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SECTION 1
INTRODUCTION

1.1 PURPOSE

1.2 SCOPE

1.3 DOCUMENTATION

1.3.1 Publications

1.3.2 Engineering Drawings
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1.3.3 Abbreviations and Conventions

Table 1-1. Abbreviations
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SECTION 2

DESCRIPTION

2.1 GENERAL

Figure 2-1. 

2.2 PHYSICAL DESCRIPTION

 Table 2-1. 

2.2.1 DDIO Controller   

 (Figure 2-2). 

2.2.2 DDIO Buffer Group

2.2.2.1 Card File Assembly

 (Figure 2-3) 

2.2.2.2 Transceiver/Decoder PCBA

 (Figure 2-4) 
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Figure 2-1. Typical DDIO Subsystem
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104036

101531

104060
104050
104040
104048
101520
101521

101596
104199
104198

2.2.2.3 Digital Input PCBA

 (Figure 2-5)

2.2.2.4 Digital Output PCBA

 (Figure 2-6)

2.2.2.5 Bus Terminator assembly

 (Figure 2-7)

2.2.2.6 Bus Extender assembly

 (Figure 2-8)

2.2.2.7 Cable Assembly

 Figure 2-9.
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Figure 2-2. DDIO Controller PCBA
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Figure 2-3. DDIO Card File Assembly
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Figure 2-4. Transceiver/Decoder PCBA

Figure 2-5. Digital Input PCBA
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Figure 2-6. Digital Output PCBA

Figure 2-7. Bus Terminator Board
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10292

Figure 2-8. Bus Extender Assembly (Optional)

DDlOC-TO-CARD FILE. DATA 

Figure 2-9. DDIO Cable Assemblies
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2.3 FUNCTIONAL DESCRIPTION

Figure 2-10. DDIO Subsystem Simplified Block Diagram
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2.3.1 Functional Blocks

Figure 2-11

 Appendix D.

2.3.1.1 DDIOC Assembly

2.3.1.1.1 Control Drivers/Receivers.

2.3.1.1.2 Command Decode Logic.

2.3.1.1.3 Sequence Control Logic.
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Figure 2-11. DDIO Subsystem Detailed Functional Block Diagram.
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 Figure 2-12.

2.3.1.1.4 Data Receivers.

2.3.1.1.5  Output Data Buffers

2.3.1.1.6 Input/Output Data Bus.
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Figure 2-12. Sequence Control Waveforms
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2.3.1.1.7 Input selection Logic.

2.3.1.1.8 Data Drivers.

2.3.1.1.9 Group Address Counter and Buffers.

T e x t

Table 2-2. Group/User  Device  Line Selection
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2.3.1.1.11 Interrupt Logic.

2.3.1.2 DDIOB Group

2.3.1.2.1 Transceiver/Decoder.  

2-15



storage registers.
--) are transferred to

r 16 bi-directional bus lines in the I/0 data
controlled by I/O sequence signals. Each bus
20 ohms.

2.3.1.2.2 Output Drivers Group. Output data signals to the using
ut line drivers. Temporary storage
r date. The output data transfer is
(DCIK-1) pulse. Output data trans-

t the end of output counter state OSEQ2. Each of
ing the output driver group requires the

+12-Vdc 90

-12-Vdc 90

+5 c 260

2.3.1.2.3 Input Driver Group. Input data signals applied to the
TTL compatible signals by 16 input
is under control of input signal

ignals, PINT1- to PINT6- are processed

ch c of the input driver group requires the following power:

+12V 0.108A

+5V 0.328A

2.3.1.3 Additional DDIOB Group

driver boards are required, a second
necessitates the removal of the
cement with an optional bus extender
used in the second card file.

ths for the data, address, and
tions are moved to the second

tching.

2.3.1.4 Data Input/Output Transfer Path

Figure 2-13 the processor and user
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Figure 2-13. Data Input/Output Transfer Path

2 - 1 7



Figure 2-14

2.3.2 Software

2.3.2.1 Device Address

2.3.2.2 Instruction Set
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Figure 2-14. Data Input/Output Timing Diagram
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2.3.2.2.1 EDF RST: Program Reset

2.3.2.2.2 EDF CWD: Command Word.

2.3.2.2.3 WTO: Word Transfer Out.

2.3.2.2.4 WTI: Word Transfer In

2 - 2 0



2.3.2.2.5 WTI7: Read Intermediate Register.

2.3.2.2.6 RDS: Request Device Status.

 (Figure 2-15) 

2.3.2.2.7 ICI: Interrogate Common Interrupts.
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2.3.2.3 Word Format

in Figure 2-15. (O field-1)
Figure 2-16

Figure 2-15. DDIOC Status Word Format for RDS Command. 

Figure 2-16. A-Register Format for EDF Command
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paragraph 2.3.2.2.

2.3.4 Theory of Operation
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SECTION 3
OPERATING PROCEDURES

3.1 GENERAL

ed by the CPU and
processor control
is section for reference

3.2 PROCESSOR CONTROL PANEL

Processor control panel operation is summar ized in the following
aphs. complete operating procedures are rovided in GTE/IS
E0006.

3.2.1 Controls and Indicators

sor control panel is shown in Figure 3-1. Processor
nel controls and indicators are described in Table 3-1.

3.2.2 Program Loading

The following describes program loading using the TTY paper tape
reader. Loading from other devices is described in GTE/IS
manual E0006.

Figure 3-1. Processor Control Panel
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Table 3-1. Processor Control Panel Functions (Sheet 1 of 5)

switch is in thi

In the OFF position, no power
to the processor.

the contents of S-
 -to" ondition).
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Table 3-1. Processor Control Panel Functions (Sheet 2 of 5)
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Table 3-1. Processor Control Panel Functions (Sheet 3 of 5)
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Table 3-1. Processor Control Panel Functions (Sheet 4 of 5)

P Register when the P switch

location specified by

P and I switches are down.

The general-purpose register
selected by the GP REGISTER
switches when the P, I and M
switches are down.

NOTE: Data is  not written into
the I Register.

When the MODE switch is set to the READ
position, the M switch iS selected and
the INITIATE switch is pressed, the contents
of the memory location specified by the con-
tents of the P Register are shown on the
data display indicators.

When the MODE switch is set to the READ
position, the contents of the following
is displayed on the data display
indicators:

The P Register when the P switch

The I Register when the I switch
is up and P is down.

The general-purpose register selected
by the GP REGISTER switches when the
P, I and M switches are down.

tch stops program execution at the
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Table 3-1. Processor Control Panel Functions (Sheet 5 of 5)
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b.

d.

e.

f.

g.

h.

i.

j.

k.

l.

t the LOCK/ON/OFF

by setting the

d. Set the START/STOP/FREE itch to START.

nel, press the HALT switch.

Set the SENSE tches as shown in Table 3-2, to enable
sired function.

Set the P, I, and

checksum of the end-of-tap
ion stops and the processor

If the operator desire
proceed to step 1.
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Table 3-2. SENSE Switch Settings, Single-Segment ROM

a. y the p on the input d
3d).

b. control Tth
SET.

l up if it is d

d.

in Table 3-4.

3-8



Table 3-3. Tape Load Halts, Single-Segment ROM

Table 3-4. Tape Load Halts, Four-Segment ROM

$3

$F

$F

$0 I/O instruction reject.

Enter data and press
RUN.

Press RUN.

by press-
ing RUN.

Restart at P=$55.

f. Enter or inspect configuration data in the A and
B

A ister:

Bits Use

0 thru 3 Unused.

thru 7 Interrupt line.

8 thru 9

10 thru 15 Device address.

B gis r - Not used.

The program loads into the processor

solute progr

3d).
on the input device (steps 3
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SECTION 4
INSTALLATION

4.1 GENERAL

4.2 SITE REQUIREMENTS

4.2.1 Environmental Requirements

4.2.2 Power Requirements 

4.3 UNPACKING AND PACKING

4.4 CABLING

 Figure 4-1.
 Appendix B.

 Appendix C.

4.4.1 I/O Bus
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Figure 4-1. DDIO Subsystem Cabling
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4.4.2 DDIOC/Card File

4.4.3 Communications Power Supply/Card File

4.5 PATCHING

Table 4-1.

4.5.1 Device Address Patches

4.5.2 Input Interrupt Patches

4.5.3 ICI Response Patches

4-3



Table 4-1. DDIOC Patch Locations and Functions

Refer to Appen-
dix D-1, Sheet 2.

4.6 ADJUSTMENTS AFTER INSTALLATION

GTE/IS manual B0037.

4.7 TESTS AFTER INSTALLATION

Section 6.

4.8 REMOVAL AND REPLACEMENT

WARNING

CAUTION

4.8.1 Removal, DDIOC
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4.8.2 Installation, DDIOC
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4.8.3 Removal, Card File PCBA

4.8.4 Installation Card File PCBA

Figure 4-2.

4.8.5 Removal, Card File

(paragraph 4.8.4)
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Figure 4-2. Card File PC Board Slot Positions
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4.8.6 Installation, Card File

(Figure 4-1).

(paragraph 4.8.4).

4.8.7 Removal, Communications Power Supply

4.8.8 Installations, Communications Power Supply

4.8.9 Removal, Communications Power Supply PC Boards

4-8



4.8.10 Installation, Communications Power Supply PC Boards

4-9         /(4-10blank)



SECTION 5
MAINTENANCE

5.1 GENERAL

5.1.1  Maintenance Procedure

Figure 5-1

 Figure 5-1 

5.1.2  Service Logs and Reports

5.2 PREVENTIVE  MAINTENANCE

5.2.1  Periodic Maintenance

Table 5-1

5.2.2 Measuring Power Supply Voltages

 Table 5-2 

 Table 5-3.
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Section 1
Section 2
Section 3
Section 4

Table 5-1

Table 5-2
Table 5-3

Section 6

Figure 5-1. DDIO Subsytem Maintenance Guide (Sheet 1 of 4)
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Section 3

Paragraph 4.4

Paragraph 5.3.1

Paragraph 5.3.3

Paragraph 4.8

Paragraph 5.3.5

Figure 5-1. DDIO Guide (Sheet 2 of 4)
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Paragraph 5.3.4

Section 6 

Figure 5-1. DDIO Subsystem Maintenance Guide (Sheet 3 of 4)
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Paragraph 4.8

Section 6

Section 5

Figure 5-1. DDIO subsystem Maintenance Guide (Sheet 4 of 4)
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Table 5-1. Preventive Maintenance Checklists

Section 6,

Refer to paragraph 5.2.2.

Table 5-2. Power Backplane Test Points
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Table 5-3. Communications Power Supply Voltage Measurement Points

5.3 CORRECTIVE MAINTENANCE

5.3.1 Fault Isolation

Section 6.

5.3.2 Servicing

5-7



5.3.2.1 DDIOC

paragraph 4.8.1

paragraph 4.8.2.

5.3.2.2 Communications Power Supply

GTE/IS manual B0037.

5.3.3 Trouble Analysis

5.3.3.1 Test Program Failure

paragraph 5.3.4

5-8



5.3.3.2 Signal Failures

5.3.3.3 Physical/Mechanical Failures

in Appendix C.

5.3.4 Programs Troubleshooting

5.3.5 Repair

5.3.6 Verifying Proper Operation

Refer to Section 6.

5-9



SECTION 6
PERFORMANCE TESTS

6.1 GENERAL

6.2 DESCRIPTION

6.2.1 Command Acceptance Test (CA)

6.2.2 Group Selection Test (GS)

6-1



6.2.3 Increment Group Test (IG)

6.2.4 Move Bit Test (MB)

6.2.5 Incrementing Pattern Test (IP)

6.2.6 Basic Test (BT)

6.2.7 Intermediate Test (IR)

6.2.8 Select Test Module Test (SM)

6.2.9 Error Queue (EQ)

6-2



6.3 PREREQUISITES

6.4 TEST SETUP

Figure 6-1.

6.5 OPERATING PROCEDURES

paragraph 6.6.
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Figure 6-1. TESDIO Test Setup
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Table 6-1.

Table 6-1.

(Table 6-3)

Table 6-4

6-5



Table 6-1. TESDDIO Control Parameters (Sheet 1 of 2)
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Table 6-1. TESDDIO Control Parameters (Sheet 2 of 2)

Table 6-2. TESDDIO SENSE Switch Settings

Table 6-3. TESDDIO Subprograms
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Table 6-4. TESDDIO Operating Interface Outputs (Sheet 1 of 2)
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Table 6-4. TESDDIO Operating Interface Outputs (Sheet 2 of 2)

6.6 OPERATIONS OPTIONS

6.6.1 Control Parameter

6.6.2 Halting on an Error

Table 6-3,

6-9



6.6.3 Suppressing Message Printout

(Table 6-3).

6.6.4 Repeating a Test Routine

Table 6-3

6.6.5 Aborting a Test

6.6.6 Resumption of Testing

6.6.7 Reconfiguring a Test

6-10



6.6.8 Returning Program Control to T2SEXC

6.7 ERROR INDICATIONS

Table 6-5,

6.8 COMMON I/O LOGIC VERIFICATION

6-11



Table 6-5. TESDDIO Error Display and Troubleshooting (Sheet 1 of 13)
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Table 6-5. TESDDIO Error Display and Troubleshooting (Sheet 2 of 13)
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Table 6-5. TESDDIO Error Display and Troubleshooting (Sheet 3 of 13)
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Table 6-5. TESDDIO Error Display and Troubleshooting (Sheet 4 of 13)
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Table 6-5. TESDDIO Error Display and Troubleshooting (Sheet 5 of 13)
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Table 6-5. TESDDIO Error Display and Troubleshooting (Sheet 6 of 13)
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Table 6-5. TESDDIO Error Display and Troubleshooting (Sheet 7 of 13)
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Table 6-5. TESDDIO Error Display and Troubleshooting (Sheet 8 of 13)
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Table 6-5. TESDDIO Error Display and Troubleshooting (Sheet 9 of 13)
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Table 6-5. TESDDIO Error Display and Troubleshooting (Sheet 10 of 13)

6-21



Table 6-5. TESDDIO Error Display and Troubleshooting (Sheet 11 of 13)

.
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Table 6-5. TESDDIO Error Display and Troubleshooting (Sheet 12 of 13)
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Table 6-5. TESDDIO Error Display and Troubleshooting (Sheet 13 of 13)
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A P P E N D I X  A
INSTRUCTION SUMMARY
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Table A-1. DDIO Controller Instructions
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APPENDIX B
CONNECTOR PIN ASSIGNMENTS

The following tables list connector pin assignments for the various
assemblies of the DDIO Subsystem:

Table Connector

B-1 Internal I/O Bus Connector J1 (DDIOC).

B-2 Internal I/O Bus Connector J2 (DDIOC).

B-3 DDIOC Connector J11.

B-4 DDIOC Connector J12.

B-5 Power Backplane Connector P14. 

B-6 DDIOB Transceiver/Decoder PC Board
Connector J1.

B-7 DDIOB Transceiver/Decoder PC Board
Connector J2.

B-8 DDIOB Transceiver/Decoder PC Board connector P1.

B-9 DDIOB Digital Output Driver PC Board
Connector J1.

B-10 DDIOB Digital Output Driver PC Board Connector P1.

B-11 DDIOB Digital Input Receiver PC Board
Conector J1.

B-12 DDIOB Digital Input Receiver PC Board
Connector P1.

B-1



Table B-1. Internal I/O Bus Connector J1 Pin Assignments (DDIOC)

Table B-2. Internal I/O Bus Connector J2 Pin Assignments (DDIOC)

Table B-3. DDIOC Connector J1 Pin Assignments

B-2



Table B-4. DDIOC Connector J12 Pin Assignments 

Table B-5. Power Backplane Connector J14 Pin Assignments

Table B-6. DDIOB Traansceiver/Decoder PC Board Connector J1 Pin assignments

Table B-7. DDIOB Traansceiver/Decoder PC Board Connector J2 Pin assignments.

B-3



Table B-8. DDIOB Transceiver/Decoder PC Board Connector P1 Pin Assignments

Table B-9. DDIOB Digital Output Driver PC Board Connector J1 Pin Assignments

B-4



Table B-10. DDIOB Digital Output Driver PC Board Connector Pin Assignments

Table B-11. DDIOB Digital Input Receiver PC Board Connector J1 Pin Assignment

B-5



Table B-12. DDIOB Digital Input Receiver PC Board Connector P1 Pin Assignments

B-6





Table C-3. Communications System Power Cable (101996)

C-2



APPENDIX D
LOGIC DIAGRAMS

The following logic diagrams  are intended to be used as an aid to
logic understanding and fault   isolation:

Drawing Number Title

300342

300346

300341

300345

DDIO Logic Diagram

DDIO Transceiver Logic Diagram

DDIO Digital Input Board Logic Diagram

DDIO Digital Output Board Logic Diagram

D-1               /(D-2 blank)



D - 3



D-4



D-5 



D - 6



D - 7



D-8



D - 9



D - 1 0



D-11



D - 1 2



D-13



D-14



D-15/(D-16blank)



D - 1 7



D - 1 8



D-19



D-20



D - 2 1



D-22



TO CORRECT CONNECTOR DATA ON P1

PAGE 2 of 300341

CONNECTOR P1 PIN 22 IS 'OUT 6' - WAS 'SPARE'

CONNECTOR P1 PIN 24 IS 'AD-' WAS 'SPARE'

D-23/(D-24blank)





D - 2 6



D-27



D-28



D-29/(D-30blank)
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