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- SECTION I

-
GENERAL DESCRIPTION
1-1. INTRODUCTION
1-2., This manual contains information required to install, operate,
and maintain the MICROMEMORY 3000QD Memory Card Assembly (figure
1-1), manufactured by Electronic Memories and Magnetics Corpor-
ation, Hawthorne, California. As part number 928637-001.
-
Figure 1-1. MICROMEMORY 3000QD Memory Card Assembly

* OD: Quad Density )



1-3. Contents of this manual are arranged as follows:

Section I - General Description. Scope, contents and

organization of the manual. General physical and electrical
description, system orientation and general specifications.

Section II - Installation and Operation. Information

required to install, prepare for operation, and operate the
equipment,

Section III - Theory. General ahd detailed theory of

operation including overall system theory, general block diagram
description, and detailed circuit description. This section
includes discussions of address decoding, core-drive system,
data pattern, and system timing.

Section IV - Maintenance. Preventive and corrective

maintenance procedures and troubleshooting charts.

Section V - Drawings. Circuit card schematics, assembly

drawings, and parts lists.

1-4, PURPOSE OF EQUIPMENT

1-5. The MICROMEMORY 3000QD Memory Card Assembly is designed

for use with central processor units as a main, directly accessible,
random access storage unit. The Memory Card Assembly can be used
alone; or by means of built-in address expansion circuits permitting

up to eight Memory Card Assemblies to be operated together.

1-6, PHYSICAL DESCRIPTION

1-7.  The MICROMEMORY 3000QD Card Assembly is a complete memory
system on a single card assembly consisting of two circuit cards.
The Electronics Card contains timing, control, and inhibit drivers,
and the Stack Card contains the core array, diodes, and sense

amplifiers. The Stack Card is pluggable into the Electronics Card.

1-8. SIZE AND MOUNTING

1-9. The memory is mounted on a 1/l6-inch epoxy-glass
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circuit card whose dimensions are;

Height: 11.75 inches
Length: 15.40 inches
Mounting centers: 1.00 inch

1-10. I/O CONNECTORS

1-11. The circuit card is designed to use two 80-pin edge connectors
with pins on 0.125-inch centers. The recommended mating connector
is Winchester P/N HWL40D2-112-4086 or equivalent.

1-12. FUNCTIONAL DESCRIPTION

1-13. The MICROMEMORY 3000QD Memory Card Assembly is a random-
access, coincident-current, ferrite-core memory arranged in a 3D,
3-wire configuration. Except for a dc power supply, the unit is
self-sufficient, including all necessary timing and control, inhibit

and sense, and stack circuitry.
1-14. MEMORY CAPACITY

1-15. Memory capacity is a function of addressing and word length
within the following limits: '

32,768 words by 20 bits

32,768 words by two 10-bit bytes

65,536 words by 10 bits

1-16. 2ZONES. Twenty-bit words can be divided into two 10-bit zones
(bytes). These zones are designated Zone A (bits 0 thru 8, and 18),
and Zone B (bits 9 thru 17, and 19).

1-17. MODES OF OPERATION

1-18. The memory performs in Read/Restore mode, Clear/Write mode,
and Read-Modify-Write mode (Split Cycle).

1-19., GENERAL SPECIFICATIONS

1-20. Table 1-1 is a list of Memory Card Assembly general specifica-

tions.



Table 1-1., Memory Card Assembly General Specifications

ITEM
Type of Memory

Capacity

Modes of operation

Access Time

Cycle Time
Read/Restore
Clear/Write
Read/Modify/Write

Logic Levels:
Input

Output

Sink/Source Capacity
AC Power Requirements

DC Power Requirzments,
(Current in amperes -
Unit operating at 850ns
rate).

Standby
All ONEs
All ZEROs

B e

SPECIFICATION

e ]

Random access, 3-wire, 3D
magnetic core
32,768 words by 20 bits

32,768 words by two 10-bit
bytes

65,536 words by 10 bits

Read/Restore

Clear/Write
Read/Modify/Write (Split
Cycle)

300ns

850ns
850ns

950ns plus modify time
(processor response time)

+2.5 to +5.0

False (ZERO)

volts
True (ONE) = 0 to +0.5 volt
False (ZERO) = +2.5 to +5.0
volts
See Section II
Non required
CURRENT
+15V+2% +5V+2% -15V+2%
0.5 3.5 0.1
3.8 3.8 1.2
105 3.8 0.7




Table 1-1., Memory Card Assembly General Specifications (Cont)

ITEM SPECIFICATION
DC Power to Termination CURRENT (Amps)
Resistors (Current in amperes)
Termination Termination
Inputs Open Inputs OV
Terminations at JL 0.14 0.34
(+5V=2%) _
Terminations at J2 0.16 0.39
(+5V+2%)

1-21. ENVIRONMENTAL SPECIFICATIONS

1-22, Table 1-2 is a list of environmental specifications.

1-23. EQUIPMENT SUPPLIED

1-24. Equipment supplied is the MICROMEMORY 30000D Memory Card
Assembly.

Table 1-2. Environmental Specifications

ITEM SPECIFICATION

Operating Conditions

Ambient Temperature 0°C to +50°C
Thermal Shock +£10°C per hour (max)
Relative Humidity 95% max w/0 condensation

Altitude -1000 ft to +10,000 ft msl

]...l
|
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SECTION II

INSTALLATION AND OPERATION

2-1. UNPACKING AND INSPECTION

2-2. Use reasonable care in unpacking the equipment. Yo special
unpacking instructions are required. Inspect the equipment for
physical damage.

2-3. INSTALLATION

2-4, The Memory Card Assembly is designed to plug into an EMM
standard MICROMEMORY 3000QD Memory System chassis. Figure 2-1
illustrates card orientation and dimensions.

2-5. INTERFACE SIGNALS

2-6. All signals between the processor and the Memory Card
Assembly should be carried on twisted=-pair transmission lines.
Termination resistors are included in each Memory Card Assembly
for proper termination of the Transmission lines to minimize
reflections. Connection of the termination resistors is made
externally on the input/output connector receptacle and there-
fore is at the discretion of the user. (See figure 2-2.)

2-7. All input/output signal parameters are measured at the
Memory Card Assembly input/output connectors with properly term-
inated processor cables attached. Times shown in timing diagram
figure 2-3 are measured at the 50% point of the signal transi-
tion.
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2-8. Input circuits to the memory system are TTL gates. The
input drive for individual inputs is listed in table 2-1. Drive
requirements are expressed in units of TTL loads where 1 TTL load

2 ma sink from the driver in the Logic "1" (OV) state. When the

termination resistors are used (externally connected), the source
driver in the ngic ONE state must be capable of sinking 17 ma
termination-resistor current in addition to the rated sink load
for each input. No source current is required in the Logic ZERO
state. ‘Input levels required are as follows:

False (Logic ZERO) = +2.5V to +5.0V

True (Logic ONE) = OV to +0.5V

Table 2-1. Memory Card Assembly Interface Signals

SIGNAL FUNCTION/

NAME ABBR LOAD DESCRIPTION

Initiate| *RB Input The application of an Initiatﬂ

Pulse One TTL - | Pulse (RP) when the memory

Load is available, initiates a

memory cycle, The type of
cycle (Read/Restore, Clear/
Write or Split-Cycle) is
defined by BCL (Byte Control
level) and SCL (Split-Cycle
level) .

Byte BCL1, Input The state of the two Byte

Control | BCL2 One TTL Control Levels in conjunction

Levels Load with the Initiate Pulse (RP)

determines the memory mode
for each 10-bit byte. When
BCL is true (low), the
Initiate Pulse (RP) executes
a clear/write cycle in the
selected byte. When BCL is
false (high), RP initiates

a read/restore cycle in the
selected byte.

In Split Cycle mode, if BCL is
true (low), new data is stored
in memory; if BCL is false
(high), readout data is re-
stored to memory.

* External connection of the Write Pulse (WP) to the Initiate
Pulse (RP) is possible for controli by a single line.

2=5



Table 2-1. Memory Card Assembly Interface Signals (Cont)
SIGNAL . FUNCTION/ '
3 DESCRIPT
NAME ABBR LOAD R ION
Split- SC Input When the Split-Cycle (SC) input
Cycle One TTL is true (low), the Split-Cycle
Level Load mode is initiated. The Initiate
Pulse (RP) executes the read
' phase, and the Write Pulse (WP)
executes the write phase.
Write. *WP Input In Split Cycle mode, the memory
Pulse One TTL completes the read phase, then
Load waits. The Write Pulse (WP) then
initiates the write phase of the
same cycle.
Address coor Input By wiring the ADOP, and AIl5
Option AIlS One TTL inputs to the levels specified
Load below, the memory will function
accordingly as 32K X 20 or 64K X
10.
CONFIGURATION
INEUL 16K X 20 32K X 10
coop ‘Low OV High (open)
AIlS Low OV Most Sig.
Address BRit
For 64K X 10 operation it 1is
.necessary to connect data-bit
lines O thru 8, and 18 to data-
bit lines 9 thru 17, and 19 on the
input and output.
Address ATl Input Memory location to be accessed is
In (0-15) One TTL established by 15 or 16 single-
Load AIOO | ended address lines; 15 lines for
thru AIl4 | 32K X 20 operation, 16 lines for
Two TTL 64K X 10 operation.
Loads
AIlS
Extended XAIl Input There are three extended address
Address Thru One TTL inputs. XAI outputs fan out to
In XAI3 Load Per | 10 TTL loads per bit. Invertecrs
Bit are provided to accommodate
additional memory cards for in-
creasing memory capacity. When
the address inverters are pro-
perly wired to the memory select
* The Write Pulse (WP) and Initiate Pulse (RP) lines can be

connected together externally for single-line control.
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Table 2-1.

Memory Card Assembly Interface Signals

(Cont)

SIGNAL
NAME

ABBR

FUNCTION/
LOAD

DESCRIPTION

Data-=In
Strobe
Option

Memory
Protect

Data In

Data Qut**

DI
(0-19)

DO
(0-19)

Input
4.5 TTL
Loads

Input
3.5 TTL
Loads

Input
One TTL
Load Per
Bit

Output

inputs (MS), selection among up to
eight memory cards may be made

without the necessity of using
external decode circuits.,

When this pin is open, timing of
data input (DI) is at time TO (per
figure 2-3). When MSOP is ground-
ed, data is strobed-in from 200

to 300 nsec after the leading edge
of Initiate Pulse RP.

The Memory Protect (MP) input pro-
tects stored data during dc power
turn-on and turn-off. The MP
input should be in the high state
during normal memory operation.
When MP goes low, the Memory
completes the cycle in process

(if any) and ignores further re-
quests for operation until the
Memory Protect line is again high.

The Memory will complete a Split
Cycle in process correctly, pro-
vided that the Write Pulse is
sent 600ns maximum after Initiate
Pulse. ‘

During power turn-on, MP should be
held low before any dc voltage
reaches 1 volt and held low until
at least 20.0 psec after all power
supplies are in tolerance. During
power turn-off, MP should be
driven low before any dc voltage is
out of tolerance and should remain

low until all dc voltages are less
,than 1.0 volt.

In a Clear/Write or Split-Cycle,
new data must be presented to the
memory as shown in figure 2-3,

In a Read/Restore or Split-Cycle,
data readout is presented on the
data output lines no later than

300ns after RP and remains valid




Table 2-1. Memory Card Assembly Interface Signals (Cont)
SIGNAL FUNCTION/
NAME ABBR LOAD DESCRIPTION

until a subsequent RP, or will
reset approximately 600ns after
RP, depending on the state of
TIOP (Data-Output/Data-Available
option).

Common -——- Input/ Gating is provided in the data

Data Buss Output input and data output circuits to
allow common-line bi-directional
data transmission if desired.

Data** DA Output The Data Available signal is pro-

Available vided by the memory to signif
that data is present and stable
on all output data lines. The
Data Available pulse occurs no
later than 300ns after cycle
initiate,

Data Out-| TIOP Input With TIOP held low (0OV), the Data

put/ Data One TTL Output (DO) and Data Available

Available Load (DA) are as shown in the timing

Option diagrams, figure 2-3. With TIOP
high (open) the Data Output (DO)
and Data Available (DA) will pulse
from 300ns after RP until 600ns
after RP.

Memory

Busy** VB Output The Memory Busy signal (low) sig-
nifies to the processor that the
memory 1s busy and will not accept
an Initiate Pulse.

lemory MS Input The Memory Select inputs are used

Select (1-3) with the extended address invert-

ers to expand addressing to
include additional memory cards.
When MS1, MS2, and MS3 are ZERO
(high) the memory is selected:
thus, when not used, the MS inputs
must be wired to a logic ZERO
(high) source.

** Output cables fifom the memorv are driven from an inte-
grated circuit TTL open collector driver
cable driver is capable of sinking 47ma. while maintaining
a logic ONE level of from +0.25 to 0.50 volts.

(SN7438) . The




Table 2-1. Memory Card Assembly Interface Signals (Cont)

SIGNAL FUNCTION/
DE
NAME ABBR LOAD SCRIPTION
General GR Input The General Reset input, when
Reset 3.5 TTL driven low, resets all registers
Loads in the memory and initializes the
timing circuits. This input

should be high during normal
operation of the memory. The
memory will accept a new input
within 5 usec after the end of
GR signal.

A general reset should NOT be
executed while a memory cycle is
in progress - loss of data could
result. '

2-9. INTERFACE PIN ASSIGNMENTS

2-10. The Memory Card Assembly is designed to use two 80-pin edge
connectors with pins on 0.125-inch centers. The recommended mat-
ing connector is Winchester P/N HWL40D2-112-4086 or equivalent.

2-11. MEMORY CARD ASSEMBLY POWER REQUIREMENTS

2=-12., The power'requirements for one Memory Card Assembly are
given in table 1-1.

2-13. The dc voltages can be applied in any sequence. The power
connections are given in table 2-3.



Table 2-2. 1Interface - Memory Card Assembly

PIN CONNECTOR PIN CONNECTOR
NUMBER NUMBER

Pl P2 Pl P2
01 ov ov 41 ov ov
02 +5V DI06 42 +5V DIOLl
03 -15V DIO7 43 -15v D100
04 ov DIOS 44 ov D108
05 +15Vv DI04 45 +15Vv DIl7
06 +VPU DO06 46 AI08 D003
07 TERM D007 47 AIO7 D002
08 TERM D005 48 AIO06 DOO1
09 TERM D004 49 AIll DO0O
10 TERM DIO3 50 AIlO Do08
11 TERM DIO02 51 ov DO17
12 TERM TERM 52 AIO9 DIl6
13 TERM TERM 53 AIO3 DO16
14 TERM TERM 54 ov DO15
15 TERM ~ TERM 55 AIO4 ov
16 TERM TERM 56 AIOS DI15
17 TERM TERM 57 ov DIl4
18 TERM TERM 58 AIOO DOl4
19 TERM TERM 59 AIOL DO13
20 TERM TERM 60 ov ov
21 TERM TERM 61 A102 DI13
22 TERM TERM 62 AIl2 DIl2
23 TERM TERM 63 , GR DO12
24 TERM TERM 64 AIl4 ov
25 TERM TERM 65 WP ov
26 TERM TERM 66 ov ov
27 sC TERM 67 ov ov
28 MS3 TERM 68 DI18 ov
29 MS2 TERM 69 DI19 DOll
30 MS1 TERM 70 AIlS DIll
31 BCL2 TERM 71 | DO18 DI1O
32 COOP /ADOP TERM 72 D019 D010
33 ‘ MB TERM 73 XAT1 D009
34 AIl3 TERM 74 XAI1 DIOY
35 BCL1 ov 75 XAI2 +VPU
36 DA +15V 76 XAIZ2 +15V
37 TIOP ov 77 XAI3 ov
38 MP ~15v 78 XAI3 -15v
39 MSOP +5V 79 RP +5V
40 ov ov 80 ov ov

2-10




Table 2-3.

Memory Card Assembly Power Connections

CONN PIN VOLI'AGE “~ CONN PIN VOLTAGE
Jl 02 +5V # J2 39 +5V
Jl - 42 +5V J2 79 +5V
J1 03 -15v J2 38 -15v
J1 43 -15v | o2 78 ~15v
J1 05 +15V J2 36 +15V
J1 45 +15V J2 76 +15V
J1 ol ov J2 01 ov
Jl 40 ov J2 40 oV
J1 41 ov J2 41 oV
Jl 80 oV ‘l J2 80 ov

2-11







SECTION III

THEORY OF OPERATION

3-1. GENERAL

3-2. ’This section comprises a functional description of the
Memory Card Assembly. Description is divided into general discus-
sion and detailed circuit description, each referring to appro-
priate block, simplified logic, logic, schematic, and timing

diagrams. The schematic diagram is located in Section V.

3-3. GENERAL ORGANIZATION

3-4, The MICROMEMORY 3000QD is a complete memory system on a

single card-pair. The card-pair consists of the Memory Electronics
Board (Electronics Board) and the Stack Boa:d. Contents of these
boards are listed in table 3-1.

Table 3-1, Functional Content of the 3220 System

CARD FUNCTIONAL CONTENT

Memory Electronics Timing Generator, Timing Counter,
Control Circuits, Address Register,
Data Receivers, and Address Decoder,
X and Y Select, Current Generators,
X and Y Drive Switches, X and Y Sink
Switches, Data Register, Inhibit
Drivers, and Memory Select.

Stack Card Sense Amplifiers, and Core Array.

3-5. GENERAL THEORY

3-6. Memory system functions, contained within one card-pair,
consists of a@dressing, data control, storage, and timing and
control. System organization of these functions is illustrated

in figure 3-1 and described in the following sub-paragraphs.



3-7. ADDRIESS ING - -

3-3. Addressing Ls accomplished in threz decode levels. The

gencral addressing scheme is illustrated in figure 3-1.

3-9. FIRST-LIEVEL DECODING. Address bils in groups of three are
applied to one—of—eight‘decoders that are gated Ly Read and Write
control signals. The couwposite Read- or Write-decoded address is
applied to core matrix drive or sink switches. Drive- or sink-

switch output signals are then applied to the core matrix.

3-10. SECOND-LEVEL DECODING. X- and Y-drive and sink-switch
outwvuts are applied as illustrated (figure 3-1) to the core matrix.
The two decode signals (RX + WY and WX + RY) represent the sharing
of four one-of-eight decoders in performing the X-Read, X-Write,
Y-Read, and Y-Write functions. Because in anvy given function

(Read or Write) related to core-matrix drive, two lines are

required (such as X-Read and Y-R=ad), the decode result of these

two 1/16 decoders is the same as if there were only one 1/16

decoder that accommodates both X and Y functions. The Y-sink
switches are connected as illustrated to produce the Y-Read/

wWrite 1/8 decode. The 1/16 v-drive decode, combined with the 1/8
Y-sink decode, forms a 1/128 Y-line-select decoder. X-sink switches
are connected similarly except that the X sink decode is 1/16. Thus,
the decode system comprises a 1/256 decode scheme.

3-11. THIRD-LEVEL DECODING. Third-level decoding takes place in
the matrix and consists of the selection of a single ygyroup of
cores (word). The combination of X and Y lines, each representing
an output from second level decoders arranged in a crosshatch,
forms a core-matrix decoder. The combination of outputs from X
and Y lines (1/128 Y and 1/256 X) results in a 1/32)768 decode.

3-12. ADDRESS-DECODING DETAILS. Address decoding details are
illustrat2d in figure 3-2. This diagram, using mnemonics and
symbol details from the Memory Card schematic diagram, shows
address and decode routing from the decoder inputs in the Elec-

tronics Card to the core array in the Stack Card. The following




diagram illustrates the functional allocation of address bits.
Note that the Internal Address bits (A) differ in numerical designa-

'tion'(nn) from Address In (AI) bits. The address scheme described

herein refers only to Internal Address bits.

EXTERNAL ADDRESS BIT 91 2} 4}10f 7| 6|11} 8] o| 1f 2] 5]15]12} 13

CONNECTOR J1 -~  ——= 52| 53| 55{50{47] 48} 49| 46| 58] 59] 61] 56| 70{ 62} 34

INTERNAL ADDRESS BIT | 14 13| 12| 11{10f{f 9] 8y 74 6| 5] 4] 3] 2| 1] O

3-13. ADDRESS WORD. Address word configuration is illustrated as
follows:

Y SINK X SINK RWY DRIVE RWX DRIVE
R/W SELECT R/W SELECT , ]
* ' / N l__L L
tal13f12p1ifioloflsl7te6lstalszlz)1]o
SR SI2 /SENSE TIMING SELECT
. \SELECT
* INTERNAL ADDRESS BIT DESIGNATION

3=14. DRIVE DECODING. Internal Address bits A0 thru A5 are routed
through Read/Write Address Multiplexers to Read/Write 1/8 Decoders.
The R/W Address Multiplexers, controlled by Timing signal Ql6,
routes the appropriate Address bits to the Drive Decoders. When
Ql6é is high (during first phase of memory cycle), Address bits
assigned to steer current for x/y Read operation are routed to the
Drive Decoders; when Ql5 is low (during second phase of memory
cycle), Address bits assigned to steer current for x/y Write opera-
tion are routed to the Drive Decoders.

3=-3



3-15. DRIVE DISCHEARGE. A Drive Discharge circuit is connected to
the core drive lines through isolation resistors. When activated
at the proper time by Drive Discharge Time signal DDT, this cir-
cuit in effect grounds all core drive lines; thus, improving re-
covery time of the system.

3-16. CORE~-ARRAY DRIVE SCHEME. As illustrated in figure 3-3, the
entire X/Y drive system is powered by common +15V and -15V power
sources.

3=17. Pulsed Current Sources

3-18. Power is applied to the drive end of the core matrix through
positive and negative pulsed current sources. Pulsing of the cur-
rent source 1is accomplished by a Read Switch-pair and Write Switch-

pair controlled by Read and Write control signals.

3-19. The pulsed current source consists of eight switches (Q40
thru Q47), four current-limiting saturable transformers (77), and
a bias regulator circuit. The switches separately control the
application of Read current and Write current to the X/Y drive
switches. Separation of function is necessary here to allow suf-
ficient recovery time* between Read and Write functions. Switches

are triggered by Read or Write control signals.

3-20. Current-limiting transformers (T7) are biased above their
saturation points so that they offer little impedance in the switch
circuit when there is no current in the primary winding. When a
current switch is triggered, current is in such a direction as to
drive the transformer into the non-saturation region. Within this
region, the transformer offers high impedance in the circuits, thus
limiting the current. Circuit constants are such as to limit cur-

rent to about 400 ma in any given core-matrix line.

*Refers to recovery time of transformers T8 and T9.
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3-21. Bias Current Regulator

3-22. The bias-current regulator consists of a voltage reqgulator
IC (U86/RT1l) and a constant=current generator (Q38/039). Circuit
constants and the setting of (lab set) resistor R99 determine the .

operating current level of the current section.

3-23. In the voltage-regulator section of the circuit, thermistor
- RT1, located near the core matrix, changes resistance with core
matrix ambient temperature. Thus, current through the core matrix

changes in normal operation according to temperature.
3-24. MEMORY SELECT

3-25. WWhen more than one Memory Card.Assembly is used in a memory
system, a means of selecting among the cards must be provided.
This is done with the Extended Address Inverters and Memory Select
Gate (figu:e 3-4). These inverters and gate are connected in a
decoder configuration. (Note that this circuit is only typical.

For exact wiring, see related system manual.)
3-26. DATA CONTROL

3-27. Data is stored or retrieved from the core matrix by use of
the data-loop circuitry. Storage and retrieval actions are some-
what different; these diferences are delineated in the following
subparagraphs.

3-28. GENERAL. Except for current direction in X and Y lines,
addressing is the same for both Read and Write functions. Current
directin»n, however, determines the state of the addressed cores
after the operations. During Read operation, all addressed cores
are cleared to (or remain cleared in) the ONE state. During Write
operation, addressed cores that are not subjected to inhibit
current are set to the ZERO state, those cores subjected to inhibiq
current remain in the ONE state*.

3-29. DATA-LOOP READ OPERATION. Prior to a Read operation, the
Data register is cleared by clear signal CLR. The subsequent state

* Set cores represent logic ZERO; cleared cores represent logic ONE.
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of a given register latch depends on the state of the core addrcss-
ed. Addressed cores that are in the ONE state do not affect sense
circuits; thus, the Deta Register for these bits remains in the ONE
state (clear). Addressed cores that are in the ZERO state are
cleared and the changing core flux induces a voltage pulse on the
sense inhibit line. The pulse is applied to the Sense Amplifier,
which is activated by Sense Amp Strobe (SAS), and then transfers
the pulse to the set input of the Data Register latch. Data is
routed through the output gate, which, enabled by Data Gate signals
DAG, transfers ONE bits to interface lines as DOnn (low) and ZERO
bits as DOnn (high).

3-30. DATA-LOOP WRITE OPERATION. A Write operation always follows
a Read or Clear operation. Clear is simply a Read with no Sense
Amp Strobe. In Write operation, data is gated through the input
gates by Data input Strobe DIST to the set input of the previously
cleared Data Register latches. A ONE bit (high) at Data Register
input leaves the flip-flop in the clear state; a ZERO bit (low at
Data Register input) sets the latch. Output from the Data Register
is applied to the Inhibit Driver input logic.

3-31. A ZERO bit (high) from the Data Register disables the Inhibit

‘Driver; thus, the Inhibit Drivers remain inactive, no inhibit cur=-

rent is applied to inhibit lines. The affected core is set to ZERO.

3-32., A ONE bit (low) from the Data Register, in conjunction with
Inhibit Timing INHTn and the selected* Inhibit Select signal INHSn,
activates the selected Inhibit Driver. At the same time, Inhibit
Boost Drive signal INHBD momentarily activates the Boost Driver,
that connects the power side of the inhibit drive transformers to
+VB. The +VB voltage (about +29V) causes the inhibit current
waveform to have a fast rise-time; and when the Boost Driver turns
off, current is sustained by +15V applied through a diode.

. * The stack is divided into two inhibit/sense segments. Only one
segment is activated at any one time. Address bit A6 (P Ald4
selects the segment.

.




3-33. INHIBIT-DRIVER DRIVE CONTROL. Inhibit Drivers require
relatively high current. To save power, the Driver input logic
must be activated only when the Inhibit Drivers are needed. Drive
current for these Drivers is provided by the Inhibit Timing cir-
cuit. This circuit is activated by Inhibit Timing signal INHTn.

3-34. Signal INHT is fanned out directly to all Inhibit Drivers
but INHT signal is gated by exclusive ORed address bit Al4 and A6
(Al4 (® A6 = SIA) to generate Inhibit Select signal INHS1 or INHS2.

3-35. The Inhibit-Driver CGontrol circuit includes a data protec-
tion feature. This is the Data Save input. The Data Save signal,
DESA, is essentially a ground that is activated when a Memory
Protect occurs. It is applied through isolation diodes to'the
resistor-buffered source voltage for the Inhibit circuit. Thus,
when DASA is active, the circuit is grounded.

3=-36. INHIBIT-DRIVE BOOST CONTROL. The Inhibit-Driver Boost Con-
trol circuit is a power driver that can supply the high current
necessary to drive the Inhibit-Drive Boost circuit. The circuit
is activated by the Inhibit Boost Timing signal INBT, and includes
the data-save feature. Like the Inhibit Timing circuit, this
circuit is disabled by the Data Save signal, DASA, when a Memory
Protect (MP) occurs. The DASA signal grounds the resistor-buffer
source voltage to the circuit.

3-37. DATA SAVE. The Data Save circuit is a power driver capable
of sinking several resistor-buffered voltage sources to ground.
The circuit is activated by Memory Protect signal MP, and when
active, its output is essentially a ground (DASA). Circuits that
are grounded by the DASA signal are the Inhibit-Drive Control,

the Inhibit-Drive Boost Control, and X and Y Core-Array Drive
System (see figure 3-3).

3-38. TIMING CONTROL

3-38A. Timing Control Logic can be divided:into the following
functions: Clock Generator, Clock Counter, Cycle Initiate Logic,
Split-cycle Control, Data-In Strobe Control, Cyte Control,

3-11



Address Configuration Control, and Data-Output/Data-Available
Option Control. Because timing signals are introduced into each
function, the Clock Generator and Clock Counter are discussed

first.

3-39. Clock Generator

3-40. The Clock Generator is a delayed negative-feedback gate

.~ that acts as a pulse generator. When active, all inputs to the
Clock Generator are high, causing a low output. This low output
is routed through a delay network as negative feedback, switching
off the Clock Generator Gate. Output then goes high and remains
high until the positive transition propagates through the delay
network - the cycle is then repeated.

3-41. Clock Counter

3=-42. The Clock Counter is a cascade-type counter that, when
activated, generates timing signals per figure 3-5. This Counter
normally is enabled with a high input to the first £flip-flop.
Thus, when activated by clock signals CLK1 and CLK2 applied to
alternate latches, a positive step propagates through the counter.
Then, as Q16 sets, the Q16 output disables the counter input gate,
(U31=-3) which generates a low level that propagates through the
counter. In Split-Cycle mode, an output from a SC stop gate U44-8
(STOP), stops the Clock Counter at Ql5 time (Split Cycle Control

is described later).

3-43. Cycle-Initiate Logic

3-44., Cycle-Initiate Logic includes an Initiate Pulse (RP) Input
Control circuit, a Memory Busy flip-flop, the Clock Generator

(already described) and a Reset Processing circuit.
3-45. Cycle Initiate

3-46. 1Initiate Pulse RP is routed through the RP Accept gate (U52-8)
to set the flip-flop (U71/U30). Outputs from this flip-flop act-
ivate the Clock Generator and generate the Memory Busy signals,,
MB and MEMB. Signal MB is sent to the Processor, and MEMB is used

as an enable siagnal for input address signals. The Memory Busy

3-12
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as follows:

a. The reset signal (GR or MP) goes high, and must remain
high for about 4-usec. ,

b. The Data Save circuit deactivates, enabling the X and
Y dc sources.

c. The RESET signal goes high, enabling the MP flip-flop.

d. The high RESET signal enables the Clock Counter Gate
so that when a new cycle is started, the Clock Counter will prop-
erly generate its cascade timing signals.

e. The RES LOCT signal goes high, allowing the RP lockout
Latch to reset if the RP input is high. The next RP signal then
can initiate a memory cycle.

3-55. Split-Cycle Control

3-56. Split-Cycle Control comprises the SCYL flip-flop (U49-16),
WP gate (U47-3), and Split-Cycle Stop gate (U44-8). Split-Cycle
signal ST is stored in the Split-Cycle flip-flop within the first
100 nanoseconds of the memory cycle. Signal SCYL enables the SC-
Stop Gate (U44-8) which at Ql5 time generates Split-Cycle Stop
signal SC STOP, to stop the Clock Generator. The SCYL signal also
enables the WP gate (U47~8) which at time T1l2 admits the Write
Pulse, WP, to initiate the Write phase of the Split Cycle. Then,
the Write Pulse, WPUL, disables the SC Stop géte, allowing the
Clock Generator to continue. '

3=-57. Data-In Strobe Control

3-58. Data-In Strobe Control logic is used to control access tim-
ing for Data-In signals. The circuit does so by determining the
timing of Data-In Strobe signal DIST. This circuit accommodates
the Data-In Strobe Option (MSOP). When not used, MSOP input is
left open (high) and Data is strobed in at the normal time (per
figure 2-3). When MSOP is active (low), Data is strobed in 200

to 300 nanoseconds later than normal. However, in Split-Cycle
mode, the Data-In Strobe is dependent on the Write Pulse, WPUL.



flip-flop is reset by timing signals Ql5/Ql6.
3-47. RP Lockout

3-48. The RP Lockout latch is connected to the RP Accept gate US52
input. This latch is activated by timing signals Q1 (low) and
when active applies a disabling low level to the RP Accept gate.
When Q1 goes high (with RP high) the RP Lockout Latch resets, dis-
continuing its lockout effect. The flip-flop feedback to the RP
Accept gate keeps further Initiate Pulses locked out until this
flip-flop resets.

3-49. Memory Select Lockout

3-50. The RP Accept gate is also used as a Memory-Select lockout
element in the RP Input Control circuit.. This gate, in effect is
a part of a Memory-Select decoder used in a system where more than
one Memory Card Assembly is included. Other elements of the de-
coder are the three Extended Address Inverters, U46. (Refer to
paragraph 3-24).

3-51. Reset Processing (figure 3-6)

3-52. Cycle Initiate Logic circuits are reset by a General Reset
signal (GR) or a Memory Protect signal (MP). The GR signal can
occur any time; but to protect stored data, the MP signal must

occur before any dc power loss.

3-53. Reset Sequence. With the reception of GR or MP signal, the
following sequence occurs:

a. The RP Lockout Latch is set by the RES LOKT signal, pre-
venting the RP Accept Gate from admitting any new RP signals.

b. After about a 2-usec delay, RESET signal is generated.
This signal resets the Memory Busy flip-flop. If the reset se-
guence 1is initiated by an MP signal, the Data Save circuit, after
about a 5-usec delay, generates Data Save signal DASA, which dis-
ables all dc sources in the X and Y drive circuits, preventing

Memdry Stack currents during power up and power down.

3-54. Recovery From Reset. At the end of a reset sequence, Cycle

Initiate circuitry recovers in preparation for new memory cycle
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3=-59. Byte Control

3-60. Byte Control logic determines mode of operation for each
data byte. When Byte Control signal BCLn is high, the memory
performs a Read/Restore operation on the applicable byte. When
BCLn is low, the memoty does a Clear/Write operation on the app-
licable byte. 1In Split-Cycle mode the memory does a Read operation
on both bytes, then a restore on the byte controlled by BCLn-high,
and a Write (new Data) on the byte controlled‘by BCLn~low. The
second operation on both bytes is initiated by the Write Pulse, WP.

3=61l. Address Configuration Control

3-62. The Memory Card Assembly can be addressed by either of tWo
methods: one for 32K by 20 bits and the other for 64K by 10 bits.
Address Configuration Control logic is used to accommodate the
Memory Card Assembly to the method used. Configurations are con-
trolled by the state of signals COOP, and AIlS5. These signals are
applied to the Address Configuration Control circuit (see table 3-2).

Table 3-2. Address Configuration Signals

SIGNAL LEVEL FOR CONFIGURATION
SIGNAL

32K x 20 64K x 10
coop oV (low) Open (high)
AIlS "don't care" Optional

3-63. The Address Configuration Control circuit affects the Byte
Control circuit, the Data-In Strobe Control circuit, and the Data
Gate Control circuit. For 32K x 20-bit configuration, with the
COOP signal low, Byte Control output is dependent of the state of
Byte Control signals BCL1l and BCL2. Also, the COOP signal (low)
causes a high signal to be applied to the D inputs of the Data
Gate Control flip-flops. Thus, these flip-flops set when the
proper BCLn signal is routed to the C inputs. Output from either
of the Data Gate Control flip-flops is routed through the Data
Available latch (U35-8/6) to produce the Data Available signal,



DA. The "selected" Data gate signal, however, is routed to the
appropriate Data Output Gates.

3-64. For 64K x 10 bit configuration, the COOP signal is held
high and both Byte Control signals are jumpered together. Under
these conditions, the byte is selected by AIl5 and mode by BCLl/
BCL2. Table 3-3 summarizes control-state and mode/byte relation-
ships. '

Table 3-3. Memory Address Extension Data

DIST DIST | SASl | sas2 | pacl | pac2
BcLl | BcL2 | ATis | coop 1 2 sasl | sas2 | DAGL | DAG2 | MODE/BYTE | CAPACITY
0 0 0 0 1 1 0 0 0 0 CWl/CW2
) 1 0 0 1 0 0 1 0 1 CW1/RR2
1 0 0 0 0 1 1 0 1 0 RRL/CW2 32K x 20
1 L 0 0 0 ) 1 1 1 1 RRL/RR2
0 1 1 0 0 1 0 )
0 0 c/w
1 1 0 1 1 0 o 0
64K x 10
. o 1 0 0 1 1 1 0
1 1 R/R
1 1 0 0 1 1 0 1
NOTE: 0 = Low
1 = High

3=-65. Data-Output/Data-Available Option (TIOP)

3-66. Data Output, DOnn, and Data Available, DA, signals are al-
ways genérated about 300 nanoseconds after Cycle Initiate, RP.
Normally (without active TIOP signal) DOnn and DA signals remain
on the line until the next RP. However, when the TIOP signal is
active (high), the DOnn and DA signals are removed from output
lines 300 nanoseconds after their initial appearance.

3-67. The TIOP signal is applied to both the Data Gate Control
flip-flop and Data Available gates through the timing control gates
to these circuits. The Data Gate Control generates Data Gate signél
DAGn, and sets the Data available latch at Sense Amp Strobe time.

3-17



When TIOP is‘low, the reset of Data Gate Control flip-flop and
the Data Available latch depends on Read Pulse RPUL or (in Split-
Cycle mode) Write Pulse WPUL. When TIOP is high, the reset of
these two circuits depends upon a timing signal derived from the
Clock Counter. This signal occurs 500 nanoseconds after RP.

The TIOP signal has no effect in Clear/Write or Split-=Cycle modes.



SECTION IV

MAINTENANCE

4-1. GENERAL

4-2, This section contains maintenance information for the Memory
Card Assembly. Maintenance is divided into preventive and corrective

tasks, and supported by tables, illustrations, and engineering
drawings.

4-3. PREVENTIVE MAINTENANCE

4-4, Preventive maintenance consists of inspection and cleaning
as required. However, these tasks should be done when the Memory

Card Assembly MUST be removed for corrective maintenance.
4-5. INSPECTION AND CLEANING

4-6, Whenever a Memory Card Assembly MUST be removed from its
card cage for corrective maintenance, inspect and clean as follows:

MR e g

PP P

Circuit board containing core array should
never be cleaned except as a factory main-
tenance procedure. Don't clean core board

or expose core array to pressurized air.
Memory Card Assembly must be dismantled
before cleaning Electronics card. When using
pressurized air at 60 psi, hold air nozzle

no closer than 2 feet from surface to be

cleaned.

a. Remove Memory Card Assembly from chassis.

b. Remove screws that hold Stack Card to the
Electronics Card; separate the two subassemblies..

c. Set the Stack Card aside.

d. Spray the Memory Electronics Card with clean pres-—
surized (60 psi max) air. Keep air nozzle beyond

2 feet from the card.



e, Reassemble Memory Card Assembly.

4-7. PCB CONNECTOR. Only when PCB MUST be removed, inspect PCP

connector and clean as required:

a. lHold assembly with contacts pointed down.
. Thoroughly -saturate contacts with LPS Instant Contact
Cleaner, part number ICC-16 (or equivalent).
c. Scrub contacts with soft-bristle brush.
d. Wipe contacts with soft clean cloth.
e

Contacts are gold plated and easily scratched.
Never use eraser or other abrasive material

to clean contacts. Also, NEVER use freon
as a contact cleaner.

4-3, CORRECTIVE AINTENANCLE

4-9, Corrective maintenance consists of isolating faults within
the lemory Card Assembly to the defective components. Most faults
can bé isolated to a small group of components by dynamic testiny,
using an exerciser, oscilloscope, volt/ohm/milliammeter (multimeter),
digital voltmeter, and extender board. Equipment recommended for

this purpose i1s listed in table 4-1,

Table 4-1. Recommended Test BEquipuent

TESTER MANUFACTURER MODLEL
Exerciser General Purpose : EMSE 8000
Oscilloscope Tektronix 547
dultimeter Simpson 260
Extender Board MM 926293
Digital Voltmeter Fluke 8000A

4-10. TROUBLESHOQOTING
4-11. emorv faults can bhe categorized as timing ‘control faults,

datn faults, and address faults. Troubleshootinyg in all categories



is based upon detailed knowledge of pertinent circuit oper-
ation. Theory in Section III contains circuit description

to help acquire this knowledge. Refer to timing diagrams in
Section III, and schematic and assembly diagrams in Section V
as required. When a defective component is discovered, replace

with exact replacement per parts list in Section V.

4-12., TIMING AND CONTROL FAULTS. Timing and control faults are
usually characterized by complete failure to cycle in one or more
modes, or failure in all or half the memory addresses or data
bits. Failure to cycle is characteristic of a malfunction in
the Cycle Initiate and, Mode Control circuits. Failure in all
or half the address or data bits is cha;acteristic of Inhibit,

Sense-Amp Strobe, and Data-Out Gate Control circuits.

4-13, ADDRESS AND DATA FAULTS. When a fault is discovered in the
address or data category, the first step is to locatz the address
or data bits involved. To expedite the pinpointing of address and
data bits, refer to tables 4-2 and 4-3. Table 4-2 illustrates
address routing and decoding from Memory Card connector input

to X and Y core matrices.

‘ WARNING l

Table 4-2 also indentifies X and Y
wires associated with various drive
and sink decoders. This informa-
tion is for troubleshooting reference
use only. Do NOT attempt to repair
core matrix.

4-14. TROUBLESHOOTING CHART. Table 4-3 is designed to pinpoint
trouble to within a circuit area from which, with minimal effort,
a defective component can be discovered using standard trouble-
shoot.ing techniques. This table refers to appropriate figures,
drawings, and tables which can greatly facilitate troubleshooting.

The procedure in table 4-3 requires a suitable exerciser.



Table 4-2,

Memory Assembly Troubleshooting Chart

PROCEDURE INDICATIONS PROBABLE CAUSEL
e e =m
A. 1. C/W (Clear/ a. All ZEROs read a. Faulty Inhibit
Write) all out at all bit Timing Control cir-
ONEs positions at all cuit (drawing
2. R/R (Read/ addresses. 928668, sheet 3;

Restore).

drawing 928649).

b. ZEROs read out
at specific bit
positions at all
addresses.

b. Faulty Inhibit
Drivers at bit po-
sitions indicated
(table 4-2; draw-
ing 928668, sheet
2 & 3; drawing
928649).

c. ZEROs read out

sitions at random
addresses.

at random bit po-

c. (1) Marginal
Inhibit Timing or
Inhibit Boost cir-
cuit (drawing
938668, sheet 8;
drawing 928649).

(2) Marginal
voltage: +VTH,
-VA, or +VB (dwg
928668, sheet 7;
dwg 928649).

(3) Marginal
operation of X or
Y Current Source
circuit (dwg 928668
sheet 7; dwg 928649)

BC ll

2.

C/W all
ZEROs

R/R

a. All OllEs read
out at all bit
positions at all
addresses.

a. (1) Faulty X or
Y Address Decode
circuit (dwg 928663
sheets 4, 5).

(2) Faulty In-
hibit Timing or In-
hibit Boost circuit
(dwg 927393, sheet
8, dwg 928649).

(3) Faulty Sense
Amp Strobe Control
circuit (dwg 928663
sheet 3; dwg 9286493)




Table 4-2.

Assembly Troubleshooting Chart (cont).

PROCEDURE

INDICATIONS

PROBABLE CAUSE

b. ONEs read out at
specific bit posi-
“tions at all add-
resses,

b. Faulty Data Loop
at bit positions
indicated (dwg

928668, sheet 2 &
3, dwg 928649; dwg
913999).

c. ONEs read out
at random bit po-
sition at random
addresses.

c. (1) Marginal
Data Control cir-
cuit: Data=-In
Strobe Control,
Sense Amp Strobe
Control, Data Gate
Control (dwg 927393,
sheet 6; dwg 927884)
(2) Marginal

voltages: +VTH,
-VA, +VB (dwg
928668, sheet 7,

dwg 928649).

d. All ONEs read
-out at a specific
small group of
addresses.

d. Open diode in X
or Y diode module
per indicated add-
ress (table 4-2;
dwg 913942; dwg
913949).

e. All ZEROs cor-
rectly read out at
a specific small
group of addresses;
all other addresses
read out all ONEs.

e. Shorted diode in
X or Y diode module
per addresses oper-—
ating correctly
(table 4-2; dwg
913942; dwg 913949)

1. C/W worst
pattern

a. Random errors
occur.

a. (1) Marginal
Data Control cir-
cuit: Data-In
Strobe Control,
Sense Amp Strobe
Control, Data Gate
Control (dwg 928668,
sheet 3; 4dwg 928649)
(2) Marginal
voltages: +VTH,
-VA, +VB (dwg
928668, sheet 7;
928649).

dwg




Table 4-2.

Memory Assembly Troubelshooting Chart (cont)

PROCEDURE

INDICATIONS

PROBABLE CAUSE

D. 1. C/W Worst
pattern Comp

2. R/R

a.

Same as C, a.

— =

a. Same as C, a,
(1) and (2)

4-15.

LOCATING DEFECTIVE CORE-STACK DIODE MODULES.

Defective

stack diode modules can be isolated by using information per table

4-3, item B, Symptoms d and

e, To locate

and rewlaced, proceed as follows:

diodes to be checked

a. Remove screws and washers holding Stack Card in place,
and gently disconnect (l1ift) from Etlectronics
card.

B, Refer to component-location drawing 913950 for

location of applicable diode module.

0

Check applicable diodes with ohmmeter.



Table 5-2. Glossary of Mnemonic Terms

TIRM " DEFIN[TTON
AT (00;14) . Address I[n (bits 00 thru 14)
BC (1,2) Byte Control 1,2 (flip -flop output
1l and 2)
5CL (1, 2) Byte Control Levels 1,2
BCL (1, 2)F ‘ Byte Control Levels 1,2 (flip-flop
outputs 1 and 2)
CLK (1,2) Clock 1,2
CLR (1,2) Clear 1,2
DA | Data Available
DAG (1,2) Data Gate 1,2
DASA Data Save
D&5C (1,2) Data Gate Control 1,2 (flip-flop
outputs 1 and 2)
DI (00-19) Data-In 00 thru 19
DIST (1,2) Data-In Strobe 1,2
DH (00-19 Data-Out 00 thru 19
BE (1-12) E-tap False 1 thru 12 (clock counter
4 : false outputs) ,
EQ (1-12) E-tap Q-output 1 thru 12 (clock counter
true outputs)
GR General Reset
I (0-19)A Inhibit Drive A, O thru 19
I (0-19)B Inhibit Drive B, 0 thru 19
TED : Inhibit Boost Drive
INBT Inhibit Boost Timing
INis (1, 2) Inhibit Select 1 and 2
INIIT Inhibit Timing
INHT (1,2) Inhibit Timing 1 and 2
INTA (00-14 Internal Address 00 thru 14
LOKT Lockout
MP Memory Busy (interface siygynal)

MBRERE : Memory Busy Flip-Flop




SECTION V

DRAWINGS

5-1. GENERAL

5-2. This section contains assembly drawings, parts lists, and

schematic diagrams for the MICROMEMORY 3000QD Memory Card Assembly.
These drawings are listed in table 5-1 in assembly breakdown order,
and are compiled for convenient use. Mnemonic terms used in draw-

ing illustrations are listed in table 5-2.

Table 5-1. Engineering Drawings

TITLE DRAWING NUMBER
m" ——— e e e ]
Memory Assembly 32K X 20 _ 928647-001
Memory Card Assembly 929664
Parts List PL929664-001
Schematic 9286638
Stack Assembly 9139590
Parts List PL913950-001
Schematic (sheets 2&%) 913942
Matrix Assembly,
(Wired) 913949
Parts List _ : PL913949-001

5-3., SCHE!MATIC REFERENCE CODE

5-4. Sheet tagging references on the schematics are coded by
sheet number and zone, and are placed in parentheses. For
example, reference (3B5) means that the signal is connected to
eguipment shown on sheet 3, zone B5. A reference number on
sheet 3 will, in turn, refer back to the location of the first

reference number.



Table 5-2.

Glossary of Mnemonic Terms (Cont)

TERM DEFINITION
SIEMB Memory Busy (internal signal)
P Memory Protect
RIS Memory Select
Ms (1-3) Memory Select "1 thru 3
MSOP Memory Strobe Option {(memory register
strobe)
RESDLD Reset Delayed
RES LOKT Reset Lockout
RP Read Pulse (cycle initate)
RPB Read Pulse Buffered (
RPUL Read Pulse (internal cycle initiate)
RST Read Sink Timing
RXBT Read X Boost Timing
RXD (0-7) Read X Drive 0O thru 7
RXD (8-15) Read X Drive 8 thru 153
RXDT Read X Drive Timing
RYBT Read Y Boost Timing
RYD (0-7) Read Y Drive 0O thru 7
RYD (8-15) Read Y Drive 8 thru 15
RYDT Read Y Drive Timing
SAS Sense Amp Strobe

SAS TERM (1,2)

sC
SCYL
SKV
TDEL
TNORM
TIOP
VA

VB
VTH
WDT

Sense Amp Strobe Terminations 1 and 2
Split Cycle (interface signal)

Split Cycle (internal signal)

Sink Voltage

Timing Delayed

Timing Normal

Timing Option

Voltage A (approximately -5V)

Voltage, Boost (approximately +30V)
Voltage Threshold (sense amp threshold)

Write Drive Timing

Write Pulse (finish split cycle inter-

face signal)




Table 5-2. Glossary of Mnemonic Terms (Cont)

TERM DEFINITLON
wpn Write Pulsc Buffered
WP, - Write Pulse (finish swplit cycle

internal signal,

WST Write Sink Timing
WKET Write X Boost Timiny
WxXD (0-7) Write X Drive O thru 7
Wi (8-15) Write X Drive 8 thru 15
WYBT Write Y Boost Timing
WyD (0-7) Write Y Drive 0 thru 7
WYD (8-153) Write Y Drive 8 thru 15
XAT (1-3) Extended Address In 1 thru 3
Xca (0-15) X Common Anode O thru 15
Xcc (0-15) X Common Cathode O thru 15
Xs (0-7)R X Sink 0 thru 7 Read
Xs (0-7)Ww X Sink O thru 7 Write
XSK (0-7) X Sink 0 thru 7
YCA Y Common Ancde O thru 15
YCC Y Common Cathode O thru 15
¥YS (0=-7)R Y Sink O thru 7 Read
YS (0-7)W Y Sink O thru 7 Write
YSH (0=7) Y Sink O thru 7

5-5>. REPLACEABLE PARTS

5-6. Tne parts lists in this s=2ction mav ba used for ordering
cdenory Card Assembly r2placz2ment or spare items. For =2ach parts
list item there is an identifying reference desiynation or item
nunber., Reference designatcers and item numbers are also called
out on corrz2sponding assembly drawings which show the location of
2anh item. Parts can be ordered directly from ~2ndors and may be

orderad by commercial or JEDEC numbers.
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CODE IDENT NO.

eloctronic memorias wawrnoane, care. Pl 225,6%-0c/ C
A DIVISION OF
ELECTRONIC MEMORIES & MAGNETICS CORP. 16224 v =
PARTS LIST
REFERENCE
NOTH oo bt 1En VNG No. NOMENCLATURE OR DESCRIPTION oEStGNATION| SPEC/soumce | D00
aw (9/5 206-001 | £/55 / STIFFENER
2| 1 |925806-005|8USS /STiFFENER
2 | 7 |929%e5-001 | PRINTED WIRING BOARD
< |2 192ysc2-cell EXTRACTOR
5 |44 98457100/ | RECERPTACLE
& |ARlISre3wrRIA-P3| SOLOER 20-5-57/
>
18
o
o] |
1/ |79|ck0eB8X103K| AR _.0f 4’ ooy WOF|5553%.,%0 5355
/;/‘ E7 32":37,3 RER L]
2 "-.‘27‘;‘357:*64 )/.0\7
) 5 7%, 7950, h-52, 491, =2,
ol "3 %« /03 s < LSOE 23 1)
L. 118, i1 rG, 717 /4’/ PEE NN
- /52 135 15¢ 2R 74D 17, M2
/: /4-.’ /4\{ /52 ,,../o/
~ x> ._(.7 l,b;-dﬁ,’.“"‘
17| LN kESEXE2IK | CAR 220 pf 10 t.,,:,cfvf?
18] 7 Ckos@x 230k | CHE B33 F 10T sz
ISV 1 N0k GeBX 10KV CAL O 1 wF 10 o3
electronic memories wawrome. cas. cooeramne (B 929 ¢s4-00t|
ELECTRONIC MEMORIES & MAGNETICS CORP. 16224 vev—= REV
PARTS LIST
REFERENCE
TG g A NOMENCLATURE OR DESCRIPTION oESIGNATION| SPEC/soumce | DODE
20|77 \ckos8x02K| car 1000 oF 10OF GO, 7773.°0123,177 '
21| & |CKOSBXI0IK| CARP /00 pF /0F |¢33cE55gTar, FAiG
22| 2 lckoeaxis2kl car 1500 pf /07 csgc9s 1
23| 6 |Ckos6x33ik|car  3300° 1©0F 42,72,8/ .27 e
24| 1| \CHOSED750T0J CALP 75 pF 5% c759,
25| 1 |CSRIBGIS6KLICAR  7A 15.u4fF 50V /OF /8
26| 121{999537-001 |CAP TIM 47.uF 50V 10F czeces
27| 1 \ewostoszazo3 \chp 47 pF 5Z cro¥
26|55(999525-0/( | CAL rim 15 25\ (G52 ei2 22353370,
29 £5,99 55 99 100, 101,
(02, 102, /3 L5002, 118 120
50 G V%
3/ /5668 <2~ /OC? 177,
172 '/BwecLIE'-, g7
32| 3 |csRIZFGESKL| C AP . 8uF 0% 2BV CTR,74 Tl
33| 2 |cxosnreein | 4P bBOPE 1272 %=
341\ |[CMoSED220IY S AP 224F &9 Ar-rs
3511 1ewos BruIzZk]c A2 410G pF Vo 2, r 9
30|/10|9/2206-A/F | DIODE MOD 72258 TYPE oM 100%
27| 1 |999203 -¢o2| O/IODE ZENER .2/ /N753A |44
38| 1 (999208 -0:5|L/ODE ZENER 10V NSOG8 €& 53
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74| & |kcorsrzerT {Res. 2.7 law 57 23881
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CODE IDENT NO.

elactronic Memories wawronne, caue. PL929466%-00/] C
A DIVISION OF
ELECTRONIC MEMORIES & MAGNETICS CORP. 16224 [ REV
) PARTS LIST
REFERENCE
NOTE ol bodd 10EnTvinG NG, NOMENCLATURE OR DESCRIPTION oESIGNATION| SPEC/source | CODE
77| 4 | kKcorGF520T\ BES. 82 foww ST SR5E
73| 2 |frorFr32T |RES. 13K saw 5% £3R4
alic \ecor6riorT \RES, 100 tanw 5% wwgﬁé%‘féf;}‘,;:: 2 reE
-~ 2 /22,
o0 f’«;;z 2729 P/uu‘.‘f?lt-!‘,’
81| 1 |@eo75Fi2) T |RES. 120 Yy S§F i
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21| 2 |RCO76F272T\ RES 47K 4 53 HES,REKL
o2l 3 \Rco76F03T\PES. /0K Yo/ 5F B T
23|72 | 7257c2-c01 |LES,, NISRTIENT, Lue SET L85
a3l 1 |Pco76F682T\£ES. .8 K 4 w57 w13,
oL
-
electronic memories wawrnosne, caue. cooe OB I 92966Yy-001] C
A DIVISION OF
ELECTRONIC MEMORIES & MAGNETICS CORP. 16224 [z REV
PARTS LIST
REFERENCE
ot L eI Mo, NOMENCLATURE OR DESCRIPTION oesiGnaTioN| SPEC/source | CODE
ool 7| 2cz06FR0T| RES, 40 bow 5F P IPORRT,
9711 |RC206F120T| RES 12 Jow 5% RI7E
98| 2 |RC206F27I T\ RES, 270 oW 5% Rty RIZ,
29| 7 |Rc206F39/T | £Es 390 ew 5% <8 e
100 2\ RC206F471T | PES 470 op/ 5 £ 34,837
01| 1 |RC206FS)IT\ PES. S0 op/ 5% 57
02| 2. | RC206F22/1TV\LES 220 vz 57 65,119
03| | |€CI26 3207\ PES. 33 s/ 57 “52
104| 1 |RLO759726 | RES., 47K taw 2F €358
/05| 1 |#Lo7523/6 |RES. 220 Lo 2% £ /00
106| | |RLO7SIZ2G |RES, 13K L 2% R97
107} 2|PLo78202G {RES, 2K 4w 2% ReI, R72,
/08| | |RLO7S392G|LES, B.9K taW 2% 22,
109\ 1 |RLo735 126\ £ES. 5./ K talw 27 £e8
110) 2 |RLO756826 ) PFS. 6.8K i/ 2% LGS €52,
1| ) 60752236 ££5 226 tuw 2F <=
/2 | RCec Ry TfRTE - 240 aw €% R1032
//3
1| 1 |899502-027) RES, Wi/ 5.0 2W /7 <102




CODE 10ENT MO,

electronic memories uswmome. caur. PL 529664-co/f C

ELECTRONIC MEMORIES & MAGNETICS CORP. 16224 REV
PARTS LIST

NOTE e bl 1oEtm e Mo NOMENCLATURE OR DESCRIPTION orsronaTion| sec/source | CO0E

7”5

ol 1 209545 -co5| @€S. Por soa R 155

17| 1 |999605 -~ K| LCES. THERMISTOR 2 DI02 &7/

15| 4 |922/35-009| LES #oD /19 S s

119110 |°9955/-00/ |RES. MOD _270/9/0/43 K renrz- Rz

/20 1099551 -002 |£ES MaD _120/470 et

12111 |999551-005 | £ES._ mMop 32810 S50 4055ma #4111

/2] 4 |e00s51-007 | 265 Mmoo 27k e

124 2. |RCA0GFYISTIRes 4N Yaww 5% Rieo, 163

/24| [resnGr22ITIRESs B2 Vaw 3 Q54

/25 .

/26

127 1 1209215 -00/ | XFMR — L] SQUARE (00RPS 77

24 1 |2g0q39-001\ xE12 - 20 f2:1 (PoWER) s

12211 |299449-CONXFMR 2:1 NHIBIT 171 - fort

130 24| ©99903-c02\ XFMR 2:1 BASE nervE 72597 3

130w | 900941-002 | XEMR SINGLE BALLN 73,78,

32} 1 149941 -009 | T ToeTR VoW L3

133} 9499416 -0y | TroueTer A\ Spll L2 NERENTCS

electronic mfrggsr'igs"mmuomc. caur, cooeienmie 1 PL 9296¢4-00/ C
ELECTRONIC MEMORIES & MAGNETICS CORP. 16224 ez REV

PARTS LIST )

L W I I NOMENCLATURE OR DESCRIPTION oFsiGuaTion| SPEC/SouRce | CODE

/24|11 | 222114 - 001 | TRANS/STOR 705 50V |9EUTGE5% 242738,

135(06|922/25 -001 | 7RANSISTOR TO€ Sov |85 §5 1" 425223

/36 ey N

7 125152 5% 100

/28 ”ﬁ,’gf,oé;f” 196G - /0WG,

139(12.|999302-¢2/ | 70ANSISTOR 2N2369A |S2559:8 2815622

| 8 1999304 -cor/ | TRANSISTOR ZN2894A NP @5/-@58

Py

142

/43

2

#5190 922600-036| WIRE AWE 2D TEFLON

144

47 -

r#3\eee snps ¢-1 |SPEC, mAark/ING

/FS\EF| 922568 SCHEMATIC

SORez] 42uice WORKMANSHWI P STAanDARTS

/5/

/152




8 | 7 | [ ] 3 * 4 | 3 | ! 2 | 1
T SP—AT A0 1 et FACPUATY 0F .3CTIRARCS SEMORSS & WALMITICE LOM. REVISIONS
P e 1 | o [ | ‘DEscRRTION [ o | weovs
ey Ay e [A]| Aeconrra Cecenie [pev<j&
PANT ENTIFICATION
ARK PART NMUMBER & PANT AR Y.
Lt
PART PART
NUNBEN REV.
. mev. ]
_ D
CONNECTOR ;2’// CHART € MNIC?U& PN CRART CONNECTOR :Ml CAART .
!
comp 5106 |SoLoer srof ComP $10F | Soioer si0& COMP 5106 | S0L0ER S10E
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