Wy

K%E
SATURN V

Laboratory Maintenance

Instruction for LTE

Volume IV

LVDA Manual Exerciser

)
A K / /

‘rl

AS A-CR-124282) SATURN 5 LAUNCH VEHICLE N73-73313
DIGITAL COMPUTER AND LAUNCH VEHICLE

ADAPTER TEST EQUIPMENT. VOLUME &:

ILAUNCH VEHICLE DATA ADAPTER (International Unclas
Business Machines Corp.) 618 p 00/99 17974

Federal Systems Division

Owego, New York




VOLUME IV OF V §

Laboratory Maintenance Instructions

SATURN V

LAUNCH VEHICLE DIGITAL COMPUTER
AND LAUNCH VEHICLE DATA ADAPTER
TEST EQUIPMENT

International Business Machines Corporation

Contract NAS 8-1156]

VOLUME IV

. Launch Vehiclé Data Adapter Manual Exerciser ( IBM Part No. 6942000 ) §

5 MARCH 1965



INSERT LATEST CHANGED PAGES. DESTROY SUPERSEDED PAGES.

X

e

LIST OF EFFECTIVE PAGES

TOTAL NUMBER OF PAGES IN VOLUME IV OF THIS PUBLICATION IS 620
CONSISTING OF THE FOLLOWING:

Page No. Issue
Title . . ....... Original
A .. Original
jthruxii ...... Original
1-1 thru 1-16 ... Original
2-1 thru 2-39 ... Original
2-40 Blank .. ... Original
3-1 thru 3-31 ... Original
3-32 Blank . .... Original
4-1 thru 4-8 . ... Original
5-1 thru 5-2 . ... Original
6-1 thru 6-2 . . . . Original
7-1 thru 7-241. . . Original
7-242 Blank .. .. Original
8-1 thru 8-3 . ... Original
8-4Blank . ..... Original
9-1-thru 9-32 ... Original
10-1 thru 10-213 . Original
10-214 Blank. ... Original
Logic Symbols

1thrul10 ..... Original
Glossary

1........... Original

2Blank ...... Original
Index

lthru2 ...... Original

*The asterisk indicates pages changed, added, or deleted by the current change.




4

. o TABLE OF CONTENTS

Section

I

I

LIST OF RELATED MANUALS

INTRODUCTION AND DESCRIPTION

L N Sy
1

DD e QO

NPt

]
CWOO-J=JTADUNUNDNPWH
SROAmPrSomo®t Tt

NDNNDNNDNDDNDNDNDNDNDDDND DN
1

2-98.

2-102.
2-104.
2-111.
2-114.
2-126.
2-147.
2-149.
2-151,
2-153.
2-155.
2-1517.

INTERFACE AND CONTROLS

Title

Introduction ........... .00ttt enn..
Purpose of This Volume ., . .................
Purpose of The LVDAME . .................
Description. . ... ........... ...,
Basic Construction. . .. ............c¢c.0....
Major Assemblies . ... . e i e e e s e e e e

Electrical, Mechanical, and Environmental

Characteristics . . . .. . v v vt vt i it it e e

Scope ................................

Timing. . .... .0ttt ii i e
Data Bit Generator ... ...... .. ...

Disagreement Detectors . ... ...............
Interface Voters . ..................... ..
Triplicators and I/O Channel Control ..........
Data Adapter Channel Switching . .. ...........
Power Tests . . .. .. i ittt i et it i on o
Simplex Output Registers . ., . ............ ...
Input Multiplexer . .. . ... .. 0t vt it

Mode Register and Discrete Output Register

Displays . .o v v vt ot i e e e e e
Address Register and Address Register Displays . ...
Interface Simulation . . . .. .. .. .. .. ... ...
Computer Interface Simulation .. .............
Power Distributor Interface Simulator...........
Platform Electronics Interface Simulation ........
Platform Interface Simulation .. ..............
Command Receiver Interface Simulation ....... ..
Control Distributor Interface Simulation .........
Computer Interface Unit Simulation ............
Digital Telemetry Interface Simulation ..........
RCA 110 Interface Simulation ................
Interface Monitoring. .. . ... ... ..o v v

SCOPE 4 v v e ettt et e et e e

Volumé v

Page

Iv-2-39
Iv-2-39
Iv-2-39
Iv-2-39



Volume IV

TABLE OF CONTENTS (cont)

Section Title Page
v TEST EQUIPMENT AND SPECIAL TOOLS .. ... ......... 1IV-4-1
4-1 SCOPE et et i e e i e IV-4-1

4-4, Test Equipment............ e e e e .. IV-4-1

4-5. Standard Test Equipment. ........... ... .00 - IV-4-1

4-17 Special Test Equipment. . . .. ..... ... .. .00 ... S IV-4-1

4-9 Special Tools . ............ et et ee e 1IV-4-1

\'2 PREPARATION FOR USE, STORAGE, AND SHIPMENT . .... IV-5-1
B=l.  SCOPE e v evevuinennneeens e e Iv-5-1

5-3. PreparationforUse......... et e i e IvV-5-1

5-4. Unpacking ........coveivennneenneennnnns Iv-5-1

5-6. Imspection ..........¢c0iet it rinnesonn 1IV-5-1

5-9.  Assembly . ........ .0ttt Iv-5-2

5-11. Imstallation. ..........co it i ie e neennan IV-5-2

5-13. Tests............... e e R IvV-5-2

5-15. Preparationfor Storage ................ .. ... IV-5-2

5-17. Preparation for Shipment .................... IV-5-2

VI PREVENTIVE MAINTENANCE. . ... ...ttt cennn IV-6-1
6-1. S0 " IvV-6-1

6-3. Inspection. .........cii ittt an IV-6-1

6-5. Preventive Maintenance ..................... Iv-6-1

211 (oF:N 112337 (o) (O IV-T7-1
T-1. General . .. ... . i v it eroemonsnoseeensenas - IV-T-1

7-3.. Calibration Frequency ...........e0ueveeven.n.. IV-7-1

7-5. Calibration Procedures. . . .. ... oo v v v evereeen. IV-7-1

7-7. Check Procedures ..... e e e e e e e e e e IvV-7-1

7-9. Adjustment Procedures ..........cocuunueono. Iv-7-2

T7-11. Panel and Switch Designations . ................ IV-7-3

7-14. LamplIndications ...........c00 .. Iv-7-4

7-18. Initial Switch Positions . . ... ..o v i v e, IV-7-4

7-20. Self-Check Cable Connections .. ...........0c... IV-7-5

T-22. Power-Up Procedure . .J.......vterveeeeoannn IV-7-5

7-24. Normal Power-Down Procedure ., ........ e IV-7-6

7-26. Emergency Power-Down Procedure ............. IV-7-6

via TROUBLE ISOLATION . . .. .. it vttt teveneennsonans Iv-8-1
e R T o) = - IV-8-1

8-3. Basic Trouble Shooting Procedure ........ e v Iv-8-1

8-4. ANalysSisS .. v vt vt i it ittt et e e Iv-8-1

8-7. Probing Gate Assemblies .................... Iv-8-1

8-10. Trouble Shooting SMS Cards ... .....0 0o vewan IvV-8-3

ii



Volume IV

@  TABLEOF CONTENTS (cont)
~ ‘Section Title | Page
X REPAIR. . ..ttt it ittt it ii i nnns wees IV-9-1
9-1. SCOpE . cvit i i i i i e IV=9-1
9-4. Replaceable Assemblies and Parts ... .. e e . Iv-9-1
9-6. Gate Assemblies ... .............. e e Iv-9-1
9-10. Repair Techniques . . .. ... ' v v vt vt vt e eeens IV-9-14
9-12. Pushbutton Switch Assemblies . ... .. .0 0. ... ... IV-9-14
9-15. Wrapped Connections . ............. e e e e Iv-9-15
9-23. Crimped Connections . ... ......o0000.. e e Iv-9-19
9-30. Soldered ConnecCtions .. .. .:vve v vv vevesooaeos Iv-9-22
9-49. SMS Card Replacement . .. ... e e e e s e e e e 1IV-9-25
‘9-54, SMSCard Repair. .. .. .. . v cveeoeeernneans 1v-9-27
9-66. Exterior Surface Coatings . .. ........... e e 1v-9-29
9-68. Repainting Techniques ... .. ...t ee e v 1v-9-29
"X DIAGRAMS . . .. ittt vt e nsanns it e e e e «~  Iv-10-1
101, SCOPE v vt vt it st o st s sn st osanaeaas eee. IV-10-1
10-4. Drawing References............ e e e e. . IV-10-4
10-7. Second Level Logic Diagrams ............ e 1v-10-4
: X S : 10-12. Automated Logic Diagrams (ALD'S) ..« v v e v oo v IVv-10-8
‘ o . - ) 10-22, Circuit Card Location Charts ...... e e e e e e e e IV-10-12
: . ' 10-24., Edge Connector Lists . « v« v v 0 v v o . e e e -IV-10-12
10-26. Assembly Drawings ... .. .. .. ¢ ¢ e v P 1v-10-12
LogicSymbols. . . . . ... v ittt e e ieneas Logic Symbols-1
Glossary ........ec000u e e e e e Glossary-1

iii/iv



Volume IV

‘ LIST OF ILLUSTRATIONS
Figure Title Page
1-1 ‘Launch Vehicle Data Adapter Manual Exerciser
(LVDAME) . v vt ittt ettt en s teannneenns e ee e 1v-1-2
1-2 Numbering System for Module Assemblies . . . ... .. .. v IV-1-4
1-3 LVDAME Assembly Locations . ... .. .. ..o veaoas IV-1-5
1-4 LVDAME Assemblies (3 Sheets) . . ................. Iv-1-7
1-5 Gate Assembly Movement . .. . ... .. ..o v v v IvV-1-10
1-6 Typical Gate Assembly, CardSide . ................ Iv-1-10
1-7 SMS Printed Circuit Card and Single-Position Receptacle . . IV-1-11
1-8 SMS Printed Circuit Card Inserted in Eight-Position
Receptacle . . ... .. ... . . i e IV-1-13
1-9. Typical Gate Assembly, Wiring Side . . .. ............ Iv-1-14
1-10 Typical Voltage Distribution Assembly .............. Iv-1-15 ”
1-11 Equipment Test Stand (ETS). . .. .. .. ... .. ... Iv-1-16
1-12 Electrical, -Mechanical, and Environmental
Characteristics . . . . . . . .. .. . i it it it e e e IvV-1-17
2-1 Basic LVDAME Timing . ... ...........0ue'.... Iv-2-6
2-2 Master Clock Generator Waveforms .. ... ........:.. Iv-2-1
2-3 Master Bit Gate Shift Register and Shift Register
. Control CircuitQutputs . ... ... .. ..o Iv-2-8
, - 2-4 Simplified Slaved Clock Generator .............¢... Iv-2-9
2-5 Sign Data Bit Generator ...... e e e e et e e e e e Iv-2-11
. 2-6 Sign Control Bit Generator ......¢¢¢o v, e e e e Iv-2-12
2-1 Typical Disagreement Detector . ... ............... Iv-2-13
2-8 Typical Voter . . oo v v it o it it ittt i i et s e e s e n s Iv-2-14
2-9 Typical Triplicator . ... ... .0 et i it o vt veneon IV-2-15
2-10 Channel Control Signals . ... ...t vt v e oesos IV-2-16
2-11 QOutput Register Bits. . . .. ... ... .. ... ... .. ... ... 1Iv-2-19
2-12 EM Register . . . v v v ittt it e it e e e e e Iv-2-20
2-13 Input Multiplexer Inputs . ... .. .. ... .. ... ....... Iv-2-22
2-14 Interface Block Diagram . . .. .................... Iv-2-24
2-15 PIO Simulator in MAN TEST Mode . .. .............. IvV-2-25
2-16 PIO Simulator in Modes Other Than MAN TEST ........ IV-2-26
2-17 +28 VDC Power Distribution . .. ... ... ............ 1v-2-27
2-18 Accelerometer Simulator Input Registers .. .......... Iv-2-28
2-19 Gray Code Generator (PLUS Acceleration) . . . ... ...... 1v-2-30
2-20 Gray Code Generator (MINUS Acceleration) . . ......... 1v-2-31
2-21 Resolver Simulator . ... ... .. ... ... .. . 0., 1v-2-33
2-22 Supply Select Circuit . ........ e e e e e e 1v-2-33
2-23 SIN A Ratiotransformer ... ... ...... ... ... ...... IvV-2-36
2-24 Sine Transient Suppression Circuit . .. ... ... ...... .. 1v-2-37
3-1 Data Adapter Interface Panel (01A3) . ... ............ TIV-3-2
3-2 Self Test Panel . . . . .. . . it - IV-3-3
3-3 9420 Connectors on Feature Strips . . ... .. .. .. ...... Iv-3-4
3-4 Power Control Panel (02A6) . .................... Iv-3-5
3-5 Interface Monitoring Panel (01Al). .. .. ... ... ....... Iv-3-6
3-6 Manual Test Panel (01A2) . .. ... ... c v, Iv-3-7
3-7 IV-3-10

Controls and Indicators .................. e



Volume IV

LIST OF ILLUSTRATIONS (cont)

Figure Title Page
4-1 Recommended Standard Test Equipment ., ............ IV-4-2
4-2 List of Special Test Equipment., . ., . .. .. .0 vv v ... CIV-4-2
4-3 List of Recommended Special Tools .. .............. IV-4-3
4-4 Recommended Special Tools ........ i e e PO IV-4-5
6-1 LVDAME General Preventive Maintenance .. .......... IV-6-2
6-2 A/D Converter (01A2) and Multiplexer (01A3) _

Preventive Maintenance .. ... .. ... .............. IV-6-2
-1 Power Checks (12 Sheets) . ...... ... ..o v.... .. Iv-1-17
-2 Lamp Tests (3 Sheets) . ............ e e e Iv-7-19
7-3 Discrete Control Check (2 Sheets). . . ... ............ Iv-7-22
7-4 LVDA Power Supply Check (5 Sheets) ... ... P IV-7-24
7-5 LVDA Power Control Check (15 Sheets) . . .. .. ........ IvV-7-29
T-6 Channel Switching and Power Test Checks (19 Sheets). . . . . IV-7-44
-1 Telemetry Return Check (2 Sheets) . . . .. ............ IV-7-63
7-8 Timing Checks (13 Sheets). . . ... ... .............. IV-7-65
7-9 Data Compare Error Check (2 Sheets) . . . .. .. ........ IV-7-78
7-10 Output Registers and Input Multiplexer Checks

(16 Sheets) . ... ....... ... . ... . ... [ IV-7-80
7-11 COD Serializer Check (3 Sheets) .................. IV-7-96
7-12 LVDA Interface Feedback Check (4 Sheets). . .. ........ Iv-7-99
T-13 Multiplexer Serializer Check (4 Sheets) . . .. .. ........ IvV-7-103
7-14 Load of EM Register from LDAT AV Line Check

(2 8heets) . . . . vt it e e e e e Iv-7-107
7-15 Error Detection and Computer Channel Control Check
' (12 Sheets) . . v v v vttt it et e e e e e e e Iv-7-109
7-16 Address Register Feedback Check (3 Sheets) .......... IV-7-121
7-17 Input Multiplexer Load from Address Register Check

(BSheets) . v v v v v et e it e et e e e e e e IV-7-124
7-18 TSYNC, GCSYNCX and ICSN Checks (5 Sheets) . .. ...... IvVv-7-127
7-19 Enable Compare Check (2 Sheets) . . .. .............. IV-7-132
7-20 CST, DST and HLT Checks (7 Sheets) . .. ............ IV-7-134
7-21 CIO Codes Manual Check (4 Sheets). . . .. ............ Iv-7-141
7-22 Interrupt Checks (5 Sheets) . ... .......cc0vv .. IV-7-145
7-23 COD Enable and TE1H Checks (5 Sheets) . ............ IV-7-150
7-24 A/D Converter Manual Check (5 Sheets) . ............ IV-7-155
7-25 Temperature Indicators Check (3 Sheets) . .. .......... IV-7-160
7-26 Interrupt Compare Error Check (5 Sheets) .. .. ... ... .. IV-7-163
7-27 Resolver Simulator Check (24 Sheets) . .. .. .......... IV-7-168
7-28 Interrupt 15 and Power Sequencing Telemetry Checks

(9 Sheets) . .. ............... e e e e IV-7-192
7-29 Optisyn Simulator Check (26 Sheets) . . .............. 1v-7-201
7-30 DC Adjustments (3 Sheets) . ........... e e e 1V-7-227
7-31 Data Adapter Control Adjustments (5 Sheets) .......... IV-7-230
T-32 Output Register Insert Single-Shot Adjustment ... ... ... IV-7-235
7-33 TSYNC and GCSYNCX Adjustments (2 Sheets) . . ........ 1vV-7-236
7-34 Input Multiplexer Alter Single-Shot Adjustment . ... ..... IV-7-238
7-35 A/D Multiplexer Trigger Adjustment. . .. ............ IV-7-239
7-36 Resolver Simulator Adjustments (2 Sheets). ;... .. . IV-7-240 -

vi



LIST OF ILLUSTRATIONS (Cont)

Figure

Title

SMS Card Location and Pin Arrangement in Gate

Assemblies . ...ttt i e e e e e e e e e e e

Replaceable LVDAME Assemblies (2 Sheets) .........
List of LVDAME Circuit Card Location Charts . .. .. ...
List of LVDAME Edge Connector Lists . ............

Repairable Printed Circuit Board (SMS Card)

Assemblies (2Sheets). . .. ... .. ... ... .. ... ...
Interface Monitoring Panel (01A1) Replaceable Parts . . . .
Manual Test Panel (01A2) Replaceable Parts .........
Data Adapter Interface Panel (01A3) Replaceable Parts . ..
Self Test Panel (01A4) Replaceable Parts. .. .........

Resistor-Capacitor Assembly (01A10) Replaceable

Parts ... ... e e e e e
Power Supply Assembly (02A1) Replaceable Parts . ... ..

Power Control Panel (02A6) Replaceable Parts

(28heets) . .. ..o it e e e e e e
Power Supply Assembly (02A7) Replaceable Parts . ... ..
Power Supply Assembly (02A8) Replaceable Parts. .. ...
Power Supply Assembly (02B1) Replaceable Parts. ... ..
Relay Chassis Assembly (02B6) Replaceable Parts ... ..
AC Power Box (03B8) Replaceable Parts . ...........
Vendor Code Cross-Reference . . . ... .............
Pushbutton Switch Assembly ... .................
Wrapped Connection . .. ... ........... .. .. .....
Recommended Wrapping Tools . . . . ... ............
Wrapping Tool Assembly .. ....................
Wrapping Procedure .. ... ... ... ... .. ... .. ...,
Wrap Spacing .. ... ....... ... .. ...
Unwrap Tool . . . .. ... ... i it
Crimped Connection, Cross Section . ..............
Recommended Crimping Tools . . .. ...............
Ship-on Connector Terminal. .. ... ...............
Recommended Soldering Tools . . . .. e e
Terminal Connections . .. ... .. ... ...
Axial Lead Connection . .. ............. ... ...
Good Soldered Connections ... .......covevuee...
Defective Soldered Connections . .. .. ... ..¢.00 ..
Stress Applied to Component Leads., . . .............
Component Removal .. ..........000teuveue...
Recommended Repainting Materials (2 Sheets) ........

LVDAME Automated Logic Diagram Part Numbers

(B3Sheets) . . v v v vt e it e e e e e e e e e
Typical Logic Page ... ... ... v neenn.
Typical Logic Block .. ........ ... ..

Power Distribution Electrical Schematic Diagram

(LN 00. 03.02. 0 through LN 00.03.06.0) (5 Sheets) . ...

Computer Dummy Loads Electrical Schematic Diagram

(LN 00.03.07.0) . ... vttt ittt

Volume IV

Pagé

—
<

[= =R
1

oo

bt
<<
© © W0
]
Lo V]

Bt et ot et i

[
<<k << f}<<<< <

f—

-9-9
-9-11
-9-11
1vV-9-11
IV-9-12
1V-9-13
1V-9-13
IV-9-14
1V-9-15
IV-9-16
IV-9-16
IV-9-17
1V-9-18
IV-9-18
1V-9-20
IV-9-20
IV-9-21
1V-9-22
IV-9-23
1V-9-23
IV-9-24
IV-9-25
1V-9-27
IV-9-28
1V-9-30

IV-10-5

- 1vV-10-9

Iv-10-11
IV-10-13

Iv-10-18

vii



Volume IV

LIST OF ILLUSTRATIONS (cont)

Figure
10-6

10-7

10-8
10-9

10-10

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
10-25
10-26
10-27
10-28

10-29

viii

Title

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)

(5 Sheets) . v v v vt ettt et ittt et e s eeeenaes

Manual Test Panel (01A2) Electrical Schematic Diagram
(LN 04. 00. 06. 0 through LN 04, 00. 10, 0) (5 Sheets)
Power Control Panel (02A6) Electrical Schematic Diagram

(LN 04.00. 11, 0 through LN 04. 00. 15, 0) (5 Sheets). . . . . .

Multiplexer - A/D Converter Interface Electrical
Schematic Diagram (LN 04. 00. 18,0 and

. LNO04.00.19.0) (2 Sheets) . . .. .. .v vt iv i e nernnn _
Ratiotran and Tapped Transformer Electrical Schematic

Diagram (LN 04. 00. 20. 0)
A Cable Interface (Connector 9420 J23) Electrical

Schematic Diagram (LN 04.00.21.0) . .. .. ..........
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 (LN 04.00.24.0) . .. ............
E Cable Interface (Connector 9420 J25) Electrical

Schematic Diagram (LN 04.00.25.0) . .. ............
BC Cable Interface (Connector 9420 J24) Electrical

Schematic Diagram (LN 04.00.26.0) . .. ............
P Cable Interface (Connector 9420 J1) Electrical

Schematic Diagram (LN 04.00.27.0) . . .............
R Cable Interface (Connector 9420 J2) Electrical

Schematic Diagram (LN 04.00.28.0) . .. ......... e

S Cable Interface (Connector 9420 J3) Electrlcal

Schematic Diagram (LN 04.00.29.0) . ......... e e
T Cable Interface (Connector 9420 J4) Electrical

Schematic Diagram (LN 04.00.30.0) . .. .. ......c...
AF Cable Interface (Connector 9420 J5) Electrical

Schematic Diagram (LN 04.00.31.0) . .. ............
U Cable Interface (Connector 9420 J6) Electrical

Schematic Diagram (LN 04.00,32.0) . .. ............
V Cable Interface (Connector 9420 J7) Electrical

Schematic Diagram (LN 04.00.33.0) . .. ............
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 (LN 04.00.38.0) . .. ............
7 Cable Interface (Connector 9420 J13) Electrical

Schematic Diagram (LN 04.00.38.0) . .. .. ........ ..

----------------------------

ooooo

Page
IvVv-10-19

Iv-10-20
Iv-10-25

IV-10-30

IvV-10-35
Iv-10-37
IV-10-38
1vV-10-39
IV-10-40

IvV-10-41

IV-10-42
IV-10-43
IvV-10-44
IV-10-45
1V-10-46
IV-10-47
IV-10-48
IV-10-49
1v-10-50
Iv-10-51
IV-10-52
IV-10-53
IV-10-54

IV-10-55




LIST OF ILLUSTRATIONS (cont)

| .Figu;e
10-30
10-31
10-32
10-33
10-34
10-35
110-36
10-37

- '10-38
10-39
10-40
10-41
10-42
10-43
10-44

- 10-45
10-46
10-47
10-48
10-49

10-50
10-51

10-52
10-53

10-54
10-55

AVolume' IV

Title Page
AH Cable Interface (Connector 9420 J15) Electrical
Schematic Diagram (LN 04,00.41.0) . .............. 1V-10-56
AA Cable Interface (Connector 9420 J16) Electrical
Schematic Diagram (LN 04.00.42.0) . .............. 1Iv-10-57
AF Cable Interface (Connector 9420 J17) Electrical
Schematic Diagram (LN 04.00.43.0) . .. .......c.... IV-10-58
AC Cable Interface (Connector 9420 J18) Electrical _
Schematic Diagram (LN 04.00.44.0) ... ............ 1V-10-59
AD Cable Interface (Connector 9420 J19) Electrical
Schematic Diagram (LN 04.00.45.0) . .............. I1V-10-60
AL Cable Interface (Connector 9420 J21) Electrical
Schematic Diagram (LN 04.00.47.0) . .. ... ......... 1V-10-61
AV Cable Interface (Connector 9420 J28) Electrical
Schematic Diagram (LN 04.00.56.0) . . ... .......... IV-10-62
AW Cable Interface (Connector 9420 J29) Electrical
Schematic Diagram (LN 04.00.57.0) . ... ........... IV-10-63
AX Cable Interface (Connector 9420 J30) Electrical
Schematic Diagram (LN 04.00.58.0) . . ............. Iv-10-64
NASA SIM LAB Cable Interface (Connector 9420 J43)
Electrical Schematic Diagram (LN 04.00,.59.0). ... .. .. IV-10-65
Panel 01A3 Test Points Electrical Schematic Diagram
(LN 04. 00. 48. 0 through LN 04. 00. 53. 0) (6 Sheets). . . . . . IV-10-66
Self-Test Panel (01A4) Electrical Schematic Diagram
(LN 04. 00. 60. 0 through LN 04. 00. 64.0) (5 Sheets). . .. .. IV-10-72
Self-Test Cable No. 1 Electrical Schematic Diagram
(LNO04.00.65.0) & .o v v v vt vttt ettt et e ietee e Iv-10-77
Self-Test Cable No. 2 Electrical Schematic Diagram
(LN 04.00.66.0) .. v v v v ittt ittt e i etnenenn Iv-10-78
Self-Test Cable No. 3 Electrical Schematic Diagram
(LN O04.00.67.0) & v v v vt et e et e s eoenoennennes IV-10-179
Self-Test Cable No. 4 Electrical Schematic Diagram
(LN 04.00.68.0) ..o v vt vt it tnseveeoeeoennns 1v-10-80
Self-Test Cable No. 5 Electrical Schematic Diagram
(LNO04.00.69.0) .. vt vt vt vttt erseonosoconns Iv-10-81
Self-Test Cable No. 6 Electrical Schematic Diagram
(LN O04.00,T71,0) & vt vt it ettt bt et tnen e IV-10-82
Self-Test Cable No. 7 Electrical Schematic Diagram
(LN 04.00.72.0) & vt v et oottt ettt eiieeeu IV-10-83
Self-Test Cable No. 8 Electrical Schematic Diagram
(LN 04.00.T3.0) . o\ ot e ittt ettt e it ens IV-10-84
LVDAME Second Level Logic Diagrams (78 Sheets) . . . . .. 1vV-10-85
Interface Monitoring Panel (01A1) Assembly Drawing
(2 8heets) . ... e e e IV-10-163
Manual Exerciser Panel (01A2) Assembly Drawing
(2 Sheets) . .. ........... e IV-10-165
Data Adapter Interface Panel (01A3) Assembly Drawing
(2 Sheets) . . . . . i e e IV-10-167
Self-Test Panel (01A4) Assembly Drawing (2 Sheets) . . . .. IV-10-169
Resistor-Capacitor Mounting Bracket (01A0) Assembly

Drawing . . ......... ... e IV-10-171

ix



Volume IV

LIST OF ILLUSTRATIONS (cont)

Figure
10-56
10-57
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

10-71
10-72

10-73
10-74
10-75

10-76
10-717

10-78

10-79

Title

Power Control Panel (02A6) Assembly Drawing

(2Sheets) . .. ... ... e e
AC Power Box (02B8) Assembly Drawing . . . . .........
Relay Card Printed Circuit Board Assembly (6901030) .

AN1 Translator Printed Circuit Board Assembly

(6901330) (2 Sheets) . . ... ... ...
AN2 Translator Printed Circuit Board Assembly

(6901342) (2 Sheets). . . .. . . v v v i ittt
3. 6K Resistor Printed C1rcu1t Board Assembly

(6901349) . . . . . .
2.048 MC Oscillator Printed Circuit Board Assembly

(6901352) (2 8heets) . . . . . o v it i e e
CD1 Printed Circuit Board Assembly (6901356) (2 Sheets). .
SC3 Printed Circuit Board Assembly (6901358) (2 Sheets) . .
ODL1 Printed Circuit Board Assembly (6942024)

(2 Sheets) . v v v v ittt ittt ettt et
OTO06 Printed Circuit Board Assembly (6942026)

L2 1 U=T=1 1) T
OT28 Printed Circuit Board Assembly (6942028)

(2Sheets) . v v v v it st i e e et i e e e
OTO02 Printed Circuit Board Assembly (6942030)

(2 SheetsS) . v v v v it e e e e e e e e e
OTO03 Printed Circuit Board Assembly (6942032) . .......
OTO04 Printed Circuit Board Assembly (6942033)

(2 Sheets) . . . .o it e e
OVD1 Printed Circuit Board Assembly (6942036). . ......
OCD2 Printed Circuit Board Assembly (6942037)

(2 Bheets) . . . . . . . . e e e
ORD1 Printed Circuit Board Assembly (6942038)

(2Sheets) . .. ... ... .
OTO05 Printed Circuit Board Assembly (6942040)

(2 8heets) . . ... ... e
0OSS1 Printed Circuit Board Assembly (6942042)

(28heets) . . . ... . e e .
OMCR Printed Circuit Board Assembly (6942044) . ... ...
OSTT Printed Circuit Board Assembly (6942045)

€2 8Sheets) . . v v v it e e e e
OTD1 Printed Circuit Board Assembly (6942047)

(28heets) . . v v vttt e e e e
OTSD Printed Circuit Board Assembly (6942049)

(2 Sheets) . v v v ve s it et ie sttt no e

Page

IV-10-172
1V-10-174
IV-10-175
IV-10-176
1V-10-178
1V-10-180
1V-10-181
IV-10-183
1V-10-185
IV-10-187
IV-10-189
IV-10-191

IV-10-193
IV-10-195

IV-10-196
1vV-10-198

1V-10-199
1v-10-201
IV-10-203

IV-10-205
1v-10-201

IV-10-208
IV-10-210

IV-10-212




Volume IV

LIST OF RELATED MANUALS

Equipment Manufacturer Manual Title
Analog-Digital Adage, Inc. VR13-AB/NE/VMX40B/VMX8DB
Converter Instruction Manual
VR13-AB/NE
Multiplexer Adage, Inc.
VMX40B/VMX8DB '
Automated Logic | IBM Corporation . Saturn V LTE-LVDA Manual
Diagrams Exerciser Automated Logic
Diagrams

Xi




|

|

|

Figure 1-1.

Xii

.....
.....
-----
.....
.....
.....
.....
uuuuu
-----
-----
-----
-----
.....
ooooo
-----

W

EEREEEE]

S—

Launch Vehicle Data Adapter Manual Exerciser (LVDAME)

|

|

»

A
) |

b4
®
T

b
¥

. e
ty

e




SECTION 1

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 Controlé
“Section IV Test Equipment and Special Tools

Section V Preparation for Use, Storage and Shipment

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 electr1ca1
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 ipformation concerning these test configurations. )

1-15. 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:

Type and Model Number NASA Part Number IBM Part Number

Engineering Breadboard No. 2 50M35011 6112070
Triple-Modular-Redundant No, 1 6112000
Triple-Modular-Redundant No, 2 ___L_
Triple-Modular-Redundant No, 3 6139800
Triple-Modular-Redundant No. 4 _l_
Production No, 1 N R 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 covérs

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 02A1l. .

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.
| L !
i 1 |
8 + 7 1 6 1 5
| | |
TOP |- — — —f—l -t ——o
VIEW |- — —-T.———r - -1— ——
- | ! |
1 0 2 3 1 4
' I | |
i |
'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 gi\}en in figuré 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. Gate assembhes in B modules swing up to open; those in A modules
swing down. ) , .

1-29. Figure 1-6 111ustrates 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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FRONT RIGHT SIDE REAR
Figure 1-3. LVDAME Assembly Locations
Legend for Figure 1-3
Index Number Assembly Name and Reference Designation

1 | Power Supply Assembly (02A1)
P Analog/Digital Converter (02A2)

3 Multiplexer (02A3)

4 Power Control Panel Assembly (02A6)

5 Interface Monitoring Panel Assembly (01A1)

6 Manual Test Panel Assembly (01A2)

7 Gate Assembly (01B4)

8 Gate Assembly (01B3j

9 . ~ Gate Assembly (01B2)
10 .  Gate Assembly (01B1)
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Index Number

11

12
13
14
15

16
17

18
19
20
21

22

23

24

25

26

27

28

29

30

Legend for Figure 1-3 (cont)

- Assembly Name and Reference Designation

Gate Assembly (02B4)
Gate Assembly (02B3)
Gate Assembly (02B2)
Power Supply Assembly (02B1)

Data Adapter Interface Panel Assembly (01A3)

: vSelf-’_I‘est Panel Assembly (01A4)

Cover (01A5)

Gate ASsembly (01A6)

Gate Assembly (01AT7)

Gate Assembly (01A8)

Power Supply Assembly (02A7)

Power Suppiy Assembly (02A8).
AC Power Box Assembly (01B8)
Gate Assembly (02B7)

Relay Chassis Assembly (02B6)
Gate Assembly (02B5)

Gate Assembly (01B8)

Gate Assembly (01B7)

Gate Assembly (01B8)

Gate Assembly (01B5)
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Figure 1-5. Gate Assembly Movement

EDGE CONNECTORS
HANDLES

(1)

PRINTED CIRCUIT BOARD
ASSEMBLIES (SMS CARDS)

COVER PLATE (FOLDED DOWN)

Figure 1-6. Typical Gate Assembly, Card Side

STRIKER PLATE
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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.) PRINTED CIRCUIT
PROGRAM CAP LAND PATTERN

CARD TYPE{
PART NUMBER {

2

Y,

)

OO

.

5

NS

TRANSISTOR

(SIDE VIEW)

TERMINAL PINS

(BOTTOM VIEW)

DCBA
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 approx1mate1y 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, var1ous 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.

1-317. 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.

1-39. 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 III) -
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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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
isABC

Frequency: 60 (+5) cycles/second

Voltage: 115 (+11.5) VAC (line to neutral)

Cufrent: 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 Environrhentél.Characteriétics
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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: E

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 C1 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 II 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 C11). 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 - 0A lamp 02A6DS40
Analog/Digital converter 02A2 (through connector 02B8J3)
Multiplexer 02A3 (through connector 02B8J4)
Phase B - 0B 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 - 0C 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 energizeci when DC ON switch 02A683 is pressed. (See figure
10-4, sheet 5, zones D56, D57, E56, E57.) The conditions existing before DC ON
switch 02A683 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 apphed 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 OZBIVR3)

Phase B - . -12 VDC power supply 02A1PS1

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

-36 VDC power supply 02ATPS2

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
VvDC 1, +6 VDC, and -3 VDC power supplies.

2-14. DC POWER DISTRIBUTION. When DC ON switch 02A683 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 02ATPS2) 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 02A683.

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, B10, C8-C10, D8-D10, E8. The four error indica-
tion latches (in zones B10, C10, 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 02A681. 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-1-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 Tp is complemented by the positive transition
of the set output of trigger T p; the state of trigger T¢ is complemented by the positive
transition of the reset output of trigger Ty. ;
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0sC (BO)
|

Tp (SET)
T (RESET)
Tg (SET)
Ty (RESET)
Tc (SET)
Tc (RESET)
MW |
MX

MY

MZ

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

CLOCKS

__ 1 USEC
2,048

[ N |
o I

[Pz [ v 2 ]

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

Figure 2-2. Master Clock Generator Waveforms
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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 afterthe negatwe 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, CT.

2-38. MASTER PHASE GENERATOR. The master phase generator is a three step

ring counter composed of three latches, MPA, MPB, and MPC (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 1 2 3 4 5 6 7 8 9 10 1 11 |12 13 ) 14

-Y MW AND A
-Y MW AND A
=Y MGI

-Y MG2

=Y MG3

-Y MG4

=Y MG5

=Y MG6

=Y MG7

- ]

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 SS1, 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.

-Y AD EY

.  WéA l .
weB < VOTER | D]LY i 515 . L -vap ¥

W6C —
Y AD EZ
¢ D;Y i 525 : { +-yap Z
-Y AD EW
DLY $s

| _v AD
2 3 | 3 ] Y w
-Y AD EX
DLY DLY $S -

| )

; . | y Y AD X

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 BGl1 is a ""1'" while
-Y AD G1 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, -
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
) ss HH 1 H ss HH 1 H PD |
+Y OUTPUT

INSERT SW NC

-Y MANUAL
LOAD GATE

+Y MAN | A b——

BITS SW

A P—— PD [ -YDATABIT S

o—
+Y MAN sw — b

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 ouf—
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 AlX,
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.
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-Y AD PABG2 —

-Y MANCIO CYCLEL— A |o—
-Y DIN S — |
A b—— PD |—-Y CONTROLBIT S
-C ACC S
: DT p—

+Y MAN SW—

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-1 will set. Since A2X matches A3X, AO-3 and AO-4 will each have at least one "0"
input, L-2 will not set. 10-1 and I0-2 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, 10-3 and I0-4 will each have 0" inputs, and their
1" output will light the X channel 2 indicator. I0-2 and I0-5 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 A1X and A2X, AO-3 and AQO-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-1 will not set. I0-5 and I0-6 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 PCINFV

AI3V INTCV '
TRSV LINTCV

HALTV PBAVN

ADV 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 "0's", at least one AND-1nverter 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 INTCV

AI3V LINTCV

TRSV PBAVN

HALTV 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 CSA0 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/0O 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,

AIX — TSLI A fo—

]
A2X — Tsii - A b—l}—\(’x
A3X — TsLl A o

Figure 2-8. Typical Voter
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CSAD
- A O——————— A p—— 1 TSLT. — AIXX
XX —— TSAT —
CS80
. A b—1 A pb— 1517 b—aA2xx
cSel .
CSCo
A p——— A p————— - TSLT —A3XX
— ST —

. Figure 2-9. Typical Triplicator

2-74. Referring to figures 2-9 and 2-10, if ACTIVE-123 were pressed and INACTIVE-0

were pressed, CSB0 NOT and CSCO NOT would be "1's'" and CSA0 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.

1. AI3V from input multiplexer serializer.

8. TRSV from input multiplexer sex_‘ializer.

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 S_ELECT pushbuttons or automatically under CIO and control bit control.
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CIO 603

and Computer Channel Channel Control Signals
Control Bits Active Inactive Eorced to 1"
22, 24, 21. , 123 0 : CSBO and CSCO
22, 24, 20 123 1 - CSA1, CSBO and CSCO
22, 25,' 21 123 0 CSAO and CSCO
22, 25, 20 123 1 CSB1, CSA0 and CSCO
23, 24, 21 123 0 CSA0 and CSCO
23, 24, 20 123 1 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 A . Pulses Generated
1 GCOR, GCOE and GCOF
2 GCOR, GCOE and GCOG
3 : GCOR, GCOF and GCOG
TMR 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 11ght 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:

Cmmerme e e
1 COMD 1 21
2 COMD 2 A 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 flgdre 2-11.
Additional data concerning the CR/ GC optisyn, EM and COD reg1sters 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 reglster simulate the
accelerometer outputs from the platform.

2-91. EM REGISTER. The EM register may also be loaded with serial data from the
LDATAYV interface voter. (See figure 2-12.) LDTAYV 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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Figure 2-12. EM Register
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2-93. COD 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 senahzer where they
are ser1a11zed 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 (MOD1 and MOD3
through MODS6) 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 whichis 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 A1 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 II; the momtormg of
data adapter outputs are described later under Interface Monltormg.

2-104. COMPUTER INTERFACE SIMULATION.

2-105. The following typeé of computer sigﬁals are simulated by the LVDAME:
1. Timing gates A

2. Error pulses

3. Address bits

4, PIOVA

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 a2 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 2-117,

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 2-15. PIO Simulator in MAN TEST Mode
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. Figure 2-16. PIO Simulator in Modes Other Than MAN TEST
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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 B

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 INH 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, eachtime 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 MINUS 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 XIR latches form the output register for the X1 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 QBB z22Q QCB

Y1R RBB Z2R RCB

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 CIO-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:

2 2
V1 + V2 = Kz
NOTE

With 26 VAC applied to the primary of
the tapped transformer, K = 5. T
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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 PHSA PHSB PHSC
037 1 0 0
057 0 1 0
077 1 1 0
137 1 0 1
157 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 Control Bit . Phase Relay(s) Picked
PHSA S COS A

" PHSA 01 SIN A
PHSB S _ COS B
PHSB 01 SIN B
PHSC S SIN A and SIN B
PHSC 01 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:

Control Bit

CIo - S 01 Phase Relays Picked
037 0 1 SIN A

1 0 COS A

1 1 SIN A and COS A
057 0 1 SIN B

1 0 COS B

1 1 SIN B and COS B
077 0 1 SIN A and SIN B

1 0 COS A and COS B
A 1 1 SIN A, COS A, SIN B and COS B
137 0 1 SIN A, COS A and COS B

1 0 SIN A, COS A and SIN B

1 1 SIN A, COS A, SIN B and COS B
157 0o 1 COS A, SIN B and COS B

1 0 SIN A, SIN B and COSB
1 1 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 _ ' ' v - Relay Dropped

20 _ COSB
21 COSA -
22 | SIN B

23 . 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. S : :

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, FEach 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:

Rélay(s) Picked Tap Used Voltage Selectéd
1, 2 and 3 - 100% 5.000 V
1 and 2 ‘ - 87. 5% 4375V
1and 3 . 75% 3.750 V
1 62. 5% 3.125V
2 and 3 C50% 2.500 V
2 o 37.5% 1.875 V
s 25% 1,250 V
none - 12)5% ’ 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:

E ut = Eex ( R, + 1/8) (R3\ +1/8) (R2 +1/8) (R1 + 1/8) _

out

where Eqy is the excitation voltage (5 VAC) and R4, R3, R2 and R1 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. K1 picks connecting SIN A fo output through R1,
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.

K1
SIN A—O0—— K2
ANA— A_j— SIN

SIN B-’—O-—Ki; T

AAA—

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 SIN B as follows:

1. K3 drops, connecting SIN B to output through R2.
2. K2 drops, connecting SIN A to output through R1.
3. K4 drops, connecting SIN B directly to output.

4, K1 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 n 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.

2-158, Al 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 qby 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 III

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: '

ONO,
® ©

Iv-3-1



DATA ADAPTER INTERFACE
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9420

A. 9420 CONNECTORS ON RIGHT SIDE FEATURE STRIP OF 01 FRAME
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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 followmg 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:

NOTE

Some indicators are housed with switches
to which they are not electrically con-
nected. These md1cators 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 and 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:

POWER POWER
ON OFF

‘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 conflguratltons are described
on figure 3-17.

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.

LAMP ‘
TEST '

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 . | A9
COMMAND A9

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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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 VIIIL. ) :

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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Model or
Name Type Vendor
Oscilloscope 585A Tektronix, Inc.
Plug-in Unit M Tektronix, Inc.
Plug-in Adapter ' 81 Tektronix, Inc.
Differential Voltmeter AC/DC 803-B John Fluke Mfg. Co., Inc.
Digital Voltmeter 456 Kintel Division, Cohu
Electronics, Inc.
AC Converter 452 Kintel Division, Cohu
Electronics, Inc.
Digital Readout 473A Kintel Division, Cohu
Electronics, Inc.
Volt-Ohm-Ammeter 630-A Triplett Electrical
_ Instrument Co.
- Volt-Ohmmeter 269 Simpson Electric Co. .
Capacitance Bridge 650-A General Radio Co.

Figure 4-1. Recommended Standard Test Equipment

. IBM Part . IBM Part
Equipment Number Equipment Number
Contact Strip 216259 Printed Circuit ' 6941161
Jumper Plug 6940017 Board Assembly 6941162
6940018 : 6941163
1 _ 6940019 6941164
Printed Circuit 6941135 : 6941165
Board Assembly 6941136 : 6941166
. 6941137 ‘ 6941167
6941138 . 6941168
6941139 N B 6942140
6941140 Cable Assembly 6942051
6941141 , 6942052
6941142 - 6942053
6941144 6942054
6941145 6942055
6941146 6942056
6941151 6942057
6941155 6942058
6941156 -1 6942188
6941157 Differential Relay 6942200
6941158 Self-Test
—_ 6941159 Assembly

"Figure 4-2. List of Special Test Equipmenf:
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N. Vendor Avplicati ' Tllustration
gme Part No. pplication Figure 4-3
SMS Card Puller | IBM 6072429 Facilitates insertion or removal Part A
_ of SMS cards.
SMS Card Con- IBM 6072430 Insures low contact resistance and Part B
tact Lubricant reduces wear of the gold-plated
SMS card contact surfaces.
SMS Card IBM 6072431 Allows access to the components Part C
Extender and wiring of an SMS card while g
the card is connected into the
: system.
SMS Card Socket | IBM 6072432 Used to remove SMS card socket Part D
Terminal ' terminals (contacts).
Extractor
Soldering Handle | Hexacon P25 Handle for soldering tip. Part E
Soldering Tip Hexacon HT248D | Used to remove or install SMS Part F
’ card socket terminals that are
soldered to a printed circuit
overlay or a voltage chain.
Hand Wire-Wrap | IBM 6072438 A manual, squeeze-type wire-wrayy Part G
Tool tool used to wire-wrap SMS card
socket terminals.
Wrapping Bit-22 | Keller A-18632 Used with hand wire-wrap tool to Part H
wrap AWG22 wire.
Wrapping Bit-20 | Keller A-18633 | Used with hand wire-wrap tool to
wrap AWG20 wire.
Wrapping Bit-24 | Keller A-26232 Used with hand wire-wrap tool to
wrap AWG24 wire.
Wrapping Bit-26 | Keller A-27611 Used with hand wire-wrap tool to
wrap AWG26 wire. '
Sleeve - 26 Keller A-17611-2| Used with hand wire-wrap tool to Part1
wrap AWG24-26 wire.
Sleeve - 22, 24 Keller A-18840 Used with hand wire-wrap tool to
wrap AWG22 wire. )
Sleeve - 20 Keller A-18285 Used with hand wire-wrap tool to
' wrap AWG20 wire.
Unwrap Tool IBM 6072437 Used to unwrap both right and PartJ
left-hand wraps.
Crimping Tool Bendix 11-7295 Used to crimp size 12, 16 and 20 Part K
Kit o ‘ type connector contacts.
Insertion Tool Bendix 11-6781- | Used to insert size 16 contacts in Part L
16 Bendix type connectors.

Figure 4-3.

List of Recommended Special Tools (Sheet 1 of 2)
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' Vendor C . Illustration
Name Part No. Application Figure 4-3
Insertion Tool Bendix 11-8107- |Used to insert size 20 contacts in Part M
_ 20 Bendix type connectors.
Contact Removing | Bendix 11-6900 Used to remove size 16 and 20 Part N
Tool Kit contacts in Bendix type
‘ ‘ connectors.
Spanner Wrench |Bendix 11-3544 Used on Bendix type connector Part O
. spanner nuts;
Connector Pliers [Bendix 6147-1 Used to hold knurled or serrated Part P
surfaces on Bendix type
_ connectors. ‘
Crimping Tool AMP 59501 Used to crimp AWG22-24 solid Part Q .
or stranded wire.
Crimping Tool Berg HT-3-20 Used to crimp AWG20 solid or Part R
stranded wire to a slip-on
terminal.
Crimping Tool Berg HT-3-22 Used to crimp AWG22 solid or
stranded wire to a slip-on
terminal.
Crimping Tool Berg HT-3-24 Used to crimp AWG24 solid or
stranded wire to a slip-on
terminal. 1
Attenuator Probe | Tektronix P-6017| General purpose probe with nine- ‘Part S
foot cable terminating at a UHF
A connector.
Current Probe Tektronix P-6016] Special purpose probe used when Part T
monitoring current charac-
teristics.
Passive Tektronix 011~ Used with the current probe when Part U
Termination 028 monitoring current charac- .
teristics.
Switch Assembly | IBM 6900017 Facilitates removal of switches Part Vv
Wrench , from switch housings.
Switch Assembly | IBM 6900020 Facilitates removal of screens Part W
Extractor and light modules from switch
housings.
Tool Case IBM 6445032 Used for carrying tools. Part X
IBM 6445698 Used for carrying tools. Part Y

Intercase

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

Part C. SMS Card Extender

Part E. Soldering Handle

SMS Corg
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Extractor

Part F. Soldering Tip

Figure 4-4. Recommended Special Tools (Sheet 1 of 4)
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Part B. SMS Card Contact Lubricant

Part D. SMS Card Socket Terminal
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Part G. Hand Wire-Wrap Tool Part H. Wrapping Bit (Typical)

Part I. Sleeve (Typical) Part J. Unwrap Tool

o= d= s

Part K. Crimping Tool Kit Part L. Insertion Tool

Part M. Insertion Tool 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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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 explainéd 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 IBNI\s nlzt?:rt' v Equipment Igymﬁzt
Contact Strip. : 216259 Printed Circuit - 6941161 -
Jumper Plug 6940017 : Board Assembly - - 6941162

, 6940018 6941163
6940019 6941164
Printed Circuit 6941135 6941165
Board Assembly 6941136 : ' 6941166
: 6941137 - 6941167
6941138 6941168
6941139 1 6942140
6941140 Cable Assembly 6942051
6941141 6942052
6941142 6942053
6941144 _ 6942054
6941145 6942055
6941146 ' 6942056
6941151 ’ 6942057
6941155 - , 6942058
6941156 1 6942188
6941157
6941158
6941159

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 VIL : .

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. - S
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SECTION VI

PREVENTIVE MAINTENANCE

6-1. SCOPE.

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

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 VII

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 prece-
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 adjustménf pkr'oce-
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 E o Power Checks |

7-2 Lamp Tests’z

-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 : Teleihetry Return Check '. |

7-8 " Timing Checks =

7-9 Data Cbrﬁpax‘é Error Check

7-10 7 Output Registers and Input Multiplexer Checks
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Figure

7-11

7-12
7-13
7-14

. 115

n-16

17"

7-18

SRS U
mi20

R E T

7-22

. 1-23

7-25
7-26
7-27
7-28

7-29

Procedure Name

COD Serializer Check

LVDA Interface Feedback Check

Multiplexer Serializer Check

Load of EM Register from LDATAV Line Chec_k

Error Detection and Computer Channel Control Checks

o AAddress Reglster Feedback Check

" Input Mu1t1plexer Load from Address Reg1ster Check .

TSYNC, GCSYNCX and ICSN ChecksA

' _ Enable Compare Check

CST, DST and HLT Checks °
CIO Codes Manual Check
Interrupt Checks

COD Enable and TE1H Checks

o A/D‘Converter Manual Check

Temperature Indicators Check

Interrupt Compare Error Check |

Resp_lver Simulator Cheek

Interfupt 15 and Power Sequencing Telemetry Checks

Optisyn Simulator Check

~7-9. ADJUSTMENT PROCEDURES

- 10 The ad;ustment procedures are as follows

‘Flgure :

7-30
7-31
7-32
7-33
1-34

IV-7-2

DC. Adjustments

Procedure Name

Data Adapter Control Adjustments
Output Register Insert Single-Shot Adjustment

TSYNC and GCSYNCX Ad]ustments

~ Input Multiplexer Alter’Smgle-Shot Adjustment




Figure Procedure Name

- -74-3,5- - L . A/D VM}';lti_pl'e‘kér' Triggér Adjustment
7-36 Resolver Simulator Adjustments
7-11. PANEL AND SWITCH ']:)ES:IGNATIONS.

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

Abbreviation ‘ Panel
PC POWER CONTROL
M INTERFACE MONITORING
MT - MANUAL TEST
ST , : , SELF TEST
DAl DATA ADAPTER INTERFACE
ADC - A/D Converter
ADM . . A/D Muitiplexer

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

Switch Name A Panel Location

Power Error-RESET ' PC Adjacent to D A SEQ ERROR
DST/HLT-RESET ~ PC Adjacent to HLT
TRANSIENT SUPPRESSION- MT 'Adjacent to blank button in

RESET or DATA ADAPTER . ° ERROR INDICATION area

TELEMETRY-RESET ;
Timing Error-RESET . - MT Adjacent to DA VS SLAVE

lamps , »
Self Test ST 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 followmg
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-¢A, ¢B, ¢C and FAN
PC LVDA ME-¢A, ¢B, ¢C and FAN
M 7 TMR

. MT " COMPUTER-NORMAL
MT DATA ADAPTER-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 and 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 startmg any of the procedures in this section, rotary and toggle swnches
should be set as follows: .

Panel  Switch o Position
PC A/D CONVERTER MODE AUTO
B PC D A POWER SUPPLY 1
' PC PHASE  NonE
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Panel Switch - = - -~ - : " 'Position

PC BIT GATE " -~ - .. . NONE
PC . CcLoCcK | NONE
IM OUTPUT REGISTERS Selector - OFF

M INPUT MULTIPLEXER Selector OFF

M OPERATING MODE : MAN TEST
ST MANUAL D A POWER CONTROL ~ NORMAL
ST ~ Self Test o C - OFF

sT  TEMP TEST S OFF

ST EXT FREQ/OFF/INT 24VAC . OFF

ST RESOLVER SIMULATION Selector OFF

ST POLARITY o 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-¢A, ¢B, ¢C and FAN

LVDA ME-¢A, ¢B, ¢C and FAN

DC OFF
c. Press DC ON.

d. Verify that DC ON lights.
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© T7-24., NORMAL POWER-DOWN PROCEDURE.
'_7;-25. The normal power-down procedure is as follows:'v
a. Press DC OFF. ‘
~b. Verify that DC OFF lights.
¢. 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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Figure T-1.

unnnannmnnmju
-----------N

nm g PAGES

Power Checks (Sheet 1 of 12)

! INTERNATIONAL BUSINESS MACH!NES-
UNlT NAME : UNIT NO.
- o " Normal .
Slep Panel ' Operation Indication Data
1.0 Power Tests. -
EXP . * The. following procedure ensures
: that all LVDAME and ETS interlocks
(including thc EMERGENCY PULL
switches) will remove power froni
the LVDAME. The power conditions
for all sub»equent tests are also
provided. ’ i
, )
1.1 Verify that cables are connected as P
shown ¢n illustration A. ' ;
1.2 Verify that shorting cap § 1
ix connected to ETS 9430 J2. : B
1.3 Verify that shorting cap ;
is connected to LVDAME 9420 J24. ;
i
1.4 Connect ETS 3-phase power plug _ f
) to power source.
1.5 Connect LVDAME 3-phase power
- plug to power source.
1.6 PC Press EMERGENCY PULL.
1.7 ETS Press EMERGENCY PULL.
1.8 Remove bottom left end panel fron.
LVDAME.
1.9 Verify that all clrcult breakers are
set to ON.
1.10 Record elapsed-time indicator
reading.

 NUMBER
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" INTERNATIONAL BUSINESS MACHINES -
UNIT NAME : ' : "|UNIT NO.
TLCOSTRATION A
e — — — — — [VDANE '
r 6942 R bt -
| : N ® N —}
| 37 | 142 _ |
. ; _ 12 6942052 139 O
| 4 v J34 : |
' o iR 6942053 135 |
| = N3 6942058 JY7 S | :
|DATA nz 247 O
| ADAPTER Jis 6942056 q] 148 SELF |
INTERFACE TEST
| PaNEL 13 [D— | PANEL :
I : Js - ‘ l
| : |
1 1 6942055 ' l
| 4 337 |
| N5 ' J38 |
| 36 l
| N9 - ' |
I |
| 2 D= ' |
L 6942054 ' '
[ Q s |
| . S J
- I
35 J6
m D— 6940059 qQ» ,
J32 E\ 6940055 - 1 4 ETS
D -]
AlIBICIDIEIF|GIH][I |J|K|LIMIN|O|PIQ|R|PAGE|OF |PAGES NUMBER'
_ T - | A- ,

Figure 7-1. Power Checks (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES— _ =7 . [ 7"

UNIT NAME: - .

‘UNIT NO.

~ . . H’Norn;al‘ A '
Step | Panel Operation Indication . Data
1.11 Remove back panel from ETS,
i} :
1.12 Record elapsed time indicator
reading.
1.1:8 Verifw thut all circuit bréakers are
set to ON. '
1.14 Manually close interlock on back ol
ETS.
. ' . .
1.15 PC Observe POWER OFF tamp. Lit —
1.1¢6 PC Press and release FOWER ON.
1.17 PC Observe following lamns: e
FOWLER OFF Not lit -
POWER ON i ' Lit _
ETS-9A. 0B, 6C and FAN Lit —————
LVDA-ME-QA, g8, 0C and FAN Lit —_—
DC OFF Lit —-
1.17.1 | PC It LAMP TEST is lit, press and.
release LAMP TEST.
1.17.2 FC Observe LAMP TEST. Not lit —_—
1.18 Observe ETS and LVDAME elansed | Running
. tinte indicators.
1.13 Replace bottom left end panel on
LVDAME.
‘0’
A|B|CIDJE|F|GIH}I]J|K]LIMIN]OIPIQ]|R|PAGE| " |PAGES NUMBER | .
. |  JoF S V. P

Figure 7-1. Power Checks (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES~-

UNIT NO.

UNIT NAME:
. Normal : _
_Stgp P:Lnel O_peratxon In di_cation ~Data
1.19.1 Verify that fans at the following
locations are runnmg -
LVDAME 02A1 02B7 01A6
02A8 02B5 01A7
02A7 01B5 O0lA8
02B2 01B6 O01B1
02B3 01B7 01B2 ‘
02B4 01B8 01B3
0184
Rear of A/D Converter
Rear of A/D Multiplexer
ETS Three fang to left of
' 01A4 pancel.
1.20 Manually open interlock on back of
' ETS.
1.21 Observe following lamps:
POWER OFF Lit —_—
all others Not lit ——
1.22 Replace ETS back panel.
1.23 Press and relense POWER ON,
‘-’
v’/
AIBICIDIE{FIG|H]|I]J|K]LIMINIOIP|Q|RIPAGE| FAGES "NUMBER
. Nor ~

Figure 7-1. Power Checks (Sheet 4)
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INTERNATIONAL BUSINESS MACHINES=

Figure 7-1.

LO1ARAANNARRONL
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Power Checks (Sheet 5)

UNIT NAME UNIT NO.
) py e l
Step Panel Operation I:jl(i,é:tl?on Data
1.24 ObserAve following lamps: o
: POWER OFF Not 1lit
POWER ON Lit -
ETS-8A. B, @C and FAN Lit ————
LVDA ME-0A, §B. 6Cand FAN | Lit l —_—
DC OFF Lit Yy
1.25 Open right hand side panel on ETS. ‘ ’ .
1.26 PC Observe follewing lamps: f'
POWER OFF Lit
all others Not lit
1.27 Replace right hand ETS side parel.
1.29 PC Pre§s and release POWER ON. é
1.30 PC Observe following laraps:
POWER ON Lit j —
ETS-9A, 8B, #C and FAN Lit i ——
LVDA ME-§A, #B. §C and FAN Lit i
POWER OFF Not lit .
DC OFF Lit
1.31 Open left hand ETS side panel.
1.32 -PC Observe following lamps:
: POWER OFF Lit -
all others Not lit
1.33 Repluce left hand ETS side panel.
1.34 PC Press and release POWER ON.
1.35 PC Observe following lamps: '
POWER ON Lit
N ETS-§A, pB, §C and FAN Lit
-+ LVDA ME-@A, #B, #Cand FAN | Lit
POWER OFF Not lit
. DC OFF Lit

v-7-11
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~INTERNATIONAL BUSINESS MACHINES=

UNIT NAME: )

S

| Figure 7-1. Power Checks (Sheet 6)

Iv-7-12

Ul]ﬁﬂﬂﬂﬂmnﬂmﬂmmﬂﬂﬂmmﬁ ’
B

JUNIT NO.
. Normal
Step Panel Operation Indication Data
1.36 o1 Open front ETS door.
1.37 PC | Observe following lamps:
' POWER OFF Lit
all others Not lit
1.38 Close front ETS door.
1.39 Press and release POWER ON.
1.40 pPC Observe following lamps:
POWER ON Lit
ETS-8A, #B, §C and FAN Lit
LVDA ME-f A, #B. §C and FAN Lit
POWER OFF Not lit
DC OFF Lit
1.41 PC Pull EMERGENCY PULL switch.
1.42 Observe all LVDAME lamps. None lit
1.43 . PC Press in EMERGENCY. PULL switch
o
1.44 pPC Observe following lamps:
P POWER OFF Lit
- all others Not lit
1.45 PC Press and release POWER ON.
1 46 PC Observe following lamps:
POWER ON Lit
ETS-fA, 9B, #C and FAN Lit
LVDA ME-PA, #B, 6Cand FAN | Lit
POWER OFF Not lit
DC OFF Lit
1.47 ETS Pull EMERGENCY PULL switch.




‘ INTERNATIONAL BUSINESS MACHINES =~ .
e
: UNIT NAME . UNIT NO.,
e . Nornial ,
Step Panel Operation Indication Data
” . :
1.48 Observe all LVDAME lamps. None lit
1.49 ETS Press in EMERGENCY PULL
‘ switch.
1.50 PC Observe fullowing la'mpé:
POWER OFF Lit
all others Not lit
1.51 PC Press and release POWER ON.
1.52 PC Observe following lamps:
POWER ON Lit
ETS-$A, #B, #C and FAN Lit
LVDA ME-@ A, 8B, 6C and FAN Lit
POWER OFF Not lit -
DC OFF Lit
1.53 - ' Remove shorting cap from LVDAME}
‘ ’ L 9420 J24.
, 1.54 [~ Observe all LVDAME lamps. None lit
1 55 - Reconnect shorting cap to LVDAME
9420 J24. ' A
1.56 PC Observe following lamps: _
POWER OFF Lit
all others ‘ Not 1it
1.57 PC ~Press and release POWER ON.
1.58 PC Observe following lamps: : A
POWER OFF ' : Not lit —
POWER ON. , - Lit
ETS-@A, 8B, 8C and FAN Lit
LVDA ME-PA, 6B, #C and FAN Lit
DC OFF _ Lit

N ofe e e e ea], Wiwey ]
. i . : 5 N -

. Figure 7-1. Power Checks (Sheet 7) :



INTERNATIONAL BUSINESS MACHINES ~

UNIT NAME: UNIT NO.
q : . Normal ‘
St.ep Panel Operation Indication Data
1.58.1 Remove shorting cap from ETS
9430 J2.
1.58.2 Observe all LVDAME lamps. None lit —
1.58.3 s/ Reconnect shorting cap to ETS
: 9430 J2.
1.58.4 | PC Ohserve following lamps:
‘ POWER OFF Lit
all others Not lit -
1.58.5 PC Press-and release POWER ON.
1.58.6 PC | Observe following lamps:
POWER OFF Not lit
POWER ON Lit
ETS-gA, #13. 8C and FAN Lit
LVDAME-@A, 6B, @C and FAN Lit .
DC OFF Lit
‘.’
AIB|CIDIE|FIG]H]|IJJ]|K]LIMINIO|PIQ]RIPAGE| [PAGES| NUMBER

Figure 7-1. Power Checks (Sheet 8)
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UNIT NAME:

NTERNATIONAL BUSINESS MACHINES-

UNIT NO.

Step Panel Operation -
R 2 ) :

. I Normal
Indication

Data

1.59 Press and release POWER OFF.

1.60 1 Observe following lamps:
POWER OFF
all others

EXP ' The following steps check the volt-

: ‘ages at the DC voltage test jacks and
ensure that when the 281, 28D, 61 or
-3 volt power suprlies are turned
oif, the corresponding POWER
-SUPPLY ERROR lamp lights.

1.61 " Press and releasc POWER ON.

1.62 pPC Observe following lamps:

POWER ON

ETS-0 A, #B, dC and FAN
LVDA ME-06A. 6B, #C and FAN
. POWER OFF

DC OFF

1.63 PC | Press and release DC ON.

1.63.1] PC Observe following lamps:

: DC OFF

DC ON

EXP Allow 15 minute warin-up before
‘ performing following steps.

OOAARRATINMANCD
ST LTI LTI L L]

Figure 7-1. Power Checks (Sheet 9)
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INTERNATIONAL BUSINESS MACHINES =

——

TUNIT NAME: N . JuNiT NO.
St | 4 , | l Normal }
# ep Pane ’ Operation Indication D_r;ta
1.64 - PC Using digital voltmeter, measure Refer to
voltage at each of the following Operation
points: column. :
Test Point Voltage - Tolerance
] +28DA +28 V +280 mv
" +281 +28'V +280 mnv
+12 +12V © 4120 mv
+61 +6V +80 mv
-3 -3v +30 mv
-6 -6V 160 mv
-12A -12V +120 mv
-12B -12V ~ +120 mv
-12C -12V +120 mv
-26.5 -26.5V +265 mv
-36 -36V +360 mv
1.65 PC Press and release POWER OFF.
1.66 'A' PC Observe following lamps:
POWER OFF Lit
S all others Not lit
1.67 ) Open ETS front door and manually
: set interlock.
1.68 PC Press and release POWER ON.
1.69 Observe following lamps: _
. POWER OFF Not lit
POWER ON Lit
ETS-8A, pB, #C and FAN Lit
LVDA ME-$A, 6B, 8C and FAN Lit
DC OFF - Lit -
1.70 PC Press and release DC ON,
1.71 PC Observe following lamps:
DC OFF . Not lit
'DC ON R Lit

ONARREONNNANANRRNN
EEEENEEEEENENEEEEN

T I' St . X

Figure 7-1. Power Checks (Sheet 10)
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UNIT NAME:

UNIT NO.

Normal

?tep. : Panei‘ | Opeuration Indication Data
1.72 ETS | Set. POWER ON switch on topmost
ETS power supply (28I supply) to
OFF.
lv. 3 PC Observe POWER SUPPLY ERROR Lit -
. -281. '
1‘.74 ETS Set POWER ON switch on topmost
ETS power supply to ON.
1.75 PC Press and relecase POWER SUPPLY
ERROR. " '
176 PC Observe POWER SUPPLY ERROR Not lit
* ~ -281. {
1.77 | "ETS | .8et POWER ON switch on third -
from top ETS power supply (28D
supply) to OFF.
‘ ' 1.78 PC. Observe POWER SUPPLY ERROR Lit —_——
-28D. a
1.79 ETS Set POWER ON switch on third
' from top ETS power supply to ON,
1.80 PC Press and release POWER SUPPLY.
: ERROR.
1.81 PC Observe POWER SUPPLY ERROR Not lit
: -28D, '
1.82 ETS Set POWER ON switch on fourth
from top ETS power supply (61
supply) to OFF.
B _ . o - : - . . T
DIE|F 1MIN]OIP RPM!O_PPAOEG . NUMBER
, ?
‘ | Figure 7-1. Power Checks (Sheet 11)
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l INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: '

. ' . | Normal
Step Panel. Operation Indication ~Data
‘ ' 1 1
1.83 PC Observe POWER SUPPLY ERROR- ] Lit
61.
1.84 ETS Set POWER ON switch on fourth
from top ETS power supply to ON,
1.85 PC Press and releasec POWER SUPPLY
‘. ERROR. , '
1.86 PC Observe POWER SUPPLY ERROR- Not lit
-1 6l.
1.87 ETS Set POWER ON switch on bottom
‘ ETS power supply (-3 supply) to
OFF.
1.88 PC Observe POWER SUPPLY ERROR Lit
_3.
1.89 ETS Set POWER ON switch on bottom
ETS power supply to ON.
1.90 PC Press and release POWER SUPPLY
ERROR. ‘
1.91 PC Observe POWER SUPPLY ERROR Not lit
-3

'ZBIcIole Ir Te Tk Ti TaTxIL Tulnlolrjoin
IIII.IIIIIIIII-II

it

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

UNIT NO. '
Normal |

Figure 7-2.

NOARRAACIMAGRMNCD
ENEEREEEEE N

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 #A, BB, 8C and FAN

IM TMR
MT COMPUTER-NORMAL
MT DATA ADAPTER- NORMAH

PC LVDAMEgA, 8B, 8C and FA[N

olP[alR]
L] ]

Lamp Tests (Sheet 1 of 3)

ﬂwﬂii;if

"TUNIT NAME:
Step Panel § » Operation Indication Data
20 Lamp Test.
Exp. * This procedure ensures that the three
LAMP TEST pushbuttons can light
v and extinguish all lamps on their
. respective panels,
21 PC Press and release POWER SUPPLY
ERROR. :
22 IM Set all OUTPUT REGISTERS-COMD
switches to off '
23 MT Set all ADDRESS REGISTER-COM—
' MAND switches to off '
2 4 MT If REPEAT is lit, press and release
REPEAT.
2.5 MT |Observe REPEAT. Not lit

W

Iv-7-19
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INTERNATIONAL B

INESS MACHINES— o

UNIT NAME © UNIT NO.

, T : » , A Normal _
Step Panel 4 Operation Indication Data
2.6 PC Press and release LAMP TEST.

27 | Pc | Observe all lamps on this panel. Alllit | ——
"Note :
The three RESET buttons and all
unetched buttons on this panel are
not lamps.
2.8 PC Press and release LAMP TEST.
2 .9 PC Observe all lamps on this panel Refer to
: Note in step
2 5.
210 } M Press and release LAMP TEST,
211 ] M Observe all lamps on this panel All lit
. Note
The following buttons on this
panel are not lamps:
OUTPUT REGISTERS-INSERT
OUTPUT REGISTERS-REG RESET
INPUT MULTIPLEXER-ALTER '
INPUT MULTIPLEXER-RESET
ERROR DETECTION-RESET
ALL UNETCHED BUTTONS
2.12 | IM  |Press and relcasc LAMP TEST.
E 2 13 M Observe all lamps on this panel. Refer to
‘Note in step
2.5,
2 14 MT Press and release LAMP TEST.
junmmaaﬂmnnmmmmmunmg PAGES| NUMBER - | .
A S A .

Figure 7-2. Lamp Test (Sheet 2)
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. ' lNTERNATlONAL BUSINESS MACHINES- A e
' UNIT NAME: oo : .JUNIT NO.
3 ' . ' Normal -
Step Panel ! . Operation Indication | Data
2 15 MT [ Observe all lamps on this panel. - ‘| All lit
Note - |
L The ADDRESS REGISTER lamps,
REPEAT, COD ENABLE and -
, ENABLE COMPARE are the only
-7 lamps in the MANUAL CONTROL
area The two ERROR DETEC-
TION'RESETS and all unetched
buttons are not lamps
2-16 MT | Press and release LAMP TEST. Refer to
' Note in step’
2.5. —_—
' DIEF KjLm[n]OlP]QIR]PAGE|OF|PAGES]  NUMBER:
‘ Figure 7-2. Lamp Test (Sheet 3)
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UNIT NAME:

- _ o ' Normal - .
‘ Step Panel Operation - . Indication - Data Jﬂ E
3.0 ] Discrete Control. -
Exp. ' This 'pruceduré ensures that the
+28VDC, +16VDC and +8VDC push-
vuttons can select +28VDC, 16VDC -
or +8VDC (rebpectlvely) as a dxacrete _
supply voltage
31 | PC |Pressand release POWER SUPPLY . ]
ERROR, :
3.2 PC Connect digital voltmeter between '
) +281 test points
3,3 PC Perform tests 1 through 10 of Refer to Record

Table I Table I data on
: ' Table I.

nnnnaanmnnnnmmmanm
--IIIIIII--I-II--I

'

i e Pl

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

Iv-17-22 -



. lNTERNATIONAL BUSINESS MACHINES- L
UNIT NAME : L UNIT NO. -
Table 1
Tcst Ffess and release | Lamp lit Lamps not lit Voltage (VDC) Data
1 - +16VDC +16VDC +28VDC and +16(+1)
+8VDC -
2 +8VDC +8VDC +28VDC and +8(:1)
. +16VDC "
3 +16VDC +16VDC +28VDC and
+8VDC
4 +28VDC +28VDC +16VDC and
' o +8VvDC
5 +8VDq +8VDC 28VDC and
+16VDC
6 +28VDC +28VDC +16VDC and
+8VDC ,
7 +8VDC +8VDC +28VDC and
| +16VDC
8 POWER SUPPLY +28VDC +16VDC and
ERROR - +8VDC
9 +16VDC +16VDC | +28VDC and
: ' +8VDC
10 POWER SUPPLY +28VDC +16VDC and
ERROR +8vDC
‘I
03 r«mnnnmmmnmwn NUMBER
L TITTTITEITTT -

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

"UNIT NAME: P - UNIT NO
: . ' Normal '
Step Panel o _ Operation " Indication - Data
4.0 ' LVDA Power Supply.
Exp. - This procedure ensures that +28V is

available at each of twelve LVDA

. interface points when power tests

1 are not being performed. Voltages
are measured by the A/D converter.

4.1 : Disconnéct cable 6940036 if con-
nected between ETS 9430 J6 and
. 9430 J5.
4.2 | pc Press and release POWER SUPPLY
: ERROR.

4.3 ST ® Set MANUAL DA POWER CONTROL
: to CH SW AND PT SWITCH.

4.4 - | PC | Set DA POWER SUPPLY to 1.
4.5 PC Set A/D CONVERTER MODE to
- - -AUTO.
4.6 ADC ' | Set TRIGGER to EXT.
4.1 'ADM | Set TRIGGER to EXT.
la.8 | MT | Set ADDRESS REGISTER-COMMAND

switches as follows:
A8, A6, A5, A2 and Al to on all
others to off.

4.9 MT - Press and release CIO.
4.10 ADM | Observe A/D Multiplexer display 26y —_—
" . ) - . .o

[aTe[CIo[E[F IR TTIIK[CIMN[O[P[a[R]PAGE] lpAGEsl —NOMBER
- ) , 1 ol ilas o .

Figure 7-4. LVDA Power Supply Check (Sheet 1 of 5)"

IV-7-24



‘ - INTERNATIONAL BUSINESS MACHINES—

UNIT NAME:. ~ - UNIT NO.

- i ' ' . A .Normal o
Step Panel o - Operation Indication Data
4.11 - ADC Observe A/D Converter display, Greater than

' , and record octal value in Data - - | 14400g, less
column, . _ than 15020¢
4.12 MT Set ADDRESS REGISTER-COMMAND)
switches as follows:
| . A8, A5. A4, A2 and Al to on all
others to off.
4.13 MT Press and release CIO.
4.14 ADM Observe A,/D Multiplexer display. 23g -—_
4,15 ADC _ObserAve A/D Converter display. Greater than
and record octal value in Data '14400g. less
column. . than 150208 _
- : . ’ N !
4.16 T MT Set ADDRESS REGISTER-COMMAND
' switches as follows:
. : | A8, A8, A2'and Al to on all
others to off.
4.17 MT | Press and release CIO.
4.18 ADM - | Observe A’D Multiplexer display, | 248
4.19 - | ADC Observe A/D Converter display, Greater than
‘ ' and record octal value in Data 14400g. less
column, ‘ than 15020g
.
Ve

Al8[C]o[E[F[G[R[T[I]K[LM[N[O]P]Q]R]PAGE] |PAGES| NUMBER

JA-

‘ Figure 7-4. LVDA Power Supply Check (Sheet 2) - -
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INTERNATIONAL BUSINESS MACHINES —

UNIT NO.

A Figure 7-4. LVDA Power Supply Check (Sheet 3) -

IV-7-26

UNIT NAME: . ‘
4 ) Normal
Step Panel Operation Indication Data
4.20 MT Set ADDRESS REGISTER-COM-
MAND switches as follows:
A8, A6, A4, A2 and Al to on all
others to off.
4.21 MT Press and release CIO.
4.22 ADM Observe A/D Multiplexer display. 25g —_—
4,23 ADC Observe A/D Converter display, ' Greater than
and record octal value in Data 144008. less
colunmn. ‘ than 150208
4. 24 ST * Set MANUAL DA POWER CONTROL
to 5.
4.25 Connect cable X between ETS
9430-J5 and 9430-J6.
14.26 ST - Set MANUAL D A POWER CONTROL
to CH SW AND PT SWITCH.
4.27 Repeat steps 4.7 thrbugh 4,26, Refer to
verify that the new octal values Operation
in steps 4.11. 4.16, 4.21 and 4.25 column.
do not differ from the first readings
by more than 165g8.
*J
vl
Als[c]o]e]FIcIRT1 [oI[k[LIMIN]O[P]Q]R PAGE-']PAGES_ NUMBER
: oF IA=-




® [ WTERNATIONAL BUSINESS MAGHINES—

Step Panel ' i Normal .
.’ & 1‘ ci Operation _Indication - Data
4.28 PC Connect digital voltmeter return

(black) lead to test point SP3.

4,29 PC Performs tests 1 through 21 of Refer to Record

' * Table 1. Table 1. data on

' Table L.
4,30 Remove cable 6940036 from ETS 9430
' J6 and 9430 J5.
4. 31 PC  |Sct D A POWER SUPPLY to 1.
4,32 ST 1Set MANUAL D A POWER CONTROL
to NORMAL.
‘,
/s

N ARARANNNANODERON
LTI T T T i

NUMBER

‘ |
. Figure 7-4. LVDA Power Supply Check (Sheet 4)
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__INTERNATIONAL BUSINESS MACHINES- - e
UNIT NAME: o | UNIT NO. = -~
. Table I |
1 - | SetDAPOWER | Measure - ‘ |

Test SUPPLY to voltage at Voltage (VDC) Data
1 1 SP1 +28 (+1) o
9. 1 spz2 +28 (¢1) SR
3 1 SP4 +28 (+1) L
4 2 SP1 +28 (+.1) ———
5 2 SP2 0 (£1) o
6 2 SP4 +28 (+1) I N
7 | 3 SP1 428 (1) L
8 3 SP2 0 (+1) L
9 3 SP4 | 2861 |
10 , 4 SP1 +28 (¢1) o
11 4 sP2 +28 (+1) o
12 4 SP4 | 0 (1) L
13 5 SP1 +28 (+1) o
14 5 sp2 | 128 (+1) o
15 5 SP4 0 (1) o
16 6 SP1 0 (+1) o
17 6 sp2 +28 (+1) o
18 6 SP4 +28 (1) L
19 7 SP1 C0 (1) L
20 7 sP2 +28 (1) o
21 7 SP4 | +28 (¢1) o
*,

ﬂﬂﬂﬂﬁﬁﬂfﬂﬂﬂﬂﬂﬂﬂ]@ﬁﬂﬂﬁﬁ@ - "NUMBER

. B st - L . Y

Figure 7-4. LVDA Power Supply Check (Sheet 5)
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Figure 7-5. LVDA

Power Control Check (Sheet 1 of 15)

. d INTERNATIONAL BUSINESS MACHINES - -
UNIT NAME: . UNIT NO.
. )
) Normal _
Step B Panel l ~Operation Indication Data -
5.0 LVDA Power Control.
EXP, | ’ This procedure checks the power
control signals XMEMS, XMEMC
and XMEMR) during power-up,
power-down and free-run operation.
5.1 PC Press and release POWER SUPPLY
: ERROR. '
5.2 PC Observe following lamps:
. INITIAL SEQ Not lit )
INITIAL ERROR Not lit .
FULL SEQ Not it o ,
FULL ERROR Not lit .
SEQ OFF Lit
SEQ OFF ERROR Not lit .
53 DAl With oscilloscope, observe signals
' at following points:
Test Point Signal Name
‘ TP2TA XMEMC 0V level _
' TP27B XMEMS 0V level T
TP27C XMEMR 0V level
- TP27D HLT X 0V level .
5.4 ST Set MANUAL D A POWER CONTROL
. rotary switch to FREE RUN.
5.5 IM Set OPERATING MODE to MAN TEST}L
5.6 - PC Make sure that D A POWER SUPPLY
rotary switch is set to 1
5.7 PC Observe foliowing lamps:
DA SEQ ERROR-POWER UP Lit
DA SEQ ERROR-POWER DOWN Lit
HLTX Flashing on
. and off
INITIAL SEQ, FULL ERROR, Flashing on
FULL SEQ and SEQ OFF and off in
. : sequence L
olelr e k[LImInJolr Jolr]rase[or[PacES|  NuUMBER
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Figure 7-5; LVDA Power Control Check (Sheet 2)
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[ INTERNATIONAL BUSINESS MACHINES-
—— e —
UNIT NAME:
, : . Normal
Step | Panel Operation Indication Dita
5.8 MT - | Sync oscilloscope from TP26; use
negative trigger and set time base
for 10 MS.'CM.
5.9 pAl | Observe signals at following points; )
TP27C (XMEMR) Hlustration
A
" - TP27D (HLTX) IHustration ] —
B
5.10 MT Sync oscilloscope from TP34; use
negative trigger and set time base
for 10 MS/CM.
5.11 DAI Observe signals at following points:
TP27A (XMEMC) Illustration
' C
TP27B (XMEMS) Illustration -
D
- TP27D (HLTX) Nlustration | = '
., E
5.12 ST Set MANUAL D A POWER CONTROL
A} rotary switch to NORMAL.,
5.13 | PC Press and release POWER SUPPLY
ERROR.
5.14 PC Press and release INITIAL SEQ.
5.15 PC Observe following lamps:
INITIAL SEQ Lit
SEQ OFF Not lit -
INITIAL ERROR Not lit
HLTX Lit »
5.16 PC Press and release FULL SEQ.




INTERNATIONAL BUSINESS MACHINES -

UNIT NO.

o

UNIT NAME :
ILLUSTRATION A SMS (MIN.
(XMEMR) ' ,+2avj - (M )
*~ ov—
ILLUSTRATION B
(HLTX) +28V
ILLUSTRATION C ' S0MS (MIN.) :'25(*2) MS [
| xMEMC) s28V _
ov _
ILLUSTRATION D e 65MS (MIN.) __:1 | "
(XMEMS) . ~ 1
aav [ 10Ms (MIN
oV
ILLUSTRATION E e 75Ms (MIN)—_——i
HLTX) 428V '
oV \
A[B|C|D|E|F KLMNOPQRPAGEOFPAGES NUMBER

A-

Figure 7-5. LVDA Power Control Check (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES-— R VR R
UNIT NAME
. Normal
Step | Panel Operation Indication . Dita
ﬁ 5.17 PC Observe following lamps:
FULL ERROR ‘ -Lights then
goes out
FULL SEQ - | Lit _____
INITIAL SEQ Not lit
HLTX o © | Not 1it
DA SEQ ERROR-POWER UP Lit
5.18 . PC Press and release SEQ OFF.
5.19 PC | Observe following lamps:
HLTX Lights then
: goes out
SEQ OFF Lit .
FULL SE - A Not lit N
. POWER WN : Lit =
5.20 DAI Observe signals at following points: .
. TP27A (XMEMC), TP27B (XMEMS)} 0V levels |
TP21C (XMEMR) and TP27D (HLTX
5321 MT Sync oécilloscope from TP26; use
‘ negative trigger and set time base
for 1 MS/CM.
5.22 - PC | Press and release INITIAL SEQ Illustration A
while ohserving signal at TP27C (whenever
(XMEMR). Press and release INITIAL S8EQ
SEQ OFF. (Repeat step if -} is pressed)
necessary.) - ' -
5.23 DAI Ybserve signal at TP27D (HLTX) +28V level _
5.24 MT Sync oscilloscope froni TP34; use
. negative trigger and set time base
for 10 MS/CM. (Use chopped sweep.)
5.25 DAI Connect oscilloscope probes as
follows:
" Probe 1 to TP2'7A (XMEMC)
_ Probe 2 to TP27B (XMEMS)
‘Probe 3 to TP27D (HLTX) .
"Hl IHDGDOHHHHHDGEDDDWQ _ NumBER
‘IIIIIIII.I...IIIII S I —

Figure 7-5. LVDA Power Control Check (Sh‘ee.t‘._4) o
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INTERNATIONAL BUSINESS MACHINES=-" .
e — - —— - e Sy
UNIT NAME: UNIT NO.
_ Normal
Step FPanel - - Qperation [ Indication Data
5.26 | PC Press and release FULL SEQ Illustration
while observing oscilloscope F (whenever
display Press-and release . FULL SEQ is
INITIAL SEQ. (Repeat step if pressed)
necessary.)
5.27 MT Sync oscilloscope from TP27; use
‘negative trigger and set time base
for 5 MS/CM. (Use chopped sweep. )
5.28 - DAI Conne‘ct oscilloscope probe‘s as
4 follows: ,
Probe 1 to TP27D (HLTX)
Probe 2 to TP27C (XMEMR)
Probe 3 to TP33 (DA PW ON)
5 29 " PC Press and releasé FULL SEQ; Illustration
press and release SEQ OFF while G (whenever
observing oscilloscope display. SEQ OFF is
(Repeat step if necessary.) pressed
. .
5.30 Set oscilloscope time base for 50
MS/CM. ~
5.31 PC Press and release FULL SEQ; Illustration
: press and release SEQ OFF while H (whenever
-observing signal at TP27D (HLTX). |SEQ OFF is
(Repeat step if necessary. ) pressed.
5. 32 M Set OPERATING MODE to ASTEC.
533 PC Press and release INITIAL SEG.
5, 34 PC Observe following lamps: .
INITIAL SEQ Lit
SEQ OFF Not lit
FULL SEQ Not 1it
HLTX .
fAlRIc]olelriolnliIylxit IninjolrIQIn] NUMBER

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

---I-..Il--.I-Ilw,ﬁ :
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" INTERNATIONAL BUSINESS MACHINES - SRR
UNIT NAME : S R UNIT NO. .~
—— 50MS (MIN..). —‘-‘25 &2)MS - o
CHANNEL1 |
(XMEMC) — o _ |
ILLUSTRATION F 65MS MIN.) ——f | 1oms MIN|
CHANNEL 2 s ‘
(XMEMS) -—
- 75MS (MIN.) ———— B |
CHANNEL 3 - -
HLTX) | \ A
CHANNEL 1
COHLTX)
ILLUSTRATION G —| e 5MS (MIN.)
‘ . CHANNEL 2
(XMEMR)
-’ | —{ 13MS (MIN)-
CHANNEL 3
(DA PW ON)
' +28 V ‘
JLLUSTRATION H _ . '
Y
) oVv — —
[AIBICIP[E[FIG R R [K[LIM[N[O[P|Q]R| PAGE|GF[PAGES|  NUMBER

Figure 7-5. ' LVDA Power Control Check (Sheet 6)
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‘ INTERNATIONAL BUSINESS MACHINES= 4 :
-UNIT NAME:- ' UNIT NO.
.7
. , Normal
_Step Panel . Operation Indication Data
5.35 PC Press and release FULL SEQ.
5.36 | PC Observe following lamps:
FULL SEQ Lit
INITIAL SEQ Not lit
SEQ OFF Not lit
HLTX 1 Not 1it —_—
5.37 PC Press and release SEQ OFF.
5.38 PC Observe following lamps:
- HLTX ' Lights then
goes out _
SEQ OFF Lit _—
5.39 M Set OPERATING MODE to ADAPT.
5.39.1 PC Observe ERROR. CHANNEL and All lit ———
MODULE lamps.
‘ 5.40 PC I’'ress and releuse INITIAL SEQ.
5.41 PC Observe HLTX and INITTIAL SEQ. Both lit -
5.42 ™M Set OPERATING MODE TO MAN
-TES'T.
5.42.1 PC Observe ERROR. CHANNEL and None lit —_—
MODULE lanps.
EXP The following steps check the DA
' SEQ ERROR lamp circuits. Errors
are simulated by the MANUAL
L D A POWER CONTROL rotary
) switch (referred to as the Self Check
switch).
5.43 PC Press and release. DC OFF.
. I5.44 PC Observe DC OFF. - Lit —_—
5.45 PC Press and release POWER OFF,
A|B|C|DIE|F|G{H] I'{J|K|LIM|N|O|P{Q|RIPAGE| ' [PAGES NUMBER
’ ' o V| OF dA-

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

UNIT NAME: - - B UNIT NO.

-
: . Normal '
Step Panel QOperation Indication Data
5.46 PC Observe following lamps:
: DC OFF Not lit
'POWER OFF Lit o
5.47. » Remove paddle card 02B2A02 and
reinsert in location 02B2A04.

5.48 Insert self -test paddle cable between

’ 02B2A02 and 02B2A03, .
5.49 IM | Set OPERATING MODE to ADAPT.
5.50 ST Set Self-Check switch to 1.
5.561 PC Press and release POWER ON.
5.52 PC Observe POW ER ON, Lit -

5.53 PC Press and*felease DC ON.

5.54 PC Observe DC ON. Lit

s
5.54.1| PC Observe ERROR, CHANNEL and All lit
3 MODULE lamps. '

5.54.2 PC Press and release POWER SUPPLY
ERROR.

5.54.3 PC Observe ERROR, CHANNEL and ‘None lit
MODULE lamps. . ‘

5.54.4 PC Press and release FULL SEQ.

5.55 PC Observe following lamps:

FULL SEQ - : Lit

DA SEQ ERROR POWER UP Not lit
_ SEQ UP’ Notlit
5.56 PC |Press and release SEQ OFF. B
5.87 PC Observe following lamps: .

SEQOFF " Lit

DA SEQ ERROR-PON ER DOWN : Not 1it

* POWER DOWN o | Lit

als]cIplelFlcIn]i]uikitLIM[N]O|PIQ]IR]PAGE h‘lPAG_ESA NUMBER _
. 11 : ofl . 1A= ’

Figure 7-5. LVDA Power Control Check. (Sheet 8)

1V-7-36



INTERNATIONAL BUSINESS MACHINES— -
UNIT NAME: UNIT NO.
U .
Step Panel Operation hi\fi(;:::‘ij(lm Data ,
EXP. The fol_l‘o;ving steps simulate':i -3V
LVDA power supply error.. .
5.58 ST Set Self -Check switch to 2.
5.59 " PC Press and release FULL SEQ.
/
AlB|C|DIEIF]GIH]1]u[K]LIMIN]O]P|Q]|R|PAGE ,.FAGES NUMBER

Figure 7-5. LVDA Power Control Check (Sheet 9)
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[ INTERNATIONAL BUSINESS MACHINES=- . - . .
UNIT NAME: T UNIT NO.

-
_ : . Normal
Step Panel h ‘Operation Indication . Data
5; 60 PC - Observe following lamps:
. " FULL SEQ ] Lit
DA SEQ ERROR- POWER UP : Lit -
5.61 PC Pressrand release SEQ OFF,
. ’ . :
5.62 PC Observe following lamps: : ,
- SEQ OFF Lit
5.63 PC Press and release RESET (adjacent '
- ] to POWER UP and POWER DOWN
lamps)
5.64 | PC Observe following lamps: ' |
: DA SEQ ERROR-POWER UP Not lit
DA SEQ ERROR-POWER DOWN Not lit
' ‘ '
|EXP. ~ § The following steps simulate a +6V
- Y. LVDA power supply error.
5.65 ST Set Self-Check switch to 3.
5.66 PC Press and release FULL SEQ.
5.67 pC ]| Observe foliowing lamps:
; . FULL SEQ Lit
< DA SEQ ERROR-POWER UP Lit.
J-’:; 68 PC i PPrebss and release SEQ OFF.,
5. 69' PC Observe following lamps:
' SEQ OFF Lit
DA SEQ ERROR-POWER DOWN Lit
5.7 -t PC Press énd'r?elease RESET (adjacent
: to POWER UP and POWER DOWN
lamps).

unnnaanmnnnnmmmanm NUMBER

Figure 7-5. LVDA Power Control Check (Sheete 10) .
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Figure 7-5. LVDA Power Control Check (Sheet 11)

\m s ‘*j . 1
INTERNATIONAL BUSINESS MACHINES ~ T
UNIT NAME. UNIT NO. ‘
' . . Normal '
Step Panel QOperation Indication Dta .
5711 | pC Observe folluwing lamps:
DA SEQ ERROR-POWER UP Not lit o .
DA SEQ ERROR-POWER DOWN Not lit .
EXP. The following steps simulate a +20V
LVDA power supply error.
5.72. ST Set Self-Check switch to 4.
5173 PC Press and release FULL SEQ.
5.74 PC Observe following lamps:
FULL SEQ Lit I
DA SEQ ERROR-POWER UP Lit .
5.75 PC Press and release SEQ OFF.
5.76 PC Observe following lamps:
: SEQ OFF Lit L
DA SEQ ERROR-POWER DOWN | Lit - -
5.7 PC Press and release RESET (adjacent
to POWER UP and POWER DOWN
lanips).
5 78 PC .Obser_ve following lamps: -
’ DA SEQ ERROR-POWER UP Not lit .
§ DA SEQ ERROR-POWER DOWN Not lit o
EXP, The following steps simulate a +12V
' LVDA power supply error.
5.79 | ST Set Self-Check switch to 5.
5. 80 PC Press and release FULL SEQ.
5.81 PC Observe following lamps:
. FULL 8EQ Lit B
DA SEQ ERROR-POWER UP Lit -

IV-7-39



| INTERNATIONAL BUSINESS MACHINES-

MAEER— —— . :
UNKT NAME: . ‘ UNIT NO.
o l S Normal -
Step Panel Operation Indication Data
"5.82 . PC. Press and release SEQ OFF.
5.83 PC Observe following lamps: .
SEQ OFF Lit
DA SEQ ERROR—POWER D_OWN : Lit
5.84 PC Press and release RESET (adjacent
to POWER UP and POWER DOWN
lamps).
5.85 PC Observe following lamps:
DA SEQ ERROR-POWER UP Not lit .
DA SEQ ERROR-POWER DOWN Not lit
EXP. The following steps simulate a +20
d memory 1 power supply error,
5.86 ST Set Self-Check switch to 6.
5.87 PC Press and release FULL SEQ.
5.88 PC Observe following lamps:
FULL SEQ Lit
DA SEQ ERROR-POWER UP Lit
’ ,
5.89 PC Press and release SEQ OFF.
5. 90 PC Observe following lamps: -
' : SEQ OFF Lit
DA SEQ ERROR-POWER DOWN Lit
5.91 PC Preas and release RESET (adjacent
to POWER UP and POWER DOWN
lamps)
.5.92 PC " Observe following lamps:
DA SEQ ERROR-POWER UP Not lit-
DA SEQ ERROR-POWER DOWN Not lit
'EXP. The following steps simulate a +20
' _ memory 2 power supply error

 BEBELEFRELE LN ERR
EESENEN NSNS

L7

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

LVDA Power Control Check (Sheet 13)

r: I‘ — . l
INTERNATIONM. BUSlNESS MACHINES- T
funiT-NAME: B UNIT NO.
R o - Nornial
Step -Pane-l _ _Operatlon Indication Data
5.93 | sT Set Self-Check switch to 7.
5. 94 PC Press and release FULL SEQ.
§5.95 PC Ohserve following lamps:
' FULL SEQ Lit .
DA SEQ ERROR-POWER UP Lit
5. 96 PC Press an'd release SEQ OFF. :
5. 97 PC Observe following lamps:
SEQ OFF Lit
DA SEQ ERROR-POWER DOWN Lit
5.98 PC Press and release RESET (adjacent f
to POWER UP and POWER DOWN
. lamps).
5.99 . PC Observe following lamps:
‘ DA SEQ ERROR-POWER UP Not 1it
DA SEQ ERROR- POWER DOWN Not lit
EXP. ’ The following steps simulate a f:ulur&
in which +20 for MEM 1 comes up
too soon and stays up too long.
5.100 ST Set Self-Check switch to 8.
5.101 PC Press and release FULL SEQ.
5.102 PC Observe following lamps:
FULL SEQ Lit
DA SEQ ERROR- POWER UP Lit
5.103 PC Press and release SEQ OFF.
5.104 PC Observe fdllowing lamps:
: SEQ OFF Lit
DA SEQ ERROR-POWER DOWN Lit
vy . y " .
olelr T Ik JmIn[olr [olr]Pace]oF|PacES] NUMBER
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c"u're"nm'r‘ao"‘n‘a‘t 'a'U'hess MAcumes-

UNI T NAME: UNITNO.
_ - ' Normal T
Step Panel Operation * | Indication Data

- " . : i& - — - N i
 5.105 PC - | Press and release RESET (adjacent ' . '
to POWER UP and POWER DOWN : :
. lamps).

5.106 | PC Observe.following lamps: = . ,
' DA SEQ ERROR-POWER UP Not lit
DA SEQ ERROR-POWER DOWN Not lit

LExp | . The following steps simulate a fail-
ure in which +20V for MEM 2 comes
up too soon and stays up too long.

5107 | ST Set Self-Check switch to 9.

15.108 | PC Press and release FULL SEQ.

5.109 PC Observe following lamps:
: FULL SEQ Lit
_ DA SEQ ERROR- POWER upP Lit
5.110. | PC Press and release SEQ OFF.

5. m PC Observe following lamps:
' SEQ OFF _} Lit

DA SEQ ERROR-POWER DOWN Lit
5.112 1 »c Press and release RESET (adjacent |
. : to POWER UP and POWER DOWN
lamps).
15.113 PC Observe following lamps:

’ DA SEQ ERROR-POWER UP Not lit
" DA SEQ ERROR-POWER DOWN - | Not lit

) Exp | The following steps simulate the
B ‘ HALTYV signal going to 0V,

5.114 ST Set Self-Check switch to 10.-

- {AIRK JIgivininjoleigin o
::2222222.2.......@9@!@

- Figure 7-5. LVDA Power Control Check (Sheet 14)
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INTERNATIONAL BUSINESS MACHINES -~
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Figure 7-5. LVDA Power Control Check (Sheet 15)

—
UNIT NAME. UNIT NO.
. \ ’ ) Normal
Htep Panel Operation Indication Dita
5.115 | PC Press and release FULL SEQ.
5.116 PC Observe following lamps:
- FULL SEQ Lit o
DA SEQ ERROR-POWER UP Lit _ '
5.117 PC Press and release SEQ OFF,
5.118 PC Ovserve following lamps:
: SEQ OFF _ Lit L
DA SEQ ERROR-POWER DOWN Lit L
5,119 | PC Press and release RESET (adjacent
: to POWER UP and POWER DOWN
lamps).
5.120 PC Observe following lamps:
DA SEQ ERROR-POWER UP Not lit L
DA SEQ ERROR-POWER DOWN Not lit -
5.121 ™ Set OPERATING MODE to MAN TEST
.
5.122 ST Set Self-Check switch to OFF.
5.123 PC Press and release DC OFF,
5.124 PC Press and release POWER OFF.
5.125 Remove self-test paddle cable from
'} 02B2A02 and 02B2A03.
5126 Remove paddle card from 02B2A04,
and reinsert at 02B2A02.
5.127 PC Press and release POWER ON,
5.128 PC Observe POWER ON. Lit . .
2. 129 PC Press and release DC ON.
5.130 PC Observe DC ON, Lit
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lNTERNATIONAL BUSINESS MACH'NES-

UNIT NAME :

.

UNIT NO.. . -

Step

- Panel

- Operation

Normal
Indicat@on

Data

6.0

EXP.

EXP.

6.1

6. 2
6 3

EXP.

6.4

DAI

PC

PC

PC

unmnaanmnnnummmanm
--..........-..-I.

and the following test points:

POWER SUPPLY AND DISCRETE

Channecl 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 TP2TH

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

OUTPUT indicators.

Perform tests 1 through 30 of
Table II.

Refer to
Table 1.

Refer to
Table I1.

Figure 7-6. Channel“Sw'itching and Power Test Checks (Sheet 1 of 19)
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INTERNATIONAL BUSINESS MACH!NES- :

UNIT NO.

UNIT NAME:
Table 1
Press and Release CHANNEL SELECT
Test CHANNEL SELECT - Lamps Lit

1 COMD 1 COMD 1 and CTRL 1
2 COMD 2 '"COMD 2 and CTRL 2 .
3 COMD 1 COMD 1 and CTRL 1
4 COMD 3 COMD 3 and CTRL 3
5 COMD 1 COMD 1 and CTRL 1
6 TMR TMR
7 COMD 1 COMD 1 and CTRL 1
8 COMD 2 COMD 2 and CTRL 2,

g 9 COMD 3 COMD 3 and CTRL 3
10 COMD 2 COMD 2 and CTRL 2
11 TMR TMR
12 COMD 2 COMD 2 and CTRL 2
13 COMD 3 COMD 3 and CTRL 3
14 TMR TMR
15 COMD 3 _ COMD 3 and CTRL 3
16 _ ."POWER SUPPLY ERROR TMR
17 COMD 1 COMD 1 and CTRL 1
18 *POWER SUPPLY ERROR TMR
19 COMD 2 COMD 2 and CTRL 2
20 *POWER SUPPLY ERROR TMR |

*Located on PC panel.
Io ﬁmnnnmmmnm’m PAGES] NUMBER |
EEE_J SEEEEmESEES A-

¢,

Figure 7-6. Channel Switching and Power Test Checks (Sheet 2)
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"INTERNATIONAL ausmess m:mues- N
UNI T NAME: " JUNIT NO.
_“Table II ‘
Press and release POWER SUPPLY AND
POWER SUPPLY AND DISCRETE OUTPUT
Test - | DISCRETE OUTPUT - Lamps Lit
1 COMD 1 COMD 1 and CTRL 1
2 COMD 2 COMD 2 and CTRL 2
3 COMD 1 COMD 1 and CTRL 1
4 COMD 3 COMD 3 and CTRL 3
5 COMD 1 , COMD 1 and CTRL 1
6 COMD 4 COMD 4 and CTRL 4
7. COMD 1 COMD 1 and CTRL 1
8 _ COMD 2 COMD 2 and CTRL 2
9 ’ ~ COMD 3 COMD 3 and CTRL 3
10 COMD 2 L COMD 2 and CTRL 2
11 COMD 4 COMD 4 and CTRL 4
12 COMD 2 COMD 2 and CTRL 2
13 COMD 3 COMD 3 and CTRL 3
14 COMD 4 ~ COMD 4 and CTRL 4
15 - COMD 3 COMD 3 and CTRL 3
16 *POWER SUPPLY ERROR none
17 COMD 1 . ~ COMD 1 and CTRL 1
18 *POWER SUPPLY ERROR none -
19 .COMD 2 _ © COMD 2 and CTRL 2
20 *POWER SUPPLY ERROR none
21 COMD 4 COMD 4 and CTRL 4
22 *POWER SUPPLY ERROR none
., ;
*Located on PC panel.
S
AlRICIDIEIFIGINIL [ IkILIMINIOIPIQIR]
DB RRENRENEIRNESERE

\

Figure 7-6. Channel Switching and Power Test Checks (Sheet 3)
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'INTERNATIONAL BUSINESS MACHINES- . :
UNIT NAME ' UNIT NO.
Table I (cont. )
Press...~d release - . POWER SUPPLY AND
POWER SUPPLY AND DISCRETE OUTPUT
Test DISCRETE OUTPUT- . Lamps Lit
23 COMD 1 COMD 1 and CTRL 1'
4 24 RESET none '
25 COMD 2 COMD 2 and CTRL 2
26 - . RESET none
27 . COMD 3 COMD 3 and CTRL 3
28 RESET none
29 COMD 4 COMD 4 and CTRL 4
30 R RESET ©none
" -
v
clolelFicInlLTdIk L IMINIOIP IO IR IAGE - NUMBER
ISEEEE NS S

Figure 7-6. Channel Switching and Power Test Checst(Sheet 4)
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INTERNATIONAL BUSINESS MACHINES=

——

Operation

Normal
Indication-

UNIT NO.

‘Press and release CHANNELSELECT

] TP26F (GCOF).

1 Press and release CHANNELSELEC']j

UNIT NAME:
Step Panel
EXP
6.5 PC
[ 4
6.6 PC
6.7 PC
6.8 PC
6.9 PC
6. 10 PC
6 11 PC
4
6 12 PC
6 13 pC

.unmmaanmﬁnmhmmmamm
Sussassszsmssssnas!

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

COMD 1 while observing signal at
TP26H (GCOR)

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

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

Press and release .CHANNELSELEC’H
COMD 2 while observing signal at
TP26E (GCOE).

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

Press and release CHANNEL SELEC’IJ
COMD 3 while observing signal at

COMD 3 while observing signal at
TP26G (GCOG).

Press and release CHANNEL SELECT
TMR while observing signal at TP26E
(GCOE).

TMR while observing signal at TP 26

Press and release CHANNELSELEC#
(GCOF).

- 11lustration A
A

- Illustration B
- Illustration B
- Illustration B
- Illustration B
| Illustration B
. Illustration B

- OV level

- OV level

Wﬁi@

Figure 7-6. Channel Switching and Power Test Checks (Sheet 5) o
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INTERNATIONAL BUSINESS MACHINES=

j——
UNIT NAME:

UNIT NO.

Step | Panel .

Operation

Normal
Indication

Data .

6.14 | PC

NARRAONNNANANN
ENSEESSNENEERE

Press and release CHANNELSELECT
| TMR while observing signal at TP26G

(GCOQG).

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

Preds and release POWER SUPPLY
AND DISCRETE OUTPUT-COMD 1
while observing signal at TP26B
(GCoB)

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

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
(Gcocy).

- OV level

Illustration C

INlustration C

Illustr_'ation C

Ilustration C

Hlustration C

Illustration C

Illustratibn‘C

Figure 7-6. Channel Switching and Power Test Checks (Sheet 6) . .
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~ INTERNATIONAL 8US|NESS MACHINES -~ _
UNIT NAME :- : , UNIT NO.

. S l.___uw\s MIN.) —

+28V - =

lLLyS'lRAﬂON A
(GCOI)

ooV —

'k.' . , . .I.: ’ - . :".::‘

10MS (WIN.) 10MS.(MIN.)

S~ ILUSTRATIOND ov_L_ T 1
(GCOE, GCOF AND ococ) G

| ILLUSTRATION C " “g8v
. (GCOA, GCOB, GCOC AND

ocdn) -

P S,

GE[OF[PAGES|  NUMBER

-:1'-'—\*) SEICI L SR wrm e AT T it :".”r/:" DT o

[ATBICTOE[FIeTRN [MIK]C

Figure 7-6. Channel Swiféﬁing- and: Pdwér' Test.'C‘he'cksA (Sheet 7) B
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AND DISCRETE OUTPUT-COMD 4
while ohserving signal at TP26D
(GCOD)

623 | PC |Press and release POWER SUPPLY
- AND DISCRETE CUTPUT-RESET
while observing signal at TP26H

- (GCOR)
EXP k . The following steps check the ERROR
B CHANNEL and MODULE indicators.
6,24 PC | Press and release POWER SUPPLY
ERROR
6 25 M Set OUTPUT REGISTERS-selector
switch to DIN.
6. 26 IM | Set OUTPUT REGISTERS-COMD
switches as follows: :
13 to on

all others to off

6. 27 IM Press and release INSERT.
6. 28 IM Obhserve following OUTPUT REG-
: ISTERS-REG lamps:

13 '

all others

6. 29 MT Sct ADDRESS REGISTER -COMMAND
: switches as follows:

A9, A8, A4, A2 and Al to on

all others to off (613)

6. 30 MT Press and release CIO.

6.31 | Pc | Observe ERROR, CHANNELand
- MODULE lamps.

TRIGIOIE[F o [n 11 [ ]% [ [MIn[o[P [QIN
ENNENENENENSNNEEEE

I R
INTERNATIONAL BUSINESS MACHINES=~
UNIT NAfaE:' : UNIT NO.
Ste p = ] . Normal
p anei Operation Indication D1ta
6.22 PC |Press and release POWER SUPPLY Ilustration C

Illustration A

Lit
Not lit

All lit

nea NUMBER |

Figure 7-6. Channel Switching and Power Test Checks (Sheet 8)
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INTERNATIONAL “BUSINESS MACHINES-

UNIT NAME: N ~~ ] UNIT NO.
Step | Panel | Operation - ormal

l6.32 | Pc |Press and release CHANNEL SELECT]
- . COMD 1.

16.32.1| PC Observe following CHANNEL SELECT
_ lamps: .
COMD 1 and CTRL 1 ' Lit
all others ) * . | Not 1it

. 46.32.2 ‘ Perform all tests of Table II. ‘ Refer to-
S : (Refer to following explanation. ) Tableé IIL

EXP.. . |For each line in Table III, proceed
: . 2~  |as tollows:
: 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. .
Press and release INSERT,
2, Load DIN REG:
" a. Set OUTPUT REGISTERS
- selector switch to DIN.
b. Set OUTPUT REGISTERS-
COMD switcheg as shown
in DIN REG column,
R ¢. Press and release INSERT.
. Observe Displays: - -
a. CHAN’EEPLSXELECTW.;. o T -
' b. ERROR lamps . ‘ . _ B
l .1 e CHANNEL lamps R IR .
. . d. MODULE lamps

Note

The EM REG and DINREG. . }.. . ' . T
bit configurations change . ,

only slightly between suc- -
cessive steps. It may not

be necessary to load both
registers for each step.

AlBICIo[E[F[G[R1 FIIKILIMN[O]P aiase.rweslblumﬁ.
-' NIE NN jor) o - ]A- .

vgponat

lug l AR
Figure 7-6. Channel Switching and Power Test Checks (Sheet 9) ’f’f“" RS A
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INTERNATIONAL BUSINESS MACHINES—
UNIT NAME: UNIT NO.
; L Norin:l
)2 t e
Step Panel Operation Indication l?‘lt‘l
6.32.3 | PC  |Bfess and release CHANNEL SELECT}
COMD 2.
6.32.4 PC Observe folltawing CHANNEL SELECT
lamps: .
COMD 2 and CTRL 2 Lit
all others Not lit -
6.32.5 Perform all tests of Table IV, Refer to
. : . Table TV. L
6.32.6 | PC  |Press and release CHANNEL SELECT}
COMD 3.
6.32.1 PC Obhserve following CHANNEL SELECT
lamps: .
COMD 3 and CTKL 3 Lit . L
all others . Not lit o
6.32.8 Perform all tests of Table V. Refer to
Table V. R
6.32.9 | PC  |Press and relcase CHANNEL SELECT}
TMR. .
6.32.10f PC Observe following CHANNEL SELECT
lamps:
TMR Lijt I
all others Not lit L
6.32. 11 Perform all tests of Table VL. Refer to
Table VI. o
6.33 m Press and release OUTPUT
REGISTERS-REG RESET.
A|{B|{CIDI|E|F Hil{J[K[L|M[N[O|PIQ|R|PAGE PAGES| - NUMBER
‘ ' OF _JA- |
Figure 7-6. Channel Switching and Power Test Checks (Sheet 10)
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Figure 7-6. Channel Switching and Power

Test Checks (Sheet 14)
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INTERNATIONAL BUSINESS MACHINES=

1 o " —
UNIT NAME: UNIT NO.
Step . Panel ) . Normal
e Operation Indication D1ta
6. 34 “PC Observe ERROR, CHANNEL und All Iit
i MODULE lamps.
6 35 - IM Set OPERATING MODE to ADAPT.
6.35 | PC  |obscrve ERROR. CHANNEL and ALl 1it
' . MODULE lamps
6.37 | IM ]Sct OPERATING MODE to MAN TEST)
|'6.38 | PC |Observe ERROR, CHANNEL and All lit
I o MODULE !amps
639 - IM Set OUTPUT REGISTERS selector
o switch to DIN. .
. 6.40 | . IM Set OUTPUT REGISTERS COMD
g switches as follows:
15 to on
. all others to off
6. 41 | iM Press and release INSERT. -
6.42 | IM Observe following OUTPUT REG-
. ISTERS-REG lamps: _
: 15 Lit
o all others Not lit
6.43 | MT [ Set ADDRESS REGISTER- COMMAND
‘ : - | switches as follows:
o A9, A8, A5, A2 and Al to on
S all others to off
6 44 ' MT Press and release CIO.
6.45. | . BC [ Observe ERROR, CHANNEL and None lit
e " | MODULE lamps. '
6.46 | 1M . ] Set OPERATING MODE to ADAPT.
\ :

Figure 7-6. Channel Switching and Power Test Checks (Sheet 15)
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INTERNATIONAL BUSINESS MACHINES— o -
UNIT NAME: , ‘UNIT NO.
. ‘ Nornial
Step Panel Operation Indication Data
6. 47 PC Observe ERROR, CHANNEL and All it
MODULE lamps.
r-/ .
6. 48 M. Set OPERATING MODE to MAN
TEST. .
EXP The following steps ensure that chand
: nkl 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 ()thCl modes.
6.49 PC Press and release POWER SUPPLY
‘ ERROR. '
6.50 ST Set Self Test rotary switch to OFF.
6.51 ST Set MANUAL D A POWER CONTROL
to NORMAL,
6.52 M Set OPERATING MODE to ASTEC.
6.53 PC Press and release FULL SEQ.
6.54 PC Observe following lamps:
FULL SEQ- Lit —_—
POWER UP Lit —_—
6.55 PC | Observe following CHANNEL
SELECT lamps: . :
TMR Lit —_—
all others Not lit
6.56 PC Observe POWER SUPPLY AND DIS- | None lit —_—
‘ CRETE OUTPUT lanmps.
6.57 PC Press and release CHANNEL
4 : SELECT-COMD 1.
Ale[C]o[E]F]G[H]I [u]k]L[M]N]O[P]Q]R]PAGE JPAGES NUMBER - |

Figure 7-6. Channel Switching and Power Test Checks (Sheet 16)
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INTERNATIONAL

SINESS MACHINES =

oS ——

UNIT NANE

Step’

Panel -

Operation

IUNIT- NO. - - -

Normal

_Indication

‘Data

pPC

pPC
PC
PC

PC

PC
" PC
pPC

PC

PC

PC

Observe following CHANNEL SELECT|

lamps:
TMR
all others

Press and relecase 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 reclease POWER SUPPLY
AND DISCRETE OUTPUT-COMD 3.

Observe POWER SUPPLY AND
DISCRETE OUTPUT lamps.

OANRAONNNRNN0EA00
IsneENENEeEANsaSERDE

Lit
Not lit .

None lit

¥

Lit
Not lit

None lit

Lit
Not lit

None lit -’

Figure 7-6, Channel Switching and Power Test Checks (Sheét 17)
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‘ o INTERNATIONAL BUSINESS MACHINES - , .
UNIT NAME:  ~ | ' JuniTNO.
Ste‘p‘ : 'P:mel' | e Operalltiox; | Normal Data
" ' o Indication
16.69 .PC Press and release POWER SUPPLY
' AND DISCRETE OUTPUT-COMD 4.
6.70 PC Observe POWER SUPPLY AND DIS-| None lit —_—
CRETE OUTPUT lamps. '
6.71 | PC Press and release INITIAL SEQ.
6.72 | PC Observe INITIAL SEQ and HLTX. Both lit —_
6. 73 PC Press and release CHANNEL
SELECT-COMD 1.
6.74 PC Observe following CHANNEL
SELECT lamps: .
CTRL 1 and COMD 1 Lit
all others Not lit —_—
6.75 pC Press and release POWER SUPPLY
: ‘ AND DISCRETE OUTPUT-COMD 1.
6.6 PC Observe following POWER SUPPLY
AND DISCRETE OUTPUT lamps.
CTRL 1 and COMD 1 Lit —_—_—
all others . Not lit —_— ]
6.177 M Set OPERATING MODE to ADAPT. | _
6.77.1 PC Observe ERROR, CHANNEL and All lit —_—
| MODULE lamps.
6.78 PC Press and release CHANNEL
SELECT-COMD 2.
6.79 PC Observe following CHANNEL
SELECT lamps:
. CTRL 2 and COMD 2 Lit . —_—
all others ) Not lit —_—
+ 6.80 PC Press and release POWER SUPPLY
AND DISCRETE OUTPUT-COMD 2.
ABC_DE FIG|H] ! J K|LIM{N|O]P|Q|R|PAGE|- |PAGES| NUMBER ' |
1171 - el A= A A
. Figure 7-6. Channel Switching and Power Test Checks (Sheet 18)
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INTERNATIONAL BUSINESS MACHINES =
UNIT NAME: | |

6.82 .

6. 84

6. 86

6. 87

Panel

Operation

Normal

PC
PC

PC

PC

PC

"pPC

PC
PC

IM

DARRROTINANANNRRON
--.-.--.I--I-

Observe FULL SEQ.

Press and release SEQ OFF.

Obscrve following POWER SUPPLY

AND DISCRETE OUTPUT lamps.
CTRL 2 and COMD 2
all others )

Press and releasc FULL SEQ.

HLTX
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 OQUTPUT lamps:
CTRL 3 and COMD 3 _

all others

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

Press and release CHANNEL SELECTH

Lit

| Not 1it

Lit
Not lit

Lit
Not lit

Lit
Not lit

Both lit

i

Figure 7-6. Channel Switchirig and Power Test Checks (Sheet 19)
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INT ERNATlONAL BUSINESS ‘MACHINES ~ .

ONIT NAME: . —TUNIT NoO.

Step Panel - Operation I:ii(::]:t,?;n Dnta
7.0 Telemetry Return.

EXP " | The following procedure ensures

that the telemetry return is con-
nected to +8V, zground and -8V when
the corresponding TELEMETRY

‘s RETURN switch is pressed.

7.1 | pc Press and release FOWER SUPELY
ERROR

7.2 DAI Connect negative lead of dlgltdl
voltmeter to TP15H; connect i
positive lead of dlgxtal vultmeter
to TP14G

———— W e

7.3 Disconnect self-test cable from
LVDAME 9420J19. Disregard any

lighted DATA ADAPTER TELEMETRY
1amps
7.4 Perform tests 1 and 2 of Table I. Refer to | Record
Table 1. data on
Table I
7.5 Disconnect digital voltmeter; con-
- nect negative lead of digital volt-
meter to TP14G; * connect
positive lead of digial voltmeter
to TPIJH
7.6 1 Perform test 3 of TableI . Refer to Record
Table I data on
Table I.
7.7 Disconnect digital voltmeter.
7.8 ' | Perform tests 4 through 10 of Refer to  JRecord
‘ Table 1. ' Table | - jdata on
. Table [
Replace cable removed in step 7. 3.

n1ARNEZONNIANANRAC AGES|  NUMBER

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

UNIT NO.

UNIT NAME:
Table I

Test | FPress and Release | Lamp Lit Lamps Not Lit Voltagé © Data
1 | +8vDC +8VDC | -8VDC, SIG GRD | +8(:0 8)V
2 | SIG GRD SIG GRD | -8vDC, +8VDC 0(:0 5)V
3 | -8vpeC -8VDC SIG GRD, +8VDC | -8(:0 8V [
4 | SIGGRD" SIG GRD | -8VDC, +8VDC
5 +8VDC +8VDC -8VDC. SIG GRD
6 -8VDC -8VDC SIG GRD. +8VDC
7 | +8vpe +8VDC -8VDC. SIG GRD
8 | POWER SUPPLY | SIG GRD |-8VDC, +8VDC

ERROR. °

9 | -8vDC. -8VDC SIG GRD, +8VDC

10 | ‘POwER suPPLY | SIG GRD | -8vDC, +8VDC

: ERROR

..
t&g ﬁﬂﬁlﬂﬂﬂf‘ﬂ[ﬂﬂﬂﬂﬂﬁﬁ@ NUMBER
N .

‘

Figure 7-7. Telemetry Return Check (Sheet 2)
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Fig‘ure 7-8. Timing Checks (Sheet 1 of 13)

INTERNATIONAL BUSINESS MACHINES- o .
CUNIT NAME o TRIT O
' Normal '
Ste P 3| . : .
P ane . Operation Indication Data
8.0 Timing Tests
EXP‘ The following procedures ensure
that the slave and master timing
%encrators are operating correctly I
'
EXpP The following steps check the master ‘ !
clock error indicators. . }
8 1 IM | Set OPERATING MODE to SELF . '_
TEST. . : '
£. 1. MT { Ohserve DATA COMPARE ERROR. Lil { . !
g 2 PC Press and release POWER SUPPLY 7
ERROR. ‘ i
8 3 PC | Set CLOCK switch to NONE |
!
8 4 MT Press and release Tlmlng Error ; ]
RESET switch !
85 MT ‘Observe following lamps: ’
OVERALL-W Not lit L
OVERALL-X Not It L
OVERALL-Y Not it i
OVERALL-Z Nat lit i
..
8.6 PC | Set CLOCK switch to TEST O-W
8.7 MP Observe the following lamps: .
: OVERALL-W Lit o
OVERALL-X Not lit L
OVERALL-Y Not lit o
OVERALL-Z Not lit R _
8 8 PC Set CLOCK switch to TEST O-X
89 MT Press and release Timing Error
RESET switch :
HHHDGDUNHHBHDDEDOUEA . -NUMBER |
SuNEEEEEEEneTEEs s '
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NTERNATIONAL BUSINESS MACHINES=— - - i |
rSER— —— 3 .. ) . TR
UNIT NAME: I (T T
Step Panel - : ati A | [ Normal . .
[ - A Operation © Indication Data
8. 10 MT Observe following lamps: :
OVERALL-W Not lit _
OVERALL-X Lit
OVERALL-Y : Not Lt
OVERALL-Z - Not lit . o
8. 11 PC Set CLOCK switch to TEST O-Y.
8.12 | MT Press and release Timing Error l
RESET switch. : 4
8.13 MT Observe following lamps: : ' ﬁ
‘ OVERALL-W ' Not it : o :
OVERALL-X - Not lit b :
OVERALL-Y Lit Vo
. OVERALL-Z - Not lit o )
8 14 PC Sét CLOCK switch to TEST O-Z2.
i !
-8 15 MT Press and release Timing Error
RESET switch.
8. 16 MT Observe tollowing lamps
OVERALL-W Not lit L
OVERALL-X ‘ Not lit o
OVERALL-Y Not lit o
OVERALL-2Z ‘ Lit o
8.17 PC | Set CLOCK switch to TEST 1-W.
818 | MT Press and release Timing‘ Error -
RESET switch.
8 19 MT Observe following lamps
OVERALL-W Lit
OVERALL-X Not lit T
OVERALL-Y - = Not 1lit T
OVERALL-Z Not lit ~;_
olelr TaIx]emnlolrJolr]Pase]or[Paces]  numBER

Figure 7-8. Timing Checks (Sheet 2)
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Figure 7-8. Timing Checks (Sheet 3)

® INTERNATIONAL BUSINESS MACHINES=- -
[UNIT NAmE: UNIT NO, |
Step Panel Operation Normal
+ ! ; Indication Drta
18.20 pc | Set CLOCK switch to TEST 1-X.
8. 21_ MT Press and release Timing Error
' RESET switch.
8. 22 MT Observe following lamps:
: ~ OVERALL-W Not lit L
OVERALL-X Lit T
OVERALL-Y Not lit E
OVERALL-Z Not lit T
8.23 PC | Set CLOCK switch to TEST 1-Y. -
8. 24 MT Press and release Timing Error ; ?
RESET switch. | :
8 25 MT Observe following lamps: '
' OVERALL-W Not 1it ! :
OVERALL-X Not lit t
o OVERALL-Y Lit |
OVERALL-Z Not lit ;
8. 26 PC | Set CLOCK switch tu TEST 1-Z ;
8 27 MT Press and release Timing Error !
RESET switch HE
8.28 MT Observe folluwing lamps: A
. OVERALL-W “Not it o
OVERALL-X Not lit -
OVERALL-Y Not lit T
ERALL-Z Lit S
8. 29 PC | Set CLOCK switch to NONE.
8. 30 MT Press and release Timing Error
RESET switch

IvV-7-67



INTERNATIONAL BUSINESS MACHINES—= =
UNIT NAME: - - UNIT NO.
: . . Normal N
Step szel‘ Operation Indication .Datat
8.31 mMT Observe following lamps:
OVERALL-W Not 1it
OVERALL-X ' ‘Not 1it ———
OVERALL-Y : Not 1it —_—
OVERALL-Z , | Not it . _————4—
18.32
thru , (Deleted)
8.35. . '
8. 36 ' MT Obiserve following lamps: .
) INTERNAL-W Not lit —_—
INTERNAL-X Not 1it —_—
INTERNAL-Y Not 1it —
INTERNAL-Z _ Not 1it ——
INTERNAL-MISSING Nof lit —
INTERNAL-OVERLAP . Not 1it ———
Note
" In the following step, press and
release the Timing Error RESET
switch each time the CLOCK
switch position is changed.
8.37 Perform Tests 1 through 8 of Refer to Record
Table I. , Table 1. data on
» Table L.
8.38 PC Set CLOCK to NONE.
8.39 MT - | Press and reclease Timing Error
RESET switch.
. 18. 40 MT Observe all'Timing; Error lamps.- | None lit ————
AlBIC|DIE]|FIGIH]!]JIK]L|MIN{O]|P|Q]R]PAGE ]PAGES - NUMBER
' vy 1 4 1 kN . [ ' : OF I 'A- .

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

UNITNAME: UNIT NO.
Table I
.,. . :
*CLOCK Switch | MASTER CLOCK-INTERNAL .

Test Position W | X Y Z | MISSING | OVERLAP Data .
1 TESTO-W {1 (0 |0 | 0 1 o | -
2 - TEST O-X o {1t jolod 1 0 o
3 | TESTO-Y o (o | 1]o L 0 e
4 TEST O-Z o "lo |0 |1 1 0 o
5 TESTI-W | 1 [0 ] ofo 0o 1 -

6 TEST1-X |0 |1 ] o0 |0 0 1 L
7 TEST1-Y | 0 |o | 1| o 0 1 o
8 TEST 1-2 o o | o ‘1 0 1 .

' ~ *After f-'c;ttin;;‘ CL()CK switch to position indi:::\tbod,‘ press

and release Timing Error RESET switch

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

~ NUMBER

‘ ’ Figure 7-8. Timing Checks (Sheet 5)
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INTERNATIONAL BUSINESS MACHINES=

ToniT wo.

Figure 7-8. Timing Checks (Sheet 6)

Iv-7-170

IR ITTELA. P AT SRS ARGt EPIY. T ES,  w mmea e WL A - *

UNIT NAME:
Normal
Step Panel Operatin'n Indication Drta
EXP The following steps check the char-
acteristics of master timing signals
‘that go to the LVDA interface
8.41 Disconnect sclf -check cable from ‘
9420 J5. (disregard clock error !
indications. ' X ' t
8.42 With oscilloscope. observe signils Refer to *. Record
1 at test points listed in Table 11 Table 11 + dataon
: b Tablell. - \
; v
48.43 Re-connect self -check cable to t
9420 J5. :
8.43, Ir Press and release Timing Error RESET. ;
8.44 With oscilloscope, observe signals ' i
at following points: ' '
01B4 C22G (-Y FBW) -Y W clock
01B4 C23G (-Y FBX) -Y X clock |
01B4 C24P (-Y FBY) -Y Y clock
01B4 C25P (-Y FBZ) -Y Z clock
01B4 'C26E (-Y SCFBMCA) -Y square
r e wave, down
Wto Y. per-
iod 1. 95 mi-
B croseconds.
01B4 C26Q (-Y SCFBMCB) "~ -Y square
wave, down
Xto 2, per-1L
ind. 1. 95 mi-
croseconds
EXP The following steps check the slave
¢lock ervor indicators and the char-
acteristics of the slave clock gen-
erator.
- L. - . i ' - so—
(Al IHBBDDMHHBNDUEDBDWEW - NUMBER




INTERNATIONAL BUSINESS MACHINES- ‘

UNlT NAME UNIT NO.
Table II
" Test Circuit Point Signal Name Characteristics
1 01B4 A02D A1IWDA
2 01B4 AOQ2E A2WDA
3 01B4 AO2F A3WDA
4 01B4 A02G -A1XDA
5 01B4 AO02H A2XDA
6 01B4 A02K A3XDA
7 01B4 A02L - A1YDA
R 01B4 A02M A2YDA
9 01B4 AO02N A3YDA
10 01B4 A02P A1ZDA .
11 - 01B4 A02Q A2ZDA
12 . 01B4 AQ2R A3ZDA
13 01B4 C21E MA
14 01B4 C02A A1GVN
15 01B4 C02B A2GVN
16 01B4 Co02C A3GVN
117 01B4 B02A STADVA
18 01B4 B02B STADVB
19 01B4 B02C STADVC
20 01B4 C02D A1PBVN
21 01B4 COZ2E A2PBVN .
22 01B4 CO2F A3PBVN
. —

Figure 7-8. Timing Checks (Sheet 7)

" NUMBER
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lNTERNATlOﬁAL BUSlNESS MACHINES- - -
UNIT NAME . : A ] Iumt NO. R §
Panel 1 . - [ Normal -

Hjtep _ Operation Indication Data

8,45 PC Set CLOCK switch to NONE,
. . AN
8, 46 PC | Press and releade POWER SUPPLY
- | ERROR.
t
8.47 MT | Observe following lamps: ' !
- SLAVE CLOCK-W - Not lit [
SLAVE CLOCK-X Not lit b
SLAVE CLOCK-Y Not lit A
. SLAVE CLOCK-Z . Not lit e
SLAVE CLOCK-MISSING Not lit ”
SLAVE CLOCK-OVERLAP Not it |
Note ;

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

|
i
) }
i
[
-D;-."-b T TR, oAt WL M. G T

. changed
.8.48 Perform Tests 1 through 8 of Refer to Record l
Table III Table II. data on §
: Table IlI
. ‘s
8. 49 PC Set CLOCK switch to NONE.
8.50 PC Press and refcase POWER SUPPLY
: ERROR.
8.51 With oscilloscope, observe signals - Refer to Record
at test points listed in Table IV . Table IV data on
. Table IV,
EXP The following steps check the oper -

ation of the MASTER VS DA and DA
VS SLAVE sync error detectors.

0 1ADARONNAGRNDBR00
ENSEENNNE ARG EE RN

e i

Figure 7-8. Timing Checks (Sheét 8)
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Figure 7-8. Timing Checks (Sheet 9)

INTERNATIONAL BUSINESS MACHINES-
UNIT NAME © UNIT NO.
Table 11
*CLOCK Switch SLAVE CLOCK

Test Position X Y Z | MISSING | OVERLAP Data -

1 TEST O-W 0 0 0 1 0 R

2 TEST O-X I 0 0 1 0 .
3 TEST O-Y o | 1]o t 0 o

4 TEST O-2 0| o 1 1 0 .

5 TEST 1-W 0 0 0 0 1

‘.’

6 TEST 1-X 1 0| o 0 1 .

7 TEST 1-Y 0 1 0 0 1

8 TEST 1-Z 0 0 1 0 1 L

*After setting CLOCK switch to position indicated, press
and releasc Timing Error RESET switch.
Noté: '"1" indicates that lamp is 1it;
~ "0 indicates that lamp is not lit
| plElrlcInliTalxILIMINIOIPIOTRIMGEOFIPAGES] NUMBER
SEEEEEEEERER . -
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INTERNATIONAL BUSINESS MACHINES -

UNIT NAME: UNIT NO.
Table IV -

Test Circuit Point ' Signal Name Characteristic Data
1 01B3 B20B -Y AD EW -Y W clock

2 | o01B3 B2H | -Y AD EX -Y X clock

3 01B3 B20D -Y AD EY -Y Y clock .

4 ' 01B3 B20P -Y AD EZ -Y Z clock

5 *~01A2 TP3 -Y TP TIME SYNC

Figure 7-8. Timing Checks (Sheet 10)
IV-7-74
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INTERNATIONAL BUSINESS MACHINES — s
UNIT NAME: UNIT NO.
S Normal ‘
Step Panel Operation . Indication «_Data
18.52 PC L_Press and release Timing Error
RESET switch. '
8.53 MT Obsep~ve following lamps:
: BSE1l, PSEl, ADSE, PSE2 and Not lit —_—
BSE2.
8.54 - MT Press and release BSEl/PSEl.
8.55 MT Observe following lamps:
. BSE1l Lit ——
PSE1l - Lit ——
8.56 PC Press.:md release Timing Error
. RESET svitch.,
8.57 MT Observe following lampS: '
BSE1l, PSE1l, ADSE, PSE2 and 1 Not lit
BSE2.
8.58 MT Press and release ADSE/PSE2/
BSE2.
8.59 MT Observe following lanps:
: ADSE, PSE2 and BSE2. Lit ——
8.60 PC Press and release Timing Error
: RESET switch. )
8.61 MT Ohserve following lamps:
BSE1. PSE1l, ASDE, PSEZ2 and Not lit
BSEZ2. '
8.62 ™M Set OPERATING MODE to ASTEC.
8.63 | MT | Observe DATA COMPARE ERROR. | Not lit
8.64 MT Press and release BSE1/PSEl.
alB[c]p[E[F[G[H]1 [JIK][LIM[N[O]P]Q]R]PAGE] |PAGES| NUMBER
: ‘ OF JA-

Figure 7-8. Timing Checks (Sheet 11)
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INTERNATIONAL BUSINESS MACHINES—

UNIT NAME? -~ TUNIT NO.
3 L , o ' Normal
Step Panel -7 - Operation - Indication Data
8.65 MT Observe following lamps: : ,
: BSE1l and PSEl. ) Not lit —_—
EXP The following steps check the oper-
ation of the timing marker generator,
8.66 V Connect oscilloscope probe to 01B3
D16D (-Y AD timing marker). .
8.67 PC Sequentially set CLOCK, BIT GATE | Refer to
and PHASE switches as shown in - Table V

Table I, and observe wave shape
displayed on oscilloscope.

8.68 .4 IM Set OPERATING MODE to MAN
TEST. : '

ATeTcIoIETFTG IR T IK [LIM[N]OIPIQIRIPAGE] ]PAses' NUMBER
T a-

Figure 7-8. Timing Checks (Sheet 12)
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~INTERNATIONAL BUSINESS MACHINES-

UNIT NO.

UNIT NAME :
Table V'
Test CLOCK BIT GATE PHASE Characteristics
1 NONE NONE NONE -6 volt level
2 w NONE . NONE -Y delayed W clock
3 X NONE NONE -Y delayed X clock
4 Y NONE NONE . -Y delayed Y clock
5 z - NONE NONE -Y delayed Z clock
6 NONE 1 NONE -Y delayed BG1
T NONE 2 NONE -Y delayed BG2
8 . NONE 3 NONE -Y delayed BG3
9 NONE 4 NONE -Y delayed BG4
10 NONE .5 NONE -Y delayed BG5S
11 NONE 6 NONE -Y delayed BG6
12 NONE 7 NONE -Y delayed BG7
13 ‘NONE 8 . NONE -Y delayed BG8
14 NONE 9 NONE -Y delayed BG9
15 NONE 10 NONE -Y delayed BG10
16 NONE 11 NONE -Y delayed BG11
17 NONE 12 NONE -Y delayed BG12
18 NONE 13 NONE -Y delayed BG13
19 NONE 14 NONE -Y delayed BG14
20 NONE NONE A -Y delayed phase A
21 NONE NONE B -Y delayed phase B
22 NONE NONE C -Y delayed phase C
4
’
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Figure 7-8. Timing Chécks (Sheet 13)
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INTERNATIONAL BUSINESS MACHINES—

UNIT NAME: . " ] UNIT NO.
. ' _ Normal ‘
Step Panel Operation : Indication Data
9.0 Data Compare Error.
EXP This procedure checks the DATA
| COMPARE ERROR circuit.
9.1 PC Press and release POWER SUPPLY
1 ERROR.

9.2 " MT If REPEAT is lit, press and

release REPEAT,.
9.3 M’ Set OPERATING MODE to ADAPT.
9.4 MT If DATA COMPARE ERROR is lit

press and release DATA COMPARE

ERROR.
9.5 IM | Set OPERATING MODE to MAN

TEST. ’
9.6 MT Press and release REPEAT.
9.7 MT | Observe REPEAT. Lit
9.8 - MT Press and release PIO.
9.9 ¢+ | M Set OPERATING MODE to ADAPT.
9.9.1 PC Observe ERROR, CHANNEL and All lit

MODULE lamps.
9.10 MT = | Observe DATA COMPARE ERROR. | Lit
9.11 MT Press and hold DATA COMPARE

ERROR. '

. _ .

9.12 | MT Observe DATA COMPARE ERROR. | Not lit | ——
9.13 MT Release DATA COMPARE ERROR,

als]c|o[ElF|G]H] I ]J]|K]|L|MIN]O|PIQ[RIPAGE ]94\_(;55;
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NUMBER

Figure 7-9. Data Compare Error Check (Sheet 1 of 2)
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INTERNATIONAL BUSINESS MACHINES -

Figure 7-9. Data Compare Error Check-(Sheet 2)-

UNH NAME UNIT NO,
-
Step Panel Operation Normal
. Indication Data

9.14 MT Observe DATA COMPARE ERROR. | Lit
9.15 IM | Set OPERATING MODE to ASTEC.
9.16" | . MT Observe DATA COMPARE ERROR. | Not lit
9.17 IM Set DPERATING MODE to SELF

TEST,
9.18 MT Observe DATA COMPARE ERROR. | Not lit
9.19 IM Sct OPERATING MODE to MAN

TEST.
9.20 MT Press and release REPEAT.,
9.21 MT Observe REPEAT. Not lit
9.22 | M Sct OPERATING MODE to ADAPT.
9.23 MT Obscrve DATA COMPARE ERROR. | Lit

- 9.24 MT Press and release DATA COMPARE
' ERROR.
9.25 MT Observe DATA COMPARE ERROR. | Not lit
9.26 IM Set OPERATING MODE to MAN
: TEST.
4
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~INTERNATIONAL BUSINESS MAGHINES=
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A R
UNIT NAME !
. Normal ,
Step panel Operatlon Indication Dflta tA
10.0 Output Registers and Input
' Multiplexer.
EXF. The following procedure checks the
manual_insertioh of data into the
output registers and the transfer of
data from the output registers to
the input multiplexer.
10.1 PC Press and release POWER SUPPLY
ERROR.
10.2 IM Set all OUTPUT.REGISTERS-COMD
switches to off.
10.3 ™ Load pattern A (table 1) into QUTPU
REGISTERS-COMD register by
pressing and releasing switches for
~, which ""ones' are shown.
10. 4 IM Set OUTPUT REGISTERS selector
' Y switch to SSFB.
10.5 - M Press and release INSERT.
10.6 ™M Observe OUTPUT REGISTERS-REG ]Pattern B
' lamps. . ‘
10.7 ™ Set INPUT MULTIPLEXER selector
switch to SSFB.
10. 8 M Fress and release ALTER,
10.9 .54 Observe INPUT-MULTiPLEXER Pattern B
' display lamps.
10.10 | IM Press and release OUTPUT REGIS-
o TERS-REG RESET.
~

Figure 7-10. Output Registers and Input Multiplexer Checks (Sheet 1 of 16)




‘ INTERNATIONAL BUSINESS MACHINES- ‘ ' ‘
UNIT NAME UNIT NO.
. . . Normal
Step Lpanel 7 Operation ’ ' Indication D:;ta
10. 11 IM Observe OUTPUT REGISTERS-REG | Not lit
lamps.
10.12 ™M Press and release INPUT MULTI-
PLEXER-RESET.
10.13 ™M Observe INPUT MULTIPLEXER Not lit
display lamps.
10 14 M Set'OUTPUT REGISTERS selector
switch to GC.
10.15 ™M Press and release INSERT.
10. 14 ™M Observe OUTPUT REGISTERS-REG | Pattern C
lamps.
10.17 M Set INPUT MULTIPLEXER selector
switch to GC.
’ 10.18 ™M Press and release ALTER,
10.19 M Observe INPUT MULTIPLEXER Pattern C
display lamps.
10. 20 M " Press and release INPUT MULTI-
.PLEXER—RESET.
10.21 M Observe INPUT MULTIPLEXER Not lit
display lamps ‘
10.22 | IM Set OUTPUT REGISTERS selector
: switch to CR.
¥10.23 ™M Fress and release INSERT.
10.24 | ™ Observe OUTPUT REGISTERS-REG | Pattern D
’ lamps. '
Al mmaanmnnmnmmmDEDWﬁ PAGES|  NUMBER

. Figure 7-10. Output Registers and Input Multiplexer Checks (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES -~
o T— . ———
UNIT NAME :
| . | Normal ‘
Step Panel Operation Indication | Data
10. 25 ™M Set INPUT MULTIPLEXER selector
switch to CR, ' :
10.26 ™ T ress and release ALTER.
10,27 { M Ohserve INPUT MULTIPLEXER Pattern D
) display lamps. '
10.28 | IM - | Fress and release INFUT MULTI-
PLEXER-RESET.
10.29 IM Observe INPUT MULTIPLEXER Not lit )
: display lamps.
10.30 | ™ Set OUTPUT REGISTERS selector
switch to DIN.
10.31 M Fress and release INSERT.
10. 32 ™M Obscrve OUTPUT REGISTERS-REG |PatternE |
‘ lamps. ' ‘
10. 33 IM Set INPUT MULTIPLEXER selector
o *  |'switch to DIN,
10. 34 IM Fress and release ALTER.
] .
10. 35 M Observe INPUT MULTIPLEXER Pattern E
display lamps.
10. 36 IM . { Fress and release OUTPUT REGIS-
TERS-REG RESET.
10. 37 M Observe OUTPUT REGISTERS-REG [Not lit L
lamps. —
' ’
10.38 M Fress and release INPUT MULTI-
PLEXER-RESET.
unmmamnmnnmnmmmammwﬁ . NUMBER

Figure 7-10. Output Registers-and Input Multiplexer Checks (Sheet 3)
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‘ ' Figure 7-10. Output Registers and Input Multiplexer Checks (Sheet 4)

"NUMBER

. INTERNATIONAL BUSINESS MACHINES - - ' :
— .
UNlT NAME. IUNlT NO. .
S . Normal '
tep Panel Qperatlon Indication D1ta
10.39 M Observe all INPUT MULTIPLEXER‘ Not lit
display lamps
10.40 | ™ Set OUTPUT REGISTERS selector
switch to DIS.
10.41 1.4 Fress and release INSERT.
10. 42 IM Observe OUTPUT REGISTERS-REG ] Pattern F
lamps.
10.43 | '™ Set INPFUT MULTIPLEXER selector
switch to DIS.
10. 44 M Press and release ALTER.
10.45 M Observe INPUT MULTIPLEXER Pattern F
display lamps.
' 10. 46 IM Press and release OUTPUT REGIS-
. : TERS-REG RESET.
| 1047 IM Observe OUTPUT REGISTERS-REG |Not lit
Rhmps.
10. 48 M Press and release INPUT MULTI-
PLEXER-RESET.
10. 49 M Observe INPUT MULTIPLEXER Not lit
display lamps. ’
10.50 ™ ‘Set OUTPUT REGISTERS selector
switch to CIU.
10.51 M Press and release INSERT."
10. 52 M Observe OQOUTPUT REGISTERS-REG |(Pattern G
lamps . ~

IV-7-83 -



INTERNATIONAL BUSINESS MACHINES—

. by ' . Lottt e - Lo
UNIT NAME: T . JUNIT NO. -
' ' _ | -Normal’
Step | Panel Operation [ Indication
Set INPUT MULTIPLEXER selector
switch to CIU, :
Press and release ALTER.
Observe INPUT MULTIPLEXER Pattern G
display lamp. ‘ :
10.56 IM Press and release OUTPUT
. REGISTERS-REG RESET.
10.57 IM Observe OUTPUT REGISTERS-REG | Not lit
: Jamps.
10.58 _ IM Press and releasé INPUT
: MULTIPLEXER-RESET.
10.59 M Observe INPUT MULTIPLEXER Not lit
display lamps.
10.60 ' ™ Set OUTPUT REGISTERS selector
_ switch to EMR.
10. 61 ™ Press and release INSERT.
10. 62 .M Observé OUTPUT REGISTERS-REG | Pattern H
lamps. . .
10.63 M Set INPUT MULTIPLEXER selector
. switch to EMR."
10. 64 M Press and release ALTER.
10.65 M Observe INPUT MULTIPLEXER Pattern H
: : display lamps.
)0. 66 | IM Press and release OUTPUT

LOARRRONNARRINEA00
SANSNEEEREEENaARND

REGISTERS-REG RESET.

Figure 7-10. -Output Régisters and Input Multiplexer Checks (Sheet 5)
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. lNTERNATlONAL BUSINESS MACNlNES- , S B
UNIT NAME: g UNIT NO.
. T - ' Normal .
Step Panel Operation ] Indication Data -~ |}
10. 67 ™M Observe OUTPUT REGISTERS-REG | Not lit
) lamps.
10.68 IM Fress and release INPUT
. MULTIPLEXER-RESET.
10.69 | ™M Observe INPUT MULTIPLEXER - | Not lit B
-] display lamps.
10.170 M Set QUTPUT REGISTERS selector
‘ switch to IR.
10.71 IM Press':md release INSERT
10.72 M QObserve OUTPUT REGISTERS-REG } Pattern |
. lamps.
10.73 IM Set INPUT MULTIPLEXER selector
‘ switch to IR, _ -
. 10.74 IM Press and release ALTER.
10.75 IM Observe INPUT MULTIPLEXER Paftern I
display lamps
10.76 ™M Press and release OUTPUT
REGISTERS-REG RESET.
10. 77 M Observe OUTPUT REGISTERS-REG | Not lit
. lamps.
10.78 | IM Fress and release INPUT
MULTIPLEXER-RESET.
10 79 M Observe INPUT MULTIPLEXER Not lit
. ] display lamps.
10. 80 M ‘Set OUTPUT REGISTERS sclector
‘ switch to ND.
mmmamnmnnmmmmmImDWﬁ@ NUMBER

. | Figure 7 -10. Output Registers and Input Multiplexer Checks (Sheet 6)
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INTERNATIONAL BUSINESS MACHINES - S ]
— — T —————t
UNIT NAME: __JUNIT NO. -
. 1 | Normal .
Step -§ Panel ] - Operation ] _ Indication Data -
10.81 ] ™ Press and release INSERT.
10.82° M - Obterve OUTPUT REGISTERS-REG | Pattern J
lamps. - ' '
10.83 | ™ Set INPUT MULTIPLEXER selector
, switch to ND, B =
10. 84 M Press and release ALTER.
10. 85 ™M Observe INPUT MULTIPLEXER Pattern J
display lamps.
10.86 M Press and release QUTPUT
REGISTERS-REG RESET.
1087 | ™ Observe OUTPUT REGISTERS-REG | Not lit
lamps. ‘ o
-10. 88 IM Press and reclease INPUT
. MULTIPLEXER-RESET.
10. 89 IM ]} Observe INPUT MULTIPLEXER Not lit .
display lamps.
10. 90 IM Set OUTPUT REGISTERS selector
switch to OPTISYN.
10. 91 M Fress and release INSERT,
10. 92 M Observe OUTPUT REGISTERS-REG |Pattern K
lamps.
10.93 | IM - | Set INPUT MULTIPLEXER selector
switch to OPTISYN.
10. 94 M Press and release ALTER.
7
~§10.95 M Ohserve INPUT MULTIPLEXER Pattern K
display lamps.

4 - _ i .
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Figure 7-10. Output Registers and Input Multiplexer Checks (Sheet 7)
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‘ 1 INTERNATIONAL BUSINESS MACHINES -

. N ) )
UNIT NAME: - ' ' IUN'T NO. a
) o Normal -

.
Step Panel - Operation Indication Data -
10.96 | ™M | press and release OUTPUT
REGISTERS-REG RESET.
10.97 | ™ | Observe OUTPUT REGISTERS-REG [Not lit
‘ lamps.
10.98 - M Press and release INPUT
' MULTIPLEXER-RESET.
10099 | ™ Observe all INPUT MULTIPLEXER [Not lit
display lamps. »
10 100 | IM Set OUTPUT REGISTERS selector
) switch to COD.
10. 191 ™M Fress and release INSERT.
10.102 | ™ Observe OUTPUT REGISTERS-REG |Pattern L
: ~ [ lamps.
‘ 10.103 | Press and release OUTPUT
: REGISTERS-REG RESET.
10.104 Observe OUTPUT REGISTERS-REG 'kNot lit
lamps.
h0.105 | IM Load 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

10. 106 ™M Set. OUTPUT REGISTERS selector
switch to SSFB.
10.107 | ™ Press and release INSERT.
10.108 ™ Observe OUTPUT REGISTERS-REG #Pattern N

lamps.
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‘- ' Figure 7-10.. Output Registers and Input Multiplexer Checks (Sheet 8)
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""""m"'re"nm"""—nom.' ' n‘G§ NESS mcumes-

UNOT NAME :

R T Normal 3
Step Panel . Operation l Indication Data
10.1000] ™M™ - | Set INPUT MULTIPLEXER selector
- switch to SSFB.
10. 110 M Press and release ALTER.
10. 111 M " Observe INPUT MULTIPLEXER Patfern N
: display lamps.

10,112 ] IM | Fress and release OUTPUT

' REGISTERS-REG RESET.
10.113 M Observe OUTPUT REGISTERS-REG |Not lit

lamps. T

10 114 M Fress and release INPUT

MULTIPLEXER-RESET.

10,115 | M Observe INPUT MULTIPLEXER Not lit
o | display lamps. i

10.116 § IM | Set OUTPUT REGISTERS selector
switch to GC. ‘

10.117 M Press and releasé INSERT.

10.118 M Observe OUTPUT REGISTER-REG Pattern O
© - § lamps.
10.119 IM Set INPUT MULTIPLEXER selector
switch to GC.
110,120 M Press and release ALTER,.
10.121 IM INPUT MULTIPLEXER display lamps|Pattern O
10,122 ™M Press and release INPUT

MULTIPLEXER-RESET.

Ly
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F1gure 7 10. Output Reg1sters and Input Multlplexer Checks (Sheet 9)
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~INTERNATIONAL BUSINESS MACHINES- _ .
UNIT NAME: . UNIT NO.

Normal

Step Panel Operation . ‘ Indication | ~Dua -

10.123 M. Observe INPUT MULTIPLEXER Not lit
display lamps.

10.124 M lo Set OUTPUT REGISTERS selector
switch to CR

10.125] IM Press and release INSERT.,

10. 126} IM Observe OUTPUT REGISTERS-REG | Pattern P
lamps.

10.127] IM .| Set INPUT MULTIPLEXER sclector
switch to CR.

10.128] ™ Press and release ALTER.

10129} IM Observe INPUT MULTIPLEXER Pattern P N
display lamps.

‘ 10 130 M Fress and release INPUT
' MULTIPLEXER-RESET.

10,131 | M Observe INPUT MULTIPLEXER Not lit
display lamps.

10.132°F ™M . | Set OUTPUT REGISTERS seclector
switch to DIN.

/

10.133 M fress and release INSERT.

10134 | ™M Observe OUTPUT REGISTERS-REG | Pattern Q
lamps. ‘ ' T -

10.135 | M | set INPUT MULTIPLEXER selector

: switch to DIN.
10.136 | M Press and release ALTER. |
10.137 | IM Observe INPUT MULTIPLEXER Pattern Q
: display lamps. )
R OARAAONNAGANINEGE mm@g PAGES)
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. ‘ Figure 7-10. Output Registers and Input Multiplexer Checks (Sheet 10)
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INTERNATIONAL BUSINESS MACHINES~ : : - L
UNIT NAME: : o IUNlT NO. ‘ '
_ - . | Normal -
l Step Panel § Operation Indication Data - §
10.138) ™M Press and release OUTPUT ﬂ
. REGISTERS-REG RESET.
10.139] ™M Observe OUTPUT REGISTERS-REG | Not lit
lamps.
10.140 IM Fress and release INPUT
B MULTIPLEXER-RESET.
10.141 | IM Observe INPUT MULTIPLEXER Not lit \
display lamps.
10. 142 IM | Set QUTPUT REGISTERS selector
. switch to DIS, i
10.143 IM Press and release INSERT. e
10.144 | ™ Observe OUTPUT REGISTERS-REG |Pattern R
lamps.
}0. 1451 M Set INPUT MULTIPLEXER selector :
e switch to DIS.
10.146 4 IM Press and release ALTER,
10. 147 IM Observé INPUT MULTIPLEXER Fattern R
' display lamps. :
10.148 | IM Press and release OUTPUT
i REGISTERS-REG RESET.
10.149 } IM Observe OUTPUT REGISTERS-REG |Not lit N
lamps.
10.150 | ™ Press and release INPUT
MULTIPLEXER-RESET.
10, 151 M Observe INPUT MULTIPLEXER Not lit
display lamps.
! .
NOARRRANIAANDOBANE

- Figure 7-10.” Output Registers and Input Multiplexer Checks (Sheet 11)
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lNTERNAﬂONM. BUSINESS MACHINES-

‘ nou "NUMBER |
1 el

Figure 7-10. Output R'egisters and Input Multiplexer Checks (Sheet 12)

AR
UNlT NAME. UNIT NO.
; ’ . Normal i
Step Panel Operation Indication Data -
10.152] 1™ Set OUTPUT REGISTERS selector
switch to CIU.
10.153 IM Press and release INSERT.
10,154 M Observe OUTPUT REGISTERS REG | Pattern S o
lamps. T
10.155] IM Set INPUT MULTIPLEXER selector
' switch to CIU,
10.156 § 1M Press and release ALTER.
10 157 M ObServe INPUT MULTIPLEXER Pattern S
. display lamps. o l
10. 158 M Press and release OUTPUT i
) REGISTERS-REG RESET. h
10.159 IM Observe OUTPUT REGISTERS—R.EG Not lit
lamps. T
10.160 IM Press and release INPUT
MULTIPLEXER-RESET.
10, 161 IM Observe INPUT MULTIPLEXER Not lit o _
digplay lamps.
10.162 IM Set OUTPUT REGISTERS selector
switch to EMR,
10 163 IM. Press and release INSERT.
10. 164 IM - Obscrve OUTPUT REGISTERS-REG | Pattern T
lamps -
10 165 | ™ Set INPUT MULTIPLEXER selector
switch to EMR.
10 166 M Press and release ALTER.
DIE|F KILIMIN]OIP
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[ INTERNATIONAL BUSINESS MACHINES-

UNIT NAME: o JUNIT NO, .
" Normal '
Step Panel Operation Indication Dntg
10.167] ™ Observe INPUT MULTIPLEXER | Pattern T
' display lamps. P
10.168 IM Press and release OUTPUT
REGISTERS-REG RESET.
10, 169 IM Observe OUTPUT REGISTERS-REG | Not lit ~
“lamps.
10.170 M Press and release INPUT
MULTIPLEXER-RESET.
10.171 M Observe INPUT MULTIPLEXER Not 1it
. display. l_amps.
10.172 IM Set OUTPUT REGISTERS selector
switch t"0 IR.
10.173 | IM Press and release INSERT.
10.174 | M Observe OUTPUT REGISTERS-REG | Pattern U -
' lamps. ' '
10.175 M Set INPUT MULTIPLEXER selector
P' switch to IR.
10.176 IM Press and release ALTER.
10.177 1] IM Observe INPUT MULTIPLEXER Pattern U _
display lamps. '
10.178 § M Press and release OUTPUT
REGISTERS-REG RESET.
10.179 M Observe’OUTPUT REGISTERS-REG | Not lit
lamps. '
10.180 | IM Press and release INPUT
MULTIPLEXER-RESET.
U(]HEG[]HH]IIF][EHEJDEDBDWE@ NUMBER

Figure 7-10. Output Registers and Input Multiplexer Checks (Sheet 13)
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F : INTERNATIONAL BUSINESS MACHINES~ ; ' EEa—
UNIT NAME: UNIT NO. |

: . Normal o
Step Panel Operation T Indication Data- -
10.181} IM Observe INPUT MULTIPLEXER Not lit
-display lamps '
10,182y ™M Set OUTPUT REGISTERS slector
switch to ND,
10.183] M Fress and release INSERT.
HIO,, 1841 IM Observe OUTPUT REGISTERS-REG | Pattern V
lamps. :
10.185 M Set INPUT MULTIPLEXER selector
switch to ND.
10.186 M Press and release ALTER,
10 187] IM Observe INPUT MULTIPLEXER Pattern V
.display lamps.
10188 ™M Press and release QUTPUT
REGISTERS-REG RESET
10 189 M Observe OUTPUT REGISTERS-REG | Not lit _
lamps.
10,190 | IM Press and release INPUT
' MULTIPLEXER-RESET.
10.191 ™M Observe INPUT MULTIPLEXER Not 1it
display lamps. ' ‘ ‘
10, 192 M Set OUTPUT REGISTERS selcctor
switch to OPTISYN.
10,193 | M Press and release INSERT.
10,194 | M Observe OUTPUT REGISTERS-REG | Pattern W
lamps.
>
3 ‘ | ' GEB| NUMBER
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Figure 7-10. Output Registers and Input Multiplexer Checks (Sheet 14) .
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INTERNATIONAL BUSINESS MACH!NES- o e
UNIT NAME: . . JuNIT NO,
: ' N ! ,
Step Panel o Operation md(:z::?on Data -
10.195 M Set INPUT MULTIPLEXER selector
swifch to OPTISYN.
10,196} IM Press and release ALTER.
10.197 M Observe INPUT MULTIPLEXER Pattern W
display lamps.
10.1981 IM " Press and release OUTPUT '
REGISTERS-REG RESET.
10.199 IM Observe all OUTPUT REGISTERS- Not lit
o REG lamps
10.200] M Press and release INPUT : !
MULTIPLEXER-RESET. co
10.201 | ™ Observe all INPUT MULTIPLEXER | Not lit
- display lamps. _ ) }
10. 202 M Set OUTPUT REGISTERS selector
switch to COD.
10.203 ] IM | Press and release INSERT.
10. 204 M Observe OUTPUT REGISTERS REG Pattern X
lamps.
10. 205 M Press and release OUTPUT
REGISTERS-REG RESET
10.206 | IM Observe OUTPUT REGISTERS-REG | Not lit
: lamps.
4
Al 1HEGDOHHHHN[’]DEDDDWQW NUMBER
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Figure 7-10., Output Registers and Input Multiplexer Checks (Sheet 15)
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INTERNATIONAL BUSINESS MACHINES -

~ UNIT NAME:

UNIT NO.
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Output Registers and Input Multiplexer Checks (Sheet 16)

Figure 7-10.
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~Figure 7-11.

IV-7-96

COD Serializer Check (Sheet 1 of 3)

! INTERNATIONAL BUSINESS MACHINES - -
—
UNIT NAME: UNITNO. ~
S - ] Normal ’
tep | Panel Operation Indication Dta
11.0 COD Serializer.
EXP. This procedure checks the operation
of the COD serializer.
ﬂll. 1 PC Press and relecase POWER SUPPLY
ERROR.
11.2 . MT With oscilloscope, observe signals
at following points:
TP69 (TE3A) 0V level
TP70 (TE3B) 0V level
11.3 IM Set OUTPUT REGISTERS slector
"~ switch to COD.
11.4 M Set OUTPUT REGISTERS-COMD
switches as follows:
15, 17, 19, 21, 23 and 25 to on
all others to off
11.5 IM Press and release INSERT.
11.6 ° M Observe following OUTPUT
Lo REGISTERS-REG lamps: :
15, 17, 19, 21, 23 and 25 Lit .
all others ' Not lit
JEXP. For all subsequent oscilloscope
_ measurements, sync oscilloscope
r'- externally from TP6 (MT panel).
- PC Set timing marker PHASE to A,
‘ BIT GATE to 1 and CLOCK to NONE.
11.8 MT 'With oscilloscope, observe signal Illustration
at TP69 (TE3A). A
A]l mmaanmnnmnmmmummwg PAGES| uuua"en._,
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TNTERNATIONAL BUSINESS MACHINES=
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Figure 7-11. COD Serializer Check (Sheet 2)

- - R R T
UNIT NAME:y UNIT NO. .
- ) Normal
Step Pangl Operation Indication Data
11.9 MT' With oscilloscope, observe signal | Illustration
. al TP70 (TE3B). A
11.10 M ‘Set OUTPUT REGISTERS-COMD
' - switches as follows: ,
16, 18, 20, 22 and 24 to on
all others to off
11.11 |- M Press and release INSERT.
11.12 M Observe following OUTPUT
REGISTERS-REG lamps:
16, 18, 20, 22 and 24 Lit
all others Not lit e
11.13 MT With ascilloscope, ohserve sigual [lustration
., at TP69 (TE3A). B
11 14 MT “With'oscilloscope, observe signal " Illustration
. at TP70 (TE3DB). B
11.15 M Set OUTPUT REGISTERS-COMD
‘ switches as follows:
15 through 25 to on
all others to off
1116 | IM Press and release INSERT.
1117 | ™ Observe following OUTPUT
REGISTERS-REG lamps:
15 through 25 Lit
all others Not lit
11.18 MT With oséilloscope, observe signal . Ilustration
at TP69 (TE3A). (of
11 19 MT With oscilloscope, observe signal Illustration
at TP70 (TE3B). C

o e P |
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"

INTERNATIONAL BUSINESS MACHINES - ~ A
UNIT NAME: A © [UNIT NO. .

TIMING MARKER '
(PABG12) _"

TEAAND TEB I““II“I” I“““UUL

ILLUSTRATION A

TIMING MARKER .
(PABG12) _“

TE3A AND TE3B _Jlﬂfmﬂ_mlﬂm\_

ILLUSTRATION B8

e

L am o,

TIMING MARKER
T ke

ILLUSTRJATION C

(TE3A AND TE3B) -J | L-I L B

NOWEER— j

A[B[C [O[E[FIG]R]1 [J[K[L[M[NO[P[Q]R] PAGE]GF [FAGES

: o L SR :

Figure 7-11. COD Serializer Check (Sheet 3) -
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INTERNATIONAL BUS\NESS MACHINES- - . . I
| emm—

UNIT NAME: —JUNIT No. 1.

ormal
Step Panel _ Operation Indication Data

12.0 Self-Check Feedback of LVDA
Interface Using DIN REGISTER.

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

to feed data back tou the interf’:}ce.

The DISCRETE OUTPUT REGISTER
display lamps and the DA MODE
REGISTER dxsmay lamps are also
checked.

12 1 PC Press and release POWER SUPPLY
ERROR. :

12.2 M Set INPUT MULTIPLEXER selector
switch to following positions: at
each position, press and release
ALTER and observe INPUT
MULTIPLEXER display lamps: Display Lampsﬂ |
GCA Not lit —_—
GCB . Not lit —_—
ocC Not lit —_—
NA SIM ' Not lit
DOR : _ Not lit
SSR : Not lit S —
TELA Not tit —_—
TELB - : Not lit -_—
CIlu Not lit

12.3 M " Set INPUT MULTIPLEXER selector
switch to OFF.

12.4 IM . Set OUTPUT REGISTERS selector
switch to DIN.

125 | IM Set all OUTPUT REGISTERS-COMD

switches to "1" (on).
P |E E
Ll e

unﬂuaannnnmmmmo
Figure 7-12. LVDA Interface Feedback Check (Sheet 1 of 4)
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INTERNATIONAL BUSINESS MACHINES- ————

UNIT NAME: IUN!T_ NO. = '
. v ’ : Normal -
Step Panel . Operation Indication Diata - [
12.6 M Press and release INSERT.
: (Disregard DISCRETE OUTPUT
REGISTER and DA MODE REGIS-
TER lamps that light)
12.7 M Observe OUTPUT REGISTERS- All lit
REG lamps. .
12.8 | IM Press and release ALTER.
12.? IM Observe INPUT MULTIPLEXER Not lit
display lamps.
12.10 IM Press and release OUTPUT
REGISTERS-REG RESET.
12.11 | ™ Observe OUTPUT REGISTERS- Not lit
REG lamps.
12,12 IM . Set all OUTPUT REGISTERS-

COMD 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 pusitions and verify
that the indicated display lamp
is lit after pressing and releas-
ing ALTER.

1ANEE0NNNANI0ER0D 2
T o e e e Pl
R T o o B N

oo

Figure 7-12. LVDA Interface Feedback Check (Sheet 2)
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[ o 'musmsss Macmmzs- o
. UNH’ NAME: JUNIT NO, . .. ..
p—"
Normal S
Indicz‘ition o [?"ta',

J Step Panel ' Operation

EXAMPLE

To perform Test 2
1. Set COMD-1toon.”
2. Set COMD-S to off.
3. Press and release INSERT.
4. Set INPUT MULTIPLEXER
selector switch to following
positions and press ALTER.
Position Lamp Lit
GCA T2
GCB 3 1
oC none
NA SIM
DOR
® SSR
- TELA
TELB
*CIu

oI

*Between TELB and SSFB

12.13 ‘Perform steps 1 through 26 of Refer to 1 -
Table I ~ Table I.

ONARRRAIMAGRNCDGL
EaaENEIEEEESES

W“DER

P nm m E PAOB _
. Figure 7-12. LVDA Interface Feedback Check (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES-

JUNIT NO.

UNIT NAME:
) INPUT MULTIPLEXER selector
Test [ Set | Reset | GCA|GCB|OC|NA SIM|DOR [SSR|TELA |TELB|CIU{DOR|MOD R
1 S - 1 2 3 41 5 6 1 8] 9 4
2 1 S 2 3 4 5| 6 7 8 9| .8 3
34 2 1 3 4 5 6 7 8 9 10] 7 2
4 | 3 2 4 5 6 7{ 8 9 10 11{ 6 1
5 41 3 5 6 1 81 9 10 | 11 12 5 -
6 5 4 6 7 8 91 10 11 12 13] 4
7 6 5 7 8 9 10] 11 12 13 14] 3
8 7 6 8 9 16 11| 12 13 14 -
9 8 7 9 110 11 121 13 14 -
10 9 8 10 | 11 12 14 15 -
11 |10 9 11 | 12 13 14 16 1
12 |11 10 12 | 13 14 17
13 |12 11 1» 1] 14 15 18
14 |13 12 14 16 19
15 |14 13 15 . 17 20
16 115 14 16 18 21
17 -} 16 15 17 19 22
18 |17 16 18 20 23
19 |18 17 19 21 24 S
20 (19 18 20 22 25 1
21 |20 19 21 23 S 1 2
22 |21 20 22 24 S 1 2 3
23 |22 21 23 25 S 1 2 3 4] 13
24 |23 22 24 25 S 1 2 3 4 5] 12
25 |24 | 23 25 S 1 2 3 4 5 6f 11 6
26 |25 24 S 1 2 3 4 5 6 7] 10 5
INPUT MULTIPLEXER display lamps
*DISCRETE OUTPUT REGISTER
**D A MODE REGISTER
‘I
’/.
(]

!

Figure 7-12.

IvV-7-102
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o INTERNATIONAL BUSINESS MACHINES— ——

UNIT ‘NAME : UNIT NO. -
. Normal :
Step Panel Opgratlon Indication Data
13.0 Multiplexer Serializer and Serial
DATAYV Input to Multiplexer.
EXP This procedure checks the operation
of the input multiplexer serializer.
13.1 PC Press &nd release POWER SUPPLY
ERROR.
13.2 ™M Sct OUTPUT REGISTERS selector
switch to DIN
13.3 M Set INPUT MULTITLEXER selector |
. : switch to DIN.
13.4 .| MT Set ADDRESS REGISTER-COMMAND
’ switches as follows:
Al and A2 to on
all others to off.
. 13.5 M Set OUTPUT REGISTERS-COMD
switches as follows: 3
S and all even numbered '
switches to on
all odd numbered switches
to off.
* 13.6 IM *~ [ITress and release INSERT.
13.7 | IM Observe following OUTPUT
REGISTERS-REG lumps:
S and all even numbered lamps Lit _
all odd numbered lamps Not lit » _
13.8 IM Press and release ALTER.
13.9 ™ Observe following INPUT
MULTIPLEXER display lanips: :
S and all even numbered lamps Lit
all odd numbered lamps Not lit
DIE|F KiLIminolr[QIR|PAGE|OF|PAGES NU_M_!!R )
I | Figure 7-13. Multiplexer Serializer Check (Sheet 1 of 4)

v e n
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INTERNATIONAL BUSINESS MACHINES— — ;
UNIT NAME - UNIT NO. . |

! o : . Normal
Step Pane_l . ‘ Operation Indication Data
13.10} MT Press and release PIO.
3.1 m Observe following INPUT
MULTIPLEXER display lamps:
S and all even numbered lamps Not lit
4 all odd numbered lamps . Lit
13.12 1 MT Press and release PIO. ‘ ‘
. ; ,
13131 M -} Observe following INPUT ] ‘
' MULTIPLEXER display lamps:
S and all even numbered lamps Lit
all odd numbered lamps ' Not lit o
13.14 | MT Set ADDRESS REGISTER-COMMAND .
# | A8 to on,
13.15 | MT Press and release PIO.
1316 | IM Observe following INPUT
-IMULTIPLEXER display lamps:
S and all even numbered lamps Lit
all odd numbered lamps Not lit )
13.17 | IM Set all OUTPUT REGISTERS-COMD A
: switches to on.
13.18 | IM Fress and release INSERT.
13.19 | M Observe OUTPUT REGISTERS-REG All lit
lamps.
13.20 | IM Fress and release ALTER,
13.21 | IM Observe INPUT MULTIPLEXER dis- | All lit
: play lamps. .
[ 3 .
13. 22' MT Set ADDRESS REGISTER-COMMAND
A8 to off.
7
[All mmaanmnnmnmmmammwgw _ NUMBER

' Figure 7-13. Multiplexer Serializer Check (Sheet 2)
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v . " .
. INTERNATIONAL BUSINESS MACHINES~- -
ERR—— m— E——— .
UNIT NAME UNIT NO. -
' el , Normal ‘
Step ‘ Panel Operation Indication . Data
4 :tl . '
13.23 | MT Press and release REPEAT.
13.24 | MT  |Observe REPEAT. Lit o
13.25 | MT Press and hold PIO,
13 26 | MT Observe following ADDRESS
REGISTER-FEEDBACK lamps: ;
. Al and A2 Lit
‘all others Not lit o
13.27 | ™M Observe INPUT MULTIFLEXER dis- | Dimly lit
play lamps.
. t
13.28 | MT Release PIO. :
13.29 | MT Press and release REPEAT.
13.30 | MT Observe following lamps:
REPEAT Not lit
‘ all ADDRESS REGISTER-FEEDBACK] Not lit
13.31 | M If INPUT MULTIPLEXER display
lamps are not lit, press and re-
lease PIO. '
13.32 | m™ Observe INPUT MULTIPLEXER dis- | All lit
play lamps.
13.33 IMT Set ADDRESS REGISTER-COMMAND
< switches as follows:
A8, A2 and Al to on
% all others to off.
’ mnJolrlo[r]mace]or|Paces|  NuMBER
‘ Figure 7-13. Multiplexer Serializer Check (Sheet 3) .
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sINTERNATIONAL BUSINESS MACHINES—

UNIT NAME: ' UNIT NO. .~
, . Normal '
Step | Panel . Operation Indication Data
13.34 MT Press and releasc REPEAT.
13.85 | MT | Observe REPEAT. Lit —
13.36 MT Press and release PIO.
13.37 M Observe INPUT MULTIPLEXER diS- All lit
play lamps.
13.38 MT Observe following ADDRESS
REGISTER-FEEDBACK lamps:
Al, A2 and A8 | Lit —
all others Not lit —_—
EXP. The following steps check the CIO

005 reset of the input niultiplexer.

13. 39 MT Set ADDRESS REGISTER-COM-
MAND switches as follows:

A3 and Al to on

all others to off

13.40 MT Press and release REPEAT.
13.4%- | MT Observe REPEAT. Not lit
13.42 MT - Press and release CIO.

e

13.43 M Observe INPUT MULTIPLEXER None lit —_—
: disvlay lanips. '

A|BICIDJE|F|G|H]I|J|K|L|M|NIO|PIQ|RIPAGE| |PAGES| NUMBER.

Figure 7-13. Multiplexer Serializér Check (Sheet 4)
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lNTERNATlONM. BUS!NESS MACNINES-

-7

UNlT NAME. . UNIT NO.
' ' ) . Normal
Step Panel Operation . Indication Dita
14.0 Load of EM Register From LDATAV
Line.
EXP. The following procedure checks the
LDATAV serial-to-parallel ('onverter
and the EM reglster .
14.1 PC Press and release POWER SUPPLY !
ERROR. . (
14.2 MT If REPEAT is lit, press and release ;
REPEAT, X
14. 3 MT Set ADDRESS REGISTER-COMMAND ,
' switches as follows: - }
A6, A8 and A9 to off {
. all others to "'1" on.
14.4 M Sct OUTPUT REGISTERS selector
' switch to DIN,
‘145 | M Set OUTPUT REGISTERS-COMD
switches as follows:
S, 2, 4, 6, 8and 10 to on
all others to off.
14.6 IM Fress and release INSERT.
14.7 IM Observe 'following. OUTPUT
REGISTERS-REG lamps: -
S, 2, 4, 6, 8and 10 Lit
all others Not lit
14.8 M Set INPUT MULTIPLEXER selector
switch to DIN. '
14.9 JmM Press and release ALTER.
QA2 m[njo[rloln]racz(or[PaGES] = NUMBER

P

Figure 7-14. Lbac_:l of EM Register from LDAT AV Line Check (Sheet 1 of 2)
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"INTERNATIONAL BUSINESS MACHINES - L
UNIT NAME UNIT NO.
——
e Normal SR
A7Step Panel : Operation . Indication Data
14.10 ] IM | Observe following INPUT MULTI-
PLEXER display lamps:
S, 2, 4, 6, 8 and 10 Lit _
all others Not lit _
1411 | ™ Set OUTPUT REGISTERS selector
switch to EMR,
14.12 | ™M Obhserve OQOUTPUT REGISTERS-REG None lit
. lamps.
14.13 MT Press and release PIO.
14.14 | IM Observe following OUTPUT
JREGISTERS-REG lamps:
S, 2, 4, 6, 8and 10 ' Lit
all others Not lit _
1415 | IM Observe following INPUT
MULTIPLEXER display lamps:
S, 2, 4, 6, 8and 10 Not lit
all others _ Lit L
14.16 { MT. . }Press and release PIO.
14.17 | M Observe following OUTPUT
. REGISTERS-REG lamps:
1, 3,5, 17 9and 11 Lit
all others th lit
14.18 'l Observe following INPUT
' MULTIPLEXER display lamps:
S, 2, 4, 6, 8and 10 Lit
all others Not lit
’
(Al mmganmnnmmmmmammwg@ . NUMBER

 EneEEEEEEEESEEEEnE .
- _ : - - . -‘ - 7_ /4{._ - _

Figure 7-14. Load of EM Register from LDAT AV Line Check (Sheet 2)
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“INTERNATIONAL BUSINESS MACHINES— . -~
UNIT NAME:" - T ~ " ] UNIT NO. °
| .Stfep - | Panel Operation Inl\:i(;z;??oln Dat"a
15.0 Error Dete'ction.-'
EXP. This procedure checks the LVDAME
disagreement detectors and indicatorg.
ATB[CIo[E[F[GIHLI [ J]K]LIM[N[O]P]Q[R]FAGE] |PAGES| NUMBER
m . ‘;.A, of | ;' A-- . . y

Figure 7-15. Error Detection and Computer Channel Control Check (Sheet 1 of 12) .,
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INTERNATIONAL BUSINESS MACHINES~ - - -
| co— S——— R—
UNIT NAME
: A 1 . . - . | Normal o
Step . | Panel J: Operation - Indication - Duata
15.1 PC Press and release POWER SUPPLY
’ ERROR. B
15.2 | MT | Set COMMAND-A1 throuh
COMMAND-A9 to "ones".
15.3 M Press and release ACTIVE-123
15.4 | IM Ogsérve following lamps:
123 Lit
123 Not lit
123 Not lit
15.5 M Press and release INACTIVE-O0. o
15.5.1] ™ Observe INACTIVE-0. Lit ——n
15.6 M Observe following lamps: : ‘ ‘
- AI3-1 _ Lit '
LDATAV-1 Lit : ,
ADV-A Lit - ¢
PBAVN-A Lit -
G5DVN-A ' Lit o
h‘ All other ERROR DETECTION Not lit _;
15.7 MT Press and release PIO.
15.8 M Observe following lamps: _
' AlV-1 through A9V-1 - Lit
PIODV-A Lit
15.9 M Press and release ACTIVE-123.
15,10 | IM Observe following lanipé: _
123 °* Not lit
123 - Lit
123 - _ _ Not lit

PASE[OF[PAGES|  NUMBER:

Figure 7-15. Error Detection arid Computer Channel Control Check (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES -

UNIT NO. -

Figure 7-15.

pasenm———
UNIT NAME:
- o . r Normal IR
Step Panel ‘ Operat_lon Indication ‘Data
15,111 M Observe, following lanips: :
AI3V-2 Lit
' LDATAV-2 Lit —
ADV-B Lit -
.PBAVN-B Lit
G5DVN-B Lit _
All other ERROR DETECTION Not lit :
15.12 | MT Press and release PIO.
15131 IM Observe following lamps: :
A1V -2 through A9Vv-2 Lit
PIODV-B Lit
15,14 | IM Press and release ACTIVE-123. -
A
15 15 | IM Observe following lamps: H
. 123 Not lit- L !
123 Not lit - i
123 Lit
15.16 § IM Observe following lamps: :
AI3V-3 Lit
LDATAV-3 Lit _
ADV-C Lit .
PBAVN-C Lit :
G5DVN-C Lit .
All other ERROR DETECTION Not lit .
15.17 | MT Press and release PIO,
’ ’
15.18 jIM Observe following lamps: -
Al1V-3 through A9V-3 Lit _ :
" PIODV-C Lit . . '
15.18 | MT  |Set COMMAND-A1 through | :
. JCOMMAND-A9 to ""zeros'. _ ’
ATpJcToTelrfolnTi [yIcy[iINjo}PiO{R PAGE[OF|PAGER]  NUMAER - |
(NS O O 0 1O 6 D N6 O O O KN NS [ SRR S

‘Error Detection and Computer Channel Control Check (Sheet 3) . . .«
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INTERNATIONAL BUSINESS MACHINES - _ _
UNIT NAME: ~ — JuNIT NO.
—_ " Normal -
S'tep Pa.nel. Operatiqn Indication - Data -.
15.20 | IM Press and release ACTIVE-123.
15.21 M Observe following lamps:
‘ 123 ' Lit —_—
123 Not 1it —_—
123 Not lit ——
15.22 ™M Observe following lamps:
: ’ ADV-A Lit
PBAVN-A Lit
Al3-1 : Lit
LDATAV-1 Lit
All other ERROR DETECTION Not lit
15.23 | MT Press and release PIO.
15.24 M Observe following lamps:
TRSV-1 ' Lit —_—
DATAV-1 Lit . _
PIODV-A Lit _
15.25 | IM Press and release ACTIVE-123.
15.26 IM . | Observe following lanips:
) 123 Not lit
123 . Lit
’ 123 . | - Not 1it
15.27 "IM Observe following lamps: _
ADV-B Lit 1 ———
PBAVN-B ' Lit ) =
G5DVN-B Lit _
Al3-2 Lit
LDATAV-2 Lit { ———
v o All other ERROR DETECTION Not lit —_—
15.28 MT . Pre'ss and release PIO. '
15.29 IM | Observe following lamps: :
TRSV-2 Lit —_—
DATAV-2 Lit ' ——
PIODV-B - Lit —_—
A|BICIDIE|F|G]H[I]J|K]LIMIN[O|PIQ]R|PAGE PAGES.NUMBER_"'
_ " JorF |A-

Figure 7-15.- Error Detection and Computer Channel Control Check (Sheet 4)

| 1vV-7-112



INTERNATIONAL BUSINESS MACHINES- BRI
UNIT NAME:~ -~~~ " UNIT NO. .
- . 1 . Normal - '
Step Pa.ne_l Operation Indication Data
15.30 | IM  { Press and release ACTIVE-123.
15. 31_ M Observe following lamps: A
: 125 Not lit
123 Not lit —_
123 Lit -_—
15.32 -} IM Observe following lamps:
' ADV-C Lit —_—
PBAVN-C Lit -
G5DVN-C Lit -
Al3-3 : ) Lit
LDATAV-3 . Lit —
All other ERROR DETECTION Not lit —_—
15.33 MT Press and release PIO,
15.34 M Observe following lamps:
TRSV-3 Lit
DATAV-3 Lit
PIODV-C Lit
15.35 M Press and release INACTIVE-1.
15.36 M Observe following lamps:
INACTIVE-0 Not lit
INACTIVE-1 -Lit
15.37 M Observe following lamps:
AI3V-3 Lit _—
TRSV-3 Lit —_—
LDATAV-3 Lit —_—
DATAV-3 Lit
PIODV-C : Lit
AlV-3 through A9V-3 Lit
ADV-C Lit
PBAVN-C- Lit
G5DVN-C Lit
4 All other ERROR DETECTION Not lit
15.38 M Press and release 123.
AlB|CIDIE|F|G|H{I|J]K]L|MIN]O]P]Q|R|PAGE| |PAGES NUMBER:
. ' 1 OF 1A= ) :

Figure 7-15. Error Detection and Computer Channel Control Check (Sheet 5)
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"~ INTERNATIONAL BUSINESS MACHINES— .~ = -
' UNI

Sier AT et &

R

__#

UNIT NAME:
o X ' Normal
L Step Panel Operation lndic'a:io'n Data -
15.39] ™ Observe following lamps: '
123 - Lit
123 Not lit
123 - Not lit
15.40) '™M Observe following larhps: -
AI3V-1 Lit ;
, TRSV-1 Lit - l
LDATAV-1 Lit ~ ,
DATAV-1 Lit VT
PIODV-A - Lit [
AlV-1 through A9V-1 Lit .
ADV-A Lit
PBAVN-A Lit
G5DVN-A : .Lit
» All other ERROR DETECTION Not 1it
1_5 41| ™M Press and release 123.
1‘5;42- ™M Observe 'following lamps.
123 Not lit
123 Lit
123 Not lit
15.43 | ™M Observe following lampé: o
B AI3V-2 ‘Lit
TRSV-2 Lit
LDATAV-2 © Lit
.DATAV-2 Lit
PIODV-B Lit
r A1V-2 through A9V-2 Lit
ADV-B. Lit
-PBAVN-B Lit
G5DVN-B Lit
All other ERROR DETECTION Not lit
1544 | IM Press and release TMR.,
.
%

Figure 7-15. Error Detection and Comiputer ;Channelr»Control-fCh'eck-(Sheet 6) ... .-l
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INTERNATION

AL BUSINESS MACHINES—

UNIT NAME:

N

Step

Panel

Operation

[

Normal :
Indication

UNIT NO,

Data =

15.45

15.47
15. 48
15 49
15. 50

15.51

15. 52

15.53

15. 46

15.54

IM

‘MT

IM

M

MT

‘IM

Observe following lamps:
TMR
INACTIVE-1
INACTIVE-0
123 '
123
123 A
All ERROR DETECTION

Set address 613 (110 001 011) into
ADDRESS REGISTER-COMMAND
switches.

Sct 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.

PR T

Lit
Not lit
Not lit
Not lit
Not lit
Not lit
Not lit

Lit
Not lit

All lit .

— L e 2

Figure 7-15. Error Detecti’on and Computer Channel Control Check (Sheet 7) .
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INTERNATIONAL BUSINESS MACHINES -

UNIT NAME: UNIT NO.
Normal
‘Step Panel . Operation Indication Data
15.55 IM ., Observe followmg lamps:
: REG-3 Lit
REG-§ Lit
REG-9 Lit
All other REG lamps Not lit
15.56 ™ Observe following lamps: o
LINTCV-1 Lit
HALTV-1 Lit
INFOV-1 Lit
PCINFV-A Lit
' INTCV-1 Lit
All other ERROR DETECTION Not lit
15.56.1] DAI With oscilloscope, observe signal +6V level . ——
' at TP2H. .
15.57 | IM Set COMD-2, 5 and 8 to "'1'";
Set COMD-3, 6 and 9 to "0"",
15.58 M Press and release INSERT,
A 15.59 IM Observe followmg lamps:
REG-2 Lit
REG-5 Lit
REG-8 Lit
_ _ All other REG lamps Not lit
15.60 M Press and release ERROR
- ‘ DETECTION-RESET.
15.61 ™M Observe following lamps:
LINTCV-2 Lit
HALTV-2 Lit
INFOV-2 Lit
PCINFV-B Lit
INTCV-2 Lit
_ All other ERROR DETECTION Not lit
16.61.1 ] DAI - | With oscilloscope, observe signal 0V level ——
. at TP2H. '
15.62, | IM Set COMD-1, 4 and 7 to "1"; .
Set COMD-2, 5 and 8 to ''0"". - :
AlB]c]p]E H] L]J[K[L]MIN]O]P[QIR]PAGE] |PAGES] NUMBER

Figure 7-15,
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INTERNATIONAL BUSINESS MACHINES-

Figure 7-15.

UNIT NAME 4. UNIT NO.
AR
. Normal
Step P:‘meI v Operation Indication Data
15.63 | IM Press and release INSERT.
15.64 1 IM Observe following lamps
REG-1 Lit
REG-4 Lit
"REG-T - Lit
' All other REG lamps Not lit
15.65 | IM Press and release ERROR
. DETECTION-RESET .
15.66 ] IM Observe following lamps:
LINTCV-3 Lit
HALTV-3 Lit
INFOV -3 Lit '
PCINFV-C Lit
INTCV-3 Lit o
All other ERROR DETECTION Not lit '
15.67 | IM Set COMD-2, 5and 8 to ''1
15.68 | IM Fress and release INSERT.
1569 | IM Observe following lamps:
REG-1 Lit
REG-2 Lit
REG-4 Lit
REG-5 Lit
REG-7 Lit
REG-8 Lit
All other REG lamps Not lit
15.70 JIM- Ypress and release ERROR
' DETECTION-RESET.
4
unﬂmaanmnnmmmmmnmmwg . NUMBER -

Error Detection and Conripu_ter Channel Control Check (Sheet 9)
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INTERNATIONAL BUSINESS MACHINES -~ -
UNIT NAME: UNIT NO.
V . ) Normal .}
. Step Panel Operation rmdication Data
e 15.71' ™M | Observe following lamps:
. INTCV (above OPERATING MODE
SWITCH) . Lit .
LINTCV-1 Lit -
HALTV-1 : Lit -
INFOV-1 Lit
PCINFV-A Lit
INTCV-1 Lit :
» All other ERROR DETECTION Not lit , : i
15.92.] PC  |Observe HLT. Lit ,
15.72 | M Set COMD-3, 6 and 9 to "1, ;
15.73 | IM Press and release INSERT, ’
1574 | IM Observe following lamps:
REG-1 through REG-9 Lit
- | All other REG lamps Not lit
15.75 | IM Press and release ERROR b
DETECTION-RESET, '
15.76 { IM Observe ERROR DETECTION l:_mips. None lit
1577 | IM Observe INTCV ' Lit
15.78 { IM Set COMD-2, 5 and 8 to "0,
15.79 | IM Press and release INSERT,
15480 | IM Observe following lamps:
' REG-1 : Lit
REG-3 Lit
REG-4 ‘ Lit
REG-6 , , Lit
REG-T7 Lit
- REG-8 Lit
All other REG lamps Not lit
’

N 1GRAANNINANN0ER0D
---....--..----‘--
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Figure 7-15. Error-Detection and Comiputer Channel Control Check (Sheet 10)
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o INTERNATIONAL BUSINESS MACHINES— . =
UNIT NAME: = ~ R UNIT NO.
N A . Normal -
Step Panel OQperation Indication Data
15.81 ™ Observe .following 1amp$:
INTCV Lit
LINTCV-2 Lit
HALTV-2 Lit
INFOV-2 Lit
d PCINFV-B Lit
INTCV-2 Lit
_ All other ERROR DETECTION Not 1it
156.81.1| PC Observe HLT. Lit —_—
15.82 | ™ Set COMD-1, 4 and 7 to "0";
Set COMD-2, 5 and 8 to "1",
15.83 M Press and release INSERT.
15. 84 ™M 'L Observe following lamps:
REG-2 Lit
REG-3 Lit
REG-5 Lit
REG-6 Lit
‘ REG-8 Lit
’ . REG-9 1 Lit
All other REG lamps Not 1it
15.85 M Press and release ERROR
DETECTION-RESET.
15. 86 IM Observe following lamps:
. INTCV . Lit -
LINTCV-3 Lit -
HALTV-3 Lit
INFOV-3 Lit
PCINFV-C Lit
INTCV-3 Lit
All other ERROR DETECTION Not lit
15.86.1( PC Observe HLT. | Lit
15.87- | IM Set COMD-2, 3, 5,.6, 8and 9
to IYOV'.
Ale]c]o[E]F]G]H[ i [U]K]L]M]N]O]P]Q]R]PAGE] |PAGES] NUMBER |
» . 11t clofl olA-c o
. | Figure 7-15. Error Detection and Computer Channel Control Check (Sheet-11). - .
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l lNTERNATIONﬁL BUSINESS MACN'NES-

UNIT NAME: -
' . Normal SR
Step ] Panel ‘ Operation . ‘Indication ’ Dntaﬁ
‘15.88) pC Press and release POWER SUPPLY
: : ERROR
15 89] M Observe following lamps:
’ : 'REG lamps | None 1it
ERROR DETECTION lamps- ‘None 1it
INTCV _ Not lit
15.90]. PC Observe ERROR, CHANNEL and. Not lit
T MODULE lamps. .
b.’
—/‘
. - )
Al IHEBDDHHHBHDDEDDDWHW ) NWI!I
----.-...----.----

| Figure 7-15. Error Detection and Compiter Channel Control Check (Sheet 12) : ) E ' .
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. ' Figure 7-16. Address Register Feedback Check. (Sheet 1 O,f_3) ,

M
‘ INTERNATIONAL BUS!NESS MACHINES~
m_ S
UN'T NAME: . ‘ UNIT NO.
: ' : Normal '
Step Pane.l ' Operatu_)n Indication Data
16.0 Address Register Feedback.
EXP The following procedure checks the
loading of the address register and
the feedback of address bits to the
interface.
164 | PC Press and release POWER SUPPLY
ERROR.
16.2 MT Set ADDRESS REGISTER-
COMMAND SWITCHES A1l through
A9 to-off.
16.3 MT Press and release REPEAT.
16.4 | MT Observe REPEAT. Lit
16.5 - | MT Press and release PIO.

‘ 16.6 |MT Sequentially set ADDRESS Refer to
REGISTER-COMMAND switches Al Operation
through A9 to on and verify that column,
corresponding COMMAND and
FEEDBACK lamps light as each
switch is pressed

16._7 MT - Press and relea_se REPEAT. .
16.8. MT Observe REPEAT. Not lit
16.8.1 I MT Observe ADDRESS REGISTER- None lit -
: _FEEDBACK lamps _ '
16.9 ™M Set OUTPUT REGISTERS selector
) switch to- DIN.
16.10 | MT Set ADDRESS REGISTER-
COMMAND switches as follows:
Al, A2, A8 and A9 to on
all others to off
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INTERNATIONAL BUSINESS MACHINES-— -
UNIT NAME: ' ' UNIT NO.
., 4 |  wNormar -
Step Panel' o S Operagion " Indication Data
—/ . ‘
16.11 M ‘Set OUTPUT REGISTERS-COMD
: switches as follows:
20, 22 and 24 to "1" (on)
all others to "0" (off)
16.12 | ™M | Press and release INSERT.
16.13 | ™ Observe following OUTPUT
REGISTERS-REG lamps: :
20, 22 and 24 o - | Lit
all others . Not it
16.14 | MT Press and release CIO. ‘
16.14.1| ™ Observe following ERROR
J DETECTION LAMPS: ‘
: -AI3V-1 - “Lit
' LDATAV-1 Lit- —_—
ADV-A ' Lit —_—
PBAVN-A Lit . L ———
"G5DVN-A : _ | Lit
16.14.2] IM | Observe following lamps: E
' ACTIVE-123 ' Lit
INACTIVE-0 ‘ Lit
16.15 MT Press and release PIO.
16.16 | IM . | Observe following ERROR
i DETECTION lamps: _
PIODV-A , Lit,
Alv-1 ' . Lit
A2V-1 ' ‘ ' Lit -
A8V-1 o Lit
- A9V-1. : : Lit
16.17 ' IM- _ Set OUTPUT REGISTERS-COMD ‘
' switches as follows:
23 and 25 to on
“all others to off
AlB|CIDIE|FIGIH[I[JIK]LIMINIOIPIQIRIPAGE| |PAGES| NUMBER -
, A - ' or| - da- -
- Avp

> . : _
Figure 7-16. Address Register Feedback Check (Sheet 2)
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® INTERNATIONAL BUSINESS MACHINES—
UNIT NAME: ' ' ’ UNIT NO.
Ste Panel - eration Normal Data
p ane ' Oper Indication 2
16.18 | IM Press and release INSERT.
16.19 M Observe following OUTPUT
REGISTERS-REG lamps: i
23 and 25 Lit ——
all others Not lit
16.20 | MT Press and release CIO.
16.21 -IM - Observe ERROR DETECTION None lit
lamps.
16.22 M Observe COMPUTER-CHANNEL- Lit —
TMR. .
4
’
Al8 EFGHIJKLMNOPQRPAGE-IPAGES NUMBER

Figure 7-16. Address Register Feedback Check (Sheet 3)
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SINESS MACHINES=

4

. Normal
Operation Indication
17.0 Input Mhltlplexer Load From —4{
~ Address Register.
§ EXP ' This procedure checks the address
: . register inputs to the input
multiplexer.
17.1 | PC Press and release POWER SUPPLY
' ' ERROR.
17.2 M Set INPUT MULTIPLEXER selector
H N o switch to ADDREG.
17.3 | MT . | Set all ADDRESS REGISTER-
' COMMAND switches to "0".
17.4 M Press and release ALTER.
17.5 IM Observe INPUT MULTIPLEXER Not lit
17.6 MT Set COMMAND-A9 to "1".
17.7 IM Press and release ALTER.
17.8 ) 6.5 Observe following lamps:
. INPUT MULTIPLEXER-17 Lit

All other INPUT MULTIPLEXER | Not lit

17.9 | MT =} Set COMMAND-AS to "1".
17.10° J IM o» Press and release ALTER.
17.11 | ) 1 observe following lamps: ’
‘ INPUT MULTIPLEXER 17 Lit
18 Lit
All other INPUT MULTIPLEXER Not lit

17.12 I MT Set COMMAND-AT to "1°",

i anREOMNARNINAE0N0
SENEENESEEEENEERRS

iiﬁii;aﬂsiiil.

’

Figure 7-17. Input Multiplexer Load froin Address Register Check (Sheet 1 of 3)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME

UNIT NO.

N OANAROINAANNNEEA0T
SNSCEEENENESRAREEN

T Normal
Step Pangl Opgrat\on . l Indication Data
17.13 | IM ‘Press and release ALTER.
17.14 | IM Observe following lamps:
r ' INPUT MULTIPLEXER 17 through
i .19 1 Lit
' All other INPUT MULTIPLEXER Not lit
17.15 | MT Set COMMAND-AG to "1".
17.16 | IM Press and release ALTER.
17.17 {IM Observe following lamps:
: INPUT MULTIPLEXER 17 through
‘ 20 Lit
All'other_ INPUT MULTIPLEXER Not lit
17.18° | MT Set COMMAND-AS to "1",
17.19 | IM Press and release ALTER.
17.20 [IM Observe following lamps:
INPUT MULTIPLEXER 17 through
21 Lit
All other INPUT MULTIPLEXER Not 1lit
17.21 MT ° Set COMMAND-A4 to "1"
17.22 {IM Press and release ALTER.
17.23 |IM Observe following lamps:
INPUT MULTIPLEXER 17 through
22 Lit .
All other INPUT MULTIPLEXER Not lit
17.24 {MT Set COMMAND-A3 to "1".
17.25 M Press and release ALTER.
17.26 |m™M Observe following lamps:
' : INPUT MULTIPLEXER 17 through
23
All other INPUT MUL

it

Figure 7-17. Input Multiplexer Load from Address Register Check (Sheet 2)
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N’ormél .

Operation Indication ° D.’lta'
Set COMMAND-A2 to "1". ' - f
IM | Press and re'lease ALTER. |
IM 'jObserve following lamps L
L T INPUT! MULTIPLEXER 17 through '
. 24 Lit -
- All other INPUT MULTIPLEXER Not lit —
17.30 |MT. - | Set COMMAND-A1 to "1"
17.31 Jim " Press and release ALTER.
17.32 |IM Observe following lamps:
' INPUT MULTIPLEXER 17 through | .
.25 Lit

2 All other INPUT MULTIPLEXER Not lit

R EFREL LR RIR

--,----WE@
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T ) 7 7 o o }.7...lv T °

Figure 7-17. Input 'MultipléXex_';_Load from Addre'ssARe_gisterA Check (Sheet:3)
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® INTERNATIONAL BUSINESS MACHINES—
a ) .
UNIT NAME: “TUNIT RO
Step Panel . ' [ Normal
a Operation Indication Data
18.0 TSYNC, GCSYNCX and ICSN,
EXP. This procedure checks the character-
istics of the TSYNC, GCSYNCX and
ICSN signals.
18.1 PC Press and release POWER SUPPLY
ERROR.
18.2 IM Set all OUTPUT REGISTERS-COMD
switches to 0" (off).
18.3 IM Set OUTPUT REGISTERS selector
switch to CR.
18.4 IM | Press and relqase INSERT.
18.5 M Observe OUTPUT REGISTERS-REG None lit L
. lamps.
18. 6 IM | Set OUTPUT REGISTERS selector
B switch to DIN.
187 |* M | Set OUTPUT REGISTERS-COMD
switches as follows:
Sto"1'" (on)
all others to "0" (off)
18 8 IM Press and release INSERT.
18.9 M Observe following OUTPUT REGIS -
TER-REG lamps: .
S . Lit
all others Not lit
18 10 MT Press and release TEL SAMPLE,
18.10. 1 MT Press and release RCA SAMPLE,
18. 11 MT Press and release SAMPLE RESET.
33 u]n[o[rlolnIrase]orlraces] numseRr
2 ya 7~ ‘e
. Figure 7-18. TSYNC, GCSYNCX and ICSN Checks (Sheet 1 of 5)
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TUNIT NAME:

No rm'a'l

anel - Operation Indication Data:
DAI | With oscilloscope, observe signal at | +6V 192 us.
. | TP23A (TSYNC). pulse every L
4 A 4.2 ms. o
MT | Press and release TEL SAMPLE. I
18. 14 MT Press and release TEL SAMPLE, +6V 192 us .
' and observe signal at TP23A (TSYNC)| pulse each s
when TEL SAMPLE is pressed. time switch L
‘ . is pressed. .
18. 15 DAI | With oscilloscope, observe signals
at following points:
TP12D (GCSYNCX) ' ov
TP12E (ICSN) ' oV i
18.16] IM | Set OUTPUT REGISTERS-COMD
switches as follows:
1to"1'" (on)
all others to '"0" (off)
18. 17 IM Press and release INSERT.
18.18 IM Observe following OUTPUT REGIS-
: TERS-REG lamps:
1 Lit o
all others Not lit 4
18.19 MT Press and release RCA 110 SAMPLE
18.20| MT | Press and release SAMPLE RESET.
18.21 | DAl Wlthi oscilloscope, observe signals . :
. at following points: ‘ _
TP23A (TSYNC) ov iy
h ‘ - TP12D (GCSYNCX) +28V 192 ps’ E
pulse every o
‘ 4. 2 ms, ' -
/. - —

Figure 7-18. TSYNC, GCSYNCX and ICSN Checks (Sheet 2)
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| '—"m"l-:ﬁu' IATIONAL BUS SINESS MACHINES-

[UNIT NAME , , UNIT NO.

18. 22 MT Press and release RCA 110 SAMPLE | +28V 192 ps

and observe signal at TP12D pulse cach
(GCSYMCX) when RCA 110 SAMPLE time switch
is pressed. is pressed.

18,23 IM Set OUTPUT REGISTERS -COMD
’ switches as follows:

3to''1"” (on)

all others to "O" (off)

18. 24 IM Press-and're.loase INSERT.
18. 25 IM Observe following OUTPUT REGIS-
TERS-REG lamps:
3 Lit
all others Not lit

18. 26 MT Press and release RCA 110 SAMPLE.

18. 27 DAl ] With oscilloscope, observe signals N
at following points:
"TP12D (GCSYNCX) +28V level ~
TP23A (TSYNC) ' ov -

- 18.28] IM | Press and release OUTPUT REGIS- |
TERS-REG RESET,

. v

-18.29] IM | Observe OUTPUT REGISTERS-REG | None lit

. . lamps, :

18. 30 MT Press and release RCA 110 SAMPLET

" 18.31 DAI | With oscilloscope, observe signal at | 0OV
‘TP12D (GCSYNCX)

18,32 IM ~Set OUTPUT REGISTERS-COMD
' ‘switches as follows:
2to"1" (on)
all others to "0" (off)

) -

unnuannmnnnummmunm@. “NUMBER

Figure 7-18. TSYNC, GCSYNCX and ICSN Checks (Sheet 3)
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18.

v-7-

18.

18.
18,

18,
18.
18,

18.

42

43

44

451

46

[UNIT NAME:

: _-"Op'era'tion

“BUBINESS MACHINES=

" Indication | Data

‘Normal

130

IM

MT

DAI

M

IM

M

‘DAL

"I Press and feleese INSERT.

Observe-following OUTPUT REGIS-

. '~TERS-REG lamps:
12 .

all other_s

Press and re'le‘ase TEL SAMPLE.

"With osc1lloscope. observe sngnals '

at following points:
" TP23A (TSYNC) .
TPIZD (GCSYNCX)

Set all OUTPUT REGISTERS COMD

| switches to "'0'" (off)

Press and release OUTPUT REGIS-

';‘,ERS REG RESET

- | Observe OU'I‘PUT REGISTERS REG
1 lamps

Press and release TEL SAMPLE. f

‘With oscllloscope obeerve sxgnal

at TP 23A (TSYNC)

Set OUTPUT REGISTERS selector _

switch to. GC.

Press and release INSERT

Observe OUTPUT REGISTERS -REG
lamps. :

With oscxlloscope, observe sxgnal

-} at 'I'P12E (ICSN)

| m

unnnnmnmnnnnmmmanm
el L UL L L L L L LI

“Set OUTPUT. REGISTERS selector

switch to CR.

46V level

0V o
-'Ndhe lit o

ov

None lit ~ "}

428V lev_el__ N

Figure 7-18. TSYNC, GCSYNCX and 'ICSNfCh_ecksA(Sheet 8
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Not lit




TINTERNATIO

NAL BUSINESS MACHIN

————

18. 49

JTRI2E (ICSN).

0 1ARAEANNAANNNDRANG
-..-..---.--...---

T L

UNIT NAME, TUNIT No.

Stgp | Panel . Normal

"# 4 Operation Indication Data
'i8.47 | 1M ]Press and release INSERT.

is.48 | 1M [Ouservc OUTPUT REGISTERS-REG | None lit o

: lamps.
DAI With oscilluscope, observe signal at 0V level

Figure 7-18. TSYNC, GCSYNCX and ICSN Checks (Sheet 5)
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INTERNATIONAL Busmess MACHINES- ;;-_f?v

_UNIT NAME: " [UNIT NO: ..
. Step Panel ~ Operation - Ile(;::.::?on 1.« ‘I‘)at‘@:v_
19.0 Enable Cornparé"
EXP | The following procedure checks the -
: " set.and reset conditions for ENABLE] -
COMPARE. N N
19.1 | PC | Press and reiease POWER SUPPLY B
s ERROR. '
19.2 'MT - | Press and release ENABLE
A - | COMPARE. |
19.5 | M | Observe ENABLE COMPARE Not lit -
19.4 | ™ . | set ouTPUT REGISTERS selector g
N R L swlt«.h to DIN
19.5 M - | Set COMD 'switches as follows
S to on
@ll others to off _ 2
19.6 . ™M Press and release INSERT
19.6.1 M Observe following OUTPUT REGIS-
' - TERS-REG lamps S
'8 Lit
All others - _ | Not 1it
|19.7 MT Press and release ENABLE -
. COMPARE.” < L
19.8 MT | Observe ENABLE COMPARE Lt
{19.9° | IM -~ Press and release. REG RESET _ .‘ | -
19.10 | M Observe REG-S, - | Netit
19.11 | MT = | Press and 1elease ENABLE |
_ . | COMPARE.. o R .
19.12 | MT | Observe ENABLE COMPARE o, | Notdit | e

HiJKLMNoPOngj;

PAGES

TNUMBER |

Flgure 7- 19 Enable Compare Check (Sheet 1 of 2)
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[ INTERNATIONAL BUSINESS MACHINES-—

1 UNIT NAME " UNIT NO. -
Normal

Step Pz;ne‘l Operation Indication Data
19.13 IM . Press and release INSERT.
19.14 | ™ #- Observe REG-S - Lit
19,15 MT Press and release ENABLE
. COMPARE,
19.16 | MT | Observe ENABLE COMPARE. Lit _—
'19.17 PC Press and release POWER SUPPLY

‘|- ERROR.
19.18 MT Observe ENABLE COMPARE. Not lit
19.19 ™ Observe OUTPUT REGISTERS- None lit —_—
: REG lamps.
Alsl[clolelr]c[H]1]y]xILIMIN]IOIP]Q]R]IPAGE ]PAGES NUMBER
. . g1 : of A= i

Figure 7-19. Enable Compare Check (Sheet 2)
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Lo * Normal ' B
Step Panel Operation . Indication - Df\tav: .
20.0 CST, DST and HLT.
EXP This procedure checks the operatlon :
of CST, DST and HLT.
EXP - The following steps ensure that
ADAPT mode displays are disabled
unless the LVDAME is in DST.
20.1 M Set OPERATING MODE to MAN
TEST.
20.2 PPC Press and release POWER 'SUPPLY
ERROR.
20.3 MT -7 | With oscilloscope, observe signals
at the following points:
" TP71 (TP DST) 0Vv. level
A | TP72 (DST) 0 V level -
20.4 M Set OUTPUT REGISTERS selector
switch to DIN, .
20.5' |IM Set all OUTPUT REGISTERS COMD
switches to "1" (on). .
20.6 IM ,;P'ress and re'lease INSERT. »
20.7 |IM Observe OUTPUT REGISTERS - Lit
. REG lamps.
20.8 IM Set INPUT MULTIPLEXER
=~ selector -switch to DIN,
20.9 IM Press and release ALTER. - o
120.10 J1m .Observe INPUT MULTIPLEXER Lit -
display lamps. ' o

Figure 7-20. CST, DST and HLT Checks (Sheet 1 of 7)
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| INTERNATIONAL BUSINESS MACHINES—

Figure 7-20. CST, DST and HLT Checks (Sheet 2)

UNIT NAME: UNIT NO.
R Normal
Step. Panell Operation Indication . Data
20.11 | ™ Set all OUTPUT REGISTERS-COMD
. switches to "0 (off).
20.12 IM Set OPERATING MODE to ADAPT.
20.13 PC Observe ERROR, CHANNEL and All lit except
o MODULE lamps. +6. —_—
'20.13.1| MT Observe DATA COMPARE ERROR. | Lit —_—
20.14 |TM Observe following lamps: ‘
OQUTPUT REGISTERS-REG lamps Not lit
% INPUT MULTIPLEXER display Not lit ——
© | lamps. :
20:15 M Press and release INSERT.
20.16. IM Press and release ALTER.
20.17 MT Press and release SET DA DST.
20.18 PC Observe DST. Lit
20:19 m. Observe following lamps:
‘ OUTPUT REGISTERS-REG lamps Lit —
INPUT MULTIPLEXER-display Lit —_—
. lamps.
20.20 ™ Press and release INSERT.
20.21 ™M Observe OUTPUT REGISTERS-REG | None lit
: lamps. .
20.21.1| PC Observe ERROR +6. Lit
20.22 ™ Press and release ALTER.
20.23 M Observe INPUT MULTIPLEXER Not 1it
: display lamps.
20.24 MT With oscilloscope. observe signals,
h at the following points: :
TP71 (TP DST) -6 V(0.5)V| ——
TP72 (DST) +6 V (x0.5) V| ————
AjB E|IFIGIH] I |J|K|L]|MINJO|P]QIR|PAGE| |PAGES NUMBER
: , . or | |a-
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Flgure 7-20. CST, DST and HLT Checks (Sheet 3)

IV-T7-136

' ) _ Normal ... a
Step | Panel ‘Operation Indication Data
EXP., § ,The following steps ensure that DST

: cannot be set in ASTEC mode
20.25 | MT Press’ and release RESET DADST
20.26 | PC - | Observe DST. Not Iit
20.27 | IM Set OPERATING MODE to ASTEC.
20.28 ‘1 PC Observe ERROR CHANNEL and Not 1it
‘ MODULE lamps.
20.29 I MT Press and release SET DA DST.
20.30 { PC Observe DST. .| Notlit .
20.31 |IM | Set OPERATING MODE to ADAPT.
20.32 | MT Press and release SET DA DST.
-20.33 | pc Observe DST. i " Lit
20.34 | pC Observe ERROR, CHANNEL and Lit
: MODULE lamps. .
20.35 |'MT Press and release RESET DA DST.
20.36 | PC Observe DST. Not lit
EXP The following steps check the HLTX |
and HLT1 lamps.and the HLTX and
HLTl signals to the ‘interface

20.37 DAI - : Usmg oscxlloscope, observe slgnal B OV level'

. at TP27D (HLT X). - % o '
20.38 MT " Press and. release SET DA HLT
20.39 | Pc | observe HLTX ~ Lit




o

. , - INTERNATIONAL BUSINESS MACHINES - ‘ :
| UNIT NAME: | | - UNIT NO.
. . ) ' Normal ' ,
Step Panel o Operation Indication Data
20. 40 MT Using oscilloscope, -observe signal +28 (—tO; 5V —
at TP27D (HLT X). ' . .
20.41 MT Press and release RESET DA HLT.
20.42 | PC | Observe HLTX. = [ Not1it :
20. 43 PC Press and reiease HLTX(.
20. 44 PC Observe HLTX. . Lit ——
{20.45 DAI With oscilloscope, observe signal 0 V level —_—
at TP27G (HLT 1). :
20..46 PC Press and release HLTJ.
20. 47 PC - Observe HLT1. : Lit —_—
20.48 DAI With oscilloscope, observe signal +28 (:0.5) V —_—_—
. ' .at TP27G (HLT 1).. :
20. 49 PC Press and reclease POWER SUPPLY
: ERROR. ’
20.50 PC’ Observe following lamps:
- | HLTX Not 1it —_—
HLT1 , Not lit _—
20.51 M Set OPERATING MODE to MAN
TEST.
"’ 20.51.1) PC Observe ERROR, CHANNEL and None lit —
MODULE lamps. '
EXP The following steps check the HALTV]
. interface lines, the HLT indicator
and the HALTYV disagreement error :
detector. . ,
. _ .
A|B|C|DIE[F{G]|H]|I]|VIK]L[M|N]O|P|Q]R|PAGE PAGES NUMBER .
. oF " A-
‘ ’ Figure 7-20. CST, DST and HLT Checks (Sheet 4)
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12053 IM Set OUTPUT REGISTERS selector
: switches to DIN.
20.54 | ™ Set QUTPUT REGISTERS-COMD
) switches as follows:
13 to on
_ all others to off
20.55 | M Press and relcase INSERT. .
20.56 |} ™ - Observe following OUTPUT
REGISTERS-REG lamps: o
13 ‘ . Lit ————— ]
all others _ Not lit e
20.57 | M 86t COMD-13 to off. i |
20.58 | MT Press CIO.
20.59 | PC _} Observe ERROR, CHANNEL and A ——
: MODULE lamps. o T
20.60 | IM | Set OUTPUT REGISTERS selector -
switch to CIU. |
20.61 | IM Set ou'rpu"r REGISTERS-COMD
: switches as follows: :
’ 1, 3 and Ftoon

UNIT NAME: UNITNO. ]

1. . 1 Normal ]
-Step | Panel | - Operation mdication | Dwa |-
20.52 ] MT | Bé ADDRESS REGISTER- | SO

COMMAND switches as follows:
A9, A8, A4, A2 and Altoon
A7, AB, Ab5 and A3 to off

all others to off
20.62 | IM Press and release INSERT

Figure 7-20. CST, DST and HLT Checks (Sheet 5)
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INTERNATIONAL BUSINESS MACHINES— C
UNIT NAME: UNIT NO.
‘ Normal
/ 3 .
Step {7 Panel Operation Indication .Data
20.63 M Observe following OUTPUT
' - REGISTERS-REG lamps:
1, 2 and 3 Lit
all others Not lit —_
(Disregard ERROR DETECTION
lamps.)
20.64 | PC Observe HLT.. Lit —_—
20.65 IM Press and release ACTIVE-123.
(Disregard ERROR DETECTION
lamps. ) .
20.66 IV Observe ACTIVE-123. Lit —_—
20.67 M Press and release INACTIVE-Q if
INACTIVE-0 lamp is not lit,
20.68 IM Observe INACTIVE-Q. Lit
20.69 | PC Observe HLT. Lit ————
20.70 | ™ Press and release ACTIVE-123. - -
20.171 M Observe ACTIVE-123. Lit
20.72 PC Observe HLT. Lit
20.173 M Press and release ACTIVE-123.
20.714 | ™ Observe ACTIVE-123. Lit
20.175 PC Observe HLT. lit
EXP. The following steps ensure that the
ASTEC mode inhibits the HLT signal
and HLT display.
20.76 M Set OPERATING MODE to ASTEC.
20.76.1 | IM Observe OUTPUT REGISTERS-REG | None lit
: lamps.
20. 717 PC Observe HLT. , Not lit _
A[B[CIDIE[F|GIHII]J]|K]L[MINIO[PIQIR|PAGE [PAGES NUMBER
| . OF JA- '

Figure 7-20. CST, DST and HLT Checks (Sheet 6)
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INTERNATIONAL BUSINESS MACHINES— . _ P
UNIT NAME: | JUNIT NO. -5 7
' o . - ' " Normal . '
Step Panel‘ ‘ Opgratlon Indication Data
20.78 | IM | Set OPERATING MODE to MAN
N TEST.
20.79 | PC = | Observe HLT. - | Lit | —
20.79.1 ™ Observe REG-1, 2 and 3, o lit
20.80 | IM | Set COMD-3tooff.
20.81 M Press and release INSERT.
20.82 | IM Observe following OUTPUT
- REGISTERS-REG lamps: ,
1 and 2 ' : Lit
all others. : Not lit
20.83 | PC Observe HLT. ' Lit - —_—
20.84 | m Set COMD-2 to off. |
20.85 M Press and relecase INSERT.
20.86 | M Observe following OUTPUT
) ~ REGISTERS-REG lamps: o
1 Lit Y RS
all others - Not lit " e ——
20_.87 PC Observe HLT. - Not lit . | ——-—-——
"
- [AIBICIDIEIFIGIH] 1 ]J|KIL|M|N]OIPIQ]RJPAGE] [PAGES .NUMBER
. : . of | JA- L

- -t I
. L i

Figure 7-20. CST, DST and HLT Checks (Sheet 7)
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Figure 7-21. CIO Codes Manual Check (Sheet 1 of 4)

27

4

INTERNATIONAL BUSINESS MACHINES~ S
UNIT NAME: UNIT NO. -
. : . Normal ,
Step . Pane.l Operatlon_ Indication Dat_a
2i.0 Manual Test of CIO Codes.
EXP. This procedure ensures that the four
CIO codes (603,613, 623 and 633)
and the correct data bit/s control the
proper LVDAME functions.
21.1 PC Press and release POWER SUPPLY
' ERROR.
21.2 IM | Set OUTPUT REGISTERS selector
_switch-to DIN. :
21.3 MT Set -ali ADDRESS REGISTER-COM-
MAND switches to off.
21.4 ™M Set all OUTPUT REGISTERS-COMD
switches to on.
21.5 M Press and reclease INSERT.
21.6 | M- | Observe OUTPUT REGISTERS-REG | All lit S
lamps. '
él. 7 Observe LVDAME lamps. Normal dis-
) Note play except
DISCRETE OUTPUT REGISTER that DIS- .
lamp 2 is not connected and does | CRETE OUT-
not light. PUT REG-
ISTER and
DA MODE
REGISTER
. lamps are lit.
21.8 APerform tests 1 through 27 of Table | Refer to
I. (Refer to following explanation.) | Table I.
’ ;]
Al8[cp[E[FI6[H[1 [JIK[LIM[N][O]P[Q]R]PAGE TPAGES ~ NUMBER
. w , A- N N
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INTERNATIONAL BUSINESS MACHINES—

"UNIT NAME: UNIT NO.
. - : - , e Normal ISR B
Step | Pane} Operation Indication Data S
1 EXP, - 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 DINREG.
“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 D