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SECTION 1
INTRODUCTION

1.1 SCOPE OF MANUAL

This manual provides a description of the Direct Memory Access Port
(DMAP) Expander. The expander consists of four printed wiring board as-
semblies. The description includes a brief discussion of the functional char-
acteristics of the DMAC, and items which are pertinent to the interfacing of
device controllers to the expander.

1.2 REFERENCE DOCUMENTS

1.2.1 DEVICE CONTROLLERS

Details of device controllers, which interface to the DMAC, are contained in
a separate manual for each controller. The Direct Memory Access Channel
Controller Manual, Part Number 966312-9702, also contains a brief intro-
duction to each controller.

1.2.2 OTHER DMAC HARDWARE

The Direct Memory Access Channel Manual, Part Number 966312-9701, con-
tains an introduction to the various pieces of hardware which are utilized in
implementing a computer system with the DMAC expander.

1.2.3 DMAC EXPANDER CONFIGURATIONS

The various motherboards and chassis which have been assembled with the
four expander cards and the device controllers, are documented in addendums
to this manual. Each addendum contains a separate configuration with a
figure depicting the card location and a LOAD LIST, for documenting the
wiring of the motherboard which interconnects the expander to the device
controllers. See table 6-1 for a list of the manual addendums.

1.3 GENERAL DESCRIPTION

The Direct Memory Access Port Expander is implemented on the following
four printed wiring board assemblies.

Expander Part Number
No. 1 216700-0001
No. 2 216703-0001
No. 3 216706-0001
No. 4 216709-0001

1-1 Digital Systems Division
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Of the four, two boards (No. 1 and No. 2) are double-ended, with edge con-
nectors for the cable which interfaces the expanders to the DMA port of the
computer. The other two boards (3 and 4) are single-edge connector boards.

1.4 FUNCTION

The function of the logic contained on the four expander cards is to expand
the single DMA port of the 960 series or 980 series computers to eight ports,
each port being functionally identical to the single port. The expander allows
up to eight DMA device controllers to operate on a priority cycle stealing
basis with the CPU. The expander identifies the device contrcller which has
requested a DMA interrupt by storing a flag for the controller in a fixed
memory location prior to further memory access by the CPU after the inter-
rupt has been recognized by the CPU,

1.5 ELECTRICAL DESCRIPTION

1.5.1 SIGNAL CHARACTERISTICS

Signal levels are compatible with Texas Instruments Series 54/74 transistor-
transistor logic (TTL) circuits. The logic ZERO (low) level is 0.0 to +0.4
volts dc. The logic ONE (high) level is +2.4 to +5. 0 volts dc.

1.5.2 SIGNALS FROM CPU

Signals originating in the CPU that are buffered and/or used by the Expander
and routed to the device controllers are given in table 1-1. Data lines are
supplied in the true sense, and all other lines are supplied in the false sense.

Table 1-1. Signals from CPU

Signal CPU/Expander g::tirﬁfer!s
Memory Read Data 17 lines (twisted-pair line) 17 lines
Memory Access Grant 1 line (twisted-pair line) 8 lines
Channel Activate Strobes 2 lines (coaxial cable) 2 lines
Interrupt Acknowledge 1 line (twisted-pair line) 8 lines
Data Available 1 line (coaxial cable) 1 line
Parity Error 1 line (twisted-pair line) 1 line
System Clock 1 line (coaxial cable) 1 line
Master Reset 1 line (coaxial cable) 1 line
Free System Clock 1 line (coaxial cable) 1 line

1-2 Digital Systems Division
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The interface signals are defined in the following paragraphs. Definitions
are the same for both the CPU/Expander Interface and for the Expander/
Controller Interface.

1.5.2.1 MEMORY READ DATA (TRUE SENSE). These lines are data
from memory to the device controllers. MRD, 00 is the most significant bit;
MRD, 15 the least significant bit; and MRD, 16 the parity bit (odd).

1.5.2.2 MEMORY ACCESS GRANT (FALSE SENSE). As long as Memory
Access Grant from the CPU is a logic ZERO, the DMAC may access mem-
ory. Once the DMAC acquires memory access, it is maintained as long as
a memory access request is present.

1.5.2.3 CHANNEL ACTIVATE STROBES (FALSE SENSE)., One strobe
accompanies each word of the two-word channel activate sequence. A logic
ZERO on one of the strobe lines indicates that the corresponding channel
activate word is stable on the read data lines.

1.5.2.4 FREE RUNNING CLOCK (FALSE SENSE). This signal, CK3Cl,
is a 4-MHz clock just as System Clock, however this clock is not inhibited
during CPU memory refresh.

1.5.2.5 INTERRUPT ACKNOWLEDGE (FALSE SENSE), A logic ZERO
indicates that the CPU has recognized an interrupt request, that the Expander
may store the interrupt word (indicating which channel(s) interrupted), and
that the interrupting channel(s) may store status.

1.5.2.6 PARITY ERROR (FALSE SENSE). A logic ZERO indicates that
the write data sent to the CPU (on a store cycle) was incorrect. This line
is valid logically only when a device controller uses the parity line to the
CPU (MWD, 16).

1.5.2.7 DATA AVAILABLE (FALSE SENSE)., A logic ZERO (strobe) on
the Data Available line indicates that the output (read) data lines are stable.

1.5.2.8 SYSTEM CLOCK (FALSE SENSE)., The system clock signal line
is a 4 MHz clock from the CPU. This clock is a one-third duty cycle clock
that remains True for 83 nanoseconds and False for 167 nanoseconds. The
clock is modified by certain CPU operations, such as memory refresh
cycles, prior to appearing at the interface. Clock variations are illustrated
in figure 1-1. Waveforms a through e apply to the 960 CPU and waveforms
a and d apply to the 980 CPU.

1.5.2.9 MASTER RESET (FALSE SENSE). This signal line is the master
reset for initialization when required.

1-3 Digital Systems Division
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Figure 1-1. Computer Clock Cycle Variations

SIGNALS TO CPU

Signals originating in the device controllers that are buffered and/or used by
the Expander and routed to the CPU are listed in table 1-2. Data and address
lines are in the true sense and all other lines are in the false sense.

The interface signals are defined in the following paragraphs. Definitions
are the same for both the CPU/Expander Interface and for the Expander/
Controller Interface.
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Table 1-2. Signals to CPU

Signal CPU/Expander g:riaijf:l{
Memory Write Data 17 lines (twisted-pair line) 17 lines
Memory Address 16 lines (twisted-pair line) 16 lines
Memory Access Request 1 line (twisted-pair line) 8 lines
Interrupt Request 1 line (twisted-pair line) 1 line
Store Cycle Initiate 1 line (coaxial cable) 1 line
Fetch Cycle Initiate 1 line (coaxial cable) 1 line

1.5.3.1 MEMORY WRITE DATA (TRUE SENSE), These lines are input
data to memory from the device controllers. MWD, 00 is the most significant
bit; MWD, 15 is the least significant bit; and MWD, 16 the parity bit (odd).
Supplying the parity bit is optional since parity is generated in the computer
before storing in memory. Since these lines are driven by open-collector
gates, they are normally high. When being driven, these lines are in the
true sense.

1.5.3.2 MEMORY ADDRESS (TRUE SENSE), Memory Address lines are
from the device controller to memory. Since these lines are driven by open-
collector gates, they are normally high, When being driven, these lines are
in the true sense.

1.5.3.3 MEMORY ACCESS REQUEST (FALSE SENSE). A logic ZERO
indicates that a memory cycle is being requested by a device controller, or
by the Expander. The Expander output is logic ZERO as long as any mem-
ory access request from a device controller is a logic ZERO.

1.5.3.4 INTERRUPT REQUEST (FALSE SENSE). A logic ZERO indicates
that one or more device controllers has requested an interrupt cycle (re-
cognition) in order to store status. This signal remains a logic ZE RO until
interrupt recognition is received by the Expander and by the interrupting de-
vice controller(s).

1.5.3.5 MEMORY CYCLE INITIATE (FALSE SENSE). A logic ZERO on
the STORE or FETCH line initiates the appropriate memory cycle. These
lines are given by the open-collector gates to the Expander, but the Expander
drives these lines with a power gate into a coaxial cable.

1-5 Digital Systems Division
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1.5.4 EXPANDER SIGNALS

Table 1-3 is a list of the expander signals that are used to interface the de-
vice controllers. These signals are found at the bottom (motherboard) end
of the expander cards or at cable ports of some expansion chassis.

1.5.4.1 OUTPUT SIGNAL BUFFERING. All output signal lines should be
buffered if the cable length exceeds 6 feet. Memory Read Data, Memory
Access Grant, Interrupt Acknowledge, and Parity Error signal lines should
be driven into a twisted pair by a noninverting driver (SN7408 or equivalent).
Cable lengths of 6 feet or less do not require buffering of these lines. The
Channel Activate Strobes, Data Available, System Clock, and Master Reset
signal lines require noninverting drivers into 100-ohm ccaxial cable. (The
characteristic impedance may actually be somewhat less than 100 ohms.)
These lines should be buffered regardless of cable length. Refer to figure
1-2.

1.5.4.2 INPUT SIGNAL BUFFERING. Any signal line which is an open-
collector output from the external device controller(s) does not require buf-
fering., This includes Memory Write Data, Memory Address, Memory
Access Request, and Interrupt Request signal lines. The Store Cycle Initiate
and the Fetch Cycle Initiate signal lines should be driven by the external de-
vice controller(s) into 100-ohm coaxial cable and terminated with 100-ohm
parallel termination, then redriven by a (net) noninverting open-collector
driver. Cable length should never exceed 20 feet.

1.5.5 POWER REQUIREMENTS

The DMAP Expander logic requires a maximum of 3.0 amperes at 5 volts
dc. The logic for the standard DMAC Expansion Option (exclusive of cable
port buffering) requires a maximum of 11.0 amperes at 5 volts dc.

Table 1-3. Expander Bottom Edge Signal Connections

Signature Connector Pin Description/Comment
AG,0- CB004 6 Access Grant, Channel 0
AG,1- CBO003 57 Access Grant, Channel 1
AG,2- CB004 3 Access Grant, Channel 2
AG, 3- CB004 7 Access Grant, Channel 3
AG, 4- CB004 5 Access Grant, Channel 4
AG,5- CB004 8 Access Grant, Channel 5
AG, 6- CB004 28 Access Grant, Channel 6

1-6 Digital Systems Division
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Table 1-3. Expander Bottom Edge Signal Connections (Continued)

Signature Connector Pin Description/Comment
AG,7- CB004 17 Access Grant, Channel 7
IRECOG,0- CB003 61 Interrupt Recognition, Channel 0
IRECOG, 1- CB003 63 Interrupt Recognition, Channel 1
IRECOG,2- CBO003 67 Interrupt Recognition, Channel 2
IRECOG, 3- CBO003 65 Interrupt Recognition, Channel 3
IRECOG, 4- CBO003 59 Interrupt Recognition, Channel 4
IRECOG, 5- CBO003 75 Interrupt Recognition, Channel 5
IRECOG, 6 - CB003 54 Interrupt Recognition, Channel 6
IRECOG, 7- CB003 53 Interrupt Recognition, Channel 7
ARDEV,0- CB004 51 Memory Access Request, Channel
Channel 0

ARDEV, 1- CB004 49 Memory Access Request,
Channel 1

ARDEV, 2- CB004 58 Memory Access Request,
Channel 2

ARDEV, 3- CB004 52 Memory Access Request,
Channel 3

ARDEV, 4- CB004 75 Memory Access Request,
Channel 4

ARDEV, 5- CB004 69 Memory Access Request,
Channel 5

ARDEV, 6- CB004 73 Memory Access Request,
Channel 6

ARDEV, 7- CB004 74 Memory Access Request,
Channel 7

DEVMWD, 00 CB002Z 19 Write Data (to Memory) (MSB)

DEVMWD, 01 CB002 21 Write Data

DEVMWD, 02 CBO002 22 Write Data

DEVMWD, 03 CBO002Z 23 Write Data

DEVMWD, 04 CB002 73 Write Data

DEVMWD, 05 CB002 76 Write Data

1-7 Digital Systems Division
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Table 1-3. Expander Bottom Edge Signal Connections (Continued)

Signature Connector Pin Description/Comment
DEVMWD, 06 CBO002 71 Write Data
DEVMWD, 07 CB002 69 Write Data
DEVMWD, 08 CBO002 70 Write Data
DEVMWD, 09 CB002 72 Write Data
DEVMWD, 10 CB002 68 Write Data
DEVMWD, 11 CBO002 66 Write Data
DEVMWD, 12 CB002 9 Write Data
DEVMWD, 13 CBO002 11 Write Data
DEVMWD, 14 CBO002 14 Write Data
DEVMWD, 15 CBO0O02 15 Write Data (LSB)
DEVMWD, 16 CB002 52 Write Data (Parity)
DEVMRDO0O CB001 75 Read Data (from Memory) (MSB)
DEVMRDO1 CBO001 64 Read Data
DEVMRDO02 CBO001 76 Read Data
DEVMRDO03 CBO001 49 Read Data
DEVMRDO04 CBO0O01 55 Read Data
DEVMRDO05 CB001 45 Read Data
DEVMRDO06 CB001 73 Read Data
DEVMRDO7 CBO0O1 58 Read Data
DEVMRDOS CBO001 74 Read Data
DEVMRDO09 CBO0O01 51 Read Data
DEVMRD10 CBO001 43 Read Data
DEVMRDI11 CB001 54 Read Data
DEVMRDI12 CBO001 66 Read Data
DEVMRDI13 CBO001 69 Read Data
DEVMRD14 CBO001 61 Read Data
DEVMRDI15 CB001 41 Read Data (LSB)
DEVMRDI16 CB001 40 Read Data (Parity)

1-8 Digital Systems Division
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Table 1-3. Expander Bottom Edge Signal Connections (Continued)

Signature Connector Pin Description/Comment
DEVATIIL- CBO001 35 DMAC Activate Strobe (No. 1)
DEVATIZ2- CBO0O1 38 DMAC Activate Strobe (No. 2)
DATAV- CB001 37 Data Available (with Fetch Cycle)
PARERR- CBO001 39 Parity Error (on Store Cycle)
CLOCK- CB001 7 System Clock
RESET - CB001 29 Master Reset
DEVFETCH- CB001 16 Fetch Cycle Initiate
DEVSTORE- CBO001 18 Store Cycle Initiate
DEVADD, 00 CB002 35 Memory Address (MSB)
DEVADD, 01 CBO002 56 Memory Address
DEVADD, 02 CB002 50 Memory Address
DEVADD, 03 CBO002 55 Memory Address
DEVADD, 04 CB002 16 Memory Address
DEVADD, 05 CBO002 20 Memory Address
DEVADD, 06 CB002 6 Memory Address
DEVADD, 07 CB002 3 Memory Address
DEVADD, 08 CB002 8 Memory Address
DEVADD, 09 CB002 4 Memory Address
DEVADD, 10 CB002 5 Memory Address
DEVADD, 11 CB002 7 Memory Address
DEVADD, 12 CB002 12 Memory Address
DEVADD, 13 CB002 10 Memory Address
DEVADD, 14 CBO002 13 Memory Address
DEVADD, 15 CB002 17 Memory Address (LSB)
INTDEV, 0- CBO001 57 Interrupt Request, Channel 0
INTDEV, 1- CBO001 70 Interrupt Request, Channel 1
INTDEV, 2- CB004 56 Interrupt Request, Channel 2
INTDEV, 3- CB004 60 Interrupt Request, Channel 3

1-9 Digital Systems Division
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Table 1-3. Expander Bottom Edge Signal Connections (Continued)

Signature Connector Pin Description/Comment
INTDEV, 4- CB004 71 Interrupt Request, Channel 4
INTDEV, 5- CB004 68 Interrupt Request, Channel 5
INTDEV, 6- CB004 55 Interrupt Request, Channel 6
INTDEV, 7- CB004 26 Interrupt Request, Channel 7
CK30UT- CB001 50 Free running clock {4 MHz)

SN54/74 SN54/74

1 Shtatand i B

USER INTERFACE
¢ = SIGNAL GROUND =

CABLE PORT NON-INVERTING T CABLE T EXTERNAL DEVICE
CONNECTOR BUFFER/DRIVER {TW.PR.  BFEET) CONTROLLER
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MEMORY READ DATA LINES
MEMORY ACCESS GRANT LINES
INTERRUPT ACKNOWLEDGE LINES
PARITY ERROR LINE
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A (—
—_— s, B! D
L L
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¢ - 5
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Figure 1-2. Cable Port Signal Buffering
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SECTION II

DIRECT MEMORY ACCESS CHANNEL

2.1 GENERAL

The Direct Memory Access Channel for the Texas Instruments Model 960
and Model 980 Computers provides a means of transferring data between
the computer memory and one or more peripheral devices. This capability
is provided by:

° Direct Memory Access Channel Interface card in the 960 or 980
computer

° Direct Memory Access Port Expander
e Individual device controllers.

Refer to figure 2-1 for a functional block diagram of the Direct Memory Ac-
cess Channel.

The DMAC Interface card in the 960 or 980 computer accepts signals from
a device controller or from the DMAP Expander. The DMAP Expander en-
ables the multiplexing of a maximum of eight device controllers into a single
computer port.

The Central Processor Unit (CPU) communicates with the peripheral device
controllers on the DMAC via an Automatic Transfer Instruction (ATI) in the
980 computer or an Activate Direct Access Channel (ADAC) command in the
960 computer. The device controllers communicate with the CPU via an in-
terrupt request/acknowledge scheme.

Data transfer between memory and a peripheral device is accomplished on a
memory cycle request basis., The Direct Memory Access Channel has
priority over the CPU when both require memory access simultaneously.

Memory request from both the CPU and the DMAC are monitored by the mem-
ory controller of either the 960 or 980 computers and grant memory cycles
to only one source at a time.

2.2 INSTRUCTION FORMAT

The Automatic Transfer Instruction in the 980 computer and the Activate
Direct Access Channel Command in the 960 computer consist of two memory
words. The format is given in the following two paragraphs.

2-1 Digital Systems Division
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Figure 2-1. Direct Memory Access Channel
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2.2.1 FIRST WORD

0 7 8 12 13 15
Used by CPU Used by Device
Device Address
Controller

When the first word is stable on the read data lines from the CPU, a strobe
is generated that instructs each device controller to decode the device ad-
dress bits (13 through 15) to determine which device is being addressed.
Bits 8 through 12 are accepted by a device controller only if those bits are
defined for that device.

2.2.2 SECOND WORD
0 15

Used by Device Controller

When the second word is stable on the read data lines, the CPU generates a
second strobe which instructs the device addressed by the first word to ac-
cept the second word of the instruction. The second word may be defined as
anything that is appropriate to a given controller. In general, this word is
the address in memory of an initialization list for the addressed device con-
troller,

All device address decoding is performed by the device controllers. They
accept the appropriate bits of the first and second words when the corre-
sponding strobes so indicate.

2.3 MEMORY ACCESS PRIORITY

The Expander accepts memory access requests from the device controller
and in turn requests memory access from the computer. When memory ac-
cess is granted by the computer, the device controllers are granted mem-
ory access on a priority basis. Channel 0 has the highest priority, and
Channel 7 has the lowest priority. The memory access request from the Ex-
pander to the computer is the logical sum of the requests from the device
controllers. The computer memory controller cannot distinguish between
device memory access requests. The DMAC has priority over the CPU when
both require memory access simultaneously.

2-3 Digital Systems Division
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2.4 INTERRUPTS/STATUS

The peripheral device controllers may interrupt the program being executed
by the CPU at any time.

The device controller issues an interrupt request indicating the controller
status needs to be processed by the CPU. The interrupt request from the
device controller is registered by the Expander and an interrupt request is
forwarded to the CPU. The interrupt request to the CPU is the logical sum
of the interrupt requests from all device controllers. The Expander and
each device controller must wait for an interrupt recognition signal before
taking further action on an interrupt cycle. However, data transfers may be
continued.

In order that interrupt recognition may be received by the DMAC device con-
troller(s), the DMAC interrupt bit in the CPU status register must be armed,
and the CPU must have trapped to the DMAC interrupt trap location. An
interrupt request remains until interrupt recognition is received.

When interrupt recognition is received by the Expander, a memory access
request is generated which has priority over all channel data transfer re-
quests. The Expander has the next memory cycle available and uses this
memory cycle to store the interrupt word in memory (location 009616). This
word indicates which device controller(s) have interrupted by containing a
logical ONE in each bit position corresponding to a channel whose interrupt
request has been registered. That is, Bit O indicates that Channel 0 has
interrupted, Bit 7 indicates that Channel 7 has interrupted, etc. Bits 8
through 15 are always zero.

As the Expander stores the interrupt word in memory, it also issues an in-
terrupt recognition signal to each device controller whose interrupt request
bit was present in the interrupt word. Once a device controller receives an
interrupt recognition, it issues a normal memory access request and stores
the status when memory access is granted through the channel priority
scheme.

There is no priority among interrupt requests, the Expander registering all
requests until interrupt recognition is received. However, storing of the
interrupt (request) word does have priority over data transfer (memory ac-
cess) requests,

If interrupts are not enabled within the controller, a device controller stores
status through a normal memory (access request) cycle without issuing an
interrupt.

Table 2-1 gives the memory locations in both the 960 and the 980 computers
that are reserved for interrupt and status information storage. Device status
is always stored in the even (lower) location of each pair. The odd location
of each pair may be used for information pertinent to a device controller at
the time of status storage.

2-4 Digital Systems Division
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Table 2-1. Pre-Assigned DMA Status Storage Locations

Hexadecimal

Location Use

96 DMAC interrupt word
Bits 0 through 7 indicate that the corre-
sponding channel has interrupted.
Bits 8 through 15 are always zero.

98, 99 Status, Channel 0

9A, 9B Status, Channel 1

9C, 9D Status, Channel 2

9E, 9F Status, Channel 3

A0, Al Status, Channel 4

A2, A3 Status, Channel 5

A4, A5 Status, Channel 6

A6, A7 Status, Channel 7

2.5 DATA TRANSFER CAPABILITY

2.5.1 SINGLE CHANNEL

When transferring data between memory and a single device, the maximum
data transfer rate is 10° words/second. A maximum of 1 microsecond is
required to obtain memory access after a request is issued to the computer.

NOTE

Memory time allocations for refresh of semicon-
ductor memories are not added into the listed
access and transfer rates.

2.5.2 ALTERNATE CHANNELS

When more than one device controller is requesting memory access for one
memory cycle at a time, the maximum data transfer rate is 8 x 10° words/
second. This maximum transfer rate is achieved when memory cycle re-
quests overlap, thus preventing the CPU from acquiring memory access. If
the device controller memory cycle requests do not overlap, 1.25 micro-
seconds maximum are required to gain access for each request.

2-5 Digital Systems Division
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2.6 CONTROLLER INTERFACE TIMING

Requests for memory access and an interrupt cycle may be issued by the de-
vice controllers at any time. The time that elapses before a memory cycle
execution begins, or before interrupt recognition is dependent on the activity
of the other device controllers, the Expander and the CPU. Refer to figure
2-2 for a definition of the signal relationship at the device controller inter-
face.

NOTE

All direct DMAC interfacing should use system
clocks to achieve memory cycle stealing because
of modification to the clock for such things as
refreshing the semiconductor memory.

2.7 CHANNEL ADDRESSING

A device controller may be assigned any desired channel address as long as
sufficient consideration is given to the system and operational aspects of the
assignment. That is, the highest speed device controller, with respect to
data transfer to or from memory, should be assigned the channel address
with highest priority (Channel 0). The other device controllers should be
assigned channel addresses of lower priority according to their respective
data transfer rates. Channel 7 has the lowest priority.

The channel address assigned to a controller determines how to decode the
first ATI or ADAC word device address bits, and where the controller status
is to be stored. (Refer to paragraph 2.4.) The channel address also deter-
mines which request lines to drive and which acknowledge lines to monitor
when using the channel addressing scheme.
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Figure 2-2.

Controller Interface Signal Relationship
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SECTION III
THEORY OF OPERATION

3.1 GENERAL

The Direct Memory Access Port (DMAP) Expander consists of circuitry re-
quired to enable multiplexing of a maximum of eight device controllers into a
single channel (port) in the 960 and 980 computer.

The two primary functions of the expander are:

° To monitor and process requests for memory access from the de-
vice controllers.

° To monitor and process interrupt requests from the device control-
lers.

The Expander circuitry provides the logic required to process memory ac-

cess requests and interrupt requests as well as buffering for all signals be-
tween the device controllers and the 960 or 980 computer. Figure 3-1is a

block diagram of the Expander.

3.2 MEMORY ACCESS REQUESTS

Refer to the flow chart shown in figure 3-2. The Expander monitors the
memory access request signal [AR, (N=0)] from each device controller.
When any one or more devices present an access request, a memory access
request signal is sent to the computer (1——DMAR). If the interrupt control
circuitry indicates a request for an interrupt store cycle (ARINT), it is
treated in the same manner as a device request. The interrupt store cycle
request has priority over all device memory access requests.

When a memory access is granted by the computer (GRANT), the Expander
grants memory access [ AG(N=0-7)] to the channel with the highest priority
request [ XAG, (N=0-7)]. If the interrupt store cycle request (ARINT) is pre-
sent, the memory access grant goes to the interrupt circuitry (AGINT), and
device requests are delayed for one memory cycle. (See paragraph 3-3 for
discussion of the interrupt circuitry.)

Once memory access is granted to a channel, the access grant[AG, (N)] may
be turned off in two ways. In the first case, the channel with access initiates
a memory cycle and then releases its request[ AR, (N)]. The synchronized
request [ AR, (N=0-7)Q] resets the access granted flip-flop for that channel.

The second means of turning off the access grant flip-flop occurs when a de-
vice requests more than one memory cycle so that the request is not rc-
leased after initiating a memory cycle (other than the last). In this case,
the STORE or FETCH signal is delayed so that on the second clock after
STORE or FETCH, the signal CHANGE, Q becomes true for one clock time.

3-1 Digital Systems Division
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If at this time a higher priority request is present at the output of the priority
tree [ XAG, (M<N)]; where N is the channel with memory access and M is the
higher priority request], the access grant for channel N is turned off. If a
higher priority request is not present, the device with access is permitted

to keep memory access until its request is released or a higher priority re-
quest is registered. When a channel has memory access and a lower prior-
ity request is present, the lower priority request must be delayed until the
channel with access releases its request. Once no higher priority channel
has access granted, the lower priority channel may receive memory access.

When any channel is granted access, the signal SUMAG becomes a logic ONE
and prevents granting of access to any other channel. SUMAG is the logical
sum of access grant to all channels (and includes access grant for an inter-
rupt store cycle). When access grant to a channel is turned off, SUMAG be-
comes a logic ZERO. Two clocks later LOADA, Q becomes a logic ONE
which enables memory access to be granted to the highest priority request
on the following clock.

As long as a memory access request is present from at least one device con-
troller [AR, (N)], the request signal to the computer (DMAR) remains a logic
ONE and the memory controller of the computer continues to grant memory
access to the DMAC. Refer to figure 3-3 for an illustration of Expander
memory control timing.

3.3 INTERRUPTS

Figure 3-4 is a flow chart of the Expander interrupt circuitry. Each inter-
rupt request line from a device controller [INTDEV, (N)] is monitored at all.
times except during an interrupt store cycle. When an interrupt request is
presented by a controller, the corresponding bit in the interrupt register
[INTA, (N)Q] is set to a logic ONE. If the Expander is currently in an inter-
rupt store cycle (AGINT=1), the interrupt register bit is not set until the
store cycle is complete (AGINT=0).

Once an interrupt register bit [INTA, (N)] is set to a logic ONE, the corre-
sponding interrupt line monitor [INTB, (N)Q] will reset to a logic ZERO on
the following system clock. INTB, (N)Q remains reset until that interrupt
request is released [INTDEV, (N)=0] and an interrupt store cycle is com-
pleted. This prevents any one interrupt from being registered a second
time.

When any interrupt register bit is set, the logical sum of the interrupt reg-
ister bits (SUMINTA) is sent to the CPU to indicate that at least one device
controller has requested an interrupt cycle. SUMINTA remains a logic ONE
until an interrupt recognition (INTREC) is received by the Expander. The
time required to receive interrupt recognition is dependent on the software
being executed, since an interrupt will not be recognized unless the appro-
priate bit has been set in the CPU status register and the CPU has trapped
to the DMAC interrupt trap location.,
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When interrupt recognition (INTREC) is received from the CPU, and access
request for an interrupt store cycle (ARINT, Q) is generated. This memory
cycle request is ORed with the memory cycle requests from the device con-
trollers as previously discussed. Since the interrupt store cycle request has
the highest memory access priority, the interrupt circuitry will be granted
the next available memory cycle (AGINT, Q).

When AGINT, Q is set to a logic ONE, an interrupt store cycle is initiated.
The interrupt word (register) [INTA, (N:0-7)Q] is gated on the memory write
data (MWD, 00-07) lines (INTA, 0Q——MWD, 00; INTA, 1Q MWD, 01; etc. ).
Memory write data bits 8 through 15 (MWD, 08-MWD, 15) are forced to ZERO.
The interrupt word address (hexadecimal 0096) is gated on the memory ad-
dress lines (MAD, 00-15). The memory store cycle pulse (INTSTORE, Q) is
set to logic ONE on the clock following AGINT, Q and remains set for one
clock time. As INTSTORE,Q resets to a logic ZERO, interrupt recognition
[IRECOG, (N)] is sent to those device controllers whose interrupt (request)
bit was registered and stored in memory in location 00961¢. Interrupt recog-
nition is also a one clock time signal.

As INTSTORE, Q resets to logic ZERO, interrupt complete signal (ICOMP, Q)
is generated causing the interrupt register [INTA, (N)] to be reset on the fol-
lowing clock. As the interrupt register is reset, the interrupt store cycle
request (ARINT, Q) and the grant for that cycle (AGINT, Q) are also reset to
logic ZERO.

Once an interrupt cycle is complete and the interrupt register is reset, the
interrupt requests may once again be registered. However, those interrupt
request lines [INTDEV, (N)| that were registered and stored in the interrupt
word in memory are inhibited as long as that line remains a logic ONE.
That is, an interrupt request from a device controller must be released (re-
set to logic ZERO) before being enabled and registered again. The inhibit is
INTB, (N)Q for each interrupt request line. Figure 3-5 is a timing illustra-
tion of the interrupt circuitry.

3-3 Digital Systems Division
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Figure 3-1. DMAP Expander Block Diagram
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Figure 3-2. DMAP Expander Memory Access Monitor and Control
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Figure 3-4., Interrupt Request Monitor and Control

3-7 Digitai Systems Division



216759-9701

CK3D1 *”——ll——H% l__”_
INTDEV.(N) | : T j : ; 7; : L i i't’ : : : : :
INTDEV, (M) +—H5 5 | ; : : 1 : i’] : : : : :
INTDE V., (K) : :x,«, + oo : o : : : L_:_
INTA,(N)Q ——-—{ i : : : : L ; : : : :
INTA,(MIQ + : I | | | 4: | : : : :
INTA,(K)Q l‘ | : l | ; { : : | l L
INTB(N)Q ————:—: | : : ]l — : : j: :
— anliEnan
INTB,(K)Q i : bt : : . : : : |[_
IRECOG.(N)Q } I : _! : i : i |
IRECOG,(M)Q } : : {——]' : : E : i
IRECOG,(K)Q : » : | : : % : : ﬂ
suminTA  — ] - I ' ; : : J-“_[i [
PPy B B E L |
. |

ARINT.Q J ; : : !__J : E : 1l_
AGINT.Q — 5 | : : lI—HJ ]I : }_
INTSTOREQ [ 1 : [ l
ICOMP.Q [ L I
NOTE :

1. NO PRIORITY EXISTS BETWEEN INTERRUPTS
FROM VARIOUS CHANNELS,

2, DEVICE (M) INTERRUPTS AFTER DEVICE (N)
BUT BEFORE THE STORE CYCLE BEINGS.
DEVICE (K) INTERRUPTS DURING AN INTERRUPT
STORE CYCLE,

3. CK3D1 IS THE 4 MHZ SYSTEM CLOCK.

(A) 128190

Figure 3-5. Interrupt Cycle Timing
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4.1 GENERAL

SECTION IV

MAINTENANCE

This section combined with Section V provides the information required to
troubleshoot the Expander and related circuitry. These sections include the
connector pin numbering and printed circuit board network location designa-

tions. Reference figures 4-1,

4-2, and 4-3 to determine network location

designation and connector pin numbering as used in the logic diagram.

COMPONENT SIDE

SOLDER SIDE
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) @ = 6 6

8.85IN

--——rﬁnl

{(A) 128200

Figure 4-1,

0.35IN.

Single Connector Type 1 Printed Circuit Board,
Outline and Circuit Locations
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Figure 4-2. Double Connector Type 1 Printed Circuit Board,
Outline and Circuit Locations
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Figure 4-3, Interface Type 1 PC Board Connector,
Top Edge Pin Numbering
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SECTION V
DRAWINGS

This section contains the assembly drawings for the DMAP Expander printed
circuit boards, the CPU to DMAP Expander Cable, and the logic diagrams
for the DMAP Expander. Additionally included for reference are the assem-
bly drawing and logic diagram for the DMAC Interface Card. Table 5-1is a
major signature list of the DMAP Expander logic.

Title Drawing Page
Board Assembly, Expander No. 1 216700 5-3
Board Assembly, Expander No. 2 216703 5-7
Board Assembly, Expander No. 3 216706 5-11
Board Assembly, Expander No. 4 216709 5.15
Cable Assembly 217079 5-19
Point-to-Point (Cable) Wiring 217080 5-25
Logic Diagram, DMAC Expanders 217812 5-33

Table 5-1. Major Signature List, DMAP Expander Logic

Signature Comment/Description
AGINT, Q Access Grant for an Expander interrupt cycle
AG, (N)Q Memory Access Grant for channel (N)
AR, (N) Memory Access Request for channel (N)
ARINT, Q Memory Access Request by the Expander for an

interrupt cycle

ATIL;ATI2 Channel Activate Strobes accompanying first and
second words of an Automatic Transfer Instruc-
tion (980) or an Activate Direct Access Channel
command (960)

CLOCK- System Clock (from CPU) to the device con-
trollers

CPURUN Indicates that the CPU is in the RUN mode and not
IDLE

DATAV Data Available

DMAR DMAC Memory Access Request

5-1 Digital Systems Division
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Table 5-1. Major Signature List, DMAP Expander Logic (Continued)

Signature Comment/Description
FETCH Fetch Cycle Initiate
GRAN Memory Access Grant from the CPU to the DMAC
ICOMP, Q Interrupt Cycle complete
INHILLOAD, Q- Enables granting of memory access to the highest
priority request
INTA, (N)Q Interrupt Register, channel (N)
INSTORE, Q Store Cycle Initiate for storing the Expander inter-

IRECOG, (N)Q
MAD, (N)
MRD, (N)
MWD, (N)
PARERR

RESET-

STORE
SUMINTA
XAG, (N)

rupt word

Interrupt recognition to Channel (N)
Memory Address Lines

Memory Read Data Lines

Memory Write Data Lines

CPU detected a Parity Error on Memory Write
Data during a store (DMAC) cycle

Master Reset from the CPU to the device con-
trollers

Store Cycle Initiate
Logical sum of the controller interrupt requests

Output of memory access request priority logic.
True output is highest priority request.

5-2 Digital Systems Division
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SEE 4/0755\

~y SN7404N

ie® B Visix

”OrIZ\

— Rl BT A i b T 1 DesCrTion ™)
oY mco LIST CF mATERTALCS D
N MNLESS CTrE 0w ISt §apCisgs PROCESSES ':9‘ w2 i ASSY YO - . N
‘% 1. RUBBER STarMP 2380 B :_m/a.:»o ‘i@"’f:s .!:f:'ft.'?f."“
~ ¢t s . PER £F- 100, HEIGNT 'S S EIETEYS [ BN l»outvn;;:‘::’iou'('?.ivﬂm
ST s e v ma | /€, COLOR Brack lenoF L aese ] o aas
2L : SEMTCE A BIROS AND Swan® £DGEY - Nt = e EO/’/?D ASS5Ya
§ PRINTED WIRING BOARD (26 55 -g0ar) lFIFTeTG 20 5T R ‘/ o REVECIER (s oy B 3 XPTAZ A_éogg ~ g
S J9E/C Didckait FOR 0001 A5SY (27872 5300w A [BTEIElET & EEEE DR e e G BT &
A5, T 17 6210 e v .x) 1361C 250 ¢ o . T or _ . Coan BN
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. TEXAS INSTRUMENTS
INCORPORATED LIST oF MATERIAL
DATE 05/01/75

FART RO W
PAGE 1 of ﬁ-M 216700-0001 Knj

L e R S| owe PART NUMBER DESCRIPTION VENDOR PART NUMBER
|0001 0C001.000 EA 216699-0001 |PRINTED WIRING BOARD

0002 60003,000 EA 222222-7404 |NETWORK SNT404N

0003 - 00001.000 EA 222222-7400 |NETWORX SN7400N -SNT7400N

0004 00001.000 EA 222222-7410 [NETWORK SN7410N -SN7410N

0005 00005.000 EA 222222-T440 |NETWORK SNT440N =-SN7440N

0006 00003.000 EA 222222-7474 |[NETWORK SNT474N -SNT4T4N

0307 00005.000 EA 972975-0031 {RES FIX COMP 130 OHMS 5 % 1/8 WATT QPL~ RCOS5G1814S
0007A R14R34R8,R104R12 )

[oJeZe}. ] 00005.000 EA §72975-0035 |RES FIX COMP 270 OHMS 5 Z 1/8 WATT QPL~- RCO5G2714S
ooo084A R2+R44R94R11,4R13

0009 0C005.000 EA S72975-0036 |RES FIX COMP 300 OHMS 5 % 1/8 WATT QPL~- RCO5G3014S
000934 R54yR64yR7T+R14,R15

0010 0C001.000 EA 972924-0015 |CAP FIX TANT SOLID 47 MFD 10 % 20 VOLT QPL-M39003/1-2295
0010A Cl1

0011 0CCl12.000 EA 524348-0001 {CAP FIX CERAMIC .10 MF 20/80 % 10V CRL- UKIO-10¢4
0011A C2 THRU C13

0012 00006.000 EA 240000~-7404 |NETWORK~-SNT74HO4N

0013 0C(004.,000 EA 240000-7440 NETHORKOSN7;H40N

0014 REF EA 217812-9901 |DIAGRAM,LOGIC-DMAC EXPANDFR(
:90}5 REF - 216696-990]1 [SOURCE TAPE,MASTER FILE-DMAC LQGIC

CrD DRAFTSMAN

DATE

DESIGN ENGINEER

DATE

TITLE

BOARD ASSY.EXPANDER NO 1

BRI

DATE

APPD PROJECT ENGINEER

DATE

RELEASED

DATE

PROJECT NO.
JUR

N A
PRS R NA

PART NUMBER REV

LM 216700-0001 | K8

v /e




9-¢

LIST oF MATERIAL

PATE 05/01/75

PAGE 2

of

{LM 216

T Rowetr TR

J

700-0001 “r‘\a

By WG

|
J
VENDOR PART NUMBER )

D R RS PART NUMBER DESCRIPTION
1016 REF EA 973567-9901 |TEST PROC,DMAC EXPANDER BDS
Toman DATE | CKD DRAFTSMAN DAt DESIGN ENGINEER DATE | THTLE
‘ BOARD ASSY,EXPANDER NO 1
MG DATE | APPD PROJZCT ENGINCER DATE | RELEASED DATE | PROJECT NO PART MUMBER ’ REV
| LM 216700-c001 | ke




1
2 o Eo0c9s,2lal

4

ME/———\

0

LIk
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TV FE-RI2

WP~

§ 5 ON

BT 1 Dare l arep

]
A_J 370332 (A) w SRNSYRWERS PRTET) B (T
[UF/D-CHG DESCRIPTIONS ON NETVWIRKS AT
LACATICN: AL, AZ A3 D2 v D3-SNTASCON WERE
SN1402N. D UM - ADDED 1 TEM 8, UM -aTY
\TFM 2 WAS 11

o

8] 371838 (€) I Piancey 1-T-7t[ - zn] Jz&
CHG: 1) L.M. IT 3 P/N WAS 222222-74 01
Z)ON F/D SN74HOIN NET WORKS
WERE SN 740/N
ADDED: REY. BLOCK ZONE D!

< J3r204 (€) 0 Wit 3-18-72

B2n ]gﬁfzjyg
| ADDED: UPDATED REVISION BLOCK { 8100,3101 T2 N/A
BE72 [cew> |

07374798 (B) 8-1-72 #.C (uz
"ADD. NOTE 2 DELETE: CONNECTION BITWEEN
PZ-35 ¢ GRD BUS

E | 368539 (£) /-24-73 WJ«%‘( 127053 ;é

ADDED . LM ITEM /5

Fl 3eee(e)dr - 2ishe
‘) DELETED WOTE 2
1) UPDATED REV/STATUS BLOCK

. Zrtaea (1) pilILsL 1D | - .
é‘ MOTEL XE44 4 el ‘1_:“/#_)

A Jff?&zg/ﬂ. B A
(ECETEL) s7rEm &r: @7 r oF 2 epm &
WSS G 3, L L alFCcas A4S
SATEECCN fUE PCRACES CF L ROLED
STE /é-/"uP//ﬂ/F/ CEL cEV Bk

BOEALD T 4O Sl )
VPDA TEL EV (EV LK l/ Yt |t L,

/( 3 TR 5/ ,(//'4” ) KEVILFD 7 i/74 /.";wh
DL 4 i /Mmﬁfwfo *ér 1 S

L:r-‘ YA S ! ;
i ) o T ame YPDETED o
| 2 en Sroce Isfas
[N | 41290 (D)G. Gamal1) UPBARTEL |5, m’ ”
| I/cev LEVEL _BLECK L Yfttrrs

r/.l/m./,

/,(.lw)ni

NOTES : UNLESS OTHERWISE SPECIFIED :
1 IRRK RPPRIFRIATE REY LET7TER
RAPPROX WHERE SHORN PER FRICESS /

FARSIOE

J. MAXIMUM COMPONENT HE/@HT FROM

COMPONENT SIDE OF CARD

.3/
4. MAXIMUM LEAD LENGTH FROM CONDUCTOR
SIDE CF CARD 1S .075

S 0 B )

J » ‘ B ' I The 6 otae s bk

/7 RUBEER STAMP Tses [ 117

A

-

) IR Y 157 PV,

-

- .

2 PER £ =100 KHETGHT Yo, o s s

3 /2, ColorR Bex PLAUSH 2}449% - - 6/90773‘5‘7_*«

T 2 ‘

S| PRINTED WimING BOARD 216102 -000I ~[-T-TeleTs ”’l”.*’Ll’ ol v . : “‘?ff%gp <

4[L0GIC DIAG.FOR -0001 ASSY. (zi7812=920n0]2lc]ofclc]» £1F Al ) o s —]
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01-6/67§

° TE XAS INSTRUMENTS

Q—@p neenreRATE® DATE 05/01/75 LIST oF MATERIAL PAGE |  of (LM 216:(‘3;2:;01 INR:
il N o | owe PART NUMBER DESCRIPTION VENDOR PART NUMBER
0001 00001.000 EA 216702-0001 (PRINTED WIRING BOARD,EXPANDER #2
0002 00011.000 EA 222222-7400 [NETWORK SN7400N -SNT4OON
0003 00009.000 EA 240000-7401 [NETWORK SNT4HOLIN
0004 00001.000 EA 222222-7404 |[METWORK SNT404N
0005 00001.000 EA 972924-0015 [CAP FIX TANT SOLID 47 MFD 10 % 20 VOLY QPL-M39003/1-229S
0005A c1 .
0006 00012.000 EA 534348-0001 [CAP FIX CERAMIC .10 MF 20/80 % 10V CRL- UKIO-104
0006A | C2 THRU C13

0007 00033.000 EA 972975-0036 |RES FIX COMP 300 OHMS 5 % 1/8 WATT QPL- RCOS5G301JS
00074 R1 THRU R33
0015 REF €A 216696-9901 |SOURCE TAPE,MASTER FILE-DMAC LOGIC
0016 REF EA 973567-9901 |TEST PROC,DMAC EXPANDER B8DS

DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE

CARD ASSY,EXPANDER #2

APPO -MFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE { PROJECT NO. PART NUMBER REV
gl00/§101 LM 216703-0001 (As
TL 13849 -j g ) / ‘



| .
N

e e . . L -
1 aorse]q] "
k.8 NS
o T TPy T T om
A [372104(€) 0 Waiteom 2-20-70 [2 2| 4. Fc
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ADDED : LA ITEM /5.
C JCWw3B30L EC, A D7k 5 7 enad
TTRICES RICTES 2 AVE 5
D | 368884772 /oo finer (1) FDCED :MJ"‘;‘?:{;__,
ITEN & TO &fm 2 CSLRTELD EEV Ey
rZex
£ V392308 (B)DSun (1) uonnfo]:l;,f 1y gdeprs |
RV Levee meock *LAL—}”—
CL 3378970, F AR IDATED . g
F | %év Eits dicor 17> s lyents
§ [ CW12286 D)5y Gomn (1) . POATED 5//',.,/, ,/A'uim
REY LEVEL BLOCK ¢
H 4 E i [
o LY | s,
i elTaan-{ 155 NT¢H30
K22 ST
i i
; E
SEE. NOCTE 1\
3
¢ o2
i
3
H ‘
i c
: i
¢
: NOTES :
L.  MARK APPROPRIATE ASSY REV
T LETTER APPROX WHERE SHOWN PER '
KR : PROCESS | ( FARSIDE)
¥y . N : 2. MAXIMUM CGMPONENT HEIGHT FROM COMPOUENT
FMSN74CON 2 SIDE OF CARD 1S | 3t
i D l U . 3. MAXIMUM LEAD LENGTH FROM CONDUC TGR SIDE [
| e : OF CAKD 15 .075 .
£ i
H
T | B T T T = o
| . 1 E e a 12 s C
: T T 1 K iz |
;’ ’ v I. RUBBER STAMP (,T';;;;""r?@;c‘;h—————{fw’  S:2e-70) .. Tix s !~: QTR NTS
N e i . oo 7 R P‘;“L FoI00, HT 1255 A 2ipedd -t s ]
Q- e T T e e e el COLOR BLACK [ : : BOARD  ASSY
N s EFF ’ 4 s 1 EXPANDER tO.3
| Los/C DIAGC FOR - 0001 ASSY. (2/7812-9901 [C[C[C|BIE F F g ' 4 i omac T
ASSEMBLY *8Bfl £ Fg L L CPMPUTER
; > R Ly 216706 !
; T 3 w2 : 4 LM
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P1-6/€1-9

o

Py TEXAS INSTRUMENTS LIST oF MATERIAL
DA 05/01/75 PAGE | of [ihﬂ 216706—0001l§"-]

ien Sl | o e PART NUMBER DESCRIPTION VENDOR PART NUMBER ‘
coc! 00C01.C0D €A 216705-0001 |PRINTED WIRING BOARD-EXPANDER #3
0002 02005.000 A 222222-7400 |NETWORK SN7400N ~SNT400N
0003 00004, 000 EA 222222-7402 |NETWORK SNT402N TI--SNT7402N
00C4 00004.000 EA 222222-7404 |NETWORK SN7404N
0cos 00007.000 EA 222222-7410 |NETWORK SN7410N -SNT7410N
0006 0G001.000 £p 222222-743C |NETWORK SNT430N -SNT430N
0007 20001.000 EA 240000-7440 |NETWORK=SNT4H4ON
0008 1 00013.000 EA 222222-7474 |NETWORK SN7474N -SNT474N
D009 90001.000 EA 972924-0015 |CAP FIX TANT SOLID 47 MFD 10 % 20 VOLT QPL-M39003/1-2295
0009A c1
0010 70016.000 EA 534348-0001 |CAP FIX CERAMIC .10 MF 20/80 % 10V CRL- UKI0-104
0010A C2 THRU C17
0015 REF EA 216696-9901 |SOURCE TAPE,MASTER FILE-DMAC LOGIC
0016 REF EA 973567-9901 |TEST PROC,DMAC EXPANDER BDS

.

“AFTSMAN

DATE

CKD DRAFTSMAN

DATE | DESIGN ENGINEER DATE | TITLE

BOARD ASSY,EXPANDER

NO 3

OATE

A®PD ORCJECT ENGNEER

DATE | RELEASED

DATE | PROJECT NO.
A e

N

'['IJ/’"\,'K‘:L‘I’ ot

PART NUMBER l REV

LM 216706-0001 (5

IREI Y]

J/
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C
DSwIardn
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: ! i i
; ol { 3 NOTES
; P /. MARK APPROPRIATE ASSY REV TR
o : $ ; APPROX WHERE SHORN PER PROCESS /.
Q e ey CFARS/IOE)
I G eearded o L. HENIM COMPLrENT HECH T M -
%9 ; : CEMFPENELT SAE oF PARC . Z .3/
11} i 3B BNUM (FRD (ECTH SO O TR
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R
| CocoRr Gqax
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” TEXAS INSTRUMENTS LIST oF MATERIAL S -
/ I""C ORPORATED OF : M v
X PATE 05/01/75 ‘ PAGE 1 of {ihﬂ 216709-0001 |H.®
:? T CUANTITY UNIT DWG.
LE iy S| s PART NUMBER DESCRIPTION VENDOR PART NUMBER
0001 00001.000 EA 216708~0001 |PRINTED WIRING BOARD-EXPANDER #4
0002 01007.000 EA 222222-7400 [NETWORK SNT400N ~SN7400N
0003 00006.000 EA | 222222-7404 |NETWORK SN7404N
1
CU04 00002.000 EA 222222-7430 |[NETWORK SNT7430N -SN7430N
0005 CC001.000 EA 222222-7402 |NETWORK SN7402N TI--SN7402N
0006 00002.000 EA 222222-7410 [NETWORK SN7410N ~SN7410N
0307 00006.000 EA 222222-T474 [NETWORK SNT474N ~SNT474N
0008 00002.000 EA 222222-7475 |[NETWORK-SNT475N
0209 00001.000 EA 222222-7420 |NETWORK SNT420N -SNT7420N
0010 06001.000 EA 240000-7421 |[NETWORK-SNT4H21N
0c11 00C08.000 EA 972975-0049 [RES FIX COMP 1.0 K OHMS 5 % 1/8 WATT QPL~- RC05G102JS
00114 R7 THRU R14
0012 00006.000 Es 972975-0036 |RES FIX COMP 300 OHMS 5 % 1/8 WATT QPL- RC056G301JS
0012A R1 THRU R6
0013 00001.000 EA 972924~-0015 |CAP FIX TANT SOLID 47 MFD 10 % 20 VOLT OPL-M39003/1-2295
0013A c1
0014 00016.000 EA 534348-0001 |CAP FIX CERAMIC .10 MF 20/80 % 10V CRL- UKI10-104
00144 C2 THRU C17
0015 REF EA 216696-9901 |SOURCE TAPE,MASTER FILE-DMAC LOGIC
0016 REF EA 973567-9901 |TEST PROC,DMAC EXPANDER BDS
AFISIAN OATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
BOARD ASSY,EXPANDER NO &
'''' el DATE | APPD. FROJECT ENGINEER DATE | RELEASED DATE | PROJECT P:JO ol L PART NUMBER REV
[ei 0o LM 216709-0001 [y &
/

T840

KR
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|
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3 PLACES
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DELEf!D DVIEW A4 WIS ACRISS (ABLE ENTERING Pr
- Z)VIEW B-8 WAS A2 55 THE BA Kk 2K A/
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DELETED: ITEM 15, P/N WAS 417682~ 3000 Ty
ON -000S5, -00/0 & -0020 LM'S WAS A‘R GN -0002
LM QTY was //2.
CHG: JALL LM'S, /T 14 P/N WAS 4176 82-3999)
2) LM -2002, /T & QTY WAD /5, 3)m-sa0s
IT. 6,QTY WAS 35, 4) - onlal.n IT &
ary wWAs 70, S)LM-00z20, /T G QTY
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'8 GTY WAS ARFT. . T /5 ZIY was ¢ A’
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1¢-6

1 TEXAS INSTRUMENTS

@ IMCORFPORATED o 05s24776  LIST OF MATERIAL PAGE 1 of (LM 2170790001 mL]

N e S5 | ows PART NUMBER DESCRIPTION VENDOR PART NUMBER |
C0187.C00 EA 9720G53-0002| SLEEVE,SCLLER,TAB TERMINAL FCH--C-704-02
0001 00003.000 EA 231447-G600| CONNECTOR PC 36 PIN VIK-2VH-36/1CN=5
COClA PL,P2,P3
0002 00002.000 EA 214080-0C01| CONNECTCR-COVER
0003 00002.000 EA 214081-0001| CLAMP
coce 00028.000 FT 772228-00C1| CABLE COAXIAL 80 OHM UL STYLE 1371 GOA-GWN1013
coc9 00007.000 £A 418201-0001| STRAP ,MARKEP ,ADJUSTABLE ,PLASTIC QPL- MS$3368-1-9
0011 REF EA 217080-5901| WIRE LIST,PT-TO-PT-CPU TO CMAC
00.2 00005.000| FT 4114C0-C018| WIRE,BARE TINNED,18AWG, COPPER BUS 1WP- 18-630
0014 00193.000 FY 966760-2856| WIRE,TWISTED PAIR #28 WHT/BLU IPVC UL - 1472 7STR ULECS
0016 00001.G00 EA 216128-C0C1| COVER,CCNNECTOR
0017 0001.000 EA 216136-0001| HCOC,CCANECTOR
0018 00013.000 FT 972426-0019 INSULATICN SLEEVING PVC CHLORIDE LFS- HT-105C-24
0019 00010.000 EA 972983-0016| SCREW 4-40 X .438 PAN HEAD CRES
0020 00002.000 EA 418212-0040| STRAP,TIECGWN,ADJUSTABLE,PLASTIC QPL- MS3367-4-9
co21 000C4.000 EA 411027-0804| WASKER .125 X .312 X .032 FLAT CRES OPL- MS15795-806
0022 00187.000 EA 972053-C0C2| SLEEVE,SCLDER,TAB TERMINAL RCH--C=704-02
0023 REF EA 973585-9501| UNIT TEST PROCFDURE
RS
o a CK;V/'}MA _)'/ DZE e "™ CaBLE AsSY.CPU TO DMAC-2FT
% 7503 LM 217079-c002 L

‘ Pu——
T 13849

™~



22°6§

LIST or MATERIAL

PART NUMBER REV

Lm

OATE  05/24/76 PAGE | of 217079-0011 L)
N oo O | o | PART NUMBER DESCRIPTION VENDOR PART NUMBER |
0001 000C3.000| =4 231447-CAG0| CONNECTOR PC 36 PIN VIK-2VH-36/1CN -5
0001A PL P2 P3
€002 00062.000|  EA 214080-0CC1| CONNECTOR-COVER
0003 0002.000|  FA 2140€1-C001| CLANMP
Cooe 00092.000|  FT 772228-0001| CABLE COAXIAL 80 OHM UL STYLE 1371 GOA-GWN1013
0009 00007.000|  EA 418201-0001| STRAP,MARKER,ADJUSTABLE,PLASTIC QPL- MS3368-1-9
0011 REF EA 217C80-99C1| WIRE LIST,PT-TD-PT-CPU TO OMAC
0012 00005.000|  FT 4114C0-0018| WIRE,BARE TINNED,18AWG, COPPER BUS 1WP- 18-630
0014 0633.000]  FT 966760-2856| WIRE,TWISTED PAIR #28 WHT/BLU IPVC UL - 1472 TSTR ULECS
0016 0J001.CC0|  EA 216138-C0CL| COVER,CCANECTOR '
0017 00001.C00| €4 216136-C0C1| HOOC,CCNNECTOR
co18 00013.000  FT 972436-0019| INSULATICN SLEEVING PVC CHLORIDE LFS- HT-105C-24
0019 00010.000|  EA 9729£4-C016| SCREW 4-40 X .438 PAN HEAD CRES
0020 00302.0C0|  EA 418212-0040| STRAP,TIECCWN,ADJUSTABLE,PLASTIC OPL- MS$3367-4-9
co21 00004.0C0|  EA 411027-C8C4| WASFER .125 X +312 X .032 FLAT CRES QPL- MS15795-804
0022 00187.000|  EA 972053-00C2| SLEEVE,SCLLCER,TAB TERMINAL RCH-=C-704-02
023 REF EA 973585-99C1| UNIT TEST PROCEDURE

DRAFTSMAN

DATE

CKD DRAFTSMAN

DATE | DESIGN ENGINEER DATE | TITLE

CABILE ASSY,CPU TO DMAC-

10 FT

APPD -MFG

DATE

APPD. PROJECT ENGINEER

DATE | RELEASED

DATE | PROJECT NO

PART NUMBER REV

217079-0014

LM

T 13849




A

° o 05/2477¢ LIST OF MATERIAL PAGE 1 of LM 217075-000 ﬁ?

e o ARES PART NUMBER DESCRIPTION VENDOR PART NUMBER
0001 00003.C00 EA 231447-0800| CONNECTOR PC 36 PIN VIK-2VH-3671CN=5
00014 PL P2 P3
0002 00002.000 EA 214080-0001| CCNNECTOR-COVER
0003 00002.000 EA 214C81-0001| CLAMP
0006 00052.000 FT 772228-C0C1| CABLE COAXIAL 80 OHM UL STYLE 1371 GOA-GWN1013
0009 00007.000 EA 4182C€1-0001| STRAP,MARKER,ADJUSTABLE,PLASTIC QPL~ MS3368-1-9
0011 REF EA 217080-9901| WIRE LIST,PT-TO-PT-CPU TO DMAC
0012 00005.000 FY 4114€0-0018| WIRE,BARE TINNED,1B8AWG, COPPER BUS 1WP=- 18-630
0014 00358.000 FT 966760-2896| WIRE,TWISTEC PAIR #28 WHT/BLU [PVC UL - 1472 TSTR ULECY
0016 00001.000 EA 216138-0001| COVER,CGNNECTOR
0017 000€1.030 EA 216136-0001| HOOC,CCNNECTOR
0018 00013.030 FT{ 972436-0019| INSULATICN SLEEVING PVC CHLORIDE LFS- HT-105C-24
0019 00010.000 EA 972988-CC16| SCREW 4=40 X .438 PAN HEAD CRES
0020 00002.000 EA 418212-0040| STRAP,TIECOWN,ADJUSTABLE,PLASTIC QPL- MS3367-4-9
0021 000C4.000 EA 411027-0804| WASFER .125 X +312 X .032 FLAT CRES QPL~- MS15795-804
0022 00187.000 EA 972053-0002 SLEEVE,SCLDER,TAB TERMINAL RCH-=C-704-02
0023 REF EA 973585-99C1| UNIT TEST PRCCENURE

RAFTSMAN DATE | CKD. DRAFTSMAN GATE | DESIGN ENGINEER DATE | TME

PPO.-MFG.

TE | APPD. PROJECT ENGINEER

CABLE ASSY,CPU TO DMAC- S FT

DATE | PROJECT NO.

PART NUMBER
LM 217079-000%

Y~
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7 TEXﬁ% C!§STRU M ENTS PARY NUMBER REV
[} PORATED

oate  05724s7¢  LIST OF MATERIAL PAGE 1 of ﬁ.M‘ 217079-002 L]
i U oF | owe. PART NUMBER DESCRIPTION VENDOR PART NUMBER )
NUMBER ASSEMBLY ISSUE SIZE
001 0J0C 3,009 EA 231447/-08G0| CONNECTCR PC 36 PIN VIK-2VH-36/1CN=-5
C001A P1 P2 P3
0002 00002.000 £A 214080-0001| CONNECTOR-COVER
cooz 00002.000 EA 214081-00C1| CLAMP
0006 00180.,000 T 772223-0001| CABLE CCAXIAL 80 OHM UL STYLE 1371 GNA-GWN1013
€009 0J007.CC0 EA 4182C1-0001| STRAP,MARKER,ADJUSTABLE,PLASTIC QPL- MS3368-1-9
co11 REF EA 217680-6501| WIRE LIST,PT-TO-PT-CPU TO DMAC
0012 07005.000 FT 4114C0-0018| WIRE,PARE TINNED,18AWG, COPPER BUS IWP- 18-630
0014 01200.000 FT 966760-2896| WIRE,TWISTED PAIR #28 WHT/BLU IPVC UL - 16472 7STR ULECS
001l6 009C1.000 EA 216138-C0C1| COVER,CCNNECTOR
0017 92001.000 EA 216136-C001] HNNC,CCNNECTCR i
colR 00013.000 FT 972436-0019] INSULATICN SLEEVING PVC CHLORIDE LFS- HT-1056C-24
0019 00010.000 EA 972G6A8-C016| SCREW 4-40 X .438 PAN HEAD CRES
0020 0C002.C00 EA 418212-0040| STRAP,TIECCWN,ADJUSTABLE,PLASTIC QPL~- MS33167-4~-9
0021 23004.000 EA 411027-08C4| WASFER .125 X .312 X .032 FLAT CPES OPL- MS15795-R04
0022 00187.C00 EA 9720%3-0002| SLEEVE,SCLCER,TAB TERMINAL RCH--C-704-02
0023 REF EA 973585-9901| UNIT TEST PROCEDURE

AFTSMAN DATE { CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
CABLE ASSY,CPU TO DMAC- 20 FT
PPD .-MFG DATE | APPD. PROJECT ENGINEER DATE RELEASED DATE | PROJECT NO. PART NUMBER REV
LM 217079-0029 IJ

Tt 13849

~
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w |00) Isize | NEXT ROSY REVISIONS
Q [ 8989 O 217079 DESCRIPTION DATE APPD
W|8eN0 |2/7072 | A | 22c027(D) G/ 8/76 L Hacis /2.4/1e RUer T
Qlrse L\ 6019 CHG 1) COMPONENT CONNECTION
N iTE 9070 | FOR FINISH STATJON TO (A)SH 2, WIRE R4W4HS -B, 7 5
WAS =2, 7 G WAS - C, £ WIRE =7 WAS ~3; CB) Sk 3,
=~ WIRE =# /0 wAaS ~35 € % /2 WAS -3&;(Q)SH S, WRE H 7
N WAS - G, & WAS 27, § # /2 WAS -23; (D) SH 5y
W/IRE ¥ I3 WAS ~ o € T /5 WAS -~ £ (E)SHG, WIRE # {
g WRS P2-W, &S WAS —&, # 7 WAS — &, # 9 WAS -C,
— F WAS = £, § ®I?WAS - T 3 (F)SH 7 WIRE # 7 WAS - G.
2) COMPONENT COHNECT@N FOR START S7TATION 70 _
(A) SH S, WIRE # & WAS - & ,(B) SH &, WIRE #17WAS~k,
= /O WAS - d, #2IWAS - &, £ R 23 WAS ~F,(C)SH 7,
WIRE # 1 WAS ~h, F3 WAS —J 5 &5 WAS Tk, #7WAS -_§,
HOWAS — m, & B/ WAS - 7. ,
3)SH S, SIGNATURE FOR WIRE 2+ 19 WAS “"MRD & .
ADDED 1) 26 0, O, 2/7079 70 N/4H BLOCK.
S)SH L, REMARKS TO WIRES # 4 ¢ 6.
' [ L -
B | 368295 //-25-70 F#fackirin- vz-1-70 |47 A, .
CHG SH.5 IT. 20 FINISH STR WRS P2-/2
C | 362454 (C) 6-24-71 47 .05 — [ —
REVISED ¢ REDRAWN WITH CHANGES SH STHRD 7
TO CORRECT WIRE COLORS,
> D_]374799 (B)L. PIERCEY 8/4/72 77272 [0 2epth I
CHG: 1) WIRF DFSCR. "CABLF'" WAS "TEF'". 2) IN DESCR. "BLU" VWAS '"BLK",
N/A LM ITEM NO WAS 15. 3) SH 4. WIRE # 8, FINISH STATICN
WAS P3-35. 4) SH 4, WIRE #8,REMARK WAS "THIS PIN HAS TWO
CONNECTIONS". 3) SH 7, WIRE #8, FINISH STATION WAS P3-35.
ADDFD: 1) SH 4, WIRFS #15 & 16, &REMARK TO WIRES 4 & 6.
2) SH 7,REMARK TO WIRE #12 N
[ 386073 (CJ /’;/"i—»r/.(:/:f'-e,,a ‘/” /;‘;',?/;’3 1 '13 J
CAPNGE L] ALL WHT/BLY i RES wnd 15 \!
BLu (SH 2 THIRY 7) L | PRV
E | tN284777 () L= a 9775 Vil s
G | CN394165 (C) = 5/ . 7 H2shs |(hay
J
REV
[~ SUFL
SHEET
REV
SHEET
REV STATUS Rev G A F )Gl A A
OF SHEETS SHEET |/ 12 | 3|4 S [&]7
OR 4-lo—7O[APD 1 g, "E WIKRE 15T “~+ TEXAS INSTRUMENTS
Q2 U Rosaiees D e > Ty a
<KD 5‘:‘4_&:6 - AP?':))i‘ ;”‘ - 15/' £ 7o /67- - ? lNDL:T%i:ziigUE;i}‘sl;ON
LA e ] LT CPU 7O DMAC SCALE | SiZE RV
ENGR <. . |RCLEASE - NONE z / 70 8l
A P VXS ST LN A
/ sy e ; ! ..,,{ R T SHEET / ofF 7
Ti-4260.0 L) )) » e ‘1 _ \
G L S, AV WAL Wo. 216759 930, o

Digital Systems Division
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uojsiAlg swejsAs eybig

*ITCI-1L

A 4

2, E COMPONENT COMPONENT N/A
WIRE O CONNECTION CONNECTION LM
NO. DESCRIPTION § % SIGNATURE FOR START FOR FINISH REMARKS ITEM
4 STATION STATION NO.
1 #18 BUS AR | GRD BUS Pl - 1 Pl - 36 12
2 #18 BUS GRD ZUS Pl - A Pl - R 12
3 | #28caBLf vt () MRD 01 - 3% P2 - H 14
4 s U - BUS Yoy
5 wr () MRD 03 - 33 - K 14
BLU O -~ BUS -
WHT 0 MRD 05 - 32 - M 14
/\_ﬁ 8 BLU Q - BUS -11
(OO0 I WHT O MRD 07 -2 -p 14
o
- BLU - -
; Sl w () BUS 13
o x
s> | 11 wir () MRD 09 - 30 - s 14
2a \
§30—| 12 Bu () - BUS -15
432”2
PRS2 - -
28:5] 1 wnr () MRD 11 29 U 14
RS ) l \ - -
i I BLU () BUS 17
"o
A BT wr () MRD 13 - 28 - W 14
8°Z 0
z - 16 RLU -BUS -19
w
17 WHT O MRD 15 -27 - Y 14
> | s s () - BUS -21
¢ 19 v wir () GRANT- -26 -F 14
"Il 20 | #28caBLeBLy () - BUS -28
S
g1 2 | coax cop —— ATI2IO 25 -7 .
N
22 SHIELD I _ BUS -30
J0AX DATAVAIL -
23 COAX COND —e— I 24 L -3 6
hE Y SHTLLD ] AR P1 - BUS P2 - 23
\ 3




LZ™S

uorsialg swelsAs jeubig

fITEI-1L

v

<E COMPONENT COMPONENT N/A
WIRE O CONNECTION CONNECTION LM
vy DESCRIPTION 'ég SIGNATURE FOR START FOR FINISH REMARKS Tem
-~ STATION STATION NO.
25 | coax conp .6. AR MRESTOP Pl - 23 P2 - D 6
\
P SHIELD ._T BUS P2 - 26
27 #28 CABLE WHT Q MADO1 -~ 22 P3 - E 14
28 \ su () ‘- BUS A -2y
e wit () MADO3 -21 -T 14
30 LU () - BUS - 25
3 WHT Q MADO5 - 20 - A 14
/\_ :32 RLU () - BUS - 23
S IEE wer () MADO? =19 - Y 14
s A 34 BLU O - BUS -21
e_x = ;
sz>| 35 WHT Q MADO9 - 18 -W 14
a0l
g;o-z- 36 BLU O - BUS - 19
437
-5 17/ ! - -
2529 37 WHT O MAD10 17 v 14
% ) i
tirc | 38 BLU () - BUS - 18
[ qz
inml 39 wnr () MAD13 - 16 -s 14
Vo
2oz
H 3 20 sey () - BUS - 15
&/ WHT Q MAD15 - 15 -P 14
> |42 BLU (/ - BUS - 13
H 43 ! wir () MWDO1 - 14 -M 14
N X" BLU O ~ BUS ~ 11
~
gl4s ! wir () MWDO3 - 13 -K 14
“ 44 sy U - BUS -9
<t7 . WHT O MIDO5 12 -~ H 14
Bl S5 | #28 casE aa O | AR P1 - BUS P3 -7
A) A&
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uoIsiAlq swalsAs |eybig

8¢-9

4
: <E COMPONENT | COMPONENT N/A
g WIRE CONNECTION | CONNECTION M
iy DESCRIPTION :o'_'% SIGNATURE FOR START COR FixiSH REMARKS Tem
= STATION STATION NO.
4% | #28 CABLE Wi () | AR MWDO7 Pl - 11 P3 - D 14
50 sy U b - BUS - 24
5/ wir () MWD09 - 10 -F 14
= oL i _ THIS PIN HAS TWO
S v O BUS 23 CONNFCTIONS
53 wrt () MWD11 -9 -1 14
BLY - - THIS PIN FAS TWO
SF 0] BUs 32 CONNECTIONS
545 WUT O MDW13 -8 - 36 : 14
- WIRE- ##8 SFECOND CONNECT-|
A 1 - -
/LT 5o sv () BUS 32 ION TO THIS PIN
@“ 57 wur () MWD15 -7 -WN ‘ 14
| - - TS Rl AMAS 1
g Q _,)8 i U BUS 34 THWo Cona el [ONS,
G2 | 5 WHT O DMAR -6 - A 14
. oa
§%om| ¢cO | #28 camLE s () - BUS - .y
4% z =
§810 &4/ | coax cow > STORE -5 ) -3 ¥ 6
c
3922 52 | suiEw —1 | ar P1 - BUS P3 -
>
bk NN N R o -
5:; =15t EaARTCOND: 7 "f‘ = et e 21 B oo P a 35— é
9 ;f G ST EETF s —I & PI=—"BUS§ pI=——=33= GONNFCT
z
N
-
~
Q
[
(=]
£~
oz
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i - COMPONENT | COMPONENT N/A
: WIRE CONNECTION | CONNECTION
: iy DESCRIPTION 59 SIGNATURE COR START A A REMARKS e
=2 STATION STATION NO.
| 63 #28 CABLF WHT O AR MRD10 P1L -1 P2 - T 14
i ¢4 sty | | T - Bus T 16
] &5 vt () MRDO8 -7 - R 14
| 66 sy U - BUS - 14
‘ 67 wir () MRDO6 -K - N 14
| Féa BLU () - BUS - 12
&9 WHT O MRDO4 - -L 14
ﬁ 70 su () - BUS - 10
\C\\j‘ 7/ wiT ) MRDO2 -M -J 14
- BLU  { - BUS -8
|72 0
§;§ 75 WHT O MRDOO -¥ -F 14
'> 130l
2Fo— 74 o BLU O - BUS -6
L]
3 ;v »n -F -
88 75 wir () MRD12 F P2 - V 14
i8] 7 BLU () - BUS - 18
“g+X -
i) 77 wr () MRD14 -E - X 14
2o Z
2 51 78 sy () - BUS - 20
”
79| | wir () MRD16 -D -3 14
P | 80 | 425 CABLE sy U - BUS - 22
g &/ | coax conp —5 AT1170 -C -H 6
£Z | SHIELD —1 - BUS - 29
™ > ~ . — —
- =l £3 | #28 caBLE wir () INTREC- -3 -3 14
- o N7
)| )& F | #28 caBLE s U| ar P1 - BUS P2 - 24
o 7
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uorsialg swejsAs jenbia

A 4

L 2E COMPONENT COMPONENT N/A
g WIRE G CONNECTION | CONNECTION M
o, DESCRIPTION 67 SIGNATURE FOR START FOR FINISH REMARKS TEM
= STATION STATION NO.
&% | coax cowp _6.. AR CK3DI Pl - A P2 - E 6
\
8¢ | SHIELD 1 - BUS P2 - 27
&7 | #28 caBLE wit () MADOO -2 P3 - F 14
/
88 / BLU L) .| - BUS 1 - 28
89 Wit () MADO2 -y -D 14
90 BLU O - BUS - 26
9/ WIT O MADO4 - X - E 14
92 BLU O - BUS -5
: -"r?;’;' Wit () MADO6 -v -3 14
- . f - -
7 Gef BLU () BUS 22
h> | 75 wnt () MADOS - v - X 14
_> 3ol
g;o; 76 BLU O - BUS - 20
T ]
2 ;v wl 2 - -
zgo_i 27 WHT O MAD11 U u 14
-
222 75 BLy (U - BUS - 17
LR Z
| 77 vt () MAD12 - T - T 14
$°z
¢ 5| 00 s BLu ) - BUS - 16
”
70/ wit () MAD14 - S -R 14
> | 0z .\ BLU 0 - BUS - 14
ES /03 WHT ¢ MWDOO - R - N 14
04 BLU () - BUS - 12
= S /05 WHT { MWDO02 - P - L 14
N R PZA Ly () - BUS - 10
-
7| . WHT () , MWDO4 - N -J 14
™ 2l )o© | #28 CABLE BLU (} AR Pl - BUS P3 - 8
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uoIsIAIg swelsAs 1eubig
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2E COMPONENT | COMPONENT N/A
WIRE ) CONNECTION | CONNECTION LM
iy DESCRIPTION 52 SIGNATURE FOR START FOR FINISH REMARKS TEm
-+ STATION STATION NO.
/09 | #28 CABLE WHT O AR MWDO6 Pl - M P3 - F 14
/o v ()| | [ - Bus -6
Y7 WHT Q MWDO8 - L -D 14
2 By () - BUS -4
/3 WHT O MWD10 - K -X 14
/4 RLU U - BUS - 31
/"5 wit () MWD12 -3 - R 14
e ’ Second connection to
((\1 V72 av () - BUS -2 this pin
{‘Tj Va4 wit ) MWD14 - H -P 14
- - Second connecti t
= pv RUS 34 this pin o oo t©
o_x \ —
Gz>| 779 Wi () MWD16 -F -" 14
1800 7 —
§20—| /2 BLU /) - BUS - 33
30 [ 1 J 14
[o 2 ] y - -
ger s 12/ 1 WET ,‘) INTRQST E J
F6a 7% 7 CABLE BLY ) BUS - 30
xirc ]/ 22| 128 -
w54
2 COAX COND | FETCH -D -C 6
g = /24 | SHILLD — - BUS P3 -3
/24 | #28 CARLE WHT () PAR LRROR -cC P2 -C 14
D |/25 | #28chte LU () -ms | ] -25
=T | /27 |coax corp ?— ek -8 - ¥ 14
) 128 | SHIELD AR Pl - BUS P2 ~ 34
o
~
o /’
(o]
o
~
™ g
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REVISIONS
i OESCRFMON oare | a0
A 1363589 (£) 3-27-77 o 7atamssnl W]
cBe CB3-66 GRANT SHEET 4, 2ONE C3 WAS : mu,o%.._'T
-43<__ [ Sy
- 0 2Q e—2g
GRANT cBa-7a INHLOAD. G- 5/003Y),AG, 0D, Al CB3-60 [ 30=—3GoR), SUMINTA
CBa-a5 CHANGE XAGO EC /75 | 4a €1k
Amnna5$— ca*-é%‘_- CB3-To €XACO 3] i sa= .
CcBa-72 ) INTA, 70 =Y A
mm.ow,c\g— B [31183B(E) S v/jac/~ [T [ 7K
e IJSHEET 2 € G-CHG GATES FROM SNT40W 10
SN T4HOIN AT NETWIIK LOCATIONS A4 25 Bi,
| ae T k%.SEZAseafgLaLosv“SANDSFS'F'\-EVEK'E GATE, OIN
4DI we . 1 4% & ,B310, 11§13
401 e l' [SERE 3 004 CB4-10 QC"DD"“ ‘ 4 00e ... C 1371837 () 9 Poweay 111372 [i/ardlams
| 004 \ 1| o6 _ 11004 AG.OD 2 [-7PZ AL.OG " CHG: 1) ZONE B4,Pi‘) 10 ¢cF EL WAS 10 VC<
ARD o cBa D’* 6
CB4-51 83 4 a 12| BS 5 XAG,O% Ba-31i A2 /3 a9 3 0 4 CBa-o6 sH3 2) ZONE B4, PiN 2 6F AZ WAS TO VCLC
ARDEV,0~ 4+ o ARDG AG Ol S CLKC > ZONE £2, Fibs 10 6F B1 WAS To CTiy20
vee L S f"‘Qo__o_;Daa 4| %2 PErz o0, a2 | : | DIenzaco s W2 swy oA, e P D
XAG,0- 9/ A5 _/aGoDB It AR,0G PR 7 e AW T Sy "
CBECRI-IE TS GO/ -ED ATDZ L E0-008 Pra 10 |
4 3 | | - vee WAS 12 ATC-1 (ZISHZ : BEVISED UL F ETNG6 WL CT2..(3)
40! SYSCLKA=A 4 004 11]004 |, AG. DA 4 003 ¢
e | I fooe AGA o 41D, +ooa AG 1D 2 AGIQ AG,I- .5//3.‘?55/550 C"T/- AU BEBHNG PINS , LT7- E WHS
2 9 8 87 DAy i ; cB3-57 CTZ-4¢Cr2-C WAz 6 AT £-%, S/5VATULES
CBe<a py o5 J&e T 0 6 e EZZEN R Z CK3C/-,CKAE0UT§ CK ZoUT-WEKE CPURUYIN,
<— } thrTa AGIA 2 5 | 3|CLK 2 A CPURUN, CPURUAI~ EESPECTIVELY AT D-2 -
| vee +eix ' "l—31 00\ Il Q0% %2 Faa NS o ;“2%45 A Gt
' " - - 9. /07 11 T 00/-E9 AT B-]
‘ ARi- | XAG, | 12|87 Keioe AG.IDAT S Ao oty iy 5 70 tE oo g ]
3 | = o6 i I T2~/ THRU 34 79 L2002-1,2. 73§50 AT A-2
4p! | | 004 XAG,2 2 00¢ JoAG.20AN [ £ [pasimercidfen il REUSED s Jlk |
¢ oo+ 9 D1 /8 '_3’0 2 1| B SN2 4004 . AS FOL: ADOED Vec !??i‘srri-{'gé‘;’_"sfzﬁz RESETE- ) '
5 o PRZ A \IO 9 ¢ Ab O RESETE-1, Prws 48/, 1063, PR§ L esPecTvelv(z)
CB4-58 $ 504 Lo al z SWI. AODED _EB4-33 ¢ CE2-/7 TO 003,892 (3. ALOET
'z_ [] z 004 ARZQA |3 XAG, - 9 CEBA-33 TO "CHAULE G 41’?(4/5!#1-’\'4,‘:45 acs;
ARZ- —CLK "kl : 004),8 ] SCANTUCE FATOEY 7~ WAS SWTCEY &7 H) THE, dey;
vcc ! —C l + o e o\ 3 OLUCE Co# BI P& w3 s lc upl 4504 K
004 ,C D /; #83,C3, 03 ADCED Puié 85 & S,
10 | I Yy ©.26: 2| Ab J°AG,2D,A2 s Mol S it St e
‘ 4 | £ [ o 39695 (c) 0 72 7] 77,
% poa  SYSCLKA=H | | | 004 i vee T e x e o]
o5z . So0_gAR3 2l 5 . J|eo¢ ’___’,}XAGJ 3004\, AG,3D,81 | 0 Q04 ,c 5. AP S E
3= 1Y ooe ' O pe /31 576 5| Es /% 31004}, AG,3D | 12CPE  AG,3a g ~ G[cu 41296 2UDT It [stiatn [hdpn
| [AR3a . A2 Jg Al cBe-7
I vee 3 2 TELR ’ 2 CLK ? 8
O | 004),3 iz 10 o W #5,3a-
c "AR3— —_— N XAG 3~ '\ AS AL30 B 004 \,1i il3 8
4DI 2 004 26 3 13l A2 J7AG,3D,A2 AR 3G al
12 004 = 1jooa XAG 4 ! / " vce
, AR % 0s J21 9 8 21006 },AG,$D,AI oo4¢
CB%-75 e iF 4 2 13 [ -
e 1E>x% 000 Hp a [ea 3| E5 Pz 004}, _AcaD | 2[Pe— a6 aa E@CAQ4\CB¢
vce 3 4 -k y 004&) 6 9 At /3 e s nL=""o -
o . XAG,4- A5 000 s VERrR
ARG~ | ? AG4D B 3
@0 r oo4 AG 46 10 Ao/ AG,4D,A2 0 J
ooq  SYSCikA | l 51004 XAG,5] ? vee
ARS | 107 S6 TL>0 176004\ A6,5D,A1 g 4l 004
CB-69 €—rf . [ o ale 2 ES 8 51004\, _AG.5D] 2[FR AG.5G AG, 57
004 " TAREG z XAG, 5- YA " Do P8 Cp3drs ) 7> CB4-8 c
_ . N )
| vec 9[>0 TR | b o2 i3 +-5l D& A6508 foJoPAW] 1 Rt o > 16 5Q-
P, ARS — | %074 AG50:- i3 D& /"AG,5D,A2 0 arsa
1
4D l CBl-67 L 4 vee
10 o004 | 3 12 o001 CB4-11 5|00 4), AG.L0M I 4 ooa
Ba-73L ‘- n%o ARe 4o Lo I d —)?———»Mw $XAC6 Be /e 2|00 o AceD) EhiR ol £G.e0 9@09 ' Scpe-28
- 004 t CLK -
Vt’:C 13[e502 e l ARG C CBl1-63 AG, Q: };_o 004\ 8 s o bfg———= AG. C@-
, CB4-70 00a\ 1! 9|85 JAG,6D,A T'
B aRet | ' XAG, 6= 2| A5 P4 WL'%\C allaias ARGG
0! o SYSCLKA <4 | l I 10, ogs AG, 6D, B;J A © vee cos, -
3]coa AG,7 L k AG.7D | 12T AG T4 S AG,T-
CBe-7 o0 9 ART il | ARG oo, 0ar iy X *8s Pe Deg Qg ’ 65 csa-17
4o a NEEYARIZA 7 - i
ARDEY, 7= 5 004 oL AR L pujcikal | el C
- 1 N Bda
S . o L2leph x| L 52
AR!NT,Q/UMM’A AR opa 7 3 2| B PicTo.ne  BE-le— ARG
R0~ i T L_C_‘ ] LCB3-15 CB3-19— | ) SYSCLKA
AR 2=l » e I (Ba-54 CB4-1s — ¢
3 £ T
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SECTION VI
CONNECTOR PLATE WIRING INFORMATION

Information concerning backpanel wiring for controllers contained in the
various DMAC Expansion Configuration options is shown in table 6-1. Also
included are configuration charts for these options to aid in controller card

insertion.

The kits include the wired connector plate, the four DMAC expander card
assemblies, and the connecting cable. They do not include the chassis nor
the DMAC device controllers, which are purchased separately. Load Lists
and Pin Lists for the various configurations are also available.

Table 6-1. Configuration Information
- g z
, 3 SRR R
on Conficuration Ontions | 2 Slel . [Z|a&]alels]s| |3
External DMAC Expansion Configuration Options 5 . é o slol - 2 g gl 2 9 o
: : flo| « @l zlelsls1S1E]E Qe
dlalzls]E(nla AR
alerslals sl %1=]|3%
. . Q - = o] Q @ M ™ © = g9
DMAC Expansion Wired Connector Plate <l ala o | G| < sl s &1l a4 .
Kit Part Number Part Number oSl 2121212]12]3]= -
Al | E]lolad]lala|lm]s|o]¥ | <] <z
966555-0001 966437-0001 1 1 1 1 1 1 J 9711
966555-0002 966437-0002 1 24 K 9712
966555-0003 966437-0003 1 2 1 1 1
960328-0001 240788-0003 1 1 1 1|1
960328-0002 240788-0004 1 1 1 16
960328-0003 240788-0007 1 2 16
960328-0005 240788-0009 1 1 1 1 291 1
960328-0006 240788-0010 1 1 z 1
960328-0008 240788-0011 1 2 15¢ 2
216694-0002 216695-0002 1 2 20
216694-0003 216695-0003 1 * * 1 1 3
216694-0004 216695-0004 1 1] 1 1
216694-0006 216695-0006 1 121 2
216694-0007 216695-0007 1 1 2
955156-0004 240788-0005 1 * * 1 1 1 3
955156-0007 240788-0006 1 1 1 211 10

*NOTES

1
2.
3

Kit additionally contains wiring for 3 unassigned BTC kits for usef custom applications.
Kit additionally contains wiring for 2 unassigned BTC kits for user custom applications,
Wiring for MHD and FHD controllers is such that either, but not both, kit may be installed.

Digital Systems Division
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Accessory Kit, DMAC Expander 966555-0001 (A2)

Location Assembly Module Assembly Module Location
B27 216703-0001 EXP No. 2 216709-0001 EXP No. 4 B28
R25 216700-0001 EXP No. 1 216706-0001 EXP No. 3 B26
B23 961646-0001 PADDLE 217070-0001 LP No. 2 B24
B21 217073-0001 LP No. 3 217067-0001 LP No. 1 B22
B19 ’ B20
B17 961644-0001 DDC No. 3 966462-0001 BTC No. 3 B18
B15 Bl6
B13 961624-0001 DDC No. 2 966464-0001 BTC No. 2 Bl4
B11 B12
B9 961622-0001 DDC No. 1 966466-0001 " BTC No. 1 B10
B7 B8
B5 961632-0001 MHD No. 4 966462-0001 BTC No. 3 B6
B3 B4
B1 961630-0001 MHD No. 3 966464-0001 BTC No. 2 B2

Accessory Kit, DMAC Expander 966555-0001 (Al)

Location Assembly Module Assembly Module Location
A27 A28
A25 961628-0001 MHD No. 2 966466-0001 BTC No. 1 A26
A23 . A24
A2l 961626-0001 MHD No. 1 961636-0001 MHD No. 6 A22
Al9 A20
Al7 240652-0001 TCL No. 5 961634-0001 MHD No. 5 AlS
Als Alb
Al3 240650-0001 TCL No. 4 966462-0001 BTC No. 3 Al4
All Al2
A9 240648-0001 TCL No. 3 966464-0001 BTC No. 2 Al0
A7 A8
A5 240646-0001 TCL No. 2 966466-0001 BTC No. 1 Ab
A3 A4
Al 240644-0001 TCL No. 1 240654-0001 TCL No. 6 A2

Digital Systems Division
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A2 Not Used
For 966555-0002

Accessory Kit, DMAC Expander 966555-0002 (Al)

Location Assembly Module Assembly Module I Location
A27 216703-0001 EXP 2 216709-0001 EXP 4 A28 -~
A25 216700-0001 EXP 1 216706-0001 EXP 3 A26
A23 A24
A2l : A22
Al9 A20
Al7 Al8
Al5 Alb
Al3 Al4
All i Al2
A9 Al0
A7 A8
A5 A6
A3 A4
Al A2
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Accessory Kit, DMAC Expander 966555-0003 (A2)

Location Assembly ] Module Assembly l Module I Location
B27 216703-0001 EXP 2 216709-0001 EXP 4 B28
B25 216700-0001 EXP 1 216706-0001 EXP 3 B26
B23 961646-0001 PADDLE 217070-0001 LP2 B24
B21 217073-0001 LP3 217067-0001 LP1 B22
B19 B20
B17 961626-0001 MHD 1 961634-0001 MHD 5 B18
B15 Bl6
B13 961628-0001 MHD 2 961636-0001 MHD 6 Bl4
B11 Bl12
B9 961630-0001 MHD 3 966466-0001 BTC 1 B10
B7 966464-0001 BTC 2 B8
B5 961632-0001 MHD 4 966462-0001 BTC 3 B6
B3 B4
Bl 961626-0001 MHD 1 961634-0001 MHD 5 B2

Accessory Kit, DMAC Expander 966555-0003 (Al)

Location Assembly Module Assembly Module Location
A27 A28
A25 961628-0001 MHD 2 961636-0001 MHI> 6 A26
A23 A24
A2l 961630-0001 MHD 3 966466-0001 BTC 1 A22
Al9 966464-0001 BTC 2 A20
Al7 961632-0001 MHD 4 966462-0001 BTC 3 Alg
Al5 Alb
Al3 240644-0001 TCL 1 966466-0001 BTC 1 ] Alg
All 966464-0001 BTC 2 Al2
A9 240646-0001 TCL 2 966462-0001 BTC 3 Al0
A7 A8
A5 240648-0001 TCL 3 240652-0001 TCL 5 Ab
A3 A4
Al 240650-0001 TCL 4 240654-0001 TCL 6 AZ
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Accessory Kit, DMAC Expander 960328-0001 (A2)

Location Assembly Module Assembly Module Location
B27 216703-0001 EXP 2 216709-0001 EXP 4 B28
B25 216700-0001 EXP 1 216706-0001 EXP 3 B26
B23 217067-0001 LP 1 217070-0001 LP2 B24
B21 217073-0001 LP3 B22
B19 B20
B17 961622-0001 DDC 1 961644-0001 DDC 3 B18
B15 B16
B13 961624-0001 DDC 2 966466-0001 BTC 1 Bl4
Bll Bl2
B09 966462-0001 BTC 3 966464-0001 BTC 2 B10
BO7 B08
BOS 966462-0001 BTC 3 966466-0001 BTC 1 BO06
B03 . B0O4
B0l 961626-0001 MHD 1 966464-0001 BTC 2 BO2

Accessory Kit, DMAC Expander 960328-0001 (A1)

Location Assembly Module Assembly Module Location
A27 A28
A25 961628-0001 MHD 2 961632-0001 MHD 4 A26
A23 A24
A21 961630-0001 MHD 3 961634-0001 . MHD 5 A22
Al9 A20
Al7 966462-0001 BTC 3 961636-0001 MHD 6 Al8
Als Alé
Al3 240644-0001 TCL 1 966466-0001 BTC 1 Al4
All Al2
A09 240646-0001 TCL 2 966464-0001 BTC 2 AloO
A07 A08
A25 240648-0001 TCL 3 240652-0001 TCL 5 A06
A03 A04
A0l 240650-0001 TCL 4 240654-0001 TCL 6 AQ2
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Accessory Kit, DMAC Expander 960328-0002 (AZ2)

Location Assembly Module Assembly Module Location
B27 216703-0001 EXP 2 216709-0001 EXP 4 B28
B25 216700-0001 EXP 1 216706-0001 EXP 3 B26
BZ3 B24
B21 966462-0001 BTC 3 966466-0001 BTC 1 B22
B19 B20
B17 961632-0001 MHD 4 966464-0001 BTC 2 B18
B15 B16
B13 961630-0001 MHD 3 961636-0001 MHD 6 B14
B11 " BI2
B09 961628-0001 MHD 2 961634-0001 MHD 5 B10
BO7 BO8
BO5 961626-0001 MHD 1 966466-0901 BTC 1 BO6
BO3 B0O4
BOl 966462-0001 BTC 3 966464-0001 BTC 2 BO2

Accessory Kit, DMAC Expander 960328-0002 (Al)

Location Assembly Module Assembly Module Location
A27 A28 -
A25 240648-0001 TCL 3 240654-0001 TCL 6 A26
A23 A24
A2l 240646-0001 TCL 2 240652-0001 TCL 5 A22
Al19 A20
Al7 240644-0001 TCL 1 240650-0001 TCL 4 Al8
Al5 Alé
Al3 Al4
All Al2
A09 Al0
A07 A08
A05 A06
A03 . A04
A0l AQ2
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Accessory Kit, DMAC Expander 960328-0003 (A2)

Location Assembly Module Assembly Module Location
B27 216703-0001 EXP 2 216709-0001 EXP 4 B28
B25 216700-0001 EXP 1 216706-0001 EXP 3 B26
B23 B24
B21 966462-0001 BTC 3 966466-0001 BTC 1 B22
B19 B20
B17 961932-0001 MHD 4 966464-0001 BTC 2 B18
B15 Bl6
B13 961630-0001 MHD 3 961636-0001 MHD 6 Bl4
Bl1 Bl2
B09 961628-0001 MHD 2 961634-0001 MHD 5 B10
BO7 B08
B05 961626-0001 MHD 1 966466-0001 BTC 1 BO6
BO3 B0o4
BO1 966462-0001 BTC 3 966464-0001 BTC 2 B0O2

Accessory Kit, DMAC Expander 960328-0003 (Al)

Location Assembly Modules Assembly Module Location
A27 A28
A25 961630-0001 MHD 3 * 961636-0001 MHD 6 A26
A23 A24
A2l 961628-0001 MHD 2 961634-0001 MHD 5 A22
Al9 A20
Al7 961626-0001 MHD 1 961632-0001 MHD 4 AlS8
AlS Alb
Al3 Al4
All Al2
AQ9 AlO.
A07 A08
A05 A06
A03 A04
A0l AQ2 -
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Accessory Kit, DMAC Expander 960328-0005 (A2)

Location l Assembly l Module Assembly l Module j Location
B27 216703-0001 EXP 2 216709-0001 EXP 4 B28
B25 216700-0001 EXP 1 216706-000i EXP 3 B26
B23 217073-0001 LP3 B24
B21 217070-0001 Lp2 966462-0001 BTC 3 B22
B19 217067-0001 LP1 B20
B17 PORT B 966464-0001 BTC 2 B18
B15 PORT A Bl6
B13 961646-0001 PADDLE 966466-0001 BTC 1 Bl4
B11 B12
B09 B10
BO7 } B08
BO05 B06
BO3 B04
BO1 BO2

Accessory Kit, DMAC Expander 960328-0005 (Al)

Location Assembly Module Assembly Module Location
A27 966462-0001 BTC 3 A28
AZ5 A26
A23 966464-0001 BTC 2 A24
A2l A22
Al9 966466-0001 BTC 1 A20
Al7 Al8
AlS5 Al6
Al3 Al4
All Al2
A09 966462-0001 BTC 3 Alo0
A07 A08
A05 966464-0001 BTC 2 A06
A03 ‘ A04
A0l 966466-0001 BTC 1 A2
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Accessory Kit, DMAC Expander 960328-0006 (A2)

Location Assembly Module Assembly Module Location
B27 216703-0001 EXP 2 216709-0001 EXP 4 B28
A B25 216700-0001 EXP 1 216706-0001 EXP 3 B26
B23 217067-0001 LP 1 217070-0001 LP2 B24
B21 217073-0001 LP 3 ’ B22
B19 B20
B17 961622-0001 DDC 1 961644-0001 DDC 3 B18
Bl15 Bl6
B13 961624-0001 DDC 2 966466-0001 . BTC 1 Bl4
Bl1l1 Bl2
B09 966462-0001 BTC 3 966464-0001 BTC 2 B10
BO7 BO8
BO5 966462-0001 BTC 3 966466-0001 BTC 1 B06
BO3 B04
BO1 240644-0001 TCL 1 966464-0001 BTC 2 B02

Accessory Kit, DMAC Expander 9606528-0006 (Al)

Location Assembly Module Assembly Module Location
A27 A28
A25 240646-0001 TCL 2 240654-0001 TCL 6 A26
A23 A24
A21 240648-0001 TCL 3 240652-0001 TCL 5 A22
Al9 A20
Al7 966462-0001 BTC 3 240650-0001 TCL 4 . Al8
Al5 Alb
Al3 250644-0001 TCL 1 966466-0001 BTC 1 Al4
All Al2
A09 240646-0001 TCL 2 966464-0001 BTC 2 AlQ
A07 A08
A05 240648-0001 TCL 3 240654-0001 TCL 6 A06
A03 AO4

ﬁ A0l 240650-0001 TCL 4 240652-0001 TCL 5 A02
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Accessory Kit, DMAC Expander 960328-0008 (A2)

Location Assembly Module Assembly Module Location
B27 216703-0001 EXP 2 216709-0001 EXP 4 B28
B25 216700-0001 EXP 1 216706-0001 EXP 3 B26
B23 B24
B21 961622-0001 DDC 1 961644-0001 DDC 3 B22
B19 B20
B17 961624-0001 DDC 2 966466-0001 BTC 1 B18
B15 Bl6
B13 966462-0001 BTC 3 966464-0001 BTC 2 Bl4
B11 Blz2
B09 961622-0001 DDC 1 961644-0001 DDC 3 B10O
BO7 B08
BO5 961624-0001 DDC 2 966466-0001 - BTC 1 B06
BO3 Bo4
BO1 966462-0001 BTC 3 966464-0001 BTC 2 B02

Accessory Kit, DMAC Expander 960328-0008 (Al)

Location Assembly Module Assembly Module Location
A27 A28
A25 966462-0001 BTC 3 966466-0001 BTC 1 A26
A23 A24
A2l 966464-0001 BTC 2 A22
Al9 A20
Al7 Al8
AlS Alb
Al3 966462-0001 BTC 3 966466-0001 BTC 1 Al4
All Al2
A09 966464-0001 BTC 2 Al0
AQ7 A08
A0S ACb
A03 A04
A01 A02

Digital Systems Division
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A2 Not Used
For 216694-0001

Accessory Kit, DMAC Expander 216694-0001 (Al)

Location Assembly Module Assembly Module Location
A27 216703-0001 EXP 2 216709-0001 EXP 4 A28
A25 216700-0001 EXP 1 216706-0001 EXP 3 A26
A23 216779-0001 216782-0001 A24
A21 216785-0001 216776-0001 A22
Al9 216773-0001 217070-0001 LP 2 A20
Al7 217073-0001 LP 3 217067-0001 Lp1 Al8
AlS 216827-0001 216830-0001 Alb
Al3 216821-0001 216824-0001 Al4
All 216815-0001 216818-0001 Al2
A09 216809-0001 216812-0001 AlO
AQ7 216803-0001 216806-0001 A08
A05 216797-0001 216800-0001 A06
A03 Port 2A Port 2B A04
A0l Port 1A Port 1B AQ2
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A2 Not Used

For 216694-0002

Accessory Kit, DMAC Expander 216694-0002 (Al)

Location Assembly Module Assembly Module - Location
A27 216703-0001 EXP 2 216709-0001 EXP 4 A28
A25 216700-0001 EXP 1 216706-0001 EXP 3 A26
A23 PORT 2A PORT 2B A24
Azl PORT 1A PORT 1B A22
Al9 A20
Al7 Al8
Als Alb
Al3 Al4
All Al2
A09 Al0
A07 A08
A05 A06
AO03 A04
AQlL AQ2
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A2 Not Used
For 216694-0003

Accessory Kit, DMAC Expander 216694-0003 (A2)

Location Asgsembly Module Assembly Module Location
A27 216703-0001 EXP 2 216709-0001 EXP 4 A28
A25 216700-0001 EXP 1 216706-0001 EXP 3 A26
A23 217067-0001 LP 1 217070-0001 LP2 A24
A2l 217073-0001 LP 3 A22
Al19 PORT B A20
A7 PORT A 966464-0001 BTC 2 Al8
AlS Alb
Al3 966462-0001 BTC 3 966466-0001 BTC 1 Al4
All Al2
A09 961626-0001 MHD 1 961632-0001 MHD 4 Al0
A07 961622-0001 DDC 1 961644-0001 DDC 3 A08
A0S 961628-0001 MHD 2 961634-0001 MHD 5 A06
A03 961624-0001 DDC 2 A04
A0l 961630-0001 MHD 3 961636-0001 MHD 6 A02

6-13
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A2 Not Used

For 216694-0004

Accessory Kit, DMAC

Expander 216694-0004 (A2)

Location Assembly Module Assembly Module Location
A27 216703-0001 EXP 2 216709-0001 EXP 4 A28 -
A25 216700-0001 EXP 1 216706-0001 EXP 3 A26
A23 217067-0001 LP1 217070-0001 LP 2 AZ4
A2l 217073-0001 LP 3 A22
Al9 PORT B A20
Al7 PORT A 966464-0001 BTC 2 Al8
Al5 Alb
Al3 966462-0001 BTC 3 966466-0001 BIC 1 Al4
All Al2
A09 240664-0001 TCL 1 240650-0001 TCL 4 Al0
A07 A08
A0S 240646-0001 TCL 2 240652-0001 TCL 5 A06
A03 A04
A0l 240648-0001 TCL 3 240654-0001 TCL 6 A02

6-14
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A2 Not Used
For 216694-0006

Accessory Kit, DMAC Expander 216694-0006 (A2)

Location Assembly Module Assembly Module Location
A27 216703-0001 EXP 2 216709-0001 EXP 4 A28 -
A25 216700-0001 EXP 1 216706-0001 EXP 3 A26
A23 . A24
A2l 966462-0001 BTC 3 966462-0001 BTC 3X A22
Al9 A20
Al7 966464-0001 BTC 2 966464-0001 BTC 2X Al8
AlS5 Al6
Al3 966466-0001 BTC 1 966466-0001 BTC 1X Al4
All Al2
AQ09 AlO
A07 A08
AQ05 A06
A03 A04
A0l A02
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A2 Not Used

For 216694-0007

Accessory Kit, DMAC Expander 216694-0007 (A2)

Location Assembly Module Assembly Module Location
A27 216703-0001 EXP 2 216709-0001 EXP 4 A28
A25 216700-0001 EXP 1 216706-0001 EXP 3 A26
A23 A24
A2l 966462-0001 BTC 3 966462-0001 BTC 3X A22
Al9 A20
Al7 966464-0001 BTC 2 966464-0001 BTC 2X Al8B
Al5 Alb
Al3 966466-0001 BTC 1 966462-0001 BTC 1X Al4
All Al2
A09 961644-0001 DDC 3 966462-0001 *BTC 3Y AlO
A07 A08
A0S 961624-0001 DDC 2 966464-0001 *BTC 2Y A06
A03 A04
A0l 961622-0001 DDC 1 966466-0001 *BTC 1Y A02

*BTCY Assigned to DDC Controller

Digital Systems Division
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A2 Not Used
For 216694-0008

Accessory Kit, DMAC Expander 216694-0008 (Al)

Location Assembly Module Assembly Module Locationr
A27 216703-0001 EXP 2 216709-0001 EXP 4 A28
A25 216700-0001 EXP 1 216706-0001 EXP 3 A26
A23 A24
A21 Port 1A Port 1B A22
Al9 Port 2A Port 2B A20
Al7 Al8
Al5 Port 3A Port 3B Al6
Al3 Port 4A Port 4B Al4
All Al2
AQ9 Port 5A Port 5B Al0
A07 Port 6A Port 6B A08
AQ5 A06
A03 Port 7A Port 7B A04
A0l Port 8A Port 8B AQ2
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Accessory Kit, DMAC Expander 955156-0004 (A2)

Location Assembly Module Assembly Module Location
B27 216703-0001 EXP 2 216709-0001 EXP 4 B28
B25 216700-0001 EXP 1 216706-0001 EXP 3 B26
BZ3 217067-0001 LP1 217070-0001 LP2 B24
B21 217073-0001 LP3 B22
B19 961636-0001 MHD 6 B20
B17 B18
B15 961628-0001 MHD 2 961634-0001 MHD 5 B16
B13 961622-0001 DDC 1 961644-0001 DDC 3 Bl4
Bl1 961626-0001 MHD 1 961632-0001 MHD 4 Bl12
B09 961624-0001 DDC 2 B10
BO7 966466-0001 BTC 1 961630-0001 MHD 3 BO8
BO5 BO6
BO3 966464-0001 BTC 2 966462-0001 BTC 3 ‘ B04
BO1 BO2

Accessory Kit, DMAC Expander 955156-0004 (Al)

Location Assembly Module Assembly T Module l Location
A27 966466-0001 BTC 1 217535-0001 BOOT A28
A25 A26
A23 966464-0001 BTC 2 966462-0001 BTC 3 A24
A21 A22
Al9 240644-0001 TCL 1 240650-0001 TCL 4 A20
Al7 Al8
AlS5 240646-0001 TCL 2 240652-0001 TCL 5 Alb6
Al3 Al4
All 240648-0001 TCL 3 240654-0001 TCL 6 Al2
A09 980 1/0 1/0 6 980 I/0 1/03 Al0
A07 980 1/0 1/0 8 980 1/0 1/0 5 A08
A05 980 I/0 1/0 12 980 1/0 1/09 A06
A03 980 I/0 1/0 14 980 1/0 1/0 11 A04
AO01 217217-0001 I/O EXP 1 217219-0001 1/O0 EXP 2 A02
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Accessory Kit, DMAC Expander 955156-0007 (A2)

Location Assembly Module Assembly Module Location
B27 216703-0001 EXP 2 216709-0001 EXP 4 B28
B25 326700-0001 EXP 1 216706-0001 EXP3 B26
B23 PORT 2A PORT 2B B24
B21 PORT 1A PORT 1A B22
B19 B20
B17 240652-0001 TCL 5 240654-0001 TCL 6 B18
B15 Bl6
B13 240648-0001 TCL 3 240650-0001 TCL 4 Bl4
Bll B12
B09 240644-0001 TCL 1 240646-0001 ’ TCL 2 B10
BO7 B08
BO5 966464-0001 BTC 2 966462-0001 BTC 3 B06
B03 B04
BO1 217535-0001 BOOT 966466 -0001 BTC 1 B02

Accessory Kit, DMAC Expander 955156-0007 (A1)

Location Assembly Module Assembly Module Location
A27 A28
A25 966464-0001 BTC 2 966462-0001 BTC 3 A26
A23 A24
A21 961644-0001 DDC 3 966466-0001 BTC 1 A22
Al9 A20
Al7 961622-0001 DDC 1 961624-0001 DDC 2 Al8
Als 217073-0001 LP3 Al6
Al3 217067 LP 1 217070-0001 LP2 Al4
All I/C PORT § I/O PORT 10 Al2
A09 I/O PORT 7 I/O0 PORT 8 Al0
A07 i/0 PORT 5 1/0 PORT 6 A08
A05 1/0 PORT 3 I/O PORT 4 A06
A03 1/0 PORT 0 1/0 PORT 2 A04
A01 217217-0001 I/0 EXP 1 217219-0001 1/0 EXP 2 A02
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