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GENERAL DESCRIPTION 1 

INTRODUCTION 

The CONTROL DATA® 94200 Core Memory Module 
is a coincident current, magnetic core memory 
intended for use by original equipment manufacturers. 

FUNCTIONAL DESCRIPTION 

The 94200 memory module as shipped has a ca
pacity of 16,384 36-bit words. However, the con
figuration can be changed to 32,768 18-bit words 
by external wiring changes. Minimum core cycle 
time is 850 nanoseconds. Up to eight modules may 
be used in one system. 

The 94200 memory module has two basic operating 
modes called full cycle and split cycle. The module 
performs three operations in the full cycle mode. 
These operations are read restore, clear write, 
and byte control. During a read restore operation, 
data words are read out of the memory and restored 
back into memory without modification. A clear 
write operation writes data words into memory re
placing any information in the memory. Nine bits 
of data can also read out or write into memory. 
The remaining bytes in the location recirculate 
during a byte write operation. 

In the split cycle mode, the memory does a read
modify-write operation. This means that data is 
read from memory during the read portion of a 
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cycle. and new data is written into memory during 
the write portion of a cycle. The write portion of 
the cycle does not occur until an external signal 
starts it. 

The system with which the 94200 memory module 
is used must supply data. adddresses. and control 
signals. 

PHYSICAL DESCRIPTION 

The 94200 memory module consists of two 
17-3/4 inch by 13-7/8 inch (45 by 35.2 centimeters) 
fiberglass printed circuit (PC) cards held 
together by screws and spacers. The module is 
1 inch (2.54 centimeters) thick. The core memory 
occupies the area between the PC cards. and semi
conductor and passive components fasten to the out
side of the PC cards. Connectors molded into the 
PC cards provide circuit continuity between the 
cards. An 80-pin connector provides data. address. 
and control signals and power to the module. Maxi
mum weight of the module is 6 pounds. 

The logic is TTL in dual in-line packages. Voltages 
required are +5 volts. +15 volts, and -15 volts. 
Nominal power consumption is 120 watts operating 
and 35 watts standby. Forced-air cooling is re
quired. 
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APPLICATION SPECIFICATIONS 2 

POWER REQUIREMENTS 

Standby Operating 
Voltages: current: current: 

+15 volts 0.12 ampere 0.75 ampere 

+5 volts 4.5 amperes 6.4 amperes 
(5. 1 amperes) t (7.0 amperes)t 

-15 volts 0.55 ampere 6.5 amperes 

V oltage regulation 

Voltage margins 

:!: 2 percent 

:!: 5 percent of nominal 

COOLING AND ENVIRONMENTAL 
REQUIREMENTS 

Cooling: 

Forced air at a minimum of 40 cubic feet/ 
minute 

Operating temperature range: 

00 C to 550 C 

Nonoperating temperature range: 

_400 C to 800 C 

Operating humidity: 

10 percent to 90 percent without condensation 

DIMENSIONS 

Figure 2-1 illustrates the module dimensions. 

INTERFACE DESCRIPTION 

LOGIC LEVELS 

Logic 1 (high) in/out of memory: 

+2.4 vdc to +5. 5 vdc 

Logic 0 (low) into memory: 

o vdc to O. 8 vdc 

Logic 0 (low) out of memory: 

o vdc to 0.5 vdc 

tlncludes terminating resistor. 

60448600 A 

DEFINITIONS 

Access Time: 

The time between the appearance of the cycle initiate 
signal at the input terminals of the memory and the 
data signals being available at the output terminals 
of the memory. Maximum access time is 350 nano
seconds. 

Byte: 

A group of 9 data bits. 

Cycle Time: 

The time between memory request signals. 

Full Cycle Clear Write: 

The clear-write operation clears data at a specified 
address and writes new data present on the data in 
lines into the address. 

Full Cycle Read-Restore: 

The read-restore operation reads data from a speci
fied address, puts the data on the data out lines, and 
restores the data into the same address. 

Full Cycle Time: 

The maximum time required to do a clear-write or 
read-restore into memory. Minimum full cycle 
time is 850 nanoseconds. 

Read- Modify-Write: 

The read-modify-write operation provides modify 
time after the read portion of the memory cycle 
completes. The read portion of the memory cycle 
reads data from a specified address and puts the 
data on the data out lines. The module then remains 
quiescent until a write initiate input signal starts the 
write portion of the memory cycle. New data or the 
data read from memory is written into the specified 
address depending on the byte control inputs. Min
imum split cycle time is 900 nanoseconds. 

INPUT SIGNALS 

The leading edge of the cycle initiate signal is de
fined as being to in the following input signal descrip
tion. All timing measurements are made at the 1. 5-
volt level of the signal transition. 

The load driving requirements indicated below are 
standard TTL loads and do not include termination 
load. 
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NOTES: 

MEMORY 
ELECTRONICS ASS'Y 

il-- -
il 

____ v 
___ D 

80 

1.500---1-1 \ - 1.075 1/ dJ 
~---5.'00~ ~5.'OO 

/<------------- 13.850 \ 

"-- 40/80 DUAL READ OUT CONNECTOR 
0.125 CENTER LINE SPACING TWO REOlJl~ED 

I. DIGITAL STACK MOOULE MOUNTS ON 1.125 CENTERS. 

2. ALL DIMENSIONS IN INCHES. 

Figure 2-1. Module Dimensions 

CORE ARRAY ASS'y 

--- (16k X 36) 
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Address Lines (ADOO through AD13): 

These lines select one of 16,384 36-bit word loca
tions in memory. The leading edge of the address 
signal must be stable for a minimum of 100 nano
seconds after the leading edge of the CI signal. 
There are 14 address lines. Each address line 
drives one load. 

Byte Control (BO through B3): 

These lines make possible transfers of 9-bit bytes 
of data. One or more of these lines being low causes 
corresponding bytes of data to write into memory 
upon receiving the cycle initiate (CD signal. If one or 
more of these lines is high, 9-bit ~es of data read 
out of memory upon receiving the CI signal. If full 
word transfers are desired, these inputs should be 
left open and the word write (WW) input used. The 
byte control signals each drive one load. Refer to 
the byte timing description in the options subsection. 

Cycle Initiate (CI): 

This signal going low initiates a memory cycle. The 
leading edge of this signal is defined as to. The sig
nal must remain low for 100 nanoseconds and may 
remain low to a maximum of to to 750 nanoseconds. 
The cycle initiate signal drives one load. 

Data In (DIOO through DI35): 

These lines transmit data into memory. Data must 
be stable to to plus 150 nanoseconds during clear 
write cycles. During split cycles, data ml!§i.be 
stable at the leading edge of write initiate (WI) and 
remain for 150 nanoseconds. Each data in line 
drives one load when the memory is wired for 36-
bit words and 16,384 locations. If the memory is 
wired for 18-bit words and 32,768 locations, each 
data in line drives two loads. 

Data Save (DS): 

This line must be high for the memory to operate. 
Data save should be low during power up and power 
down to retain data. A memory cycle will not start 
if the data save signal goes low before CI. If data 
save goes low during a memory cycle, that cycle 
completes, and the next cycle does not occur. The 
data save signal drives three loads. 

Module Select (AD14 through AD16): 

These inputs provide addressing which allows a sys
tem to reference up to eight memory modules. Each 
module has a manual switch in a dual in-line package. 
This switch is set to decode an address assigned to 
the module. Each line drives one load. In single 
module applications, the switch must be closed and 
inputs AD14, AD15, and AD16 left open. 

Reset: 

This signal being negative for 100 nanoseconds re
sets the memory logic if it is not cycling. This 
signal is only used if an illegal signal condition has 
caused the memory logic to hang up. Reset drives 
three loads. 
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Word Write (WW): 

This signal allows full word data transfers. A read 
restore operation occurs when word write is high. 
If word write is low, a clear write operation occurs. 
If data transfer in 9-bit bytes is desired, the word 
write input should be left open and the byte control 
inputs used. Word write drives one load. 

Write Initiate (WI): 

This signal initiates the write portion of a read modify 
write operation. Write initiate may go negative at 
to plus 450 nanoseconds or later, and remain for a 
minimum of 100 nanoseconds and maximum of 400 
nanoseconds. The read portion of the cycle is com
plete at to plus 450 nanoseconds. The write portion 
of memory requires 450 nanoseconds to complete. 
A read-modify-write operation requires a minimum 
of 900 nanoseconds when write initiate occurs at 450 
nanoseconds. Write initiate drives one load. 

OUTPUT SIGNALS 

The leading edge of the cycle initiate signal (an input 
signal) is defined as being to in the output signal de
scriptions that follow. All timing measurements are 
made at the 1. 5 volts level of the signal transition. 

Data Available (DA): 

This signal going low indicates that data from memo. 
ory is available when anyone byte is in a read restore 
or read modify write cycle. This signal occurs at 
to plus 350 nanoseconds and remains until to plus 
450 nanoseconds. 

Data Out (DOOO Through D035): 

Data read from memory is available at the data out 
pins of the interface connector 350 nanoseconds after 
to and remains until to plus 800 nanoseconds for full 
cycle operation. For a read-modify-write, data is 
available 350 nanoseconds after to and remains until 
approximately 30 nanoseconds after write initiate. 
There are 36 data out pins. 

End of Cycle (EC): 

This going low signal indicates the memory cycle is 
complete. This signal occurs at to plus 800 nano
seconds and remains until to plus 880 nanoseconds. 

End of Read (ER): 

This signal going low 'indicates the read portion of the 
memory cycle is complete. This signal occurs at 
to plus 450 nanoseconds and remains until to plus 
500 nanoseconds. 

Memory Busy (MB): 

This signal being low indicates that a memory cycle 
is occurring. This signal occurs at to plus 90 nano
seconds and remains until to plus 800 nanoseconds. 
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OPTIONS 

Byte Control Timing (BCT): 

Grounding or leaving this input open allows adjust
ment of the timing of the byte control signals for 
read modify write operations. If J46-77 is grounded. 
the byte write control signal must occur at to and 
remain stable for 100 nanoseconds. If J46-77 is 
open. the byte control signal must occur at write 
initiate time in the write portion of the cycle and 
remain stable for 100 nanoseconds. Hefer to the 
byte control description in the input signals sub
section. 

Clear Data Out (CDO): 

This input allows an external signal to clear the data 
out lines. The signal should occur between to plus 
450 (data out lines active for 100 nanoseconds) and 
to plus 800 nanoseconds. If this input is open. the 
data out signals operate as described in the output 
signals subsection. 

External Current Control (ECC): 

An external current regulator can provide bias 
current for a multimodule system. To operate the 
modules this way. remove jumper -1 and jumper -2 
(shown on logic sheet 22) from each module. Con
nector pins J46-11 and J46-12 must then supply the 
bias current. Figure 2-2 shows how to connect the 
modules. Figure 2-3 shows a circuit for a regu
lator which can be used as an external current 
supply. 

Late Data Timing (LDT): 

Grounding this input allows the data in signals to be 
. delayed. If J46-6 is grounded. data in must be pre
sent from to plus 200 nanoseconds to to plus 350 
nanoseconds. If J46-6 is open. data in must be 
present from to to to plus 150 nanoseconds. 

16K to 32K Capacity Option: 

The memory configuration can be changed to 32.768 
18-bit words by the following modifications. 

+15V 

• Grounding input J47-58. 

• Providing address bit AD 1 7 which is address 
14. Module select addresses move to 
ADI5-16-17. Hefer to logic sheet 18. 

• Connect the data inputs as indicated on page 
5-1 of the logic diagrams. That is. connect 
J47-21 to J47-29. J47-23 to J47-49. and 
so forth. 

CONNECTOR 

The module plugs into dual edgeboard wire wrap 
connectors of 80 pins each. The pins are on 
0.125 inch centers. The CDC part number is 
VPBOIC40BOOAl. A vendor part number is 
Amphenol 67878-7. 

TERMINATION REQUIREMENTS 

The inputs to the 94200 memory must have the prop
ertermination resistors. Similarly. the inputs to 
the external equipment must be properly terminated. 
Hefer to figure 2-4. The 94200 memory is available 
with or without terminators. Modules without ter
minators can be connected in parallel. and termi
nated using terminators located on the backpanel. 

BIDIRECTIONAL DATA LINES 

Tying the interface connector inputs and outputs to
gether allows the use of one data input / output line 
per bit. To do this. the output drivers must be able 
to drive two termination networks (refer to figure 
2-4). The 94200 output drivers can drive two ter
mination networks. 

Operation with bidirectional data lines in read modify 
write mode can cause reflections to occur on the data 
lines. This happens if the 94200 output drive and the 
external input drive are on simultaneously (beginning 
of write initiate). When the memory driver turns off. 

R ........ ------- I TO a MODULES ------------.1 .. 1 

NOTE: 

2-4 

J46-12 J46-11 J46-12 

FOR I TO 2 MODULES R MUST BE 
FOR 3 TO 4 MODULES R MUST BE 
FOR 5 TO 6 MODULES R MUST BE 
FOR 7 TO a MODULES R MUST BE 

J46-11 

24.0n, 6 WATTS. 
la.On,5 WATTS. 
12.0n, 4 WATTS. 
G.on, 3 WATTS. 

J46-12 J46-11 

I REG 

TO CURRENT 
REGULATOR 

Figure 2-2. Connection of Modules for External Current Control 

60448600 A 



+15V 

4S.4n 
I/SWI% 

NOTES: 

RT-I 

CD 

1.2K 
1/2W 

OV 

loon 
1/4W 

I REG 
® POWER UNIT r---------, 

I 
I 2.7n I I 1/4W I 

I : 
I I 
I 2N3467 I 
L _____ _ 

r-- ---, 
I® 
I 
I 
I 
I 

----J 

I 
__-1 

CD RT-I IS A THERMISTOR WHICH IS loon AT 25°C. 
POSSIBLE THERMISTOR VENDORS ARE NATIONAL 
LEAD INC.2D204 OR RODAN 2BD100. 

® THE POWER UNIT CAN CONSIST OF A NUMBER OF 
TRANSISTORS OR ONE POWER TRANSISTOR. THE 
POWER REQUIRED IS 2.5 WATTS MAXIMUM. 

Figure 2-3. Current Regulator Circuit 

a positive reflection occurs which could cause the 
memory to malfunction. The amplitude and dura
tion of the reflection depend on the length of the 
data line. 

There are two ways to eliminate the reflections. 
One way is to apply a negative pulse to the clear 
data out input 50 nanoseconds before write initiate. 
This clears the memory drivers before new data 
appears on the lines. Another way to eliminate the 
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reflections is to connect the end of read output signal 
to the clear data out input. This causes data to be 
on the line from to plus 350 nanoseconds to to plus 
500 nanoseconds. 

TIMING DIAGRAMS 

Timing diagrams for read restore. read-modify
write. clear write. and byte write operations are 
at the end of this section. 
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,------...,....--, r- ---- ------, 
I EXTERNAL I I +5V 94200 
I EQUIPMENT I MEMORY 

I : I 
I f OUT ) )>----'T;,..:.W:....:.;IS::...;T-=Ec::..D-'P:....:.;A~IR.:....._ _ ___4) >--=::.:..:-~~ 

: I I 
I +w I I 
I I I 
I 390.n I 
I F--..-::.:.!..~t-_T..:...;W~I=-ST.:..::E:.::D--..:....:PA..:..:.IR:..:...-_-« ( OUT 

I 470.n I 
I I 
L _____ ~_ L __________ ~ 

Notes: 

1. The 94200-00 does not have input termination resistors. 

2. The 94200-01 has input termination resistors. 

3. The twisted pair lines should be a maximum of 10 feet long. 

4. Control Data can supply plug-in terminator resistors. 

5. The 7438 drivers can sink 48 mao 

Figure 2-4. 94200 Line Terminations 
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Figure 2-5. Read Restore Timing 
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Figure 2-6. Read Modify Write Timing 
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THEORY OF OPERATION 3 

INTRODUCTION 

The 94200 memory module is a 3-D, 3-wire, 
random access core memory module with a 
common sense / inhibit line. The module contains 
timing, control, inhibit, and core drive cir
cuits as well as data and address registers. 
Figure 3 - 1 shows a block diagram of the module. 

MODULE SELECT 

Module select decodes an address from the external 
equipment which specifies one module in a system 
that contains more than one module. A manual 
switch in a dual in-line package on each module 
must be set to decode the module address. In a 
single module application, the switch must be set 
closed and address inputs AD14, AD15, and AD16 
left open. Logic page 5-21 shows the module 
select circuit. 

ADDRESS REGISTER 

The external equipment supplies information that 
determines at which location within the module an 
operation will take place. The address register 
stores this information and distributes it to the 
module select, core driver. byte control. and tim
ing circuits. Address registers are shown on 
logic pages 5-18 through 5-20. The 74S157 chips 
compose the address register. When the hold in
put signal is low, the register gate is open. When 
hold goes high, the register latches. 

TIMING AND BYTE REGISTER 
The external equipment supplies control informa
tion that determines which operation the module 
performs. The cycle initiate input signal starts a 
read sequencer circuit. This circuit generates a 
sequence of signals that times the read portion of 
the memory cycle. When the read sequencer stops. 
a write sequencer starts to generate timing signals 
for the write portion of the memory cycle for a full 
cycle operation. During split cycle operations, 
the read sequencer completes the read portion of 
memory cycle and waits for a write initiate input 
signal to start the write sequencer. Both the read 
and write portion of a memory cycle occur during 
full and split cycle operations. 

The timing diagrams (figures 3-2 and 3-3) show the 
read and write sequencer signals for one memory 
cycle. Other signals derive from the read and 
write sequencer signals through logical AND and 
OR functions. These signals cause the current 
source. sink discharge. core drive, and inhibit 
drive circuits to function at the proper times dur
ing a memory cycle. An explanation of the timing 
control logic on page 5-3 follows. 
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Output 8 of the gate at location Z106 and the delay 
line form a clock circuit. A factory-installed 
jumper from one of the delay line taps to input 13 
of the gate completes the feedback loop. The clock 
period is 30 nanoseconds on and 30 nanoseconds 
off. 

During a full cycle operation, inputs WI (write 
initiate) and MRMW (read modify write) are high. 
Input clear only goes low during power up or if the 
+15 volt and -15 volt power supplies malfunction. 
Input DS (data save) is high except at power up and 
power down. Inputs QT-12 and QT-24 are low at 
the start of a memory cycle while inputs QT-13 and 
IIOLD are high. 

Input CI (cycle initiate) going low starts a memory 
cycle. Input MS (module select) goes high after the 
module select addressing is stable. Output RCLR 
then goes low setting the RST flip-flop and RST 
(Z95- 8) output high which enables the read sequencer 
logic on page 5-4. Output RCLR going low causes 
output 6 of the gate at location Z 106 to go high. The 
clock begins to oscillate and drives the sequencer 
logic. 

The RST flip-flop being set causes pin 2 of Z106 to 
go low. This holds inputs 9. 10. and 12 of the gate 
at location Z106 high enabling the clock (CPM) to 
operate. IIOLD then goes low driving input 9 of 
the gate at location Z96 low for the duration of the 
!!!,.emory cycle. This prevents any change at the 
CI input from affecting the cycle. 

At the end of the read portion of the cycle. input 
QT-12 goes high causing output 8 of the flip-flop at 
location Z89 to go low. This resets the flip-flop 
which generates output RST. and the read sequencer 
inhibits. Z 89- 9 going high cause~utputs WST-l 
and WST-2 to go high and output ER (end of read) 
to go low. WST-2 going high enables the write 
sequencer logic. At the end of the write portion of 
the cycle. input QT24 goes high and Z89-6 goes low 
resetting WST-l and WST-2. This stops the clock. 
QT-24 resets the hold flip-flop allowing another CI 
input signal to start a new memory cycle. 

During a split cycle operation, input MRMW is low. 
This means that output 6 of the gate at location Z95 
is always high. Consequently. input WI must go low 
to start the write portion of the memory cycle. In
put WINII prevents WI from starting the write por
tion of the cycle if the read portion has not occurred. 

BYTE CONTROL 

The byte control logic combines external control 
signals and internal timing signals to generate data 
control signals. These signals cause the data 
buffer, sense amplifier. and data register to func
tion at the proper times during a memory cycle. 
The byte control logic also determines from external 
control signals whether full words or 9-bit bytes 
transfer into or out of memory. 
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Figure 3-3. Memory Cycle Timing, Write Portion 
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Descriptions of the byte control logic during var
ious operations follow. 

BYTE TRANSFERS, 
16K x 36-BIT CON FIGURATION 

The memory is divided into four 9-bit bytes, 
MB-O through MB-3 (refer to logic page 5-18). 
The 74S157 chip at location Z75 stores the four 
bits of byte information. When a byte input is high, 
the module performs a read-restore operation. 
A low byte input causes a clear-write function to 
occur. The byte register latches at 80 nanoseconds 
after the cycle initiate signal appears and remains 
latched until 800 nanoseconds into the cycle. 

When the module is in the 16K x 36-bit configura
-tion, the A inputs of the 74S157 at location Z47 
on logic page 5-6 are selected. For a read-restore 
operatio!!.a.......MB- 0 through MB- 3 are high and MWW 
is high (WW input is open). Outputs WR-O through 
WR-3 are then low. This holds the write enable 
gates (WE-O through WE-3) off and enables the 
sense amplifier strobes (SAS-O through SA-S-3). 
When MB-O through MB-3 are low (clear-write 
operation), the WR-O through WR-3 signals are 
high. This causes the WE gates to enable and the 
SAS gates to inhibit. 

WR-O through WR-3 control the data out strobes 
(DOS, page 5-7). When the WR signals are low 
(read-restore), the DOS gates enable which samples 
the output buffers. Data then appears on the out
put lines. 

FULL WORD TRANSFERS, 
16K x 36-81T CONFIGURATION 

The word write (WW) input controls all 36 bits in 
this case. Word write operates the memory in the 
same manner as the byte control inputs described 
in the preceding section. When word write is high, 
a read-restore operation occurs. Word write being 
low causes a clear-write operation. 

BYTE TRANSFERS, 
32K x 18-BIT CONFIGURATION 

'The BO and B2 inputs control byte transfers in this 
configuration. The B1 and B3 inputs should- be 
open, and the 16K/32K input should be grounded. 
Pin 1 of the 74S157 on logic page 5-6 being high 
enables the B inputs of the 74S147. When a clear
write operation is initiated. MB-O is high. MA 17 
being high causes WR- 0 to go high. MA 17 is then 
low causing WR-1 to be low (read-restore). Byte 
1 (B2 input) which controls WR-2 and WR-3 operates 
in the same manner. 

FUll WORD TRANSFERS, 
32K x 18-BIT CONFIGURATION 

Word write control (WW) operates in the same way 
as the byte control inputs except that MWW controls 
the full word. The byte control inputs should be 
open. 
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The memory module always operates on a 36-bit 
word with address 17 determining what half of the 
word is to be operated (controlled) on. 

DATA BUFFER 

The data buffer receives data from the external 
equipment and transmits data to the external equip
ment. Logic pages 5 -14 through 5 -1 7 show the data 
buffer. Data on the input lines gates into memory 
when the write enable (WE) input goes high. If 
write enable is low and data out strobe goes high, 
data transmits from memory to the external equip
ment. 

CURRENT REGULATOR 
The current regulator provides a regulated bias 
current for the switch cores in the current source. 
Thermistor RT-1 causes the regulator to compen
sate for changes in memory core characteristics 
with temperature. If temperature increases, the 
regulator output decreases and vice versa. Logic 
page 5-21 shows the current regulator circuit. 

CURRENT SOURCE 

The current source provides current for switching 
the memory cores. Logic pages 5-22 and 5-23 
show the current source. Outputs YRC, +SKV. 
XWC, XHC. -SKY, and YWC drive the cores through 
the bridge, read, and write switches. Timing 
signals cause the appropriate gates at locations 
Z108 and Z114 to turn on the current source after 
all of the appropriate core drive switches have 
turned on. 

IREG from the current regulator nows through 
switch cores T68 and T80 in series. This current 
biases the switch cores and causes the current 
source to provide the proper drive current to the 
memory cores. 

BRIDGE SWITCH 

The bridge switches steer the direction of current 
now in the XSKV and YSKV outputs for read and 
write operations. Timing signals drive the gates 
at locations Z112 and Z115. These gates cause a 
pair of transistors to turn on and effectively con-· 
nect the outputs to -SKY or +SKV. Q126 effectively 
connects XSKV to -SKV and Q129 effectively con
nects YSKV to +SKV during a read operation. Dur
ing a write operation. Q127 effectively connects 
XSKV to +SKV and Q140 effectively connects YSKV 
to -SKY. Logic page 5-24 shows the bridge switch. 

X READ SWITCHES AND X WRITE DRIVERS, 
Y READ DRIVERS AND Y WRITE SWITCHES 

These circuits connect the X and Y drive lines to 
the current source during read and write operations. 
Timing and address signals cause specified drive 
lines to activate at the proper time. These circuits 
are shown on logic pages 5-29, 5-30. 5-31. and 
5-32. The circuit on page 5-29 is described be
low. 
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The 74145 decodes address and timing information. 
This causes a specified output to connect to the 
proper current source polarity at the proper time 
during read and write operations. Address inputs 
MAOI and MA02 sQ.ecify a pair of transistor 
switches. AoR + AOW specifies one of the pair 

of switches. Table 3-1 illustrates the various 
conditions. Assume the address specifies the 
uppermost pair of transistors. The uppermost 
transistor is Ql' and the second transistor down 
is Q2 (this half of QM-13 package). 

TABLE 3-1. ADDRESS AND DRIVE CURRENT RELATIONSHIP 

Decoder 
Oper- - Output 
ation XSKV AoR+AoW Low 

Read - Low 1 

Write + High 2 

Read - High 2 

Write + Low 1 

X READ DRIVER, X WRITE SWITCH, 
Y WRITE DRIVER, Y READ SWITCH 

These circuits turn on specified X or Y drive lines 
during read and write operations. The 74145 de
codes the address and causes one of the transistor 
switches to turn on. This effectively connects the 
selected drive line to the current source. Logic 
pages 5-25. 5-26. 5-27. and 5-28 show these 
circuits. 

The diagram in figure 3-4 shows the core drive 
circuits. 

INHIBIT 

During a read operation. all one-state cores at the 
location being referenced switch to a zero state. 
These cores switch back to the one state during 
the write (restore) portion of the memory cycle. 
The inhibit circuit prevents the cores originally 
in the zero state from also switching to the one 
state during write portion of memory cycle. 

Logic sheets 36 through 53 show the inhibit drive 
circuits. Refer to bit 3 on page 5-37 during the 
following discussion unless otherwise noted. The 
P27-1 input comes from the sense amplifier output. 
The INHT-4 input derives from address and timing 
signals. If inputs P27-1 and INHT-4 are high. 
transistor Q 11 turns on causing current to flow in 
outputs P27-5 and P27-6. This inhibits the corre
sponding core from switching during restoration. 

QI0 is turned on during the start of inhibit. This 
effectively shorts out part of the primary winding 
of the inhibit drive transformer. The turns ratio 
of the transformer thus effectively decreases. 
Consequently, the inhibit drive current builds up 
to the desired value. When the drive current 
reaches the desired value, QI0 turns off increas
ing the turns ratio again. The primary of the 
transformer then delivers a lower current. Be
cause of current step up, the secondary produces 
the proper inhibit current. 
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Ql 

On 

Off 

Off 

On 

Q2 Drive Current Flow 

Off From .XSKO through CR3 93. through 
Ql' through CR368 to XSKV. 

On From XSKV through CR377. through 
Q2. through CR396 to XSKO. 

On From XSKI through CR395. through 
Q2' through CR369 to XSKV. 

Off From XSKV through CR376. through 
Ql. through CR394 to XSKI. 

The pre drive for inhibit rise circuits on logic pages 
5-33, 5-34. and 5-35 drive the transistors that 
effectively short part of the primary of the drive 
transformers. The inhibit rise time generator 
shown on page 5-12 provides a pulse to drive the 
predrive for inhibit rise circuits. This pulse is 
adjusted at the factory by selecting R279 in the in
hibit rise time generator. Input QT-13 causes the 
inhibit rise time circuit to generate a pulse with 
the proper width. 

SINK DISCHARGE 

The sink discharge circuit is shown on page 5- 24. 
Input QT-24 causes Q130 and Q131 to turn on and 
effectively tie the core drive lines to 0 volts at the 
end of a memory cycle. This leaves the stack at 
o volts until another cycle initiates. 

CORE ARRAY 

The 94200 core array is organized into 36 128 x 128 
planes containing 16,384 bits each. Each plane 
correlates with one bit of the data word. An ad
dress drive line is strung through each row of 
cores in the X direction. Similarly, an address 
drive line is strung through each row of cores in 
the Y direction. The address drive lines are con
tinuous from one plane to the next. The memory 
thus has a total of 128 X and 128 Y drive lines. 
Activating one X line and one Y line references one 
word location. Each plane has two sense/inhibit 
lines. This allows a faster memory cycle. Each 
sense / inhibit line is strung through one half of the 
cores (8192) in the plane. The sense/inhibit lines 
connect to dual sense amplifiers. Dual sense 
amplifiers and a data register are combined in the 
same package. There are 36 dual sense amplifier
data register packages. 

During a read operation, all cores at the referenced 
location in the one state switch to the zero state. 
Pulses are induced into the corresponding sense / 
inhibit lines when a core switches. The sense 
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amplifiers receive the induced pulses and store ones 
in the data register. Cores which were in the zero 
state at the beginning of the operation do not switch. 
Therefore. those sense amplifiers store zeros in 
the data register. 

Information stored at the referenced location is 
destroyed during a read operation. Consequently. 
the information must be restored into memory. 
During the write (restore) portion of a memory 
cycle. the sense / inhibit lines corresponding to 
zeros in the stored data word are driven. This 
prevents those cores from switching to a one state. 
The bits with no inhibit current cause these cores 
to switch to a one state. 

Write operations perform by clearing data out of 
the referenced location and writing in new data. 
In this case. the input data word stores the infor
mation in the data buffer register. The data buffer 
register then controls the inhibit drive which deter
mines which cores contain ones or zeros. 

Figure 3-5 shows an example of X and Y line selec
tion. Logic pages 5- 56 through 5-59 are schematics 
of the core array. 

SENSE AMPLIFIER AND DATA REGISTER 

The sense amplifiers read data from the memory 
cores. and the data register causes data to restore 
into memory. Thirty-six microcircuits compose 
the sense amplifiers and data register. Each 
microcircuit package contains a dual sense am
plifier and one bit of the data register. Logic 
pages 5-60 through 5-68 show the sense amplifiers 
and data register. 

'fRCl 

••• + 15 V 

+15V 

011122 

ONE-BIT DATA PATH 

Figure 3-6 outlines the data path of bit 2 of the data 
word. Each half of a memory plane has a sensei 
inhibit line (SA and SB). The two sense inhibit lines 
for each plane connect to a dual sense amplifier. 
Each dual sense amplifier also contains one bit of 
the data register. During a read operation. the 
sensei inhibit line corresponding to the half of the 
memory plane in which the core referenced is 
located becomes active. If the core referenced had 
a one stored. the core switches to zero and generates 
a pulse in the sense/inhibit line. The pulse drives 
one input of the dual sense amplifier. When a strobe 
pulse (SAS-O through SAS-3) samples the strobe gate 
in the sense amplifier-data register package. a one 
sets into the data register. Setting a one into the 
data register causes its output to go low. 

If the core referenced had a zero stored. no pulse 
occurs in the sense / inhibit line. and the output of 
the data register remains high. Therefore. a zero 
(GND) appears at the output of the data buffer when 
the data out strobe signal occurs. 

The output of the data register also drives the in
hibit circuit. The outputs of the data register which 
correspond to zero-state cores are high. This 
partially enables one of the gates at location Z3. 
figure 3-6. Input INHT-3 or INHT-4 goes high caus
ing current to flow in the sense / inhibit line in the 
half of the memory plane corresponding to the loca
tion referenced. In the read-modify-write mode. 
data is present at the data input buffer at the start 
of the write portion of the memory cycle. Write 
enable samples the data. and the information stores 
in the data buffer register. Zeros on the data input 
lines cause the corresponding data register outputs 
to be high. This enables the gates at location Z3 
in figure 3-6. The proper sense/inhibit line then 
activates in the same manner as during the inhibit 
portion of a full cycle operation. 

VWA2 

•• t 
-15V 

"'. f ••• V-Y L.INE NO 36 
)CCHG - t5V 

X'"'t.,.- ". CORES 
/X"'O.OO29 ••• DMIO 

OM. XSI(2 

3-8 

.'T 
IrT NO EXAMPLE 

M'OO 

XRAI 

ION OR SELECT 
TRANS LATION 

IIIAOI 

MAO. 
r-=::'~+--=-----i SELECT S XUt (X-SINK) 

M'" 
M .. , 

S )CRAI a XWCI 
IX-DRIY£) 

.... 

.AOe 
f-!:::::::-+--=----i SELECT 

MAOT 

.. AOe 

M.OI 
.AIO 

f-!:::=--+--=-----i SELECTS YSK4{Y-SIN.O 

.AII 

l!o'I2 

~A~ 

?7--+----::_.,SE"LECTS YRC2 a YWA2 (Y-DRIYE) 

~ 

,~ 

128 CORES 

.M, .... 
ftM3$ 

OV 

OV 

DM5I 
NC YC"G 

YSK4 

Figure 3-5. X and Y Line Selection Example 

NC 

60448600 A 



d) 
o 
JI>. 
JI>. 
00 
00 
o 
o 

P> 

c..:o 
I 

CO 

+5v 

DATA IN 02 ~ ItMZ- 5 
J47-26»(DIOll 510 

• 
RMI-a 
470 

OW 

l~J "'" 
~ ____ ---,rmm=,-,-,>-<="'-)>>J4H __ _ 

DATA OuT 02 
(0.02i »J47-U 

1--------- 12B ROWS OF CORES --------i 

~ 
ROW 32 {Y31~ ROW 64 (Y63~ ROW 96 (Y95) 

ROW I (VO) 

. ' / ROW'33 (Y32) , / ROW 6. (Y64) . / ROW 97 (Y96lj; ROW 128 (Y'21) 

(XI 27)----.-----,/"", - - -~ ,/""'- - -n'<'. (/ffi- - - f7'\\ r/f'I'1---~ 

64 
ROWS OF CORES 

(WE-O) WRITE ENABLE 0-----..... 

-l 
1 

1 

I 
I 
1 

(X84) 1 U 
(X63) i ('\ B'T 

(OOS-O) DATA OUT 8TII08£-------------' 

INHII 

+5V4.--~--_, 

DATA BUFFER 

11120 
27 

1 

I 

64 
ROWS OF CORES 

IXO) ! 

QII2 
2N5467 

1 CORE ARRAY WIRING
,.----;-::;:-:----..1 SENSE/INHIBIT WIRING 

BIT 2 I t--...... -'1 PATH THIIOUGH MEMOIIY MODULE "'"1------
L ___ _ 

ov 
eRI7 

T5 

_ . P43-3» II I ' " 
II t j 'I 

I)' 
III 
1'1 
II, 

'I 
I II 

r-----..JJI 
I rr - - -- -- :::.. -=:... :.J 
I, 

18'111~1 A ---~Q1 
15 ~ I I CRlt II r;-;--'"'f"::....,B7 )lli:L ..., 

:·~I:a., I I 
ill 
III 

I I I NOTES: 
I I I In. TO TEST CONNECTOR (PLUG 26) 

III B -_. B '--t4----l~N-------+ 
'3 . h >P26-. I II: III 

Rlit 
470 

114.·~1I~ 

I~:~II~ 
I IO'~IIr-® 

"USy· •. ~ 

INHIBIT RISE TIME 

Cftll 

tHHT-4 • , " 

r- P26-1» • , " 
I 
I 
L __ _ 

INHT-a . I -' 

-------

R7 
39 

eR2! 

+VI 

+UIVI 

-:11 
II 
II 

II 
II 
II 
II 

'0.111 II, 

CR84 

OV 

I 
II 

II 

OV II II 
I I 

L I J2.-.»)'I"'B'--_ ..... I-,·-:-__ ~ '1/1'8 IA )P26-4': ~ .JI P4~SAS-O , I 
'---i---1+ N I :~l'!I II I I I 

" IA )P26-• ...! _J P4'-2.).>-",CORi=--,,-_-:-'.1 -----t-__t_--t-r~:; 
CR24 

-+-v, 

: ~P2.-.).~S~B---~----__t_~-_tt_-~ 
I ~~,~~~----~~------~T_~~~ 
I 

Q9 L _. _J26-6),)-7:.8"----....... ----..... 

7520 
Z 2' 

I. 

+5V 

13 

'2 

R21 
I K 

r---- ___ J2.-I»~I~NmH--r_------------------~------------~ 

I 
I 

INHIBIT DRIVER I _ _______ ....l 

Figure 3-6. Bit 2 Data Path 

+.V 
RM42,410 

SENSE AMPLI FIER AND STORAGE 





MAINTENANCE 4 

INTRODUCTION 

This section provides memory tests and trouble
shooting charts to aid in finding problems. The 
memory tests usually indicate data, address, or 
control logic errors in the module. The charts 
provide possible causes of the trouble. 

Before troubleshooting tbe module, be sure the 
problem is not external. Check the power supply 
voltages, and see that the power supply regulates 
properly. Improper programming causes errors. 
The accessibility of the interface lines makes this 
a reasonable place to start troubleshooting. Sub
stituting a spare module isolates problems quickly. 

RECOMMENDED TEST EQUIPMENT 

Equipment Manufacturer Type 

Osc i1losc ope Tektronix 454 series or 
equivalent 

Current probe Tektronix P6021 or equiv-
alent 

V oltage probe Tektronix 10: 1 attenuation 
or equivalent 

Digital Fairchild Model 7050 or 
multimeter equivalent 

VOM Triplett 630-NA or 
equivalent 

MEMORY TESTS 
The following externally generated test patterns 
are useful for troubleshooting. 

ALL ONES 

Sequentially load the memory with logic ones. 
Next, do a read-restore operation. Ones should 
unload from the storage location of each address. 
Any zero on the data out lines is an error. Re
cord the address and bit or bits in error. 

ALL ZEROS 

Proceed as in the all ones test, but load and un
load the memory with zeros. 
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WORST PATTERN AND 

WORST PATTERN COMPLEMENT 

These patterns cause the worst-case noise condi
tions on the output lines during read-out. The 
following logic equations relate addresses to data 
content for writing the worst patterns into mem
ory; 

Worst Pattern = 2 .. 6 • 27 + 26 • 27 

Worst Pattern = 26 . 27 + 26 . 27 

Read the memory and record any address and bit 
errors. 

ERRORS 
Errors discovered while running the test patterns 
are usually associated with the data, address. or 
control logic in the memory module. 

CONTROL ERRORS 

Failure to perform operations or erratic operations 
usually indicates a control problem. Control prob
lems also cause data and address errors. Faulty 
signals from the external equipment can cause con
trol malfunctions. Refer to figure 4-1 and the inter
face timing diagrams (figures 2-4 through 2-,7) in 
section 2 when troubleshooting control errors. 

ADDRESS ERRORS 

Address errors affect all bits in a data word be
cause decoded address information specifies an X 
and Y drive line in order to reference memory. 
Malfunctioning drive line control circuits cause 
errors at all addresses on the drive line. Failure 
of the address register, drive switches, or de
coders causes address errors. 

If the same address errors occur in all modules of 
a multimodule system, check the address input 
Signals, line connections, and address registers. 
If all errors are associated with one module. sub
stitute a spare module or swap with a module at a 
different location. This isolates the problem to 
one module. Refer to figure 4-2 when trouble
shooting address errors. 

Table 4-1 is an aid to troubleshooting to circuit 
and component levels. The table associates the 
address bits with circuits, components, and logic 
diagrams. The address bits are grouped to show 
the relationship to the X and Y memory drive lines. 
An example address (octal) of 0-4-3-11 is shown. 
The circuits and components which cause drive 

4-1 



current to flow during a read operation do not 
necessarily cause current to flow during write 
operation. 

DATA ERRORS 

Data errors usually occur in the same bit position 
of all data words during either a read or write 

operation. Check the sense amplifier and related 
circuits for bit errors during a read operation. 
Check the inhibit driver and related circuits for 
bit errors during a write operation. Address 213 
divides the bit into two 8K segments for inhibit
sense. Refer to figure 4-3 when troubleshooting 
data errors. 

MEMORY ERRORS SYMPTOM 

I I . 
Memory does not perform any operation Memory does not perform any 

after an initial period of error free operation operation during initial checkout 

4-2 

I 
Replace with spare module 

I 
Error persists 

(or spare not available) 

I 
Possible cause of error 

I 
Logic zero on data save line 
Logic zero on external reset 

I 
Check for: 

I 
Interface signal timing errors 
Interface wiring errors 
Required voltages 
Required voltage regulation 
Required control signal levels 
Positive seating of module connectors 
Module select (switch is not set properly) 
Module not inserted properly in connectors 

Voltage regulation out of tolerance (± 50/0) 
Open interface connections 
Required control signals 
Required signal timing 

MEMORY PERFORMS AT LEAST ONE OPERATION, BUT NOT: 

f 
Clear-write 

I 
Check for: 

I 
Logic one RMW signal 
Logic zero read-write signal 

f 
Read-restore 

I 
Check for: 

I 
Logic one RMW signal 
Logic one read-write signal 

Figure 4-1. Control Errors 

I 
Read-modify-write 

I 
Check for: 

I 
Logic zero RMW signal 
Logic one or zero read-write 
signal 
Cycle continue signal 

60448600 A 
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ADDRESS ERRORS 

r- I I 
Develop pattern Develop pattern Apparent address 
in single module in multiple module failure at all 
memory system memory system addresses 

Replace I module I Read and Jite 
with a spare errors are difficult 

.--___ --'1 ___ --. " to confirm because 

E~rors Err10rs Errorsl are common Error~ confined to recogn.itio~. of thread 
stop perrist to all rrodules single module :~~~~cl~~f l:~ri~e 

I I error. Failure of 
Check address logic levels Identify location of switch core transistors 
Check address signal timing erring module by Q122, 123, 124, and 
Check address interface connections reference to address 125 or related circuits 
Check address register gates/circuits inputs 2 16 , 215, and 214. cause errors at all I addresses. 

- -!:.. -_ _....!..... _ I _ _ I ~ _ _,_ J I 

216,215,214 216,215,214, 216,215,214 216,215,214 216,215,214 216.215,214 216,215.214 216,215.214 

Location Location Location Location Location Location Location Location 
one two three four five six seven eight 

I I I I I I I I 

Exchange the module at the identified 
location with a module from another location 

I 
I -~ 

Errors transfer to the new location Errors 
of the original erring module stop 

, I I 
Troubleshoot erring module to the 
circuit/component level; reference table 4-1. 

Module not seated properly 
Module card edge contacts dirty 

Figure 4-2. Address Errors 
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Address Bits 

Function 

Address 
Octal 
Address 

X-Y deSignation 
logic page no. 
in( ). 

Possible 
circuitry 
for cause 
of problem 

TABLE 4-1. RELATIONSHIP OF ADDRESS BITS, CIRCUITS, AND LOGIC DIAGRAMS 

216 215 214 213 212 211 210292827 26 25 4 

Module Y read switches, Y read drivers and X read drivers, 
o through 7. logic page 5-28. Y write switches, logic page 5-25. 

Y write drivers, logic pages 5-31 and X write switches, 
logic page 5-27. 5-32. (sink end of logic page 5-26. 
(diode end of stack) (diode end of 
stack) stack) ------ -- ---- -;s 25 24 213 212 211 210292827 

0 4 3 

YRCO (5-28) YSK4 (5-31) XRA3 (5-25) 
YWAO (5-27) XWC3 (5-26) 

QM3, pin 5-7 QM9, pin 1-7 QM5, pin 12-14 
CR454 CR306 T76 
T74 CR324 Z119 
Z123 CR315 P2, term 12 
P4, term 9 CR327 QM7, pin 8-10 
QM1, pin 1, 2, 3 T81 CR462 
T72 Z117 T78 
Z118 PI, term 14 Z122 
P2, term 1 P4, term 4 

23 222 1 20 

X read switches 
and X write 
drivers. Logic 
pages 29 and 30. 
(sink end of 
stack) 

23 222 1 20 
11 

XSKll (5-30) 

QM15, pin 8-10 
and 12-14 
CR177 
CR412 
CR419 
CR430 
T87 
Z121 
P3, term 12 



Q) 

o 
t 
00 
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C1I 

Bit Errors 
I - --- ------ --~ I 

Develop pattern Develop pattern Develop erratic 
in single module in multiple module pattern at I memory system random afdresses 

Replace module I Check for incorrect 
with a spare timing of address and 

,--__ --1.1 __ ---, data input signals 
1 I I 1 I Errors Errors Errors are common Errors confined to 

stop persist to all modules single module Check power supply 
I I I voltages and regulation 

Errors in 
malfunctioning 
module: 

I I Check data interface logic levels Use figure 4-2 to 
Check data signal timing identify location of Check for excessive 
Check data interface connections erring module noise on interface lines 

Develop during a Are a logic one output 
write operation from all zeros test pattern 

I I 
I 

Troubleshoot for failed 
inhibit driver or 
related circuits in 
erring bit's data loop 

I I 
Errors in the Check operating temperature 
identified module within limits and temper

ature compensation circuit 

I 
Check for read/write 
margins out of limits 

Are a logiC zero output Develop during a 
from all ones test pattern read operation 

1 I 
Troubleshdot for failed 
sense amplifier or 
related circuits in 
erring bit's data loop 

Figure 4- 3. Data Errors 
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LOGIC AND COMPONENT LOCATION DIAGRAMS 5 

I 3 

NOTES: 

1. UNLESS OTHERWISE SPECIFIED 

A. ALL RESISTORS ARE %W 5"'. AND IN OHMS 

B. ALL CAPACITORS ARE IN MICRO FARADS 

C. ALL TRANSISTORS ARE 2N3725 

O. ALL DIODES ARE IN4607 

2. PIN 1 OF ALL RESISTOR MOCULES (RM) Will 
CONNECT TO + 5V OR 0 VOL T5 

3. +SV CONNECTS TO ALL 390Q MODULES AND OV 
CONNECTS TO 470Q MODULES 

4. RESISTOR DESIGNATION R211 THAU R240 
WAS NOT useD 

5. ~ ~~~SN~~M,.~~L s~~~Ri:~~~~ AE~~~EOR 
A MALE PIN THAT MATES TO CORE ARRAY 

6. --< THIS SYMBOL REPRESENTS A 
~ FEMALE THAT MATES TO CORE ARRAY 

7. ~ THIS SYMBOL WILL BE FOUND ON LEFT 

~e~~~Rt~ ~~~~C~~EIR~'~:~T~~NB~FS~~~~tL 
NAME OR MNEMONIC AND IN PARENTHESIS ( ) 
THE ORIGINATING PAGE. 

8. ~ THIS SYMBOL WilL BE FOUND ON 
RIGHT BORDEA,IT INDICATES DIR'ECTION OF 
SIGNAL FLOW. TO THE RIGHT OF ARROW WILL 
BE SIGNAL NAME OR MNEMONIC AND IN PAREN
THESIS ( 1 THE PAGE NUMBERS OF ALL DESTINATIONS 

9. 32" A 18 CONFIGURATION REQUIRES THAT TWO 
OATA IN AND DATA OUT BITS MUST BE CONNECTED 
TOGETHER SEE CHART. 

I 

UNt.ESS OTHERWISE SPECIFIEO 
DIMENSIONS ARE IN INCHES 

TOLERANCES 

FINISH 

3 

I 2 I 1 
SHUT REVISION sr.uUs 

I REV ECO DESCRIPTION IDRfT DATE I CHKD I APr 

I-+-Hf--I--H--+-li 0 I ----
RELEASED CLASS B DWA 4-4-5 

BYTE 0 

DATA IN BIT 00 

" " 01 
" " 02 
" 03 

" 04 

" 05 

BYTE I 

06 

07 

08 

DATA IN BIT 09 

10 

" II 
" 12 

13 

" 14 

"" 15 
" "16 

17 
BYTE 0 

DATA OUT BIT 00 

" 01 
II \I II 02 

" "03 
" 04 

05 
II 06 

" " 07 
II II 08 

BYTE I 

DATA OUT BIT 09 

10 

II 
II II 12 

" " 13 

" " 14 

" " 15 
\I II 16 

11 II 17 

INTERNAL ADDRESS CONTROL 

PIN 

J47 -21 

J47-23 
J 47-26 
J47-31 

J47-37 

J47-33 
J47-44 

J47-28 

J47-39 

J46 - 56 
J46 - 58 

J46 - 53 
J46 - 61 
J46 -47 

J46 - 51 

J46 -59 

J46 - 43 
J46 -14 

J47- 22 

J47-24 
J47- 25 

J47- 32 
J47 -38 

J47- 34 

J47- 43 

J47 - 27 
J47-40 

J46 - 55 

J46 - 57 
J46 -54 

J46 - 62 
J46 - 48 

J46 -52 

J46 -60 
J46 - 44 

J46 - 13 

MAI7 
INTERNAL 

BIT# 

00 
01 
02 
03 

04 

05 
06 

07 

08 

18 

19 

20 
21 

22 

23 

24 

25 

26 

00 

01 
02 

03 
04 

05 

06 

07 

08 

18 
19 

20 

21 
22 

23 

24 

25 
26 

MAI7 

J47-29 09 

J 47 - 49 
J47 - 45 
J47 - 55 

J47 - 51 
J47 - 59 
J47-62 

J47 -64 

J 47 - 68 

J46 -40 

J46 -38 

J46 - 34 

J46 - 28 
J46 - 31 

J46 - 26 

J46 - 22 

J46 -19 

J 46 -16 

J47 - 30 

J47 - 50 
J47- 46 

J47- 56 
J47 - 52 
J47-57 
J47-61 

J47-63 
J47-67 

J46-39 
J46-37 

J46-33 

J46 -27 
J46 -32 

J46 -25 

J46 -21 

J46 - 20 
J46 -15 

10 
II 

12 

13 
14 
15 

16 

17 

27 

28 
29 

30 
31 

32 

33 

34 

35 

09 

10 
II 

12 
13 

14 
15 

16 
17 

27 

28 
29 

30 
31 

32 

33 
34 

35 

o 

1-

c 

I+-

B 

1-

----------;r.T~,T~L~E---------------------------------------IA 
CMMD 

, CHKD 

ENGR 

MFG 

APPR 

OPERATIONS 

14-4-75 

I SCALE 

2 

MEMORY ELECTRONICS 
BOARD SCHEMATIC OEM 
16K X 36 a 32K X 18 

DRAWING NO I CODE IDENT c 82843000 

1 I SHEET I OF 54 

I 1 
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D 

C 

B 

A 

4 3 2 1 

C' t= b;::~: P46-10 

+ISV P47-1 
IS + CIS-17, C25, C61, C62, 15 + 

P47-2 E 
20J C73-76, C86-89 20V P5-11 

P47-71 
P47-72 

{46-79 -15V 

-15V ~PI-8 P46-80 15 C19-22, C26, C63, C64, C67 15 . 

2~~ + 20~ + 

{47-73 

~ 
-,5V, 

-15V R271 
Jp42-4, 

P47-74 15 C77-85 15 
38SJ. 

-5VI 

20V+, 20V + 5W ,J, CR439 
20V}+C65 IN3826 

5.IV,IW 

R272 
- 15V2 {46-7 

-15V :J P46-8 15 15 38SJ. 
P45-3, -5V2 

P46-1 

P46-3 
P46-4 

+SV 
P47-77 
P47-78 

P47-80 

VTH-I P46- 2 
VTH-2 P47-79 

P46-17,18 
P46-23,24 
P46- 29,30 

P46- 35, 36 
P46- 41, 42 
P46-49,50 

GND 
P47-3,4 
P47- 19,20 
P47- 3S, 36 
P47-41,42 
P47- 47,48 
P47-53,54 
P47- 60 

l"47- 65, 66 

NOTES: 

C94-I02 
20V + 20V + 5W CR440 15 

20V 
+C66 ~ r'N3826 

5. IV, IW 

~~~~----~----------------~~r--------------r-r----___ +5V 

~ 
t= 
~ 

33 + CI-5, C8, CI8 
eSO-60 

10V C69-72, C90-93 

3~+ .01 

'OJISOV 
C22, C27-45, 
C68 

.01 

50V 

~---</ P42- I 
~~--<P42-2 

~---</P45-5 

'-----(P45-6 
R201 

1
.--------""',----< P42 -3, VTH-I 

39.2SJ. 
118W 1% 
R202 

~-----t------------------------------------------~~----,P45-4,VTH-2 

39.2SJ. 
1/8W 1% 

CR291 

CR431 

CR292 

CR432 

f-----~------------------------------------------_r----___ OV 

; 

; 

t-----(/PI- 4 
~---<P5-12 

t----<;P6 THRU P41-2 

+----<P42-5,6 
t-----~ P43-4,8,12, 16,20,24 
~----~ P44-5,9, 13, 17,21,25 
'------(,P45-I, 2 

I. VTH -I AND VTH-2 ARE TO BE TIED TO +5 VOLT FOR NORMAL OPERATION. 

4 3 
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MEMORY ELECTRONICS 
BOARD SCHEMATIC OEM 
16K X 36 a 32K X 18 

2 

54211 

R204 
IK 

CR293 

CR433 

5~~FCI03-106 
CR294 

CR434 

1 

R203 
IK 

~~FCI07-1I0 
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D 

c 

B 

A 

4 

J46-46 Ci 

QT-13(3) 

M5(21) 

HOLD(12) 

os (9) 

CLEAR (9) 

CPM * 

QT-12(4) 

HOLD (12) 

WINH (13) 

J46-45 WI 

QT-24(5) 

/ 

" 

NOTE: 

+5V 

RM30-2l 

i RM29-6 

OV 

+5V , 
RM30-3 

RM29-5 

O~ 

3 

~~~ r Z94 4 5 Z94 6 9 V 

~ 
13 74520 

I Z94 2 I~ 
1~8 
~ 

II 74511 

10lZ90 }-
~ 

4 74500 

5 
Z95'" 6 

J L 
74574 

II 
C Q 9 

Z89 

12 0 
CLR 

Q 8 

)13 

113 74511 

II Z90 )!!.. 
zi 

II 74510 

~ 91 ZI02 '- 8 
13 
ViZ 

101 f 

74574 

3 C 
Z89 

Z 0 Q 6 

r yl 

2 

~ 9 74511 

8 II r,OI,"" ~ Z94 10 

/ [ III 

10 74500 

::JZ95 8 

9 74520 5 74540 10 

~8 
2 

~Z106 
6 

12 

~ 
1r. 74520 
5 

~ZIOI 6 

2 

3 74510 

..... t::9ZI02 
6 

2 74510 

.....mZ82 
12 

Q.7438 

Y JZ61 ~8 
10 I 

* OUTPUT LOCATED ON THI5 PAGE. 

... WIRE JUMPER DETERMINED IN TEST. 
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TIMING CONTROL 

MEMORY ELECTRONICS 
BOARD SCHEMATIC OEM 
16K X 36 AND 32K X 18 

2 

1 

R C"CR (7,8) D 

R 5T (4,8,10,11,24) 

9 74540 

tB 12 ZI06 8 

~ 

CPM (3,4,5) 

~ UcV 8 

2 

~ ~ 

CPM (3,4,5) 

c 
o---! 0 

.. -o-!Q T 
o-.!! 

..:L-
o--J! 

13 

C67 ;: 1:i~v 
R268 
100 

~ 

OV 

W5T-1 (8,10,11) 

W5T-Z (5,11,24) 

B 

ViCCR (7,8) 

ER J47-18 

A 
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D 

c 

B 

A 

4 3 

r-

2 1 

745174 ------, 
Z72 I 

D 14 

J 
I ~)-4:="'-___ ""QT-1 
I (12) 

L-____ £Qt-~:~15~fQ~T~-llr------+---------~·QT-1 
113 (10,22, 24) 

o 

Q 

o 

Q 

D 

Q 

o 

1 
1 
I 
1 

112 OT-3 
I 
III 
I 
I 
1 
I 
110 QT-5 

I 
16 
I 
I 
I 
I 
17 QT-7 

I 
14 

I 
I 

Q 15 
I I 

CPM(3) ... ~--------_____ ~9IC 13 
I I 

OT-9 
17,13,24) 

I I 
I I 

R5T (3) ... _-------_------.!..f1 :CLR Q 12 

L --~~7:--J 
r - - VS- - - .., 

L-____ .....!..,I CLR D 114 
I 

QT-" ~)!2=-----..... QT-11 
(10, II, 22,23) 

I I 
1 I 

I 

~~6~---..... QT-2 
IS) 

I 
CPM (3) ... ~--------_____ ~9IC L-____ ~Qt-~11~15~fQUT~-2~-------+---------~.QT-2 

READ TIMING SEQUENCER 

4 3 

I 
1 o 

Q 

D 

(23) 
113 

H2 QT-4 

I 
III 

Q 110 QT-6 
L---~t--tl ~~~------------------------~~QT-6 

o 

Q 

D 

Q 

o 

~ ~) 

I 
17 QT- S 
1 

14 

I 
I 
I 

IS QT-IO 
I 
13 

~)'1=-2---_ ... 'QT-8 
IS) 

I 12 QT- 12 
I Q 1 QT-12 

(2) L ______ .J 

MEMORY ELECTRONICS 
BOARD SCHEMATIC OEM 
16K X 36 a 32K X 18 

2 

01 
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D 

c 

B 

A 



4 3 

D 

C 3 

:IZ90 
):SII 

CPM(3) .. 

WST-2(3)" 

CPM (3). 

B 

A WRITE TIMING SEOUENCER 

4 3 
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r -
1 
I 

I 

I 
9 1C 

I 
I 

't~ 
I CLR 

I 
I 
I 

91c 

I 
I 
I 
I 
I 
I 
I 

2 

74S174 l - - - - - .., R269 
Z71 0 114 470 

I 
I 
I 
115 OT-13 

0 

1.3 1 
0 

I 
I 
I 

0 
112 OT-IS 
I I III 

0 I 
I 
I 
I 

0 
110 OT-17 

I I 
0 

16 

I 
I 
I 

0 
17 OT-19 
I I 0 
14 

I 
I 
I 

0 
IS OT-21 
1 

1 0 
13 

I 
I 
I 

0 
12 
I 

OT-23 

--- ___ -l 

74S174 
- 7.77 - - il4 

0 
I 
1 
I 

0 
115 OT-14 

I 1 
0 

113 
I 

I 
1 

0 
112 OT-16 
1 I 

0 
111 

I 
I 
1 

0 
ItO OT-18 

I I 
0 

16 

I 
I 
1 

0 
17 OT-20 
I I 0 
14 

1 
I 
I 

0 
15 OT-22 

I 1 0 
13 
I 
I 
I 

0 
12 OT-24 
1 L ______ .J 

MEMORY ELECTRONICS 
BOARD SCHEMATIC OEM 
16K X 36 a 32K X 18 

2 

1 

~ ~l/'.~4 

~4 
I Z83 .,.,.2 

V 

~ II Z83 .,.,.10 

V 

r ~ Z83 8 

V 
t>:: ~C/'~12 --" 

54211 

1 

OT-13 
(3) 

OT-13 
12,22,23) ( 

OT-14 
(8) 

QT-Z2 
00,22,23,24) 

"QT-24 
(7,12) 

OT-24 
(3,13,24) 
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D 

c 

B 

A 

4 

MaO (18) 

.. -MB I (18) 

Mii2 (18 )-

)-

) 

MAI7 (18 
MWW (18 

) 

)-
32K " 2) 

18) 

SAT 
OIT 

(12) 
(8) 

BYTE CONTROL 

4 

5-6 

3 

I 74500 
~ 

2JZ64 
3 

9 74500 

JZ64 
8 

10 

4~00 

~Z64 6 

12 74500 

II 
JZ64 13 

3 

2 

12 74508 

IJZ58 )" 

4~8 745157 

JZ58 6 ~ IA 
~ IB 

5 2A IY 4 
6 2B 
" 3A Z47 2Y 7 
10 8 

144A 
9 74508 

~ 4B 
8 

JZ58 ~ 10 

t 
OV 

2 7450B 

JZ58 )3 

~OO 
12 74508 3 

JZ46 
JZ52 \.11 '-r. 

13 .J 
12 74508 

13JZ57 )11 

5 74500 

JZ46 
6 9 74508 

JZ52 \.8 
10 -
9 74508 

JZ57 'B 
10 

13 74500 

II 5 74508 
JZ46 

JZ52 )6 
12 

5 74508 

JZ57 \6 

10 74500 

8 2 74508 
JZ46 

JZ52 \3 9-"",,, 

2 74508 

Z57 3 
I 

MEMORY ELECTRONICS 
BOARD SCHEMATIC OEM 
16K X 36 Ii 32K X 18 

2 

3Y 9 

4Y 
12 

54211 

1 

-- WR-o 
17,8) 

--WR-
17,8) 

• WR- 2 
17,8) 

--WR-3 
) 17,8 

~P 43-28 
AS-O 5 

--W E-O 
4) {I 

~P 43-.27 
AS-I 5 

--
-'>. 

--
-'>. 

...... 

WE-I 
5) (t 

P44-1 
5AS-2 

WE-2 
(16) 

P44-2 
SAS-3 

WE-3 
(t7) 

60448600 A 

D 

c 

B 

A 



4 3 

D WRO (S) 

2 

WRI (S) 

5 

WR2 (S) 

WR3 (6) 

MRMW (8) 

C 
MAI7 tiS) 

32K tl2) 

MAI7 (IS) 

32K tl2) 

QT-9 (4) 

B 

CLEAR (9) 

WCLR (3) 

RCLR (3) 

QT-24 (5) 

J47-17 COO 
3 

RIS9 
2.2K 

+5V 

A 

4 3 
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3 

S 

II 

8 

2 

5 

DOT 

BYTE CONTROL 

MEMORY ELECTRONICS 
BOARD SCHEMATIC OEM 
16K X 36 a 32K X 18 

2 

S 

5 

3 

8 

II 

1 

D 
005-0 
(l3, 14) 

DOS -I 
(13,15) 

005-2 
(l3, IS) 

005-3 
( 13,17) 

C 

B 

A 

01 
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D 

C 

B 

A 

4 

WR-O (6) 

WR-I(6) 

WR-2 (6) 

WR-3 (6) 

WCLR (3) 

RCLR (31 

RST (3 ) .. 
Qf=2 (4 ) 

QT-6(4 ) 

QT:8 (4 ) 

J46-06 TIiT 

W5T-1 (3) 
QT=i4 (14) 

MRMW (18) 

HOLD (12) 

J46-77 BCT 

4 

5-8 

/ 

~ 

, 

3 

II 10 

~ II Z84 10 

V 

R 171 
2.2K 

r 
+5V 

3 

2 

3 
3 

2 

8 
6 

5 

6 
B 

10 

II 12 

" 
13 

10 74520 

I~EY-
13 

!~ II 74SI0 

4 Z93 6 aZB7 
I ~IO 

+5V 

• 
RI72 

474500 

2.2K 
JZ88 Y-J --

2 74510 

131ZI02 ~ iT 

2 74500 

10 74500 
IIZ81 

3 

91 Z88 }B 
I 74500 -

12 74S00 

131Z88 

2JZB8 
--.-

II 

-

BYTE CONTROL 

MEMORY ELECTRONICS 
BOARD SCHEMATIC OEM 
16 K X 36 a 32K X 18 

2 

8 

3 

54211 

1 

--

P43-25 
CLR-O 

P43-26 
CLR-I 

P44-4 
CLR-2 

P44-3 
CLR-3 

OIT 
(6) 

B HOLD 
18) --I 

1 

60448600 A 

D 

c 

B 

A 



4 3 

60448600 A 

MEMORY ELECTRONICS 
BOARD SCHEMATIC OEM 
16K X 36 AND 32K X 18 

2 

54211 0/ 

1 

5-9 



D 

c 

B 

A 

4 

) MA-13 (20 

WST-I (3 
OT-22 (5 

) 
) 

CLEAR (9) 

R5T (3) 

OT-II (4) 

OT-I (4) 

4 

5-10 

~ 5 V 6 

3 2 

R1 
74540 

3 74510 t;;"\6 

d Z82 \ 6 CJ 
5 J 

~ 74540 

9 74510 ~88 
IIIZ82 '. 8 

I~ 

9 74540 

Rf~8 
~CJ 

I 74540 

Ff ~6 C../ -<.. 

RI54 
33 

QI41 
2N2369 

RI!53 
33 

0148 
2N2369 

RI49 
33 

QI49 
2N2369 

+5V RI48 

~ 33 
0150 
2N2369 

RI44 Rt46 
IK 100 RI47 

1/2W 33 

6~ 
0151 

R 
2N2369 

QI52 
0153 ~RI4~ 2N2369 

2N2369 2.2K 

OV 

3 

4 74500 

5 
Z81 ~6 

9 74500 

Z81 
8 

10 

12 74500 

JZ81 "'" 13 ./ 

MEMORY ELECTRONICS 
BOARD SCHEMATIC OEM 
16K X 36 a 32K X 18 

2 

OV 

54211 

1 

~ 

--

~ 

--

~ 

INH-I 
(45 THRU 53) 

INH-2 
(45 THRU 53) 

INH-3 
(36 THRU 44) 

I NH-4 
(36 THRU 44) 

INHR 
(2) 

YRDT 
28) --I 

'" - XRDT 
25) ( 

WDT 
26,27) - ( 

1 

60448600 A 

D 

c 

B 

A 



D 

c 

B 

A 

4 

MAOO (9) 

W5T-1 (3) 

MA07 (9) 

MA03 (I 9) 

MAoa (20 ) 

RST (3) 
QT=TI (4) 

W5T-2 (3) 

QT-23 (5) 

4 

60448600 A 

3 

a 

~ 
13C/' 

12 

~ II~~IO 

.. 

3 

2 

I 74522 

~ 6 
4 

~ 5 

~ 74522 

~~a 
10 

I 74522 

~ ~6 4 
5_ 

....-R 74522 

~ 8 9E.J 
10 

I 74522 

~ ~6 4 
5 
~. 

-S 74S22 

13~ 
4Z54 8 

10~ 

I 14S22 

--!. ~6 4 

5 
__ I 

~ 74522 

~ ~a 9 

10 ~ 

CORE DRIVE TIMING 

MEMORY ELECTRONICS 
BOARD SCHEMATIC OEM 
16K X 36 8 32K X 18 

2 

+5,V 

R242 

~ 
~ 

470 

RI58 

~ 
~ 

470 

RI50 

~ 
~ 

410 

RI56 

~ 
~ 

410 

J 
OV 

54211 

1 

.. AO R+AOW 
(29,30) 

.. A7 R+A7W 

. 

1 

(31,32) 

XSi<TT 
(29) 

X5KT2 
30) ( 

YSKTI 
31) ( 

Y SKT2 
32) ( 

5-11 

D 

c 

B 

A 



D 

C 

B 

A 

4 3 2 1 

iNHR(~) .. ---------------------------------------------------------------------------------------, 

C6 
15 CR438 
20V 

OV 

R277 
470 

OT-13 (5) .. --------, 
2 

CIO 
100PF 
:1:2% 

INHIB~T RISE TIME 

+SV 

R282 R283 
470 2.21K 

II8W 
R280 R270 1% 
470 

CR441 CR442 
SASI (23) .. ----~--~--~--~r_--~ 

Qi'=I (4) 

OT-24 (5) 
CLEAR (9) 

R281 
6.8K 

-15V 

+5V 

470 

4 

74SI0 

1:,00 
I 74S00 

J47-S8 ( 

1 2E)3 16/32K 

NOTES: 
I. R279 AND 284 ARE FACTORY SELECT RESISTORS 

DETERM INED I N TEST. 
2. WHEN J47-S8 IS LEFT OPEN, 16K X 36 MEMORY MODULE 

IS CONFIGURATED AND WHEN J47-58 IS GROUNDED, 

6 

CII 
100PF 
:1:2% 

SENSE AMP. STROBE 

5 
6 

~ ~" 

MEMORY ELECTRONICS 
BOARD SCHEMATIC OEM 
16K X 36 a 32K X 18 

2 

+15V 

R205 R206 
300 300 
112W tl2W 

+5V 

R278 R279 
1.21K F.S. 
fl8W 
1% ~----+-~~INHR 

(33,34,35) 

OV 

t---------~SAT 
(6) 

OV 

Mi J46-66 

HOLD 
(3,8,9,18, 
19,20) 

HOLD 
(3) 

:'" 17) 

32K 
(6,7) 

54211 01 

1 

60448600 A 

D 

c 

B 

A 



4 3 

D OT-24(5) 

RI41 
100 

75452 
OT-9(4) ~------~--------------+-----~~~ 

c 

CLEAR(9) .. ------~~13~ 12 

005-0 (7) 

R207 
100 

005-1 \71 

B R208 
100 

005-2(7) 

R209 
100 

005-3(7) 

R210 
100 

OV 

A 

4 3 

60448600 A 

R287 
470 

4 

2 

+5V 

R288 
1.21K 

1% 1/8W 

CI4 

100PF 
±2% 

+ V 

RI68 
470 

1 

R289 
330 

6 Ec J46 -63 

OV 

~---r-------+----------------------------------~ .. WINH (3) 

+5V 

RI67 
IK 

R291 
470 

CI3 

100PF 
±2% 

+5V 

R292 R293 
1.21K 330 
1% 1/8W 

OV 

MEMORY ELECTRONICS 
BOARD SCHEMATIC OEM 
16K X 36 AND 32K X 18 

2 

I 7438 

3 DA J46-64 

54211 

5-13 

D 

c 

B 

A 

01 



o 

c 

B 

A 

4 

DIDO J4i-2 
(DIDO) 

INHOO P43-1 

I 

DID I J47-23 
(OIDI) 

INHOI P43-2 

OI02 J47-26 
(0102) 

INH02 P43-3 

0103 J47-31 
(0103) 

INH03 P43-5 

OI04 J47-37 
(0104) 

INH04 P43-6 

0105 J47-33 
(0105) 

iN"H"05 P43-7 

0106 J47-44 
(0106) 

INH06 P43-9 

OID7 J47-28 
(OID7) 

INH07 P43-10 

0108 J47-39 
IDID81 

INH08 P43-11 

NOTES: 

WE-O (0) 

DOS 0 (7) 

/ 

L 

L 

/ 

L 

/ 

" 

L 

L 

/ 

" 

L 

L 

L 

L 

/ 

L 

. -

3 
+5V 

~ 
~ 

~ 
~ 

R~ 

~ 
RMI-3 

R~ 

~ 

R~ 

~ 

~ 
~ 

R~ 

~ 
RMI-2 

R~ 

~ 

R~ 

~ 

DATA BUFFERS 

OV 

I. THE NUMBERS LOCATED I ) ARE DATA IN AND 
DATA OUT FOR 32K X 18 SEE SHEET I. 

4 3 

5-14 

2 

I 7438 

,I"'}' I 4 7438 

51Z62 
6 

j' 

I 7438 

2JZ61 
\-.,3 4 7438 

I 5JZ61 
6 

J 

12 7438 

JZ56 '\..JI 10_ 7438 
13 / l 91Z56 j' 8 

12~38 
slZ55 II 

10_ 7438 

13 ./ 

I 

I 7438 

2JZ55 }3 

I 
I 7438 

,IZ~~' I 

12~38 

131Z51 f II I 

I 
\.:;8 

21Z51 

I 
12 7438 

!IZ50 ~II 
13 }' I 

MEMORY ELECTRONICS 
BOARD SCHEMATI C 0 EM 

16K X 36 a. 32K XIS 

2 

~IZ55 I.-- 8 
9 ./ 

4~38 

51Z55 ./ 6 

4 7438 

JZ!56 \...6 
5 J 

10_7438 

9JZ!51 ./'8 

4_ 7438 

j IZ51 1.--6 
5 ./ 

10_7438 

9JZ50 ./ 8 

54211 

1 

-, 

" -, 

-, 

--" 

'" 

-/ 

DODO 
J47-22 
(DODO) 

0001 
J47-24 
(0001) 

0002 
J47-25 
(0002) 

0003 
J47-32 
(0003) 

0004 
J47-38 
(0004) 

0005 
J47-34 
(0005) 

" 0006 
J47-43 
(0006) 

-, 

-, 

1 

0007 
J47-27 
(0007) 

0008 
J47-40 
(0008) 

60448600 A 

o 

c 

B 

A 



D 

c 

B 

A 

4 

0109 J47-2 
(0100) 

9 

TiiH"09 P43 - 13 

0110 J47-49 
(OIOI) 

INHIO P43-14 

0111 J47-45 
(0102) 

TNiTIT· P43-15 

0112 J47-55 
(OI03) 

iNiii2 P43-17 

0113 J47-51 
(0104) 

INH 13 P43- 18 

0114 J47- 59 
(OI05) 

TiiHi4 P43-19 

0115 J47-S2 
(OIOS) 

INH 15 P43-21 

OIlS J47-S4 
(0107) 

INHIS P43-22 

0117 J47 -S8 
(0108) 

INHI7 P43-23 

WE-I (S) 
005-1 (7) 

NOTES: 

3 
+5V 

( 

R~ 

~ 

~ 
" ~ 

R~ 

W 

R~ 

~ 

R~ 

~ 

R~ 

~ 

" 

R~ 

"" ~ 

R~ 

~ 

R~ 

~ 

j DATA BUFFERS 
OV 

I. THE NUMBERS LOCATED ( ) ARE DATA IN AND 
DATA OUT FOR 32K X 18 SEE SHEET I. 

4 3 

60448600 A 

2 

I 7438 

JZ50 
"\ 3 

I 
12 7438 

JZ44 '\ II 
13 ./ I 
12 7438 J \11 
13 Z45 J 1 

1_ 7438 

!IZ44 \;3 . 
2 j 

1 

1~438 

J"'./' I 

12 7438 

JZ40 \...11 
13 / I 
12_ 7438 

"),, ) " I 

1_ 7438 

21 Z40 ./ 3 

I 

1~38 

J'" J' I 

MEMORy ELECTRONICS 
BOARD SCHEMATIC OEM 
16K X 36 8 32K XI8 

2 

4 7438 

JZ50 \...:S 
5 J 

10 7438 

91 Z44 j 8 

10 7438 

JZ4!5 \...:8 
9 J 

4~438 

5JZ44 ./ 6 

4 7438 

~jZ45 "\ S 
5 ./ 

10_ 7438 

.IZ40""'\ 8 
9 ./ 

10 

91Z41 

~4:8 

./ 

4 7438 

ilZ40 \. 6 
5 ./ 

4 
,4:8 

!5JZ41 

54211 

1 

" 

" 

, 

1 

0009 
J47-30 
(0000) 

0010 
J47-50 
(0001) 

0011 
J41-4S 
(0002) 

0012 
J41-5S 
(0003) 

0013 
J41-52 
(0004) 

0014 
J41-51 
(D005) 

0015 
J41-SI 
(0006) 

DOIS 
J41-S3 
0007) ( 

0011 
J41-S1 
0008) ( 

5-15 

D 

c 

B 

A 



D 

c 

B 

A 

4 

0118 J46-56f 
(0109) ~ 

RMII-3 

3 2 
+5V 

~ 12 7438 

IJZ80 yll 
J nr.ITi P44-28f~------------+-------------1--------------r-------------" 

0119 J46-58 
(0110) 

iiiHii P44-27", 

0120 J46-53 " 
(01 II) 

~ 
RM15-3 

~ 
RMII-6 

12 _ 7438 

IZ79 , II 

I~ f J 

I _ 7438 

JZ86 f3 

J ~ P44-26~,,------------+_------------1_------------_r--~--------~ 

1 

10 _7438 

JZ80 '-bJ8!.--------1' DO 18 
9 r J46-55 

./ (0009) 

10 _ 7438 

J: 'l:>'8L ______ --"~ 0019 
9 Z79 ,..- J46 -57 

(0010) 

4 --.7438 

J h6 "":'0020 
5 Z86 r~-----~ J46-54 

./ (0011) 

0121 J46-61 " 
(0112) 

I ""--'::438 4 7438 JZ85 '-',",l'">-,3"---t----t--'1. 6 --" 002 I ./ J 51Z85 /~~-----7J46-62 
(0012) 

0122 J46-47, 
(0113) 

12.---7438 

IZ85 II 
13J" /' 

J ~ P44-23~,,------------t-------------1--------------t-------------' 

10_7438 

I 
\: \t).!!8~ _____ ~~ 0022 

9 Z85 / J46-48 
(0013) 

R~ 
~ 12_7438 ~;l~!) J46- 51 ~~------~~--I-L--t_-----t"';I=Jfz~8~6~}'\"\!I':"1 _j+--+---",190'-tI'Z867 JV\,4~!2..8 _______ ....:.., 3~~:52 

RMII-4 II' ./ (0014) 

~ P44-22~,,------------t------------1_------------t------------~ 

0124 J46-59 " 
(0115) 

J ~ P44-20~'------------+_------------1_-------------t------------~ 

~ 0125 J46-43~------------+I--.. --.~ I--~---t--------------r--' 
(0116) ~ 

I 7438 

JZ92 f 3 

J INH25 P44-19~------------4-------------1--------------t--------------

R~ 
1~7438 

4 __ 7438 

I '\..6 ....:. 0024 
51Z91 /h!~----~ J46-60 

(0015) 

4 7438 

51Z92 }6 ~~----------~J~::44 
(0016) 

IJZ92 )-11 
0126 J46-14~------------il--.. --.-r l--l-------------------t-~~~-~ 
(0117) ~ 10___.7438 

i"Nii2'6 P44-18" J 
WE-2 (6) ::=========~~======================~ ______ ~ 00S-2 (7). 

ov 

N°TEST:HE NUMBERS LOCATED ( ) ARE DATA IN AND 
. DATA OUT FOR 32K X 18 SEE SHEET I. 

4 

5-16 

DATA BUFFERS 

3 

MEMORY ELECTRONICS 
BOARD SCHEMATIC OEM 
16K X 36 eo 32K XI8 

2 

~~-------------1~0026 
J46-13 
(0017) 

9JZ92 »8 

54211 

1 

60448600 A 

D 

c 

B 

A 



o 

c 

B 

A 

4 

OI27 J46- 4 
(0109) 

I NH27 P44- I 

0 

6 

DI28 J46 - 38 
(DIIO) 

INH28 P44-15 

DI29 J46-34 
( DIll) 

i""NH""Z9 P 4 4 - I 4 

OI30 J46- 28 
(0112) 

INH30 P44-12 

OI31 J46-31 
(DI13) 

INH31 P44-11 

0I32 J46- 2S 
(0114) 

INH32 P44-10 

D!33 J4S- 22 
(0115) 

INH33 P44-8 

DI34 J4S-19 
(OIlS) 

INH34 P44- 7 

OI35 J46-IS 
(01171 

INH35 P44-6 

WE-3 (S) 
DOS-3 (7) 

NOTES: 

" 

L 

3 
+5V 

R~ 

~ 
RM15-2 

RM14-2 

~ 

~ 

R~ 
~. 

RM9-6 

R~ 

~ 
RM 13-4 

R~ 

~ 

~ 
W 

R~ 

~ 

R~ 

~ 

~ 
~ 
RM9-3 

j DATA BUFFERS 

OV 

I. THE NUMBERS LOCATED ( ) ARE DATA IN AND 
DATA OUT FOR 32K X 18 SEE SHEET I. 

4 3 

60448600 A 

2 

12 7438 

~Z91 II 

13 I 

I 

I 7438 

2\Z97 
\-,3 

f 

I 

I 7438 

JZ98 
3 

f 

I 

12_ 7438 

~\Z97 II 
13 I I 
12 7438 

IIIZ98 
II 

f I 
1- 7438 

2JZ103./ 3 

I 

I 7438 

!IZI04"\ 3 
2 f 

I 

12 - 7438 

IIZI03 II 
13 / 

I 

12 7438 

II: II 13 ZI04 f 

I 

MEMORY ELECTRONICS 
BOARD SCHEMATIC OEM 
16K X 36 a 32K X 18 

2 

10 7438 

91 Z91 
8 

./ 

4 7438 

JZ97 \...6 
5 / 

4 7438 

5\Z98 
6 

./ 

10_ 7438 

,JZ97 "\.:8 
9 J 

10_ 7438 

,IZ98 ~8 
9 J 

4 7438 

JZ 103 \..,6 
5 J' 

4_ 7438 

5JZ104/ 6 

10_ 7438 

IIZ103~8 
9 / 

10_ 7438 

9JZI04 J 8 

54211 

1 

"-
/ 

"-

"-

, 

, 

, 

1 

DO 27 
J 4S-39 
(D009) 

0028 
J4S-37 
(DOlO) 

0029 
J4S-33 
(0011) 

0030 
J4S-27 
(0012) 

0031 
J4S-32 
(0013) 

D032 
J46-25 
DOI4) ( 

0033 
J4S-21 
(DOI5) 

0034 
J4S-20 
0016) ( 

D035 
J4S-15 
DOI7) ( 

o 

c 

B 

A 

&/ 

5-17 



D 

c 

B 

A 

4 

J46-67 
ADI6 
IADI7) 

J46-75 
AD-17 
IAD-14) 

J46-70 
WW 

J46-78 
RMW 

"-

L 

3 

+5V 

R~ 

R~ R~ 

R~ R~ 

~ R~ 

R~ 
(V 

2 

I 74S 157 

2 IA 4 

-2 IB 
5 

2A 
7 

------1! 2B 
II 

3A 
9 

Z74 

103B 

144A 12 

13 4B 

tlOLD(l2) I 
SELECT 

J46-65 
Sci 

J46-73 
8i 

J46- 68 
ii2 
(81) 

J46-73 
B3 

+5V 

~ 

~ R~ 

~ R~ 

~ RMIB-3 

rwv-
R~ 

OV 

i'5 

OV 

745157 I 2 IA 4 

-2 IB 
5 

2A 
7 

6 
'------jf 2B 

9 
3A 

Z75 

103B 

14 4A 12 

13 4B 

BHOLD(8) I SELECT 

5-18 

NOTES: 

t. IN A 32K X 18 CONFIGURATION ADDRESSES AD -14 -15-16 
WILL SHIFT TO 15-16-17 AND ADDRESS AD -17 WILL 

r 
OV 

BECOME AD -13. AD -17 IS NOT USED IN A 16K X 36 CONFIGURATION. 
2. THE I ) DENOTES THE ADDRESS INPUT TO BE USED 

IN A 32K X 18 CONFIGURATION. 

3. BYTE 2 INPUT BECOMES BYTE I IN 32K X 18 CONFIGURATION 
AND BYTE I AND 3 ARE NOT USED. IOPEN) 

ADDRESS AND BYTE REGISTERS 

4 3 

MEMORY ELECTRONICS 
BOARD SCHEMATIC OEM 
16K X 36 a 32K X 18 

2 

1 

D 

~ ~ ?.r-.12 
MAI7 
(6,7) 

MA-16 
(21) 

MAI7 - (6,7) 

MWW 
(6) 

.. MRMW 
13,6,7,8) 

C 

MBO 
(6) 

MBI 
(6) 

MB2 
(6) 

B 
MB3 
(6) 

A 

0/ 

60448600 A 



o 

c 

B 

A 

4 

J47-16 
ADOO 

J47-14 
ADDI 

J47-13 
AD02 

J47-15 
AD03 

HOLD (12) 

J47-12 
ADD4 

J47-5 
AD05 

J47-B 
ADOS 

J47-11 
AD07 

4 

60448600 A 

3 

+5V 

R~ 

R~ R~ 

R~ ~ 

R~ ~ /. 

R~ 
~V 

+5V 

R~ 

R~ R~ 

Rr 
~ 

R~ R~ 

R~ 
OV 

3 

2 

145157 1 2 IA 4 

~ IB 
S 

2A 
7 

~ 2B 
II 

3A 
9 

ZS9 

103B 

144A 12 

13 4B 

I 
SELECT 

A:S 

OV 

74SIS7 I 2 IA 4 

~ IB 
5 

2A 
7 

S 
~ 2B 

9 
3A 

Z6B 

103B 
144A 12 

13 4B 

I SELECT 

AIS 

ov 

ADDRESS REGISTERS 

MEMORY ELECTRONICS 
BOARD SCHEMATIC OEM 
16K X 36 a 32K x 18 

2 

1 

MAOO 
III) 

MAOI 
(29,30) 

MA02 
(29,30) 

MA03 
(II) 

MA04 
(25,2S) 

MA05 
(25,26) 

MA06 
(25,26) 

MA07 
(II) 

5-19 

D 

c 

B 

A 

01 



D 

c 

B 

A 

4 

J47-10 
AD08 

J47-6 
AD09 

J47-7 
ADIO 

J47-9 
ADII 

KOLD 1121 

J46-69 
ADI2 

J46-71 
ADI3 

J46-74 
ADI4 
IADI51 

J46-72 
ADI5 
IADI61 

" 

" 

" 

3 

"';5 V 

R~ 

R~ R~ 

R~ Rki 
R~ R~ 

R~ 
~v 

+5 

R~ 

R~ R~ 

R~ R~ 

R~ R~ 

~ 
&v 

NOTES: 

4 

5-20 

I. IN A 32K X 18 CONFIGURATION ADDRESSES 
AD-14-15-16 SKIFT TO AD-15-16-17. 

2. THE I I DENOTES THE ADDRESS INPUTS 
TO BE USED IN 32K X 18 CONFIGURATION. 

3 

2 

I 74S157 

2 IA 4 

~ IB 
5 2A 7 

~ 2B 
II 3A 9 

Z67 
10 38 
144A 12 

13 4B 

I SELECT 

J5 
OV 

74S157 I 2 IA 4 

L....2 IB 
5 2A 

7 

6 
~ 2B 

9 
3A zn 

103B 
144A 12 

13 4B 

I SELECT 

il5 

ov 

ADDRESS REGISTERS 

MEMORY ELECTRONICS 
BOARD SCHEMATIC OEM 
16K X 36 8 32K X 18 

2 

1 

-
-
--

MA08 
1111 

MA09 
131,321 

MAIO 
131,321 

MAli 
127,281 

MAI2 
127,281 

MAI3 
110,27,281 

MAI4 
1211 

MAI5 
1211 

0/ 

60448600 A 

D 

c 

B 

A 



4 3 

A 

4 3 

60448600 A 

2 

MEMORY 
POS-2 POS-3 POS-4 

SELECT (MSl 

0 
I X 

2 X 
3 X X 
4 X 

5 X X 
6 X X 
7 X X X 

X' CLOSED SWITCH 
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NOTES: 

4 3 1 

J4Z-5 )>-----------I .... --------------I.-------------.~ VTH I BITS 0 THIIU 17 (8 THRU 10) 
VTHI 

0.01 50V 0.01 IIOY T C2.,30,'4,58,42,44 T 

jO.OI IIOV +~~ 50V 
C 3 17 I II ,15,19,2' 

VTH J45-4 
VTHZ 

_+0.01 50V to.OI. IIOV , 
C49 THRU C84 

J42-1 

J42-2 
+5V 
J45-5 

+5V 

J45-6 

JI-4 OV 

J5-12 J45- 4 " 

J45-8 
J43-IZ ( 

J43-16 ( 
~ 

J4Z-4 

J42-5 

J45-1 

J43-20 

J43-24 ( 

J44-5 ( 

J45-2 

J16-2 
I 

THRU 
J44-9 

J44-13 ' 
J44-17 ~ 
J44-21 ~ 

I 
J41- 2 

J44-25 

JI-7 ~---~----------------------------------.~ +15V +15V 
J5- II oE----' 

-15V JI-8 ~(---------------------------------------------------------------------~. -ISV 
-SVI J42-4 ( •. - SVI 

-SV2 J4S-3 ( • -SV2 

BITS 18 THRU 35 (10 THRU 14 ) 

J43-2S) • CLR-O (6,7,8) 

J43-26) • COi=T (8,9,10) 

J44-4 ) • 1:1:Ir-"2 (10,11,12) 

J44-3) • CLR-3 (12,13,14) 

J43-28) SASOA (6,7,8) 

OJM-I §-----..----.. SASOB (6,7,8) 
OJM-20. SASIA (8,9,10) 

.------OJM-3 

+-------0 JM- 4 
J43-27)>-----------------------<>----------------_" SASIB (8,9,10) 

J44 -I )>---------------------------------------~------------------------------: SAS2 A (10,11,12) 

OJM-5 §-----..----.. -SAS2B (10,11,12) 
OJM-SO. SAS3A (12,13,14) 

.-------0 JM-7 

+-------0 JM- 8 
J44- 2 )>-----------------------<>----------------_. SAS3B (12,13,14) 

I. UNLESS OTHERWISE SPECIFIEO. S. 
( ) THIS SYMBOL REPRESENTS A MALE PIN CONNECTOR. ALL RESISTORS ARE 1/4W, 5%, ALL DIODES ARE IN4601, 

ALL CAPACITORS ARE IN MICROFARADS. 

2. THE FOLLOWING RESISTOR MODULES ARE 330 OHMS: 
RM- S THRU RM - 28, RM -31 THRU RM -38. 

3. THE FOLLOWING RESISTOR MODULES ARE 470 OHMS: 
RM I THRU RM4 ,RM 39 THRU RM4S. 

4. RM47 THRU RM53 ARE NOT USED. 

5. BELOW IS A SCHEMATIC DRAWl NG OF RM 54 THRU RM89: 

14 13 

120n 120n 

1 loon 

7. 

8. 

9. 

~ THIS SYMBOL REPRESENTS A FEMALE PIN CONNECTOR. 

_ THIS SYMBOL WILL BE FOUND ON RIGHT BORDER, IT INDICATES DIRECTION OF 
SIGNAL FLOW. TO RIGHT OF ARROW WILL BE SIGNAL NAME OR MNEMONIC AND IN 
PARENTHESES ( ) THE PAGE NUMBER OF ALL DESTINATIONS. 

- THIS SYMBOL WILL BE FOUND ON LEFT BORDER, IT INDICATES DIRECTION OF 
SIGNAL FLOW. TO LEFT OF ARROW WILL BE SIGNAL NAME OR MNEMONIC AND IN 
PARENTHESES ( ) THE ORIGINATING PAGE. 

10. JM-I, JM-3, JM-5,AND JM-7 ARE INSTALLED FOR 82791402 ASSEMBLIES. 

II. JM-2 ,JM-4 ,JM-S,AND JM-8 ARE INSTALLED FOR 82791400 8 8Z791401 ASSEMBLIES. 
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-15V ---OJM-9O------i 1/_-___1>-----.-----...... ----_.-----.-----...... ----.... -----., 
I 

DM-36 
I 

JI-5 YCHG ~-.... -------1~/_-___1>---/_-.---~-...... ---_+--_.--~/_-.---~--...... --_+-.... --~-~~--+_---. YCHG (3) 

J5-ID 

J,,-9 YRCO f--~------nl_~~--~~~---~~---~~---~~---~~---~~--~~~---~---. YRCO (3) 

J4-1O YRCI f---.... --~----_+-f~-._-----~._---+_._---~._---+_._---+_._-----+_._-----~._---+_---~YRCI (3) 

J2-2 YWAI ~---~~~-~ ~~_+--_+~_+--_+~_+--_+~_+--_+~_+--_+~_+----_+~_+--_+~_+--_+---~YWAI (3) 

J4~1 YRC2f--_.--~---+_~_r__.----r_._---~~---_+_.----r_._---~~------_+_.-r--~r_r----~---.YRC2 (3) 

J2-3 YWA2 ~---~___.>---+---l YWA2 (3) 

J4-12 YRC3 ~-_.-~---+---l /--.------+-.----+-.----+-.-----+-.------+-.-------+-.-------+-.------+------~ YRC3 (3) 

J2-4 YWA3 ~---~___.>--+---l ~~_+----_+~_+----_+~_+----_+~_+----_+~_+----_+~_+-----+~_+----_+~_+----_+------~YWA3(3) 

J4-13 YRC4 ~-_.-~-----~ ~-.------_+-.------_+-.------_+-.------_+-.------_+-.------_+-.------_+_.------_+----~ YRC4 (3) 

J2-5 YWA4f----~___.>_--+_~r_~_+-----+_6-+_---~~_t--_+~_+----+_6-+_----~~_t----_+-4_+---r_~t---~---. YWA4 (3) 

J4-14YRC5f--_.-~---+_{Lr_---1-------+_._------~~------_+---1-------+_._------~~---_+_1-------r_._---~---. YRCS (3) 

J2-6 YWA5f-----~-1>_-+_~}_~_+----t-6-+_----~~_t----_+-4_+----t-~+_---_r~_t----_t-4_+,_----t_~t---~---. YWA5 (3) 

J4-15 YRC6 f--...... -+_---f--i }--.------_+-.----_+-.----_+-.----_+-.------_+~-----_+~----_+~---_+-----.YRC6 (3) 

J2-7 YWNl f----~___.>--+__II r_~_t----4_~+_---~~r_--_+~_+---_+~_t----4_~+_----~~~--_+~_+----_t------.YWNl (3) 

J4-16 YRC7 f--_.--~---+__i r_~------4_~------~.-----_+~------_+~------4_~------~~----_+_.------_t------. Y~7(3) 

J2-8 YWA7 f----+--.>--/--i r_~_t----4_~+_----t-~r_--_1~_+----_+~_t----4_~+_----~~r_--_1~-+----_r------.YWA7(3) 

+15V 
JI-16 YSKO 

A JI-/5 YSKI 
JI-I4 YSK4 f-------------------------------' 
JI-I3 YSK5 ~---------------------------------' 
JH2 YSK8 
JI-I/ YSK9 
JI-IO YSKI2 f-------------------------------------------------------' 
JI-9 YSKI3~(------------------------------------------------------------------------------------------~ 

NOTES: 
I. JM-9 IS NOT INSTALLED FOR 82791402 ASSEMSLlES. 
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I 
14 

I 
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I 
14 

I 
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I 
YWA4 (2) ~------------~14~~~-----~~----~-~~---+~1----4-~-+----~~----1-~+----+~ 
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I 
DM-33 

I 
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YRC6 (2) 

I 
DM-34 

I 
YWA6 (2) ~------------~14~~4-----+-~+-----~~~---+~-+-----r~1-----+---t-----~~-----+-" 

YRC7 (2) 

YWA7 (2) 

J5-1 YSK2 
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J5-4 YSK7 
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NOTES: 
I. JM-II IS NOT INSTALLED FOR 82791402 ASSEMBLIES. 
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J5-9 XCHG XCHG(5) 

JMI0(5) 

J'I-I XRAO XWCO (5) 

J2-9 XRAO XRAO (5) 

J4-2 XWCI XWCI (5) 

J2-10 XRAI XRAI (5) 

J4-3 XWC2 XWC2 (5) 

J2-11 XRA2 XRA2 (5) 

J4-4 XWC3 XWC3 (5) 

J2-12 XRA3 XRA3 (5) 

J4-5 XWC4 XWC4 (5) 

J2-13 XRA4 XRA4 (5) 

J4-6 XWC5 XWC5 (5) 

J2-14 XRA5 XRA5 (5) 

J4-7 XWC6 XWC6 (5) 

XRA6 (5) 

J4-8 XWC7 ~-;--f----+-r Xwr;r (5) 

J2-16XRA7 E----+_~~-t_114.~~~r_--t_4-+_--~~_t--_t~~r_--t_4-+_--_r~_t--_t~~r_--t_--+_--~---~ XRA7 (5) 

J3-1 XSKO 

J3-3 XSK2 

J3-5 XSK4 

J3-7 XSK6 

J3-10 XSK9 

J3-12 XSKII 

J3-14 XSKI3 

J3-16 XSKI5 

NOTES' 
I. JM-IO IS NOT INSTALLED FOR 82791402 ASSEMBLIES. 
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CORE ARRAY 

SCHEMATIC 94200 

2 
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A 



4 3 2 , 
XCHG (4) 

JM-IO (4) 

.XWCO (4) 

D OM-I 

I 
D 

XRAO (4) 14 

XWCI (4) I 

I 
OM-3 

I 
XRAI (4) 14 

XWC2 (4) 

I 
DM-5 

I 
XRA2 (4) 

C C 
XWC3 (4) 

I 
OM-7 

I 
XRA3 (4) 

XWC4 (4) 

I 
OM-II 

I 
XRA4 (4) 14 

XWC5 (4) 

I 
DIH3 

B 
I 

B XRA5 (4) 14 

XWC6 (4) 

I 
OM-15 I 

I 
XRA6 (4) 14 

XWC7 (4) 

I 
OM-17 

I 
XRA7 (4) 14 

JlHI XSK8 

A J3-11 XSKIQ A 
J3-13 XSKI2 

OV 
J3-15 XSKI4 

.13-2 XSKI 

J3-4 XSK3 

J3-8 XSKII 

J3-8 XSK7 

CORE ARRAY 54211 

SCHEMATIC 94200 

4 3 2 , 
60448600 A 5-59 



, 
BIT 0 

CII78 r-""" - -----.--- ---- -----, +BY . 7520 I 
D' I· I Rill 

P24-2 I I IK 

P24-1 "5 

J24-4 IA 
I 
1/4 +.SY 

(I) YTHI RM4! 
I 470.11 

JU-S 
112 7 J24-1 

PZ4-S I 
P24-S I P4!-1 

I 
P24-4 I 

Ii --1- r1~ JZ4-S OY o 8 9 • 

(I) SASOA 

(I) SASOI -SY fN +!IY 
( I) Ci:ii1i 

J2,-S 

CR78 
------, 

pu-s .1 I 
+'Y 

ii' I 
PZ'-4 I RM45 

470.11 
PZ'-8 

TNii 4 JZS-I II J2S-S 

(I) VTHI 10 P4!-1 

J25-4 IA R20 

C IK C 
P2S-1 

14 4 

I SA P25- ! I 
P2S- Z !lr 2 I 

L 7520 J 
YA 

CR80 CR79 -- - --- - -Ic~---rrr J2S-! ov 
l'IOOPF 

-SV fN +SY 

JIS-! n: 
BIT 2 

CR83 CR84 zr - - -- - -7520-- - ---I +5V 
P26-5 SA 

n I R21 
PIS-I I IK 

14 "5 
pas-I I 

IA 114 +SV 
J2S-4 , 

10 I RM42 (I) VTH I 470.11 

J26-S Ia 7 112 Iii 
I J2S-1 

8 P2S-S I B 
sa I P4!-3 

P26-S 

ii I 
P26-4 

I CR82 

-rl1~ JZS-S Yi OV 

(I)SASOA 

(I)SASOa -sv ov +5V 
(I) CLR-O 

Ii J27-S "BIT 3 10 ------'----, CR87 
P27-5 sa I 

iI" I +sv 
PZ7-4 I 
P27-S I 

J27-5 IB 1/2 
J27-1 

(I) VTH 
P4!-S 

JZ7-4 

PZ7-1 

A P27-! SA I A 
PZ7-2 SA 21 

I 7520 CR8S 
L -"""'"- - ---Ec-;;---n fN 

J27-! 
+IOOPF 

INHIBIT 

~ CORE ARRAY 
SCHEMATIC 94200 

4 a 2 ~ 
5-60 60448600 A 

~ 



c 

B 

A 

4 3 
J28-3 

CR91 CR92 

P2B-3>-~S~A~------~--_r----~--------------~~_1 

P2B-2>-~SA~----------~---1------~---' 

P28-1 )-----------~ 14 

J28- 4 IA 

(I) VTHI 10 

J28- 5 IB 

P2B-S >------------' 

P28-5 >--S~B~----------~----_r--_r--~-----' 

P2B-4>-~S-~B~------~--~----~--~----------~4-__1 
CR90 

J28-E) OV 

2 

I 

I 

--1- rl~ 10 8 t IS 
(I) SASOA .------------------------------------------------------1 
(I) SASOB .------------------------------------------------------tt 
(I) ~ ~~~-------------------------------------------------rr_----------_r 

J29-S YB 10 

-5V OV +5V 

CR95 
P29-5>-~s~e~------~--~----~--------------~~-i 

--------, 
I 
I 

, 
+5V 

'--------(P43 - S 

+~V 

P29-4>-~s~e~----------~----_r------~----, I RM42 

P29-S)------------, I 47011 

J29- 5 IB )-__ ~1~12~~~4~~~!NH~N~H~J29-1 

10 

J29-4 
IA 

P29-1 )------------' 14 4 

P29-3>-~S~A~--------__ ~----~--_r--~----~ 

P29-2>-~SA~------~~~r_--~~~r_----------~~, 
CR94 CR93 

J29-3 OV 

J30-3 

I 
I 
I 

7520 J 
-- --Yc;;---rrrS 

tlOOPF 

-5V OV +5V 

BIT 6 
-- -- -- -- -- -- 7520 - -- - - -- -I 

P30-3 >--S~A~------~--_r----~--------------~~_1 I 
CR99 CRIOO 

P3Q-2 >-~S~A~ __________ ~~--~------~----, I 

P30-1 >-----------, 14 

J30-4 IA 

(I) VTH I 10 

J30- 5 IB 7 

P30-S )-__________ ...J 

P30-5 >-_S~B~ __________ ~----_r--_r--~----...J 

P30-4 >-~S~B~------~--~----~--~------------T__1 
I 

~ -Fl1~ 
-5V OV +5V 

CR98 
OV J30-6 

(I )SASOA ~-----------------------------------------------------t 
(I)SASOB~----______________________ H 
(I)CLR-O~~~-----------------------Hr-----~ 

J31-6 YB IL.!!'!.J ____ !2- ________ , 
CRI03 

P31- 5 >-_S~B~ ______ ~ __ ~----~--------------''_i__1 

P31- 4 >-_S-~e~ __________ ~----_r------~----, 

1 
I 
1 
1 

'------( P43-7 

R24 
IK 

+5V 

R25 
IK 

RM42 
47011 

>-____ 1"'12"-1r--+='-1r--<I"'N"'H_7 J31 -I J31- 5 IB 

P31-6 >--------, 

(I) VTHI 

J31-4 IA 

P31- I )------------' 

P31-3>-~S~A~---------~----~-_r-~---' I 
SA 21 

P31-2>-~------~--~----+---r---------~~I--1 7520 

L - --- ------Ec~---CRI02 

J31- 3 E--"I"'A'-___ ~--' 

SENSE AMPLIFIER AND 
DATA REGISTER 

4 
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CORE ARRAY 
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c 

B 

A 

4 3 2 
J32- 3 ~YA.!.' !!----'9----. BIT 8 r-------------------, 

~_~S~A ______ ~--+_--~------------~u-~ 7520 I 
P32-3" I , 
P32-2 >-->§A"'-_____ -+-__ -t-___ ._---, I I 

CRI07 CRIOS 

"3 P32-1 )--------, 14 

J32-4 ~",IA,,--___ .... __ --'-I 

(I I VTH, ~--------~IO~ 
J32-S IS 7 

+SV 

R27 
IK 

+SV 

1 

RM42 
47011 

P32-6 )----------1 
P32-S>-~~----~~-_4~_+~~-~--2~_f" 
P~-4>-~~---.--t--~~_t----, 

>-_---"""2'-+_.7:.....p--_Iliif=H"--7 J32-1 
I 

J32-6 

(IISASOA_----------------, 
(I ISASOS:================================~~==============~~ ___ ~ ( I ICLR-O 
(11~:================================r=;:==============~;--:~~:l (IISASIA 
(IISASIS _--==-----------------' 

J33-6 

CRI09 
P33-S >-~'----6---I_-___1--------' 

P33-4 )-~L-----~~-_4---~----2~~ 

, 
'-----0( P43-11 

HV 

RM42 
470n 

P33-6 >-------. 
J33-S 

)----""'--t_"""'S'-1r--"'''''--"7 J33-1 

( IIVTH 10 

J33-4 IA 

P33-1 )--------1 
14 4 

P33-3 >-~S~A~ _____ ._-~r__t-'-+--~ I 
I 

P33-2)-~!A~ ___ ~-~--~-+_-----~2~_1~ I 

L __ - --- -..1I~~--'-rrr6J CRill CRII2 

1'100 PF 
J33-3 OV 

-SV ov +SV 

J34 -3 
BIT 10 

CRIIS CRII6 SA 2r - - - - - - 7520 - -- -- - - - i 
P34-3 )-~~--~--+--~------~~-f" , 

.P34-2 )-~SA~ _____ +-_~ ___ ~---, I 

P34-1 

J34-4 IA 

10 

14 ',3 
I 

1t4 . 
I 
I 

L-------(P43-13 

R2S 
IK 

+5V 

R29 
IK 

+5V 

RM41 
470n 

(I ~TH, 

J34-5 IS 7 >-_....;.' ",'2'-+ __ 6!-~---"I",N.,.H--7 J34-1 

P34-6 )--------' 

P34-S >-_S~S~ _____ t_--I_~--4--~ 

P34-4 sa 
CRII4 

J34-6 OV 
(IISASIA ~------------------------___1 (IISASIS 
( IICLRi 

J3S-6 I 

CRII9 

P3S-4 )--'Si~ _____ ...... __ +---t_-_, 

P 3S- 6 >-------. 

I 

--FI1~ 
-5V OV +SV 

ILI!!IJ.I __ 12- ____ , , 
I +5V , 
I 

L------..(P43-14 

J3S-S IS ) ____ 1~12~--~~--~~ J35-1 

( 'IVTH, 
J35-4 

P35-1 

IA 

P35-3 )-~S~A~ _____ ._-_4-_+--+--~ I 

P35-2 )-~iA~ ___ ~-~--~-+_-----~2~1--~ 
I 7520 
L - -------Ec~---

1'100 PF 

CRIIS 
rN 

J35-3 

L-______ < P43-IS 

SENSE AMPLIFIER AND 
DATA REGISTER 

CORE ARRAY 
SCHEMATIC 94200 

4 3 2 
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4 3 2 1 

J36-3 fA BIT 12 
r-- - ---- --- --- - - ----, 

+sv CRI23 CRI24 7520 I SA P36-3 
I R31 

P36-2 
§A 

IK 

P36-1 14 

J36-4 IA 
+SV 

10 
(I) VTHI RM41 

IB 4TO.Il D J36- 5 
1,2 YNH J36-1 

P36-6 I 

P36-5 SB I P43-17 
I 

P36-4 sa 
I 

IB 
CRI22 

10-18 r1~ J36-6 ov 
(I) SASIA 

(I) SASIB -ev ov +sv 
( I) C'Lii"1 

IB J37-6 10 ---- -, 
CRI27 

I se P37-S 
I 

P37-4 SF I 

P37-6 
tNil 

IB J37-1 
J37-5 

(I) VTH I 
10 P43-18 

IA 
J37-4 

C C 
P37-1 > 14 4 

SA I 
P37-3 I 
P37-2 SA I 

7520 J 
CRI26 CRI25 

--~~~:--rrr J37-3 fA ov 

-sv ov +5V 

J38 -3 fA 

CRI31 CRI32 
____ ~T~'L _____ ~ 

+SV 
P38-3 , SA 

SA R33 
P38-2 IK 

1,3 
P38-1 >-- I 

IA 114 +SV 
J38-4 

(I) VTH I . RM41 
I 470.ll 

J38-5 Ie 
1,2 INi! J39-1 

B P38-6 >---- B 
P38-5 ) 

S8 P43-19 

P38-4 ) Sii 
I 

Ii 
CRI30 

-rll~ J38-6 

(I) SAS IA • 

(I) $ASIS -5V OV +5V 
(I) CCR-1 n J39-6 

CRI35 

P39-5 
58 

P39-4 sa 

P39-6 

J39-5 IB mH J39-1 

(I) VTHI .. 
10 

P43-21 

J39-4 ( IA 

P39-1 ) 

A P39-3 
SA A 

P39-2 
SA 

CRIM 7520 

IA ov -- ----EC~---lB 
J39-3 

'rIOOPF 

-sv 

SENSE AMPLIFIER AND CORE ARRAY 
DATA REGISTER 

SCHEMATIC 94200 

4 3 2 1 
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c 

B 

A 

4 3 2 
J40-3 BIT 16 r- - - ---- -- - --- - --- --, 

SA 2 7520 I 
P40-3)-~~----~---+----~------------~~I__1 I 

CR139 CRI40 

P40-2 )-_,!A~ __________ -+-____ + ______ ,-__ --, 1 I 

~O-I )----------, 

J40-4 IA 

IB 

14 

10 

7 

1,3 
I 
114 

+5V 

R35 
IK 

+5V 

, 

RM 41 
4700 

II) VTH, 

J40-5 

P~-6)---------~ 
).... __ --..:.1~124_--,,7~p__~I'-!lNL!!H~ J40-1 

1 

~0-5 )-~~--------~p----~--_t--~--~ 

P40-4>-~L-------,---~--~~_t----------~,--i 

J40-6 OV 

I 
I 
I 

1.--------(P43-22 

( I) SAS I A _--------------------------------------------------; 
--1- 19 1-1 10 8 19 16 

(I) SASIB -SV OV +5V 
(I) ~ -~~----------------------------------------------Mr----------_i 

J41-6 fij 10 ____ -, 

CRI43 
1 
I 

+5V ~1-5>_-'S~B~---~-~-~~------~~-i 

P41-4>_~S~BL------~-~~--~--, 
1 RM41 

P41- 6 >----------, I 4700 

J41-5 IB )...._-!.11~2_._-~8'__1p__--!tNiI"'N"-_7 J41 _ I 

(I) VTH I _---------'-"0, RM71 

J41- 4 IA 

P41- I )-----------' 14 4 

P41-3)-~S~AL------p__-~-_t-4-----J I 
I 

SA 2 1 P41-2>-~------~--+---~--_r--------~~L--~ 7520 J 

J41-3 
CRI42 CRI41 OV -- - -- - -- - - L';; - - - r r f6 

J'OOPF 

-5V OV +5V 

J6-3 
CR2 CRI 

BIT IB 
SA 2 r - -- -- -- - - 7520 -- -- -- - - - i 

~-3>-~------+-~~--4r------------~_i~ I 
~-2 >-_'S~A~ _____ ~~~---_._--, 1 

P6-1)----------, 

J6-4 IA 

14 1,3 
I 

114 

1.-----<.P43-23 

R36 
IK 

+sv 

RI 
IK 

+5V 

II) VTH 2 _-----------",0 1 RM44 
1 4700 

J6-5 IB 7 

P6-6 >-------

OV J6-6 
(I)SAS2A~-----------------------------------__1 
(I)SAS2B_----------------------------tt 

)...._......;.1!!12'-+ __ ~2'_<p__---"I"-N!lH~ J6-1 
I 

I 
I 
I 
1 

--rIT~ 
-5V OV +5V 

1.-______ -( P44-2B 

(I) ~--=~------------------------------------------_t+_--------__; 
J7-6 fij 'L ~UL _!L ______ -, 

CR6 
P7-S >_~S~B~---+--~-~p__-------~~_1 
P7-4 >--'H"!!.. ______ -+ __ + ___ .,-___ 
P7-6 )-------, 

J7-S IB 

(I) VTH2_---------"'i 

J7-4 IA 

P7- I >------------' 
P7-3)--'S~A~-----~p__-~--_t---+--~ 1 

SA 21 
P7-2)-~~----~--_t----~--t---------~~I--1 7520 

Iii CR7 L - -- -- - - - -- .:IT C--; -- - --
J7-3 ~=------""">---' +,'OOPF 

I 
I 
I 
1 

+5V 

)...._~1!!12_._-~~--=I~NH~_7J7~ 

1.-------.(P44-27 

SENSE AMPLIFIER AND 
DATA REGISTER CORE ARRAY 

SCHEMAtiC 94200 

4 3 2 1 
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B 
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4 3 2 , 
J8- 3 II BIT 20 

CRIO CR 9 
r-- - ---- -- - --- - - -- --, 

+5\1 

P 8-3 SA 2 7520 1 

SA I I R3 
P8-2 I I IK 

P 8-1 113 
14 

I 
J8-4 IA 

114 +511 

(I) IITH2 
10 

RM45 
IB 7 470n D J8-5 

112 INii J8-1 
P8-6 1 

P8-5 SB I P44-26 

Ii I 
P8-4 I 

CR II --1- rl~ Iii J8-6 011 10 8 9 16 

( I )SAS2A 

(I)SAS2Bo 
-5'V ov +5V 

( I ) CLR-2 

J9-6 Iii 
10 

CRI4 
---- -, 

P9-5 , 
SB 1 

1 
+511 

P9-4 sa 
1 RM45 

P9-6 470n 

112 7 %Nil J9-1 
J9- 5 IB 

( I) IITH2 
10 P44-24 

J9-4 
IA R4 

C I K C 
P9-1 

14 4 

I SA 
P9-3 

I 
P9-2 SA 1 

CRI5 CRIS 
7520 -rrrJ J9-3 'fA 011 --L~--

1'IOOPF 

-511 011 +511 

JIO-3 'fA 
BIT 22 

CRI8 CR 17 ---- -----------. +511 
PIO-3 

SA 7520 

PIO-2>--~ R5 
IK 

14 
113 

PIO-I 1 

JIO-4 
IA 114 +511 

(I) IITH2 
10 RM45 

470n 

JIO-5 ~ 1,2 6 INH 
JIO-l 

B P10-6 B 
SB P44-23 

PIO-5 

PIO-4 
sa 

1 

Iii 
CR 19 

-rll~ JIO-6 011 

( I )SAS2A 

( 1 }SAS2B -5V OV +SV 
( 1 ) CC"if=2 

Iii JIi- 6 II BIT 23 10 ----------.., 
CR22 

PII-5 
SB 1 

58 I +511 
P 11-4 

1 RM45 

PII-6 1 470n 

JII- 5 IB 112 INii JII-I 

(I) IITH2 
P44-22 

JII-4 IA 

PII-I 

A PII-3 
SA A 

PII-2 
SA 

CR23 7520 

'fA 011 -- ----Ec;----
JII- 3 

1'100"" 

INHIBIT 
CORE ARRAY 
SCHEMATIC 94200 

4 3 2 
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4 3 Z 
J12-3 r-- - ---- _~T_2i.. ___ -----, 

CRIS 7520 I +5Y 
P12-3 

I R7 
P12-2 I IK 

1r3 PI2 -I .4 
I 

JIZ-4 114 +5Y 

10 
(r) YTH2 RM45 

4700 D m 7 J12-5 
112 4 fiiiI JIZ-I 

PIZ-6 I 
PIZ- 5 SB I P44-2D 

I 
PIZ-4 S I 

CR27 

--l-rl~ JIZ-6 Ii OY 10 8 9 /6 

(I) SASZA 

(.) SAS2B -5Y 011 +5Y 
(') CLR-Z 

fIi J13-6 10 ---- -, 
CR30 

I P13- 5, SB 

I +5V 

P13-4 Sif I RM45 
I 470n PI3-6, 
I.z 3 mH J13-1 

J13-5 IB 

(I) YTHZ 
10 P44-19 

IA R8 J 13-4 
IK C C 

PI3-1> 14 4 

I SA P13-3 I 
SA 2 I P13-2 

L 7520 J 
CR31 CR32 

- - - - -- - - f~~F- - - r r r J13-3 fi OY 

-5Y 011 +5V 

J14- 3 n 
CR34 CR33 r------~L~-----~ +5Y 

SA 2 7520 • P14-3 

P14-2 >-.5A . 
R9 
IK 

P14-1 
14 

+5Y 
J14-4 IA 

10 I RM45 (I) YTH2 I 470n 

J14-5 18 
h2 2 INH J14-1 
• P14-6 
I B B P14-5 

I P44-18 
P14-4 

I 
J 14-6 IIi I 

(I) SAS2A ---Ml~~2-rIl~ (I) SAS2B 
T'OOPF (I) ID!=l! 

(I) CiJi:3 ~ -5Y OV +5Y 

(I) SAS3A 

(I) SAS3B 

J16-6 Iii 

+5Y 
P16-5 

RM45 P16-4 470n 
P16-6 m JI6-5 J15-1 

(I) VTHZ 
P44-16 

J16-4 IA 

P16-1 

A P16-3 
SA 

I A 
SA 21 

P 16-2 
I 7520 

J 16-3 fi L - - - - - - - Ec;- - - -
T'OOPF 

SENSE AMPLIFIER AND CORE ARRAY 1 DATA REGISTER 
SCHEMATIC 94200 

4 3 2 1 ~ 
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4 2 , 
JI6 - 3 n BIT 28 

CR42 CR41 
r-- - ---- -- - --- - --- --, 

+.v 
PI6 - 3 SA 7520 I 

SA I I RII 
P 16- 2 I I IK 

P16- I 113 
14 

I 
JI6 - 4 IA 

114 +'V 

(I }VTH 2 
10 

RM46 
18 470n D J 16- 5 

li2 fiiii J16-1 
PI6 -6 I 
PI6-' 58 I P44-1' 

B I 
PI6 -4 I 

CR43 

--l-rl~ IB JI6 -6 OV 10 8 9 16 

(I}SAS3A 

(I }SAS3B 
-.V OV +'V 

CLR-3 

J17-6 IS 
I. II BIT 29 10 r----- ----- -----, 

CR46 

PI7 -. 
S8 I 

+5V 

SB I 
P17- 4 I RM46 

P17-6 I 470n 

112 nrn J17-1 18 II J17- • 

(llvTH2 10 RM 83 P44-14 

J17-4 IA RI2 

C IK C 
P17-1 

14 4 

I SA P17-3 
I 

P17-2 SA 2 I 
L 7520 J 

IA 
CR47 CR48 -- ---- --L~-- -rrr J17-3 ov 

1100PF 

-5v OV +5v 

JI8 - 3 IA 
BIT 30 

CR50 CR49 r--------------~ +5v 
PIS- 3 SA 2 7520 i 

SA I RI3 
PIS-2 IK 

14 113 
P18-1 I 

J 18-4 IA 114 +.V , 
(I )VTH2 10 I RM46 

I 470n 

JIS -5 18 7 
112 INii JIS-I 

B PIS-6 B 
58 P44-12 

PIS -5 

PIS-4 Sii 
I 

Ii CR52 

-Fll~ JI8 -6 OV 

(1ISAS3A 

( I }SAS38 • -5V OV +5V 
( I I CiJj":3 

IB J19-6 II BIT 31 10 ----------., CR.4 

PI9-' 
S8 I 
SB I +.V 

P19-4 I .RM46 
PI9-S I 470n 

Jlg-. 18 112 Iiiii J19-1 

(1IVTH2 
P44-11 

J19-4 IA 

PI9-·1 

A P19-3 SA 
I A 

P19-2 
SA 21 

I 
7520 CR55 L - -- ----Ec;----IA r:N 

J19-3 
.IOOPF 

INHIBIT 
CORE ARRAY 
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4 3 2 
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4 3 2 1 
J20-3 YJ[ 

BIT 32 
eR57 

r- - - ---- --- --- - - -- --, 
+5V CR58 7520 I SA P20-3 

I I SA RIS 
P20-2 1 I IK 

113 P20-1 14 
I 

J20-4 IA 
114 +5V 

(I) VTH 2 
10 

RM46 

IB 7 470n D J20-5 
112 4 fNli J20-1 

P20-6 1 

P20-5 I P44-10 
I 

P20-4 I 
IS --l-rl~ J20-6 ov 10 8 9 16 

(I )SAS3A 

(I )SAS38 
-SV ov +5V 

(I)CLR-3 

J21- 6 Iii 
10 

CRS2 
-------, 

I 58 
+5V P21-5 

1 
P21-4 sa I RM46 

I 470n P21-6 
112 f1iiH J21-1 

J21- 5 IB 

(I )VTH2 10 P44-8 

J21- 4 IA RI6 

C I K C 
P21-1> 

14 4 

I P21-3~ I 
P21-2 SA I 

7520 -rrrJ 
CR63 CR64 --r---

J21-3 I'i ov 
tlOOPF 

-5V OV +5V 

J22-3 n 
BIT 34 CR66 CR6S r--------------~ +5V 

P22-3 SA 2 7520 I 

P22-2>---~ 
I RI7 

IK 

113 
P22-1 14 

I 

J22-4 IA "4 +5V 

10 I RM46 (I) VTH2 I 470n 

J22-5 IB 7 
112 2 INti 
I 

J22-1 

B P22-6 I B 
I P44-7 

P22-5 58 

sa I P22-4 
I 

Ii 
CR67 

-rrl~ J22- S OV 

(I) SAS3A 

(I) SAS38 -5V OV +SV 
(1)CLR-'3_ 

J23-S IS 

CR70 

P23-5 58 

+SV 
P23-4 sa 

RM46 
P23-6 470n 

J23-5 18 INti J23-1 

(I) VTH 2 P44-6 

J23-4 IA 

P23-1 

A I A SA I P23- 3 

SA I P23-2 
1 7520 CR71 

- -- - ---JTc~-- -leflJ IA ov 
J23-3 

'!IOOPF 

-sv ov +5V 
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o 

!l> 

0) 
I 

...... 

CONTROL DATA MEMORY ELECTRONICS 
BOARD COMPONENT ASSEMBLY 
OEM 16K X 36 BIT 

QUANTITY REQUIRED 

CODEIDENT 

._, - I ~ I I -+-

19 I 15109700 1 1 
AA3181 REV. 8171 

DOCUMENT NO. REV. 

SHEET 1 of 6 82842600 02 
UNIT 

OF 
MEAS 

-+--+-

NOMENCLATURE 

OR DESCRI PT ION 

MEMORY ELECTRONICS BD. 
BCP DETAIL 
HEADER, STRAIGHT 
1-28, "BERG" 65274-3 
RECEPTACLE, MODD II. 
"AMP INC·" 85861-2LP 
EJECTOR, CARD 
"SCANBE" S-200 
WIRE, 28 AWG 
TEFLON STRANDED, WHITE 

MEMORY ELECTRONICS BD· 
SCHEMATIC 
!SN7438J 
iINTERGRA TED CIRCUIT 

SN74S00J 
INTERGRATED CIRCUIT 
SN74S04J 
INTERGRATED CIRCUIT 
SN74S05J 
INTERGRATED CIRCUIT 
SN74S08J 
INTL_~GRATED CIRCUIT 
SN74S10J 
'INTERGRATED CIRCUIT 
SN74S11J 
INTERGRATED CIRCUIT 
SN74S20J 
INTERGRATED CIRCUIT 
SN74S22J 
INTERGRATED CIRCUIT 
SN74S40J 
INTERGRATED CIRCUIT 
SN82S41 
INTERGRATED CIRCUIT 
SN74S74J 
INTER GRATED CIRCUIT 

SPECIFICATIONS, 

NOTES, OR MATERIAL 

IZ4o, 41, 44, 45-~5~ 
55,56,61,62,79,80 
85,86,91,92,97,98 
103,104 
Z42,46,48,64,65,81 
88,95 
Z37,38,39,66,83,84 
94,107,111 --

IZ109, 110, 116 

Z52,57,58,59,63 

Z53,82,87,102 
Z90,100 

Z93,96,101 

Z43,49,54,60 

Z70,76,106 

Z99,105 

Z89 
PRINTED IN U.S.A. 
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CONTROL DATA CODE IDENT DOCUMENT NO. MEMORY ELECTRONICS 
BOARD COMPONENT ASSEMBLY SHEET 2 of 6 82842600 

FIND I PART QUANTITY REQUIRED 
UNIT 

OF 
MEAS 

NOMENCLATURE 

OR DESCRI PTION 

SPECIFICATIONS, 

NOTES, OR MATERIAL NO. IDENTIFICATION 

00 

20 17186100 8 

21 15117400 7 

22 15138800 4 

01 

8 

7 

4 

SN74145J 
INTERGRATED CIRCUIT 
SN74S15TJ 
INTERGRATED CIRCUIT 
SN74S174J 

Z117 - 124 
Z47,67,68,69 
73,74,75 

INTERGRATED CIRCUIT Z71, 72, 77, 78 
SN75452 1Z1-36, 108,112,113 

23 151130"" II 1. II 1. ~~, OM, OM, ,INTERGRATED CIRCUIT 114,1~._. __ --I 
420-9031 ' 
TRANSISTOR QUAD TMI 
610-9035 
INDUCTOR TMI 
500-9084 

QM1-16 

L1,2 

TRANSfORMER TMI IT68,80 ; t' I I 500-1031 1T1,5,12,19.,26,33,31 =t- I TRANSfORMER TMI 44,51,58 I 500-1033 T2,6,9,13,16,20,23 
l'"clchrJP .. uul .... I.;,..1 I I TRANSfORMER TMI 27,30,34,38,41,45, 

I 48,52,55,59,62,66, -+_ 67,69,70,72-79, 
T 81,88 

500-1093 1T3,4,7,8,10,11,14, 
h' Ph' 'R'YY OIY .lY ,TRANSfORMER TMI15,17,18,21,22,24, 

25,28,29,31,32,35, 
36,39,40,42,43,46, 

~-+--------~~---r--f---r--t---r~I.--+---+--
I 

30 82830900 1 1 

31 82788000 15 15 

32 82787900 119 119 

33 82808300 25 25 
I 

A43181 REV. 8171 

L· I 147 ,49,50,53,54,56, 1 +-- 57,60,61,63,64,65, 
71 

620-9029 
DELAY LINE TMI 
SN346 
TRANSISTOR 
21113725 
TRANSISTOR 
2N2~b"" Iw.lr.lr .... '.Ircu,.Irc.lr, 
TRANSISTOR IQ134,Q141-159 

PRINTED IN U.S.A. 
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0) 
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AA3181 REV. 8171 

MEMORY ELECTRONICS CODE IDENT 

BOARD COMPONENT ASSEMBLY 

QUANTITY REQUIRED 

SHEET 3 of 6 

UNIT 
OF 

MEAS 

NOMENCLATURE 

OR DESCRI PTION 

REV. 

02 

SPECIFICATIONS, 

NOTES, OR MATERIAL 

PRINTED IN U.S.A. 
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(7) 
I 
~ 

(7) 

0 
~ 
~ 
00 
(7) 

0 
0 

» 

CONTROL DATA MEMORY ELECTRONICS 
BOARD COMPONENT ASSEMBLY 

EM 16K x 36 BIT 

FIND I PART QUANTITY REQUIRED 

NO. IDENTIFICATION 

00 01 

.s.11 245000511 16 16 

52 

531 245000551 231 23 

541 _~LL5D00631 10 1 1:1 
1 1 1 I 

121 

I I I I 

58 

591 245000831 11 11 L_ 1 

1 61.1 24500",..,1 ~I :.1 
AA3181 REV. 8/71 

CODEIDENT 

I 1 I 

I I I 

SHEET 

I 

I 

UNIT 
OF 

MEAS 

[ r--n 

I 

1 

4 of 6 
DOCUMENT NO. 

82842600 
REV. 

02 

NOMENCLATURE 

OR DESCRI PTION 

RESISTOR 
330 1/4111 5% 

RrSHioR 
470 1/4111 5% 

RESISTOR 
lK 1/4W 5% 
RESISTOR 
1·8K 1/4111 5% 
RESISTOR 

1
2• 2K 1/4111 5% 

RESISTOR 
4·7K 1/4111 5% 

1 =:~~Sl O~/4b1 5% 
RESISTOR 
100 1/2111 5% 

I RESISTOR 
220 1/2W 5% 

SPECIFICATIONS, 

NOTES, OR MATERIAL 

Rl09,112,115,118, 
121,124,127,130,13a, 
136,150,156,158,24~, 
289,293 

R110,113,11b,11., 
122, 125,128,131, 
134,137~]'60,]'6]', 
165,168,170,243, 
269,270,277,280,28c, 
287,291 
R139,140,144,162,2fiO, 
163,166,167,203-04 

R14::t, R159 
R145,151,152,157, 
164,169,171,172, 
263-265,267 

R2,3,4,6,8,9,11,12 
14,15,17,18,20,21, 3, 
24,26,27,29,30,32, 3, 
35,36,38,39,41,42, 
44,45,47,48,5D~51, 
53,54,56,57,59,60, 
62,63,65,66,[,1l,69, 
71,72,74,75,77,78, 
80,81,83,84,86,87, 
89,90,92,93,95,96, 
98,99.101.102,104, 
105,107,108,142 

R281 

R146, R294 

R179,180 
PRINTED IN U.S.A. 



C) 

o 
Ii'> 
Ii'> 
00 
C) 

o 
o 

0;> 

C) 
I 

tl1 

_ MEMORY ELECTRONICS 

I 
COOE JOENT I 

BOARD COMPONENT ASSEMBLY 
OLI'l _1bKx 3hBIT 

FIND PART QUANTITY REQUIRED 

NO. IDENTIFICATION 

00 01 

62 24500150 , [: 

63 24500159 t: 2 

_64 24500163 1 1 

65 24500165 1 1 

66 24500171 4 4 

67 68583315 2 2 

68 68583384 , [' c 

69 68583329 1 1 I I 
10 h85.83344 1 1 

71. hAt;A:j':\52 3 3 ._._- . 

7"' hAt;A:j:jr:;A 1. 1. 

73 82831003 1 1 

74 82831021 1 1 
I I .+ 

75 8?831019 6 6 I ' ---+-_.+--
I I , I 

76 82799400 1 1 I I 

77 24500133 4 4 

78 91938428 - 15 

79 91938426 - 15 

AA3181 REV. 8/71 

SHEET 5 of 6 PL 
I DOCUMENT NO. 

82842600 
I REV 

02 

UNIT 
NOMENCLATURE SPECIFICATIONS. OF 

MEAS OR DESCRIPTION NOTES. OR MATERIAL 

RESISTOR 
300 1/2W 5% R205,2o6 
RESISTOR 
680 1/2l!l 5% R241,t'45 
RESISTOR 
lK 1/2W 5% R255 
RESISTOR 
l·cK 1/;:111 5% R254 I 

RESISTOR - I 

2·2K 1/2t!1 5% IRl77,178,187,188 I 

RESISTOR ! 

39·2 1/8J11 1% R201, ~Dr' 
RESISTOR 

I 46·4 1/8W 1% R259,26o 
RESISTOR 

1150 1/8W 1% I R261 
RESISTOR 

1562 1/8W 1% R285 
RESISTOR 
1· 21K 1/8W 1% R278,288,292 
RESISTOR 
"'·21K 1/8W 1% R283 
RESISTOR 
3 3W 1% R256 

IRESISTOR 
12 3W 1% R257 
RESISTOR I 
38 5W 3% R271-276 

POTENTIOMETER 500 Ri:66 
RESISTOR 
56 1/2111 5% R197,198,199,2oo 

RM-l,3,4,7,9,11,13, 
RESISTOR MODULE 470 15,17,19,21,23,25, 

27,29 

RM-2,4,6,8,lo,12, 
RESISTOR MODULE 390 14,16,18,20,22,24, 

26,28,30 

PRINTED IN U.S.A.. 



Q) 
I 

Q) 

Q) 
Q 

"'" "'" QO 
Q) 
Q 
Q 

:to 

IIIIIIIIIIII MEMORY ELECTR'NICS 

I BOARD COMPONENT ASSEMBLY 
O:M 1.bl:: x 36 BIT 

FIND PART QUANTITY REQUIRED 

NO. I DENTI FICA TI ON 
00 01 

80 23235200 25 25 

81 82815600 134 134 

82 91921200 8 8 

83 82800700 1 1 

84 91931601 1 1 

85 91931701 1 1 

86 82813401 2 2 

87 2 2 

__ . ___ L..-~ __ -

A"3181 REV. 8171 

CODE IDENT I 
SHEET 6 of 6 I PL 

I DOCUMENT NO. 
82842600 

I REV. 
02 

UNIT 
NOMENCLATURE SPECIFICATIONS, OF 

MEAS OR DESCRIPTION NOTES, OR MATERIAL 

TRANSISTOR PAD TO-18 

TRANSISTOR PAD TO-5 

CIRCUIT JUMPER JM-1-8 

THERMISTER 100 25 0 C RT-1 

SWITCH 4 POSITION SW-1 

COVER FOR SW-1 
RECEPTACLE MODD II 
"AMP INC" 85865-2LP TP-1, TP-2 
2-RESISTOR~ 1/~W .!:J% 
o BE DETERMINED IN TEST R179, R184 

L-- ________ L--________ 

PRINTED IN U.S.A. 



(j) 

o 
t!>
t!>
o:> 
(j) 

o 
o 

> 

(j) 
I 
~ 

• ' . II I CORE ARRAY BOARD 

I COMPONENT ASSEMBLY 
or:M l.I. .. \( ¥ :((.. 

FIND PART QUANTITY REQUIRED 

NO. IDENTIFICATION 

1 82792200 1 

2 24500063 36 

3 82797200 36 

4 82797300 48 

5 82780802 36 

6 82796300 32 I 

7 82780700 14 
i--

I 

8 82788100 144 

9 82834300 36 

10 82797000 9 

~. 82813400 56 

1.1., A2795500 REF 

19 15127500 36 -

;:In 8?8(]D9DD 36 

22 82795400 1 

23 82795200 1 

24 82795300 REF 

25 91965100 REF 

27 24524418 -
AA3181 REV. 8171 

CODE IDENT I 
I 

I DOCUMENT NO. REV. 

SHEET 1 of 2 PL 82791402 

UNIT 
NOMENCLATURE SPECIFICATIONS, OF 

MEAS OR DESCRI PTION NOTES, OR MATERIAL 

PCB DETAIL 

RESISTOR 1·0K 1/481 5~ R1-36 
.LU~ L.L",!,Lj-b,Il-.LU,.Lc-

CAPACITOR 100Pf 100V 16-18,20-22,24,25 
27-29,31-33,35-37~ 
39-41,43-45,47,481 

CAPACITOR 01uF 50V 20% 
C3, ('.L.L'.L!J'.L"'hc~j,Cl 
30,34,38,42,46,49- 4 

DIODE MODULES DM1-36 

RESISTOR MODULES 330~ RM5-28,31-38 

RESISTOR MODULES 470..tL RM1-4,29,30,39-46 

DIODE IN4607 CR1-144 

RECEPTACLE 
HEADER, STRAIGHT 
1-28 BERG 65274-3 
RECEPTACLE MODD Il 
AMPING 85861-2LP 

CORE ARRAY TEST SPEC 
SN7520 
INTEGRATED CIRCUIT Z1-Z36 

RESISTOR NETWORK RM54-89 

SUBSTRATE 

CORE COVER 

WIRING DIAGRAM 

SCHEMATIC 

MAG WIRE 
PRINTED IN U.S.A. 
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CONTROL DATA 

----

CORE ARRAY BOARD 
COMPONENT ASSEMBLY 

QUANTITY REQUIRED FINDI PART 
NO. IDENTIFICATION 

28 I 82822400 24 

AA.1I1 REV. 1171 

CODE IDENT 

SHEET 

UNIT 
OF 

MEAS 

2 Of 2 PL 
DOCUMENT NO. 

82791402 
REV. 

NOMENCLATURE 

OR DESCRIPTION 

CORE 750-].8MTA 

MAG WIRE 

MAG WIRE 

MAG WIRE 

ADHESIVE 

WAX f-145 

SCREW NYLON 

TERMINAL 

STAND Off 

STAND Off ·12SLG 

SPECIFICATIONS, 

NOTES, OR MATERIAL 

PRINTED IN U.S.A. 



ALPHABETICAL LISTING OF MEMORY MODULE MNEMONICS 

60448600 A 

Mnemonic 

ADOO-17 

BO-B3 

B Hold 

BCT 

CI 

CLR 0-3 

CPM 

DA 

DI 00-36 

DIT 

DO 00-36 

DOT 

DOS 0-3 

DS 

EC 

ER 

INH 1-4 

INHR 

LDT 

MAOO-li 

MB 

MB 0-3 

MRMW 

MWW 

QT 1-24 

RCLR 

RMW 

RST 

SAS 0-3 

Y'TH 

WCLR 

WDT 

WE 0-3 

WI 

WINH 

WST 

WW 

XRC 

XRDT 

XWC 

XSKT 

YRC 

YRDT 

YWC 

YSKT 

Description 

Address inputs 00 through 17 

Byte inputs 0 through 3 

Byte hold 

Byte control timing 

Cycle initiate 

Clear 0 through 3 

Clock pulses for memory 

Data available 

Data in 00 through 36 

Data in timing 

Data out 00 through 36 

Data out timing 

Data out strobe 

Data save 

End of cycle 

End of read 

Inhibit timing 1 through 4 

Inhibit rise time 

Late data in timing 

Memory address 00 through 17 

Memory busy 

Memory byte 0 through 3 

Memory read modify write 

Memory word write 

Q clock timing 1 through 24 

Read clear 

Read modify write 

Read start time 

Sense amplifier strobe 0 through 3 

Voltage threshold 

Write clear 

Write data timing 

Write enable 0 through 3 

Write initiate 

Write inhibit 

Write start time 

Word write 

X read current 

X read timing 

X write current 

X s ink timing 

Y read current 

Y read timing 

Y write current 

Y sink timing 

A 

A-I 





INTERFACE CONNECTOR CHART 

Pin No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

llt 
12t 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Connector J46 

+5 

+5V 

+5 

+5 

Reset 

LDT 

-15V 

-15V 

+15 

+15 

D026 

DI26 

D035 

DI35 

OV 

OV 

DI34 

D034 

D033 

DI33 

OV 

OV 

D032 

DI32 

D030 

DI30 

OV 

OV 

DI31 

D031 

D029 

DI29 

OV 

OV 

D028 

DI28 

D027 

DI27 

Pin No. 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

OV 

OV 

DI25 

D025 

WI 

CI 

DI22 

D022 

OV 

OV 

DI23 

D023 

DI20 

D020 

D018 

DIl8 

DOl9 

DIl9 

DI24 

D024 

DI21 

D021 

EC 
DA 

BO 

MB 

AD16 

B2 

ADl2 

WW 

A.D13 

AD15 

BI 

AD14 

AD17 

B3 

BCTt tt 
RMW 

-15 

-15 

tu sed if external current control desired. 

Pin No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Connector J47 
Signal 

+15 

+15V 

OV 

OV 

AD05 

AD09 

AD10 

AD06 

AD11 

AD08 

AD07 

AD04 

AD02 

AD01 

AD03 

ADOO 

CDO 

ER 
OV 

OV 

DIDO 

pOOO 

DIOI 

D001 

D002 

DI02 

D007 

DI07 

DI09 

D009 

DI03 

D003 

DI05 

D005 

OV 

OV 

DI04 

D004 

DI08 

D008 

Pin No. 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

t t Pin is open for 16K by 36 bit operation. wired to ground for 32K by 18 bit operation. 

Signal 

OV 

OV 

D006 

DI06 

DIll 

DOll 

OV 

OV 

DIlO 

DOlO 

DIl3 

D013 

OV 

OV 

DI12 

D012 

D014 

16K/32Kt t 

DIl4 

OV 

D015 

DIl5 

D016 

DIl6 

OV 

OV 

D017 

DIl7 

Spare 

Spare 

+15V 

+15V 

-15V 

-15V 

Data Save 

Spare 

+5V 

+5V 

+5V 

+5 

t t t Pin is open for BCT at WI time in RMW mode. wired to ground for BWT at to in RMW mode. 
Refer to byte control timing in text. 

60448600 A 

B 

B-1 
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