT Y INI «EG DAIA 04 OUT

-IDDAS03 — TSLI I — -Jr- DOAS DATA 03 OUI INI«3X— TSLT Y INI (EG DAIA 03 OUI

-._ j |NM( JCIT DAIA M OUI

I l_ T^IT Y INT UO DATA 01 OUT| 01 OUI bL
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INPUTS
SIGNAL

-Y AD mcn\
-YAOPMG7X1

-rCJXI

-Y CM IEG DATA

01
-Y tM IEG DATA

03
-Y [M UG DATA

03 '
•Y EM UG DATA

0*
-Y EM IEG DATA

03 .
•Y EM IEG DATA

06
-YEM IEG DATA

07
-Y EM IEG DATA

01
-Y EM KEG DATA

0*
-YEMUGEUTA

10
•YEMUGDATA

-Y EM UG DATA

12
-Y t M WG DATA

13
-YEMIEG DATA

-Y EMtfG DATA

IS

-V CM KEG DATA

. 14

c

0

ROTKMCC
ALD MGES

A . os.ot.n.
OS.W.J4.

05.0*. 33.
U.M.M.
09.0*. 37.
OS.W.3B.

03.Ot.3V.

01.0*. «.

03.M.QI.

ORIGIN

10
10
57

ff
SJ
J7
S7

A
-YADfUGTXI —

e ~[ •

OUTPUTS
SIGNAL'

-Y M tEG DATA

0 OUT

-Y MltGDATA

a? our
-Y MltGDATA

03 OUT

-Y M IEG DATA

04 OUT

-Y M IEG DAT A

03 OUT

-Y M IEG DATA

06 OUT

-Y M IIG DATA

07 OUT

-Y M t[G DATA

OB OUT

-Y M IEG DATA

09 OUT

-Y M REG DATA

1 OUT

-Y MltGDATA

1 OUT

-Y M IEG DATA

1 OUT

•Y M REG DATA

1 OUT

-VEMMGDATA

1 OUT

-Y M KIG DATA

1 OUT

-Y M tEG DATA

1 OUT

>-

-Y ADPUG7XI— 1_

^

-Y EM tEG DATA 03 — j

1 A
-YADfUG7XI— j "

•Y EM >EG DATA 04 —

A
-YADfWGTXI—

-YEMIEG DATA OS —I

1 A
-YADIWG7XI— |

>-

-

-
-v EM «EG DATA 06— T

*-

-YEMIEG DATA 07— 1

A t>—
-YAOPWGTXl — J

A
-YAOIWGTXI-^

-Y EM IEG DATA 09 — f~

1 A
-Y AD FMG7XI— 1_

»-

^

-Y EM IEG DATA 10 —

A
-Y AD fitGTXI.- "

^

A
•YAOPWGTXl —

>—

-Y EM KG DATA II—

-VAOHtGTXI —
>-

k
A

-Y AD mcTxi — [

DESTtNATON

G.

41,

46

'h
- TSLT

I -- TSLT

I -

ll-

&

I -

- TSLT

- TSLT

-|TSLT

- TSLT

I --4 TSLT

I -- TSLT

I -- TSLT

I -

I -

I -

I -

- TSLT

- TSLT

-JTSLT

- TSLT

I

£

I

I

[I

I

I

|I

I

I

I

I

I

— [KM

TSLI —

— EPO:

TSLI —

— EF03

TSLI —

— EP04

TSLI —

— EF05

TSLI —

— EKH

TSLI —

— EP07

TSLI —

EP08

EPO»

JTSLI —

EflO

TSLI —

TSLI —

tHJ

TSLI —

EF13

j lbU

I T T~ " ~~i "1 s 1 * t

U>

-Y AO nt&na—\ I

] A L-, ,— A.EAMV
-Y EM IIG DATA 14— j |

1 L_
T T^l T -*: T*^l T

-YAD«»G7X2— A )— , , AIE(MV

.-Y EM DEO DATA 1J — | |

L~

T ... T°L! T »• T*?J T

J Y EM «G DAM 01 CUT

I Y EM IEG DATA 07 OU!

J Y EM IEC DATA 03 CUT

I Y EM tEG DATA 04 OUT

I -V W. EG D.1. 0,001 .V«»1G7X>-

-vtOT— J

I ~V»,!OO.,..OUT . .yjnr_ A >- TSLT -i- TSLI j— _

-Y EM »£G DATA 16 — A )— 1 I *
mC

-YtlEr—

I — -Y EM REG DATA 07 OUT A TC lT 1 TCI T

-Y ADWIG7XJ— . 1

T -vestif- I I I

A l_ T*^1 T • - T^L| T *

-Y CSC1 ^ •-•

I Y £M «G DATA 0* CUT * '

-v cs*tr—
T — -Y EM i£G DATA 10 our A >— i i

-Y PIOOPCOOE- |

L
. A ) TSLT -ADAIF10V

I — Y EM IEG DATA II OUT -Y CUo —

' - -Y P10 OP CODE - I

h A >— TSLT — ADAWOV
-YfMfiw D^T*> uoirr ^Ynn — ,

-YCSCo"— i— — i , i.

A )-,
-Y no of CODE— 1 ' )

I Y EM IEG DATA 1J OUT A >— TSLT \~ *° ««OV Ji

-YCSCT— J i

3 j 2

, ftEVISIONS

C TA I-I OUT

N1NT t TC11 T — <

«Nti- TSLT -i

,
Ul

«« '- TSLT -

«°"-\ TSLT —

' NO, 3- TSLT -

"""-JTSLTJ-

NW5 TSLT

AO >-, N»6- TSLT -

AO >— YEMIEG OAT A 16 OUT

" AO J
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OUTPUTS
SIGNAL DESTINATION

-Y6CHI Ml 63. 64
-Y6CH MI
-Y6CH MS
-Y6CH M4
-Y6CH M5
•YACH M6
•YACH M7
-Y 6 CH7 Ml
-Y 6 CHI Ml
-Y 6 CHI MI
-Y6CH2M2
-Y A CHI MS
-Y6TRTM5
-YACH7M4

-Y ACM Mi
•Y A CH3 MS
-Y 6 CHI MA
-Y A CHI MA
-Y A CHI M7

-Y 6 CH3 Ml
-Y6~CHJMT
-Y A CHS M2
-Y ACH3M2
-Y 6 CH3 M3
•Y 6 CMJ Mi
-Y 4 CH3 M4 ,1
-Y £CH3 M4 , 4
-Y6CHSMS
-Y A CHS MS
•Y 6 CH3 Mt
•YAC~H3M6
-Y6CH3M7
•Y *"CHi M? -
-Y 11 CHI Ml

AlViMl

REFERENCE
ALO PAGCf

03.11.01.1
03.11.01,1
03.11.09!%
03.11.04,1'
03. 1 1 .09. 1
03.11.06.)

OUTPl
SIGNAL

-Y 11 CHI MI
•Y 11 CHI Ml
-YIJCHIM3
-YT3THTM3
-Y I3CHIM4
•YTTCHTM4
-Y 12 CHI Ml
-Y II CHI MS
-Y 11 CHI MA
-YliCHf'MA
-Y 11 CHI M7
-Y 15 CHI "R7
-Y 13CK1MI
-Y 13 CHI Ml
-Y 11 CHI MI .
-Y 1JCHIMJ
-Y13CM1M3
-Y 13 CHI MS
-Y I1CH3M4
-YTTCUTRO
-Y 11CH2MS
-YTrCRTEB
•Y II CHI MA
-YTTCRTHS
-Y I1CH1M7
-YTTCftTM?
-Y 11 CHS Ml
-Y 13 CHS MI
-Y 12 CH3 M3
-Y13CM3M4
-Y 13 CK3 MS
-Y IICH3M6
*Y 11 CHS M7

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSIT

JTS
DESTINATION

63.
63.

£ — -TSLT

63.
63.

S: A,..« — TSLT
63,

AS,
a,
63,

A3! A1V4M3 TSLT
A3.

63,
63.
63.

£ *,V*M_ TSLT

AS,

Aiww— TSLT

AW«U — TSLT

.!««— JTSLT

I Y HCrilMl

-I -Y HCHlMl

J — -Y II^HIMS

Y I1CHIM7

- T . — -Y 1JCH1 M7

--Y6CH1M. *JV*»I_|

-Y 6 CHI Ml A7V4M2 TSLT

— -Y6CH1M3 *»««.

-.«--

-Y.C-,-.

— -Y6CMIM7 *A4M'

A7VSMI

A2VSM1

A7VSM4r—

A7V5MJ

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

•

-Y 6 CHI Ml 0)

-,n™
TSLT

REVISIONS

I I : • •

— •— . J YATRTMT

Y6CH3M1
PD — -Y4CH1MJ ' - '

- I

1

I
- I

rn
i

V.

ASV4M1}—

— -Y 6"C~H! TO ,

•Y d CHI M3

A3V4M3 ,
- -Y A CM} M! :

-Y6CHIM4

A3V4M4
i YATR7MT

-Y A CHl M3

TSLT

TSLT

TSLT

-YACH1M4

AJV4M.J J TCI T
•— -Y JCH1M4 1 ^

-Y A CHI M7

TSLT

— +— J — -Y AtRTfil! : ;

.... .- .Y A CHS Ml

* I — -Y 6 CHS M3

-Y 4 CHS M4 -• •

•— J — -Y i CH3 MJ ;

-Y6CH3MS ' ' . "

-Y6'CH3M6; . . . .

i 9 J — -V 6CH3M6

TSLT I— -Y»CH3»,

Y"CH2M1 A3VSM2 —

..: . ; •

- I

— I

— -Y I!C"M!M! • ASVSMS

-Y IICH7MS

— -Y T! CH3 M3 , *3v*M .—

- I

— I

I

Y 11CH1M4 A3V9HS

-Y 11 CHI Ml

-Y IICHIM6 •' ' .

-Y HCHIM7

— -Y. I1CH7M7

• • '

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

— -Y 11CH3M]

— -Y I7CH3M4 "

-Y 12 CHS Ml

— -Y 11 CHS MA
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Figure 10-55. Resistor - Capacitor
Mounting Bracket (01AO) Assembly Drawing
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Aoa CABLC CLAMP'

IBM GEN ASSY SPEC GOOOOO3 APPLIES
IDENTIFICATION OF SYMBOLS :

\S- VENDOR ITEM - SEE SOURCE OR
SPEC'CONTROL DRAW IMG

R- REFERENCE QUANTITY
INSTALL BULB IMPOSITIONS I f 3 ON) ALL INDICATORS
EXCEPT AS FOLLOW/S : X052. XDS4O/XDS4I
INSTALL BULB IN POSITIONS I 2. 3 {4 ON INDICATORS
XD5Z, XDS40 f XDS4I

0. WIRE PER 6^4-HOO JUMPER LIST (SHEETS
BLACK BAND DENOTES CATHODE END OF DIODE
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•P9.TPH
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V POTENTIOMETER •6Q8IO&I
RESISTOR(607H566 BC3ZGF39IJ

I IHIN&E 5TUO
"" LAT'C'Cl STRIKER

3 I I SC g£W (fcO^ S7O9) TEST POINT (RED)

PLATE
SWITCH ASSY
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TRIM RIGHT SIDEIWIRING HARNESS

SWITCH'S'

WITCH "A"

SWITCH A

SWITCH'S'

75FT YRiLACING TAPE
f feO32!9Zj jTYPE rjQ.ZQ.MlL-W-3861

qLDERf&O3^357)!Il
//ASHER (630ia;z)
LK.WASHER i 6OZ9^^I|!»S^;358-BI
SCREW (t&35737fi"555?l7-5tDETAIL B

SWITCH
ALTERNATE ACTION

DETAIL C
SWITCH

MOMENTARY ACTION
28 PLACES

DETAIL A
LAMP

13 PLACES

PANEL
L */DA-MANUAL EJTEPC/5EF

Figure 10-56. Power Control Panel (02A6)
Assembly Drawing (Sheet 1 of 2)
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G94MOO

Figure 10-56. Power Control Panel (02A6)
Assembly Drawing (Sheet 2)
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-'JMPER LIST R

BLACK BAND DENOTES CATHODE SIDE Of DIODE
IBM GEM ASSY SPEC SOOOOO3 APPLIES
MOUNTING HARDWARE SUPPLIED WITH PART
MARK TrPEJC CLA5S1 PER IBM SPEC 6OO9S74 COLOR BLACK
MARK TrPE E CLASS 1 PER IBM SPfC6OO9974 COLOR WHITE
IDENTIFICATION OF SYMBOLS:

V-VtNOOR ITCM-SEE iOURCt OR SPEC CONTROL DW6
R* Rt r QTT

DISCARD BASE PLATE ( HMDWARE PROVIDED WITH ITEM
NQS MOUNT BOX DIRECTLY ONTO CCVE R AS5T.

DETAIL A
SCALE:NOME

WIRING HARM ESS

5CBEW41603563Z)

:iRCUIT BREAKER »

V iCOVER PLATE
J T L E T EOX

REAK TAB -
OWNrCTION

ON 94ZOJC4U4S
ONLY

POWCR BOX ASSY-xi.c
LVDA MAWL/AL EXERCISER
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DETAIL D
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TOP VIEW
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Figure 10-57. AC Power Box (02B8)
Assembly Drawing
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NOTES
X IBM .GEN ASSY SPEC 6000003 APPLIES

21 WIN [ELECTRICAL CLEARANCE TO BE .018
3H

TTTT

TT7

33T

331

TOTT

«"'"

©

COMPONENTS TO BE ASSEMBLED FLAT AGAINST THE
BOARD AND/OR OTHER COMPONENTS
COMPONENTS TO BE CENTERED BETWEEN HOLES
WITHIN .06 INCHES
LEADS TO BE MAINTAINED AXIAL WITH RESPECT TO
COMPONENT BODY WHERE POSSIBLE
PARtMARK 6^01030 ASSY PER IBM SPEC 6009974,
COLpR BLACK
JUMPER AND COMPONENT LEADS TO BE BENT FLAT
AGAINST BOARD BEFORE SOLDERING
BLACK BAND DENOTES CATHODE END OF DIODE
IDENTIFICATION OF SYMBOLS
V- VENDOR ITEM- SEE SPEC OR SOURCE CONTROL &WG
R.- RCF- GiTV
MARK. REVIStOU SYMBOL- PtlR- \BM "SPEC C»OO39 7-4
COUOR-
K.E.L.A.V MTG
R.HAKA\Ki& TO ACCEPT
ALL COPPER CONDUCTOR SURFACES SHALL BE TINNED WITH
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AREA MUST BE KEPT FREE OFF SURFACE TREATMENT

?ENCE SCHEMATIC |

AR
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f.K.
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EYEl-ET
RELAY
DIODE
SOLDER (6032357)
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6O75477
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Sn 60 A R
G90IOI7

OQ-S-571
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LIST OF M A T E R I A L OR P A R T S tIST

z_f

INTERNATIONAL BUSINESS HACHINEt CORf.

PRINTED CIRCUIT BOARD A55Y-
RELAY CARD

13640

""•2/1 •'
0 6901030

J;

Figure 10-58. Relay Card Printed Circuit
j Board Assembly (6901030)
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COMPONENT BODY WHERE POSSIBLE
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COLOR BLACK
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AGAINST BOARD BEFORE DIP SOLDERING,
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IX IDENTIFICATION OF SYMBOLS
V-VENDOR ITEM- SEE SPEC OR SOURCE CONTROL DY/S.
R- REFERENCE QUANTITY
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6 0 I 7 14 5
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IO

LIST OF MATERIAL OR PARTS LIST

INSIONS AND lOLER
< -.a FimmiD P«
HI«*III 1PKIMEO OIU

D*rc
"-Ht:

INTERNATIONAL BUSINESS IUCHINES CORP.
f fDEKIL STIUIIt OtVIIIOI

810 HU!HO« >vt . HEW YOU 11. ». T.

P R I ' - T E O CiPCUlT BOARD A5SY-
TPA.'.'SLATOS - AN I

IOC IDfNI NO.I Silt

6901550

Figure 10-59. AN1 Translator Printed
Circuit Board Assembly (6901330)
(Sheet 1 of 2)
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Figure 10-59. AN1 Translator Printed
.Circuit Board Assembly (6901330)
. (Sheet 2)
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REVISIONS
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Figure 10-60. NA2 Translator Printed
Circuit Board Assembly (6901342)
(Sheet 1 of 2)
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COMPONENTS TO BE ASSEMBLED FLAT AGAINST THE
BOARD AND/OR OTHER COMPONENTS
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COMPONENT BODY WHERE POSSIBLE
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COLOR BLACK
JUMPER AND COMPONENT LEADS TO BE BENT FLAT
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IDENTIFICATION OF SYMBOLS
V-VENDOR ITEM-SEE SPEC OR SOURCE CONTROL DWG
R-REFERENCE QUANTITY
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Figure 10-61. 3. 6K Resistor Printed
Circuit Board Assembly (6901349)
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iFigure 10-62. 2.048 MC Oscillator Printed
[Circuit Board Assembly (6901352)
(Sheet 1 of 2)
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OUTPUTS

-C.VJOC

NOTE XVII

MOTF

Q / - Q S
CKI-
VRI-VR5

ITEM NO.

VRI CRI
A I ^l H

NC»0 MOTiCt

RELEASE

NOTES !
Z IBM GEN ASSY SPEC 6000003 APPLIES

XI MIN ELECTRICAL CLEARANCE TO BE .018
SH COMPONENTS TO BE ASSEMBLED FLAT AGAINST THE

BOARD AND/OR OTHER COMPONENTS
TTTT COMPONENTS TO BE CENTERED BETWEEN HOLES

WITHIN .06 INCHES
333 LEADS TO BE MAINTAINED AXIAL WITH RESPECT TO

COMPONENT BODY WHERE POSSIBLE
33T PART|M~ARK 6342O3E ASSY PER IBM SPEC 6009974,

COLOR BLACK
T7T JUMFJER AND COMPONENT LEADS TO BE BENT FLAT

AGAINST BOARD BEFORE DIP SOLDERING
T7TT BLACK BAND DENOTES CATHODE END OF DIODE
"UNI IDENTIFICATION OF SYMBOLS

. V-VE'NDOR ITEM-SEE SPEC OR SOURCE CONTROL DWG
R- REFERENCE QUANTITY

"V I X" APPLY -OS HIGH CHARACTERS APPROX AS SHOWN
PER IBM SPEC 6O09974, COLOR BLACK

3 IN
AR

DIODE
v,

SPACER
TRANSISTOR

DIODF.ZENER 6OI636O
RESISTOR (£078199)
RE5I5TOR(60S6035J
WIRE, INS "S2AW6.YEL
SOLDER (603Z357)
SMS CARD

491
318334-
6079734-

RC076F56IJ
RC076F47ZJ
603&I52
Sn 60 AR
6942O3I

QQ-S-571

3S3W
=3360

I COOf iTt

LIST OF M A T E R I A L OR P A R T S LIST

Dl HIM'

VMO.
D*«»ipia CHICK

INTERNATIONAL BUSINESS MACHINES CORP.

•1C B l f l l lOB A V I . • l « T O M Jl. I. T

PRINTED CIRCUIT AS5V-
OT03

03640
2/1 «•

0 6942O32
J:

Figure 10-69. OTO3 Printed Circuit Board
Assembly (6942032)
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,u ,•.»,,

-

Q 1
CR|- CR5
VRI - V R5

R6- RIO
R I - R5

REF DE$

S
7
e
c

4

ITEM NO.

OPPOSITE
SIDE

r— NOTE23ZII

/* / \
o 0 0 / 0 ° o o

o 0 0 o o / o O
n ° 0

0 o O ' O / O O o ° °

'o o o/ o o o /o\
3o o a o o-TRioV-o \?(jsy
^0 3 fc?-1 0 O-(c«5B-0 TT

o o o o o-TRsT-o c °
O o o o O O O-i K6l— o /C^V*
c. ° o o o o-f«n-o \^iy
0 O 0 0 JCR3T1 0 ^^

0/^.0 0 0 0 0 ° °

0(0 ojo o o— HvBaH — o o
oVL/° ° oo o ° °
o o o-{R9]-o Q-TRTT-Q /»~N
o o o-CSn-o o-T_5T)-o V^tV
0-E53H3 ° o — ICRZII — o ^rr
o o o o o o e o

O O O O— IVR2II O 0

o o o o o o ° °
C>>Q o o — SHE— O O O fa\

^ o ° y1 r=
/ COMPONENT SIDE

-*.

^
PO 1 . REVISIOHJ
(Y) I» trammel Dtl£..fT,o. O.TI |e

Q 66II54D RELEASE 3 ..^
HI »KO».l

NOTES
I IBM GEN ASSY SPEC 6000003 APPLIES

21 MIN ELECTRICAL CLEARANCE TO BE .018
3H COMPONENTS TO BE ASSEMBLED FLAT AGAINST THE

BOARD AND /OR OTHER COMPONENTS
3HT COMPONENTS TO BE CENTERED BETWEEN HOLES

WITHIN .06 INCHES
TTTTT LEADS TO BE MAINTAINED AXIAL WITH RESPECT TO

COMPONENT BODY WHERE POSSIBLE
ZST PARTMARK 6942.O33 ASSY PER IBM SPEC 6009974,

COLOR BLACK
333 JUMPER AND COMPONENT LEADS TO BE BENT FLAT

AGAINST BOARD BEFORE DIP SOLDERING
•*VTT BLACK BAND DENOTES CATHODE END OF DIODE

T7TTT IDENTIFICATION OF SYMBOLS
V- VENDOR ITEM -SEE SPEC OR SOURCE CONTROL DWG
R-REFERENCE QUANTITY

>! IX APPLY .O5? HIGH CHARACTERS APPROX AS SHOWN
' - ' ' • • P t R I B M 5PEC £OO'3e7<4, COLOR BLACK

5 SPACER . <S=Ha=>S
5 TRANSISTOR 3 IS3Z4
5 V DIODE SO79734
E V DIODE. .ZEMER £077251
5 RE3ISTCR(T ;O7SI93) RC07SFS6IJ
5 RESISTOR f6O56O35) RC07GF47EJ

3 IM. y.R WIRE. IMS. *^2AWS.YEL 6O3S.ISZ

AR SOLDER (6032357) Sn 60 AR QQ-S-571
1 SMS CARD 6942031

W 3£0 ^

!83CO 8
7
6
5
4
3

2
1

; LIST OF MATERIAL OR PARTS LIST

ws ssr; iSgasrsr r...: ' Cg^ — PR | NTT E D O R C U / T A55Y-
| .•«..«, MC.IUL. ««L» VMD ._ t« OTO4-

.m) ....... CNK.

s •"»[ \ffff,\ rg^X ĵP ̂  03640 n rQxl^r^"
: ,',",7,1 //'f ' U o J '-r C. w -33
S ' «"" 2/1 •' |««en f <c r

Figure 10-70. OTO4 Printed Circuit Board
Assembly (6942033) (Sheet 1 of 2)
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-

j

j- .

" -

.'

—

1 KI DI i ~r i

<~>i i TDDT 1

INPUT 2

OUTPUT Z

1 Kl DI J T ^

OUTPUT 3

1 Kl Ol J "T A

OUTPUT 4

1 MPUT 5

GRD

OUT PUT 5

—o VU(_

r

r»

p

VRI C R 1

£ hi

VR2 rppC. K<1
MI k<J* m

VR3 CR3

VR4 CR4

VR5 CR5

Rl

~ -̂Y R6

5 6O.r̂
R2

/X\ 4.7K
J/VQ^
^^ f̂ R7

1 AjV/V, i

560A

R3

_^\)« "*
^^— f ^R8

R4

/7^\ 4.7 K
_Dr\)Q4

— 1 ^*?

^-f RIO
I A AA, , ,

560A

REFERENCE

*•

4

m
rn
O
<VJ

J

d

*

5
D

:

i

[

j
QTT 1

•

.Nt.DE W.

BIC l» 01 «

..u)

—i ia
^vj

- •'•

REVISIONS
SVM tNfi«« MOKCE DESCtlPTION DATt CMK ATrMOVAt

66II5AD RELEASE ^ S/^

•

-. '

.

M NOMINCLATUKE PART OK tPECIf ICATION MMtHIAL COII ITEM

LIST OF MATERIAL OR PARTS LIST

•''"""-" ̂ '"- — PRINTED CIRCUIT ASSY-

,

J&^a~f**— ^r r>^&40 n ^94 70"^"^

se.tEMOME «' |i»III £

Figure 10-70. OTO4 Printed Circuit Board
Assembly (6942033) (Sheet 2)
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EMMOMTK1

16/IS/SD

REVISIONS

RELEASE
OATt CNR

OUTPUT-8
.1

MOTE 33T

OUTPUT <• 8

M

N

R I
820-n.

R4
I.4.K

R3
I.4K

82OJI

Rl , R2 4.
REP DE? ITEM NO.

NOTES
1.

XI
sir

TTT

3ST

y i x.

IBM GEN ASSY SPEC 6000003 APPLIES
MIN ELECTRICAL CLEARANCE TO BE .018
COMPONENTS TO BE ASSEMBLED FLAT AGAINST THE
BOARD AND/OR OTHER COMPONENTS
COMPONENTS TO BE CENTERED BETWEEN HOLES
WITHIN .06- INCHES
LEADS TO Be MAINTAINED AXIAL WITH RESPECT TO
COMPONENT BODY WHERE POSSIBLE
PARTMARK 6942 O36 ASSY PER IBM SPEC 6009974,
COLOR BLACK
JUMPER AND COMPONENT LEADS TO BE BENT FLAT
AGAINST BOARD BEFORE DIP SOLDERING
BLACK BAND DENOTES CATHODE END OF DIODE
IDENTIFICATION OF SYMBOLS
V-VENDOR ITEM-SEE SPEC OR SOURCE CONTROL OW6
R-REFERENCE QUANTITY
APPLV .09 HIGH CHARACTERS APPRO* AS SHOWN)

IBM SPEC SOO397*?-, COLOR BLACK

10 INJ
AR

RESISTOR, l.4K.-'i>,i/8w :

V.R WIRE' "22AW&YEL
SOLDER (6032357) Sn 60 AR QO-S-571
SMS CARD

6017333

6O36I52

49E34-5 836C |

LIST OF MATERIAL OR PARTS LIST

AU. OlMtMSlOMS AND IOll»»NClS

• 1 II I«C«U TOLif tANCC O
> PLACE I PLACE

OtCIMALS DECIMALS AHOLCt

£
1I1ICN CHICK

.. £.<*>,-*J

'"'Ji

V M D .££

rioinu iflilil BIIIIIOI

PR1WTED CIRCUIT A55V-
O V D 1

COOt IDCMT NO. *II

Figure 10-71. OVD1 Printed Circuit Board
Assembly (6942036)
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SOURCE~OF~SUPPLY~
VENDOR *DO*I

O
OJ

«-<*-

rs

66II5FLI RELEASE

NOTES.

MIN ELECTRICAL CLEARANCE TO BE .018

ocoe
NOTE 8

2. COMPONENTS TO BE ASSEMBLED FLAT AGAINST THE
BOARD; AND/OR OTHER COMPONENTS

3. COMPONENTS TO BE CENTERED BETWEEN HOLES
WITHIN .06 INCHES

4. LEADS, TO BE MAINTAINED AXIAL WITH RESPECT TO
COMPONENT BODY WHERE POSSIBLE

5. MARK|;fc942O37 A S S Y TYPEI C L A S S / COLOR BLACK

6. JUMPER AND COM PON ENT LEADS T.O BE BENT FLAT
AGAINST BOARD BEFORE DIP SOLDERING

7. BLAC^BAND DENOTES CATHODE END OF DIODE

8. MARK 'JTYPEIH CLASS I COLOR BLACK

CIRCUIT

A
B
C
D

INPUT
FIN

6
E
D
R

OUTPUT
PIN
B
A
C
a

Q 5 - O 6
o i - a 4
CB/-CP, 4
Cl . C~T

ITEM NO.

6009974
^,000003

APPLICABLE IBf.' SPEC Cj'ECK BLOCK B IF APPLICABLE

IN.
AR

01 I

PAD
RESISTOR SO-n.tiy.|/4W
T R A N S I S T O R
TRANSISTOR
DIODE
;CAR,.OlOFilO%'OOVC'C
WTRE N0.22AWG YEL
SOLDER (6032377)
SMS CARD

483O7O
6OI7937
6079OO6
607922 I
601764?
491228
6036152
SN 6O AR
6901357

QQ-S-571

883(0 9

S836C
s:

3;
2:

LIST OF M A T E R I A L OR P A R T S LIST

II tFEC O* »O
INTERNATIONAL BUSINESS MACHINES CORf. '

FEDEMl tYSUBS IIVISIQI
»te •touoi m. HIW Tin, I.T.

PRINTED CIRCUIT
BOARD A5SY-OCD2

I'-'" OF

Figure 10-72. OCD2 Printed Circuit Board
Assembly (6942037) (Sheet 1 of 2)
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INPUT A

INPUT

OUTPUTS

I

| GROUND

+ 6 »OC

-3VDC

OUTPUT C

INPUT C

OUTPUT D

INPUT D

Rl

50 A.

RJ
-/vw

T

SOURCE OF SUPPLY I

CH'

REFERENCE

1
1
r

"2

H3

CO
O
OJ

&

CJ

APPLICABLE I3M SPEC CHECK BLOCK

VMlENCftGNOTICtl

RELEASE.

o» utE IN t ».
tUitlltlUt IT(M INAIL MOT

E UICD WITHOUT P«IO»

LIST OF M A T E R I A L OR P A R T S LIST

•7
TO F IH l jMtO r

tti'fi i»"«V TOLtMHCt OM

D**»»H8 CHECK

,/<*-

INTERN«TIONU BUSINESS ItCHINES CORP.
FEOEIIL Illltll (IIIIKI

I UBIIOK *»I. •!• T«ii. I. f.

PRINTED CIRCUIT BOARD ASSEV3LY-
OCD2

03640 694 2 037

Figure 10-72. OCD2 Printed Circuit Board
Assembly (6942037) (Sheet 2)
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NOTEZTX

CJ
I LUBEQ »OTlCij

" 66115 B/ RELEASE

O—|CR6| O O-|CR3t-O y

o—rR<n \o

9 PLACES

NOTES •
I IBM GEN ASSY SPEC 6000003 APPLIES

XI MIN JELECTRICAL CLEARANCE TO BE .OI8
2H COMPONENTS TO BE ASSEMBLED FLAT AGAINST THE

BOARD AND/OR OTHER COMPONENTS
3311 COMPONENTS TO BE CENTERED BETWEEN HOLES

WITHIN .06 INCHES
2XZ LEADS TO BE MAINTAINED AXIAL WITH RESPECT TO

COMPONENT BODY WHERE POSSIBLE
33T PARTMARK 6943O38 ASSY PER IBM SPEC 6009974,

COLOR BLACK
33ZI JUMPER AND COMPONENT LEADS TO BE BENT FLAT

AGAINST BOARD BEFORE DIP SOLDERING
TVTT BLA'CK BAND DENOTES CATHODE END OF DIODE
IVIII IDENTIFICATION OF SYMBOLS

V-VENDOR ITEM-SEE SPEC OR SOURCE CONTROL OWG
R-REFERENJCE QUANTITY

TTY APPLV.OSHIGH CHARACTERS APPROX AS SHOWN)
PER IBM SPEC (SOO9974-, COLOR BLACK

MOTF XVII

/ COMPONENT SIDE

Q7- Q 9
Q4-Q6
Q I - Q 3

CR^-CRS
CRI- CR3

RI3-RIS
R4- RIE
Rl - R2

DES

IO

6
5 :.

ITEM NO.

3.,
4 IN.

AR

SPACER

TRANSISTOR
DIODE" (6,033887)
DIODE

-T- ((,076 56 3 )
(60 IZZZ4)
(6055^24)
(6078 194)

RESISTOR (6078 Z07.'

SOLDER (6032357) Sn 60 AR QQ-S-571
SMS C A R D

491299
5354-4- I
3 SO I 14
3I83E4-

JAN
6079734
RC076FZ4IJ

RCO7GF27ZJ
RC07GFI6U

6O36I5Z

694ZO39

saw 14
38360

88360

88360

LIST or MATERIAL OR PARTS LIST

/£^SX->*<_

5-25-:

/^H'>**

INTERNATIONAL BUSINESS BACHINEI CORP.
UOtllL (TI1III IIIIIIOl

PRINTED CIRCUIT ^5SY-
ORDI

CODE IDEMT HO.

03640
2/1

6942O38
I'""' i c r - z . i

Figure 10-73. ORD1 Printed Circuit Board
Assembly (6942038) (Sheet 1 of 2)
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SOURCE OF SUPPLY

OUTPUT 2

REFERENCE

INTERNATIONAL BUSINESS BACH1NEI CORr.
VIII0I

MO •101101 ftfl. Rt* VIM. I.T.

PRINTED CIRCUIT ASSY-
ORDI

Figure 10-73. ORDI Printed Circuit Board
Assembly (6942038) (Sheet 2)
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LT
[HCPtO NOTICf OtsCHIPTIOII

RELEASE

NOTES ;,
I IBM, GEN ASSY SPEC 6000003 APPLIES

XI MIN| ELECTRICAL CLEARANCE TO BE .018
XH COMPONENTS TO BE ASSEMBLED FLAT AGAINST THE

BOA'RD AND/OR OTHER COMPONENTS
3TTT COMPONENTS TO BE CENTERED BETWEEN HOLES

WITjHIN .06 INCHES
332 LEADS TO BE MAINTAINED AXIAL WITH RESPECT TO

COMPONENT BODY WHERE POSSIBLE
33T PAR'TMARK 6342040 ASSY PER IBM SPEC 6009974,

COIJOR BLACK
"TOT JUMPER AND COMPONENT LEADS TO BE BENT FLAT

AGAINST BOARD BEFORE DIP SOLDERING
TVTT BLACK BAND DENOTES CATHODE END OF DIODE
'"'" IDENTIFICATION OF SYMBOLS

V-VENDOR ITEM-SEE SPEC OR SOURCE CONTROL OWG
R-RETFERENCE QUANTITY

XIX ARPLV .09 HIGH CHARACTERS APPROX AS SHOWN
PCR IBtvl SPCC 6009374, COLOR BLACK

12

8 IN.
AR

VR

SPACER
TRANSISTOR
TRANSISTOR
DIODE

(&OZOBZ6J
(60115 I S )

RESI5TO R (6 O 76 gO6) 5CO7ST2?aJ
WIRE.INS.*?2/WC-. VEL
SOLDER (603Z357) Sn 60 AR QQ-S-571

.SMS CARD
OH PCSCMIPTION

114-
3(8324
•SC79734.

Cc'OGFIZI J

5036/52

694Z04I

38&C 10
98360
S8M

LIST OF M A T E R I A L OR PARTS LIST

INTERNATIONAL BUSINESS MACHINE* CORP.

>IO 1IOIIOI I>[. HEW Till It. I.I.

Figure 10-74. OTO5 Printed Circuit Board
Assembly (6942040) (Sheet 1 of 2)

i.

IV-10-203

a PLACES

COMPONENT SIDE

-NOTE" 23

Q5- Q8
CM - a
CRI -CRI3

- ft \ 2
R S - R 8
B.I- R4

REF DES ITEM NO.



INPUT I

OUTPUT A-l

OUTPUT B-l

INPUT Z

OUTPUT A-Z

OUTPUT B-2

INPUT 3

OUTPUT A-3

OUTPUT B-3

INPUT 4-

GRD

OUTPUT A-4-

OUTPUT B-4-

i - G V D C
' +28VDC

SOURCE OF SUPPLY I
'(NDOI A90R[S» [ VIHOOB COPI I VENOOM C*T. O» fm

REFERENCE

o
S<\J

DfSCtl'TIOM

RELEASE

MOTE ITIMMO.

APPLICABLE IBM SPtC CHtCK BLOCK H IF APPLICABLE

LIST OF M A T E R I A L OR P A R T S LIST

K kOUMCC CONT Owe

D[ HAlt OtCIMALf ANQICJ

INTERNATIONAL BUSINESS MACHINES COBf.
F C O E D A L SYSTEMS OmSlfil

fttO fllOiXOI lit. IF* YOftl. I.T.

PRINTED CIRCUIT
OTO5

;OOl IttNT NO

0364O 69 4. 2O 4 O
I"'" Z

Figure 10-74. OTO5 Printed Circuit Board
Assembly (6942040) (Sheet 2)
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K I Z

01,2:4,5,7-9
Rid.

Ril
KIO

R7
Rfe
R5

R4

RZ

C?I-CRI6»
C3
C7

C5
Cl -C4
REF DES

13:

21
14

10

8r
7t

5'

3-
15
20

18
17

SOURCE OF SUPPLY

8

NOTE. 8

ITEM -K!C.

OPP SIDE

NOTE 5

COMPONENT SIDE
NOTE 9

GO09974.
oOOOOO'i

IOTE ITIM NO.

APPLIOBU IBM SPEC

D

D

RELEASE
CI-4) ADD NOTF. 9.CHGP/N
Or ITEMS,ADO ITEM
NO ZS RJTl-64-

BJ66MSKH (KHGCR9DES.TO(« 3

J.E.WOOD-

NOTEVi
I ELECTRICAL CLE^RXMCE. TO Bt

Z .COK1PONENTS TO'BE ASbE.^BLE-D FLAT AGAINST
THE BOARD AND/OR OTHER-COMPONENTS

3 COMPONENTS TO BE CENTE.P.E.D BETWEEN HOLES
;WITH\S4 .OCs INCHES

4- LEADS TO BE yiMMTMNED AXIAL WITH RESPECT
!TO COMPONENT BODY A/HERE POSSIBLE

s IMARK &94204Z A-BSV TYPEI,CLASSI COLOR BLACK
e 'JUMPER. AND COMPONENT LEADS BENT FLAT

•AGAINST BOARD 3EFOR.E DIP SOLDERlNlCj
7 BLACK SAND DENOTES CATHODE END OF DIODE
8 (MARK T-YPE TH CLASS 1 COLOR BL.ACK
9 M A R K LATEST REV LEVEL T Y P E I CLASS I COLOR

BLACK

likiNC *«t> IDf Nti f lED I*

CHECK SLOCK [3 If APPLICABLE

V.R

liV

AR

S P A C E R
WIRE" "2Zf\\MO. VCL £036152
SPACER

TRANSISTOR

IZOQPF.IOB.SOOV
, I%,,5QOV

492 1

483O70
SO79OO&
6O79909

&OE6584

CAPACITOR. IZOPF,ICfe,S03vl<bOII9O4
DIODE

IK, I/4W 1%
Z.4KJ/6W, 1%.

(&020820)
VARIABLE £OOA.5>|6OSI355

RES.
RESISTOR. l.
SOLDER
SMS CARD

IN 5O64-
&OIOIOO

6OIO387
RN6OC9IOIF

RN60C800IF

RN60CI50IF
RN&OC499CF

feOI4l 15
SN&OAR. QQ.-5-57I

883bC 25

883^3
24

Zl
20

Ifi
17
Ifc

14

IO

LIST Of M A T E R I » L OR P»F)TS LIST

DIC.HAL* ANCLt* .

INTERNATIONAL BUSINESS MACHINES CORP.

) •tPHOl l»C. He* TOI*. •-f.

PRATED CIRCUIT a.SSEMEL'Y-
. I

6942O42
Tl 3F j

Figure 10-75. OSS1 Printed Circuit Board
Assembly (6942042) (Sheet 1 of 2)
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SOURCE Of SUPPLY
VIHDOti ADOKtit VENOOl'CODt I WtNOOft CAT. 01 f

<\J

o
CM

,\r
* Qs

b£

-6VDC

-ILVDC

INPUT w

CLOCK iNPUT X

CLOCX INPUT Y

C-OCKINPUT i

+ 12 VDC

OUTPUT

Cl

Hl-

I2OPF fCR6

Cl

IZOPF
co

CRi
M—

'CRT

I20PF --CR8

CR9
» M

>RZ

Rl
I.ZK

R5.
fv-
SOQa

43OPF

i/M

R5 '
1.5 K

REFERENCE

_APPtj_C»eLE IBM SPEC

IT NUHB(* iS , r

l*t I
nun ITCH *HJ
AMD A P P R O V A L T•»•

iCIAL PMODUCTHUS1

Oil

CHLCK BLOCK E 'F APPLICABLE"

66IISKG

66U5KH

RtLtA^E H
(K) ADO NOTE 9.CHGP/N
OFITEM8.AOD ITEM
NO 25" _ .. R|3-2-6l[V

7/14/4

MCH6 CM DES.TO R9 '?.6t*

J.F.WOOD

F.CDNTEHTO-

.LISI Of MATERIAL OB P«-"TS LIST

All OfylHS.Of* AND IblllrfHC
»PPV" to HIH.MIO i/ni

u :

7/y
c-y

INTERNATIONAL BUSINESS MACHINES CORP.

StO BIDISOI l*t. «t* T»«t. 1. T.

PRINTED CIRCUIT ASSEttBLY-
OSS1

6942O42

Figure 10-75. OSS1 Printed Circuit Board
Assembly (6942042) (Sheet 2)
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SOURCE OF SUPPLY

NOTE 8

o-CSO-o
o o
OH Rl 1—0

O P P S I D E

COMPONENT SIDE

R3.RS.R7

R l
R4.R6.RB
REF DES i ITEM NO.

NOTE 5

O
oj

INPUT A

OUTPUT A

INPUT B
INPUT C

OUTPUTS

INPUT D
INPUT E

OUTPUT C

INPUT F
INPUT G

OUTPUT D

INPUT H

REFERENCE

6005974
£000003

I

D
(NDOM M

NO PAI

ISHO

tNCRBNOTict

RELEASE

NJOTES
I.
2.

3.

S.

b.

7.

8.

MIN ELECTRICAL CLEARANCE TO BE .018
COMPONENTS TO BE ASSEMBLED FLAT AGAINST
BOARD; AND/OR OTHER COMPONENTS

THE

BETWEEN HOLESCOMPONENTS TO BE CENTERED
WITHIN .06 INCHES

L E A D S TO BE MAINTAINED AXIAL WITH RESPECT TO
COMPONENT BODY WHERE POSSIBLE

MARK 6942044- ASSY T Y P E I C L A S S I COLOR BLACK
JUMPER AND COMPONENT L E A D S T O B E B E N T FLAT
AGAINST BOARD BEFORE DIP SOLDERING

I
BLACK BAND DENOTES CATHODE END OF DICDE

CLASS I COLOR BLACK

[ IT[H (HALL HOT

• OUDCE Or IUI

CHECK BLOCK B IF APPUOBlt S

_IZ IN.

AR

T ~T~ ^-53n *l/t
f I I.78KH^
I ; I 6 .65KH^

160795180
,I/8W

V j'R'ES.' I.4K *I%,I/8W
(,079979
6079OII

V.RI.WIRE UO.Z2AWG YEL t.036152
'SOLDER (6032357T~5N 60 AR

S M 5 C A R D 492345
QQ-S-571

B63W

6

LIST OF M A T E R I A L OR P A R T S LIST

tc tnc Of SOU»CE cffMr rwe INTERNATIONAL BUSINESS MACHINES CORP.
FEDEIftL SlflCMI Illllial

t •IDHOII >¥i. . IE* T«m. •. r.

PRINTED CIRCUIT
BOARD ASSY-OMCR

Figure 10-76. OMCR Printed Circuit Board
(Assembly (6942044)
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o
<\J

MOTE 8

NOT£JO

8 PLfiCES

OPPOSITE
SIDE

_ _
Cffl - CffS

RI2
fill
- /?/<?

Rl - R
\ REF DiS

IO

ITEM NO.
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Volume IV

LOGIC SYMBOLS

In the list that follows, each type of logic symbol on the LVDAME ALD's is
described. Each typical ALD symbol is shown with the corresponding symbol (if any)
used in the Second Level Logic diagrams on figure 10-50; some of the circuits indi-
cated on the ALD's (such as resistive loads and diodes) were not indicated on figure
10-50 because they performed no logic function.

The two letters on the third line of each ALD symbol indicate the nominal levels
of input and output voltage for that circuit. The levels respresented by these letters are
shown in the following table.

Symbol

Y
S
V
B

Voltage Levels (Nominal)

"0" Level

0 VDC
0 VDC
Special
Special

"1" Level

-6 VDC
-12 VDC
Special
Special

The "Special" levels indicated by B and V are explained in the description of the
logic circuits to which they apply; the B notation usually indicates positive logic levels.

Circuit Description ALD Symbol
(typical)

Second Level Logic
Symbol (used on

figure 10-50)

1. AND. The output of an AND cir-
cuit is the logical AND of its inputs.
When all inputs are "1's", the output
is a "1"; if any input is a "0", the
output is a "0". The AND circuit
may have two or more inputs.

2. AMD-INVERTER. This circuit
performs the logical AND and INVERT
functions. When all inputs are "1's",
the output is a "0"; if any input is a
"0", the output is a "1". The AND-
INVERTER circuit may have two or
more inputs.

- A
B A
Y Y
0 1 B A
1 A 0 1
A X P -

I—0 1 —
2 A

- A
B A
Y Y
0 2 B A
7 F 2 4
D G T -

'—0 3 —'
2 E

Note: The functional symbol "+O'
substituted for "-A".

may be

Logic Symbols-1



Volume IV

Circuit Description ALD Symbol
(typical)

Second Level Logic
Symbol (used on

figure 10-50)

3. AND-OR-INVERTER. This cir-
cuit performs the logical AND, OR,
and INVERT functions. The relation
between the inputs and outputs is the
same as the AND-INVERTER circuit.
However the output transistor of this
circuit allows the outputs of several
AND-OR-INVERTER circuits to be
connected (OR'd) together. A "0"
output from any AND-OR-INVERTER
circuit of an "ORed" group of circuits
will force a "0" output from the
group. The AND-OR-INVERTER
circuit may have two or more inputs.

4. CLOCK DRIVER. This circuit is
used as a level shifter to drive a
TRANSLATOR-INVERTER circuit.
A low positive voltage input produces
a "1" output (+6 VDC); a low negative
voltage input produces a "0" output
(OVDC).

5. DELAY. This circuit delays only
the positive transition of its input; a
delay occurs only when the input
changes from a "1" (-6 VDC) to a "0"
(0 VDC). The nominal delay duration
is indicated above the symbol. A "1"
input causes a "1" output.

6. TRANSIENT DETECTOR. This
circuit produces "1" when a transient
is detected at either input 1 or input 4
while a "0" is at input 2. A "0" at
input 3 forces a 0 output.

- A OH—
B A
Y Y
0 2 B A
7 D 1 5
D G U -

i—0 2 —"
3 F

Note

The functional
symbol "O O" may
be substituted for
"-AO".

c
B A
B
0 2
2 A
0 C

1 — 0

D

B
B A
0 6
D 1
4 —

2 C

XUSEC

D L Y
B A
Y Y
0 1 B A
1 A 0 1
A Q Q -

2 A

X USEC

D
B A

0 2
2 C
0 T

1—0
3

E T

Y
B A
0 5
D 1
1 !
D

Logic Symbols-2
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Circuit Description

7. DIODE. This circuit is a diode
connected to ground

M
Jr

8. DRIVER TERMINATOR. This
circuit is a signal shaper, inverter,
and low impedance matching device.

9. INVERTER. The output of this
circuit is the inverse of its input; a
"1" input results in a "0" output and
vice versa.

10. INVERTER (POWER). This
circuit performs signal inversion
and amplification; a "1" input re-
sults in a "0" output and vice versa.

11. INVERTER-OR. This circuit
performs signal inversion; a "1" in-
put results in a "0" output and vice
versa. The output transistor of this
circuit allows several INVERTER-
OR circuits to be connected ("ORed")
together. A "0" output from any
INVERTER-OR circuit of an "ORed"
group of circuits will force a "0"
output from the group.

ALD Symbol
(typical)

—

L 0 V
B A
Y Y
0 2 B A
4 C 0 7
Y M P -

1 — o ! — 1

2 A

D T
B A
Y Y
0 1 B A
4 A 2 5
Y Y N -

1 — 0 3 — 1
2 F

1
B A
Y Y
0 1 B B
3 C 1 7
D H B -

1 — 0 2 — '
3 F

1 P
B A
Y Y
0 1 B A
3 A 2 0
D F Q -

1 — 0 2 — 1
4 C

- 1 O
B A
Y Y
0 1 B A
3 A 1 7
D H C -

— 0 1 '
2 B

Second Level Logic
Symbol (used on

figure (10-50)

None

— DT >—

— 1 —

— 1 —

— IO —

Logic Symbols-3
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Circuit Description

12. LAMP DRIVER. A "1" input
causes the LAMP DRIVER to turn on
its associated indicator lamp; a "0"
input causes the LAMP DRIVER to
turn off its associated indicator lamp.
The input-output levels are as follows:

Input Output

"1" (-6 VDC) 0 VDC
"0" (0 VDC) -12 VDC

Note

One side of the indicator lamp is con-
nected to -12 VDC; the other side is
connected to the output of the LAMP
DRIVER. When the output of the
LAMP DRIVER is 0 VDC, the poten-
tial difference of 12 volts across the
lamp lights the lamp.

13. LINE DRIVER. This circuit
functions as a signal driver and low
impedance matching device.

14. OR-INVERTER. This circuit
performs the logical OR and INVERT
functions. When all inputs are "O's",
the output is a "1"; if any input is a
"1", the output is a "0". This cir-
cuit may have two or more inputs.

ALD Symbol
(typical)

D 1 V —U 1 f-~

B A
A

Y S
0 1 B D
3 F 2 6\J 1 f- W

D G S -
1—0 6 — '

5 B

Note

The "DI" func-
tional symbol rep-
resents "Driver,
Indicator".

D L
B AA
Y Y
0 1 B A
4 R 2 3*t o ^ o

U G T -H—
' — 0 2 — '

3 E

Note

The "DL" func-
tional symbol rep-
resents "Driver,
Line".

- O
B AA
Y Y
0 1 B A
3 F 1 4
C F V -

' — 0 2 —
3 C

Second Level Logic
Symbol (used on

figure 10-50)

— LD —

— LINE DR —

— OR 3 —

Note: The functional symbol "+A" may be
substituted for "-O".

Logic Symbols-4
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Circuit Description

15. OR-INVERTER-OR. This cir-
cuit functions in the same manner as
the OR-INVERTER. The outputs of
many OR-INVERTER-OR's may be
connected (OR'd) together. A "0" out-
put from any OR-INVERTER-OR cir-
cuit of an "ORed" group of circuits
will force a "0" output from the group.
This circuit may have two or more
inputs.

16. OSCILLATOR. This circuit
generates a square wave signal
(0 VDC to -6 VDC) at a 2. 048 MC
frequency.

17. POWER DRIVER. This circuit
provides circuit matching and power
amplification. A "1" input causes a
"1" output; a "0" input causes a "0"
output.

18. RELAY.
Normally
Open V

^—-Q Armature
Normally A^
Closed . — .

Relay Coil <

k j |

ALD Symbol
(typical)

The
sym
"Dr
The
of tl
emi

- O O
B A
Y Y
0 1 B A
1 A 0 1
A X P -

L0 1 '
2 A

2.048MC

0 S C
B A
Y Y
0 1 B A
1 A 0 1
0 0 S C

1 — 0 1 1
2 A

D E
B A
Y Y
0 1 B A
3 B 2 2
D F R -

1 — 0 2 '
5 C

Note

"DE" func
bol repres
iver, Emit
output por

lis circuit
tter follow

R L Y
B A

0 1 B A
7 D 0 5
0 R Y 1

8
5 E

tional
ents
ter".
tion
is an
er.

Second Level Logic
Symbol (used on

figure 10-50)

OR 3—

2.048MC

OSC —

PD —

Relay
Coil
NTmnlly
Open

RLY
Normally Armature
r|05P^ —

Relay
Coil

Logic Symbols-5



Volume IV

Circuit Description

19. RELAY DRIVER. This circuit
functions as a level shifter to enable
a "1" to energize a relay coil. The
input-output relationship is as
follows:

Input Output

"1" (-6 VDC) 0 VDC
"0" (0 VDC) -26. 5 VDC

Note

One side of the relay coil is connected
to -26. 5 VDC; the other side is con-
nected to the output of the RELAY
DRIVER. When the output of the
RELAY DRIVER is 0 VDC, the poten-
tial difference of 26. 5 volts across
the relay coil energizes the relay coil.

20. RESISTOR This circuit is a IK
resistor connected to -12 VDC.

I K
WA, 12 VDC

21. RESISTOR. This circuit is a
130 ohm resistor.

130J2
— WV

22. RESISTOR. This circuit is a
100 ohm resistor connected to ground.

100J2
WV -|

—

ALD Symbol
(typical)

D R
B A
Y V
0 1 B A
3 B 2 6
A B N -
— o i — '

5 D

Note

The "DR" functional
symbol represents
"Driver, Relay".

—

—

R
B A .
S
0 1 B A
1 A 0 1
D H E -

L_0 j — 1

2 A

. R
B A

0 1 B A
7 C 1 0
Y D T -

1 — 0 4 —
6 E

R 0 V
B A
Y
0 1 B A
3 A 1 6
Y J K -

1 — 0 1 —

—

5 D

Second Level Logic
Symbol (used on

figure 10-50)

— RELAY DR —

None

None

Logic Symbols -6
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Circuit Description

23. RESISTOR. This circuit is a
3. 6K resistor connected to +12 VDC.

3.6K

+12 VDC

24. RESISTOR. This circuit is a
270 ohm resistor connected to -12
VDC.

270

-12 VDC

25. RESISTOR. This circuit is a
1. 6K resistor connected to -12 VDC.

1.6K
WV -12 VDC

26. SINGLE SHOT. A negative going
transition at the input causes the
SINGLE SHOT to produce a negative
output whose negative transition is
coincident with the negative transition
at the input. The nominal duration of
the negative output is shown above the

, isymbol.

Note

The output (*) may be connected to a
RESISTOR (item 25) or it may be fed
back to the SINGLE SHOT to hold the
SINGLE SHOT' on for the duration of
the pulse.

ALD Symbol
(typical)

R + 1 2
B A
B B
0 2 B B
7 F 0 2
0 R 3 6

1 — 0 9 — 1
3 A

— R - 1 2
B A
Y
0 1 B A
3 A 0 9
N W - -

1 — 0 6 — '
4 A

R - 1 2
B A
Y Y
0 1 A A
1 A 0 3
D F J -

1 — 0 3 — 1
3 B

X USEC

- s s
B A
S Stj v
0 1 A C1 A t
2 C 1 1F 1 1
D H E -H-0-

L— 0 1— 1 1
4 C

/*\\ i

Second Level Logic
Symbol (used on

figure 10-50)

None

None

None

X USEC

— SS —
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Circuit Description

27. SINGLE SHOT (Tri-Input). Any
or all three inputs may be connected;
an unconnected input (indicated by
the absence of that input) is effectively
a "1" input. All inputs must be "1's"
to trigger the SINGLE SHOT. The
negative-going transition of the last
input to become a "1" triggers the
single shot, forcing it to produce a
negative output pulse whose negative
transition is coincident with the
triggering transition of its input. The
nominal duration of the pulse is shown
above the symbol.

28. TEMPERATURE SENSOR. This
resistor circuit is used to simulate a
data adapter thermistor during self-
check.

29. TRANSLATOR. This circuit is
a level shifter that converts the nega-
tive logic levels used in the LVDAME
logic to the positive levels used in
the computer and LVDAME self-check
circuitry. A "1" input causes a "1"
output, and a "0" input causes a "0"
output. The nominal input-output
levels are as follows:

Input Output

"1" (-6 VDC) "1" (+6 VDC)
"0" (0 VDC) "0" (0 VDC)

30. TRANSLATOR. This level
shifter is used only in the LVDAME
self-check circuitry. The nominal
input-output levels are as follows:

Input Output

"1" (-6 VDC) "1" (+8 VDC)
"0" (0 VDC) "0" (-2 VDC)

A "1" input causes a "1" output, and
a "0" input causes a "0" output.

ALD Symbol
(typical)

—

X USEC

- S S
B A
Y Y
0 1 B J
7 C ] 4
A Z K -I

— 0 1 '
3 F

T S
B A
Y Y
0 1 B B
5 D 2 1
0 T M C

— 0 2 — 1
2 C

T S L T
B A
Y B
0 1 B B
6 B 0 6
0 N A 2

1 — 0 3 —
2 C

T S L T
B A
Y B
0 1 B B
6 A 0 8
0 S C 3

1 — 0 1 —
5 D

—

Second Level Logic
Symbol (used on

figure 10-50)

X USEC

— ss — .

TS —

— TSLT —

— TSLT —
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Circuit Description

31. TRANSLATOR-INVERTER.
This circuit performs level shifting
and inversion. This circuit converts
the positive logic levels used in the
computer and LVDAME self-check
circuitry to the negative logic levels
used in the LVDAME logic. A "1"
input causes a "0" output, and a "0"
input causes a "1" output. The
nominal input-output levels are as
follows:

Input Output

"1" (+6 VDC) "0" (0 VDC)
"0" (0 VDC) "1" (-6 VDC)

32. TRIGGER 1. This circuit is a
bistable device that becomes set (1)
if the "1" Set Input becomes a "l"or,
(2) if input A is a "0" and input B
changes from a "1" to a "0". Simi-
larly, the circuit becomes reset (1)
if the "1" Reset Input becomes a "1"
or, (2) if input D is a "0" and input
C changes from a "1" to a "0".

33. TRIGGER 2. This circuit is
very similar to the TRIGGER 1. The
basic difference is that the circuit
becomes reset when input C is a "0"
and'input B changes from a "1" to a
"0". This circuit also provides
power amplification.

•

ALD Symbol
(typical)

T C I I1 J 1- 1

B A

A
R YD 1

o ? R c\J £. O ***

2 D 0 6
n A N i\ J M I N I

— n A
W -T

5 C•J v»*

^^^^

1 ~

B A
Y Y
0 2 B A
8 B 1 8
H F T -1 — o i — '

4 F

"""

^^^^

^^^^

T J- n cT U t

B A
Y \/Y
0 1 B A
7 F 0 9
D H F -1 — o i — '

4 A
Note

The functional
symbol "T + DE"
represents "Trig-
ger and Driver,
Emitter", "T"
may be substi-
tuted for "T + DE".

Second Level Logic
Symbol (used On

figure 10-50)

— TSLI —

B -|
11 1" Set Set
Input Output

T
"1" Reset Reset
Input Output

c J
r\

1
"1" Set Set
Inpu t Output

T

"1" Reset Reset
Input Output

i
c — 1
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Circuit Description
ALD Symbol

(typical)

Second Level Logic
Symbol (used on

figure 10-50)

34. VOLTAGE DIVIDER This
circuit is a tapped resistor that
provides +8 VDC and -8 VDC.

+12 VDC

V
B A
Y
0 1
1 B
0 T
— 0

D

B
B A
1 9
S S
1 —

-12 VDC
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Accelerometer simulator
(See optisyn simulator) 2-27

Address bit simulation 2-23
Address register 2-21
Address register display . . . . . 2-21
Assemblies, gate 1-3
Assemblies, major . . . . . . . . . 1-3

1-11
1-11

Assemblies, voltage
1-11

Assemblies, panel . . . . ,
Assemblies, power supply

distribution

B

Bit gate generator, master
Bit gate generator, slaved

Calibration -
adjustment procedures . .
check procedures
frequency . . ' . . '

Channel control
Channel switching .
Characteristics,

electrical 1-12
Characteristics,

environmental 1-12
Characteristics,

mechanical 1-12
Clock generator,

master
Clock generator,

slaved
COD register
COD serializer
Construction
Control bit generator
Control panels . . .
CR/GC register .
Crimped connections
Crimping tools

D

2-8
2-9

7-2
7-1
7-1

2-14
2-15

,1-17

,1-17

,1-17

2-5

2-9
2-18
2-21
1-2

2-10
1-11
2-18
9-19
9-20

Data bit generator 2-10
Disagreement detectors 2-11
Discrete output register

display 2-21

E

Elapsed time meter . . 3-1
EM register 2-18
Error pulse simulation 2-23

Fans 9-1

G

Gate assemblies 1-3
Gate assembly repair 9-1
GCOA 2-17
GCOB 2-17
GCOC 2-17
GCOD 2-17
GCOE 2-16
GCOF 2-16
GCOG 2-16
GCOR 2-16,2-17
GCSYNCX 2-40

I

ICSN 2-40
Indicators 3-1
Input multiplexer 2-21
I/O channel control 2-14
Inspection 6-1
Interface monitoring 2-40
Interface signals 3-1
Interface simulation 2-23

Computer 2-23
Computer interface

unit 2-40
Control distributor 2-40
Digital telemetry 2-40
Platform 2-32
Platform electronics 2-27
Power distributor 2-23
RCA 110 2-40

Interface voters 2-12

Logic symbols, ALD 1-2
Logic symbols, second

level 10-85
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INDEX (cont)

M

Master bit gate generator 2-8
Master clock generator 2-5
Master phase generator 2-8
Mode register display . . . . . . . 2-21

Normal lamp display

O

7-4

Optisyn (accelerometer)
simulator . . . . 2-27

Input registers 2-27
Gray code generators 2-29
Output registers 2-29
Subtractive counters 2-29

Optisyn register 2-18
Output registers 2-18

Painting 9-29
Part symbols 1-2
Phase generator, master 2-8
Phase generator, slaved . . . . . 2-9
PIO cycle 2-23
Power distribution, AC . . . . . . 2-1
Power distribution, DC 2-3
Power supplies 1-11
Power supply error

detection, ETS 2-4
Power supply error

detection, LVDAME 2-3
Power supply error reset 2-4
Power tests 2-17
Power turn-off (emergency). . 2-5,7-6
Power turn-off (normal) . . . . 2-5,7-6
Power-up procedure 7-5
Preparations -

for shipment 5-2
for storage 5-2
for use . . . 5-1

Preventive maintenance 6-1
Pushbutton switches 3-8
Pushbutton switch repair 9-14

R

Reference designations 1-2,1-3
Related manuals . xi

R (cont)

Repair
gate assembly 9-1
pushbutton switch

assemblies 9-14
SMS card 9-1

Resolver simulator
sine and cosine

simulators . 2-34
supply select circuit 2-32
ratio transformers 2-35
relay matrix 2-38
tapped transformer 2-32
transient suppression

circuits 2-37

Self-check cable
connections 7-5

Shipment 5-2
Simplex output register 2-18
Slaved bit gate generator . . . . 2-9
Slaved clock generator 2-9
Slaved phase generator 2-10
SMS card receptacles 1-11
SMS card repair 9-1,9-27
SMS card replacement 9-25
SMS cards 1-10
Soldered connections 9-22
Standard modular system

logic cards 1-10
Storage 5-2

T
TE3A . 2-21
TE3B ). . . 2-21
Test equipment 4-1
Timing 2-5
Timing generators 2-5
Tools, special 4-1
Triplicators 2-14
Trouble shooting 8-1
TSYNC 2-40

Voltage distribution
assemblies 1-11

Voters, interface 2-12

W

Wire unwrapping 9-18
Wire wrapping 9-16
Wrapped connections 9-15
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