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MANUAL TO EQUIPMENT LEVEL CORRELATION SHEET

This manual reflects the equipment configurations listed below.

EXPLANATION: Locate the equipment type and series number, as shown on the equipment FCO log, in
the list below. Immediately to the right of the series number is an FCO number. If that number and all
of the numbers underneath it match all of the numbers on the equipment FCO log, then this manual
accurately reflects the equipment.’

EQUIPMENT TYPE

SERIES

WITH FCOs

COMMENTS

EL101-A

EL102-A

01

02

03

04

01

02

03

04
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Section One

GENERA L DESCRIPTION

GENERAL

The CONTROL DATA® Computer Interface Unit/Computer Interface Expander
(CIU/CIE) is part of the 1500 product family, This product line provides a sim-
plified interface to the CDC 1700/SC17 computers., The CIU/CIE will accept a
wide range of computer input/output (I/0) devices, These include digital 1/Os,
analog I/0s, and real-time clocks as well as I/O controllers for typewriters,

display panels, plotters, and other similar devices,

This manual describes the CIU/CIE interface control only and does not include
descriptions of I/O devices that are inserted in the CIU/CIE, Refer to the Pre-

face for manuals describing the separate I/0 devices,

The computer interface unit (CIU) contains the circuitry that connects to the con-
trol computer, In addition, the CIU contains 16 station locations, all identically
wired, in which input and output devices may be inserted, The address of each
I/0 device is determined by the station location which it occupies. Each station
location consists of two card locations connected in parallel on the module back-

plane, Each location contains an integral I/O connector that provides 26 usable

‘signal pins and two grounds for interfacing I/O devices to external equipment,

The system capability may be expanded through the use of computer interface
expander (CIE) modules. Up to seven CIE modules may be connected to a CIU
module thereby increasing the total number of station address locations to 128,,
Each CIE module, like the CIU module, contains 16 station locations for I/O
devices. Also, the cards in the CIE module common drive circuitry are the

same as those found in the CIU module,

One CIU/CIE system requires two successive equipment codes for proper opera-

tion, The even equipment code (N) is used for data transfer to/from the I/0

1.1



1.2

1.3

1.2

devices connected in the IOM, The next odd equipment code (N+1) is for function/

status information to/from the 1I/0 devices,

PHYSICAL DESCRIPTION

The CIU}CIE module is 8-3/4 inches high with front access plug-in circuit cards
that are 7-3/4 inches by 9 inches in size. The CIU module control consists of
printed circuit (PC) cards in positions 2 through 7. The CIE module control
consists of PC cards in positions 5, 6 and 7. A connector panel assembly
mounteé on the back side of the CIU module provides connection to the 1700 A/Q
lines, terminator power and eight interrupt lines. The CIE does not have a

connec"tor panel assembly. '

Card pésition one is used for the interface between the CIU and CIE modules. A
cable assembly (see Figure 5.4) connects to the card side of position one in the
CIU and goes to the card side of the first CIE module. The first and second CIE
modules are connected together by placing the cable assembly on the back panel
side of position one. The cable assembly then alternates between the card side

and back panel side to connect the remaining CIE modules together.

Power for the modules is provided by external power supplies mounted in the
rack. A standard rack blower is required for cooling. See Section Three for a

more detailed description.

External cabling can be plugged directly onto each 1/0 station address location

from the outside world or via termination racks.

ELECTRICAL DESCRIPTION

The CIU/CIE power supplies require 117 vac, 50-400 Hz, single-phase primary

power, Power convers’ibn transformer rack option 10299-22 is required in the

- system when input poWer is 220/240 vac, 50 Hz, The internal power consump-

88980100 A
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tion for a module is 70 watts (+5 vdc+5%, 14 amps) when fully loaded with
16 I/O devices. In addition, the CIU module requires -5 vde +5%, 2 amps,
10 watts for the current mode transmitters and receivers. The logic is 7400

Series transistor-transistor logic (TTL) providing logic levels of:

¢ Logical zero (low) 0.4 vdc or less

~ o Logical one (high) +2.4 to +5.25 vdc

1.4

1.4.1

88980100 A

The interface logic levels between the module and 1/0 station devices are

described in Paragraph 3.4.3.

PERFORMANCE/CHARACTERISTICS

PERFORMANCE
Requirements are:

e Programming capability Direct mode programming with station
' addresses (hexadecimal) of $XXX0
through $XXXF for the 16 station

locations in a module.

e Data transfers Performed on base equipment number
N, (0,2,4,6,8,A,C, or E) B
e Function/status Performed on next successive equip-

ment number (base number N + 1)

(1,3,5,7,9,B,D, or F)

e Station flag line Each station location provides a
separate flag line for interrupt

generation.



e Interrupts Eight interrupt lines are provided on
the CIU module. Any one (or several) _
station flag line (in CIU or CIE module)
may be jumpered to any one of the

eight interrupt lines.

e Programming/systems Station address zero of each module
considerations is always used to read the status of

the station flag lines.

I/0 devices requiring status reads
are not to be connected in station

address location zero.

1.4.2 RELIABILITY

Requirements are:

e Mean time between failures (MTBF) - Estimated 30,000 hours for CIU

module (design goal).

e TFail safe features - Power supplies contain overload and short circuit protec-
tion, and have over-voltage protection which crowbars the output if the output

voltage rises between 1 and 2 volts above the nominal output voltage.

1.4.3 MAINTENANCE
Maintenance provisions are:

e Mean time to repair (MTTR) - Estimated 1.0 hour for CIU module (based

upon board replacement).

) Preventive maintenance - See Section Six.

1.4 88980100 A



1.4.4

1.4.5

1.4.6

1.4.7

88980100 A

e Interchangeability - The A-Line transmitter/receiver cards in the CIU
module are interchangeable (position 3 and 4). The address control card
(position 5), the data bus driver/receiver cai'd (positionA 6) and the interrupt/
flag status card (position 7) are interchangeable between CIU and CIE
modules. (Note that mddule select jumpers and interrupt jumpers would

require changing as required for system application).

e Diagnostics available - Refer to SMM17 Diagnostic Test No. 90 in the SMM17

Reference Manual,
e Special test equipment required - None.

§ Recommended test equipment - Digital Output Unit (DOU) and Digital Input

Unit (DIU) for ease in testing the interface,

HUMAN ENGINEERING AND SAFETY

-Not applicable.

REFURBISHMENT

Not applicable.

MATERIALS, PROCESSES AND PARTS

All connector and PC contacts are gold plated.

ELECTROMAGNETIC INTERFERENCE

Modules are designed in accordance with CDC-STD-1.,30. 020,

1.5



1.4.8

1.5

1.6

TRANSPORTABILITY/PACKAGING

Packaging for shipment shall be in accordance with the CDC General Quality Re-

quirements Handbook and Supplier Packaging Specifications (refer to the Preface).

EQUIPMENT CONFIGURA TION"

Following are the major components of the CIU/CIE:

e Computer Interface Unit (CIU) - The CIU module consists of a PC backplane,
connector panel assembly, six control cards, and will hold up to 16 1/O
station address devices. Power is supplied by two power supplies, +5 vdc
and -5 vdc, that are rack mounted. A/Q, power supply, and terminator

power supply Cableé are supplied.

e Computer Interface Expander (CIE) - The CIE module consists of a PC

backplane, three control cards, a module cable to connect to a CIU or a
CIE module. Each CIE module will hold up to 16 I/0 station address
devices. Power is supplied by one +5 vdc power supply that is rack

mounted.

88980100 A
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2.2

2.2.1

2.2.2 —

2.2.3
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Section Two

OPERATION AND PROGRA MMING

CONTROLS AND OPERATION

Not applicable.

JUMPERS AND EQUIPMENT CHANGES

EQUIPMENT NUMBER JUMPER

A jumper is provided on the Q-line receiver and decode card (position 2) to allow
the CIU module to respond to equipment code numbers 0 through F. The CIU
requires two successive numbers and the jumper provides this selection (e.g.,

2 and. 3, 8and 9, C and D, etc.).

PROGRAM PROTECT JUMPER

A two position jumper is provided on the Q-line receive and decode card
(position 2) for selecting the mode of program protect control for the C1U sys-
tem. PROTECT ON allows only protected A/Q commands to be acknowledged.
PROTECT OFF allows all A/Q commands to be acknowledged.

MODULE SELECT JUMPER

A jumper is provided on the address control card (position 5 of CIU and CIE
modules) for selection of the module which is being addressed. MASTER posi-
tion selected on the card in the master module allows addressing I/0 devices in
the CIU module. SLAVE 1, SLAVE 2, etc., selected on the card in a CIE

module allows addressing of I/O devices in the appropriate CIE module.

[\
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2.2.4 INTERRUPT JUMPERS )

Interrupt jumpers are provided on the interrupt/flag status card (position 7 in
CIU and CIE modules) to allow any of the 16 flag lines in a module to be connected
to any one of the eight interrupt lines. Any combination of flag lines to interrupt

lines is allowed, using the nut and bolt jumpers provided on the card.

2.3 PROGRAMMING INFORMATION

2.3.1 " GENERAL

The basic technique for generating I/O operations via the CIU/CIE is a direct
connect mode where no continue feature is required. Station addresses are used
to communicate with I/0 unit devicés. The CIU responds to two equipment code
numbers N and N+1, where N is even (i.e., 0 and 1, 8 and '9‘, etc.). Data trans-
fers are performed on equipment number N and function/status operations on

equipment number N+1,

2.3.2 Q-REGISTER DESCRIPTION .

The Q-register description is as follows:

|
15 14 13 12/11 10 9 817 6 5 443 2 1 0

Q- ]o]o 0]o | '
- o~ — v —~ ’d ’\ -~ ~ -
~ W-Field Equipment L-S'ca.tion location -
' - W=0 number (1 of 16)
' 0000 - Location 0
5 ‘ ‘ ;
1111 - Location 15 (F)

— Module (1 of 8)

000 - CIU
~ Oi)l - CI‘E 1 -
111 - CIE 7

1l
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2

e Bits 0 through 3 - These bits contain the I/O station address. They are

decoded for 1 of 16 station address locations in module.

e  Bits 4, 5 and 6 - These bits contain the module address. They are decoded

for the CIU module or up to seven CIE modules in the system.

e Bit 7 - This is the function/status bit contained in the equipment number.
When bit 7 = 0:
—  Write operation loads station device with data from the A register;
and ‘
— Read operation gates data from station device into the A register.
When bit 7 =1:
—  Write operation loads station device with function command containe{
in the A register; and

— Read operation gates status from station device into the A register.

e Bits 8, 9 and 10 - These bits contain the remaining bits of the equipment
number of the CIU/CIE. The CIU responds to two equipment numbers N
and N+1, where N is even. Data transfers are performed on equipment

number N and function/status operations on equipment number N+1.

o Bits 11 through 15 - These bits contain all zeros for the W-field. Table 2.1
provides the module station addresses for the possible equipment number

connections.

A-REGISTER DESCRIPTION

The A register is used to transfer all information to/from the 1/O unit devices.
The type information contained in the A register is dependent upon bit 7 of @

as follows:

e Q bit 7 = 0 (data) - Bits 0 through 15 of A contain data to be transferred to/

from the 1/0 station device during write/read operations.

2.3
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e Qbit 7 =1 (function/status) - During write operations, bits 0 through 15
of A contain function bits for set-up of station device. Assignment of
function bits is determined by station device requirements. During read

operations, bits 0 through 15 of A contain status from station device,

INTERRUPT/FLAG STATUS CARD

The interrupt/flag status card responds to status reads (@ bit 7 =1) on station
address 0 for each module in the CIU/CIE system. Any I/O device inserted in
station address 0 position shall not require (use) the status capability (Q bit
7=1).

When a status read is performed, the A register is loaded with the conditions of
the 16 flag lines in the module. These flag lines can be jumpered to any one of
the eight interrupt lines on the CIU/CIE system. The flags from the station
devices are set and cleared at the device level, not in the CIU/CIE control.

Bits 0 through 15 of A correspond to flag lines (station address locations)

0 through 15.

REJECTS
Internal rejects can result from the following:

e Equipment number not jumpered properly.

e A/Q command unprotected and CIU system jumpered for PROTECT ON.
e Module select jumper not positioned propefly for specified address.

e I/0 device not connected into station location being addressed.

e I/0 device fails to respond with reply or external reject.

e 1/0 device is not designed for particular operation specified by I/0 command.

2.5



External rejects signify the I/0 device specified in the address is not ready.
The control interface sections of the CIU/CIE modules do not generate.external

rejects,

2.3.6 MASTER CLEAR

A computer console master clear inhibits all data lines and sends a master clear
to all I/0 devices. A programmed master clear is not provided by the basic
1I0M interface. 1/0 devices that require a program clear are designed to respond

to a program clear provided in a function operation for that device.

2.3.7 PROGRAMMING CONSIDERATIONS

The IOM requires two equipment numbers N and N+1, where N is even (i.e.,
0 and 1, 8 and 9, etc.). Data transfers are performed on equipment number N

and function/status operations on equipment number N+1.

Station address 0 for status reads is used by the CIU/CIE modules for providing
status of the interrupt/flag lines. The I/0O device connected in location 0 shall

not require or use the status capability (Q bit 7 = 1).
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Section Three
INSTALLATION AND CHECKOUT

INSTALLATION REQUIREMENTS

The CIU and CIE mount in a standard 19-inch wide equipment rack. Card access
is from the front and cable connections are on the back. Rack mounted power
supplies provide 5 vde logic power. A standard rack blower is required for
cooling. The module dimensions are: '

e Height ~ 8-3/4 inches

e Width 19 inches

e Depth 15 inches (including connector panel)

e Weight 25 pounds (estimated to include 16 I/0 devices)

A maximum configured system requires one CIU module and seven CIE modules
housed in two equipment racks.

POWER REQUIREMENTS

Logic power for the CIU/CIE modules is supplied from rack mounted +5 vdc and

-5 vdc power supplies. Primary power of 115 +10 vac at 50-100 Hz, single phase,

0.12 KVA is required for the logic power supplies. Termination power for the
current mode transmitters and receivers is supplied from the computer 40 vdc
termination power supply. Figure 5.2 illustrates the power wiring fdff'the CIu/
CIE modules. .

Note: Power conversion transformer rack option 10299-22 is required in the

system when primary input power is 220/240 vac, 50 Hz,

CABLING AND CONNECTORS.

Figure 5.3 specifies the cable and connector types to place the CIU/CIE in a

‘system. Figure 5.4 illustrates the CTU/CIE bus cabling.

INTERFACE CHARACTERISTICS

3.
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3.4.1

3.4.2

3.4.3

3.4.3.1

3.4.3.2

3.2

GENERAL

The CIU contains the A/Q interface, the data ‘control bus interface, the CIU/CIE
interface and the external I/0 interface. All interfaces are identical in both the

CIU and CIE modules, except the A/Q interface connects to the CIU module only, .
A/Q INTERFACE

The CIU module provides party-line transmitters and receivers for the A/Q |
interface. Refer to the Input/Output Specification Manual for a description of
the signals for this interface,

DATA/CONTROL BUS INTERFACE

Signals

The signals contained on the data/control bus are listed in Table 3.1. All devices
designed for operating in a CIU/CIE station address location must be pin compat-
ible with the data/control bus.

All station address locations are wired identically, with two card positions pro-

vided for each location. Two unique signals are provided for each location.

They are:

e Station select line -. Selects which station is to be addressed (to device).

e Data/interrupt flag line - Signifies station device has data ready or needs

attention (from device).

Any device in a location may consist of one or two cards. Interconnection between
two cards may be via any of the 26 connector lines not used on the I/0 interface.
Also, interconnection may be via a jumper cable between two connectors located
on the front of the cards. A complex device interface may occupy more than one

station address location providing all basic interface rules are met.

Signal Levels

Polarity of the signal lines are:

+2.4 to 5.25 vde

e TFalse or non-active signal -

e True or active signal 0.4 vdc or less Ol
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Table 3.1. CIU/CIE Data/Control Bus Signals

PIN NO. SIGNAL DESCRIPTION

Al V+5 +5 vde power

Bl GND 1 Ground line

NOTE: The following two signals are unique to each unit location (wire-wrapped):

A2 SSO00F~SS15F Station select signal to each appropriate
station address location.

B2 FLOOF-FLI15F Data/interrupt flag signal from each
appropriate station address location.

NOTE: The following signals are common to each station address location (PC clad):

A3 DB 00F ‘

B3 DB 01F

A4 DB 02F

B4 DB 03F

A5 DB 04F

B5 DB 05F

A6 DB 06F

B6 DB 07F '} Bi-directional data word

AT DB 08F

B7 DB 09F Bits 00 - 15

A8 DB 10F

B8 DB 11F

A9 DB 12F

B9 DB 13F

Al0 DB 14F

B10 DB 15F

All READF Read line to station devices

Bi1l WRITF Write line to station devices

Al12 FUSTF Function/status line to station device
QT7=0: Data on word bus
Q7=1: Function/status performed by

info on word bus
B12 RPLYF Reply signal from station device
Al3 RJCTF Reject signal from station device
88980100 A
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Table 3.1. CIU/CIE Data/Control Bus Signals (Continued)

PIN NO. SIGNAL DESCRIPTION
B13 MCLRF Master clear - 1700 console
Master clear to station device ’ -
Al4 ISY1F Internal sync 1 line between station
devices
B14 ISY2F Internal sync 2 line between station
devices
Al5 CHINF ' Character input from station devices
B15 STAFL Stall line between station devices
NOTES:
1. Signals on pins A2 through A15 and B2 through B15 are on the CIU/CIE data/
control bus in inverted (false) form.
2. A logical 1 (+2.4 to 5.25 vdc) represents a false (non-active) signal on the bus.
3. A logical 0 (0.4 vdc or less) rep.resents a true (active) signal on the bus.

During the master clear pulse, the data lines will be false ‘(not activated) such
that registers may be cleared via a console master clear pulse. It should be noted

that the CIU/CIE modules do not have a programmable master clear.

3.4.3.3  Timing

The control signals at the station device level are an extension of the A/Q timing

of the 1700 or SC17. Figure 5.5 illustrates a write cycle. Data is placed on the
bus and the station select line is sent to the decoded station device when a computer
write is received. The bus timing is initiated by the bus write line and is delayed

to allow all data and address lines to settle.

Figure 5.6 illustrates a read cycle. The station select line is sent to the decoded
station device and the A-line transmitters are enabled when a computer read is
received. The bus timing is initiated by the bus read line and is delayed to allow
the address lines to settle. The unit device reply is delayed by the CIU control
section to allow the data lines to settle before the reply is sent to the computer.

The 1/0 device sends a reply or reject signal after receipt of either a bus write
or a bus read signal. The I/O devices are designed with an interlock circuit

3.4 : 88980100 A



3.4.3.4

3.4.3.5

3.4.4

to prevent sending both a reply and a reject during the same input or output

operation.

Loading

Each I/O device is restricted to the following loading on the bus interface:

e Receivers — No more than three low power receivers (type 74L04) are to be

tied to one line. This allows 0.6 milliamperes maximum per line.

e Transmitters — Each device shall drive the bus with a gated open collector
NAND gate capable of sinking 16 milliamperes of bus current. When only one
transmitter in a device is tied to a bus line, a type 7403 NAND gate shall be
used. When two or more transmitters in a device are connected to the same
bus line, type 7426 NAND gates shall be used.

Interface Circuits

Figure 5.7 shows the circuits used to drive the CIU/CIE data/control bus; All
devices designed for operation with the CIU/CIE must use these circuits for
transmitting/receiving data and control. A device is allowed to place data or
status on the bus only during the time it is selected. All transmitters must be

inhibited when the device is not selected.

CIU/CIE BUS INTERFACE

The interface between the CIU and a CIE module, or between CIE modules, is via
twisted pair cables. Signal lines are:

e Sixteen bi-directional data lines

e Seven module select lines

e TFour Q-address lines, bits Q00 through Q03, to be decoded for the 16 station

select lines in each module.
e Read line
e  Write line

e Reply line

88980100 A 3.5



e Character input line

° Two sync lines

e Reject line

° Console maste‘r clear line

e TFunction/status line

e Eight common interrupt lines

- o  Stall signal line

The interface between the CIU and CIE modules is connected via a cable assembly
plugged into card position one. Cable assembly Part No. 39905500 is used when
the modules are adjacent to one another. Cable assembly Part No. 39905501 is

used when a booster blower is located between two of the modules.

8.4.5 EXTERNAL I/0 INTERFACE

The signals and pins available on the external 1/0 interface are listed in Table 3.2.
Each I/0 station address location consists of two card positions with 26 interface

pins bussed together. The I/O cable connects to the appropriate connector
(J01~-J16) on the rear of the backplane. Logic power, other than +5 vdc (if
required for analog circuits), may be connected to the special power pins (A16,
B16, A1l7, B17) adjacent to the corresponding I/O connector (see Figﬁre 5.3).

Table 3.2. External I/0 Interface

PIN NO. SIGNAL DESCRIPTION
Al6,B16, Special power Pins adjacent /to each I/0 connector for
Al7, and B17 special power input;/
A18 thru A31 Unassigned I/0 signals assigned by station device
B18 GND 1 ' Ground line
B19 thru B30 _Unassigned 1/0 signals assigned by station device
B31 ‘ GND 2 | ‘Ground line
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3.5 COOLING REQUIREMENTS
Air flow of 350 cfm is required across each PC card in system applications to
assure adequate component lifetime. Air flow of 350 cfm will be realized in a
rack using a standard rack blower assembly, Part No. 39514900, with modules
stacked three high. More than three modules require a second blower assembly
placed between the third and fourth modules in the rack. Plenum inlet air temp-
erature may be from 40°F to 120°F. The average power dissipation of a CIU/CIE
module with 16 I/O devices is estimated at 70 watts.
3.6 ENVIRONMENTAL LIMITATIONS
e Non operating:
Altitude : -1, 000 feet to +15, 000 feet
Temperature -30° F to +150° F
Relative Humidity 5% to 95% (without condensation)
e Operating:
Altitude - -1, 000 feet to +6, 000 feet
Temperature 40° F to 120° F
Relative Humidity 10% to 90% (without condensation)
Warm-up Time 15 minutes
3.7 PREPARATION FOR USE
Verify power supplies are properly connected to module. Verify control cards
are installed in correct positions. Verify proper equipment number. Verify
program protect and module select jumpers are correctly installed for system
configuration. '
88980100 A
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4.1

4.2

Section Four
THEORY OF OPERATION

GENERAL

The CIU provides a simplified interface between the 1700 .Series computers and

a wide range of I/O devices. These include digital inputs and outputs, analog
inputs and outputs, real-time clocks, etc. The I/O control provides a 7400

Series transistor-transistor logic (TTL) compatible A/Q interface. The

Q = address is pre-decoded into one address per each I/0 device connected in the
CIU module. The reply/reject control is performed by each I/O device in the CIU.

The CIU module contains 16 station address locations where 1/O devices can be
connected. The base module capability may be expanded through the use of CIE
modules each of which also contain 16 station address locations. Up to seven of
these CIE modules may be used bringing the total number of available 1/0O station
address locations up to 128,

PRINCIPLE OF OPERATION

A block diagram of the CIU module is shown in Figure 5.1. Also shown in the
diagram are a digital input and a digital output device installed in two of the 16

station address locations.

The CIU can be jumpered to acknowledge all A/Q commands, or only protected
A/Q commands. When jumpered for PROTECT ON, unprotected commands will
not be acknowledged and an internal reject will occur. The CIU requires two

‘successive equipment numbers, N and N+1 where N is even.

Data transfers are performed on equipment number N and function/status’ opera-
tions are performed on equipment number N+1. The equipment number is selected

by jumper arrangement on Q-line receiver/decode card (position 2).

When the selected equipment number is on the Q-lines, the CIU module becomes
connected. The station address specified in Q-bits 0 through 6 is decoded as

follows:

o Q-bits 0 through 3 are sent to each module in the system and decoded for the

station address device location in the module.
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e Q-bits 4 through 6 are decoded for one of eight modules (CIU or one of
seven CIEs). The seven CIE module lines are sent to each CIE module on
the CIU/CIE interface bus.

A computer write operation gates information from the A-lines to the addressed
device. A computer read operation gates information from the addressed device
to the computer A-lines. The A-lines are gated-on in only the one module being
addressed. All other modules are in the off state. The reply/reject control is
performed by each addressed device in the system. The reply/reject signals are
delayed in the CIU module to allow line settling for the data.

Figures 5.5 and 5.6 illustrate the timing between the computer, the CIU module
and the I/0 device in a CIU module. Table 4.2 at the end of this section defines
the signal mnemonics and terms.

4.3 DETAILED THEORY OF OPERATION
A brief functional description of each card in the CIU interface control is described
in Table 4.1. Subsequent paragraphs provide a-detailed description of each card
type. Figure 5.8 is the logic package for the CIU interface control and Figure 5.9
is the logic package for the CIE control.
Table 4.1. Functional Description of Cards
CARD CARD : FUNCTIONAL
POSITION(S) TITLE DESCRIPTION
2 Q-Line Receiver and Decode 16 receivers for @-lines and control
(INBT) signals. Decodes equipment number,
module selected, and gating for read/
write operations.
3,4 A-Line Transmitters/Receivers Eight transmitter/receiver circuits
(INCT) ’ that connect A-lines to master module,
' reply/reject transmitters and four
interrupt transmitters per card.
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Table 4.1. Functional Description of Cards (Continued)

CARD

POSITION(S)

CARD TITLE

FUNCTIONAL DESCRIPTION

5

Address Control (INDT)

Data Bus Driver/Receiver (INET)

Interrupt/Flag Status (INFT)

Decodes 1 of 16 station locations for
each module. Contains read/write and

reply/reject gating circuitry to bus.

Contains 16 driver/receiver circuits
that connect the common bus to all 1/0
devices in a module.

Provides status for flags from 16
station locations. Flag line can be

jumpered for interrupt to computer.

4.3‘1
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Q RECEIVERS AND DECODE (CARD 2)

This card provides the jumpers for selecting the equipment number and program

protect mode for the system. It contains receivers for Q-bits 0 through 10, and

control signals read, write, program protect, W=0, and master clear.

The card connects to A/Q when Q-bits 8 through 10 correspond to the selected
equipment number. Q-bits 4 through 6 are decoded for the CIU or one of seven

CIE modules. When a read or write signal is received from the computer, the

following signals are gated to the CIU and CIE modules:

Connect read or write
Module read or write

Module select signals (1 of 8)

Q-bits 0 through 3 (for station location decode)

Q-bit 7 function/status

The console master clear is not gated, but connects directly to the CIU/CIE

modules.
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4.3.2

4.3.3

4.3.4

4.38.5

4.4

A-LINE TRANSMITTER/RECEIVER (CARDS 3 AND 4) ‘ ]

This card contains eight current mode transmitter/receiver circuits that connect
the computer A-lines to the CTU module. A module connect read (MCRDF) gates
the transmitters to the computer. A module connect write (MCWTF) gates infor-
mation from the receivers to the CIU/CIE modules. The circuits are held in the

off state until a read or write is received. .

Four transmitters are provided on the card for generating interrupts to the
computer. The transmitter outputs connect to the interrupt connectors on the

master module connector panel.

Two transmitter delay circuits are provided for sending reply, reject and char-
acter input signals to the computer. The delay allows the data lines to settle

before responding to the I/O operation.

ADDRESS CONTROL (CARD 5)

This card provides the control for gating data and control signals to/from the
data bus. A jumper is provided for selecting the CTU module and CIE modules
in a system. The data and control signals are gated to/from the data bus during

a read or write cycle when a signal on a module select line corresponds to the
position of the jumper. The lower four bits (MQOOF - MQO3F) of the address are
decoded to select 1 of 16 station locations (SSO0F - SS15F) in the module. The
connect write (CNWTF) gating term holds data on the bus for a minimum of

100 nanoseconds after the computer write term (WRITF) is disabled.

DATA BUS DRIVER/RECEIVER (CARD 6)

This card provides the gating of data to/from I/O devices in a CIU/CIE module.
The signal connect write (CNWTF) gates data to the station locations during a
computer write operation. The signal connect read (CNRDF) gates data from a
station location to the computer on a read operation. The data bus is in the

inactive state when no operations are being performed.

INTERRUPT/FLAG STATUS (CARD 7)

This card provides status of the flag signals (FLOOF - FL15F) from each station

location in a module. The status of these flag lines is gated to the computer when 1

88980100 A



~ the status bit (Q bit 7) in the address is a logical 1 and a read is performed on

- station address 0 of the selected module. An 8 by 16 matrix is provided on the

‘board to allow any combination of flag lines to be jumpered (by nut and bolt) to
any one of eight interrupt lines. ’

A front edge connector on the board provides the capability to connect external
signals(such as a digital output unit) as inputs to the flag line. This provides a
maintenance aid in exercising the flag and interrupt lines. The connector input is
pin and bit compatible to the front edge connector that may be located on a digital
output unit (see Figure 4.1).

Table 4.2. Glossary of Terms

TERM DEFINITION
$A00 - $A15 A-line data bits to/from CPU
$Q00 - $Q10 Q-line address bits from CPU
SREAD Read signal from CPU
$WRITE Write signal from CPU
$SWEQO W-field equals 0 from CPU
$PPRO Program protect signal from CPU
SMCLF Console master clear false from CPU
$REPLY Reply to CPU
$REJECT Reject to CPU
$CHIN Character input to CPU
$INT1 - $INTS Interrupt lines 1 through 8 to CPU
MQOOF - MQO3F Module Q-bits 00 through 03 false
MASTF Master (CIU) module false
SLV1F - SLV7F Slave 1 (CIE 1) - slave 7 (CIE T7) false
STALF Stall signal from stall alarm unit
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Table 4.2, Glossary of Terms (Continued)

TERM DEFINITION
MRDF :Module read fa\lse‘
MWTF Module write false
MFSTF Module function/status false ‘
MCRDF Module connect read false
MCWTF ZModuIe connect write false
MMCLF ‘Module master clear false
MCINF , , Module character input false
MAOOF - MA15F " Module data lines 00 through 15 false
INT1F - INTS8F i Interrupt lines 1 through 8 false
MRPYF - Module reply false
MRJTF , A Module reject false |
SS00F - SSlSFL Station select lines 00=15 false
CNRDF Connect read false
CNWTF i Connect write false
FUSTF Function/status false (bus) o
MCLRF Master clear false (bus)
READF Read false (bus)
WRITF Write false (bus)
RPLYF | : Reply false (bus) . | ' _ —
RICTF | Reject false (bus) ’
CHINF Character input false (bus) —
ISY1F » Internal sync 1 false (bus) o
ISY2F . | Internal sync 2 false (bus)
DBOOF --DBi5F o Data bits 00 through 15 false (bus)
FLOOF - FLI5F Flag lines 00 through 15 false
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SIDE

[

I

00000

o
=
IO

]

il
PEN I pp———— Y

00000

1/0 DEVICE
(PC CARD)

/

FRONT EDGE
20-PIN CONNECTOR
(COMPONENT SIDE)

TEST POINT/

T
L EXTRACTOR
(COMPONENTS ON . HANDLE
FAR SIDE) i E (COMPONENT SIDE)
N |
P
|
~ . ]/’
REFERENCE REFERENCE * INTERRUPT
PIN NO. DIGITAL OUT (LNLT) DIGITAL IN (INKT) FLAG STATUS (INFT)

Al - - -
A2 BIT 0 OUT BIT 0 IN FLAG 0 IN
A3 BIT 10UT BIT 1IN FLAG 1IN
A4 BIT 2 OUT BIT 2 IN FLAG 2 IN
A5 BIT 3 OUT BIT 3 IN FLAG 3 IN
A8 BIT 4 OUT BIT 4 IN FLAG 4 IN
A7 BIT 50UT BIT 5 IN FLAG 5 IN
A8 BIT 6 OUT BIT 6 IN FLAG 6 IN
A9 BIT 7 OUT BIT 7 IN FLAG 7 IN
A10 BIT 15 OUT BIT 15 IN FLAG 15 IN
B1 REQUEST IN COMPLETE OUT -
B2 READY OUT REQUEST IN -
B3 RESET IN "RESET IN -
B4 BIT 8 OUT BIT 8 IN FLAG 8 IN
B5 BIT 9 OUT BIT 9 IN FLAG 9 IN
B6 BIT 10 OUT BIT 10 IN FLAG 10 IN
BT BIT 11 OUT BIT 11 IN FLAG 11 IN
B8 BIT 12 OUT BIT 12 IN FLAG 12 IN
B9 BIT 13 OUT BIT 13 IN FLAG 13 IN
B10 BIT 14 OUT BIT 14 IN FLAG 14 IN

*AFTER INPUT SIGNAL CONDITIONING CIRCUIT.

Figure 4.1. Front Edge Connector Pin/Signal Orientation
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5.1 GENERAL

Section Five
DIAGRAMS

This section contains the following diagrams:

Figure Number
5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8
5.9

5.2 DIAGRAMS

88980100 A

Title
CIU/CIE Block Diagram
CIU/CIE Power Wiring Diagram
CIU Cabling Diagram
CIU/CIE Bus Cabling
Data/Control Bus Timing, Write Cycle

Data Control Bus Timing, Read Cycle
Data/Control Bus Interface Circuits
CIU Control Logic Package

CIE Control Logic Package
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Figure 5.8. CIU Control Logic Package
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Figure 5.9. CIE Control Logic Package
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6.2

6.3
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88980100 A

Section» Six

MAINTENANCE

PREVENTIVE MAINTENANCE

Table 6.1 specifies the preventive maintenance (PM) to be performed on the
CIU/CIE modules. Maintenance can be performed with either the SMM17
diagnostic or simple hand routines that perform input and/or output operations
using the appropriate equipment number of the system configuration. The

SMM17 diagnostic is Test No. 90 (refer to the SMM17 Reference Manual),

CALIBRATION AND ALIGNMENT

No calibration or alignment is required.

TROUB LESHOOTING

Troubleshooting can be performed on the CIU/CIE by using the SMM1'7 diagnostic,

Test No. 90, Sections 0 through 6. Refer to the SMM17 Reference Man-

ual for the use a.nd description of the diagnostic, This diagnostic will

locate the fault to a board level. The diagnostic exercises equipment connect
decode, module select, station device select, loading data/control bus lines,
and flag status/interrupt response. Error printouts are provided specifying the
instruction performed, expected and actual results, and the condition causing

the error.

The following groups of cards are interchangeable for troubleshooting:

e A-line transmitter/receiver cards (positions 3 and 4) in the CIU module.

e  Address control card (position 5) of the CIU and CIE modules. (Module

select jumper requires changing to appropriate position).

6.1



e Data bus driver/receiver card (position 6) of CIU and CIE modules.

o Interrupt/flag status card (position 7) of CIU and CIE modules, (Interrupt
jumpers may require changing to appropriate positions for correct interrupt

response. )

Table 6.1. Preventive Maintenance Index (PMI)

LEVEL l-======—== -Quarterly
LEVEL 2---=-=====~ Annually
ESTIMATED .
TIME PREVENTIVE
(MINUTES) LEVEL ITEM MAINTENANCE
3 1 6.3.1 | Check filters
5 1 6.3.2 Check power supplies
40 2 6.3.3 Run diagnostic with margins

This PMI is the recommended frequency of performing preventive maintenance
on this equipment. Scheduling of this preventive maintenance is a site responsi-
! bility. Scheduling may include variations in the recommended frequency due to

individual site requirements (i.e., usage, environment, time, etc.).

6.3.1 CHECK FILTERS

CHECK/Conditions ' Action

1. Remove blower filter and inspect
for flow restriction caused by
dirt or objects.

6.2 88980100 A
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6.3.2

6.3.3

88980100 A

CHECK: Is filter clean?

YES v NO 1.
2.
3.
Next Item
CHECK POWER SUPPLIES
CHECK/Conditions
1. Measure the supplies for their
nominal +5 vde outputs. Verify
the ripple is within 30 millivolts
rms or 84 millivolts pp. Keep
a record, and note any history
towards a degradation.
CHECK: Power supplies acceptable ?
YES ‘ NO ————= 1.

Next Item
RUN DIAGNOSTIC WITH MARGINS

CHECK/Conditions

1. Prepare the system to run
SMM17 Test 90, Sections 9, 10,
and 11 of the SMM17 Reference
Manual, The system will need
one word of digital output and one
word of digital input to complete these
sections., The boards may be
plugged into the same slot, or cabled

Vacuum clean the filter.
If it does not come clean
with vacuuming, wash in
mild detergent.

If it is still too dirty,
replace the filter with a
new one.

Action

Check for blown fuses,
circuit shorts, open diodes,
improper input voltages,
grounding, etc. Repair

or replace any defective
components.

Action

603



6.4

6.4

together via the 1/0 connectors.

If the system does not have both
digital input and output boards, it
is recommended that one of each be
ordered as test equipment for this
module,

2. Run F passes of test 90. There should
be no errors.

CHECK: Any diagnostic errors?

NO YES ———= 1, Repair or replace faulty
component or assembly.
NOTE: The digital input/output
boards are assumed to be good.
You should be verifying that
Next Item the interface is good.

MAINTENANCE AIDS

Use the following as maintenance aids:

e Card extender, 9-inch logic type, 2NMT Card No. 39844100.

e Standard module pih and chip locations are shown in Figure 6.1.

e 7400 Series transistor-transistor logic (TTL) element pin orientation is

shown in Figure 6.2.

e Integrated circuit logic symbols are shown in the Key to Logic Symbols

Manual,

88980100 A




NOTE: It is assumed the

digital input/output boards are
good. Keep in mind that you are
verifying the interface operations.

3. Repeat preceding step 2 at 5%

voltage margins. Care should be
s exercised while adjusting power
supplies, as TTL is sensitive to
over-voltages.

CHECK: Any errors?

NO ’ YES 1. Repair or replace failing
l part or assembly.

4, Return power supply levels to their
nominal values. Run sections 9,
10, and 11 again while lightly shock
testing. Caution should be exercised
not to generate problems or to dis-
turb connector-connector contacts
while shocking. Then run section 6
to check the interrupt and status
circuitry.

CHECK: Any failures?

NO YES 1. Repair or replace the
” sensitive parts.

End Preventive Maintenance Program

88980100 A



14-PIN TTL

14 13 12 11 10 9 8
OonooO;onn

CUT-OUT OR
B

P ,
INDENTION 74xXX

0 U I O I I N Ny
1 2 3 4 5 6 7

16-PIN TTL

16 15 14 13 12 11 10 9
nooQonnnn

CUT-OUT OR D)
INDENTION ’

Figure 6.2. Pin Configuration, Top View
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Section Seven

PARTS DATA

7.1 PARTS DATA

This section contains the parts lists for the CIU/CIE, Table 7.1 is a list

of each printed wiring assembly (PWA), a description of it, and the par't

number. TFigures 7.1 through 7.5 contain the PWA drawings and parts

list for each card. Table 7.2 is a list of miscellaneous parts data inclu-

ding part numbers and descriptions.

Table 7.1. CIU/CIE Control Card List

PART NO. DESCRIPTION TYPE USED IN
39840100 PWA-Q-Line Receiver and Decode INBT CIU only
39840400 PWA-A-Line Transmitter/Receiver INCT ' CIU only
39840700 PWA-Address Control INDT CIU and CIE
39841000 PWA-Data Bus Driver/Receiver INET CIU and CIE
39841300 PWA—Interrupt/Flag Status INFT CIU and CIE
Table 7.2. Miscellaneous Parts List
PART NO, DESCRIPTION USED WITH
39514900 Blower Assembly (Contains 2 Axial Fans) CIU and CIE
24536500 Axial Fan, 270 CFM Blower Assy
39670401 Power Supply, -5 V dc CIU and CIE
39670403 Power Supply, +5 V de CIU and CIE
88980100 E 7.1/7.2






Figure 7.1. Q-Line Receiver and Decode (1NBT)

88980100 A 7.3/7.4






1 _ 20800

L

- 3L
I et WNTCRN 5

00I0v86¢

:_oc_ a

Nrenn v c o 1)

300730 % S¥3AI1303¥ 3INII-D
1N —ATBN3ISSY M d

[

Vo113 ® v10173]

¥1¥d 1081

NOJ

C010v96E 1d

0314134S ISIMUIMLO SSIINN SILON

0081265 D345 ¥ONI 20D 01 0378w3ssv 38 o1 \y/

e

mupo_m.,®_ .

HREIN:

Lol

L ol

fon®]  bm@)  Som®)

voe.:.®_

o
T N

—{oEd—

W..o_mr ®_

£+

9 4

o)

Neol ©_

a)

|
M ..o.m-.®_ WS.E @_ Nmnﬁ ®A_

me:. ®_

;

o

mnm:.©_ w MZL@

Mvozvg

ol

—iE— ‘@‘wlm
—(EB— —E—

N

. . o]
T AT SR e
Q¥00314 NOISIAI
1 _ Z 39840100 v 1 S _ 9 L [ 8




VST NI GAINNG

asiEvy
S1S11 diHdviia
:S31ON
I!M\ e d e /
\% \ﬂ:\.m\@ ,.v.W w OISV y Vv
V w ITe)
adv | 3tva | tisq NOI 14132530 013 AZY
Qd0D34 NOISINIY SN1VIS NOISIAIY 133HS
_ 0% ¥ &
© 4t 133HS VL0113 Y VvIOI13 :Mom__.w“u Q waav
NO a3sn isuii frmmmrem s o iw
f | 70023a P SHINIFIFH INIT -0 |Wisa- sor] Ties B o
g | 00I0PG6E | d d O AT
_.....?: OHW LMIwRZOa | Xiilsd |\|m\<\ l\»mmv\ \SQ N s.cn .—cz.—.zco {t-L-2 NMa




VS N GRLNG

tottvy

%ol AQY 39052 ¥TD avT

22 | ls2¢2662] 61

cio-0m s By s my V022 dWOD S 91|Lv00058d w1
2y 12 | %S MY N2 awod S 2 |0L000sv7 LI

63 | %S5 Myl X1 dW0D SF 1 (£2000s72| 2/

€opL) LX) AN | loozvoisl| ¢/

(8€HL) LA2 LNI v [oozIS029| Pi

(2vL) 1 2 ogsgced| ¢l

(OPrL) 2 Dozegses| 7

(¥0#L) € (00L6gsss] I

(SI5L) I lovssssse| or

(VioisL) LAY LNI g 00625205| 6

- 90-£2 10 | %0 ASE Sl INVL dbD L (6225050 9
vEdL (W2v78) XOVr LS3L | fesesesd L
o@n2r  (MOTTIA) OV LSTL 2 |L058569¢| 2
2IP-61 'Lr-snIn(T7ded) HOVP LS3T L 01 p0s95625| §
AOLIVALXT QLYY VIS IV | ooosezs| v

| HVY0dddY Faif19 2 |0051294€ €
Id LIVINGI 22 AOL2INN O / A
ayvog Mmd ! Pooovges| |

4<_~.w._,<<< 30 “S3IION NOI1413DS3a 30 ﬂ wuwui. OQhZO;(uI:ZuQ_ ON
._mzo:<u:_uu.$ J4N1VIDONIWON ) 1IN . a3yIno Iy >_-_._z<:c _ Ldvd ONH
LEOT6 "311®D ‘ejjof e NOiLYH¥OdHOD

wax OO\O&W zmmm_ d 2 133HS —ZMM_—M%OU | woisialg swassas vaioia - s01vNY viva ._cm.—zoo




VSi. NI QN4

..._ﬁ<<
G502 HILYd | k0216685 & 2

aod HI1vd | |LO2/668¢] 2

‘ovia 21907 I7ANQ0Z0VREE 12

GeEa-—-L2d — ,

v ettt [BS MYl VOSE AW S72 2115000572 02
W43 1vw 40 " SIION NOI1d132S3a 30 | m<wu<< 00 zo:,.«u::.zwo_ ON
"SNOI1VDI41D3dS J4NIVIDONIWON _ﬂz: a3adind3d ALILNYNO 1avd  |anig
00008 Z€160 T L€0z6 e w0l €1 B zoC;o;ou

Qiz ON _zwzmumO .,_m M 1338 IN3QI 300D NOISIAIG SHALSAS TWLING - SOTVHY <<= ._ozhzcu



Figure 7.2. A-Line Transmitter/Receiver (INCT)
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Figure 7.3. Address Control (INDT)
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Figure 7.4.

Data Bus Driver/Receiver (INET)

7.21/7.22






8
1 _ wi-n T _ * S 9 L
|oo | e —\_ V2 v R L 77 R Q3131734S ISIMUINIO SSTTNN ‘EILON
RUTFL =7y T ]
- i '008I1226€ 93dS 'HONI 00D OL Q318W3SSV 38 OL
oooivees| o] a — |8 \%
fhuingiid gy s ®
F7T 7S -0
WADY /¥IANYA SNY viva 213
1INl —AI8W3ASSY M d o
© -
vedL .
L S — ot o " . U —— I A |
O] : o)
B . i &
. A . .
nos..\_ M@n!@x_ : Mco._ﬁ@% vov.!@_ o A
§ #
%
- g
i B o
o con@)|- ge sl @) - e
;> i) ) | w,
. e #
o o - 2 n‘#.
e *
i & m:-
¢ »
2
, 2l
5 E P .
o of 4
B 4 @
[ . !
13 i
£ N
G ,.: P
- e O T
Ong : 2
: o
]
II_HM 2
|
EPY '
v
L o
[%1 [1:]
=l Py oo |
— QYOI NOISIARY
Cewie 1 7 7 39841004 4 S 9 | L 8
L 1 () 0y




VST N LN

oSty
S1S11 Q3IHDVvi3a
:S31ON
-&,w WL o a3asviay L/
(4
. 10
dav | 3iva | 13ua NOI 14132530 0d3 A3
aqiyodId NOISIAIY SNLVLIS NOISIAY 133HS
2L X7
2 40 | i3ms wZ0oI73 Y VI0/13 ZEWO oo R T v
. NO _aasn 1584 ¥ €076 sueD ol e I oiw
et
g| coowges | 14| aAD2/INEA SNS VLVA g 7
A "ON - INIWNDOA | Xid3ud ..—uuz.ﬁ - *mw< Mmd i E.d gy M ‘D NMa




VS NI RN 1e1gvy

(®RsvL) 13D 1IN v QO2\e029| 2

(vowL) 3D 4w | 2 |O0LZIGI] 1

(QOvL) 1XD AN b | Qg2+0I1G1 | O\

(ovrL) 1D 1N I j0026856s| &

NA-\A| LM/ A2 ANOD &3 | 9115920005V B

GD -1D| 201 ASS JH7l ANYL dVD . S |62250Sk2| L
WvAOYIa D901 | | 4N|ooNbvgee| 2

PCdl ADVG AONC 1S3 | | \ [20s9569E| G
A0LWALXI AAVD W3S AV | | \ |oco9ss2s| b
HOVOJdd4N ‘3AinND _ | 2 |00S1296%| &

Id SLIOVINOD 22 AOLDINNOD| | L PorEbeb| 2

QAvV0OE Md | | poeovese| |

W1331YW 30 "SIION NOI14130S30 Y0 : muwuz . i OO|nonvouiinaal on
*SNOILVDI41D3dS . J4NIVIDNIWON 1IN i a331NO3IY ALIINYND ldvd  JONH
< OOO_#@WM d N 133HS | tel60 | NOIsIAIG “Mombwﬂ_.wﬂhﬂn.ﬂ_-oo.?f Ummw_moﬂ_.umm |

‘AL ON IN3WNDO0Qa - 1N3Q) 390D

) .
[y







88980100 A

Figure 7.5.

Interrupt and Flag Status (INFT)
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Section Eight
WIRE LIST

8.1 WIRE LIST

This section contains a complete wire list for the CIU/CIE. Figure 8.1 is the

backplane wire list for the CIU module, Figure 8.2 is the backplane wire

list for the CIE module, and Figure 8.3 is the chassis wire list for the CIU

module.

88980100 A

8.1/8.2
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Figure 8.1. Backplane Wire List - CIU Module
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Figure 8.2. Backplane Wire List - CIE Module
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Figure 8.3. Chassis Wire List - CIU Module
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