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I. 1 SCOPE OF MANUAL 

SECTION I 

INTRODUCTION 

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. 

I. 2 REFERENCE DOCUMENTS 

I. 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. 

I. 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. 

I. 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. 

I. 3 GENERAL DESCRIPTION 

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

ExEander Part Number 

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

I -1 Digital Systems Division 
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Of the four, two boards (No. I 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. 

I. 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 controller 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. I 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 de. The logic ONE (high) level is +2. 4 to +5. 0 volts de. 

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 
Expander/ 
Controllers 

Memory Read Data 17 lines (twisted-pair line) 17 lines 

Memory Acee s s 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) I line 

Free System Clock I 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~ through~ apply to the 960 CPU and waveforms 
~ and i 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 

1. 5. 3 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 I Expander Interface and for the Expander I 
Controller Interface. 
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Table 1 -2. Signals to CPU 

Signal CPU/Expander 
Expander/ 
Controller 

Memory Write Data 17 lines (twisted-pair line) 1 7 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 gene rated 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 ZERO 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 



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 coaxial 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 te rm.inated with 100-ohrn 
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 
de. The logic for the standard DMAC Expansion Option (exclusive of cable 
port buffering) requires a maxim.um. of 11. 0 amperes at 5 volts de. 

Table 1-3. Expander Bottom Edge Signal Connections 

Signature Connector Pin Description/ Comment 

AG, 0- CB004 6 Access Grant, Channel 0 

AG, 1- CB003 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 
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Table 1-3. Expander Bottom Edge Signal Connections (Continued) 

Signature 1 Connector l Pin l 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- CB003 67 Interrupt Recognition, Channel 2 

IRECOG, 3- CB003 65 Interrupt Recognition, Channel 3 

IRECOG, 4- CB003 59 Interrupt Recognition, Channel 4 

IRECOG, 5- CB003 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 CB002 19 Write Data (to Memory) (MSB) 

DEVMWD, 01 CB002 21 Write Data 

DEVMWD, 02 CR002 22 Write Data 

DEVMVID, 03 CBOOZ 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 CB002 71 Write Data 

DEVMWD, 07 CB002 69 Write Data 

DEVMWD, 08 CB002 70 Write Data 

DEVMWD, 09 CB002 72 Write Data 

DEVMWD, 10 CB002 68 Write Data 

DEVMWD, 11 CB002 66 Write Data 

DEVMWD, 12 CB002 9 Write Data 

DEVMWD, 13 CB002 11 Write Data 

DEVMWD, 14 CB002 14 Write Data 

DEVMWD, 15 CB002 15 Write Data (LSB) 

DEVMWD, 16 CB002 52 Write Data (Parity) 

DEVMRDOO CBOOl 75 Read Data (from Memory) (MSB) 

DEVMRDOl CBOOl 64 Read Data 

DEVlv1RD02 CBOOl 76 Read Data 

DEVMRD03 CBOOl 49 Read Data 

DEVMRD04 CBOOl 55 Read Data 

DEVMRD05 CBOOl 45 Read Data 

DEVMRD06 CBOOl 73 Read Data 

DEVMRD07 CBOOl 58 Read Data 

DEVMRD08 CBOOl 74 Read Data 

DEVMRD09 CBOOl 51 Read Data 

DEVMRDlO CBOOl 43 Read Data 

DEVMRDll CBOOl 54 Read Data 

DEVMRD12 CBOOl 66 Read Data 

DEVMRD13 CBOOl 69 Read Data 

DEVMRD14 CBOOl 61 Read Data 

DEVMRD15 CBOOl 41 Read Data (LSB) 

DEVMRD16 CBOOl 40 Read Data (Parity) 

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

Signature ] Connector I Pin Description/ Comment 

DEVATil- CBOOl 35 DMAC Activate Strobe (No. 1) 

DEVATI2- CBOOl 38 DMAC Activate Strobe (No. 2) 

DATAV- CBOOl 37 Data Available (with Fetch Cycle) 

PARERR- CBOOl 39 Parity Error (on Store Cycle) 

CLOCK- CBOOl 7 System Clock 

RESET- CBOOl 29 Master Reset 

DEVFETCH- CBOOl 16 Fetch Cycle Initiate 

DEVSTORE- CBOOl 18 Store Cycle Initiate 

DEVADD, 00 CB002 35 Memory Address (MSB) 

DEVADD, 01 CB002 56 Memory Address 

DEVADD, 02 CB002 50 Memory Address 

DEVADD, 03 CB002 55 Memory Address 

DEVADD, 04 CB002 16 Memory Address 

DEVADD, 05 CB002 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 CBOOZ 10 :Memory Address 

DEVADD, 14 CBOOZ 13 Memory Address 

DEVADD, 15 CBOOZ 17 Memory Address (LSB) 

INTDEV, 0- CBOOl 57 Interrupt Request, Channel 0 

INTDEV, 1- CBOOl 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 I Connector 1 Pin I Description IC omm e nt 

IN TD EV, 4- CB004 71 Interrupt Request, Channel 4 

INTDEV, 5= CB004 68 Interrupt Request, Channel 

INTDEV, 6- CB004 55 Interrupt Request, Channel 

INTDEV, 7- CB004 26 Interrupt Request, Channel 

CK30UT- CBOOl 50 Free running clock (4 MHz) 

TWISTED PAIR CABLE BUFFER/DRIVER FOR 
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MEMORY ACCESS GRANT LINES 
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SN54/74 
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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 

• Individual device con tr olle rs. 

Refer to figure 2-1 for a functional block diagram of the Direct Memory Ac
ee ss 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 Ac c e s s Channel 
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2. 2. 1 FIRST WORD 

0 

Used by CPU 

7 8 

Used by 
Device 
Controller 

12 13 15 

Device 
Address 

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 mernory access fron1 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. 

VJh.en 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 men1ory cycle available and uses this 
memory cycle to store the interrupt word in memory (location 0096 16 ). 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 0 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. 
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Table 2-1. Pre-Assigned DMA Status Storage Locations 

Hexadecimal 
Location 

96 

98, 99 

9A, 9B 

9C,9D 

9E,9F 

AO, Al 

AZ, A3 

A4,A5 

A6, A7 

Use 

DMAC interrupt word 

Bits 0 through 7 indicate that the corre
sponding channel has interrupted. 

Bits 8 through 15 are always zero. 

Status, Channel 0 

Status, Channel 1 

Status, Channel 2 

Status, Channel 3 

Status, Channel 4 

Status, Channel 5 

Status, Channel 6 

Status, Channel 7 

2. 5 DATA TRANSFER CAPABILITY 

2. S. 1 SINGLE CHANNEL 

When transferring data between memory and a single device, the maximum 
data transfer rate is 106 words/ second. A maximum of 1 microsecond is 
required to obtain memory access after a request is is sued 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 AL TERNA TE CHANNELS 

When more than one device controller is requesting memory access for one 
rr1ernory cycle at a time, the maximurn data transfer rate is 8 x 105 words/ 
second. This maximum transfer rate is achieved when memory cycle re
quests overlap, thus preventing the CPU fro111 acquiring n1en1ury access. If 
the device controller niernory cycle requests do not overlap, 1. 25 n1icro
seconds maximum are required to gain access for each request. 
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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 as signed 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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3.1 GENERAL 

SECTION III 

THEORY OF OPERATION 

The Direct Memory Access Port (DMAP) Expander consists of circuitry re
quired to enable nmltiplexing 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 3-1 is 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=O)] from each device controller. 
When any one or more devices present an access request, a memory access 
request signal is sent to the computer (l-D1.1AR). 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 re
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. 
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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 Mis 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)J 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) J is set to a logic ONE, the corre
sponding interrupt line monitor rrNTB, (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)=O] 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 (AG INT, 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, OQ-MWD, 00; INTA, lQ-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 AG INT, 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 009616· 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. 
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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 

[£] [ill @] ffiJ (fil 

cm 00 cm [Qfil [ill 

mJ [ill rm CE] cm 
ml [EJ [ill [Q!] fill 

9.201N @] rnJ [£] (fil rnTI 
8.851N 

cm ~ cw [QI] cg] 

cm [ill cm [ill [ill 

[ill [!Q] [£§] ITQl U2] 
_l ~·· .. :::: 
t I· 5.081N. 

{A) 128200 0.351N. 7.00 IN. 

Figure 4-1. Single Connector Type 1 Printed Circuit Board, 
Outline and Circuit Locations 
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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 5-1 is 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;ATIZ 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 

DAT AV 

DMAR 

Data Available 

DMAC Memory Access Request 
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Table 5-1. Major Signature List, DMAP Expander Logic (Continued) 

Signature Comment/ Description 

FETCH Fetch Cycle Initiate 

GRANT Memory Access Grant from the CPU to the DMAC 

!COMP, Q Interrupt Cycle complete 

INHLOAD, Q-

INTA, (N)Q 

INSTORE, Q 

IRECOG, (N)Q 

MAD, (N) 

MRD, (N) 

MWD, (N) 

PARERR 

RESET-

STORE 

SUMINTA 

XAG, (N) 

Enables granting of memory access to the highest 
priority request 

Interrupt Register, channel (N) 

Store Cycle Initiate for storing the Expander inter
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. 
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APIWOPlllATE lf'EY LETTER .41'PllOX ~NF.fl£ 
SHOWN PER P.f'OCESS .I ( rARS/1)£). 

3. MAXIMUM COMPO~IE....iT t4E.\<;,HT 
F~OM COMPOf.JEk!T SIOE OF 
C.A1;<.D 15 • 51 

4. MA)(IMUM LEAD LE.t-JC:rTH FROM 
C.OIJDUC..TOR SiDE OF CAe.D 15 .O(S 

5. MARK Al'."~OMIATE .$Eli/JU. UUM8E~ WNE~E SHOWA.I PER 
PROCESS I fFtf/i SIOEJ 

~ MAM LETTER "A. WHtllE SHOWA/ PER PliOeEss I (f'"tfli SIDE J. 
MARK AIUM8Eli "!"WHEN£ SHOWA.I PER IWOCESS I r tOMPOA/£4/T 
.Sl/J£J. 

c 
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U1 
I 

U1 

J1Zn TE~~~ J~~~~~~~~TS ~I DATE C5/0l/75 LIST OF MATERIAL PAGE 1 of ~M 216;~~~M~E;o1 J KR: 

~:~'·~1 / :iu~~.mv ·~1-U-,-bJl_,.T----.--D-W-G-.-.---P-A-RT-N-UM-BE-R----.---- DES CR IP TI 0 N VENDOR PART NUMBER 

1~;~~~~:000 '~ ~ 2lbb9~0001 "l_N_T_E_D_W_l_R_T_.N_G __ B_O_A_R_D ___________ ~----------~ 

0002 00003.000 EA 222222-7404 NETWORK S~7404N 

0003 00001.000 222222-7400 NETWORK SN7400N -SN7400N 

0004 00001.000 222222-7410 NETWORK SN7410N -SN7410N 

0005 00005.000 EA 222222-7440 NETWORK SN7440N -SN7440N 

0006 00003.000 EA 222222-7474 NETWORK SN7474N -SN7474N 

OJ07 00005.000 EA 972975-0031 RES FIX COMP 130 OHMS 5 % 1/8 WATT QPL- RC05Gl81JS 

0007A 

0008 00005.000 EA 972975-0035 RES FIX COMP 270 OHMS 5 i 1/8 WATT QPL- RC05G271JS 

OOOBA R2,R4,R9,Rll,IU3 

0009 ocoos.ooo EA 972975-0036 RfS FIX COMP 300 OHMS 5 ~ 1/8 WATT QPL- RC05G301JS 

0009A R5,R6,R7,Rl4,Rl5 

0010 00001.000 972924-0015 CAP FIX TANT SOLID 47 MFD 10 % 20 VOL 1 OPL-M39003/l-2295 

OOlOA Cl 

0011 00012.000 EA 534348-0001 CAP FIX CERAMIC .10 MF 20/AO ~ lOV CRL- UKI0-104 

00 l lA C 2 THRU Cl 3 

0012 

I _J) _ _Q_~l ~5-~! ---

0013 

0014 

00004.000 EA 

~EF EA 

REF LLj__ 

00006.000 EA 240000-7404 NET~ORK-SN74H04N 

240000-7440 NETWORK-SN74H40N 

217812-9901 OJAGRAM,LOGIC-D~AC EXPANDFR( 

216696-9'iOJ. SOURCE TAPEiMASTJR FI_U-DMAC L__Q_Gl__c_ 
; .. ;: ~ - ·, ...... ~ DA~[ OD DRA.FTSMA"< C'ATE DESIGN ENGINEER DATE TITLE 

BOARD ASSY,EXPANDER NO l 
DATE I APrn noJ£cr E••GINEER DME RELlASfD DATE PROJECT NO I I PARr NUMBER I •Ev 

~·, ,) ::) 2' I ; LM 2 l 6 70 o- 0 0 0 1 K I 
~~--L~-----~·~-~~----~--~-----~~~~-~-L-~--~~----'-~-~~~~..__--~-~-~-~-'--~/ 

.. '! ' / . 



lJ1 
I 

O' 

TEXAS INSTRUMENTS 
INCORPORATED 

;: " • ~ r I G.J~~'ITY L'NIT DWG 
'f" I CF 

,..,,·::P A~'f ~o•y 15SUE s:?E 

:016 T REF I EA 
I 

I 

I 
I 

I 

I 

.)MA.""4 D..,IE (KD DR.-.FTSIH•N 

... ,;G !)1-.:f \ ... PPlJ PRQ,o(T ENGl'<~E~ 

-·-------------· 

DAT" 
LIST OF MATERIAL 

PAGE 2 of 0~10111s ~ 

~ l - I ' ) 

PART NUMBER DESCRIPTION VENDOR PART NUMBER 

<H3567-9901 TEST PROC,OMAC EXPANDER BDS 

-

DME I OF.SIGN 'ENGINEER DATE TITLE 

BOARD ASSY,EXPANOER NO l 
DATE I R~tEASfD DATE PROJECT NO 

l ILM PART NUMBER T ~EV 

216700-0001 l K11 
.I 



2 

M7TE / 
3 

j 
I 

2 
---·~· ............... ~ ._.-:. ........ 

4 

A ""310331 (A.) ~ ·•/•wJ,. !'.>-11.-11 

\l! ~/D-0.lG OE.SC~IP110NS ON ll!E.1\L-•/~-Kl:_S_.__A._T____.-1 
L(1C.AT1C~~:,_ ~I A?. A3 tl~ • 03-SN14S0C>.! \JERt 
SNi40'.)N. (£:) WM_:_ AODE.D 11EM 8, ~ l}/'.-Q.TY 
\TUA 2WAS II c.'/ 
8 .J7/8~B (E.) ~- p~ /-7·7t f-IZ-fr /, 

CHG: 1) L.M. IT. .J, P/N W''°"S ZZ222.Z.-7401 A 
L)ON F"/O SH74t401N Ht:TWO'tt<;S 

W£1"£ S/11 T"fOIN 
A!>DCD: AEY. 01..0CK ZOJ\IE. DI 

M:JTES: l/111££SS OrN'E~W/SE" .S°PCC/~/EO: 
/. /'719.R,K ,qpPlf<CJ.P/f'/-4TE ,REV' ~ETTcR 

,,t/,OP/?OX WNEl?E SHCJW/V .t"E// P/i'(!C'ESS / 
,C-ARS"/tJE 

.5. MAXIMUM CaMPONENT 1-1£i6J..IT FROM 
COMPONENT SIDE OF CARD JS .31 

4. MAXIMLIM LfAD L£N6Tll FROM CONDUCTOR 
SID£ OF C.QRD 15 .075 

c 

I • D 
.----------t-r--, -------.,--,;,.,--TT-:;:.-;-=-- TJ 1'.W.ll=j , , , • _, .... , ""',., .... ; ... , .., 

: / Rt/88£/:l STAmP :~""-o ~·J:'il2/.s 6 99- -i- ,_ , ~ , , -.~ · ~ '. . •.: o • : , •: _ 
I PER F-100,H&'Gi . 0 I.-:., 2 / / <>4- · '·~ · t '-- _ .. , .,. .. 
I .I.?, CdCOR 8£K ~!!!_:)/: --:-~~:.-. - ~~-~= -- -c/'/<o-.liss?"--

t----+--+ - f ---1 E.XP/l.Vt'.Cch' # 2 

--+---+----~-~· ~ t:_~,;~~T: ;-~0~0;,,:~u-r;rR--
" .... ,,_ "••, I 2// Io 1.-? /6 703 

3 4 



Ul 
I 

'° ....._ 
Ul 
I 
...... 
0 

0 
TEXAS INSTRUMENTS 

( l'R:NT 
ITEM 

NUMBER 

0001 

0002 

0003 

0004 

0005 

0005A 

0006 

0006A. 

0007 

0007A 

0015 

0016 

APPO.·MFG. 

T.L 13'4' 

INCORPORATED 

QUANTITY 
PU 

ASSEMBLY 

00001.000 

00011. 000 

00009.000 

00001.000 

00001.000 

00012.000 

00033.000 

REF 

REF 

DATE 

DATE 

UNIT 
Of 

ISSUE 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

OWG. 
SIZE 

CKD. DIAl'TWAN 

A,,D. l'IOJECT ENGINEH 

DA TE 0 5 I 0 l / 7 5 
LIST OF MATERIAL 

PAGE 1 of 

PART NUMBER DESCRIPTION 

21670Z-0001 PRINTED WIRI~G BOARO,EXPANOER #2 

222222-7400 NETWORK SN7~00N 

240000-7401 NETWORK SN74H01N 

222222-7404 NETWOPK SN7404N 

(. PART NUMIU --i----~ 

1LM 216 703-0001 IN• 
VENDOR PART NUMBER 

-SN7400N 

972924-0015 CAP FIX TANT SOLID 47 MFD 10 I 20 VOL, QPL-M3qOOJ/l-2295 

Cl 

534348-0001 CAP FIX CERAMIC .10 MF 20/80 I lOV 

C2 THRU Cl 3 

972975-0036 RES FIX COMP 300 

Rl THRU R33 

OHMS 5 i 118 WATT 

216696-9901 SOURCE TAPE,HASTER FILE-OMAC LOGIC 

973567-9901 TEST PROC,OMAC EXPANDER 8DS 

DATE D!SIGN ENGINHI DATE TITl.E 

\ CARO ASSY,EXPANOER 
DATE lll.IASfD DATE l'IOJECT NO. 

l '61Dolg I 0 I 

~~ 

CRL- UKI0-104 

QPL- RC05G301JS 

•2 

]LM l'ART NUMIH l UV 

216103-0001 N, 
\ I l 



A 

c 

l 
0 

r-::-:_ -~ I @. 
. ("' 

I 
I , 
~· 

lr 
li 

2 r_·r 90L9!Zfa' 

' ! 
~~· l 

·_·:·~.1 ... vl i !! 

~ : 

~~ , 

. ·~ 

,----------

I 
! 
i . 

4 

A 37Z.10.,(E) P w~ :-zo-n 
APIEJJ." REV. BlOCk '!t'JNE OJ' 8100/B!uJ ro N/A 

3'8539 (c) 1-.z~-13 ~ 

ADD@: LM IT&M IS. 
C OIJ890l 6CC,/I O;,~ 

! II ~.JC£,.) .Uu T£ 5 Z,_hl_Y_~-"3'---------~~~ 
D .35/3847./.: /.:,./....'....-...- {;J/,DC-£0 :~,,·~:}":..-r ~ I
/TE/JI /6 TO '-//Ti l"<!J c.JY::.,t'ITEO~l;_T/ 
RC.K 

NOTES: 
L MAFU< APPROPRIATE A.~SV REV 

LETTER APPRO)( WHE.RE ~HOWN PER 
PROC.E'SC:. I ( FAMIDE.) 

l. IYIAX1t-AUM (uMPO~JE~T r-1[161-H >ROM COtw.,POl.J[l'JT 
510[ OF'"CARQ IS .Jl 

3. MAXIVIUM LEAD LUJ6TH F"ROM COl\JDUCTCR SID/C 
O> CAl;.0 1.S .015 

B 

c: 
; 

[ 
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Ul 
I 

""""" l...N --Ul 
I 

""""" ~ 

TEXAS INSTRUMENTS 
l~~CORPORATED 

DI>. TE 0 5 I 0 1 /1 5 PAGE l of 

'TfM I i'fR 

LIST OF MATERIAL 

PART NUMBER DESCRIPTION 

(i PAIT NUMIU r::~-1 
J~M 216106-0001 \~ 

~~--c-j1'•~1:Y ,-I L:CTc.iwG 
~~"ti-~ ASSEM3LY IS SIZE 

C' 0 C l 0 C ~) ;Jl. CC ~~----r-~~"" "--A-+i--~---------l---------------------+-------------

1 I 
I 216705-0JOl PR IN TED WIRING BOARD-EXPANDER #3 

VENDOR PART NUMBER 

0002 

0003 

O:JC4 

0005 

0006 

0307 

0308 

0009 

0009A 

0010 

OOlOA 

O~)l 5 

O::> 16 

I 

I 

_J 
•AF"'SMA..N 

------;;c:; ·'J.~G 

~I 1".!U'I 

("!JOJS.000 II EA 

00004.000 EA 

222222-7400 NFTWORK SN7400N 

222222-7402 NETWORK SN7402N 

-S~7400N 

TI--SN7402N 

00004.000 I EA 222222-7404 NETWORK SN7404N 

00007.000 I EA 
I 

222222-7410 NETWORK SN7410N -SN7410N 

00001.000 ! Ef. 222222-7430 NETWORK SN7430N -SN7430N 
I F A I I JOOOl.000 ~' 240000-7440 NETWORK-SN74H40N 

00013.000 EA 

'.JOOOl.000 f A 

'10016.000 EA 

REF 

REF 

222222-7474 NETWORK SN7474~ -SN7474N 

972924-0015 CAP FIX TANT SOLID 47 MFO 10 i 20 VOL, QPL-M39003/l-2295 

Cl 

534348-0001 CAP FIX CERAMIC .10 MF 20/80 i lOV 

C 2. THRU Cl 7 

216696-9901 SOURCE TAPE,MASTER FILE-DMAC LOGIC 

973567-9901 TEST PRQC,OMAC EXPANDER BOS 

CRL- UKI0-104 



--- 2 

A 

B 

NOTE/ 

c 

D 

t 

I 
3 

4 

A 37l.IOI-(£) O.LV~ 3-ZO-ll. 

Al)pf;O: RcV. BLOCK !CKc 014B1oots101 TON/A. 

NOTES: 
/. MARI( AP,Pf'Op,lil//ITE ASSY REV LT~ 

APP.ROX WNEl?E SNqlVA/ PEH PROC'ESS /. 
( FARS/0€) 

C:.. ,.1·.-;, ,,1'~',M c::;/Yl,r.:.,:_;,,._£A..-T frE/6HT FRC#"? 
c??/Ti.P,::J;t..O../T ~/EE CF ~/1-'f'C , ::; • ;?/ 

3. /n/'lJ,,~1'lU"'1 .:.E/;D C.E..v6T/I FR0;; c."6A./0KTCR 
~/t:.;[ C,t:" ~.RD /.S • C:l~ 

I ... 

--~- -~---r---~ -1 . 
-- ··----<. /. RCBBcR STl'M1P 

I PcR F-100, 
· ,"t~/C:+T .,C 

COiOR B<.4C::~ 

5-15/5-16 



(JI 

I 
...... 
-J ....._ 
'Jl 
I 
...... 
00 

f),~~ TEXAS INSTRUMENTS 
~'"\tr.,.) I '.J C 0 R P 0 R A T E D 
~ DATE 05/0} /75 

::::1 · :~::::::: ~~~ ::::::~:::: 
OD03 00006.000 

LIST OF MATERIAL 
PAGE l of 

VENDOR PART NUMBER 
UNiT 
o• 

ISSUE 

I EA 

EA 

EA 

DESCRIPTION 

r. P"RT NUMBER l REV ' 

1LM 216109-0001 1-f.• 

PRINTED WIRING BOARD-EXPANDER #4 

NETWORK SN7400N -SN7400N 

I 
222222-7404 NETWORK SN7404N 

0804 00002.000 EA 222222-7430 NETWORK SN7430N -SN7430N 

0005 00001.000 EA 222222-7402 NETWORK SN7402N TI--SN7402N 

OJ06 00003.000 EA 222222-7410 NETWORK SN7410N -SN7410N 

0~07 OOC06.0JO EA 222222-7474 NETWORK SN7474N -SN7474N 

0008 00002.000 EA 222222-7475 NETWORK-SN7475N 

ooog 00001.000 EA 222222-7420 NETWORK SN7420~ -SN7420N 

o::n o ocoo1.ooo f A 240000-7421 NETWORK-SN74H21N 

0011 00008.000 EA 972975-0049 RES FIX COMP 1.0 K OHMS 5 i 1/8 WATT QPL- ~C05Gl02JS 

O'JllA R 7 THRU Rl4 

OJ12 OJ006.000 EA 972975-0036 RES FIX COMP 300 OHMS 5 i 1/8 WATT QPL- RC05G301JS 

0012A Rl THRU R6 

0013 00001.000 EA 972924-0015 CAP FIX TANT SOLID 47 MFD 10 i 20 VOL, OPL-M39003/1-2295 

0013A 

0014 00016.000 EA 

~:1 5 

-

PEF 

REF 

EA 

EA 
AF~i:)IA"-' OAT!: I CKO ORAFTSM"N 

Cl 

534348-0001 CAP FIX CEPA~IC .10 MF 20/80 1: lOV 

C2 THRU Cl7 

216696-9901 SOURCE TAPE,MASTER FILE-OMAC LOGIC 

972_567-9901 T_E_ST PROC,DMAC EXPANDER BOS 
O"TE DESIGN ENGINEER DATE TITLE 

CRL- UKI0-104 

1 BOARD ASSY,EXPANOER NO 4 
-=-=--=----~---~----~~-::--=:-l----·~~·~----~~~---,~-+-=-::-:-<1=----~-----::-=:-+-:-=-:-:-::-:-:-:c=--~~-,-------~---~":".".":'.":-::=--r-::::-:--
'c ""(, DATE 'I ,t.PPD FROJECT EM:;r~~EER DATE RELEA~[O D"TE PROJECT ';"O c.' :' .'' " ] l , ... u NUMBER ! REV 

-------------·--·-----------'----------L-·_,_1_·"_;._·_.'_.·_:~---- LM 216109-0001 JH' 
...... ;.) 



A 

B 

c 

IE Xl05.000 
2i='UJCES 

I 
I I 

--,------------~ ··-------

{

LEAVE SUVI('£ L/JaP IN CEN7"£~ COHPfCTll,f 
I/IF COAi M;el SO~DL-f SN/l'LP r" 111.S 

ill n n 

£)£TAIL £ 
S'C-AlS: NiONE 

I 
I 

I r----- -- A ::g 

+ - _,c. .J DETAIL c 
- • 3--_ ~~ $CAI.£ :NON£ 

__....._, , / I I I~'.;:-,? 
-J 1 ;--1.1 

~ • .,,,<.o, 

~vr· . r -;, ~-:- -- .. ~ 
~ ,- " ~--- - -·= 

,'': l·. 
,; . I • 

2 

P!l REF 

MARK APPROPR/ArE PA.Rr. 11/0. 
" ~FVIS'ION lFTrc.e 

~.J4ti .' · , r / 1 

I ,~ }' 

r:\1',:_~. /D8o .. 
. I I I 

I .c _t • 
I I I / 

1VIEW A-A 
I . . ' . 

SC,.1.€: 110.A.'F 

4 

~; -; _~.~~~-c;~=-~·'·:~~< -~ n~;~E~;:'.;:~~ .. :~.:f~:2;,; ~hU k;J~-=- j 
1---+---=--~· ) YIL JY B-11 JYAS A ~-':5S Th'!~ ~C;t- _..,,~I 

I .,+.c - !)n~il' P-P '*'~' ,,fCR..?SS' 1'>/IF l!f-#C',f "' p, 
H ~F ·: ~ l'' - . }PIM S.7dOr.d15 IV.AS av P/ 

-:o . __ . ;,l~:c:;~~~_!;";,.l~~:;:,,.,.r;&-VT ,,-n TOEK~~~/l'L 
~-z u. IS.:: ~.7:: _-:: _:_:,/ ~)PIM. ~dOi'.l!S '""·" EK.11 a& .,l,K'KET rv•r•av CA, 
.,. --~-'- · ·"· v~ - 7)/JIM. l.O~n?AH.;.r"OFl"OTT/,Y"d#&-ICJ( OF'/ 
Sik"L-32'6 trt'C~:; -- ,,._,e.--
'1SSr '5<-t° -'!'. • r• 

L I:~.~~·.·:~---~~-·~~-~ ~"·,A~ 

1
4.1~ 1ec. · -0 _ -':. '"" t1. c..:. 
r__;: .... _, t_ • ': ...... _ 

"h5:. ·-· . - -~ 1 ~:... 
I ~E 'I - : ~ • ~ " . '-

/I 
P"f. 

I) ITEM t:IT Y .P/# 
_, ~ z~~t7r,-ooo~ 

6 JJ _,,. ~'".7D,·0'750 

10 1 FT r'~',zo-opoo 
I~ A,, Z:'l//4~-e'P// 

9)';:~Ji,7,., J!i2r~5~~"'" 
11 -111,110 arr s" ,,. 
/JI ·(711~ t:ITY /Pt' F1" 

ou; I) HOW rt?~ IT£M g WA$ /T'IA.1 --
2)qry OF /TT"'f J U'AS ~ 

tlTT dF ITL'M, WA,' 
.llDD•P I} ITEMS I~, 15,, I', 17,, ,,, ,,, IM 

I) DETAIL E 
:V /JIM ~()O 

.'7~101 (IJ) 3-f(,.·72 t-io.m.ia-

D~L..£.TCD: JT£11 IS, .P/N IVA:S ~17,82.-3000 QTr 
ON -ooos, -OOIO., -002.0 L11'S 'of.~S All. ON:aooa.. 
LM QTY WA~ 11z: ' 

C.Ht"a: QALL LM':s, IT I+ P/N WA~ il7' 82.·3''' 
ZJLM -IJOO~J IT(. GlT'( IV .... ~ IS, .J)L- .... 1U't 

IT. ~.QTY WA'!> ..JS;'4)•0010Ll1 IT4 . 
Cl.TV WA~ 70; S)LM -oo&o, IT. ~ QTY 
kl'A~ l"fO. UPDATe.DRE.t.l.£YeL. IJLOC.. 

37944/(C) 12.Q.~ c..·8·H 

I. ADD£.D NOT€. 2 

-38<;..o74 (D)/ ;>.lc;--~~j • ,;>.t3·7.~ ,,.,.7,fJl)"l:J.,;;.;.;
;,~~· DA~HA.Jo'.l, 17 S"""'...-....s~Z3S'J2'7·.,,..·01;CJ'rY'wA~ 

c11AA.:'.>E.O: 1J -z. '-41;, r 1-+ t;VA.Jw.t.S ~3'1>45't:i·•~.3 
~z. ~'':;} ft.IJf.)fT.•T. I" .<TY. l\IAS i!. SU Fr.; n:r·L)TY. 

14 F'YN ~1; {3L~~~~~,~~JU~~:'~~A:;,~~~ ;~ 
IT//!. Qfy WA.;, ILJU FT 1 11': 1!1 uTY wA.> #!.;>l!I\., 

.3)-1<.JLMj ,,_ tl ,..._liTf". w1i~ ... P. Fr:,1r/Q 

P/l\J WA:, ~!~._,~d-'-'-~.3 <...lTY V\l\_j : .. .J.:FT;IT 
.ftA /8QTV,YA.Si10~r_ tJ ._;.7y V\,'f\._: .:' LJ [A 

r?lf/i!T NO. EXAMPl.E "' ·('•) L'.I'. IT Ji!·::,.,.-,.- V\'A::. AJ~ F7'. j IT. 

NOTE.S.' 

1
'4- P/ A./ .NA$ ~.3-+4:;~-Uj~J """'Y ,'\A~ A.R ~-r , 1 T, 
18 ·,;7y W.45 AR /:T. ,f 1.J -~ 11\''"!..:l ; .:__,::A.' 

F/D~HANA::,. (rj z.::;·~t:: e~ (?,.. 2• .. ~J·. '/1:./3'.li ~ 
r l"'f-f-01..~e,..~ . .::)~:;;4~ 3-} ,)_,~·"f-~J:·.~-:;rl 
Zf'LA(,[!,) WA~·,;; i:,.-4 4_,/L:c11<~PlA.:..C::., 

f.3J z.:;;,,-..11":a-3 ,:.c::,.~ ... J (.c 1b:· - .. .=--.:-,::> ..... 1 .. P~~-:-.: 
Rf:V. t.E: r'.TL e.1. ;.: ~. 

/ r:1;; ,-m1. ,t; ::cc/)/;, J.,' P/:i'l~TE , ' 

£. 7'" ~; .... - ~1 ,..-:Ai C' ,,-/ :.. . ; c~ ! '_ i- E - /. - - ~: 
-;:> .. t'J;i'N .::.',.~ ."', . ./'~;~ 1.·.· .. ·:..:.-_-:..;;: 
7; :.1,.A.!.JA/.S _,)J eGT;.~ .::.· .... ~s 

- _, , ·~' ,.: f C: -

' ~~lrl --.-----------;r-,-c-~_:!?-,g-K-f;-,~-7-{-~-;-;-P[,'~ --:--c-, .-~ ;,-_---,,-. ~~~;:{~.~~~-· --. -. ---
1 ' , '," , •o ', CABff -<~~ Y, 
! I· ,/ .:"1< · v/: .,,., --~_u r.o __ O.MAC 
I -----i " _.-.-.:;, f,. ',53 'I A 0 1------- I ---j --,..;,-,.."iPur,c-R___ -

-~---__,_ ---------------- -·- ___ :-;11 ______ 2_,_--_7-~-7<.~ 
3 /.;, //;/' 
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U1 
I 
N ...... 

PRINT 
ITEM 

NUMBER 

0001 

COOlA 

0002 

0003 

COC6 

COC9 

0011 

00.2 

0014 

0016 

001 7 

0018 

0019 

0020 

0021 

0022 

0023 

RAFTSMAN 

,PPD ·MFG 

l I 11849 

QUANTITY 
PER 

ASStMBLY 

CU187.COO 

00003.000 

00002.000 

00002.000 

00028.000 

00007.000 

REF 

00005.000 

00193.000 

00001.coo 

oaoo1.ooo 

00013. 000 

00010.000 

00002.000 

00004.000 

00187.000 

REF 

DATE 

DATE 

UNIT 
OF 

ISSUE 

EA 

EA 

EA 

EA 

FT 

E' A 

f A 

FT 

FT 

EA 

F:A 

FT 

EA 

EA 

EA 

EA 

EA 

DWG 
SIZE 

CKD~~z £ .. /11. •:; ;tl1,. 
APPD. P•OJECT ..fNGINEER 

(/ 

05124/76 LIST OP MATERIAL 
PAGE l of 

r.LM l'AIT NUMIEI 1 r 2110H-0001 
IEV ""\ 

L j 
PART NUMBER D E SC R I PT I 0 N. VENDOR PART NUMBER 

972053-0002 SLEEVF,SCLCER,TA~ TERMINAL FCH--C-704-02 

231447-CHOO CONNECTOP PC 36 PIN VI K-2VH-36/ lCf'1 -5 

214080-0COl CON~fCTCR-COVER 

214081-0001 CLA~P 

772228-0001 CAeLE COAXIAL 80 OHM UL STYLE 1371 GOA-GWN1013 

418201-0001 STRAP,MAR~~~,AOJUSTABLE,PLASTIC QPL- ~S3368-l-9 

217080-~qQl Wt~~ Lt~T,PT-TO-PT-CPU TO D~AC 

4114C0-0018 wlRE,BARE TINNED,18AWG, COPPER BUS lWP- 18-630 

966760-28~6 WIRE,T~ISTED PAIR #28 WHT/RLU IPVC UL - 1472 7STP UL&C~ 

216138-GOCl C~VFR,CCNNECTOR 

216136-0001 Hr.oc,cc~~ECTOR 

972436-0019 INSULATIC~ SLEEVING PVC CHLORIDE LFS- HT-105C-24 

972988-0016 SCREW 4-40 X .438 PAN HEAD CRES 

418212-0040 STPAP,TJECOWN,ADJUSTABLE,PLASTIC QPL- MS3367-4-q 

411027-0804 ~ASrE~ .125 X .312 X .032 FLAT CRES OPL- MS157q5-804 

972053-C002 SLEEVE,SCLOER,TAB TERMINAL PCH--C-704-02 

q735e5-9901 UNIT TEST PROCFDURE 
r r ,, 

DATE DESIGN ENGINEER DATE TITLE 

5/J5}J_/, CABLE ASS V ,CPU TO f)M AC-2 FT 

7 T DATE RELEASED DATE PROJECT NO. 

l }LM l'ART NUMBER 1 REV 

73-03 21 7079-COO L 



Vl 
I 

N 
N 

PRINT 
ITEM 

NUMBE~ 

OOCl 

OOOlA 

C002 

0003 

OOOb 

0009 

00 ll 

0012 

0014 

0016 

0017 

C018 

0019 

0020 

C021 

0022 

C023 

DRAFTSMAN 

AP'D ·MFG 

~ 

Tl I~~ 

QUANTITY 
PER 

AS~EMBlr 

OOOG3.000 

OOOOi~. 000 

JJ002.000 

ooon.o~o 

OJ-307.000 

REF 

0000~1. 000 

00633.000 

OJOOl.CCO 

00001.000 

ooou.ooo 

00010.000 

OOJ02.0CO 

00004.0CO 

00187'.000 

REF 

DATE 

DATE 

UNIT 
OF 

ISSUE 

EA 

FA 

FT 

EA 

EA 

FT 

FT 

EA 

FT 

EA 

EA 

EA 

EA 

EA 

DWG. 
SIZE 

CKD DRAFTSMAN 

A,,D ,llOJECT ENGINEER 

05/24176 
LIST OF MATERIAL 

PAGE 1 of 
r.LM PAIT NUMBER l REii J r 211019-0011 l 

PART NUMBER DESCRIPTION VENDOR PART NUMBER 

231447-CROO CONNECTOR PC 36 PIN VI K-2VH-36/ l0'-5 

Pl P2 P3 

2140RO-OC01 C~NNECTOR-COVER 

2140€1-COOl CLA~P 

772228-0001 CAeLE COAXIAL 80 OHM UL STYLE 1371 GOA-GWN l 013 

418201-0001 STRAP,MARKEP,ADJUSTABLE,PLASTIC QPL- MS3368-l-q 

217C80-<)9Cl w!RE lIST,PT-flJ-PT-CPU TO O~AC 

4ll4C0-0018 wlRE,B~RE TINNED,18AWG, COPPER BUS lWP- 18-630 

96b760-2A96 WIRE,TWISTEO PAIR #28 WHT/BLU IPVC UL - 1472 7STP UL&C' 

216138-COCl COVER,CC~~ECTOR 

216136-COCl HOOC,CCNNECTOR 

q7z~3&-00l~ INSULATIC~ SLEEVING PVC CHLORIOE LFS- HT-105C-24 

972qP,i-C016 SCREW 4-40 X .438 PAN HEAD CRFS 

418212-0040 STRAP,TIECCWN,AOJUSTABLE,PLASTlC OPL- MS3367-4-9 

411027-C8C4 WAS~ER .125 X .312 X .032 FLAT CRES QPL- MS15795-804 

972053-0002 SLEEVE,SCLCER,TAB TERMINAL PCH--C-704-02 

973585-99Cl UNIT TEST PROCEDUPE 

DATf DESIGN ENGINEH DATE TITLE 

CARLE ASSY,CPU TO OMAC- 10 FT 
DATE RELEASED DATE PROJECT NO l jLM PAIT NUMBER 1 REii 

217079-001 L 
,I 



U1 
I 

N 
VJ 

0 

TEXAS INSTRUMENTS 

,_INT 
ITEM 

NUMaU 

0001 

OOOlA 

0002 

0003 

0006 

OOOQ 

0011 

0012 

0014 

0016 

0017 

0018 

0019 

0020 

0021 

0022 

0023 

>IAPTSMAN 

INCORPORA.TED 

QUANTITY 
~u 

ASSEMalY 

00003.COO 

00002.000 

00002.000 

00052.000 

00007.000 

PEF 

00005.000 

00358.000 

00001.000 

oooc1.o:Jo 

00013. OJO 

00010.000 

00002.000 

OOOC4.000 

00187.000 

REF 

UNIT 
OF 

ISSUE 

EA 

EA 

EA 

FT 

EA 

EA 

FT 

FT 

EA 

EA 

FT 

EA 

EA 

EA 

EA 

EA 

DWG. 
SIZE 

DATE CID. DIAfTSMAN 

DATE 05/24/76 
LIST OP MATERIAL 

PART NUMBER DESCRIPTION 

2]1447-0800 CJN~ECTOR PC 36 PIN 

Pl P2 P3 

214080-0001 CON~ECTOR-COVER 

214C8l-0001 CLA~P 

PAGE l of 

772228-COCl CABLE CQA)IAL 80 OHM UL STYLE 1371 

4162Cl-0001 STRAP,MAPKER,AOJUSTABLE,PLASTIC 

217080-9901 WIRE LIST,PT-TO-PT-CPU TO OMAC 

4ll4C0-0018 WIRE,BARE TINNED,18AWG, COPPER BUS 

966760-2896 WIRE,T~ISTEC PAIR #28 WHT/BLU IPVC 

216138-0001 CO~ER,CGN~ECTOR 

216136-0001 HOOC,CCNNECTOR 

q72436-0019 INSULATIC~ SLEF.VING PVC CHLORIOE 

972988-CC16 SC~EW 4-~0 X .438 PAN HEAD CRES 

418212-0040 STRAP,TIECOWN,AOJUSTABLE,PLASTIC 

411027-0804 WAS~E~ .125 X .112 X .032 FLAT CRES 

972053-0002 SLEEVE,SCLOER,TAB TERMINAL 

973585-99Cl UNIT TEST PRCCEOURE 

DATI DOION INGINlll DATE TITU 

r. ,. NUMlll J llV 

lLM 217079-0001 l j 

VENDOR PART NUMBER 

VIK-2VH-36/1CN-5 

GOA-GWN1013 

QPL- MS3368-l-9 

lWP- 18-630 

UL - 1472 7STP Ul&C 4 l_ 

LFS- HT-l05C-24 

QPL-· '°'53367-4-9 

OPL- MS15795-804 

RCH--C-704-02 

CABLE ASSY,CPU TO OMAC- 5 FT 
,,l'O.·MFG. DATE APPO. l'llOJECT ENGINEfl DATE l'llOJECT NO. I PAIT ..,,.... I llV 

217079-000 l 
.I 



\J1 
I 

N 
~ 

05/24/7t; 
LIST OF MATERIAL 

PAGE l of 
(i 'ART NUMBER l REV ""'\ 

~M. 217079-0021 LI 
PRINT QUANTITY UNIT 

--..:.N=l}=!~=ER,___.,__--'A=s~~8tv is~GE 0s~~- PART NUMBER DES CR IP TI 0 N VENDOR PART NUMBER 
JOOL OJ0c~=3-.-.~Q~J~.~Jr-==-~t~~+---t---2.,...-1_1_4_4_/ ___ 0_H_G_O-+--C-t_l_N_~_E_C_T_C._R_P_~-----~6--P-l_N _____________ -+-_V_I_K ___ 2_V_H ___ 3_6_/_l_r_~-,--5-~ 

OOOlA Pl P2 P3 

0002 oaoo2.ooo EA 214080-0001 CON~ECTOR-COVER 

0003 OJ002 .• 000 EA 214081-0001 CLAMP 

0006 00180 .. uOO FT 77222~-GOOl CABLE CCA~IAL 80 OHM UL STYLE 1371 GOA-GWN1013 

·coo9 00001.000 EA 4182Cl-0001 STRAP,~ARKER,ADJUSTABLE,PLASTIC OPL- MS3368-l-9 

0011 REF EA 217080-~~0l WIRf LIST,PT-TO-PT-CPU TO OMAC 

0012 01)005.000 FT 4114C0-0018 WlRE,eARE TINNEO,l8Aw~. COPPER BUS lWP- 18-630 

0014 01200.000 FT 966760-2BQ6 WIRE,T~ISTEO PAIR N28 WHT/BLU IPVC UL - 1472 7STR Ult(< 

0016 OOJCl.000 EA 21613d-C0Cl CO~ER,CCN~ECTOR 

001 7 i.JJOOl.000 EA 216116-COOl HO~C,CCN~ECTCR 

COlR O:JO 13. 000 FT cH2436-0l>l9 INSULATIC"" SLEEVING PVC CHLORIDE LFS- HT-l05C-24 

0019 00010.000 972~~R-C016 SCREW 4-40 X .438 PAN HEAD CRES 

0020 ocoo2.coo 418212-0040 STRAP,lIECGW~,AOJUSTABLE,PLASTIC OPL- t-153367-4-9 

0021 JJ004.000 EA 411027-0~C4 WAS~ER .125 X .312 X .032 FLAT CPES OPL- MC:l57q5-P04 

0022 001e1.coo 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 ASSV,CPU TO OMA(- 20 FT 
PPO ·MfG DATE APPO. 'ROJECT ENGINEER DATE RELEASED DATE l'ROJECT NO. I lLM PAIT NUMBEI ± REV 

217079-002 l 
- ..,I 

11 IJ8•9 --------·---~-



~------
REVISIONS 

LTR DESCRIPTION DATE APPD 

....._---+--+-----=----L_A~ 2~60~7(D) ~'8/7C £!4/~ v,/r;_4/ro _?'IA~- -j 

•- CHG I) COMPONENT CONNECTION 
FOR Fi.VISH STAT/ON 70 (A,JS/f 2, WIRE #4W/JS -B?TF-S 
W45 -2, TF~ WAS - C, ~WIRE :#"7 W4S -3; CB) S1-1 3., 
Vill!fE. ::1:1/0 W4S -3.:r ,l "#12 WAS -3~;rc.JSH cf;;. W!f?E :it 7 
WA.S - e,-=+i:. 8 WAS ·27, f # 12. W4.S -23; (D)SH S-, 
WIRE# 13 WAS - t7 f ~ 1:,- WAS - 7°j (f) SH 6, WIRE-:#- I 
was P2'-W, :t:t-S W/15 - a:, =# 7 WAS - e, # 9 WAS -C, 

=fl=I/ WAS - .f'., ~ # 17 WAS - ~ t (!=)SH 7 WIRE# 7 WAS -G. 
11---~___.------i 2) COMPONENT CONN£CTION FOR STA-RT ST,.t/T/OAJ 70 
----+-----(AJS././ 2.,Wl!fC"_#BWAS - Zt_,(8)SHS, WIRE "t+-J_7WA.S-I;, 
11----+--+-------t :tr 19 W.45 - "-" -+t-2.J WAS -_e, f =# 2 3 WAS - .f' i fC)~ll 711 

WIRE~ I W4S -;,, ~3 WA5 -J, #5 WIJS -.k., :t+7WAS -~, ----+----- "#" ?J WAS - ;:;- , E -:µ // W J9S - :;;-• 
11----+-+-----~ 3)..SH S, ..S16N/iTUR£ rOI? WJ1?£ ::t:t 19 WIJS ''MRD G '." 

4DDED 1) ~~ 0 > D,, c/70 7 ~ lV N/4 8LCJCK.. 
2).SH <1-~ Rt:M4Rk.S TO W!RSS '# </- t <(). 

C 369464<.C) 6-24·7/ .J;/.J-'' - -
11----t--+----~--+-=---

R EV / SE D ~ REDRAV"JN V\JITH CHANGE'=> SH ?.T~KD...., 
............ -+-+--------rTO CORRECT l-\ll RE COLORS. 

~ ~j 374799 (B)L. l'IEl?CEY 8/4/72 ~3 fff. p~~-~ 
---t--+--------CHG: 1) WIRE DF.SCR. "CABLE" WAS "TEF". 2) IN DESCR. "RLU" FAS "BLK", 

N/A LJ.f ITDf NO WAS 15. 3) SH 4. WIRF: II ~' FINISH STATION 
WAS P3-35. 4) SH 4, WIRE !!A,RCrMRK WAS "THIS PIN ~'!.-\S TWO 
CONNECTIONS". 5) SH 7, WIRE #8, 'PINISH STATION WAS P3-35. 

it-----1~-------·\DDRD: 1) SH 4, WIJlF<: #15 & 16, &REMARK TO WIRES 4 & 6. 
21 SH 7...1..REMARK TO PIR.F. #12 

-----1--+--------1-E _ _.38&:,0 73 (C j .. ";,.,l~-P-" /~_,' /. ,_,,_, ..r /,.f'_? /~? 3 I ~? \I \ j 
C M·:t·v~ / j ALL l!V/IT /BL iJ I/VII~~ VVA$.i 1,, ~· 

BL U (SJ-/ :Z fll1<'t.I 7) \C'' 
---t--+---------1+--_t;_---+-c.-IV-3B4 7Tl rc_1_£/-""-/~-' µ v~ '1]_-li:~),-~(;!Zt--

G CN394165 ( C) ---: '.'-~ / ; :] ; I/ 2.:s)ls rL:-.:~ 
1

....__ 

REV 

-S-UPL 
SHEET 

REV 

SHEET 

REV STATUS 

OF SHEETS SHEET I 2 3 4 s ::. 7 
OR 4--l.Q-7()AFi'D!, /~ 

fil tJ • ~ t.>.J~ k~::.,.. ~ . j. I J1' I 5 -..... · 
~[)__ S-<.i-:;? '!APPD, I _ /,;//-; 

~J__) ·.,'·'Tr , /7/'.J 
L 'j -.:.::...../;,,..,.,,.,_.....,.. .~ .. 

Tl .:.260-/j _. 

~12---- f -· 
- ,.1, .:.·. 

TmE w I~? E t.. / S r, 
PT TO PT -
CPU TO DJv/4C 

5-25 

il 

~~,, TEXAS INSTRliMENTS 
•) INCORPORATED 
(" INDUSTRIAL PRODUCTS DIVISION 

...., HOUSTON TEXAS 
RrY 

f\/ONE A _2_/ _7_0_8_C--i/ G· 
SHEET I OF 7 

SCALE SIZE 

Digital Systems Division 
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111"DziZ 
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Z DO -l 
;;: ~JI ;c 
~~>C 
Ill ~-4~ 

~I'll l"'l 

6°z 
z -i 

rJl 

l> 

~1 ~ 
00 
0 

N 

°'t\ "' m 
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WIRE 
NO. 

1 

2 
t----

3 

4 

5 

6 

7 

8 

'J 

10 

11 

12 

13 

14 

15 

lb 

17 

18 

19 

20 

21 

22 

L3 

24 

DESCRIPTION 

/)18 BUS 

' 1118 BUS 

/128CABLF W'HT _Q 
~ .BLU 0 

WHT Q -
BLU u 
WHT _Q 
BLU () 
WllT D 
BLU -o 
WHT fl 
BLU -o 
i..rrtT _Q_ 
BLU D 
WllT D 
.RW D 
WliT 0 
RI.tr (J 

j'{_ WHT 

H n8 CABLE RLU 

~ coAX cmm 

SllIELD 

COAX COND 

~ Sl!Tl.LD 

i_ 
~:c COMPONENT COMPONENT N/A --ct- CONNECTION CONNECTION LM I-<.:> SIGNATURE REMARKS oz FOR START FOR FINISH ITEM 
I-~ STATION STATION NO. 

AR GRD BUS Pl - J Pl - 36 12 
-, -

GRD ~us Pl - A Pl - R 12 

MRD 01 I\ 
- 34 P2 - H 14 

- BUS 
I\ 

- 7 

MRD 03 - 33 - K 14 

- BUS - 9 

MRD 05 - 32 - M 14 

- BUS -11 

HRD 07 - ::1 - p 14 

- BUS -13 

HRD 09 - 30 - s 1L1 
~ 

- BUS -15 

MRD 11 - 29 - u 14 

- BUS -17 

MRD 13 - 28 - w 14 

-BUS -19 

MRD 15 -27 - y 14 

- BUS -21 

GRANT- -26 -'F 14 

- BUS -28 

ATI210 -25 -J 6 
BUS -30 -

DATA VAIL "'24 -A 6 . LL ~ ___\_] ~ 
[I 

AR Pl - BUS p 2 - 23 
' & 
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~ 
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g ~o-
~ ,.:u z 
0 JI,. (fJ 
z go -I 
~ ~:u ~ 
; ~,. c 
Ul 2-t~ 

~"' rri 50 z 
z -I 

IJJ 

l> 
"' a 

N 
~ 
....... 
0 
co 
0 

w 

"1\ "' m 
< 

WIRE 
NO. 

'?.-
(_-..J 

z~ 

27 
.?8 

2'9 

30 

.31 
~-

32 

.:33 

34 
--
7-
~..:> 

,3(., 

37 

38 

39 
4-0 
<1-1 

t--

4Z 
c/-3 
c;..4 

t-· 

</. ~ 

4~ 

47 
4v. _) 

DESCRIPTION 

COAX COND _fr 
SHIELD _J 

·-
1128 WH~-8 CARLE 

\ BLU 

~ u 

-2-B-T 

WHT _Q 
"RLU 0 
WHT 

8 BLU 

8 WHT 

BLU 

I Wl!T .0. 
l BLU U 
I WlIT _Q 
! BLU -u 
i 

WHT D I 
_.I_ 
I 

BLU u : 

I wliT _Q 
i BLU u 

I WHT _Q 
..... 

'SW D_ £128 CABtF. 

+ 
_, :x: COMPONENT COMPONENT N/A < .... CONNECTION CONNECTION LM .... ~ SIGNATURE REMARKS oz FOR START FOR FINISH ITEM 
....~ STATION STATION NO. 

AR MRESTOP Pl - 23 P2 - D 6 
~\ Jf' 

BUS P2 - 26 
-HADOl - 22 P3 - E 14 . 

- BUS It- - 27 

MADOJ - 21 -c 14 

- BUS - 25 
-MAD05 - 20 - A 14 

- BUS - 23 

MAD07 -·-19 - y 14 

- BUS - 21 

MAD09 - 18 - w 14 .._ 
- BUS - 19 

MADlO - 17 - v 14 

- BUS - 18 

MAD13 - 16 - s 14 

- BUS - 15 

MAD15 - 15 - }' 14 

... BUS ... 13 

MWDOl - 14 -M 14 

... BUS ... 11 

MWDOJ - 13 - K 14 

- BUS - 9 

MWD05 ~ll - 12 _:1i_ ... H lli_ 

A~ Pl - BUS P3 - 7 
' & 
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r 
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00 
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"'l1 ... 
< 

_,= 
WIRE DESCRIPTION ~~ NO. ~~ 

49 (128 CABLE WHT _Q AR 

50 A\ 
BLU D 'I' 

5/ WllT _Q 
52 BLU u 
53 WHT _Q 
.5 .:/ Btu 0 
55 WHT _Q 
50 BLtT D 

t---·-t--· 
f)7 WHT _Q_ 
S8 B!.U u 

-· 
WHT _Q 59 ~L t-· 

BLU u 1£.0 1128 CABLF. 
r-· 
~I coAX co~m -e- ~~ 

~2 SlIIEI.D _·-_r AR 

·-:::i/j-:- ........... --zs.._ - - ·~ ~--

J 
-=~~ F=~'HU~ ~ --· - - - ... 

-

--
f--- ---

i_ 
COMPONENT COMPONENT N/A 

SIGNATURE 
CONNECTION CONNECTION REMARKS LM 

FOR START FOR FINISH ITEM 
STATION STATION NO. 

-MWD07 Pl - 11 P3 - B 14 

' - BUS ~ - 24 

MWD09 - 10 -lf 14 

- BUS - 29 THIS PIN HAS TWO 
~ .l!l!..S. 

MWDll - 9 - L 14 

- BUS - 32 THIS PIN BAS TWO 
CONN__E.C.I_IONS 

MDW13 - 8 - 36 14 

- BUS - 32 
WIR&7fR SF.COND CONNECT-
IllN.....I.Q_I!il.S....r_IN_ 

MWD15 - 7 - 'N 14 

- BUS - 34 7#/5. ~/.-\,I #A,! 

~ C...£N11o1 rrLIOI\/."' 

DMAR - 6 - A 1 14 
~ 

- BUS - 1 ,, 

STORE f - 5 ... 11 - B I: 6 

Pl - BUS P3 - 2 

.... ~ 
--~ ---=--- f:_-1')3-~ (o - -~ 

..:.: :Li: 

--~ ='Pt - ~~~ -~~~:~::':GT~ _ .. -J --~ 

A 



U1 
I 
N 

'° 
.. 

,. - ~·-... 
-'") ...... 

WIRE 
NO. 

~~ 
1--

~4 

~ r;-

6~ 
-

(p 7 
1--

~8 
t--

~9 
---

JS: 70 

71 
-! 72 z l"1 g_ )( 

73 ~z )> 
:r :!!n (/) 

74 Uo-
~ ,,21Z 
0 :a,,(/) 75 z go-! 
~~:a ;ti 
~ U:>C 7~ 
UI ~-4~ 77 ~"' l"1 
~o Z 
~ -! 78 

(/) 

7~ 

):. 80 
"' 81 a 

8Z --
N 

83 I-' ...._, 
C> -
co 84 0 

Vl 

~ 
... 
"' < 

DESCRIPTION 

1128 CABLF. WHT G --,, u BLU 

WHT 0 
BLU u 
WHT 0 
BLU u 
WHT 0 
BLU D 
WHT () 
B!.U u 
WHT 0 

I RLU u 
WHT _Q 
BLU u 
WIIT D 
BLU D 

'IL 
WHT 0 

1128 CABLE BLU u 
COAX COND =8 
SHIELD 

li28 CABLE WHT 0 
1128 CABLE BLU u 

i 
_, ::c COMPONENT COMPONENT N/A 
"'( ... CONNECTION CONNECTION LM ... ~ SIGNATURE REMARKS ew FOR START FOR FINISH ITEM 

_, STATION STATION NO. 

AR MRDlO Pl - H P2 - T 14 
/]"I" 71' - BUS 

--, 
- 16 

MRD08 - J - R 14 
4 

- BUS - 14 

MRD06 -i< - N 14 

- BUS - 12 

MRD04 -r - L 14 

- BUS - 10 

MRD02 -'M - J 14 

- BUS - 8 

MRDOO -N - F 14 
~ 

- BUS - 6 

MR.Dl2 -F P2 - v 14 

- BUS - 18 

MRD14 -'E - x 14 

- BUS - 20 
-MRD16 - D - e 14 

- BUS - 22 

ATIUO - c - H 6 

- BUS - 29 

_ili_ INTREC- .IJ -'B LL -"B 14 

AR Pl - BUS P2 - 24 

T 
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~z )> 
-r!n(/) uo-
~ ,,~z 
0 :zi,, (/) 
z go -l 
~ ~ ~ ;c 
~ ~ .. c 
111!:!"4~ 

~"'M 
6oz 
z -l 

(/) 

~ 
.,. 

3 
l'.J 

"""' ...., 
0 
C".l 

•:;-- 0 

't\ ~ 
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WIRE DESCRIPTION 
NO. 

85 COAX COND 

8(L, SHIELD 

i'7 1128 CARLF. 

88 
/I\ 

89 

90 

91 
7Z 

I-

93 

9.:f 
"JS-

9tp ... 

97 ,_.l 

98 
99 1.i 

/00 1·.i 

/()/ 

;OZ ''· 
:.\ 

/03 

104 

10!) 

106 

1c7 
\ 

/C1P #28 CABLE 

_t 
_, :::c COMPONENT COMPONENT NIA 
"( ... CONNECTION CONNECTION LM ... ~ SIGNATURE REMARKS oz FOR START FOR FINISH ITEM 
t-W _, STATION STATION NO. 

~ AR CK.3DI Pl - A P2 - E 6 
\...) 

_J /(\ f(\ 
- BUS P2 - 27 

WUT _Q MADOO -
- g P3 - F 14 

BLU ~} - BUS 1- - 28 ,, 

WHT _Q MAD02 - y - D 14 

RLU 0 - BUS - 26 

WIIT D_ MAD04 - x - E 14 

BLU u - nus - 5 

WHT _Q MAD06 - w - 0 14 

BLU 0 - l\US - 22 

WHT _Q MAD08 - v - x 14 
~ 

BLU u - BUS - 20 

WHT _Q_ MADU - u - u 14 

BLU 0 .... BUS - 17 

WHT _Q MAD12 - T - T 14 

BUT (_) - BUS - 16 

WHT _Q MAD14 - s - R 14 

BLU -~) - BUS - 14 

WHT () MWDOO - R - N 14 

BLU U - BUS - 12 

WHT 0 MWD02 - p .... L 14 

BLU U - BUS - 10 

WHT (_} 
_l;lL 

MWD04 ~- N "' 
- J 14 

BLU () AR Pl - BUS P3 - 8 
' • 
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DESCRIPTION 

1128 CABLE WHT 0 
A BLU u 

WHT 0 
BLU D 
WHT TI 
BLU D 
WHT () 

RW TJ 
Wlil ( l 
Bl.U D 
Wll1' (_) 

BLU U 
,, WET (_) 

1128 CABLE BLU U 
COAX COND (-\ 

,7 
SllICLD ~ 

li28 CARLE WHT 0 
:/- z 8 t:!l1 ts LE BLU D 

COAX CONO v --
=1 Sl/!€L.D 

I 

_t 
_, l: COMPONENT COMPONENT N/A <I- CONNECTION CONNECTION LM 1-C> SIGNATURE REMARKS oz FOR START FOR FINISH ITEM 1-w _, STATION STATION NO. 

A,R MHD06 Pl - M P3 - F 14 
/\ 

- BUS 
T 

- 6 

MWD08 - L - D 14 

- BUS - 4 

MWDlO - K - K 14 

- BUS - 31 

-
MWD12 - J - R 14 

- BUS - 29 
Secona connection to 
this nin 

UWD14 - H -P- 14 -
- RUS - 34 Second connection 

this pin 
to 

MWD16 - F - M 14 
~ ----

- BUS - 33 

-INTRQST - E - J 14 

- BUS - 30 

FETCH - D 
\ 

- c 6 

- BUS P3 - 3 

PAR ERROR - c P2 - C 14 

- BUS 
I(' 

- 25 

CK.3C./ - B - N' 14 
\IJ 

AR J.>1 - BUS P2 - 34 

' 
- .. 
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B 
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vcc. 

3 
IH 
14 

-a .:.----+--~ 
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13 IE4 4-
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IE+- VCC 
15 

vcc 
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2 
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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 

UI ,.. 
2 
u 
Q) 

External DMAC Expansion Configuration Options 
i:: 
i:: 
0 
l) 

DMAC Expansion 
Kit Part Number 

966555-0001 
966555-0002 
966555-0003 
960328-0001 
960328-0002 
960328-0003 
960328-0005 
960328-0006 
960328-0008 
216694-0002 
216694-0003 
216694-0004 
216694-0006 
216694-0007 
955156-0004 
955156-0007 

Wired Connector Plate 
Part Number 

966437-0001 
966437-0002 
966437-0003 
240788-0003 
240788-0004 
240788-0007 
240788-0009 
240788-0010 
240788-0011 
216695-0002 
216695-0003 
216695-0004 
216695-0006 
216695-0007 
240788-0005 
240788-0006 

1 
1 
1 
i 

1 
1 
l 
1 
1 
l 

l 
1 
l 
1 
1 
1 

2 
l 

l 
2 

* 

1 
l 

1 
2 

* 

1 1 

I I 

l l 
l 

l 
z l 

1 
1 1 

1 1 
l 

2 
1 
1 

UI 

~ 
0 
........ ..... 

1 
2 1 

J 9711 
24 K 9712 

16 
16 
29 1 

15 2 
20 

3 

12 2 
2. 

8 3 
10 

*NOTES 

l. 
2. 
') 

.:>. 

Kit additionally contains wiring for 3 unassigned BTC kits for user 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. 
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Accessory Kit, DMAC Expander 966555-0001 (A2) 

Location I Assembly l Module Assembly I Module 1 Location 

B27 216703-0001 EXP No. 2 216709-0001 EXP No·. 4 B28 

B25 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 

Bl9 B20 

Bl 7 961644-0001 DDC No. 3 966462-0001 BTC No. 3 Bl8 

Bl5 Bl6 

Bl3 961624-0001 DDC No. 2 966464-0001 BTC No. 2 Bl4 

Bll Bl2 

B9 961622-0001 DDC No. 1 966466-0001 BTC No. 1 BIO 

B7 BB 

BS 961632-0001 MHD No. 4 966462-0001 BTC No. 3 B6 

B3 B4 

Bl 961630-0001 MHD No. 3 966464-0001 BTC No. 2 B2 

Accessory Kit, DMAC Expander 966555-0001 (Al) 

Location l Assembly 1 Module Assembly l Module l Location 

, 
A27 A28 

A25 961628-0001 MHD No. 2 966466-0001 BTC No. 1 A26 

A23 A24 

A21 961626-0001 MHD No. 1 961636-0001 MHD No. 6 A22 

Al9 A20 

Al7 240652-0001 TCL No. 5 961634-0001 MHD No. 5 Al8 

Al 5 Al6 

Al3 240650-0001 TCL No. 4 966462-00'01 BTC No. 3 Al4 

Al 1 Al2 

A9 240648-0001 TCL No. 3 966464-0001 BTC No. 2 AlO 

A7 AB 

A5 240646-0001 TCL No. 2 

I 
966466-0001 BTC No. 1 A6 

A3 A4 

Al 240644-0001 TCL No. 1 240654-0001 TCL No. 6 A2 
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Location I 
A27 

A25 

A23 

A21 

Al9 

Al7 

Al5 

Al3 

Al 1 

A9 

A7 

AS 

A3 

Al 

AZ Not Used 

For 966555-0002 

Accessory Kit, DMAC Expander 966555-0002 (Al) 

Assembly I Module Assembly I Module l Location 

216703-0001 EXP 2 216709-0001 EXP 4 A28 
, 

216700-0001 EXP 1 216706-0001 EXP 3 A26 

A24 

A22 

A20 

Al8 

Al6 

Al4 

Al2 

AlO 

AB 

A6 

A4 

AZ 
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Accessory Kit, DMAC Expander 966555-0003 (AZ) 

Location l Assembly J Module Assembly T Module l Location 

B27 216703-0001 EXP 2 216709-0001 EXP 4 B2B 

B25 216700-0001 EXP 1 216706-0001 EXP 3 B26 

B23 961646-0001 PADDLE 217070-0001 LP 2 B24 

B21 217073-0001 LP 3 217067-0001 LP 1 B22 

Bl9 B20 

Bl 7 961626-0001 MHD 1 961634-0001 MHD 5 BlB 

Bl5 Bl6 

Bl3 9616lB-0001 MHD 2 961636-0001 MHD 6 Bl4 

Bll Bl2 

B9 961630-0001 MHD 3 966466-0001 BTC 1 BIO 

B7 966464-0001 BTC 2 BB 

BS 961632-0001 MHD 4 966462 -0001 BTC 3 B6 

B3 B4 

Bl 9616l6-0001 MHD 1 961634-0001 MHD 5 Bl 

Accessory Kit, DMAC Expander 966555-0003 (Al) 

Location l Assembly l Module Assembly l Module I Location 

Al7 AlB 

A25 96162B-0001 MHD 2 961636-0001 MHD 6 Al6 

A23 A24 

All 961630-0001 MHD 3 966466-0001 BTC 1 Al2 

Al9 966464-0001 BTC l AlO 

Al7 96163l-0001 MHD 4 966462-0001 BTC 3 AlB 

Al5 Al6 

Al3 240644-0001 TCL 1 966466-0001 BTC 1 Al4 

All 966464-0001 BTC 2 Al2 

A9 240646-0001 TCL 2 966462-0001 BTC 3 AlO 

A7 AB 

AS 240648-0001 TCL 3 240652-0001 TCL 5 A6 

A3 A4 

A 1 '>A flL c: n_tH\n 1 'T'r'" T A '">A nl. C:: A - {\f'\l'\1 ...... ,.... T . ~ 
II L.&f'VUJ62' VVVJ. J.\.JL 0 
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Accessory Kit, DMAC Expander 960328-0001 (AZ) 

Location l Assembly I Module Assembly I Module l Location 

B27 216703-0001 EXP 2 216709-0001 EXP 4 BZB 

B25 216700-0001 EXP 1 216706-0001 EXP 3 B26 

B23 217067-0001 LP 1 217070-0001 LP 2 B24 

B21 217073-0001 LP 3 BZZ 

Bl9 BZO 

Bl 7 961622-0001 DDC 1 961644-0001 DDC 3 BIB 

Bl5 Bl6 

Bl3 961624-0001 DDC 2 966466-0001 BTC 1 Bl4 

B 11 BIZ 

B09 966462-0001 BTC 3 966464-0001 BTC 2 BlO 

B07 BOB 

BOS 966462-0001 BTC 3 966466-0001 BTC 1 B06 

B03 B04 

BOI 961626-0001 MHD 1 966464-0001 BTC 2 BOZ 

Accessory Kit, DMAC Expander 960328-0001 (Al) 

Location l Assembly 1 Module Assembly l Module l Location 

A27 A28 

A25 961628-0001 MHD 2 961632-0001 MHD 4 A26 

A23 A24 

AZl 961630-0001 MHD 3 961634-0001 . MHD 5 AZZ 

Al9 AZO 

Al7 966462-0001 BTC 3 961636-0001 MHD 6 Al8 

Al5 Al6 

Al3 240644-0001 TCL 1 966466-0001 BTC 1 Al4 

Al 1 AlZ 

A09 240646-0001 TCL 2 966464-0001 BTC 2 AlO 

A07 A08 

A25 240648-0001 TCL 3 240652-0001 TCL 5 A06 

A03 A04 

AOI 240650-0001 TCL 4 240654-0001 TCL 6 AOZ 

6-5 Digital Systems Division 



~S\ ______ _ ~ 216759-9701 

Accessory Kit, DMAC Expander 960328-0002 (A2) 

Location l Assembly l 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 B24 

B21 966462-0001 BTC 3 966466-0001 BTC 1 B22 

Bl 9 B20 

B 17 961632-0001 MHD 4 966464-0001 BTC 2 Bl8 

Bl 5 Bl6 

Bl3 961630-0001 MHD 3 961636-0001 MHD 6 Bl4 

Bll Bl2 

B09 961628-0001 MHD 2 961634-0001 MHD 5 BIO 

B07 BOB 

BOS 961626-0001 MHD 1 966466-0001 BTC 1 B06 

B03 B04 

BOl 966462-0001 BTC 3 966464-0001 BTC 2 B02 

Accessory Kit, DMAC Expander 960328-0002 (Al) 

Location l Assembly l Module Assembly l Module 1 Location 

A27 A28 , 

A25 240648-0001 TCL 3 240654-0001 TCL 6 A26 

A23 A24 

A21 240646-0001 TCL 2 240652-0001 TCL 5 AZZ 

Al9 AZO 

Al7 240644-0001 TCL 1 240650-0001 TCL 4 Al8 

Al5 Al6 

Al3 Al4 

Al 1 Al2 

A09 AlO 

A07 A08 

A05 A06 

A03 A04 

AOl A02 

6-6 Digital Systems Division 
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Accessory Kit, DMAC Expander 960328-0003 (AZ) 

Location l Assembly I Module Assembly l Module I Location 

B27 216703-0001 EXP 2 216709-0001 EXP 4 B2S 

B25 216700-0001 EXP 1 216706-0001 EXP 3 B26 

B23 B24 

B21 966462-0001 BTC 3 966466-0001 BTC 1 B22 

Bl9 B20 

Bl 7 961932-0001 MHD 4 966464-0001 BTC 2 BIS 

Bl5 Bl6 

Bl3 961630-0001 MHD 3 961636-0001 MHD 6 Bl4 

Bll Bl2 

B09 96162S-0001 MHD 2 961634-0001 MHD 5 BIO 

B07 BOS 

B05 961626-0001 MHD 1 966466-0001 BTC 1 B06 

B03 B04 

BOl 966462-0001 BTC 3 966464-0001 BTC 2 B02 

Accessory Kit, DMAC Expander 960328-0003 (Al) 

Location 1 Assembly I Modules Assembly l Module I Location 

A27 A2S 
, 

A25 961630-0001 MHD 3 ' 961636-0001 MHD 6 AZ6 

A23 A24 

AZl 96162S-0001 MHD 2 961634-0001 MHD 5 A2Z 

Al9 A20 

Al7 961626-0001 MHD 1 961632-0001 MHD 4 AlS 

Al5 Al6 

Al3 Al4 

Al 1 Al2 

A09 AlO 

A07 AOS 

A05 A06 

A03 A04 

AOl A02 

6-7 Digital Systems Division 
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Accessory Kit, DMAC Expander 960328-0005 (AZ) 

Location I Assembly I Module Assembly l Module l Location 

B27 216703-0001 EXP 2 216709-0001 EXP 4 B28 

B25 216700-0001 EXP 1 216706-0001 EXP 3 B26 

B23 217073-0001 LP 3 B24 

B21 217070-0001 LP 2 966462-0001 BTC 3 B22 

Bl9 217067-0001 LP 1 B20 

Bl 7 PORT B 966464-0001 BTC 2 Bl8 

Bl5 PORTA B16 

Bl3 961646-0001 PADDLE 966466-0001 BTC 1 Bl4 

Bll BlZ 

B09 BlO 
~ 

B07 BOB 

BOS B06 

B03 B04 

BOl BOZ 

Accessory Kit, DMAC Expander 960328-0005 (Al) 

Location I Assembly I Module Assembly I Module T Location 

A27 966462-0001 BTC 3 A28 

A25 A26 

A23 966464-0001 BTC 2 A24 

AZl A22 

Al9 966466-0001 BTC 1 AZO 

Al7 Al8 

Al5 Al6 

Al3 Al4 

All AlZ 

A09 966462-0001 BTC 3 AlO 

A07 A08 

A05 966464-0001 BTC 2 A06 

A03 A04 

AOi 966466-0001 BTC 1 A02 

6-8 Digital Systems Division 
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Accessory Kit, DMAC Expander 960328-0006 (AZ) 

Location 1 Assembly I Module Assembly l Module I Location 

B27 216703-0001 EXP 2 216709-0001 EXP 4 B2S 

B25 216700-0001 EXP 1 216706-0001 EXP 3 B26 

B23 217067-0001 LP l 217070-0001 LP2 B24 

B21 2l7Q73-0001 LP 3 B22 

Bl9 B20 

Bl7 961622-0001 DDC l 961644-000 I DDC 3 BIS 

Bl5 Bl6 

Bl3 961624-000 l DDC 2 966466-0001 BTC I Bl4 

Bll Bl2 

B09 966462-0001 BTC 3 966464-0001 BTC 2 BlO 

B07 BOS 

BOS 966462-000 l BTC 3 966466-0001 BTC l B06 

B03 B04 

BOl 240644-0001 TCL l 966464-000 l BTC 2 B02 

Accessory Kit, DMAC Expander 9606528-0006 (Al) 

Location I Assembly I Module Assembly l Module I Location 

A27 A2S 

A25 240646-0001 TCL 2 240654-0001 TCL 6 A26 

A23 A24 

A21 24064S-0001 TCL 3 240652-0001 TCL 5 A22 

Al9 A20 

Al 7 966462-0001 BTC 3 240650-0001 TCL 4 AlS 

Al5 Al6 

Al3 250644-0001 TCL l 966466-0001 BTC 1 Al4 

Al 1 Al2 

A09 240646-0001 TCL 2 966464-0001 BTC 2 AlO 

A07 AOS 

AOS 24064S-0001 TCL 3 240654-0001 TCL 6 A06 

A03 A04 

AOl 240650-0001 TCL 4 240652-0001 TCL 5 A02 

6-9 Digital Systems Division 



~-------~ 216759-9701 

Accessory Kit, DMAC Expander 960328-0008 (AZ) 

Location I Assembly I Module Assembly l Module T 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 

Bl9 B20 

Bl 7 961624-0001 DDC 2 966466-000 I BTC I Bl8 

Bl5 Bl6 

Bl3 966462-0001 BTC 3 966464-0001 BTC 2 Bl4 

Bl 1 Bl2 

B09 961622-0001 DDC 1 961644-0001 DDC 3 BIO 

B07 BOB 

BOS 961624- 000 1 DDC 2 966466-0001 . BTC 1 B06 

B03 B04 

BOl 966462-0001 BTC 3 966464-000 I BTC 2 B02 

Accessory Kit, DMAC Expander 960328-0008 (Al) 

Location T Assembly 1 Module Assembly l Module I Location 

A27 A28 

A25 966462-0001 BTC 3 966466-0001 BTC 1 A26 

A23 A24 

A21 966464-0001 BTC 2 A22 

Al9 A20 

Al 7 Al8 

Al 5 Al6 

Al3 966462-000 l BTC 3 966466-000 l BTC 1 Al4 

Al 1 A12 

A09 966464-0001 BTC 2 AlO 

A07 A08 

A05 A06 

A03 A04 

AOl A02 

6-10 Digital Systems Division 



~-------~ 216759-9701 

Location l 
A27 

A25 

A23 

A21 

Al9 

Al 7 

Al 5 

Al 3 

All 

A09 

A07 

A05 

A03 

AOl 

AZ Not Used 

For 216694-0001 

Accessory Kit, DMAC Expander 216694-0001 (Al) 

Assembly l Module Assembly T Module I Location 

216703-0001 EXP 2 216709-0001 EXP 4 A28 

216700-0001 EXP 1 216706-0001 EXP 3 A26 

216779-0001 216782-0001 A24 

216785-0001 216776-0001 A22 

216773-0001 217070-0001 LP 2 A20 

217073-0001 LP 3 217067-0001 LP 1 Al8 

216827-0001 216830-0001 Al6 

216821-0001 216824-0001 Al4 

216815-0001 216818-0001 Al2 

216809-0001 216812-0001 AiO 

216803-0001 216806-0001 A08 

216797-0001 216800-0001 A06 

Port 2A Port ZB A04 

Port IA Port l B A02 

6-11 Digital Systems Division 



~-------~ 216759-9701 

AZ Not Used 

For 216694-0002 

Accessory Kit, DMAC Expander 216694-0002 (Al) 

Location l Assembly I Module Assembly I Module l 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 

A21 PORT IA PORT lB A22 

Al9 AZO 

Al 7 Al8 

Al5 Al6 

Al 3 Al4 

All Al2 

A09 AlO 

A07 A08 

A05 A06 

A03 A04 

A A 1 ""'> nvi I>VC.. 

6-12 Digital Systems Division 



~-------~ 216759-9701 

Location l 
A27 

A25 

A23 

A21 

Al9 

Al 7 

Al 5 

Al 3 

Al 1 

A09 

A07 

AOS 

A03 

AOl 

AZ Not Used 

For 216694-0003 

Accessory Kit, DMAC Expander 216694-0003 (AZ) 

Assembly T Module Assembly l Module l Location 

216703-0001 EXP 2 216709-0001 EXP 4 A28 

216700-0001 EXP I 216706-0001 EXP 3 A26 

217067-0001 LP I 217070-0001 LP 2 A24 

217073-0001 LP 3 A22 

PORT B A20 

PORTA 966464-000 I BTC 2 Al8 

Al6 

966462-000 I BTC 3 966466-000 I BTC l Al4 

Al2 

961626-0001 MHD 1 961632-0001 MHD 4 AlO 

961622-0001 DDC 1 961644-000 l DDC 3 A08 

961628-0001 .r...1HD 2 961634-0001 MHD 5 A06 

961624-000 l DDC 2 A04 

961630-0001 MHD 3 961636-0001 MHD 6 A02 

6-13 Digital Systems Division 



~-------~ 216759-9701 

Location I 
AZ7 

A25 

A23 

AZl 

Al9 

Al 7 

Al 5 

Al 3 

All 

A09 

A07 

A05 

A03 

AOl 

AZ Not Used 

For Zl6694-0004 

Accessory Kit, DMAC Expander Zl6694-0004 (AZ) 

Assembly I Module Assembly J Module J Location 

216703-0001 EXP 2 216709-0001 EXP 4 AZ8 

216700-0001 EXP 1 216706-0001 EXP 3 A26 

217067-0001 LP 1 217070-0001 LP 2 AZ4 

217073-0001 LP 3 AZZ 

PORT B AZO 

PORT A 966464-0001 BTC 2 Al8 

Al 6 

966462-0001 BTC 3 966466-0001 BTC 1 Al4 

AlZ 

240664-0001 TCL 1 240650-0001 TCL 4 Al 0 

A08 

240646-0001 TCL 2 240652-0001 TCL 5 A06 

A04 

240648-0001 TCL 3 240654-0001 TCL 6 AOZ 

6-14 Digital Systems Division 



~-------~ 216759-9701 

Location I 
A27 

A25 

A23 

A21 

Al9 

Al 7 

Al 5 

Al 3 

Al 1 

A09 

A07 

A05 

A03 

AOl 

AZ Not Used 

For Zl6694-0006 

Accessory Kit, DMAC Expander Zl6694-0006 (AZ) 

Assembly l Module Assembly l Module l Location 

216703-0001 EXP 2 216709-0001 EXP 4 A28 , 

216700-0001 EXP l 216706-0001 EXP 3 A26 

A24 

966462-000 l BTC 3 966462-0001 BTC 3X A22 

AZO 

96 6464- 0001 BTC 2 966464-0001 BTC 2X Al8 

Al6 

966466-0001 BTC 1 966466-000 1 BTC lX Al4 

Al2 

AlO 

A08 

A06 

A04 

AOZ 

6-15 Digital Systems Division 
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AZ Not Used 

For Zl6694-0007 

Accessory Kit, DMAC Expander Zl6694-0007 (AZ) 

..... 

Location l Assembly l Module Assembly l Module l Location 

A27 216703-0001 EXP 2 216709-0001 EXP 4 A28 

A25 216700-0001 EXP l 216706-0001 EXP 3 A26 

A23 A24 

AZl 966462-0001 BTC 3 966462-000 l BTC 3X AZZ 

Al9 A20 

Al 7 966464-0001 BTC 2 966464-000 l BTC 2X Al8 

Al 5 Al6 

Al 3 966466-0001 BTC 1 966462-0001 BTC IX A14 

Al 1 AlZ 

A09 961644-0001 DDC 3 966462-000 l ':'BTC 3Y AlO 

A07 A08 

AOS 961624-0001 DDC 2 966464-0001 *BTC 2Y A06 

A03 A04 

AOl 961622-0001 DDC 1 966466-000 l '~BTC lY AOZ 

*BTCY Assigned to DDC Controller 

6-16 Digital Systems Division 
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AZ Not Used 

For 216694-0008 

Accessory Kit, DMAC Expander 216694-0008 (Al) 

Location I Assembly I Module Assembly l 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 

A21 Port lA Port 1 B A22 

Al9 Port 2A Port 2B A20 

Al7 Al8 

Al 5 Port 3A Port 3B Al6 

Al 3 Port 4A Port 4B Al4 

All Al2 

A09 Port SA Port SB AlO 

A07 Port 6A Port 6B AOB 

AOS A06 

A03 Port 7A Port 7B A04 

AOl Port 8A Port 8B A02 

6-17 Digital Systems Division 
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Accessory Kit, DMAC Expander 955156-0004 (A2) 

Location l Ass~mbly T Module Assembly 1 Module l 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 LP 2 BZ4 

B21 217073-0001 LP 3 B22 

Bl9 961636-0001 MHD 6 B20 

Bl7 Bl8 

Bl5 961628-0001 MHD 2 961634-0001 MHD 5 Bl6 

Bl3 961622-0001 DDC 1 961644-0001 DDC 3 Bl4 

Bl 1 961626-0001 MHD 1 961632-0001 MHD 4 Bl2 

B09 961624-0001 DDC 2 BlO 

B07 966466-0001 BTC 1 961630-0001 MHD 3 BOS 
I 

BOS B06 

B03 966464-0001 BTC 2 966462-0001 BTC 3 B04 

BOl B02 

Accessory Kit, DMAC Expander 955156-0004 (Al) 

Location l Assembly l Module Assembly l Module I Location 

A27 966466-0001 BTC l 217535-0001 BOOT A28 
, 

A25 A26 

A23 966464-000 l BTC 2 966462-0001 BTC 3 A24 

A21 A22 

Al9 240644-0001 TCL 1 240650-0001 TCL 4 A20 

Al7 Al8 

Al5 240646-0001 TCL 2 240652-0001 TCL 5 Al6 

Al3 Al4 

All 240648-0001 TCL 3 240654-0001 TCL 6 Al2 

A09 980 1/0 1/0 6 980 1/0 1/0 3 AlO 

A07 980 1/0 1/0 8 980 1/0 1/0 5 A08 

A05 980 1/0 1/0 12 980 1/0 1/0 9 A06 

A03 980 1/0 1/0 14 980 1/0 1/0 11 A04 

AOl 217217-0001 I/O EXP 1 217219-0001 I/O EXP 2 A02 

6-18 Digital Systems Division 
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Accessory Kit, DMAC Expander 955156-0007 (A2) 

Location l Assembly l Module Assembly I Module l Location 

B27 216703-0001 EXP 2 216709-000I EXP 4 BZB 

B25 326700-0001 EXP 1 216706-0001 EXP3 BZ6 

B23 PORT ZA PORT 2B B24 

B21 PORT lA PORTIA BZ2 

BI9 B20 

BI7 240652-0001 TCL 5 240654-0001 TCL 6 BIB 

BI5 BI6 

Bl3 24064B-OOOI TCL 3 240650-000I TCL 4 BI4 

Bll BIZ 

B09 240644-0001 TCL I 240646-000I TCL Z BIO 

B07 BOB 

B05 966464-000I BTC Z 966462-000I BTC 3 B06 

B03 B04 

BOl 2I7535-0001 BOOT 966466-0001 BTC 1 BOZ 

Accessory Kit, DMAC Expander 955156-0007 (Al) 

Location I Assembly l Module Assembly l Module l Location 

A27 AZB 

A25 966464-0001 BTC 2 966462-0001 BTC 3 A26 
, 

A23 A24 

A21 96I644-0001 DDC 3 966466-0001 BTC 1 A22 

Al9 A20 

AI7 961622-000I DDC 1 961624-0001 DDC 2 AlB 

AI5 217073-0001 LP 3 Al6 

Al3 217067 LP 1 217070-0001 LP 2 A14 

All I/0 PORT 9 IiO PORT 10 A12 

A09 1/0 PORT 7 1/0 PORT B AlO 

A07 IiO PORT 5 1/0 PORT 6 AOB 

A05 1/0 PORT 3 1/0 PORT 4 A06 

A03 1/0 PORT 0 1/0 PORT 2 A04 

AOl 217217-0001 1/0 EXP 1 217219-0001 1/0 EXP 2 A02 

6-19/6-20 Digital Systems Division 
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