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PREFACE

This installation manual covers the installation of the basic SYSTEM 17 central processor unit and
all of the peripheral equipments designed to operate with it.

The purpose of this manual is to enable Control Data Corporation customer engineers and other
technically oriented personnel to install SYSTEM 17 equipments. The information contained within
eliminates the need to refer to several sources to install the system. Information on unpacking
equipment, power and signal cabling, jumper and card position assignments, and equipment and
system checkout is included in each specific equipment section.

To use this manual effectively, one must first determine which equipments are to be set up as a
system. A system document will not necessarily be available; therefore, it is recommended that
the customer engineer (C.E.) and the customer representative make up their own system block
diagram to use as a reference for installing the system. Special attention should be given to the
sequence in which different equipments should be installed. In those cases where a conflict of
sequence exists, a special note will be included.

The first section of this manual will familiarize the user with the general layout of the SYSTEM 17
and with the central processor unit (CPU) itself. This section includes card placement diagrams,
backplane connecting information, standard equipment and interrupt number assignmants, and
required system documentation.

The installation of the specific equipments is discussed in individual sections (Sections 2 through 14).
Each section deals with the unpacking, inspection, assembly, and powering up of the equipments.
These sections are set up to cover the installation of each equipment as though each were an
individual installation. As additional standard equipments become available, they will be included,
each in an inclusive section, Information on actual rack installation of equipment is included but may
not be needed, since this type of installation will have been completed at the originating division,

Information is also included that will help the customer engineer set up and run available diagnostics.
Where applicable, special routines and important equipment test points are included.

It is assumed that the C. E. involved with these installations will be familiar with the operation of
the appropriate test equipment required and with usage of test media such as SMM17 and SCMM
(3YSTEM 17 RTMS under MSOS control).

The documents listed below pertain to the overall system. Each specific equipment section has its
own required document list.
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Title , Publication No.

Mini Computer Systems Preliminary Site

Preparation Manual, Section I . 60437000
Mini Computer Systems Preliminary Site

Preparation Manual, Section II 60437100
1700 System Computer Codes 60163500
1700 Maintenance Monitor (SMM~17) Reference

Manual, Volumes I, TI, III 60182000
1700 Small Computer Maintenance Monitor

Reference Manual 39520200
1784 Computer Reference Manual 89633400
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Reference Manual 60361500

EL101-A Computer Interface Unit/
EL102 Computer Interface Expander Customer

Engineering Manual 88980100
1784 Computer Input/Output

Specification Manual 89673100
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SYSTEM 17 Key to Logic Manual 89723700
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-4 300 Lpm Line Printer SCMM Parameter Set-Up 7 7-10 P
8-1 1200 Lpm Line Printer Ribbon Format 84 s
8-2 1200 Lpm Line Printer Controller Equipment Number Selection 8-7 £
8-3 1200 Lpm Line Printer SMM17 Parameter Set-Up 8-8 A
8-4 1200 Lpm Line Printer SCMM Parameter Set-Up 8-9 e
9-1 Cartridge Disk Controller Equipment Number Selection 9-6 «
9-2 Cartridge Disk Drive SMM17 Parameter Set-Up 9-9
9-3 Cartridge Disk SCMM Parameter Set-Up 9-9 ({J
10-1 35 KSR/ASR Teletypewriter I/0 Cable Connections 10-6 (%:
P
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10-3 Teletypewriter SCMM Parameter Set-Up

11-1 Conversational Display Terminal/Teletypewriter SMM17 Parameter Set-Up

11-2 Conversational Display Terminal/Teletypewriter SCMM Parameter Set-Up

12-1 Power Distribution Terminal Assignment

12-2 Power Distribution Terminal Assignment for Pedestal Cabinet and Equipment
Cabinet

12-3 MTT Unit Jumper Installation

12-4 ~Legal Track, Mode, and Modulation Jumper Selection

12-5 Magnetic Tape Controller SMM17 Parameter Set-Up

12-6 Magnetic Tape SCMM Parameter Set-Up

13-1 A/Q-DSA Channel Adapter Intercabling

13-2 A/Q Channel Adapter Interrupt Cable Assignment

13-3 A/Q-DSA Channel Adapter Volt TP/ADJ

14-1 PROM General Jumper Assignment

14-2 PROM Jumper Assignment for Automatic Loading when Power is Applied
to the System

14-3 PROM Automatic Loading Jumper Assignment

15-1 Real-Time Clock SMM17 Parameter Set-Up
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16-2 Synchronous Communications Controller SMM17 Parameter Set-Up

17-1 Async Communications Controller Jumper Select Information

17-2 Asynchronous Communications Controller SMM17 Parameter Set-Up

18-1 Paper Tape Controller Jumper Select Information

18-2 Paper Tape Punch SMM17 Parameter Set-Up

18-3 Paper Tape Reader SMM17 Parameter Set-Up

18-4 Paper Tape Punch SCMM Parameter Set-Up

18-5 Paper Tape Reader SCMM Parameter Set-Up
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20-1 Power Conversion Transformer Primary Power

88996000 B

10-7
10-8
11-6
11-6
12-10

12-11
12-13
12-14
12-19
12-21
13-5
13-7
13-9
14-2

14-4
14-5
15-3
16-5
16-7
17-5
17-7
18-6
18-10
18-11
18-12
18-12
19-3
19-11
20-2

xXix



Table
21-1
21-2
21-3

Card Punch Controls
Test Card Conditions
SMM17 Card Punch Test Parameters

21-9
21-10
21-11

88996000 B



-

~AAA A A A A -

GENERAL INFORMATION 1

The information in this section applies to all SYSTEM 17 configurations. It is to be used as a
reference and will give the user some insight as to how an installation can be set up most efficiently.

1.1 SYSTEM CONCEPT

The intent of the SYSTEM 17 is to provide a series of equipments that can be shipped directly to the
customer, installed, and checked out with a minimum of effort.

To accomplish this, equipment controllers have been designed to involve as few cards as possible.
These cards are inserted directly into the central processor unit (CPU) or expansion enclosure A/Q
and/or DSA slot positions. This places that particular device controller directly onto the internal
A/Q-DSA bus. Equipment numbers are selected via jumpers on the respective interface card.
Interrupts are selected via backplane jumpers on the CPU and expansion enclosure. In most cases,
only a single cable is required to connect the CPU and controller to the peripheral device. Nearly
all peripherals have been designed to operate on single phase 50 Hz or 60 Hz primary power.

To provide system flexibility, unwired card slots are available in the expansion enclosure to
accommodate special CDC-designed or customer-designed equipments. Equipment add-ons and
configuration changes have been simplified due to the overall SYSTEM 17 concept and due to the manner
in which specific equipments are dealt with in this manual,

1.2 SYSTEM 17 EQUIPMENTS AND LAYOUT

The block diagram shown in Figure 1-1 is useful in visualizing the components of SYSTEM 17. This
diagram will help in choosing the most efficient layout for a specific system. Keep in mind that this
is to be used as a reference only. The combination of equipments shown in Figure 1-1 is illegal,
since the number of DSA and A/Q devices shown in this figure exceeds the number allowed on a given
system.

A typical physical layout of SYSTEM 17 equipments is shown in Figure 1-2. Equipment names,
product numbers, and equipment numbers are listed in Table 1-1.
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Figure 1-1. SYSTEM 17 Comprehensive Block Diagram
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Table 1-1. SYSTEM 17 Equipment Names, Product Numbers, and Equipment Numbers

EQUIPMENT NAME PRODUCT NO. EQUIPMENT NO.

A/Q Channel Adapter 1785-3 DC220-B/C
A/Q Channel Expansion 1785-1 AT310-A
Async Communications Control 1 x 8 1743-2 DJ815-A
Below-Table Enclosure 10299-18 XA120-A
Bootstrap Loader, Programmable Read-Only 10337-1 BU162-A
Memory

Cabinet 1787-1 GH423-B
Card Punch 1725-1 CH101-A/B
Card Punch Controller 1725-1 FE203-A
Card Reader Controller 1729-3 FE119-A
Card Reader, 300 cards/minute 1729-3 CB101-A/B
Cartridge Disk Controller 1733-2 FA716-A
Cartridge Disk Drive, 100 tracks/inch . 856-2 BR603-A/B
Cartridge Disk Drive, 200 tracks/inch 856-4 BR701-A/B
Central Processor Unit, 900 nsec 1784-1 AB107-A
Central Processor .Unit, 600 nsec 1784-2 AB108-A
Conversational Display Terminal 713-10 CC535-A/B
Desk Console 1787-6 XA101-A
DSA Channel Adapter 1785-4 DC221-B/C
DSA Channel Expansion 1785-2 AT310-A
Equipment Cabinet 1787-4 XA123-B
Equipment Table 1787-5 XA115-A
Expansion Enclosure 1783-1 BT148-A
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( Table 1-1, SYSTEM 17 Equipment Names, Product Numbers, and Equipment Numbers (Continued)

(~ EQUIPMENT NAME PRODUCT NO. EQUIPMENT NO.
Hardware Floating Point Unit 1781-1 BT221-A

( Line Printer Controller for 300 lines/minute 1742-30 FF524-A
line printer

( Line Printer Controller for 1200 lines/minute 1742-120 FF524-A
line printer

( Line Printer, 300 lines/minute 1742-30 CL408-A/B/C/D

( Line Printer, 1200 lines/minute 1742-120 CL409-A/B
Magnetic Tape Controller 1732-3 FA446-A

( Magnetic Tape Transport, 9-track, 50 inches/ 616-95 BW305-A
second, dual mode, ANSI

Magnetic Tape Transport, 9-track, 25 inches/ 616-92 BW303-A
second, dual mode, ANSI

Magnetic Tape Transport, 7-track, 25 inches/ 616-72 BW101-A
second, NRZI, ANSI

Memory Expansion Control 1786-1 BU120-A
( Memory Hold Battery 10297-1 GD611-A
) Memory Module, 900 nsec | 1782-1 BA201-B
( Memory Module, 600 nsec 1782-2 _BA201-A
( Mini Cabinet 1787-2 GH424-B
Non-Impact Printer Station 713-120 CN503-A/B
(
’ Paper Tape Punch 1720-1 FACIT 4070. 0004/
0005
(
Paper Tape Reader 1720-1 FACIT 4021/22
( Paper Tape Reader/Punch Controller 1720-1 AF108-A
( Pedestal Cabinet 1787-3 XA121-A
Phase Encoding Option 10300-2 FV618-A
c 88996000 B 1-5@




Table 1-1. SYSTEM 17 Equipment Names, Product Numbers, and Equipment Numbers (Continued)

EQUIPMENT NAME PRODUCT NO. EQUIPMENT NO.

Power Conversion Transformer 10299-22 XA118-A
Power Distribution Assembly XA114-A
Power Stacker GJ105-C/D
Power Supply Assembly, +12 vde 10343-1 GD123-A
Real-Time Clock 10336-1 AT229-A
Sync Communications Control, 1 x 2 1743-1 FJ606-A
Table-Top Enclosure 10299-17 XA102-A
Teletypewriter, 33 ASR 1713-4 CK512-A/B
Teletypewriter, 33 KSR 1711-4 CK511-A/B
Teletypewriter, 35 ASR 1713-5 CK514-A/B
Teletypewriter, 35 KSR 1711-5 CK513-A/B
Type Array Cartridge 595-4 CL833-A
Universal Translater Assembly | BW805

220 vac 50 Hz Distribution Panel (Option) 10299-21 GD614-A

1.3 CPU AND EXPANSION ENCLOSURE CARD ASSIGNMENT

Figure 1-3 shows the card assignment of the CPU. Card positions 8 through 36 are prewired and can
be used only for their designated function. Four A/Q and three DSA card positions are available for
use with one-card controllers that utilize an A/Q position or two-card devices that require one A/Q
and one DSA card position.

Each card used in the CPU and the expansion enclosure has two connectors that connect to the
backplane. The upper connector is designated P1 and the lower is designated P2. The P1 connector
carries signals that interface with the respective CPU A/Q or DSA bus. The P2 connector carries
signals that interface with the external equipment or peripheral.

Figure 1-3 also shows the card assignment of the expansion enclosure, Card positions 27 through 36
are prewired positions that are utilized if a memory expansion control and additional increments of
memory are required. Up to 32K of memory (eight increments of 4096) can be added.

Card positions 1 through 26 have been assigned to A/Q, DSA, or open positions. The A/Q and DSA
positions are an extension of the A/Q and DSA buses of the CPU and may be used with the addition
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NOTE: THE MEMORY CONTROL BOARD AND THE MEMORY ADDRESS BOARD TOGETHER FORM THE MEMORY EXPANSION CONTROLLER.

Figure 1-3. CPU and Expansion Enclosure Card Placement
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of an A/Q-DSA channel expansion. The open slots can be used in conjunction with the A/Q and DSA
card positions to house special equipments and/or interfaces.

1.3.1 BACKPLANE CONNECTING INFORMATION

The backplane of the CPU and the expansion enclosure consists of a combination of PC board and
wire-wrap connections. The pins that provide connection to the card position have been pressed
through the PC board and serve as the wire-wrap pins on the backplane. Therefore, the pins on

the backplane are oriented into groups representing the P1 and P2 connectors of each respective

card slot. The upper group of pins is referred to as the P1 portion of the card positions and the
lower group of pins is referred to as P2 (see Figure 1-:4). Each card position will be referred to

as the Ji, J2, J3, etc., position, The two rows of 31 pins each for each J position are designated as
column A or B. A particular pin location as viewed from the backplane would then carry a designation
such as J07 P1 A23. This would refer to card position 7, the upper group of pins, column A, and

pin number 23.

1 2 3 4 5 6 7 8 9 10‘} '132 33 . 34 35 36
A BABABABARB

r 1 ¢ o o ¢ o o
Pl - - - . .
GROUP 1
\ 31 . - - . . -
,’ 1 . . . . - . . - .
P2 1 . . - . - .
GROUP
31 « . « e e .
L [ [
J J

Figure 1-4. CPU Backplane View

1311 1/O CONNECTOR PANEL

The CPU and expansion enclosure have an I/O connector panel assembly on the rear of the CPU. The
panel has provisions for mounting twelve 66-pin Continental connectors, which will be referred to as
J3 through J15. When internal cable assemblies are installed, the Berg connector mounts on P2 of
the backplane, and the 66-pin Continental connector end mounts on the I/O connector panel assembly.
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1312 BACKPLANE CONNECTOR AND PIN ASSIGNMENTS

When the CPU is shipped from manufacturing, the following equipment cables and interrupts are
installed:
° The console interface cable assembly goes to J20 P1.

° The teletypewriter/conversational display terminal internal cable assembly goes
from J20 P2 to 1/O connector J14.

° Manual interrupt/teletypewriter interrupt No. 1 goes from J20 P2 A12 to J25 P1 B10.
With the exception of teletypewriter/conversational display terminal manual interrupt No, 1, all other

interrupts will have to be connected as each equipment is installed, Table 1-2 shows the interrupt
input pin assignment for each interrupt.

Table 1-2. CPU Backplane Interrupt Assignment

INTERRUPT NUMBER CPU INPUT PIN
0 Internal
1 J25 P1 B10
2 J25 P1 A07
3 J25 P1 BO7
4 J25 P1 A05
) 5 J25 P1 A06
( 6 J25 P1 B06
) 7 J25 P1 B05
( 8 J25 P1 A10
9 J26 P1 B10
( 10 J26 P1 A07
- 11 J26 P1 B07
(L 12 J26 P1 A05
. 13 J26 P1 A06
( 14 J26 P1 B06
(.v 15 J26 P1 B05
C
(:.
88996000 B 1-9
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The CPU and expansion enclosure utilize a common A/Q-DSA backplane bus. Table 1-3 shows the
pin assignment of the internal A/Q bus, and Table 1-4 shows the pin assignment of the DSA bus.

Table 1-3. A/Q Bus Backplane Pin Assignment

P1 CONNECTOR

P2 CONNECTOR

A COLUMN B COLUMN A COLUMN B COLUMN
A5 1 A1 1
A6 2 |Az 2
A0 3 |A7 GND 3
A12 4 |As 4
A1l 5 |A9 5
A3 6 |Alo0 6
A4 7 | CHARACTER INPUT 7
* 8 8
TIMING PULSE 9 | a3 9
* 10 Al4 10
Al 11 | GND 11
Q0 12 |q 12
Q2 13 |Q3 - 13
QU4 14 Q5 14
Q6 15 | Q7 15
Q8 16 | Q9. 16
Q10 17 | Qu 17
Q12 18 | Qi3 18
Q14 19 Q15 19
w=0 20 * 20
READ 21 WRITE 21 GND
REPLY 22 REJECT 22
PROGRAM PROTECT | 23 MC 23
* 24 * 24
* 25 25
1-10 88996000 B
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Table 1-3. A/Q Bus Backplane Pin Assignment (Continued)

P1 CONNECTOR

P2 CONNECTOR

A COLUMN B COLUMN A COLUMN B COLUMN
* 26 * 26
27 * 27
* 28 * 28
GND 29 29
* 30 30
31 Vee 31
NOTE: 1, QO through Q15 are active high; all other signals are active low,
2, Vee = 45V,
3. GND = Logic ground,
4, x = Connections between A/Q and DSA card positions to carry status/command signals,
See Table 1-5,
Table 1-4. DSA Bus Backplane Pin Assignment
P1 CONNECTOR P2 CONNECTOR
A COLUMN B COLUMN A COLUMN B COLUMN
DA5 1 DAl 1
DA6 2 DA2 2
DAO 3 DA7 GND 3
DA12 4 DAS8 4
DA11 5 DA9 5
DA3 6 DA10 6
DA4 7 * 7
* 8 ]
MC 9 DA13 9
* 10 DA14 10
DA15 11 GND 11
* 12 PRIORITY 12
RESUME 13 * 13
* 14 PROTECT 14
88996000 B 1-11




Table 1-4. DSA Bus Backplane Pin Assignment (Continued)

P1 CONNECTOR P2 CONNECTOR
A COLUMN B COLUMN A COLUMN B COLUMN
REQUEST 15 | SCAN RTRN IN 15
* 16 SCAN RTRN OUT 16
P.E. 17 | P.F. 17
PAR, BIT 18 | AUTOLOAD 18
SCAN FWD IN 19 SCAN FWD OUT 19
PROTECT BIT 20 | * 20
x 21| W.E. 21 GND
* 22 * 22
AD8 23 ADO 23
AD9 24 AD1 24
AD10 25 AD2 25
AD11 26 AD3 26
AD12 27 AD4 27
AD13 28 AD5 28
GND 29 * 29
AD14 30 AD6 30
AD15 31 AD7 Vee 31
NOTES: 1, ADO through AD15 and DAO through DA15 signals from the computer are active high,
2, Vee = +5v,
3. GND = Logic ground,
4, * = Connections between A/Q and DSA card positions to carry status/command signals,
See Table 1-5,

1.4 STANDARD EQUIPMENT AND INTERRUPT NUMBER ASSIGNMENTS

The selections shown in Table 1-6 are the standard interrupt and equipment number assignments.
They provide economic and convenient use of existing MSOS packages and eliminate needless confusion
when maintenance is performed on various systems. These numbers can be reassigned to meet
customer requirements.

i 1-12
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Table 1-5, A/Q and DSA Bus Interconnections

DSA BUS A/Q BUS DSA BUS A/Q BUS
Pl A8 Pl A8 Pl A22 P1 A30
P1 A10 P1 A10 P1 B7 P1 B20
P1 A12 Pl A24 P1 B13 P1 B24
Pl Al4 P1 A25 P1 B20 P1 B26
Pl Al6 Pl A26 P1 B22 P1 B27
P1 A21 P1 A28 P1 B29 P1 B28

NOTES: These connections exist between:

A/Q J2 ——DSA J4
A/Q J3 =—DSA J5

Table 1-6, Standard Equipment and Interrupt Number Assignments

INTERRUPT NO.

EQUIPMENT NO,

EQUIPMENT

0

1 1
3 3
4 4
5 5
7 7
B

H oH g QW

1711/1713 Teletypewriter or 713-10/120
Conversational Display Terminal/Non-Impact
Printer or 1720-1 Paper Tape Station

1733-2 Cartridge Disk Controller; 856-2/4
Cartridge Disk Drive

1742-30/120 Line Printer or 1742-300/1200
Line Printer

1725-1 Card Punch

1732-3 Magnetic Tape Controller; 616-72/
92/95 Magnetic Tape Transports

1729-3 Card Reader

Not assigned

Not assigned

Not assigned

1781-1 Hardware Floating Point Unit

1.5 REQUIRED TEST EQUIPMENT

A minimum of test equipment is required to perform the actual installation. In most cases, a
standard Simpson or Tripplet VOM will be sufficient. If voltage margins are to be run and more
accurate measurements of voltages are required, then a DVM with at least +0. 02% accuracy should
be used. If problems occur during installation or checkout of the system, it will be necessary to
use an oscilloscope. A Tektronix Model 465 or 475 or equivalent will be satisfactory.

88996000 B
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1.6 DSA SCANNER CONFIGURATION

The DSA bus of the CPU and the expansion enclosure does not include all of the DSA scanner wiring
necessary to complete the routing of the Scan Forward and Scan Return signals through the various
DSA devices that may be installed in the DSA positions,

The prewired cartridge disk controller (CDD) and the magnetic tape (MTT) controller positions
have the scanner signal wiring installed. It is possible to run the CDD and the MTT as first and last
without installing scanner jumpers on the backplane.

The unassigned DSA positions of the CPU and the expansion enclosure must have external backplane
jumpers installed to complete the scanner loop that will enable proper operation of the devices on
the DSA bus.

Figure 1-5 shows a typical DSA scanner configuration. In spite of the obvious conflict of having two
"Mast" devices, this configuration will work satisfactorily. To avoid this scanner position conflict,
the DSA channel‘adapter should be installed so that it occupies the last position on the DSA bus with
respect to other devices on the CPU or expansion enclosure DSA bus. To accomplish this with the
configuration shown, swap buffered data channel (BDC) No. 3 with the DSA channel adapter. BDC
No. 3 will then be set to the "mid" position. The scanner positions of the devices connected to the
CPU will not change. This should not be confused with assigning the DSA channel adapter to the
"ast" position on the scanner, since this device does not occupy a position on the scanner, but
merely passes the scanner signals to the external devices.

1.7 DIAGNOSTIC TESTING

This section contains a summary of information on how to load and use the 1700 System Maintenance
Monitor (SMM17) and the Small Computer Maintenance Monitor (SCMM) for testing SYSTEM 17
products. For more details on the use of these test media, refer to their respective manuals.

1.7.1 SMM17 GENERAL OPERATING INSTRUCTIONS

Enter the bootstrap associated with the loading device. Ensure that the bootstrap is compatible with
the existing version of SMM. The bootstrap may be loaded at any legal address above $0FE0.

Ensure that the CPU SELECTIVE SKIP and SELECTIVE STOP switches are set. Execute the
bootstrap to load SMM. If SMM resides on a disk, depress the console AUTOLOAD button to load
SMM. Depress MASTER CLEAR and GO.

Quick Look will be loaded into memory and will go into execution. Upon completion of Quick Look,
the CPU will stop at the first parameter stop.

17101  FIRST PARAMETER STOP

Contents of A register = 0021; Stop parameter, two stops. Do not change.

1-14 88996000 B
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ST-1

1700 STANDARD PRODUCT
DSA DEVICES

LAST MID MID

SCANNER LINES CARRIED

THROUGH 1700 DSA CABLES
\\
SCAN FORWARD

LAST MID MID MID FIRST
|
P1 P1 P1 P1 Pl | P1 P1 P1 P2 P2 P1 P1
d | -l b,
B19 ¢ A19 B19 A19 B19 B19 B19 A19 A26 B25 A4 B6
HARD- BUFFERED DSA DSA BUFFERED MAG- CART-
WARE DATA CHANNEL CHANNEL DATA NETIC RIDGE
FLOATING CHANNEL ADAPTER EXPANDER CHANNEL TAPE DISK
POINT NO. 2 Pl 3swT P1 | NO. 1 CON- CON-
UNIT QSE Blc B9 | QSE TROLLER TROLLER
|
|
|
P1 P1 P1 P1 : P1 P1 P1 P2 P2 P1 P1
q —_———q ‘ —_————q p-— — — L b
B16 B15 Bl16 B15 : A19 B16 Bl5  B28 A27 Bl B2
\\ !
\ J12 J16
| W |
SCAN RETURN
EXPANSION ENCLOSURE CENTRAL PROCESSOR UNIT

NOTES: 1, HEAVY SOLID LINES — JUMPER WIRE ALREADY HARDWIRED ON THE CPU BACKPLANE,
2. DOTTED LINES — OPTIONAL JUMPER WIRE IN PLACE OF THE JUMPER WIRE SHOWN WITH THE SOLID LINES, ONE OR THE OTHER CONFIGURATION COULD BE USED,
3. DSA DEVICES OPERATING ON THE DSA CHANNEL ADAPTER OCCUPY ONLY MIDDLE OR LAST POSITIONS ON THE SCANNER.

0154

Figure 1-5. DSA Scanner Configuration




Contents of Q register = 02xx; Stop/Jump parameter, Alter as desired, (See the following bit
assignments. )

A
Stop/Jump Bit assignments: Ao
Bit 0 = Stop to enter parameter (Stop Type 1) A
Bit 1 = Stop at end of section (Stop Type 2) A
Bit 2 = Stop at end of test (Stop Type 4) « -
Bit 3 = Stop on error (Stop Type 8) ~
Bit 4 = Repeat condition f
Bit 5 = Repeat section *
Bit 6 = Repeat test A
Bit 7 = Not used o
Bit 8 = Omit typeout
Bit 9 = Display memory return address o
Bit 10 = Re-enter test parameter \‘
Bits 11-15 = Test jumps described in individual test write~ups
Depress GO to get to the next parameter stop.
1712 SECOND PARAMETER STOP .
Contents of A register = SMM parameter. (See bit assignment below.) i
Contents of Q register = Equipment number of the loading device (preset — may be changed if selecting ’
an alternate load device) {'Y ‘
SMM bit assignments:
Bit 0 =  List SMM library contents. See SELECTIVE SKIP to get revision date. \;;
Bit1l = Repeat Quick Look. Quick Look will execute until this bit is cleared.
NOTE A
Bits 0 and 1 can only be selected after the initial £
loading and execution of Quick Look. &
i
Bits 2-3 = Specify CPU type and speed. L

00 = 1704/1714 CPU
10 = 1774 CPU (_
01 = 1784-1 CPU (;
11 = 1784-1 CPU 4
i 1-16 88996000 B L



Bit 4 = Load tests at even 100¢gs (ignored for tests No. 2 and 12).
Bit 5 = Teletypewriter output in non-interrupt mode.
NOTE
This bit should always be set when testing other
devices.
Bit 6 = Select teletypewriter-I/O mode. Bit 6 is selected at the end of Quick Look

only, but may be deselected at any time., When selected, it will allow SMM
parameters to be entered from the TTY/CDT only.

Bit 7 = 1 Build test list
= 0 Execute prestored test list.

Bit 8 = Select MBS package. Bit 8 is selected at the end of Quick Look only, but
may be deselected at any time.

Bit 9 Ignore edited program modifications while loading.
Bits 10-11 = Not used

Bits 12-14 = Specify type of equipment used to load SMM.,

001 = 1712, 1713, 1721, 1720-1, or 1777 Paper Tape Subsystems
010 = 1726, 1728, 1729-2, or 1729-3 Card Reader Subsystems
011 = 1731-601, 1732-608/609, or 1732-3-616-72/92/95 Magnetic
Tape Subsystems
100 = 1738-854/854, or 1733-854/854 Cartridge Disk Subsystems
101 = 1733-2-856-2/4 or 1739 Cartridge Disk Subsystems
Bit 15 = Stop for program modification.

Alternate load devices may be selected at this time by re-specifying the equipment type (bits 12, 13,
and 14) of the SMM parameter and by selecting the corresponding equipment number in the Q register.

Deselect the SELECTIVE SKIP switch to allow the monitor to load without another stop.

1f the SELECTIVE SKIP switch is left selected, another stop will occur that will allow the operator
to select the mask (M) register and to deselect undesired interrupt levels in the M register., The bits
may not be reselected for interrupt use by equipment tests unless SMM is reloaded.

When the GO button is depressed, the monitor will be loaded into the CPU and the SMM heading will
be typed out. BUILD TEST LIST will be typed out if A bit 7 of the second SMM parameter stop was
selected. (This bit is normally preset.)

v
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1713 TEST SELECTION

Tests may be selected by means of teletypewriter-I/O entry or operator/console entry. An example
of operator/console entry follows.

A register = Key in test number (tt) and number of runs (ff); i.e., Test 12, four times is
keyed in as $1204.
Q register = Equipment address and status 1 bit set of the device to be tested. Check with

the specific equipment section for exceptions. Internal tests (memory,
command, and random protect tests) do not require anything in the Q register
at this stop.

Depress GO to enable termination of BUILD TEST LIST or to add to the test list.

To terminate BUILD TEST LIST, enter 0000 into the A register and depress GO. If a single test is
selected, the test will load, its heading will be typed out, and it will stop at the first test stop. The
test ID and the contents of the A register at the first test stop will specify how many stops exist for

the particular test. When reviewing these stops, the operator may change test sections to be run,
reselect interrupt assignments, or change other parameters peculiar to the device being tested. After
each stop, the GO button must be depressed.

Continue the review and GO sequence until all stops have been reviewed. The test should start
execution when GO is depressed after the last stop. Upon completion, an end of test statement will
be typed out. BUILD TEST LIST will be typed out after the last pass of the test is completed.

1714  TEST MULTIPLEXING

To multiplex tests, enter the first test number and equipment number, and then depress GO. Then
enter additional test numbers in the A register and the respective equipment address in the Q
register at the same stop. Depress GO and repeat this sequence until all required tests are loaded.
Enter A with zeros and depress GO. All of the selected tests will start loading.

As each test loads, it will type out its heading. If bit 0 of the Stop/Jump parameter is set, each test
will wait to have its test stops altered or accepted.

When the required number of stops has been viewed and accepted, the next test will load. The
sequence will continue until all tests have been loaded and their parameters accepted. The tests
will then execute in a hand-shake type operation.

As each test completes, it will type out an end of test statement and continue with the other tests.
When all tests have been completed, SMM will type out BUILD TEST LIST.

1 1-18 88996000 B
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1715  TEST STRINGING

To string tests, do not terminate the test list after the first test has been selected; instead, set
A = 0001, depress GO, and load the next test. Continue this sequence until all required tests are
loaded, then terminate BUILD TEST LIST,

The tests will be loaded and the test parameter checked as was done for multiplex testing. However,
when the tests go into execution, the first test will be run first, Upon completion of the first test, the
test loaded second will start execution and will run to completion, The third test will then go into
execution, etc,, until all tests have run their required number of passes.

1716  TEST LOADING AT A SPECIFIC LOCATION

Loading a test at a specific location is accomplished by loading FF00 into the A register instead of the
test number and loading the memory address where the test is to be run into the Q register. Depress
GO and on the next stop, enter the test number and equipment number as usual, Depress GO to load the
test. Complete this sequence until all required tests are loaded.

1717  CHANGING STJP PARAMETER

To change the Stop/Jump (STJP) parameter, either do a manual interrupt, if using teletype 1I/0,

or set the SELECTIVE SKIP switch. This will stop the CPU with the STJP displayed in Q. The
STJP may be changed at this time. To change the STJP associated with a particular test, set the

P register to the initial address of the test and depress GO. This may be done any time the CPU is
in a stop condition. Change the contents of the Q register as desired and depress GO to continue.
The revised STJP parameter will be typed out and the test(s) will resume.

Most tests can be restarted at their initial address if the STJP repeat test bit (bit 6) is set, or if the
test frequency counter has not been zeroed out. To do this, set the SELECTIVE SKIP switch, set

the MASTER CLEAR switch, set the P register to the test initial address, and depress GO. The
test heading will type out, and the test parameters may be viewed and changed if required.

1718  TELETYPE INPUT/OQUTPUT

Teletype input/output for entering SMM parameters can be selected by setting bit 6 of the A register
during the second SMM parameter stop. This I/O option can only be selected upon completion of the
initial Quick Look execution; however, it may be deselected at any time.

Use of the teletype I/0 may be accomplished by following the following instructions:

1. Typeouts from the CPU are always in hexadecimal followed by a question mark, a bell
sound, a line feed, and a carriage return (? bell LF ).
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2. Typeouts are synonymous for the A and Q registers; i.e., contents of A/contents
of @ ? bell LF ‘ . For example:

B

$1231/$0201 ?

“
Where: $1231 is normally displayed in the A register during the first test stop
of Memory Test 12, and £
A S
$0201 is the STJP parameter displayed in the Q register of the same
stop. e
3.  Each register entry is independent of the other. e
4., There are three modes of entry: P
Hexadecimal entry must be prefixed by $. e
Decimal numbers have no prefix, o
Bit positions are prefixed by B, N, N, N, N. Example: B, 0, 3, 1, 2 = $000F, =
5. After a typeout, the teletypewriter always points at the A register. To get to the &
Q register, type a slash (/). The teletypewriter output may be accepted as is or new L
values of A or Q may be entered.
6. A accepts this entry and initiates the next parameter typeout or test execution. "/
7. A rubout voids this entry and resets the software pointer to A.
8. A manual interrupt simulates the SELECTIVE SKIP switch, in that it causes an SMM
parameter stop. '
Teletypewriter to panel entry correlations are as follows: -
1. / = Depress Q register selection o
2. Rubout = Register clear; reset A to the A register contents. -~
4, MI = SELECTIVE SKIP s
G
1.7.2 SCMM GENERAL OPERATING INSTRUCTIONS P
W
To perform SCMM testing of the SYSTEM 17, SCMM must be incorporated in the system MSOS disk.
Each device to be tested must have a logical unit assignment, which is determined when the MSOS system -
is built, ( )
e
1721 DETERMINATION OF MSOS LOGICAL UNITS
The MSOS logical unit assignment of each device is required to run all SCMM tests. A listing of L
these unit assignments may be obtained from MSOS by performing the following operations. The
logical unit table will be printed on the system list device. C
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To begin, load the disk with an MSOS disk pack, apply power to the disk, depress AUTOLOAD,
MASTER CLEAR, and GO. Then proceed as follows:

OPERATOR ENTRY COMMENTS
SYSTEM REPLY

MSOS 4.1 - PSR LEVEL 86 09/18/74
SET PROGRAM PROTECT

Set PROGRAM PROTECT switch

CUSTOMER SYSTEM NAME Up to 30 characters

32K MODE This depends on what the system was
built for; i.e., 32K or 65K.

CHECKING FILES - OK
ENTER DATE/TIME MMDDYYHHMM

1025741355
DATE: 25 OCT 74 TIME: 1355:00
Depress MANUAL INTERRUPT

M
*BATCH

L, 10 FAILED 06
ACTION

e
J
*JOB
J
*LULIST

The list device will then print out the logical unit assignments. In some cases, one device may have
two logical unit assignments. If it does, use the larger logical unit for diagnostic purposes.
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1722 TEST LOADING

To load SCMM it is first necessary to load MSOS from the disk. To start, depress AUTOLOAD,
MASTER CLEAR, and GO. Then proceed as follows:

OPERATOR ENTRY
SYSTEM REPLY

MSOS 4.1 - PSR LEVEL 86 09/18/74
SET PROGRAM PROTECT

Set PROGRAM PROTECT switch
CUSTOMER SYSTEM NAME
32K

CHECKING FILES - OK
ENTER DATE/TIME MMDDYYHHMM

1124741445

DATE: 24 NOV 74 TIME: 1445:00
Depress MI

ML
SCMM

SCMM IN
11/24/74 1445
CONTROL, TEST ID

COMMENTS

Up to 30 characters

Enter month, day, year, hour, and
minute, or type a character at least
ten times,

At this point, an SCMM test could be loaded by typing the proper control indicator and test ID.

1723  CONTROL STATEMENTS

The monitor recognizes eight control statements:

LST - Provides a list on the standard list devices of all the routines in the SCMM
library with their mnemonic names, disk sector address, and length and
core address (if presently executing)

SRT, xxx ~ Schedules execution of test xxx if it is in the library and not presently

executing

] 122
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CRD -
PRT -
CD1 -
Cb2 -

MTT -
HFP -

3

~

88996000 B
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NPT, xxx (CB)
PRT, xxx ei;

CLR - Terminates operator/monitor communication without terminating the

STP, xxx @ - Terminates execution of test xxx if it is in execution

PRM, xxx ﬁi}

Halts execution of test xxx and returns to the test's parameter input
sequence

- Terminates all tests in execution, outputs the message SCMM OUT,
and releases all of the allocatable core used by SCMM

Sets a flag to suppress error printout by test xxx if it is in execution

Clears a flag to allow error printout for test xxx if it is in execution

tests that are in execution

1724  TEST MNEMONICS

Tests that are currently available with SCMM have the following mnemonics:

Test for 1711/13 Teletypewriter and 713-10/120 Conversational Display Terminal
and Non-Impact Printer

Test for 1729-3 Card Reader
Test for 1742-30/120 Line Printer
Test for 1733-2-856-2/4 Cartridge Disk Subsystem, Disk Unit 0

Test for the second 1733-2-856 Cartridge Disk, or a second test on 856 Cartridge
Disk Unit 0 but on different sectors than CD1,

Test for 1732-3-616-72/92/95 Magnetic Tape Subsystem
Test for 1781-1 Hardware Floating Point Unit

The tests specified by these mnemonics are described in the SCMM Reference Manual, Each test
may have several sections that may be run on a particular device. For some tests, additional
information is required to test a particular device.

The SCMM Reference Manual also gives a detailed explanation of common and unique errors that
may occur while running SCMM tests.
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1725 EXAMPLE

The following example shows how to load and execute a single SCMM test. First load the MSOS monitor
and SCMM. Then proceed as follows:

OPERATOR ENTRY COMMENTS
SCMM REPLY

Press MANUAL INTERRUPT

MI
SCMM

SCMM IN
CONTROL TEST ID
SRT, CD2 Select sector to be tested from legal scratch area on
the disk.
BEGIN CARTRIDGE DISK TESTT
LU, TEST, BEG SEC, END SEC,
RUNS
14, 7000, 8000, 2 (CH)
END CARTRIDGE DISK TEST
xxxx TESTS, yyyy ERRORS xxxX = Number of runs completed
yyyy = Number of errors detected
TESTS = 007E

Error printouts will occur on the line printer,

For information on intermediate typeouts, i.e., errors and comments, refer to the SCMM and MSOS
reference manuals.

1726  TEST MULTIPLEXING

The operator/monitor interface is illustrated in the following example. Suppose that the magnetic tape,
line printer, and disk tests are to run simultaneously.

OPERATOR ENTRY COMMENTS
SCMM REPLY

Press MANUAL INTERRUPT

MI Manual interrupt processor is in core.

TSelect sector to be tested from the legal scratch area on the disk

B 1-24 88996000 B

C
ol



H

N le W

-

-~ - - -

OPERATOR ENTRY
SCMM REPLY

SCMM

SCMM IN
12/01/73 0925
CONTROL, TEST ID

SRT, MTT

BEGIN MAG TAPE TEST
SECTIONS, NO. OF RECDS, RUNS

1E, 100, 2

DLU, DENSITY

6,556
7,800
FFFF

Press MANUAL INTERRUPT
MI
SCMM

SCMM IN
12/01/73 0910
CONTROL, TEST ID

SRT, PRT

BEGIN LINE PRINTER TEST
DLU, SECTIONS, RUNS

14, 3E, 2

Press MANUAL INTERRUPT
MI
SCMM

SCMM IN
12/01/73 0950
CONTROL, TEST ID

SRT, CD1

BEGIN CDD 1 TEST

BEWARE OF SCRATCH CONFLICT,
$C1=xxxx

LU, SECTIONS, BEG SEC, END SEC, RUNS

88996000 B

COMMENTS

Request SCMM Executive

SCMM Executive in and requests control
information.

Request magnetic tape test.

Test is in operation and requests operational
parameters.

Operator requests all sections, 100 records per
write/read, and two passes.

Test requests additional information.

Operator requests diagnostic logical unit 6 at

556 bpi and 7 at 800 bpi. FFFF terminates the
logical unit list. A total of eight logical units may
be specified. The test begins exercising the
device(s) at this point.

Manual interrupt processor is in core.
Request SCMM Executive.

SCMM Executive is in and requests control
information,

Request line printer test.

Test is in operation and requests operational
parameters.,

Operator requests sections 1 through 5 and two
passes on DLU 14, The test begins exercising the
device at this point.

Manual interrupt processor is in core.
Request SCMM Executive.

SCMM Executive in and requests control
information.

Request cartridge disk test.

Test is in operation and requests operational
parameters,
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OPERATOR ENTRY COMMENTS
SCMM REPLY
30,2,6000,8000, 2 Operator requests MSOS logical unit 30, section 1,

beginning sector of 6000, ending sector of 8000, and
two passes.

END PRINTER TEST Test has completed the requested test sections and
number of passes. It has also released allocatable
core.

To terminate the magnetic tape test, use the following procedure:

OPERATOR ENTRY COMMENTS
SCMM Reply

Press MANUAL INTERRUPT

MI Manual interrupt processor is in core.
SCMM Request SCMM Executive.
SCMM IN SCMM Executive in and requests control information.

12/01/73 0955
CONTROL, TEST ID

STP, MTT Stop magnetic tape test.
END MAG TAPE TEST, 0002 RUNS Test has completed requested test sections and
TAPE UNIT 00, 0000 ERRORS number of passes, logged the number of errors
TAPE UNIT 01, 0000 ERRORS encountered, and released allocatable core.

To terminate all tests, use the following procedure:

OPERATOR ENTRY COMMENTS
SCMM REPLY

Press MANUAL INTERRUPT

MI Manual interrupt processor is in core.
SCMM Request SCMM Executive.
SCMM IN SCMM Executive in and requests control information.

12/01/73 1010
CONTROL, TEST ID

XIT

END CDD 1 TEST, xxxx RUNS, yyyy Test has completed requested test sections and

ERRORS number of passes. It has also released allocatable
core.

SCMM OUT SCMM Executive has determined that there are no

12/01/73 1015 other tests in execution so it terminates and
releases core.
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1.8 GROUNDING

All CDC system cabinets, as well as customer-provided switch boxes, air conditioners, and other
electrical devices or appliances in the computer/processing room must be ultimately connected to
earth. Usually the protective ground at the building power service entrance is a satisfactory connection
point. On most systems ground wire in a power cable or a metallic electrical conduit will be sufficient
to provide an equipment-to~earth conductor. However some systems require more sophisticated
ground systems (EMC ground).

SYSTEM 17 equipments were primarily intended to rely upon the green wire power cord ground for
safety purposes and for system EMC grounding. This is not sufficient in all cases as some systems
require additional EMC grounding such as shielded cable ground, grid ground, raised floor grid ground,
or star ground (see Table 1-7),

If shielded data cables are to be used to interconnect SYSTEM 17 equipments other grounding techniques
need not be used (see Figure 1-6).

If shielded cable ground is not available, the raised floor grid ground technique may be used. The
metal floor support braces may be used for the grid ground providing its joints are well bonded and it
is connected to a satisfactory earth electrode (see Figure 1-7),

The braided wire grid system may be used where a raised floor grid or shielded cable ground is not
available. It consists of a grid composed of braided flat cable that is located under a raised floor and
is tied to an earth electrode (see Figure 1-8). _

A modified star ground must be utilized if a raised floor and/or shielded cable ground are not
available (see Figure 1-9).

Refer to the CDC Standard for Digital Computer System Grounding for details when implementing
these ground systems.
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Table 1-7. Computer Systems and System EMC Groundst

COMPUTER SYSTEM

Milita
Black

and Red/

GENERAL GENERAL

COMMERCIAL COMMERCIAL EDP DATA |EDP DATA | INDUSTRIAL

OFFICE OFFICE CENTER CENTER PROCESS

SYSTEM EMC GROUND| (NONDEDICATED) | (DEDICATED) | (GENERAL) | (SPECIAL) | CONTROL
Raised-Floor Grid No No Recom-~ Recom~ Acceptable
mended mended

Wire-Mesh Grid” No No Acceptable | Acceptable | Acceptable
Shield Yes Yes Acceptable | No Recommended
Solid-Metal Plane No No Acceptable | Acceptable | Acceptable
Braided-Strap Grid No No Acceptable | Acceptable | No

ﬁRequires raised floor also.

TWhen a system uses solely an optically-coupled transmission scheme, the only ground for the
system need be the safety ground to each device in the system. The logic chassis in each
device will have to be tied at one point to the frame ground of that device.

mFor these special site installations, contact the EMC office, Arden Hills.
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Nore cpy
TERMINAL BLOCKS SHOWN
ARE COC NO. 53714400,
TERMINAL WO, | IS THE
FRAME GROUND. TERMINAL Losic
NO. 2 IS THE LOGIC GROUND.

POWER DISTRIBUTION
PANEL

] GRN_OR GRN/YEL
P Wik |

OPTIONAL
SAFETY GROUND TO
POWER DISTRIBUTION

PANEL #2OR LARGER,CU OR AL

EARTH
ELECTRODE | | CABLE SHIELDS TERMINATE IN CONNECTORS,
CONNECTORS ARE COMMON TO CONNECTOR PANEL AND
CONNECTOR PANEL SHOULD BE COMMON WITH
FRAME GROUND CONNECTOR

PANEL

CONNECTOR
LOGIC PANEL
SHIELDED,
LOGIC
CABLES
LOGIC

GRN OR_GRN/YEL
™\~ 24534811 0R EQUIV. [ WIRE

T2 GRN OR GRN/YEL
WIRE
PERIPH.

Figure 1-6. Shield EMC Ground System

1/4-20 TAP-TITE, 3/8 LG. LUG (13487201)

(legcze36), SURFACE SHALL BE BURNISHED
1/4 EXT, TH TO REMOVE ANY PAIN‘IiCORROSIOM,
D ron s poren comecrn s sera. & e~ S e
yo OF THE STRAP

WASI
/2 WHEN THE FOLLOWING 2 CONDIONS ARE MET,  (10126404)
1) EQUIPMENT HAS AN ISOLATED LOGIC
GROUI

ROUND
2) EQUIPMENT IS INSTALLED ON A
MILITARY SITE WITH A SYSTEM EMC
GROUND WHICH IS ISOLATED FROM
THE SYSTEM SAFETY GROUND
THEN THE JUMPER BETWEEN 18&2 OF THE
WHITE TERMINAL BLOCK SHALL BE REMOVED
AND A SECOND SOND!NG STRAP SHALL BE
CONNECTED FROM THE BOTTOM HALF OF w!
TERMINAL TO THE SYSTEM SAFETY GROUND.

A\ e DETAL A
A\ WARNING - DO NOT POWER ON EQUIPMENT A JUMPER WHITE
WITH JUMPER REMOVED WITHOUT A POSITIVE [~ TERW { renmr.rmane

CONNECTION BETWEEN LOGIC CHASSIS AND \ ikl
SYSTEN EMC GROUND. oy 1o-cammy 2 N Ti4400 remuz. Lowe
LARGER CU OR AL ) fou ’><

DETAIL B gg‘,*PUTER EQUIPMENT, .

BONDING STRAP

(24534811
OR EQUIV) _\
1/4-20 BOLT,
XT.

NUT, 8 E
TOOTH LOCK
WASHER,

BOLY TO
GRID

60 CM (24 IN)
TYP

LOGIC

GROUND - T0 -

SRID BONDING

STRAP (SEE

OETALL &) S RAISED FLOOR
PANEL, TYP,

LUG (13487201 SUPPORT PEDESTALS,

OR EQUIV.) SEE
DETAIL B RAISED FLOOR
GRID,TYR

CIRCULAR — "]
cL SRR
(92157003)
OR EQUIV.
(3 VARIATIONS ON CONNECTING
BONDED STRAPS 70 FALSE FLOOR
GRIDS)

Figure 1-7. Raised Floor Grid System EMC Ground
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LOGIC GROUND -T0-GRD

BONDING STRAP

(2453481) NON STRINGER SUPPORTED RAISED
FLOOR SYSTEM,OR GRID,THAT 1S NOT
STRUCTURALLY ADAPTABLE FOR
PROVIDING A RAISED FLOOR GRID SYSTEM
EMC GROUND PER CDC REQUIREMENTS

CABLE ACCESS
CUTOUT, TYR

RAISED FLOOR
PANELS, TYP.

~— RAISED FLOOR SUPPORT
PEDESTALS,TYP.

WIRE MESH

REFERENCE GRID-TO- EARTH

PLANE BOND OR’ BRAZE. CONDUCTOR (2AWE)

(AWG No, 2 OR SUITABLE CLAMPS ARE BURNDY CLAMP TO GRID, OR LARGER

LARGER SoppER GX,VT,aT,0R EQIV. BURNDY TYPE ksu, PENN SOFFER OR ALum.
WIRE) UNION SW7 OR EQUIV. WIRE)

Figure 1-8. Wire Mesh Grid System EMC Ground

PERIPHERAL cPyU
LOGIC LOGIC
GND IGND

POWER DISTRIBUTION
PANEL

GRN OR GRN/YEL WIRE

GRN OR GRN/YEL WIRE
— —_ / —— o /
=3 T o earmn eLEcTRODE On \ /
POWER DISTRIBUTION PANEL | 1 -

o e e ——
AWG NO. 2 OR LARGER |
T CU OR AL WIRE

EARTH PERIPHERAL | PERIPHERAL

ELECTRODE —
LOGIC LOGIC
GND GND

GRN OR GRN/YEL WIRE

\‘

GRN OR GRN/YEL WIRE

NOTES; 1. LOGIC GROUND BONDING STRAP (24534811) CLAMPED TO MAIN GROUNO WIRE VIA
BURNDY TYPE KSU, PENN UNION SWT OR EQUIVALENT

2. TERMINAL BLOCKS SHOWN ARE CDC NO. 5§37914400. TERMINAL NO. 1 IS THE FRAME
GROUND AND TERMINAL NO. 2 1S THE LOGIC GROUND.

Figure 1-9, Modified Star Ground System
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CENTRAL PROCESSOR UNIT,
MEMORY HOLD BATTERY, AND ENCLOSURES

The central processor unit (CPU) is a 16-bit processor with 600 or 900 nsec cycle time, that is
program compatible with existing 1700 equipment. The CPU comes with 4K of memory and has
prewired locations for up to 32K of memory. The unit has prewired slots for an internal cartridge
disk controller and an internal magnetic tape controller. The unit also has four prewired A/Q slots
and three prewired DSA slots that may be used with standard controllers or special equipment
interfaces. Extra memory, A/Q, and DSA accommodations may be acquired through the addition of
other equipments. The CPU also includes a programmer's console, power supply, a teletypewriter/
conversational display terminal (TTY/CDT) controller, and a TTY/CDT I/0 port. The CPU may be
housed in a variety of CDC enclosures, it may be used as-is as a free standing table-top device, or
it may be housed in customer furnished cabinetry. A memory hold battery option is available that will
preserve the memory contents of the CPU in case of power failure.

See Figure 2-1 for a block diagram of basic CPU equipments and functions.

The basic CPU does not include an enclosure; therefore, several optional enclosures have been
provided. The customer may want to provide his own enclosure. The enclosure options are:

Cabinet

Mini cabinet
Equipment table
Desk console
Table-top enclosure
Equipment cabinet
Pedestal cabinet

2.1 APPLICABLE DOCUMENTS

The following lists include the documents associated with the basic CPU and its associated housings.
The documents with asterisks (*) are required for installation and maintenance of the CPU and its
enclosures.

Documents relating to the basic CPU are as follows:

Title Publication No.
1784 Computer Customer Engineering Manual (*) 89633300
1784 Computer Reference Manual (*) 89633400
1784 Computer Input/Output Specification Manual 89673100
Key to Logic Manual (*) 89723700
SYSTEM 17 AB107/AB108 Computer Execution Charts (*) 89723800
88996000 B 2-1
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Title Publication No.

Mini Computer Systems Preliminary Site
Preparation Manual, Section 1 60437000

Mini Computer Systems Preliminary Site
Preparation Manual, Section 2 60437100

Optional cabinet enclosure documents include the following:

Title Publication No.
Mini Computer Systems Preliminary Site
Preparation Manual, Section 2 60437100
Installation Instruction, 1787-5, 1787-6, 10299-17,
1787-3 96761600
Installation Instruction, 1787-4 96711000

2.2 REQUIRED PARTS

~amaaaA A A A~

The following hardware is required for the basic central processor unit (CPU) and memory hold

battery:
Product No. Equipment No.
Memory module, 900 nsec’ 1782-1 BA201-B
Memory module, 600 nsect 1782-2 BA201-A
Central processor unit, 900 nsec 1784-1 AB107-A
Central processor unit, 600 nsec 1784-2 AB108-A

Memory address
Memory control
Timing board

Arithmetic and logical unit (ALU) board
(two required)

Decoder board

1/0 interface board

Console interface board
Teletypewriter controller board

Teletypewriter/conversational display
terminal internal cable assembly 89684200

TOnly one memory increment supplied with the basic CPU
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Product No. Equipment No,

Teletypewriter external cable assembly 89642300

Power cord

Memory hold battery (optional) 10297-1 GD611-A
Conversational display terminal external
cable assembly 89668300

Shorting jumper 89684100

To configure a cabinet to accept installation of a CPU, the following items are required:

Cabinet 1787-1

Door assembly, rear (includes hinges and latch)

Panel assembly, side (two required; includes screw latch assembly)
Power distribution panel (includes mounting hardware)

Front door assembly, bottom (includes hinges, latch, shelf)

Front door assembly, top (includes hinges, latch)

Strut assembly, horizontal (two required; includes unistrut nuts
and bolts)

Mounting rail assembly, vertical (two required; includes unistrut
nuts and bolts)

‘Screws and washers for mounting CPU (No. 10-32, 3/4 in.)

Shelf agsembly (optional) 10299-23

- Blank panels (optional, two each. 1-3/4 in. Includes required

mounting screws. For top mounted expansion enclosure only)

The following items are required to configure a mini cabinet to accept installation of a CPU:

2-4

Product No.

Mini cabinet 1787-2

Door assembly, rear (includes hinge and latch hardware)

Door assembly, front (includes hinge, latch, and shelf hardware)
Panel assembly, side (two required; includes screw latch assembly)
Power distribution panel (includes mounting hardware)

Mounting rail assembly, vertical (two required; includes mounting
hardware)

Screws and washers for mounting CPU (No. 10-32, 3/4 in.)
Shelf assembly option 10299-23

88996000 B

3

pO—



i

¥

e

The required parts and assembly instructions for the desk and table-top enclosures are included in the
installation instructions for these enclosures. Following is a list of these enclosures:

Product No.

Equipment table 1787-5
Pedestal cabinet 1787-3
Desk console 1787-6
Equipment cabinet 1787-4
Table top enclosure 10299-17
Below-table enclosure 10299-18

Miscellaneous required material is as follows:
Card extender 89791700
Card extractor 89670300

SMM diagnostic source (SMM17 on tape, disk pack, cards, or
magnetic tape)
SCMM diagnostic source (MSOS disk pack)

2.3 INSTALLATION

Before installing the CPU, determine the type of enclosure that has been provided. Refer to Section 2,2
for a list of required parts, then proceed to the following paragraphs and select the applicable
installation procedure. Since other equipments (such as expansion enclosures and 1500 series
equipment) may be installed in the CPU enclosure, make sure that the installation instructions do not
conflict with each other.

2.3.1 IN CABINET

1. UNPACKING AND CHECKOUT. Uncrate and unpack the cabinet and associated equipment. Ensure
that all hardware parts listed in Section 2.2 are available. Record any damage or deficiencies. If
there is a parts shortage, determine whether it will impede the assembly of the rack. Place a priority
order with the responsible division for missing parts. If enough hardware parts are available, proceed
with the installation.

2. ASSEMBLY. To assemble the cabinet, remove the side panel assemblies. Open and remove the
front and/or back doors if installed. Install two unistruts and two vertical mounting rails as shown in
Figure 2-2. To mount the struts and rails, use the provided uninuts and bolts. The smaller uninuts
are inserted spring first into the vertical slots, located to the front and rear of the inside of each side
of the cabinet, and then turned 90 degrees to the right. Insert the remaining uninuts in their respective
positions and install the unistruts. Install the larger uninuts in the unistrut, position them, and install
on the vertical rail, Refer to Figure 2-2 for the proper dimensions.
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Figure 2-2. Cabinet Assembly and CPU Installation
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NOTE

If other equipments use this cabinet, it may be necessary
to add additional struts before installing the mounting
rail, and it may be necessary to cut the rail before
installation. Additional rails may be installed to
accommodate other types of equipments (i.e., 1500
Series modules, magnetic tape transports, etc.).

Install the power distribution hardware assembly. Use the existing predrilled mounting holes in the
base and to the rear of the cabinet (see Figure 2-2). Electrical installation will be covered in a later
paragraph. Verify that all dimensions have been adhered to and ensure that all mounting hardware has
been tightened sufficiently to prevent slippage.

3. INSTALLATION. Remove the CPU from its shipping cartons. Inspect for and record any missing
parts (see Section 2.2). Record any physical damage. Use special care in handling the MOS memory
boards (see Section 4, 3).

Install the CPU in the cabinet. At least two people will be required to do this job, although a third
person will make the job easier. Refer to Figure 2-2 to determine the proper mounting location within
the cabinet. Insert the CPU into the cabinet from the front. Utilize No. 10-32 screws (four on each
side) to fasten the CPU to the vertical mounting rail.

NOTE

If the system includes an expansion enclosure, install
it before proceeding with the installation of the doors.
Refer to Sections 3. 3.2 and 3. 3. 3 for the expansion
enclosure installation procedure.

Locate the top and bottom door assemblies. Check their positions utilizing Figure 2-2 and ensure that
there will be ample clearance between the doors and the CPU. If the positioning is correct, attach the
doors. The holes for mounting the door hinge and latch assemblies to the cabinet are predrilled at the
correct locations for both the front and the rear door assemblies. If the positioning is not satisfactory,
the strut, rail, and CPU mounting dimensions will have to be rechecked and realigned before attaching
the doors.

NOTE

If a magnetic tape system is part of the system and is

to be installed in the cabinet, refer to Section 12. 3 for
instructions on installing the magnetic tape transports.

If input/output module equipment is to be part of the
system and is to be installed in the CPU, refer to the

1500 Series module installation procedures outlined

in the Computer Interface Unit/Computer Expander manual,

88996000 A ‘ 2-7




2.3.2 IN EQUIPMENT CABINET

For installation of the CPU in an equipment cabinet, see the installation instruction manual listed in
Section 2.1, -

2.3.3 IN MINI CABINET

1. UNPACKING AND CHECKOUT. Unpack the mini cabinet and associated equipment. Check to see
if all hardware parts listed in Section 2.2 are available. Record any damage or deficiencies. Order
missing parts from the responsible division. Decide whether missing parts will impede assembly; if
not, proceed with the assembly.

2. ASSEMBLY. Repeat the sequence of assembly instructions outlined in Section 2.3.1. Refer to
Figure 2-3 for the proper dimensions.

3. INSTALLATION. Follow the installation instructions outlined in Section 2,3, 1. Refer to
Figure 2-3 for the proper dimensions.

2.3.4 ON TOP OF PEDESTAL CABINET, EQUIPMENT TABLE, OR DESK CONSOLE

This series of enclosures involves mounting the CPU on top of a pedestal cabinet, equipment table, or
pedestal cabinet. A CPU hood type enclosure option is also available. These installations can be
accomplished by two persons.

1. UNPACKING AND CHECKOUT. Unpack the enclosure hardware. Ensure that all parts, as listed
in the installation instructions for the particular enclosure, are included. Record any deficiencies or
damage.

2. ASSEMBLY. Follow the instructions outlined in the hardware assembly section of the installation
instructions for each enclosure.

3. INSTALLATION. The installation instructions for the pedestal cabinet, equipment table, desk
console, and table top enclosure include the procedures and the dimensions necessary to complete the
CPU mechanical installation. The instructions also include the necessary information for installing
the hood assembly.

2.3.5 60 HZ/50 HZ MODIFICATION

The basic CPU comes as a 60 Hz, 115 vac unit; however it can readily be converted to 50 Hz, 230 vac
operation via jumper changes on the power supply and the blower assemblies. '

Several jumpers on Terminal Board 2 (TB2) have to be changed. To gain access to TB2, open the front

door of the CPU and remove the back panel of the power supply assembly. TB2 is to the left of the
assembly.
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Remove all U jumpers from TB2-1/2, TB2-3/4/5, TB2-6/7/8, and TB2-9/10. Use the same U
jumpers and install them on TB2-2/3, TB2-5/6, and TB2-8/9. One of the three-terminal U jumpers
will have to be cut to make a two-terminal U jumper. It should only be necessary to loosen the
respective screws on each terminal to make the jumper change. Ensure that there are no loose,
shorted, or broken wires. Tighten all screws on TB2, re-install the back cover, and close the door.

2.3.6 PRIMARY POWER INSTALLATION

2.3.6.1 CPU AND CABINET/MINI CABINETT

Remove the cover of the power distribution assembly. Install the CPU power cord into the CPU and
route the cable along the center strut to the power distribution box. Use tyraps or lacing cord to tie
the power cord to the struts. Cut off the male portion of the power cord and install the power cord
conductors to TBO1 of the power distribution panel. The green wire goes to TB01-6, the white wire
goes to TB01-4 (neutral), and the black line goes to TB01-5 (line). CKT 1 now controls the CPU
power.

Install a power cord from the power distribution assembly to the customer primary 50 Hz/60 Hz power

outlet. The primary power input terminal board assignments are as follows: ground (green) =
TB01-3, neutral (white) = TB01-1, and line (black) = TB01-2.

CAUTION

Do not turn the power on at this time.

2.3.6.2 CPU AND EQUIPMENT/PEDESTAL CABINET

Repeat the directions in Section 2. 3. 6.1, except route the input primary power to TB01-1 neutral
(white), TB01-2 line (black), and E1 ground (green) terminals within the power distribution assembly.

Install the CPU power cord to TB02-3 neutral (white), TB02-2 line (black), and TB02-1 ground (green).
TB02-3 is controlled by circuit breaker CKT1 (15 amp).

2.3.6.3 CPU AND EQUIPMENT TABLE

A power distribution box is not provided for this type of enclosure. The CPU primary power cord is
routed directly to the customer 50/60 Hz power source.

2-10 88996000 B
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CAUTION

The male portion of the power cord will have to be
changed if the system is to be configured for 50 Hz.

Do not power up the CPU at this time.

2.3.6.4 CPU AND DESK CONSOLE

This enclosure also utilizes a power distribution assembly. Repeat the installation of power cords as

outlined above in Section 2, 3. 6. 2.

2.3.6.5 FUSES

Ensure that the CPU fuses are the proper value as listed in Table 2-1.

Table 2-1. CPU Fuse Size and Type
FUSE FUSE SIZE FUSE TYPE
F1 8amp 125v 3 AG Standard
F2 1amp 125v 3 AG Slow blow
F3 5amp 250v 3 AG Standard
F4 0.1 amp 250v 3 AG Slow blow

2.3.6.6 GROUNDING

Install a one-inch braided ground strap between E1 (logic ground) and E2 (frame ground) of the CPU and

the system ground.

When installing the CPU in an equipment cabinet, install a one~inch braid between the vertical mounting

rail and the system ground.

2.3.7 CARD PLACEMENT

CAUTION

Never remove or insert logic cards with the CPU power

on.

88996000 B
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Install the basic CPU cards in the slot positions designated by Figure 1-3. Install the appropriate
baud rate jumper on the teletypewriter (TTY) controller board. See Figure 2-4 for the jumper
locations. The TTY will always require 110 baud. If a conversational display terminal (CDT) is used
instead of a TTY, the baud rate will be selected to agree witl} the baud rate set up at the CDT. For
reference purposes, record the serial numbers on the card placement sheet. Put a copy of the card
placement sheet on the back of the CPU or expansion enclosure power supply, and put another copy

in the equipment log.

NOTE

Internal controllers and/or internal cable assemblies
for other peripherals may be installed at this time.
Refer to each specific equipment section for details
on these installations.

The basic CPU includes only one memory module, which provides 0 to $FFF memory locations. The
CPU can accept seven additional memory boards (see Section 4).

CAUTION

These boards should be handled carefully. Hold the
boards in such a manner as to prevent body contact
with the individual MOS memory chips, or damage
to the chips can result.

These additional memory boards may be installed at this time. Refer to Figure 1-3 for the proper
board locations.

Install the external TTY/CDT cable between the 66-pin TTY continental connector on the CPU
connector panel (normally J14) and the TTY/CDT, Refer to Section 10 for cable installation at the TTY
end or Section 11 for CDT cable preparation. The internal TTY cable assembly is installed during
manufacture and is routed from J20 P2 of the backplane to the connector panel J14. The TTY common
interrupt is installed during manufacture and is routed from J20 P2 Al12 to J25 P1 B10.

NOTE

External cable assemblies from other peripherals
may be connected at this time provided that the
respective internal cable assembly and controllers
are installed.

Ensure that the CPU and/or expansion enclosure are de-energized. The memory hold battery is
physically mounted inside the CPU rear cover assembly. The battery power cable consists of two
wires. The red insulated wire is connected to the positive ( + ) pin of the battery input jack (located
on the upper rear right hand corner of the CPU). The black insulated wire from the batte1y is
connected to the negative ( - ) pin of the battery input jack. The battery input jack is JO.
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Position the back cover assembly so that the two open slots on the bottom edge fit over the raised L
flanges on the I/O connector panel. Close the cover assembly and tighten the knurled screws located

in the upper corners. A

N,

NOTE {J

Since the battery power cable is short, it may be
advisable not to install the memory hold battery until q
the remainder of the system is operational. This will W
eliminate needless removal and re-installing of the
assembly. An alternative would be to connect the

o
battery to the CPU or expansion enclosure temporarily % S
via some longer wires.

2.4 POWER APPLICATION AND PRELIMINARY CHECKOUT -

| | -

2.4.1 POWER APPLICATION N

Apply power to the CPU first and then to the expansion enclosure (if it is part of the system). Use a P

VOM or a DVM to measure and adjust the voltages listed in Table 2-2, Open the console door of the

CPU.

The voltage adjustments are accessible through a slot on top of the console door/power supply s

assembly. ' Close the front door upon completion of the adjustments. This same procedure will apply

to the expansion enclosure if it is part of the system. A

M’
8

2.4.2 PRELIMINARY CHECKOUT P

Select each register (X, A, etc.), and ensure that the respective indicator illuminates. Select and (f ‘

enter data into each register. Data is entered by depressing the button corresponding to each bit p

position (bits 0 through 15). Depress the MASTER CLEAR button. Select and check the contents of _

all registers. All registers should be clear except the B (breakpoint) register. This register is { ‘

cleared by depressing the REGISTER CLEAR button,

-

Clear memory parity errors. Set all switches to their middle position with the exception of the

32K /65K switch, the SELECTIVE STOP switch, and the SELECTIVE SKIP switch. The last two
switches are two-position switches and should be in the lower (not enabled) position. If the system
includes only a CPU, set the 32K/65K switch to 32K. If the system includes an expansion enclosure
with additional memory, set this switch to 65K.

o)
\ 7
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Table 2-2, CPU Nominal Voltage Set-Up

Select the X register and enter all 0s or all Fs, set the ENTER/SWEEP switch to ENTER, and depress
the GO button. The PARITY FAULT indicator should illuminate, and the CPU INACTIVE indicator
should go out. Depress the STOP and MASTER CLEAR buttons and repeat the 1oad/ENTER/GO
sequence. This time the PARITY FAULT indicator should remain off.

(v
(~~, VOLTAGE ADJUST FOR MEASURED AT

' +5 Vee +5+ 0,1 vde P2 A31 of any CPU card position
(" +5 Vee, +5.3 + 0,05 vde TB1-10

-5 -5+ 0,1 vde TB1-6

( -12 -12 £ 0.1 vde TB1-5

- Vss CPU 16.7 £ 0,1 vde Memory board at location 20,
(~ (900 nsec) (Adjust Vbb) Test Point 64 or

) Vss CPU 19.7 + 0,1 vde J29 P2 A15/A16

i (600 nsec) (Adjust Vbb)
(' NOTE: TB1 is located on the hinge side of the back of the console door/power supply assembly.
( .
(,.

If the PARITY FAULT indicator continues to illuminate during the load/ENTER/GO sequence, repeat
the sequence with the PARITY FAULT STOP/AUTORESTART switch set to PARITY FAULT STOP.
Repeat the sequence. The CPU should now stop with the PARITY FAULT light on. Select the P
register and note each address.

If the system includes an expansion enclosure, turn its power off first, and then turn the power off on the
CPU. Recheck all cable/card placements and connections.

Apply power to the system and repeat the entire clear memory procedure. Ensure that the PARITY
FAULT STOP switch is deselected before doing the first load/ENTER/GO sequence. If the parity
fault still occurs, set the PARITY FAULT STOP switch and again note the P register content. Repeat
the 10ad/ENTER/GO sequence. If the P register contents are consistent (i.e., one memory location),
power down the system and exchange the memory board associated with the address noted in the P
register. Addresses $0 through $FFF are in location 29, $1000 through 1FFF are in location 30, and
so on. If the expansion enclosure is present, then memory $8000 through 8FFF will correspond to
location 29 of the expansion enclosure.

NOTE

If a full 65K of core is installed in the system, set
the P register to FFFF before doing the enter/GO
sequence to clear core,

~

88996000 B : 2-15 |

-




Reapply power and repeat the entire procedure. If the parity error remains, refer to the customer
engineering manual and correct the problem before continuing with the installation checkout.

The memory hold battery must charge for a period of 32 hours to obtain a full charge. The quickest
way to check the operation of the memory hold battery is to load the CPU and/or expansion enclosure
with a known battery, turn off the main circuit breaker for the CPU and/or expansion enclosure,
re-apply power, and sweep memory with the PARITY FAULT selector switch set. The system should
not have any parity faults, and the contents of memory should be intact.

2.5 DIAGNOSTIC CHECKOUT

2.5.1 SMM TESTING

Load the SMM17 Version 3. 1-2 Monitor into the CPU from the input device; i.e., card reader, magnetic

tape or cartridge disk. Set up the SMM parameters as shown in Section 1.7.1., When BUILD TEST
LIST is typed, select the following tests:

] COMO001 — Command Test No. 1

° MEMO02 — Memory Test No. 2

° MY1012 —~— Memory Test No., 12

° | RPT009 — Random Protect Test No. 9

° MOSO01E — MOS Memory Test No. 1E

The preset test parameters are used for acceptance and for normal testing. Refer to the SMM17
manual for details on setting up SMM and test parameters and for definitions of possible errors.

NOTE
When running memory tests on 65K computers, the 65K

mode switch must be in the 65K position when SMM and the
the memory tests are loaded.

2.5.2 SCMM TESTING

Load the MSOS 4. 1 Monitor and call in SCMM. There are no SCMM tests for the CPU; however, the
fact that MSOS 4.1 can be loaded and the SCMM routine can be called in constitutes a partial verifica-
tion test of the system. See Section 1.7.2 for SCMM/MSOS loading and initialization procedures.

2-16 88996000 B
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2.6 MULTIPLEX TESTING

The purpose of multiplex testing is to simulate system operation. Tests will be loaded sequentially,
set into operation simultaneously, and run with either status or interrupt synchronization,

2.6.1 SMM

Multiple command tests may be run at one time, or they may be multiplexed with other tests such as
the teletypewriter, disk, magnetic tape, or line printer tests. See Section 1.7. 1.4 for details on
setting SMM up for multiplex testing.

2.6.2 SCMM

Since there is no SCMM test for the CPU, other devices will have to be tested to verify operation of
the system. SCMM tests can be run on all equipments of the system if there is an SCMM test for the
equipment, if the equipment is included in the MSOS logical unit assignment table, and if the interrupt
priority of the equipments is set up properly.

To run multiple SCMM tests, repeat the load and run procedure for each applicable equipment. See
Section 1.7.2, 6 for details on loading multiple tests.

2.7 VOLTAGE MARGIN TESTING

Voltage margin testing is an EPS requirement. It will be utilized during site installation of the SYSTEM

17 and when problems occur within the system that cannot be isolated by running standard diagnostics
at nominal voltages.

Two voltages are normally changed when running voltage margins: +5 Vecec and Vbb (Vss). Set these
voltages according to Table 2-3 and run several passes of memory and command tests.

88996000 B | 2-17 |}




Table 2-3. CPU Margin Voltage Set-Up

MONITOR ADJUST
VOLTAGE NOMINAL RANGET POINT POINT

-5 Vee +5.00 = 4.75 - 5.25 P2 A31 - Any card Front door
position on backplane assembly

Vss (CPU, 900 nsec) +16.70+ | 15.70 - 17.70 P2 Al15/16 of Front door
' location J29-J36 assembly

Vss (CPU, 600 nsec) +19.70 + | 18.70 - 19.70 ' Front door
assembly

TNormal acceptance testing range
§ 2-18 88996000 B
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EXPANSION ENCLOSURE, MEMORY
EXPANSION CONTROL, AND MEMORY HOLD BATTERY 3

The expansion enclosure, when used with the memory expansion control, provides the capability of
increasing the CPU memory to 65K. The expansion enclosure may also be used with an A/Q-DSA
channel expansion to increase the number of positions utilized for standard A/Q and DSA devices or
for special equipments that interface with the standard A/Q-DSA bus. The expansion enclosure
includes its own power supply that is identical to the one used in the CPU. See Figure 3-1 for a block
diagram of the CPU, expansion enclosure, and memory expansion control.

A memory hold battery option is available that will preserve the memory content of the expansion
enclosure in case of power failure. It is the same unit that is used on the CPU; however, each unit
will require its own battery back-up.

The expansion enclosure may be housed in the same enclosure that contains the CPU or enclosures that
attach to the one that holds the CPU. The following enclosures may be used to house the expansion
enclosure:

° Cabinet (mounted above or below the CPU)

° Mini cabinet (mounted below the CPU)

° Below table enclosure (used in conjunction with the equipment table and desk console)

° Equipment cabinet (mounted above CPU)

3.1 APPLICABLE DOCUMENTS

The following list includes the pertinent documents associated with the expansion enclosure and its
associated housings. The documents with asterisks (*) are required for installation and maintenance
of the expansion enclosure and its enclosures.

Title Publication No.

1784 Computer Customer Engineering Manual

(includes expansion enclosure) 89633300
1784 Computer Reference Manual (includes

expansion enclosure) 89633400
1784 Computer Input/Output Specification Manual 89673100
Installation Instruction 1787-4(%) 96711000
Installation Instruction, 10299-18(*) 88857500
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Figure 3-1. Block Diagram of CPU, Expansion Enclosure, and Memory Expansion Control
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Title Publication No.
Installation Instruction, 1783/4

Mini Computer Systems Preliminary Site
Preparation Manual, Section 2 60437100

3.2 REQUIRED PARTS

The following is a list of the hardware required for the basic expansion enclosure and memory
expansion control:

Product No. Equipment No.
Expansion Enclosure 1783-1 BT148-A

Memory expansion control 1786-1 BU120-A
Memory controlT

Memory addressT

Memory bus P1 cable assemblies (2 each) 89658100
Memory bus P2 cable assemblies (2 each) 89658500
Timing cable assembly 89802800
Memory hold battery (optional) 10297-1 GD611-A

The expansion enclosure will normally be mounted in the cabinet or mini cabinet below the CPU.
Section 2. 2 lists all the hardware necessary to mount the expansion enclosure except the eight

additional screws (No. 10-32) used to fasten the expansion enclosure to the vertical mounting rail.

NOTE

The expansion enclosure may be mounted above the
CPU when installed in a cabinet. In this case the
top door assembly will not be included. Blank filler
panels will be included to fill in the open spaces at
the top and bottom of the expansion enclosure.

Additional parts required for mounting the expansion enclosure in a cabinet are as follows:

Panel assembly, blank (1-3/4 in, x 19 in,, two required, screws included)

Panel assembly, blank (8-3/4 in, x 19 in,, one required, screws included)

TThe memory control and memory address cards are the same as those used for the CPU.
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I The below-table enclosure is designed to fit under the equipment table or desk console CPU installation.

Parts required and installation instructions are included in the installation instruction documents. The
product numbers for these two enclosures are as follows:

Product No.
Below-table enclosure 10299-18

3.3 INSTALLATION

The type of enclosure utilized for the expansion enclosure depends on the type of enclosure used to
house the CPU.

1. UNPACKING AND CHECKOUT. Remove the expansion enclosure from its shipping carton. Inspect
for and record any missing parts (see Section 3.2). Record any physical damage.

2, INSTALLATION. Install the expansion enclosure in the respective housing. A minimum of two

persons will be required to do this task. A third person may be required in cases where the expansion
enclosure is mounted below the CPU. Adhere to the precautions noted in Section 2. 3. 1.

3.3.1 IN A CABINET/MINI CABINET

The basic cabinet should already be assembled and the CPU installed. Refer to Section 2.3.1. Figures
2-2 and 2-3 give the dimensions required to mount the expansion enclosure below the CPU. Install the
expansion enclosure and install the upper and lower door assemblies.

3.3.2 IN TOP PORTION OF CABINET

The basic cabinet configuration should be complete and the CPU should be installed. See Section 2.3.1,
if necessary. Refer to Figure 3-2 for dimensions required to mount the expansion enclosure and the
required blank filler panel assemblies.

3.3.3 IN TOP PORTION OF EQUIPMENT CABINET

For installation of the CPU in the top portion of an equipment cabinet, refer to the installation instruc-
tion listed in Section 3. 1. '
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NOTES:

1. PREDRILLED HOLES FOR DOOR LATCH ASSEMBLY

2. PREDRILLED HOLES FOR DOOR HINGE ASSEMBLIES

3. RAIL, STRUT, AND POWER DISTRIBUTION PANEL ASSEMBLIES ARE MOUNTED AS IN DIMENSIONS
LISTED IN FIGURE 2-2,

1-3/4 IN, BLANK PANEL
( ! i
[
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L o b o)
( 15-3/4 IN, CPU
{ 1-3/4 IN, BLANK PANEL
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Figure 3-2. Cabinet and Expansion Enclosure Installation
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3.3.4 IN BELOW-TABLE ENCLOSURE

The below-table enclosure is utilized with the desk console and equipment table expansion enclosure
installations. Determine which enclosure is to be utilized and check to see if all parts are included.
Refer to Section 3.2. Unpack the enclosures and record any discrepancies and/or damage. '
Install the below-table enclosure in the respective desk console or equipment table assembly. Install

the expansion enclosure in its enclosure. Refer to the installation instructions for details and dimen-
sions necessary to complete the task.

3.3.5 50/60 HZ MODIFICATION

The expansion enclosure utilizes the same power supply as the CPU; therefore, the 60 Hz to 50 Hz
conversion procedure is the same. Refer to Section 2. 3.4 for the conversion procedure.

CAUTION

Do not apply power to the system at this time.

3.3.6 PRIMARY POWER INSTALLATION

3.3.6.1 CABINET/MINI CABINET
Follow the instructions listed in Section 2. 3. 5 with the following exceptions: the power cord white
conductor goes to TB01-7, the black conductor goes to TB01-8, and the green conductor goes to

TB01-9. These terminal board assignments will be controlled by CKT2. The primary power to the
cabinet or mini cabinet should already be installed.

3.3.6.2 EQUIPMENT CABINET

Install the expansion enclosure power cord to TB03-3 neutral (white), TB03-2 line (black), and
TB03~1 ground (green). TBO03 is controlled by CKT2 (15 amp).

CAUTION

Do not turn power on at this time.

3-6 88996000 B
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3.3.6.3 BELOW-TABLE ENCLOSURE

Repeat the procedure set forth in Section 2. 3. 5. 2.

CAUTION

Do not power up the system at this time.

3.3.6.4 DESK CONSOLE/EQUIPMENT ENCLOSURE

Repeat the procedure set forth in Section 3.3. 5.2. Use the same terminal board assignments,

CPU will be controlled by CKT1 and the expansion enclosure will be controlled by CKT2.

CAUTION

Do not power the system up at this time.

3.3.6.5 FUSES

Ensure that the fuses are operational and of the proper value as listed in Table 3-1.

Table 3-1. Expansion Enclosure Fuse Size and Type

FUSE FUSE SIZE FUSE TYPE
F1 8 amp 125v 3AG Standard
F2 1 amp 125v 3AG Slow blow
F3 5 amp 250v 3AG Standard
F4 0.1 amp 250v 3AG Slow blow

3.3.6.6 GROUNDING

The

Install a 1-inch braided ground strap between E1 (logic ground) and E2 (frame ground) of the expansion

enclosure and the system ground.

Make sure that a 1-inch braid is installed from the vertical mounting rails of the cabinet to the systein

ground,

88996000 B
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3.3.7 CARD PLACEMENT @

(/f“‘"
CAUTION W
Never remove or insert logic cards with the power

on. Handle the memory boards with care, and avoid "
making contact with the MOS memory chips.

Install the memory expansion control cards and additional memory modules, as required by the system.
At least one memory module must be installed in the expansion enclosure and a full complement of P
memory (32K) must be installed in the CPU to enable operation of the memory expansion control. A ‘QL;
total of eight memory modules (32K) may be installed in the expansion enclosure. Refer to Figure 1-3
for expansion enclosure card assignments. Ensure that the memory cards installed in the expansion PN
enclosure are the same type as those installed in the CPU. .
A
NOTE .
Other controllers and/or interface cards and their -
respective internal cable assemblies may be installed { N
at this time. e
Install the memory expansion control bus and timing cable assemblies between the CPU and the a
expansion enclosure. Refer to Table 3-2 and Figure 3-1 to ensure that the cables are installed
as indicated. ‘
Table 3-2. Memory Expansion Control Cable Connections S
AN
CPU EXPANSION ENCLOSURE 9
J31 P1 89658100 J33 P1 V.
J31 P2 89658500 J33 P2 -
J33 P1 89658100 J31 P1 : (’,’fﬂ\
4
J33 P2 89658500 J31 P2
J23 P1 A7 signal J27 P2 A23 ) [‘w{ N
J23 P1 B1l ground J27 P2 B21
When installing the memory bus cables, keep in mind that they must be routed correctly. The cables
exit the CPU and expansion enclosure via a slotted opening between the respective chassis and the back @/
cover. If an equipment table or desk console is involved in the installation, ensure that the cables get
routed through the cable port in the top of the table or desk assembly. , (\
P
Install the memory hold battery as outlined in Section 2.3. 6.
. wg.\\
(y‘
“
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3.4 POWER APPLICATION AND PRELIMINARY CHECKOUT

Apply power first to the CPU and then to the expansion enclosure. If necessary, measure and adjust
the voltages as specified in Section 2.4.1,

For a preliminary checkout, follow the procedure as listed in Section 2.4. 2 with the following
exception: prior to initiating a load/ENTER/GO sequence to clear memory parity errors, select and

set the P register to $FFFF. This procedure is necessary only if there is a full 65K of memory.

Refer to Section 2.4.2 for details on preliminary checkout of the memory hold battery.

3.5 DIAGNOSTIC CHECKOUT

All diagnostic checkouts will be performed as specified in Section 2.5, 2.6, and 2.7. Ensure that the
32K /65K select switch is in the 65K position.

3.6 TEST/MAINTENANCE AIDS

Applicable hand routines and test points will be the same for both the CPU and expansion enclosure
where memory control and memory modules are concerned. The A/Q and DSA backplane pin
assignments correspond to those utilized in the CPU.
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MEMORY MODULE 4

The basic memory module consists of 4,096 eighteen-bit words of dynamic MOS storage. The memory
is contained on one planar 50-PAK PWB and may have one of two different memory cycle times. There
are two memory modules; one has a 900 nsec cycle time and the other has a 600 nsec cycle time.
Memory refresh cycle time is 0.735 microsec every 48 microsec for the 900 nsec memory module and
0.490 microsec every 32 microsec for the 600 nsec memory module. The memory module may be
installed in the CPU or the expansion enclosure (memory expansion control required).

4.1 APPLICABLE DOCUMENTS

The following documents are associated with the memory module:

e e e e T e e N e e

Title Publication No,
1784 Computer Customer Engineering Manual 89633300
1784 Computer Reference Manual 89633400

4.2 REQUIRED PARTS

The following parts are required for installation and checkout of the memory module:

Product No. Equipment No.

Memory module, 900 nsec 1782-1 BA201-B
Memory module, 600 nsec 1782-2 BA201-A

The number and type of these units will be dependent upon the customer requirements and/or system
configuration.

4.3 INSTALLATION

1. UNPACKING AND CHECKOUT. Remove the memory module from its shipping package. Inspect and
record any damage or discrepancies.

88996000 A 4-1
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CAUTION

When installing the memory module refrain from
touching or handling the board so the body comes in
contact with the MOS memory chips. Body-
accumulated static charges may damage the chips.

2, INSTALLATION. Power down the expansion enclosure first and then power down the CPU,

Install the memory modules in the CPU. The basic CPU includes one memory module that is normally
installed in card position 29. Subsequent memory modules should be installed in ascending order; i.e.
positions 30, 31, 32, etc. The additional memory modules must be installed in consecutive locations.
When the CPU has its complement of memory (32K), additional memory modules may be installed in the
expansion enclosure provided that a memory expansion control is utilized. The memory modules in the
expansion enclosure must also be installed in consecutive ascending locations starting with location 29.

Install all of the system-required memory modules. Refer to Figure 1-3 for card placement
information. For reference purposes, record the memory module serial numbers on the card

placement assignment sheet in the site log and on the one behind the CPU/expansion chassis door
assembly.

4.4 POWER APPLICATION AND PRELIMINARY CHECKOUT

Clear the memory of parity errors as outlined in Section 2.4.2 and proceed with diagnostic testing.

4.5 DIAGNOSTIC CHECKOUT

Load SMM17 Version 3, 1-2 Monitor into the CPU. If testing a 65K system, make sure that the 32K/
65K switch is on 65K. Set up the parameters as shown in Section 1.7.1. When BUILD TEST LIST is
typed out, call up the following tests:

° MY2002 — Memory Test No. 2 (includes MOS memory testing)

. MY1012 — Memory Test No. 12 (includes MOS worst case pattern and single cell inspection)
) MEMO014 — Memory Test No. 14 (same as 2.3 version of Memory Test No. 2)

. RPT009 — Random Protect Test No. 9

° MOS01E — MOS Memory Test No. 1E

These tests must be called up separately and run one at a time.

4.6 VOLTAGE MARGIN TESTING

For margin testing refer to the procedure outlined in Section 2. 7.
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A/Q-DSA CHANNEL EXPANSION S5

The A/Q-DSA channel expansion is used to extend the CPU A/Q-DSA bus into the expansion enclosure.
Each channel expansion consists of two 50-PAK board assemblies and one cable assembly. The boards
are designated as main and remote and occupy one A/Q or DSA slot in the CPU and the expansion
enclosure. The main boards are identical and may be used as A/Q or DSA depending upon how the
jumpers are configured on each board. The remote boards are also identical and can be used as DSA
or A/Q boards depending upon the jumper configuration. Figure 5-1 is a block diagram of the
A/Q-DSA channel expansion configuration.

o — i~~~ -~

AAA~AA A A~ A

-~

INTERRUPT/
SCANNER
CABLE
A/Q SLOT A/Q SLOT
/9 ASSEMBLIES /2
Pl Pl
EXPANDER [} <« EXPANDER
ASSEMBLY |- <+] ASSEMBLY
>
P2 P2
MAIN ] 1 MAIN
cpU EXPANSION
ENCLOSURE
DsA sLoT |P1 DSA SLOT
FLAT CABLE P1
ASSEMBLIES
EXPANDER EXPANDER
ASSEMBLY ASSEMBLY
P2 P2
MAIN [} {] REMOTE
NOTES:

1. THE ABOVE DIAGRAM SHOWS THE EXPANSION OF BOTH A/Q AND DSA CHANNELS USING TWO SETS OF
EXPANSION EQUIPMENT,

2, THE FLAT CABLE ASSEMBLY CONNECTS BETWEEN P2 OF EACH ENCLOSURE,
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5.1 APPLICABLE DOCUMENTS

The following documents are associated with the channel expansion. The documents with asterisks (%)
are required for installation and maintenance of the channel expansions.

Title Publication No.
TTL A/Q-DSA Bus Expander Hardware Reference/ 89758600

Customer Engineering Manual(*)

5.2 REQUIRED PARTS

The following parts are required for installation and checkout of channel expansions:.

Product No. Equipment No.
AQ/DSA channel expansion 1785-1/2 AT310-A
TTL master board assembly (AQM and DSM)T
TTL remote board assembly (AQR and DSR)T
TTL bus cable assemblyT 89821800
Shorting jumper 89684100
Interrupt cable assemblies (10 each) 89724702

5.3 INSTALLATION

1. UNPACKING AND CHECKOUT. Remove the A/Q-DSA channel expansion and cable assembly from
the shipping package. Inspect for and record any damage.

2. INSTALLATION, Identify the main board assembly, which has a partial row of resistors (see Fig-
ure 5-2) and the remote board assembly, which has a complete row of resistors (see Figure 5-3). See
Figures 5-2 and 5-3 for the location of the jumper switches and Table 5-1 for the proper set-up of these
jumpers.

Turn the power off on the expansion enclosure first, and then on the CPU, Install the AQM and DSM
board(s) in the specified A/Q and DSA card position(s) in the CPU. Install the AQR and DSR board(s) in
the specified A/Q and DSA card positions in the expansion enclosure. Record these card installation
assignments on the card placement assignment sheet. Install the TTL cable assembly between P2 of
the respective assigned A/Q and DSA card positions in the CPU and the expansion enclosure.

3. DSA SCANNER CONFIGURATION. The Scan Forward signal is routed through the DSA channel
expansion on P1 B19 and carries the designation of SMTR. The Scanner Return signal is routed through
the expander on P1 A19 and carries the designation of SRTM. Figure 5-4 shows a typical DSA scanner
configuration.

TOne required for an A/Q expander and one required for a DSA expander
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Table 5-1. A/Q-DSA Channel Expansion Jumper Assignment
( JUMPER NO. NAME AQM AQR DSM DSR
1 ‘M - -
( : N _ i}
. 3 M