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SECTION I 
GENERAL INFORMATION AND SPECIFICATIONS 

The FABR 1-TEK Model 8/1 Add-On Memory System is a completely compatible 24K (24,576) 
word addition to main storage for the Digital Equipment Corporation PDP*8/1 and PDP 12 com­
puters. This manual divides the technical information for the Model 8/1 into the following sections. 

GENERAL INFORMATION AND SPECIFICATIONS 
II INSTALLATION PROCEDURES 

Ill PRINCIPLES OF OPERATION 
IV MAINTENANCE PROCEDURES 
V REPLACEMENT PARTS LISTS 

VI REFERENCE DOCUMENTS 

GENERAL DESCRIPTION 

The Model 8/1 consists of a memory unit, a multiplex unit, and a cable assembly. The memory 
unit, including a FABRl-TEK P3 power supply, and the multiplex unit are housed in a 5 1/4 
inch enclosure which can be mounted in a standard 19 inch relay rack. The cable assembly 
attaches to connectors on the enclosure and to five connectors in the Central Processing Unit 
{CPU). Figure 1-1 is an outline drawing of the Model 8/1. 

Power supply technical information is in a separate manual, FABRl-TEK Pub I ication Number 
400-0166-00. 

CAPACITY 

The multiplex unit transforms the 8192 36-btt word memory unit into a 24,576 12-bit word mem­
ory unit. The additional storage capacity to the CPU is 24K. 

MEMOIRY CYCLE 

The Model 8/1 operates in the split cycle mode. The split memory cycle consists of a Read por­
tion followed by a Write portion. The CPU starts both portions. The Read portion of the memory 
cycle unloads the contents of the storage location and the Write portion loads the storage location. 

SYSTE:M SPECIFICATIONS 

Table 1-1 summarizes the system specifications. 

*PDP and DEC are registered trademarks of the Digital Equipment Corporation. 
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Table 1-1.-SPECIFICATIONS 

MEMOFtY CYCLE AND·OPERATION 

Split Cycle 

ADDRESSING 

Method 

Format 

MEMOFlY CAPACITY 

Addriess 

Word Length 

DIMENSIONS 

Enclosure* 

Module Assemblies 

H. 
5.25" 

** 

INTERFACE CONNECTORS 

Read-Modify-Write 

Random 

Single Rai I Binary 

24K 

12 Bits 

W. D. 
17.00" 20. 75" 

11.00" 14.75" 

Two 50-Pi n Amphenol Connectors 

INTERIFACE LOGIC VOLTAGES 

Logic One In 

Logic One Out 
+2.4V to +5.SV 

+2.4V to +5.5V 

Logic Zero In O.OV to +O.BV 

Logic Zero Out o.ov to +O.SV 

ENVIRONMENT PARAMETERS 

Operating o0 c to +sooc 

Non-Operating -4ooc to +tmoc 

Humidity (Without Condensation) 90% 

COOLING 

Forced Air From Enclosure Fans 

AC POWER REQUIREMENT 

105 - 115 V AC, 60 Cyc I es 

AC POWER CONSUMPTION 

450 Watts Maximum 

DC POWER REQUIREMENTS 

-t 15 VDC From Power Supply 

+5 VDC From Power Supply 

-15 VDC From Timi.ng and Control Assembly 

*Enclosure is 19.00 in. wide with rack mounting brackets attached, and 22.75 in. deep with 
allowance for cable bend. 

**Tim1ing and Control Module mounts on 0.60 in. centers; Digital Stack Modules mount on 
1.00 in. centers. 
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SECTION II 
INSTALLATION PROCEDURES 

The FABRl-TEK Model 8/1 Add-On Memory System consists of a cable assembly and an enclo­
sure containing the three printed circuit assemblies of the Memory and the Multiplexer printed 
circuit assembly. 

CPU MODIFICATION 

Some early models of the CPU may have a different interface signal pin configuration from the 
cable assembly. The difference involves the Memory Buffer data bits and the Extended Address 
bits. The correct _connections are described in Table 2-1. Verify continuity between the two 
points in the CPU with a VOM. If there is no continuity between the two points, change the 
wires to provide continuity. 

Table 2-1.-INTERFACE SIGNAL CONFIGURATION 

CPU INTERFACE PIN CPU INTERNAL PIN SIGNAL NAME 

,. ... _. - ? ."'\ H01-D2 B12-P2 MCMB 03 
H01-E2 812-S1 MCMB 04 
H01-H2 B 12-)/.f' \/ 2. MCMB 05 
H03-D2 B16-E1 EA 0 
H03-E2 B16-J2 EA 1 
H03..:H2 B16-L 1 EA 2 

If the resident storage capacity of the CPU is 4K, modify the CPU to change the address range 
of the resident storage from addresses o through 4095 to addresses 24,576 through 28,671. Ex­
pansions from 4K of resident storage require memory extension control circuitry which is avail­
able only from Digital Equipment Corporation. Modify the CPU by removing two wires from the 
back panel and adding two wires as described in Table 2-2. 

Table 2-2.-BACK PANEL MODIFICATION 

REMOVE WIRES BETWEEN: ADD WIRES BETWEEN: 

1. B16-S1 and 821-L 1 1. 816-E1 and B21-L1 
2. B16-V2 and B21-M1 2. B16-J2 and B21-M1 
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ASSEMBLY 

Insert the five printed circuit card connectors of the cable assembly into the CPU card rack 
assembly at the locations designated on each connector. The location designator is located 
near the handle on the ground plane side of the card. Insert the card with the A pin designator 
at the top and the V pin designator at the bottom of the card. Note, that when the card is pro­
perly oriented, the pin designators are upside down. Route the cable as illustrated in Figure 
1-1. Attach P1 and P2 of the cable assembly to J1 and J2 respectively, on the enclosure. 

FINAL CONSIDERATIONS 

Power both the CPU and the Model B from the same AC circuit to assure that during power fail­
ures both will lose power at the same time. The CPU has an auxiliary power outlet located be­
hind the power supply, which can furnish power for the Model 8. 

After 1the system is assembled, assure correct operation by running the diagnostic programs 
supplied with the CPU. 
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SECTION Ill 
PRINCIPLES OF OPERATION 

The Model 8/1 Add-On Memory System accepts and retains data from the CPU or from Input-Out­
put (1/0) units and delivers data to the CPU or the 1/0 units. The Model 8/1 handles all inputs 
and outputs as information, making no distinction between program instructions and data. 

The Model 8/1 has two functional units, the Multiplex Assembly and the Memory. Figure 3-1 is 
a functional block diagram of the Model 8. 

MULTIPLEX ASSEMBLY 

The Multiplex Assembly is a printed circuit assembly which is placed into slot number four of 
the enclosure. Functionally, the Mui iplexer transforms the 8192 36-bit word memory into a 
24,57€> 12-bit word memory. Control signals, processed on the Multiplex Assembly, direct the 
data flow between the CPU and the Memory. 

CONTROL SIGNALS 

DAT A. SAVE. The Data Save signal halts the operation of the Model 8 if there is a power fail­
ure in either the CPU or the Model a. 

MASTER RESET. The Master Reset signal sets the internal control circuits to the state re­
quired to start a memory cycle. 

MEMORY START. The Memory Start signal defines the beginning of a memory cycle by starting 
the RE~ad portion of the memory cycle. 

WRITE. The Write signal starts the Write portion of the memory cycle after the Read portion is 
complete. 

STROBE. The Strobe signal notifies the CPU that data is available at the CPU. 

MEMORY DONE. The Memory Done signal notifies the CPU that the memory cycle is complete. 

MULTIPLEX DATA PATH 

Figurn 3-2 is a typical multiplex data path; there are 12 identical data paths. During Read opera­
tions, the Multiplexer receives 36 bits of data from the memory, selects one 12 bit segment, and 
sends it to the CPU. During Write operations, the Multiplexer receives a 12 bit word from the 
CPU, places it into the selected segment of the 36 bit word, and stores the 36 bits in the Memory. 
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During the Read· portion of the cycle, the Gate Data In signal latches the 36 bits of data from 
the Memory into the Multiplexer data register. The Multiplexer decodes dddress bits EAO and 
EA1 to select the 12.bit segment of the 36 bit word which it sends to the CPU. The Data Comp 
signal logically complements the output data. The Output Enable signal transfers the 12 bits of 
data to the CPU. 

During the Write portion of the cycle, the Multiplexer decodes address bits EAO and EA1 to 
select the 12 bit segment of the 36 bit memory word which receives the new data from the CPU. 
This new data and the other 24 bits, which remain unchanged, are stored in the Memory. 

MEMORY 

The Memory is a three wire, 3D. coincident current core memory with 8192 36 bit locations. The 
Memory consists of one Timing and Control Assembly located at the bottom of the enclosure in 
slot number one and two Digital Stack Assemblies in slots number two and three. Each Digital 
Stack consists of a Memory Electronics Assembly and a plug-in core Array Assembly. 

The Memory requires five control signals for operation: Cycle Initiate, Cycle Continue, Read/ 
Write Control, Split Cycle Control and Data Save. Cycle Initiate and Cycle Continue are genera­
ted on the Interface Control Assembly. The power supply produces the Data Save signal. The 
Modell 8 always operates in the split cycle mode, requiring the Split Cycle Control input and the 
Read/Write Control input to be grounded. 

The Memory has three functional units: Cycle Control, Current Drive, and Data Loop. Figure 
3-3 is a diagram of the Memory functional units. 

CYCLE CONTROL 

The Cycle Control section directs the internal operations of the Memory. Two clocks and the 
control signals from the CPU produce internal control signals which direct the sequence of 
operation. 

CURRENT DRIVE 

The Current Drive section decodes the address information, selects the proper drive lines, and 
drives Read and Write switching currents. The current compensation network adjusts drive cur­
rents to compensate ambient temperature changes. 

ADDHESS DECODE. The address decoding network decodes input address bits 20 through 212 
to sellect the proper drive I ines on each axis. On the X axis, address bits 20, 21, and 22 enable 
a read sink or a write source transistor and bits 29, 210, 211, and 212 enable a read or write 
switch transistor. On the Y axis, address bits 23, 24, and 25 enable a read source or a write 
sink 1transistor and bits 26, 27, and 28 enable a read or write switch transistor. The Inhibit sig­
nal, when not active, selects Read paths and, when active, selects Write paths. Address bits 
213 and 214 select the proper BK section (Digital Stack) of storage. 
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CURRENT SOURCE, SWITCH, AND SINK. For each current path, three transistors determine 
the path of the switching current from source to sink. The transistor nearest the positive voltage 
source is the source transistor, the one nearest the negative voltage source is the sink transis­
tor, and the one between is the switch transistor. Figure 3-4 shows the current paths for some 
of the drive lines. Decoded address signals enable one source. one switch, and one sink tran­
sistor for each axis for both Read and Write operations. 

DRIVE LINE SELECTION. Figure 3-4 is a simplified drive I ine scheme which depicts al I basic 
drive liine selection electronics on the Memory Electronics Assembly, but only one-eighth of the 
Core Array Assembly. For complete drive line details consult the Core Array Schematic in Sec­
tion VI, Reference Documents. The decoded address signals which control transistor operation 
are shown along both sides of the illustration. 

The eight underlined signals define Read and Write switching current paths for both axes for 
address 14605. For this address, the three signals which control drive current in a Write direc­
tion through Y drive line 33 are the Y Source Write Timing signal to the base of 018, the 
YWRXX6XX signal to the base of the switch transistor, and the YWRXXXOX signal to the base 
of the Y sink transistor. To trace the Y Write current path in Figure 3-4, begin at the +15VDC 
source at the top of the illustration. The current path is from -

the +15VDC source, 
through the secondary of the switch core transformer, 
through transistor 018, 
through the transformer, 
right and down the switch transistor common collector I ine, 
through the transistor controlled by signal YWRXX6XX, 
through Y drive I ine 33, 
through Y Write sink transistor controlled by signal YWRXXXOX, 
through the transformer, and 
to the -15VDC source. 

Similarly, it is possible to trace the Read switching current path through Y drive line 33 using 
the Y Read Sink Timing signal, the YRDXXXOX signal, and the YRDXX6XX signal. 

DATA !LOOP 

The Data Loop is the data path from the input data interface through the inhibit drivers, Core 
Array and sense amplifiers to the output data interface. There are 36 parallel data loops. Data 
from th«~ CPU enters the data register and is stored in the Core Array during a Write operation. 
Data from the Core Array enters the data register through the sense amplifiers, and is transferred 
to the CPU during a Read operation. Figure 3-5 is a simplified schematic diagram of a Data Loop. 

DATA l~EGISTER. The data register is located on the Memory Electronics Assembly. The data 
register temporarily stores input data which wi II be stored in the Core Array and output data 
which will be sent to the Multiplex Assembly. 

SENSE AMPLIFIERS. The sense amp I if iers are located on the Memory Electronics Assembly. 
During Read operations, sense amplifiers detect the presence of a logical one stored in the 
Core Array. The output of the sense amplifiers enters the data register for transfer to the CPU. 
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INHIBIT DRIVEHS. The inhibit drivers are located on the Memory Electronics Assembly. During 
Write operations, inhibit drivers prevent the switching of cores which are to store a logical zero. 
The data register controls the inhibit drivers. 

CORE ARRAY. The Core Array Assembly contains the ferrite cores and the diode matrices. 
The Core Array is divided into two arrays with 18 core mats of 8192 cores. Each mat has 128 
X axis. drive lines and 64 Y axis drive lines. Three wires thread each core: an X axis drive 
I ine, ai y axis drive I ine, and a common sense-inhibit I ine. The diode matrix for each axis 
steers switching currents through !he selected drive I ines in the Core Array. 

MEMOIRY OPERATION 

The Memory in the Model 8/1 operates in the split cycle mode; each memory cycle has a Read 
portion followed by a Write portion. The CPU starts both the Read portion and the Write portion. 
At the beginning of a memory cycle the CPU also supplies the address of the data. 

READ PORnON OF THE CYCLE 

The M~3mory Start signal from the CPU initiates the Read portion of the memory cycle. The Read 
portion unloads the 36 bits of data at the location specified by the CPU address. The Memory 
presents the data to the CPU and halts operation, waiting for the CPU to initiate the Write 
portion. 

WRITE PORTION OF THE CYCLE 

The Write signal from the CPU initiates the Write portion of the memory cycle. The Write portion 
loads a6 bits of data into the location specified by the CPU address. The Memory halts opera­
tion and waits for the next request from the CPU. 
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SECTION IV 
MAINTENANCE 

Most memory system malfunctions develop characteristic symptoms. Maintenance procedures 
miniimize down-time by providing information to analyze malfunctions, to understand their signi­
ficance, and to direct troubleshooting to the most probable cause. When spare modules are avai 1-
able!, substitution of the suspect module is the best troubleshooting procedure. 

RECOMMENDED TEST EQUIPMENT 

EQUIPMENT 

Osei I loscope 
Pre-Amp 
Voltage Probe 
Digital Multimeter 
VOM 

PREVENTIVE MAINTENANCE 

MANUFACTURER 

Tektronix 
Tektronix 
Tektronix 
Fairchi Id 
Triplett 

TYPE 

547 Series or Equivalent 
1 A2 or Equivalent 
10:1 Attenuation 
Model 7050 or Equivalent 
630-NA or Equivalent 

With a knowledge of the operating environment, the user determines the requirement for preven­
tive maintenance. 

COR~RECTIVE MAINTENANCE 

Corrective maintenance is necessary to restore normal operation of the system if malfunctions 
deve!fop. Control, address, and data oriented errors are the most common error classifications. 
In each classification the cause can be either external or internal to the memory system. Classi­
fication of an error does not eliminate the possibility of an interrelationship between classifica­
tions. Many apparent memory system problems are the result of program and timing errors. 

Givei the power supply primary consideration by assuring that it is properly furnishing all out­
puts, including the Data Save signal. Next assure that the interface cables are firmly attached 
and that all interface signals are present. 

MEMORY TEST PATTERNS AND TESTS 

The Ones, Zeros, Worst Pattern, and· Worst Pattern Complement are externally generated test 
patte~rns. Test procedures using these test patterns can either confirm reliable operation or aid 
error detection. 

ONES 

The Ones test pattern consists of logical ones in every location in the Core Array. 

4-1 



ZEROS 

The Zeros test pattern consists of log·ical zeros in every location in the ·core Array. 

WORST PATTERN 

Some memory malfunctions develop only under worst case conditions. The Worst Pattern pro­
duces the maximum disturb noise on the sense line during a Read operation. The Worst Pattern 
is th1e logical exclusive OR function of address bits 27 and 212. Stated in another way: for the 
first 4096 words, blocks of 128 words containing zeros alternate with blocks of 128 words con­
taining ones with the first block containing zeros. For the second 4096 words, blocks of 128 
word:s containing zeros alternate with blocks of 128 words containing ones with the first block 
containing ones. 

WORST PATTERN COMPLEMENT 

The Worst Pattern Complement is the logical complement of the Worst Pattern. 

MALFUNCTION ANALYSIS 

Malfunctions can occur in any of one of four places in the system: the CPU, the interconnect­
ing cable, the Multiplex Assembly, or the Memory. The first task is to locate the malfunction­
ing unit. 

Determine if errors occur in the CPU resident memory, the Model 8, or both by removing the 
interconnecting cable and running the diagnostic programs. If errors still occur, troubleshoot 
the CPU. If errors occur only in the Model 8 assure that the control signals, address, and data 
are present at the Model 8. If all signals are present, troubleshoot the Multiplexer and the 
Memory. 

MEMORY FAILURES 

Failures developed in the Memory while running diagnostic programs normally fall into one of 
the following classifications: 

CONITROL ORIENTED ERRORS. 

Control oriented errors originate in the external equipment or in the Cycle Control section. 
Failure to initiate or complete an operation or erratic behavior with no recognizable pattern 
are characteristic of control oriented errors. Use Figure 4-1 as an aid to troubleshooting. 
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CONTROL ERROR SYMPTOMS 

1. SYSTEM WILL NOT OPERATE, OR 
2. SYSTEM WILL !'!OT READ, OR 
3. SYSTEM WILL NOT WRITE, OR 
4. ERRORS IN RANDOM DATA BITS, OR 
5. ERRO~ AT RANDOM ADDRESSES, OR 
6. ERRJfflC BEHAVIOR. 

(1) INPUT CONTROL SIGNALS 

1. CYCLE INITIATE 
2. CYCLE CONTINUE 
3. MEMORY DATA CLEAR 

(2) INTERNAL CONTROL SIGNALS 

1. MEMORY DATA REGISTER CLEAR 
2. MEMORY DAT A LOAD 
3. STROBE 
4. DATA OUT TIMING 
5. INHllBIT FLAT TOP 
6. INHIBIT RISE TIME 
7. X SOURCE READ 
8. Y SOURCE WAITE 
9. Y SINK READ 

10. X SINK WRITE 
11. X SINK READ+ WRITE SINK SOURCE TIME 
12. Y SOURCE READ +WRITE SINK SOURCE TIME 
13. READ SWITCH TIME 
14. WRITE SWITCH TIME 
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SOLDER JOINTS 

ANO POOR 

CONNECTIONS 

Figure 4-1 
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ADDnEss ORIENTED ERRORS 

Addrnss oriented errors originate in the Current Drive section. All bits of a data word in error 
and addresses of errors with definite patterns are characteristics of address oriented errors. Use 
Figure 4-2 as an aid to troubleshooting. Figure 4-3 illustrates the configuration of the Core 
Arrays. 

WORD LOCATION. Decode address bits 213 and 214 to identify the malfunctioning 12 bits of 
each 36 bit location in the Core Array. Table 4-1 and Figure 4-3 provide the corresponding bit 
positions for each decode. The remaining 13 address bits determine the location within the Core 
Array. 

TABLE 4-1.-WORD LOCATION 

EAO EA1 4K-28K SYSTEM 8K-32K SYSTEM 

0 0 BITS 0-11 CPU STACK 
0 1 BITS 12-23 BITS 24-35 
1 0 BITS 24-35 BITS 12-23 
1 1 CPU STACK BITS 0-11 

Three 12 bit words are stored in each 36 bit location in the Core Array. Adjacent addresses re­
ferenc;e ·adjacent locations in the Core Array. For example, with 4K of resident storage, bits 0-11 
err only in the first BK addresses, bits 12-23 err only in the second BK addresses, bits .24-35 err 
only in third 8K addresses. 

If the error is in the same bit position of every word, troubleshoot the data path on the Multiplex 
Assembly. 

Interchange the two Digital Stack Assemblies. If the malfunction disappears. the cause was 
probably a poor connection. If the malfunction does not move, troubleshoot the connector and 
back panel wiring associated with the location of the malfunctioning assembly. If the malfunc­
tion follows the suspect module, troubleshoot the assembly to the circuit level. 

CIRCUIT DECODING. Each Digital Stack Assembly identically decodes address bits 20 through 
212. The address is broken down into significant X axis and Y axis digits and synthesized into 
Read and Write signals for each axis. Table 4-2 provides a procedure to determine the signals 

for the sample address 146058. The results of the procedure are I isted in the summary. The page 
numbetrs refer to the schematics in the Reference Documents section. The underlined signals in 
Figurn 3-2 relate to the circuit decoding example of Table 4-2. 
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ADDRESS ERROR SYMPTOMS 

11. ALL BITS OF A DATA WOAD ARE 
IN ERROR 

~~. ADDRESSES OF ERRO~ HAVE 
DEFINITE PATTERN 

CHECK CONNECTIONS 
TO CORE ARRAY 

ANO DIODE 
ARRAY 

Figure 4-2 

ADDRESS E AROR 
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PATTERN FROM 

OIAGNOOTIC PROGRAM; USE 
TABLE 4-1 TO LOCATE 

DIGITAL STACK 
ASSEMBLY; EXCHANGE 

WITH ANOTHER D.S. 
ASSEMBLY 

DECODE ADDRESS 
BITS 20 - 212 AND 

LOCATE PERTINENT 
TRANSISTOR FROM 

SCHEMATIC 

ADDRESS ORIENTED ERRORS 

TROUBLESHOOT 
CABLE AND 

CONNECTIONS AND 
INTERFACE 
ASSEMBLY 

CHECK BACK 
PANEL WIRING 

AND 
CONNECTIONS 

REPLACE 
DEFECTIVE 

TRANSISTORS 
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214 

4K·28K 
ADDRESS BITS 

213 212 20 

r--- 8192 LOCATIONS ~ 
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35 
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FTI 36 x BK 
(EFFECTIVE 12 x 24K) 
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Table 4-2.-CIRCUIT DECODING 

X AXIS WAITE XWR14XXX XWRXXXX5 

X AXIS READ XAD14XXX XRDXXXX5 

X AX IS BREAKOUT 14XXXX XXXX5 

X AXIS 4 x x 5 

1 _J_ _J_ 
ADDRESS REGISTER T 

TABLE 4-1 

Y AXIS x x 6 0 x 

_TT_ 
Y AXIS BREAKOUT XX6XX xxxox 

Y AXIS READ YRDXX6XX YRDXXXOX 

Y AXIS WAITE YWRXX6XX YWRXXXOX 

SUMMARY 

MEMORY ELECTRONICS ASSEMBLY 

SIGNAL SCHEMA TIC PAGE PIN NO. fRANSISTOR 

XRD14XXX 17 19 OM12 

XRDXXXX5 12 53 OM1 

XWR14XXX 19 3 OM14 

XWRXXXXS 12 53 OM1 

YRDXX6XX 19 9 028 

YRDXXXOX 13 39 025 

YWRXX6XX 17 13 0M13 

YWRXXXOX 13 39 026 
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DATA ORIENTED ERRORS 

Data oriented errors originate in the Data Loop. Errors occurring in the same bit position of 
data words during a Read or Write operation is characteristic of data oriented errors. Trouble­
shoot the inhibit driver and related crrcuits for errors during a Write operation; troubleshoot 
the sense amplifier and related circuits for errors during a Read operation. Use Figure 4-4 as 
a guide for troubleshooting data oriented errors. 

MULTIPLEX ASSEMBLY FAILURES 

Failures developed on the Multiplex Assembly while running the diagnostic programs occur in 
either the contra I signal circuitry or in the data path. Control signal fai I ures affect a 11 data paths 
identically. The control signals direct the data through the data path. 

If errors occur in all data paths, troubleshoot the control signal section. If errors occur in speci­

fic paths, troubleshoot only those paths. 
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DATA ERROR SYMPTOM 

1. SAME BIT OF EVERY DATA WORD 
WILL BE IN ERROR 

(1) DATA LOOP CONTROL SIGNALS 

1. IVIEMORY DATA REGISTER CLEAR 
2. STROBE 
3. INHIBIT RISE TIME 
4. !INHIBIT FLAT TOP 
5. MEMORY DATA LOAD 
6. MEMORY DATA OUT TIMING 

ZEFIOS LOADED. 
ONES UNLOADED 

TROUBLESHOOT 
SENSE AMPLIFIER 

ANO DATA 
REGISTER 

(PICKING ZEROS) 

TROUBLESHOOT 
INHIBIT DRIVER 

ANO DATA 
REGISTER 

DATA ERROR 

Figure 4-4 
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SECTION V 
REPLACEMENT PARTS LIST 

This section lists the electronic components on the printed circuit assemblies. The component 
list for each assembly is in alphameric order. For each component the lists provide a reference 
designation, description, FABRl-TEK part number, manufacturer's part number. and quantity. 

FABRl-TEK NUMBERS 

When suppliers manufacture a component to FABR 1-T EK specifications. the Ii sted manufacturer's 
part number corresponds to the FABRl-TEK part number. These parts are available from the 
Memory Products Division of FABRl-TEK INCORPORATED. 

FABRl-TEK PARTS 

When ordering from a replacement parts list. specify the product number. system or assembly 
serial number, and FABRl-TEK part number. 
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REPLACEMENT PARTS LIST 

MEMORY ASSEMBLY 

REFEllENCE COMPONENT FABRJ-TEK 

DESIGNIA TION DESCRIPTION IDENT.NUMBER 

Cl,3,7,9,11,12 CAPACITOR, Fixed 023-0472-00 
150 UUF, ±2%, 500V 
Silver Mica 

C2,S,6,13,14,19, CAPACITOR, Fixed 023-0518-00 
20,39-47, 66-76, 15 UF, ±20%, 20V 
79 Tantalum 

C4,8,10 CAPACITOR, Fixed 023-0471-00 
100 UUF, ±2%, 500V 
Silver Mica 

ClS,16,17,18,48- CAPACITOR, Fixed 023-0455-00 
65,77,78 0.01 UF, ±20%, 50V 

Ceramic 

C21-38 CAPACITOR, Fixed 023-0469-00 
220 UUF, ±2%, 300V 
Silver Mica 

C80-84 CAPACITOR, Fixed 023-0362-00 
0.01 UF, +80%-20%, lOV 
Ceramic 

CRl-109 DIODE, Switching 022-0309-00 
1N4607 

Ll,2 INDUCTOR 019-0218-00 
1.2 mh + 0.2 mh@ 
400 ma 

Q 1, 4 '5 ' 9 :1 10' 11, TRANSISTOR, Similar 021-0121-00 
12,13,14 to 2N2369 

Q2, 3' 6' 7 :1 8' 19' TRANSISTOR, 2N4014 021-0223-00 
20,21,22i,27,28, 
29' 30, 35 :, 54-71 

Ql5, 16, 17, 18,23, TRANSISTOR, Similar 021-0137-00 
24, 25' 26 ,, 31, 32' to 2N3725 
33, 34' 36-·53 

QMl,2,3,5-14 INTEGRATED CIRCUIT 134-0214-0C 
Quad, High Current 
Core Driver 

FOAM 449 3·6'9 

ASSEMBLY NO. l 9o-i37 S-OO 
SCHEMATIC N0._1_38_-_0_01_7_0_6 _ 

MANUFACTURER 
AND !DENT.NUMBER QUANTITY 

Sangamo 6 
DlOSDlSlGO 

Dickson 28 
Dl5ZLX20M 

Sangamo 3 
DlOSDlOlGO 

Centralab 24 
UKS0-103 

Sangamo 18 
D105D221GO 

Centralab 5 
UKl0-103 

Fairchild 109 
1N4607 

FABRI-TEK 2 
019-0218-00 

FABRI-TEK 9 
021-0121-00 

Sprague 32 
2N4014 

FABRI-TEK 30 
021-0137-00 

Sprague 13 
UHP-021 



REPLACEMENT PARTS LIST 

ASS EM BL v N 0. ___ 1 __ 9 __ 0_-..... 13 .... 7...,5_-o __ o_ 

MEMORY ASSEMBLY SCHEMATIC NO. _1_3_8_-0_0_1_7_06 __ 

REFERENCE COMPONENT FABRJ-TEK MANUFACTURER 

DESIGNATION DESCRIPTION IDENT .NUMBER AND IDENT.NUMBER ()llANTITY 

Rl,8, 11, 15, 17, RESISTOR, Fixed ~08-0471-00 Allen-Bradley 62 

26,32,43,201-254 4 70 Ohms, .±5%, 1/4 w CB-4715 
Carbon Composition 

R2,91,92 RESISTOR, Fixed t201-1211-00 IRC 3 

1210 Ohms, .±1%, 1/8 w RNSSD1211F 
Film 

R3, 10, 13, 31, 3 7, RESISTOR, Fixed ~08-0221-00 Al !en-Bradley 25 

46,48, 111-128 220 Ohms, ±510, 1/4 w CB-2215 
Carbon Composition 

R4, 16 RESISTOR, Fixed ~06-0473-00 Dale 2 

330 Ohms, ±3%, 2.s w NS2C-330 Ohms-3'%, 
Wirewound 

RS,7,18,19,30, RESISTOR, Fixed ~08-0102-00 Allen-Bradley 12 

36,47,74,75,78, 1000 Ohms, j:5%, 1/4 w CB-1025 
79,81 Carbon Composition 

R6, 77, BO, 9 3-110 RESISTOR, Fixed ~08-0101-00 Allen-Bradley 21 

100 Ohms, .±5%, 1/4 w CB-1015 
Carbon Composition 

R9,12,28,34,45 RESISTOR, Fixed tzoi-oooo-99 IRC 5 

*Ohms, ±1%, 1/8 w RN55D*F 
Film 

R14,40,53,183- RESISTOR, Fixed 108-0472-00 Allen-Bradley 21 

200 4700 Ohms, ±5%, 1/4 w CB-4725 
Carbon Composition 

R20 RESISTOR, Fixed 106-0472-00 Dale 1 
20 Ohms, ±1 %, 2.5 w NS2C-20 Ohms-1% 
Wirewound 

R21,29,35 RESISTOR, Fixed 108-0151-00 Allen-Bradley 3 

150 Ohms, ±5%, 1/4 w CB-1515 
Carbon Composition 

R22,24 RESISTOR, Fixed 108-0391-00 Allen-Bradley 2 

390 Ohms, .±5%, 1/4 w CB-3915 
Carbon Composition 

*Value selected during 
final checkout. 

FORM 449 3·'69 



REPLACEMENT PARTS LIST 

MEMORY ASSEMBLY 

REFERENCE 
DESIGNATION 

R23,25 

R27 

R33 

R38,49,2.55 

R39,50,256 

R44 

RS4,SS,57,58 

RS6,59,62,63,64, 
65 

R60,61 

R66,68,70,72 

R67,69,7l,73 

R76 

FOAM449 3·H 

COMPONENT FABRl-TEK 
DESCRIPTION IOENT.NUMBEK 

RESISTOR, Fixed ~08-0331-00 
330 Ohms, ±5%, 1/4 W 
Carbon Composition 

RESISTOR, Fixed ~01-1071-00 
1070 Ohms, ±1%, 1/8 W 
Film 

RESISTOR, Fixed gol-1301-00 
1300 Ohms, ±1%, 1/8 W 
Film 

RESISTOR, Fixed ~08-0681-00 
680 Ohms, ±5%, 1/4 W 
Carbon Composition 

RESISTOR, Fixed ~08-0821-00 
820 Ohms, ±5%, 1/4 W 
Carbon Composition 

RESISTOR, Fixed ~08-0272-00 
2700 Ohms, ±5%, 1/4 W 
Carbon Composition 

RESISTOR, Fixed [Ol-0271-00 
270 Ohms, ±5%, 1/2 W 
Carbon Composition 

RESISTOR, Fixed ~08-0390-00 
39 Ohms, ±5%, 1/4 W 
Carbon Composition 

RESISTOR, Fixed ~01-0391-00 
390 Ohms, ±5%, 1/2 W 
Carbon Composition 

RESISTOR, Fixed ~06-0478-00 
24 Ohms, ±3%, 2. 5 W 
Wirewound 

RESISTOR, Fixed 106-0471-00 
24 Ohms, ±3%, 5 W 
Wirewound 

RESISTOR, Fixed noB-0202-00 
2000 Ohms, ±5%, 1/4 W 
Carbon Composition 

ASSEMBLY NO. 190-137:,-oo 
SCHEMATIC NO. 138-001706 __ ;.,.._ ___ _ 

MANUFACTURER 
J\ND IOENT.NUMHER 

Allen-Bradley 
CB-3315 

IRC 
RN55Dl071F 

IRC 
RNSSD1301F 

Allen-Bradley 
CB-6815 

Allen-Bradley 
CB-8215 

Allen-Bradley 
CR-2725 

Allen-Bradley 
EB-2715 

Allen-Bradley 
CB-3905 

Allen-Bradley 
EB-3915 

Dale 
NS2C-24 Ohms-3% 

Dale 
NSS-24 Ohms-3i'o 

Allen-Bradley 
CB-2025 

()UJ\NTITY 

2 

1 

1 

3 

3 

4 

6 

2 

4 

4 

1 



REPLACEMENT PARTS LIST 

ASSEMBLY NO. 190-1375-00 

MEMORY ASSEMBLY SCHEMATIC NO. 138-001706 
. 

REFERENCE COMPONENT FABRl·TEK MANUFACTURER 

DESIGNATION DESCRIPTION IDENT.NUMBER AND IDENT.NllMBER QllANTITY 

R82-89, 2.57 RESISTOR, Fixed 101-0561-00 Allen-Bradley 9 

5 60 Ohms , .±S to, 1/2 w EB-5615 
Carbon Composition 

R90 RESISTOR, Fixed 101-0100-00 Allen-Bradley 1 
10 Ohms, ±5%, 1/2 w EB-1005 
Carbon Composition 

Rl29-146 RESISTOR, Fixed 101-0102-00 Allen-Bradley 18 
1000 Ohms , ±5%, 1/2 w EB-1025 
Carbon Composition 

R147-164 RESISTOR, Fixed 106-0475-00 Dale 18 
8 Ohms, ,:!:1 'lo, 3 w NS2B-8 Ohms-1 /o 
Wirewound 

Rl65-182 RESISTOR, Fixed 101-0101-00 Allen-Bradley 18 
100 Ohms, _±5/o, 1/2 w EB-1015 
Carbon Composition 

R258,259 RESISTOR, Fixed 108-0751-00 Allen-Bradley 2 

750 Ohms, ±5%, 1/4 w CB-7515 
Carbon Composition 

RMl-9 INTEGRATED ASSEMBLY 151-0002-00 Sprague 9 
Resistor Package 914Cl 7 

Tl,2 INTEGRATED ASSEMBLY 151-0004-00 Sprague 2 
Transformer Package 232811 

T3,21,23-31 INTEGRATED ASSEMBLY 151-0003-00 Sprague ll 
Transformer Package 914Cl7 

T4-20, 22 INTEGRATED ASSEMBLY 151-0001-00 Sprague 18 
Switch Transformer SK9072 

Ul,2,4,5, 143-48 INTEGRATED CIRCUIT 134-0211-00 Texas Instruments 10 
BCD to DEC SN71+ 145N 
DCDR-DRVR 



REPLACEMENT PARTS LIST 

MEMORY ASSEMBLY 
----·----------------------------------

REPEIUNCE COMPONENT FABRJ.'fEK 

DEllGMA TION DESCRIP110N IDENT .NUMBER 

U3,21,22,26,33 INTEGRATED CIRCUIT 134-0167-00 
Triple, 3-Input 
NAND Gate 

U6,30 INTEGRATED CIRCUIT 134-0213-00 
Triple, 3-Input 
Pos. AND Gate 

U7,36,42 INTEGRATED CIRCUIT 134-0209-00 
HEX Inverter 

US,9,10,ll,32,37, INTEGRATED CIRCUIT 134-0195-00 
38,39,40:,41 Quad, 2-Input 

NAND Buffer 

Ul2, 13, it• INTEGRATED CIRCUIT 134-0212-00 
Dual Peripheral 
Pos. NAND Driver 

Ul5,23,3l INTEGRATED CIRCUIT 134-0173-00 
HEX Inverter 

Ul6,28 INTEGRATED CIRCUIT 134-0205-00 
Dua 1, 4- Input 
NAND, Bu.ffer-Driver 

Ul7,20 INTEGRATED CIRCUIT 134-0206-00 
Dual, 4-Input 
NAND/NOR Gate 

U18,35 INTEGRATED CIRCUIT 134-0168-00 
Triple, 3-Input 
NAND/NOR Gate 

Ul9, 24, 34~ INTEGRATED CIRCUIT 134-0165-00 
Quad,. 2-Input 
NAND/NOR Gate 

U25, 49-66 INTEGRATED CIRCUIT 134-0189-00 
Dual Driver 

U27,29 INTEGRATED CIRCUIT 134-0207-00 
Quad, 2-Input 
NAND/NOR Gate 

f'OAM 449 3·H 

ASSEMBLY NO. 190-1375-00 
SCHEMATIC NO. 138-001706 

MANUFACTURER 
AND JDENT .NUMBER QUANTITY 

Texas Instruments 5 
SN74H10N 

Texas Instruments 2 
SN74Sl1N 

Texas Instruments 3 
SN74S04N 

Texas Instruments 10 
SN7438N 

Texas Instruments 3 
SN75452P 

Texas Instruments 3 
SN74H04N 

Texas Instruments 2 

SN74S40N 

Texas Instruments 2 
SN74S20N 

Texas Instruments 2 
SN74Hl1N 

Texas Instruments 3 
SN74HOON 

Texas Instruments 19 
SN75451P 

Texas Instruments 2 
SN74SOON 



REPLACEMENT PARTS LIST 

ASSEMBLY NO. 190-1375-00 

MEMORY ASSEMBLY SCHEMATIC NO. 138-001706 

REFE.RENCE COMPONENT FABRl·TEK MANUFACTURER 

OESIGl~A TION DESCRlmON U>ENT .NUMBl~R AND IDl:<:NT.NUMBl.<:R QtJANTITY 

U67-75 INTEGRATED CIRCUIT 134-0166-00 Texas Instruments 9 
Quad, 2-Input SN74H01N 
NAND/NOR Gate 

U76-93 INTEGRATED CIRCUIT 134-0131-00 Fairchild 18 
Dual Comparator USF771139X 

(NA711C) 

FOAM 449 l-151 



REPLACEMENT PARTS LIST 

TIMING AND CONTROL MODULE 

REFERENCE COMPONENT FABRl-TEK 
DESJ!GNATION DESCRIPTION IDENT .NUMBER 

Cl,4,5,7 CAPACITOR, Fixed 023-0455-00 
0 .01 UF, ±20%, 50V 
Ceramic 

C2,3,9,10,ll,12, CAPACITOR, Fixed 023-0518-00 
13,17,18,20,23, 15 UF, ±20%, 20V 
24 Tantalum 

C6,14,15,16 CAPACITOR, Fixed 023-0469-00 
220 UUF, ±2%, soov 
Silver Mica 

C8,19 CAPACITOR, Fixed 023-0128-00 
33 UUF, ±20%, lOOOV 
Ceramic 

C21 CAPACITOR, Fixed 023-0106-00 
1. 0 UF, ±10%, 35V 
Tantalum 

C22 CAPACITOR, Fixed 023-0132-00 
1000 UUF, ±20%, lOOOV 
Ceramic 

C25 CAPACITOR, Fixed 023-0465-00 
390 UUF, ±2%, lOOV 
Silver Mica 

CRl,2,3,4,5,6,8, DIODE, Switching 022-0309-00 
9,10,11 1N4607 

CR7 DIODE, Zener 022-0018-00 
5.lv 

Ql,2,3,4,5,6,7, TRANSISTOR, NPN 021-0223-00 
8,9,14,16,17,26, 2N4014 
31 Low Power Switching 

QlO, 11, 12, 13, 15, TRANSISTOR 021-0224-00 
18,19,20,21,22, 2N3467 
23,24,25,35 

Q27 '28 !I 29, 30, 32, TRANSISTOR, Similar 021-0137-00 
33,34,36,37,38 to 2N3725 

FORM 449 3-69 1-16-74-3 

ASSEMBLY NO. 190-1376-00 
SCHEMATIC NO. 138-001707 

MANUFACTURER 
AND IDENT.NUMBER QUANTITY 

Centralab 4 
UK50-103 

Dickson 12 
Dl5ZLX20M 

Sangamo 4 
Dl05D221GO 

Aerovox 2 
CK60BX330M 

CS13AF010K 1 

CK60AW102M 1 

CDE 1 
CD7FA391G03 

Fairchild 10 
1N4607 

Motorola 1 
1N751A 

Sprague 14 
2N4014 

Motorola 14 
2N3467 

FABRI-TEK 10 
021-0137-00 



REPLACEMENT PARTS LIST 

ASSEMBLY NO. 190-1376-00 
TIMING AND CONTROL MODULE SCH EMA TIC NO. _;;.;;13;..;8;._-...;..o_o 1_7_0_7_ 

REFERENCE COMPONENT FABRl·TEK MANUFACTURER 
DESIGNATION DESCRIPTION IDENT .NUMBER AND IDENT .NUMBER QUANTITY 

Rl,2,22,25,26, RESISTOR, Fixed 108-0102-00 Allen-Bradley 23 
27,28,29,34,35, 1000 Ohms, ±5%, 1/4 w CB-1025 
64,67,72,73,88, Carbon Composition 
92,101,105,110, 
113, 117' 118, 119 

R3,20,65,66 RESISTOR, Fixed 108-04 72-00 Allen-Bradley 4 
4700 Ohms, ±5%, 1/4 w CB-4725 
Carbon Composition 

R4,8,10,12,14,16 RESISTOR, Fixed 108-0331-00 Allen-Bradley 23 
18,36,38,40,42, 330 Ohms, ±510, 1/4 w CB-3315 
44,46,48,50,52, Carbon Composition 
54,56,58,60,62, 
69,139 

R5,9,ll,13,15, RESISTOR, Fixed 108-0391-00 Allen-Bradley 23 
17,19,37,39,41, 390 Ohms, ±5%, 1/4 w CB-3915 
43,45,47,49,51, Carbon Composition 
53,55,5'7 ,59,61, 
63,70,Vi.O 

R6,89, 102, 116 RESISTOR, Fixed 108-0181-00 Allen-Bradley 4 
180 Ohms, ±5%, 1/4 w CB-1815 
Carbon Composition 

R7,21,80,86,99 RESISTOR, Fixed 108-0221-00 Allen-Bradley 5 
220 Ohms, ±5%, 1/4 w CB-2115 
Carbon Composition 

R23,24,30,31,32, RESISTOR, Fixed 108-0202-00 Allen-Bradley 6 
33 2000 Ohms, ±5%, 1/4 w CB-2025 

Carbon Composition 

R71,85,98 RESISTOR, Fixed 108-0101-00 Allen-Bradley 3 
100 Ohms, ±5%, 1/4 w CB-1015 
Carbon Composition 

R74 RESISTOR, Fixed 108-05ll-00 Allen-Bradley 1 
510 Ohms, .±5%, 1/4 w CB-5115 
Carbon Composition 

R75 RESISTOR, Fixed 202-2210-00 IRC 1 
221 Ohms, ±1%, 1/4 w RN60D2210F 
Film 

FORM 449 3·fi9 1-16-74-3 



REPLACEMENT PARTS LIST 

~UNG AND CONTROL MODULE 

REFERENCE COMPONENT FABRl·TEK 

DESIGNATION DESCRimON IDENT .NUMBER 

R76,81,82,84,87, RESISTOR, Fixed 108-0390-00 
97' 100 39 Ohms, ±5%, 1/4 w 

Carbon Composition 

R77 RESISTOR, Fixed 108-0820-00 
82 Ohms, ±5%, 1/4 w 
Carbon Composition 

R78, 130 RESISTOR, Fixed 108-0000-99 
Value determined during 
final testing. 

R79 RESISTOR, Fixed 108-0680-00 
68 Ohms, ±5%, 1/4 w 
Carbon Composition 

R83,91,96,104 RESISTOR, Fixed 106-0475-00 
8 Ohms, ±1%, 3 w 
Wirewound 

R90,93,94,95,103 RESISTOR, Fixed 108-0100-00 
106' 107' 108 10 Ohms, ±5%, 1/4 w 

Carbon Compositio.n 

Rl09, 111, 112 RESISTOR, Fixed 108-0471-00 
470 Ohms, _±5%, 1/4 w 
Carbon Composition 

R114, ll5 RESISTOR, Fixed 108-0911-00 
910 Ohms, ±5%, 1/4 w 
Carbon Composition 

Rl20,125 RESISTOR, Fixed 106-0480-00 
150 Ohms, ±3%, 1 w 
Wirewound 

Rl21, 137 RESISTOR, Fixed 101-0911-00 
910 Ohms, ±510, 1/2 w 
Carbon Composition 

Rl22,123,124, RESISTOR, Fixed 101-0109-00 
126,127,128 1.0 Ohms, :!:5%, 1/2 w 

Carbon Composition 

FORM 4'9 3~19 2-6-73-6 

ASSEMBLY NO. 190-1376-00 
SCHEMATIC NO. 138-001707 

MANUFACTURER 
AND IDENT.NUMBER QUANTITY 

Allen-Bradley 7 
CB-3905 

Allen-Bradley 1 
CB-8205 

2 

Allen-Bradley 1 
CB-6805 

Dale 4 
NS2B-8 Ohms-1% 

Allen-Bradley 8 
CB-1005 

Allen-Bradley 3 
CB-4715 

Allen-Bradley 2 

CB-9115 

Dale 2 
NS-lA-150 Ohms-1W-3io 

Allen-Bradley 2 
EB-9115 

Allen-Bradley 6 
EB-0105 



REPLACEMENT PARTS LIST 

TIMING AND CONTROL MODULE 

REFl~RENCE 
DESIGNATION 

R129 

Rl31 

Rl32 

Rl33, 13li., 135, 
136 

Rl38 

RTl 

Tl 

T2,3 

Ul,2,3,4,8,9,10, 
12' 13' 14' 18' 20' 
23,24,35 

U5,39,40:,74,77 

U6,7,16,17,25,87 

Ull,21,62 

COMPONENT 
DESCRIPTION 

RESISTOR, Fixed 
8250 Ohms, +1%, 1/4 W 
Film -

RESISTOR, Fixed 
2430 Ohms, +1%, 1/4 W 
Film 

RESISTOR, Fixed 
0.8 Ohm, ±3%, 1 W 
Wirewound 

RESISTOR, Fixed 
4700 Ohms, ±5%, 1/2 W 
Carbon Composition 

RESISTOR, Fixed 
68 Ohms, ±5%, 1/4 W 
Carbon Composition 

THERMISTOR 
100 Ohms, ±10%@ 2s

0 c 

INTEGRATED ASSEMBLY 
Switch Transformer 

TRANSFORMER, Pulse 

INTEGRATED CIRCUIT 
Dua 1, 4- Input 
NAND/NOR Gate 

INTEGRATED CIRCUIT 
Triple, 3-Input 
NAND/NOR Gate 

INTEGRATED CIRCUIT 
Dual, 4-Input 
NAND, Buffer-Driver 

INTEGRATED CIRCUIT 
Dual, 4-Input 
AND Gate 

FOAM 449 3-tl~ 2-6-73-6 

ASSEMBL y NO. _1_9_0-_1_3_7_6-_0_0_ 
SCHEMATIC N 0. _.;;;1.-38-...-...,,0._0_1_7 0_7 __ 

FABRl·TEK MANUFACTURER 
IDENT .NUMBER AND IDENT.NUMBER 

202-8251-00 !RC 
RN60D8251F 

202-2431-00 !RC 
RN60D2431F 

106-0481-00 Dale 
NSlA-0.8 Ohm-±3%-lW 

101-0479-00 Allen-Bradley 
EB-4715 

108-0680-00 Allen-Bradley 
CB-6805 

037-0042-00 General Electric 
2D204 

151-0007-00 Sprague 
SK9093 

019-0223-00 FABRI-TEK 
019-0223-00 

134-0171-00 Texas Instruments 
SN74H40N 

134-0168-00 Texas Instruments 
SN74HllN 

134-0205-00 Texas Instruments 
SN74S40N 

134-0170-00 Texas Instruments 
SN74H21N 

QUANTITY 

1 

1 

1 

4 

1 

1 

1 

2 

15 

5 

6 

3 



REPLACEMENT PARTS LIST 

TIMING AND CONTROL MODULE 

REFE!RENCE 
DESIGNATION 

UlS,19,22,73 

U26,56 

U27,28,29,30,31, 
32,33,34,36,37 

U38 

U41,42,53,54,63, 
65 

U43,44,45,46,47, 
48,61,71 

USl,52,57,58,89 

USS,64,66,68,83, 
84,92 

U72 

U75,78 

U79 

U82 

FOAM 449 J.,.;9 2·6-73-6 

COMPONENT 
DESCRIPTION 

INTEGRATED CIRCUIT 
HEX Inverter 

INTEGRATED CIRCUIT 
HEX Inverter 

INTEGRATED CIRCUIT 
Dual, 2-lnput 
AND/OR Inverter 

INTEGRATED CIRCUIT 
Quad, 2-Input 
NAND Buffer 

INTEGRATED CIRCUIT 
Dual, 4-Input 
NAND/NOR Gate 

INTEGRATED CIRCUIT 
Dual Flip-Flop 
Edge Triggered 

INTEGRATED CIRCUIT 
Triple, 3-Input 
NAND Gate 

INTEGRATED CIRCUIT 
Quad, 2-Input 
NAND/NOR Gate 

INTEGRATED CIRCUIT 
Dual Peripheral 
Pos. NAND Driver 

INTEGRATED CIRCUIT 
Triple, 3-Input 
Pos. AND Gate 

INTEGRATED CIRCUIT 
Quad, 2-Input 
NAND/NOR Gate 

INTEGRATED CIRCUIT 
HEX Inverter 

FABRl·TEK 
IDENT .NUMBER 

134-0173-00 

134-0209-00 

134-0220-00 

134-0195-00 

134-0169-00 

134-0188-00 

134-0167-00 

134-0165-00 

134-0212-00 

134-0213-00 

134-0207-0d 

134-0191-00 

ASSEMBL y NO. __:1;.;.9.;;.0_.-l ... 3-.7 .... 6_..;-o~o:...--
SCHEMATIC NO. __:1.;:;.38_-_.o .... o_l ..... 7 0...,.7 __ 

MANUFACTURER 
AND IDENT.NUMBER 

Texas Instruments 
SN74H04N 

Texas Instruments 
SN74S0Li-N 

Texas Instruments 
SN74H51N 

Texas Instruments 
SN7438N 

Texas Instruments 
SN74H20N 

Texas Instruments 
SN74H74N 

Texas Instruments 
SN74Hl0N 

Texas Instruments 
SN74HOON 

Texas Instruments 
SN75452F 

Texas Instruments 
SN74SllN 

Texas Instruments 
SN74SOON 

Texas Instruments 
SN74H05N 

QUANTITY 

4 

2 

10 

1 

6 

8 

5 

7 

1 

2 

1 

1 



REPLACEMENT PARTS LIST 

TIMING AND CONTROL "MODULE 
l 

REFERJ~NCE COMPONENT FABRl·TEK 
DESIGNATION DESCRIPTION IDENT .NUMBER 

U86 INTEGRATED CIRCUIT 134-0206-00 
Dual, 4- Input 
NAND/NOR Gate 

uq3 INTEGRATED CIRCUIT 134-0255-00 
Voltage Regulator 

FORM 449 J-6!;1 2-6-73-6 

ASSEMBLY NO. 190-1376-00 
SCHEMATIC NO. 138-001707 

MANUFACTURER 
AND IDENT.NUMBER QUANTITY 

Texas Instruments 1 
SN74S20N 

National Semiconductor 1 

LM304 



REPLACEMENT PARTS LIST 

ASSEMBLY NO. 190-1391-TABi: 

~1INATION BOARD ASSEMBLY SCHEMATIC NO. N/ A 

REFERENCE 
DESIGNATION 

Component: l*·k 

Component: 2·1:* 

Component: 31d" 

COMPONENT 
DESCRIPTION 

CAPACITOR, Fixed 
15 UF, ±10%, 20V 
Tantalum 

RESISTOR, Fixed 
330 Ohms, ±5%, 1/4 W 
Carbon Composition 

RESISTOR, Fixed 
390 Ohms, ±5%, 1/4 W 
Carbon Composition 

FABRl·TEK MANUFACTURER 
IDENT.NUMBER AND IDENT.NUMBER 

023-0105-00 Sangamo 
CS13BE156K 

108-0331-00 Allen-Bradley 
CB-3315 

108-0391-00 Allen-Bradley 
CB-3915 

190-1391-TAB represents the following assemblies: 

190-1391-01 

190-1391-02 

190-1391-03 

190-1391-04 

** Standard component reference designations not assigned. 

·k*1" Component quantity for each assembly TAB number. 

COMPONENT 

FORM 449 3-6·~ 

1 

2 

3 

-01 

1 

15 

15 

-02 

1 

14 

14 

-03 

1 

11 

11 

-04 

1 

11 

11 

-------
QUANTITY 

*** 



REPLACEMENT PARTS LIST 

24K MULTIPLEX/BE ASSEMBLY 

190-1601-00 
ASSEMBLY NO. -~~~~­
SCHEMATIC NO. l38-00l880 

REFERENCE 
DESIGNATION 

AlR2,AlR·~,AlR6, 
A2R2 ,A2R·~ ,A2R6, 
A2R8,A2Rl0, 
A2Rl2,A2Rl4,A3R2 
A3R4,A3R6,A3R8, 
A3Rl0,A3Rl2,A4RZ 
A4R4,A4R6,A4R8, 
A4Rl0 ,ASR2, A6R2, 
A6R4,A6R6,A6R8, 
A6Rl0,A6Rl2, 
A6Rl4,A6Rl6, 
A 7R2, A7M- ,A 7R6, 
A7R8,A7R10,A8R2, 
A8R4,A8R6,A8R8, 
A8Rl0,A8Rl2, 
A8Rl4,A9R2,A9R4, 
A9R6,A9R8,A9Rl0, 
A9Rl2,AlOR2, 
Al0R4 ,AlOR6, 
B8Rl, DlRl, DlORl, 
E 9Rl, FlORl, 
Fl0R3 

A7Rll, D8Rl, E8Rl, 
F9Rl 

E1Rl,E2R1,El0Rl 

E2R2,E3Rl 

E9R2 

B1Ul,B2Ul,B3Ul, 
B4Ul, B5Ul, B6U 1, 
B7Ul,B8Ul,B9Ul 

C1Ul,C2Ul,C3Ul, 
C4Ul,CSU1,C6Ul, 
C7U1 ,C8Ul,C9Ul 

FORM 449 3-6!~ 

COMPONENT FABRl-TEK 
DESCRIPTION IDENT .NUMBER 

RESISTOR, ·Fixed 108-0391-00 
390 Ohms, +5%, 1/4 W 
Carbon Composition 

RESISTOR, Fixed 108-0102-00 
lK Ohms, _±5'/o, 1/4 W 
Carbon Composition 

RESISTOR, Fixed 201-4751-00 
4.75K Ohms, _±1%, l/8W 
Film 

RESISTOR, Fixed 201-8251-00 
8.25K Ohms, _±1%, l/8W 

RESISTOR, Fixed 201-1002-00 
10.0K Ohms, _±1%, l/8W 
Film 

MANUFACTURER 
AND IDENT.NUMBER 

Allen- Bradley 
CB-3915 

Allen-Bradley 
CB-1025 

Mepco 
RN55D4751F 

Mepco 
RN55D8251F 

Mepco 
RN55Dl002F 

INTEGRATED CIRCUIT 
Quad Latch 

134-0197-00 Texas Instruments 
SN74 75N 

INTEGRATED CIRCUIT 
Quad Selector/ 
Multiplexer 

134-0263-00 Texas Instruments 
SN74157N 

QUANTITY 

57 

4 

3 

2 

1 

9 

9 



REPLACEMENT PARTS LIST 

24K MULTIPLEX/BE ASSEMBLY 

REFERENCE COMPONENT FABRl·TEK 
OESIGNA'nON DESCRimON IOENT .NUMBER 

DlUl, D2Ul, D5Ul, INTEGRATED CIRCUIT 134-0281-00 
D6Ul, D8Ul, D9Ul Dual Selector/ 

Multiplexer 

D3Ul,D4Ul,D7Ul INTEGRATED CIRCUIT 134-0185-00 
Quad Exclusive OR 

E 1U1 , E 2U1, E 9U 1 INTEGRATED CIRCUIT 134.-0198-00 
Dual Monostable 
Multivibrator 

E3Ul,E4Ul,E6Ul, INTEGRATED CIRCUTT 134-0195-00 
E7Ul,E8Ul Quad NAND OC 

E5Ul INTEGRATED CIRCUIT 134-0173-00 
Hex Inverter 

F8Ul INTEGRATED CIRCUIT 134- 0199- 00 
BCD to DEC Decoder 

F9Ul INTEGRATED CIRCUIT 134-0188-00 
Dual D Flip-Flop 

FORM 449 3·69 

ASSEMBLY NO. __ 19_0_-_1_60_1_-_oo_ 
SCHEMATIC NO. 138-001880 -------

MANUFACTURER 
AND IOENT .NUMBER QUANTITY 

Texas Instruments 6 
SN74Sl53N 

3 

Texas Instruments 3 
SN74123N 

Texas Instruments 5 
SN7438N 

Texas Instruments 1 
SN74H04N 

Texas Instruments 1 
SN7442N 

Texas Instruments 1 

SN74H74N 

.... 



REPLACEMENT PARTS LIST 

ASSEMBLY NO. 250-0364-00 

STACK ELECTRICAL ASSEMBLY SCHEMATIC NO. 138-0017 00 

RF.FERENCE COMPONENT FABRl·TEK MANUFACTURER 

DESIGNATION DESCRIPTION IDENT .NUMBER AND IDENT.NUMBER QUANTITY 

7: RESISTOR, Fixed 101-0471-00 Allen-Bradley 16 
470 Ohms, ±5%, 1/2 w EB-4715 
Carbon Composition 

-1~ RESISTOR, Fixed 108-0471-0Q Allen-Bradley 96 
4 70 Ohms, ±510, 1/4 w CB-4715 
Carbon Composition 

;'( DIODE ARRAY 022-0324-00 Texas Instruments 24 
16 Diodes per Array TID126 

*Reference desig ~ations not assigned. 

FORM 449 J-69 



REPLACEMENT PARTS LIST 

ASSEMBLY NO. 256-0232-00 

DIGITAL STACK ASSEMBLY SCHEMATIC NO. N/ A .....;;.;.:..;;;..._----

REFERENCE COMPONENT fABRl·TEK MANUFACTURER 

DESIGNATION DESCRJPTION IDENT.NUMBER AND IDENT.NUMBER QUANTITY 

~·- *ASSEMBLY, Memory 190-1375-00 FABRI-TEK 1 

Printed Circuit Board 190-1375-00 

·k ~'-·ASSEMBLY 250-0364-00 FABRI-TEK 1 

Stack, 8K x 18 250-0364-00 

I 
-;'"Ref ere nc e desigtj ations not assigned. 

' I 
-,'"Refer to the component 

I lists for these assembl es. 

I 
I 
I 

I 
l 
I 
I 

I 
I 

I 
I 
I 

I 
I 

Fl) RM 449 3·69 



DRAWING NUMBER 

138-001700 
138-001706 
138-001707 
138-001880 

SECTION VI 
REFERENCE DOCUMENTS 

TITLE 

Stack Electrical Assembly 
Memory Assembly 
Timing and Control Module 
24K Multiplex 8/1 Assembly 

PAGES 

1-4 
1-28 
1-15 
1-12 

6-1 



I l l iis l l • .. 
2 4 

l.C.O. L # I.~ , 41 l?EV B l 
HllT. jF1Fv1sED t RED.eAwAII 

1. UNlt~~ OTHERWISE SPECIFIED: 
A. ALL RESISTORS l/4W,5% AND IN OHMS. 

A l:l. ALL DIODES 1N4b07. 
2. ~- 1H1S SYMBOL REPRES•NTS THE PINS WHICH ARE PART 

OF THE CORE ARRAY ASSEMBLY. 11' INDICATES A MALE CONNECTOR. 
IT DOES NOT NECESSARILY INDICATE SIGNAL DIRECTION. 

3. REFEflENCE PAGE 3. THE RESISTORS IN PARALLEL WITH THE Y LINES 

ARE 470 OHMS, 5%, 1/4W, AND CARRY AN R DESIGNATION 100 HIGl£R --
THEN T 1£ Y LI NE IT PARALLELS. 

EXAMPLE: Y LI NE 5 IS PARALLELED BY Rl 05. 

B 

. 

--

c 

~ 14 

D 

--

E 

V> 
f--
w ,.., 
I 
Vl 

..... 
0 

Vl 
:::> -- Cl 

Vl 

2i 
Vl ri fj ._, fj END -
> 

~ 
w 

1 2 3 4 b 10 11 12 13 18 20 21 23 24 27 30 er. 7 8 9 14 15 lb 17 19 22 25 2b 28 29 31 32 33 34 35 3b 

F 
Ar~PROVED DATE 

J2~;_ ;i/17 "';.'.=.t.. 

TITLE SCHEMATIC CORE ARRAY ASSE'~'IL Y 
~ FABRl.!.TEK INC. 

MEMORY F1RODUCTS DIVISION owe.NO. 
TllODEL IVERS. PAGE 1 OF 4 c 138-001 700 

I 



I I 2 l i 3 I 4 I • 
£.C.0.1 I.I I .' :> r I I 'f 1./ B 

\ HIST. l 

A 

--

B 

-

c 

-15 

-· 11 :=] 14-
3 7 

+ 1 5 

D ? :=] 
28 

38 
,, 
"'" 

---1 47 / 

"'"" 
L ,-
·E-

'E-
£ THESE PI NS ARE 

·E-
NOT LAl:lE LED, 

BUT CAN l:lE ·~ 
LOCA TEO IN THE 

SENSE.-INHll:llT ·~ 
AREA. NEAR TOP _ __, 
EDGE OF ASSY. 

{ ., 

(-

{ 
\_'' 

7 
G 

F 

TITLE 

~ FABltl.:OTEK INC. SCHEMATIC CORE ARRAY ASSEMBLY 

MEMORY F1RODUCTS DIVISION DWG.NO. IMODEL JVERS. r~E 2 c 138-001700 



A 

(C.0. 

HIST. 
'. 

2 3 4 5 

t------''--------- ---------- ·--·-- ---·--·-·------------

S4 

S3 

'i2 

Sl 

so 

49 

48 

27 

3b 

2b 

XROXXXX7 • X~HXXXX/ 

( XROXXXXb • XWRXXXX& 
(------

X - AX I<, 

( XRD xx x xs __ • _x_w_R_x_x x_x_s _______ _ 
XROXXXX4 • XWRXXXX4 

..------v_-_A_x~i~s----~--~--v_R_n_x_xx_1_x_•_v_w_~_x_xx_7_x _ __,) 46 
YRDXXX&X + YWRXXXbX 

,-------------------------__, 4•, 
YRDXXX'>X + YWRXXX5X -1 l)ll 

YRDXXX4X + YWRXXX4X 

YRDXXX3X • YwRXXX1X---) 
4

' 
4/ 

~ XRDXXXX> • X~RX~XX3 
XRDXXXX2 • XWRXXXX2 YRDXXXlX • YWRXXX2X 

..--------------~ 41 
( XRDXXXX1 • XWRXXXX1 YROXXX1X + r'WRXXXIX 

40 
( XROXXXXQ • XwRXXXXO YRDXXXOX + YWRXXXOX 

19 
( XWROOXXX r-ti~-t-.-.-+--.---t-1,...._--+~-t---...__-+-~-+~-+----+--+---+--..._--+------t--+---+-......__,..,,~n~ 

R28 
XRDOOXXX 470 
~----~ 

XWROlXXX 

3
'i ( XRD01XXX 

B ZS ( XWR02XXX 

R30 
470 

c 

D 

E 

F 

XRD02XXX 
34 

XWR03XXX 
24 

iJ ( XWROl\XXX 

XRD04X XX 
12 ~ --------. 

n 
31 

21 

30 

10 

XWR Ot,XX X 
~----

< XRDObX~--~~~ 
.__.--t--+---t--4--t-+--1-<1>---++---ll---41----+--+--~----+--+--·-+--+---+--+----t----t-' 

XWR07XXX 

29 
( XRD07XXX 

4 

18 

1 7 
( X RD 11 XX X + YWR XX 1 XX 

1 b ( XRD12XXX + YWRXX2XX 

.__.--t-+----t~---+----t-e>---t-+--~f--41>---+-+---1f---.....,,:..:;..+_..-"--'-+-~-"+_..-"-'-+-~'--'-+---'-"+-._"'--'+---"-'-+-' 

YRDXX3XX + YwR13XXX,......,,.._-1--...... ---<f--e~ -+---<._·-+----+-.,..._-+..-.-~,..._-+-----4~-+-------<,.......~~~----+-..---~.__-+---·~1-<,..._-+-_, 

R22 
4 

R19 
410 

Rl'b 
470 

(------~-- '--''V\.,1\-~ 

15 ( XRD13XXX + YWRXX3XX 
.__._-+-_--i __ 

YRD XX £\K:< + XWR 14X XX .-.--1-...---i----+-+---i--..----+------<"-<1>---+--__ ___,,_ ___ --+_-+-_-+_-+-..---+---+-e-··-+---t---. 

19 ( XR014XXX + YwRXX4XX 

YROXX5XX + XWR15XXX 

l 
4 

( XHD, 5 XX X + YWR XX 5 XX 

9 ( VRDXX&XX + XWRl bXXX 

13 
( XRD1 bXXX + YWRXXoXX 

'-tl>---t--+---i-4---t-----t--4>----t--+---il--<ll---+-...._-1----.::c-+---"--'--+-+--"-"-+---"-"--+--'-'--+--'-'-+-_--+ __ -"-'-+--' 

YRD X '< 7X X + XWR 1 7X XX ....... ....---1--+---1----t-----t-4>----+------<~~-+---1----c-+----+---+---+----+-·-+----+--..+--... 
10 

12 
( XRD17XXX + YwRXX7XX 

1 38-001 700 

TITLE 
SCHEMATIC CORE ARRAY ASSEMBLY 

~ FABlrtl.:.TEK INC. 
l.iI] MEMORY f»RODUCTS DIVISION DWG.NO. 

c 
MODEL VERS. PAGE 

+15 

-1 S 



A 

I 

c 

0 

,. 

I.CA #I~ ~41 ~~CV 8 
Nllr. 

so 
so 

ID 

R 
E 
c 
T 
I 
0 
N 

I 

~ FA••••.&T•K INC. 
Lil] MEMORY l'llODUCTS DIVISION 

I 

TYP.ICAL SENSE-INHIBIT LINE 

Y DIRECTION 

b4 X LINES 

TITL.t: 
SCHEMATIC CORE ARRAY ASSE"'8LY ...... 

c 138-001700 

4 ,. 

b4 Y LINES 

b4 X LINES 

MOlllL 4 



I _l 2 , +~ l ~ 4 l 5 
E.C.O. p !5 3<12 jtu..> 1$'1Z "!I j E ( 15'33 5 EC /~339 ee..na34 EC 17b34J EC 18049 EC 1831 b 
HIST. A ] e I ooc.. OOD Ol_k_ 01 F 1 01G OIH 

MANUFACTURER "i 1. UNLESS OTHER.JI SE SPECIF IEO 
CODE PART NUMl:lER FTI PIHH NUMl:lER 

A. ALL RfSISTORS 1/4W, 5% DND IN OHMS. 
711 SN72711 L 134-0131-00 .. l:l . AU CAPACITORS IN MICROFARAOS. 
38 SN7438N 13ll-019S-OO 

c ALL TRANSISTORS ZN4014. 
145 SN74145N 134-0211-00 

D. ~LL DIODES 1N4b07. 
HOO SN74HOON 134-0165-00 

2. LAST REFERENCE DESIGNATION USED C84. CRl 09, 071' 
HOl SN74H01 N 1 34-01 bb-00 

R2'i9, :J93, T31, L2, QM14, RM9. 
H04 SN74H04N 134-0173-00 

3. RESISTOR DESIGNATION R45 WAS NOT USED. 
HlO SN74H1 ON ' 134-01b7-00 

4. TRl\NS ISTOR MODlll_E DES I GNAT I ON QM4 WA~ NOT USED. 
Hl 1 SN74H11 N , 34-0168-00 

5.f-- THIS SYMBOL REPR~SENTS THE CARD EDGE CONNECTOR. soo SN74SOON 134-0207-00 
IT INDICATES A MALE CONNECTOR. IT DOES NOT r-

504 SN74504N 1 34-0209-00 
NECESSARIL~ INDICATE SIGNAL DIRECTION. 

Sl 1 SN74511 N , 34-021 }-00 

b. >--- lHIS SYMl:lOL REPRESENTS IHE FEMALf CONNECTOR 
520 SN74S20N 134-0206-00 

PINS MOUNTED ON THE FIE MORY l:lOARD. THE . 
540 SN74540N 134-0205-00 

B 
ST.,CK PLUGS INTO:THESE PINS. 

45i SN75451AN 134-0189-00 
7.--- THIS SY~l:lOL WILL l:lE FOUND ON THE LEFT BORDER. r-

452 SN75452N 134-0212-00 
IT INDICATES DiREITION OF SIGNAL FLOW. TO THE -
LEFT UF THE ARROWHEAD WILL BE THE SIGNAL 

TR A NSF ORME.R BREA KO OWN BY REFERENCE DESIGNATION 
MNEMONIC, EXAMPLE: MODS , AND THE PO I NT OF 

T4, T5, Tb, T7, TB. T9, 151-0001-00 
ORIGIN CODE. EXAl\\PLE: ~~-.§_ 

TIO, T 11 , Tl 2. Tl 3, T14, 

- ~r~ I T15, Tl6, Tl?, T18, T19, 
CODE I p IN NUMBER I 120, T22. 

SUCH AS: T3. T 21 • T 23. T31. 151-0003-00 
1 ltnEGRATED CKT. T 1 . T 2. 151--0004-00 
2. TRl\N~F ORMER 
3 . kiS i ST OR 

I NDIJCTOR BREAKDOWN l:lY REFERENCE DESIGNATION. 
8.---- TH!S ~YM~CL WILL l:lE FOUND ON THE RIGHT BORDER. [ L 1 , L2. I 019-0218-00 I c 

I ~ INDICATES DIRECTION OF SIGNAL FLOW. T 0 THE 
I 

RIGHT OF THE ARROWHEAD WILL BE lHE FULL ENGLISH TRANSISTOR MODULE BREAKDOWN BY REFERENCE DESIGNATION 
NAME, IF IT IS THE ORIGIN OF A NE..J SIGNAL, AND 

QM1. QM2, QM3, QMS, QMb. 134-0214-00 
THE LETTERS UNDE~LINED ·h~T WILL MAKE UP THE 

QM7, QM8, QM9, QM10, QMl 1, 
r;;:EMON IC. EXAMPLE: MODULE ~ELECT. A LIST OF 

QM12, QM13, UM14. 
ALL DESTINATIONS WILL BE PRESENT. _....., 

RESISTOR MODULE BREAKDOWN HY RFFERENCE DESIGNAl ION 

RMI, RM2, RM3. RMI!, RM'>. 1 '>I -0002-00 

RM6, RM?, RMB, RM9. 

D 

--

ti1 ~l&V 0~ 0~ 7C717L21LIZCZCZ]Z[2JZ[ZC2JZ: IZ ~ [2J [Z ~ CZ E 
01 . , . 7 1.L -.~[2::V~ 01 01 01 01 01 01 01 01 01 
G k IL.. IL/ Li, v ' ' / G G G G G G G G G 

~ }c;I I Jt?_I c;/ O' 
V> 

Jal ~I (../ ~- '/ F r F- F F F F F U.J 
w 
I 

- ·- - - - VE - - - - - - - - - - - - /£ /£ - -V> VE - - - -.... 
0 

°8 D - 8 - B B B - - - - - - - - - - - - - - - - - - -V> -
=> 

~ B /I ~ - - ->- ooc. i.:( B B B - - - - - - - - - - - - - - - -·- ~ s~c / 
V> 

~ B ~ .B - - - - - - - - - - - - - -z ~ (::\ k/ lL_ ') .IL. - - - - -0 

(/') A A A - A -- - - - - - - - - - - - - - - - - - - - - - - END 

~ 
> 

35 
i..W 

1 2 3 4 5 6 7 8 q 10 11 12 1 3 14 15 16 17 i 8 19 20 21 22 23 24 25 2b 27 28 30 31 32 33 34 36 
er: 

F 
APPROVED DATE 

.£: ,,_).···~2· ::J/10/?.1 

TITLE 
E.-~.":IRONICS ASSEMBLY 

~ FAllRl.!.TEK SCHEMA! IC MEMORY 
INC. 

JY~L VERS.( JPAGE MEMOR'V PRODUCTS DIVISION DWS.MO. 
1 OF 28 c D8-00170b 

! --, 



, . 
I 4 I 

l.C.O. *-I 
Miit A 

A-1 ~ 
4-2 t--
A-14 t--• A-17 ~ 
A-22 ~ 
A-25 ~ 
A-JO -E--· 
A-J2 f--
A-3b f--
A-37 ~ 
A-42 ~ 
A-44 f---
A-45 ~ 
A-54 ~ 

I A-59 ~ 
A-bb f--
A-b9 f--
A-70 f--
B-1 ~ 
B-2 f--
B-5 f--
B-6 ~ 
B-1 3 f--
B-16 ~ 
B-18 f---

c B-19 ~ -b VOLT GENERATOR 

B-22 ~ 
B-27 f--

T21 

B-32 ~ 
B-35 ~ 

+15 
CR2 

B-38 ~ 
B-41 ~ R257 

5b0 R90 
ll-44 ~ 1/2W 4.7 
ll-48 f--

T4 1/2\.J -6 

l:l-49 ~ 
ll-54 ~ 
l:l-57 ~ 

D B-69 (----- C20 Cbb Cb7 
15 15 15 

l:l-70 ~ 20V 20V 20V 
~ 

A-64 (--
6VCK 

+5 

A-67 f--
A -68 (-- C69 C70 C71 C72 C74 C75 C7b C82 C83 C84 

ll-3 f--
15 15 15 15 15 15 15 .01 . 01 .01 20V 20V 20V 2ov 20V 20V 20V 

50V 50V 50V 
ll-4 f--

-15 

ll-7 ~ 

s: ll-8 ~ 

A-3 ~-
VTH 

ll-11 ~-
ll-65 ~ 
l:l-66 ~ C13 

15 
ll-b7 ~ 20V 
B-68 f---
A-5 ( 

VSA 
( 

A-b f--
C5b Cb2 Cb3 Cb4 Cb5 
.01 .OlJ . 01 

TITLE 

~ FABRl.&TEK INC . SCHEMATIC MEMORY ELECTRONICS ASSEMBLY 

MEMORY HlODUCTS DIVISION ..... llO. llOOIL VERI. PME 
c ne-00110& 



z 4 I 
l.C.Q. 

Nin 

ll-bl ( 
11 &>" MAH 

MAil0 
... 

11 U2-14 U7 
I 2U1-14 

!:H10 ( ·G:>· MAii 
MAS1 

.. 
1 IU2-D U7 
12U1 -1} 

B-b2 
13 Mll112 

MA02 11 U3-1 

12 
MA02 

B 1 2U3-5 

B-~iB ( &>· MAP:I 
.. MA03 

U? 13U5-14 
14U4-14 

B-~;5 MAS4 
MAll4 1305-13 

14U4-13 

B-·59 c MAilS 
... MA05 

13U3-9 

s 11 B MA05 Ub 14U2b-10 

A-9 MA0b 
MA06 1':iU4':>-15 

A-10 ( 'G> .... MA07 
MA07 U42 15U45-l 4 

D 

A-1 2 ( '§>' MA08 
MA0B 

... 
U42 15U45-1 3 

A-11 ( 13~12 MA09 ... 
MA09 15U4b-15 U42 

1 bU43-15 
18U44-15 

A-1 3 
11 10 MA10 

MA10 15U4b-14 
1bU43-f4 

[ 
18U44-14 

( 
9 ~ .... Mii1i A-lb 

MA11 15U4b-1 3 U42 
1 bU43-1 3 
18U44-13 

A-5 7 ( ,~ ... MA12 
MAl 2 U3b 

16U22-13 

A-58 ( 'V· ... MAl 2 

f:lili 15U22-5 U3b 

F 

TITLE 
SCHEMATIC MEMORY ,ELECTRON'ICS 

~ FA.BRl.!.TEK INC. 
ASSEMBLY 

MEMORY F•RODUCTS DIVISION DR.MO. lllCIJEL VERS. PME 

c 138-001706 



I 

c 

n 

4 I 
r.c.o. "'*' 15 34 z. t.c..,::> ,~.,z "} 
Hiit A 11.EV g 

9 

A-65 
MC L 1 -

+--------------~10 Hll 8 - MCL1-U35 -------------------------'---.., 
7U34-S 21Ub8-10 

3 20Ub7-1 22Ub9-1 

( 
23U70-1 0 
24U71-1 

® 
20Ub7-10 22Ub9-10 

£.-------------- ~ sn 6 21 u6a-1 nu1o-1 
"" . 5 Ub ... MCL2-

7UJ4-13 27U74-1 
24U72-1P 27U75-10 

B-31 ( 
MC L2-

LEB 1 
BUI 9-b 

A-bl 
MDLl -

IH12 
MDL2-

LEB2 

8U1 9-3 
A-35 
MSXX-

R255 

b80 

+5 

R256 

820 

, 2 

25U72-1 28U75-l 
25U73-10 28U71-10 
2bU73-l 
2bU74-10 

MDL1 

2CU41-2 22U39-13 
20U41 -13 23UJ8-2 
21 U40-2 23UJ8-13 
21.U40-13 24UJ7-2 
22U39-2 

f'ill2 
24U8-13 27U10-2 
25U8-2 27U11-13 
25U9-1 J 28U1' -2 
2bU9-2 28U37-13 
2bU10-1J 

~ULE ~ELECT 

5U25-2 14U2b-11 
6U27-4 1SU21-3 
7U27-2 16U22-2 
8U18-2 18U22-11 
10Ul2-2 
11 UJ-2 
12U3-4 
13UJ-11 ... WSWT 

15U24-1 
18U22-9 

~--------------1-.1~H04 10 ~s3¥- < ~----------------------L----1~ 

A-55 ... ..--------------~9~~8-----------------------1~ v ( 
RSWT 

l:h?3 
XSKR-

B-24 
WSST-

ll-21 
YSCR-

A-63 
INHT-

R14 
4. 7K 

10 

1 2 

11 

13 

10 8 

11 

12 

10 

+5 

THIS Pl N IS 1 }--------e--------n 
GROUNDED BY THE 
4K STACK WHEN INSTALLED AND 
OPEN WHEN AN SK STACK IS 
I NST~LLED. 

~ FABRl.l.TEK INC. 
Lill MEMORY PR4)DUCTS DIVISION 

TITU 
SCHEMATIC MEMORY ELECTRONICS ASSElltlLY 

DWI.MO. MODEL c , 138-001706 
------·-----~------------~-----·--

VERS. PASE 

RSWT 

15U24-5 
1 bU22-1 

XSKR + WSST 

11 U3-3 
12U3-3 

YSCR + WSS T 

13U3-10 
14U2b-9 

I NHT-

5C 1 

INHT 

5U21-1 
8U18-4 

INHT 

13U5-15 
14Uil-15 

INHT-

11 U2-15 
12Ul-15 

4KST 

5U29-1 
bU17-9 

8KST 

5U29-l3 
6U20-12 

4 



~I 

I.CA 
Mtsr: 

2 

SUPPLY VOLTAGE 1 ONE SHOT · 

R1 
470 

R2 
1. 21 

1" 1/8\.J 

+5 

I NHT- •-------1----1 .... 
4U18-B 

MODS 
4U28-8 

... 
DSVl- ... 

802-C 

SOl!l - .. 
BU18-1 

13 

H10 
U21 

RB 
470 

INHIBIT RISE Tlr.E BK 

ONE SHOT 

R91 
1 .21 K ,,, 
1/8\.J 

* R9 
F.S. 

+5 

4U~b~; .... -+--+--------------------' 
4uf [~6 ..,._;-~-~·-----------------~ 

Rl 1 
470 

INHIBIT RISE TIME 4K +5 

R92 
1. 21 K 
a; 

1/8\.J 

ONE SHOT 

* Rl 2 
F .S. 

+15 

R4 
330 
2W,5X 
NI ,WW 

+5 

4 

RS 
1 K 

5082- ...... -t--~----------------------------------' 
BUl 8-5 

+5 

07 

::JSV2- __________ _. 

808-C 

15 

+15 

Rlb 
330 
2W,5X 
NI ,WW 

+5 

Qb 

R19 
1 K 

• F .S. MEANS FACTORY SELECT. THE VALUE OF THIS RESISTOR IS DETERMINED BY THE FACTORY DUR ING TEST. 

~ FABRll.!.TEK INC. 
l.ilJ MEMORY PR()DUCTS DIVISION 

TITLE 
SCHEMATIC MEMORY ELECTRONICS ASSEMBLY 

DWI.NO. 

c 138-00170b ......_ ___________ . _______ . __ _ VERS. 

I 

SUPPLY ~OLTAGE 

20093 
20R94 
21R95 
21R9b 
22R97 
22R98 
2JR99 
23R100 
24R101 
24R102 
25R103 
25R104 
2E>R105 
2bRl Ob 
27R107 
27R108 
28R109 
28R110 

INHIBIT ~ISE ~iME 

BYTE 1 

20U50-2 
20U50-b 
21U52-2 

22U54-2 
22U54-b 
23U5b-2 

!NHIBIT ~ISE !IME 

BYTE 2 

24Ub0-b 

25Ub0-2 
25Ub2-b 
2bUb2-2 
2bUb4-b 

27Ubll-2 
27Ubb-b 
28Ubb-2 
2 8U58-b 

SUPPLY VOLTAGE 

20R111 
20R112 
21R113 
21R114 
22R115 
22R11 b 
23R117 
23R118 
24R119 
24Rl20 
25R1 1 

2bR123 
2bR124 
27R125 
27R12b 
28R127 
28Rl 28 
25R1 22 



A 

II 

c 

D 

. [ 

F 

I I 
£.C.O. -:Ii:" 153+Z. F.c.o 1!i'lt ~ REV H 
HISt A R~v ! 

B- ~~5 

SAS 1 ·· 

xsrn 
1 OU3b-8 

4K~iT 

4U3b-b 

SEBI 
8U2b-b 

SHl2 
Blll li-1? 

BKS T 
4U3b-5 

MODS 
4U28-B 

B -2b 
SAS2-

R2b 
470 

+5 

R27 
1 .07K 

1" 1 /BW 

+5 

4 

R28 
F.S. 

4K STACK STROBE 

DELAYED ONE SHOT 

BK STACK STROllE 

DELAYED ONE SHOT 

012 
2N23b9 

• F .S. MEANS l~ACTORY SELECT. THE VALUE OF THIS RESISTOR IS DETERMINED BY THE FACTORY Dl.ll ING TEST. 

~ FAl&Rl.:.TEK INC. 
li.lJ MEMOR,t PRODUCTS DIVISION 

TITL.£ 

DWI.NO. 

c 

SCHEMATIC MEMORY ELECTRONICS ASSEMBLY 

MODEL 
l38-00170b 

4 I 

S40 ~ROBE ~YTE '--Ulb 

20U7b-2 
20U77-2 
21U78-2 
21U79-2 
22U80-2 
22UB1-2 
23U82-2 
2JU83-2 
24UB4-2 

STROllE. llYH 

24U85-2 
25U8b-2 
25UB7-2 
2bUB8-2 
2bUB9-2 
27U90-2 
27U91 -2 
2BU92-2 
28U93-2 

VERS. PME 
6 



A 

8 

c 

D 

[ 

F 

s-1 '· 
l.C.O. REV 01 H 

HIST: 

MODS 
4U28-8 

XSCR 
1 OU36-8 

HOO 
u27 

z 

R43 
470 

+5 

DATA OUT TIMING DELAYED O~l SHOT 

R44 
2. 7K 

10 

MCL1- 1--~~~~~~~~-t--+~~~~~~~~~~<'V 

4U35-8 

b-11 
DOE 1 -

H10 
U33 

12 

MCL2- ·~~~~~~~~~~--+~~~~~~~~~_,.;.~ 

4Ub-b 

~ FABltl.!.TEK INC. 
liJ] MEMORY PRODUCTS DIVISION 

TITLE SCHEMATIC MEMORY ELECTRONICS ASSEMBLY 

138-001706 

4 

b 

MODEL 

I 

DATA OUT T !MING 

bYTE 1 

20U41-5 
20U41-9 
21 U4D-5 
21040-9 
22U39-5 
22U39-9 
23U38-5 
23U38-9 
24U3 7-5 

B-10 

--i DATA AVAILAbLE bYTE 1 

DA TA OUT T IM I NG 
BYTE 2 

24UB-9 
25 UB-5 
25U9-9 
26U9-5 
26U10-9 
27U1Q-5 
27U11 -9 
28U11-5 
28U37-9 

B-8 

(DATA AVA I LAB LE BYTE 2 

VERS. PME 



[ 

R77 
100 

+5 

Q21 

Cl 9 J; 15 
20V 

+5 VOLT DETECTION CIRCUIT 

• FOO END USER USE ONLY. 
F INPUTS ARE LEFT OPEN FOR OEM. 

••RESISTORS ARE NOT USED. 

~ FAan1.:.TEK 1Nc. 
Lill MEMORY F•RODUCTS DIVISION 

TITLE 

DW8.NO. 

c 

R79 
470 

+15 

SCHEMATIC MEMORY ELECTRONICS ASSEMBLY 

138-001 70b 

Q2 

QB 

MODEL VERS. PAGE 

Q ISAHLE SUPPLY 

VOLTAGE 1-

5U25-3 

DISABLE ~UPPLY 

VOLTAGE 2-

5U25-5 



A 

8 

c 

D 

[ 

F 

/Cl' 2 

FROM T&C OR PREVIOUS 

MEMORY MODULE 

8-31) 

BEAQ iDURf.E 

YRDC 
1 DQ1 5-E 

A-4B 

CURRENT FLOW 

C15 
.01 

I 

FR oM T &C OR PREV I OUS 

MEMORY MODULE 

WRITE SOURCE 

XvJRC 
1 OQ1 b-E 

c 1 7 
. 01 I 

~ FABIRl.l.TEK IMC. 
L'1J MEMORY PRODUCTS DIVISION 

L 1 

CR21 

Rbb 
24 

2W,5% 
NI ,WW 

L2 

CR22 

Ro8 
24 

2W,5% 
NI ,WW 

TITU: 

DWI.NO. 

c 

R259 
750 

Ro7 
24 

5W,5% 
NI WW 

-15 

Rb9 
24 

·5w,sx 
---• Nl,WW 

-15 

4 

RETURN TO T&C OR CONTINUE TO 

NEXT MEMORY MODULE 

CURRENT FLOW 

R70 
24 
2W,5~ 
NI ,WW 

CR2:J 

READ SWITCH CORE CIRCUIT 

RETURN TO T&C OR CONTINUE 

TO NEXT MEMORY MODULE 

CURRENT FLOW 

R72 
24 
2W,5% 
NI ,wW 

CR24 

I 

B-29 

~EA~_? IN~ 

~ SOURCE ~EAQ 

CURRENT 

1001 7-C 

A-47 

~ITE ~IN~ 

~+--...... ----e---~~~------1~~ ! SOURCE ~ITE 

WRITE SWITCH CORE CIRCUIT 

CURRENT 

10Q18-C 

SCHEMATIC MEMORY ELECTRONICS ASSEMBLY 

VERS. 
138-001706 

MODEL PME q 



A 

a 

c 

D 

E 

F 

l.C.O. 

HIST. 

F 
~"'--U 1':>'"12. ~. 

rzr:.v 

XROC 
9T1 -1 

A-bO 
XSCR-

YWRC 
9T 2-1 

A-53 
YSCW-

e 

~ 

t-

2 

DXYC- ..._~~~~~~~~t--+--m.---e ...... ~---4t---4-......lll"-"' 
8022-C 

+5 +15 

~ ~EAD + ! ~R11'E 

T22 

11 

R59 
39 

-1 s 

01 7 
2N3725 

CR13 

018 
2N3725 

4 

CR14 

~IN~ ~us~ --~~~~~~~--t~t--~~~~~~~~~~~~~~~-4~....._-11..._.__-+--=J 

110M2-3 
12024-E 
13QMb-3 
14034-E 

Y RE AD • X - - -
SINK BUSS 

1 BOMl 1 -5 
1 9027-E 

MODS 
llU2 B-8 

A-51 
YSKR-

WR IH ..,._ 

---

~ 

A-52 f--
XS KW-

FABR~l.:.TEK INC. ~ MEMORY PfllODUCTS DIVISION 

CR15 

+5 

TITLE 

D'ft.NO. 

c 

+15 
270 270. 1 /2W 

CURRENT LOOP 1 /2W 
TI 

E 1 E2 

CR? 

CR5 

• 15 

11 

CRIB 

01 b 
2 N3 7 25 

RbO 
390 
1/2.J 

+15 

SC HE MAT IC MEMORY ELECTRON I CS ASSEMBLY 

MOOEL VERS. 
138-00l?Ob 

270 
1 /2W 

CR3 

5 

---.-~---- - -----

XSCR 
bU27-Q 
7U27-1 

o---- X READ + Y 

R5b 
39 

PAGE 

- - -
WRITE SOURCF: 

~us~ 

1 b030-C 
170M11 -8 

~ ~E'ID • X ~RITE 

SOURCE BUSS 
- - - -
11031-C 
12QM2-B 
1 3025 -( 
140Mb-B 

Y '.:>INK READ 

CURREtll 

911 -B 

X SINK WRITE 

CURREtH 

91?-8 

10 



A 

B 

c 

D 

F 

I .;.. 

l.C.O. eC.. /70.3'' 
Mtsr. REV 01 l:. , __ ......_ __ _ 

2 
• t ! 4 I 

212 211 210 29 28 z7 2& 25 24 23 22 21 20 E--' ADDRESS lllTS 

X X X X o 4E-- NUMl:!ERS U- 1 AR[ AN OCTAL 

YR+XW SCI:!!> 

1 OR56 

Y'---v_j '---v--1'---v--1 "--v----1 {x INDICATES NO s1GN1f 1CANCL. 

..---------------------------------------~_:UR~E:.:,AKDOWN OF TH[ llOORESS l!ITS. 
CR30 

I NHT -
4U15-8 

Miii0 
3U7-1 0 

MA131 
3U7-8 

MAlf2 
3U7-12 

MODS 
4U28-8 

XSKR+WSST 
4Ul9-8 

SN?ll 145 

~ FAB,Rl.!.TEK INC. 
Lill MEMORY ·PRODUCTS DIVISION 

15 

14 

1 3 

TITLE 

DWe.NO. 

c 

+5V 

Q31 TB 
+lSV 

WRITE 

11 

2N3725 

...------+--"---"" -+--___.,__-+----<48 

145 

U2 

4 

15 Ill 

lb / 3 

1 7 6 

8 

3 

9 11 

10 1.' 

15 14 

1 b 13 

READ 

2 

9 

1 3 

b 

OM3 

READ 

WR I IL 

READ 

032 
2N3725 

, 0 

14 

1? 

------·-----

UM2 

WRITE 

RE.AO 

X READ - WRITE SELECTION 

SCHEMATIC MEMORY ELECTRONICS ASSEMl!LY 

MODEL VERS. 
138-001 706 

------~'----.. -------- -------

XRDXXXXO + XWlXXXXO 

49 

XROXXXX1 + XWRXXXXl 

50 

XRDXXXX2 . XWRXXXX! 

51 

XRDXXXO • XWRXXXX\ 

XR+YW S KllS 
1 OR59 

,, 



A 

8 

c 

D 

[ 

F 

YR+Xw SCE!S 

1 OR5b 

I NHT-
4Ul 5-8 

i-1Ai0 
3U7-10 

MA0i 
3U7-8 
MA.02 
3Ub 12 

MOOS 
4U78-8 

XSKR+WSST 
4U1 9-8 

--

- 15 
A -

- 14 .. B 

1 3 - c -.. 'i - 111 H10~ 
31 

U3 0 

~ FABlfll.!.TEK .INC. 
Lill MEMORY t>RODUCTS DIVISION 

'llTLE 

..... llQ. 

c· 

145 
Ul 

+5V <)-
j!}1 

QM2 ...,..- 8 

+15V ~ Wv 
7 Tb b 9 (l) 

R87 ~II~ 
10 

560 WRITE 1 /2W 8 5 

{l) ' 3 13 14 

~II[ 
12 

READ 
2 4 

QM1 7 

9 11 b {~) 
~11~ 

5 -
WRITE 

10 12 
_.,.-....,~ ---m-- -- . 

~ 15 14 2 1 

~II~ ~ 3 

~ READ 
h. 9 lb 1 3 

t.: 5 
--- ____ ,_. __ . 

h_b 
....___ __ 

h_3 
h_4 8 

~~ ""1 7 TS b. 9 pt--

~II~ 
10 p.=- -

WRITE 
8 5 ____ ,._ 

fl 1 3 13 14 

~II~ 
~ 12 

READ 
2 4 

H --

!?)023 
9 11 

~lit 2N3725 

10 
WR I TE 

12 

15 14 ) 024 

~II~ 
~ 2N3725 

1b 13 READ 

X READ - WRITE SELECTION 

SCHEMATIC MEMORY' ELECTRONICS ASSEMBLY 

138-001706 
MODEL VERS. 

j 

"' 
XRDX 

"' XRDX 

_/ 

XRO 

' 
XRO 

-----

52 

XXX4 + XWRXXXX4 

53 

XXX5 + XWRXXXX5 

54 

XXXXb + XWRXXXXb 

55 

XXXX7 • XWRXXXX7 

XR+YW SKBS 
1 OR59 

12 



A 

I 

c 

D 

£ 

F 

YR •XW SCl:IS 

1 ORSb 

I NHl 
4U1':>-I0 

MA03 
3U7-4 

M.~04 
31J7-b 

-

- 15 A -
- 14 

1:1 -
1 3 .... c 

MA05 
3U7 -2 

MODS 
4U28-8 

- ,J r - 11 H10 8 D -.12] U3 
~ 

YSCR+WSST 
401 9-11 

~ FAllRl.:.TEK LNC. 
Lill MEMORif PRODUCTS DIVISION 

TITLE 

DWa.MO. 

c 

CR35 

•SV <J" .... ...,.. 
~02') +15V <f 

1 
-Wv 

7 T12 
b 

~II~ 
2NJ725 

R89 
soo REAO 
1 /2W 8 5 

, 3 ) Q2b 

~II[ 
~ 2N3725 

WRITE 
2 4 

QM7 
7 

9 11 b _{j ) 

~II~ 
5 \L. 

10 READ 
12 

iJ 15 1 4 2 1 

~II~ 
~ 3 

~ WR I TE 

~-
1 b 13 

......,. 5 

t' b 
145 ~3 U5 

~4 8 p 

~ n..1 7 111 b 9 

~ 
-

~II~ 
1 0 -

READ 
8 5 

.LJ' 1 3 1 3 14 

~II~ 
-~ 12 

WR !TE 
2 4 

QMb 
7 

{( 9 11 b 

~llt 
5 

10 12 
READ 

LJ 15 111 2 1 

~II~ 
3 

/JRITE 
1 b 13 

Y READ - WRITE SELECTION 

SCHEMATIC MEMORY ELECTRONICS ASSEMBLY 

13B-00170b 
MOOIL VERS. 

/ 

' YRDX 

"' YRO 

' YRDX 

_/ 

' 
YRDX 

----

39 

XXOX + YWRXUOX 

40 
XXX1X • YWRXXXlX 

41 
XX2X + YWRXXXLX 

42 
XX3X + YWRXXX3X 

XR + YW SKl:IS 
1 OR59 

l'ME , 3 



A 

a 

c 

D 

F 

'fR•Hi ',(lj'.J ·----------- ------------

\ OR'.>b un~ 
•5'/ <} 

"""" 7 T 1 0 b 9 
+ 1 '.>V ...AAA vvv 

~Im R88 
560 
, /2w 8 5 

1 3 13 

2 ~II~ 4 

9 11 b 

10 ~II~ , 2 

15 14 2 

I NHT 
4U15-10 

MAi3 
3lJ7-4 

MA04 
3U7 b 
M/l0') 
Wb A 

MOOS 
4Ul8-8 

Y':iCR•WSS T 

~II~ - 15 A ~ 
....._9 1b 1 3 

14 r----5 J ... -- l:l p 
145 

i,..._b 

U4 h_3 - 1 3 h_4 c 
.... , u ~1 I 19 b 9 

11]H10r ~ ~II~ 9] U?b 
D 

8 ') 

4U19-11 

1 3 13 

2 ~II~ 4 

9 11 

10 ~II~ 12 

15 14 

1 b ]II~ 1 3 

Y READ - WRITE SELECTION 

~ FAB.Rl.&TEK INC. 
Lill MEMORY PRODUCTS DIVISION 

TITLl 
SCHEMATIC MEMORY ELECTRONICS ASSEMl:lLY 

DWI.NO. MODEL 

c 138-001706 

QMb 

LP ~ 
READ 

RJ -WRITE 

QM5 

~) 
READ 

~) 
WR I TE 

~D 
READ 

~ ) 
WR I TE 

fi ) 
READ 

~ 
) 

WRITE 

VERS. 

8 

10 

14 

12 

7 

5 

, 
3 

8 

, () 

14 

1 2 

033 

2N3 725 

034 
2N3 725 

• 

1 43 

YRD XXX4X + YWRXXX4X 

44 

YRD XXX5X + YwRXXX5X 

-< 
YRD XXXbX+YWRXXXbX 

' 4b 
YRD XXX 7X + YWRXXX 7~ 

--... XR+YW SKl:lS 
1 OR59 
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f· I I z l -'- 3 l 4 l I 
l.C.O. l 
Hiii'. j 

A I 
t 

i 
MA0b 15 h9 DECODE O ! ·- ... m17-8-
3U42-2 - A ....., 4 i - p. --, DECODE _!._ 

I 

MA0i 14 h.. 7 ... 
----t 3U42 -4 - B h: 3 1n17-2 - 145 ,...... b 

Ml'08 1 3 U45 p. -- --- ... DECODE ;i --3U42-b - c h.. 2 17T17-1b 
PJ 5 DECODE ~ -

I 
13., p r ·- -------·· ... 

D ..... 1 17T1 7-1 0 
'"' ,..,. 

I 
I 

8 I 
I 
I 

--

~ 
! 

MA09 
3U42-1 2 - 1 5 DECODE ~ - I - A L- 4 ... 
Mn10 ~7 17T18-8 I 
3U4/ 1 0 == 14 

~3 
I 

l:l - DECODE 5 - I 
MA1 l 

14') h b -- -

- 13 U4b 
17T1 8 ? I ·- 3U4? -8 ~ 2 - c p ... DECODL b -

I 
l~ h.. ') m1a-16 

D ,._, 1 ~~CODE I "'-' p ... 
17118-10 

I 
c 

h. 9 
DEC OD! ~ 

I 
-15 V4 -- 19T19-8 

A PT 1-i 01:.CODl ~ 
14 

...... -r-.r 3 -.. 
19T 19 2 B 14') p. 

U47 h b DECODE 10 ,,, -· .... c ~2 l 9T1 9-1 b 

12 t:::' 5 
--·-·- ... DlCOOl 11 __.., .-c D ,._,. 1 -

p 19Tl 9 1 D .. 

15 A ~ DECODE 
D i,..,.4 1 l -

k7 - ~---- ... -
14 

r3 
1 9120-8 

l:l DECODE. 1 3 
14') ~b 

------- --~ ... 
n 19120-2 

c U4B ~ 2 RSWT DECODE 14 -

4U23-8 - 5 ,..,. -- ... ·-- 12 i,..,.5 1 9T70 1 b 
HOO b ri D ~1 

4 U24 f '"! - DECODE 1) 
..--

,..,. --~ 19120-10 
----1 

WSW! .... 1 ..----. 
4U23-10 3 HOO -

2 U24 
~ 

MODS - 3 ,..._ 
4U28-8 -[ 4 H10 b 

5 U21 

-
MAl 2 .... 5..---
3U3b-4 -- b S1 HlO 

U22 
[ 

---I 

F 

TITLE 

fAB~Rl.l.TEIC INC. ~ 
SCHEMATIC MEMORY ELECTRONICS ASSEMBLY 

MEMORY' PRODUCTS DIVISION OW.NO. JMOOEL JVERS. JPME c 138-001706 15 
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B 

c 

0 

E 

F 

£.C.O. 

HIST. 

XR•Yw :,uis 
1 [) T 5 1 '.J 

MA~f9 
3lJ4 (-12 

MAT1~ 
3lJ42·1 0 

MiiTi 
3U4?-8 

~.A 1 ·' 
"3,3b-i 

~cs:, 

4U2e-B 

R <; ~-! ~ 
4U2 '- - 8 

2 

--
•5V <J-
•15V <r 

I 

... 15 
~ A 
h. 7 

t: b ..,....___ 1.'I 
B h5 

145 I'-' ll 
1 3 Ull3 p ..,___. __ 

L h. 3 

... 1 3 r;:: 2 

J ~ 2 H1 0 1 2 f;-1-
1 J U22 D 

J ---

TITLE 

t 3 

Cinb 

.IA ...,.... 
l l 1) b 

~ 

~II~ 
R64 
5b0 
1 /2W 8 s 

1 ' 

2 ~II~ 4 

15 14 2 

1 b ~II~ 1 3 

9 11 b 

~II~ 10 12 

J I 

7 T 1 ll b 9 

8 ~lit 5 

1 3 13 

2 ~II~ ll 

15 lll 2 

1 b ~lit 1) 

9 11 b 

10 ~lit 1? 

X READ SELECT I ON 

r;::r:J FAllRl.:.TEK INC. 
l.i.[J MEMORV PRODUCTS DIVISION 

SCHEM&TIC MEMORY ELECTRONICS ASSEMBLY 

DW8.NO. MODEL c 138-001706 

4 

~ 
Q>O 

--

t? 029 

--
QM8 

_{_ ) 1 

3 \._ 

1 -... 

t[} 7 

') 

1 .... 

(-l} 8 

1 0 

1 

~} 14 
1? 

1 ..... 

QMCJ 

~) 1 

) 

1 -... 

f~} 7 
5 - 1 

VERS. 

' XROOO 

)b 

XO. 

' 3) 

xxx XRD01 

" XR002 
34 

xxx 

..... 
XRD03X 

' X RDOll X 

XR005X 

/ 
...... 

XRDObX 

-< 
XRD 07X 

PAGE 

3' 
xx 

I/ 

xx 

31 

xx 

30 
xx 

29 
xx 

I 

, b 



A 

B 

c 

0 

E 

F 

l.C:O. 

HllT 

~ 

2 

XR+YW '>1: f:lS 
1ill3-]'; 

DC:C0-
1 SULIS-9 

DEC 1 -
15 U4 5- 7 

DE Ci 
151J4S-b 

DfC"l 
1 :,lJ£l'J -', 

DEC4 -

1 )LJL!b-,1 

Uf('J 
1 ')lJ/!6 \ 

OE.'..b -

1 ':llJ46-? 

DEC? 
1 5 UL! b-1 

FAB~Rl.:.TEK INC. 
MEMOR'I' PRODUCTS DIVISION 

t 3 

C R34 

•5V 
11 ~ 

+ 1 ')\' 

1 3 

I I 4 

1 5 14 

1 b n 

11 

1 0 1 2 

118 

1 3 

15 14 

1 b 13 

10 

X READ - Y WRITE StLECT!ON 

TITLE: 
SC HEMA T I C ME MOR Y ELECTRONICS ASSEMBLY 

DW8.NO. MODEL 

c 138-001706 

.. • 
-------------------

QM11 

10 

18 
XRD1 OXXX .. Ywf;XXOXX 

14 

1 2 

1 7 
XRD11XXX•'fWRXX10 

QM12 

---< 1 b 

XRfJl;'XO + YW!<X X?XX 

-< \', 

XRDl >XXX t YWRXX \XX 

10 

1 g 

XRD1.1XXX t YWf:XXLIXX 

lll 

1 2 

----<14 

XRD15XXX t YWR XX 5X X 

QMl ~ 

1 3 
XRDlbXXX + YWRXXbXX 

12 
XRD17XXX + YWRXX7XX 

VERS. NOE 
1 7 



B 

c 

0 

IE 

F 

~ I z 

(Ii~ 7 

~~ +'JV r-------·-~- ___, 

•15V 4 7 11'..> b q 
Wv 
R85 

~II~ 5b0 
1171-1 

B 5 

1 3 13 

2 ~llt 4 

15 14 2 

1 b ~lit 1 3 

q 11 b 

~II~ - 15 
A ~ - h. 7 __J 

10 1 7 

- 14 B ~b - 145 
,..... 5 .____ __ 
p 

U44 h.. 4 ... 1 3 h 3 c 

- 10 ,..., 2 7 Tlb b q - 11lHlO~ PT--
~II~ q] U22 0 ~ 

J 8 5 ... 

Ml\119 
3U42-1 ;• 

MATe 
3U42-10 

MITTl 
3U42-B 

MAI 2 
3U3b-? 

MOOS 
4U2B-B 
WSWT 
4U23-10 

1 3 13 

2 ~II~ 4 

15 14 2 

1 b ~II~ 13 

q 11 b 

10 ~II~ 17 

X WRITE SELECTION 

TITU: 

~ FABIRl.l.TEK INC. 
l..i[) MEMORY l!>RODUCTS DIVISION 

SCHEMATIC MEMORY ELECTRONICS ASSEMBLY 

DWI.NO. c 138-001 70b 
MODEL 

4 

....-------------
OM'I 

~~) 

~~} 

QMl 0 

(l) -

~~) 

~ } 
-----

R) 
QMl 1 

ff) 

~) -

VERS. 

----< II 
xxx B 

10 

14 

12 

1 

3 

7 

5 

8 

10 

.____. 

14 

12 

1 

3 

7 

5 

XWllOO 

,, 
"" XWHO 

2b 
lXXX 

' XWRO 

' XWRO 

25 
2XXX 

24 
3XXX 

"" 
23 

04XXX XWR 

' XWR05 

< 
XwROb 

' XWR07 

---

22 
xxx 

21 
xxx 

20 
xxx 

YR + XW SKBS 
1013-12 

18 



A 

a 

c 

D 

f 

F 

~· E.C.O. 

HIST. 

DEC8 -
15Ul!7-9 

DEC9 -
1'iUll7-? 

DEC 10-
1SU47-b 

DEl 11 
1 '.ilJ4 { ':> 

OU:1? 
1 ',lJ48-4 

DEC 1 3 -
15U48- 3 

DEC14 -
15 U46-2 

OEC15 -
15U48-1 

2 

~ FABIU.:.TEK INC. 
Lill MEMORY Pl~ODUCTS DIVISION 

TITLE 

DWI.NO. 

c 

3 

CR35 

+5V 
T19 

+15V 

11 

3 1 3 

15 

1 b 

9 11 b 

10 12 

T 20 9 

3 13 

4 

15 14 

1 b 13 

10 

Y READ - X WRITE SELECTION 

;>CHEMAl IC MEMORY ELECTRONICS ASSEMBLY 

138-001706 
MODt:L 

4 • 

QM13 
4 

10 
YROXXOXX + XWRl OXXX 

14 

1 2 
YRDXXl XX + XWR11XXX 

QM14 

YROXX2XX + XWR12XXX 

YRDXX3Xx + nJRl 3XXX 

YRDXX4XX + XWR14XXX 
1 u 

14 
12 YRDXX5XX + XWR 15xxx· 

"-=>"---~-· 

028 

02 7 

VERS. 

YRDXXbXX + XWRl bXXX 

10 

YROXX7XX + XWRl 7XXX 

YR + XW SKHS 
1 OT3-12 

PME 
19 



E.C.O 

HIST 

2 

t----~-------- ·---- --· 
Mell- ., 

llU35-B IL.--------

~G~~ b ·-----------------------------
VTH 

so >-
8 

so )-

CR40 CR41 
SV1 • +15 
503-E 

tl93 
B 100 036 

2tJ3725 CRH 

IRT 1 .. 
5U30-b 

1NHIB1 T OR I VER 0 
R147 

sv; • 8, 3W, 1% 
SUb E R129 NI ,WW 

1 K Rl 65 
1 /2W CR4? 100 

1 /2\.J 

c If T 1 .. 
8U18· 12 

DAiii INPUT 00 
]Lo_ A 18 ~ 

) 

MDL1 .. 
l:l IT 0 

llU35-b 

DOT1 • 7U3Ll-8 

MC L1 - • 
llU35-8 

SHll .. 
6U1 b-b VTH 

. 13 10 
0 

RMl 
11 

Sl >-
8 

s"1 >-
1i' b 

SV1 .. +lS 
5Q3·[ 

R94 
100 

CRl!3 

... [ . I RT 1 
5U30-6 

R148 
SV? .... 8, 3W, 1% 

50b·E R130 NI ,WW 
1 K Rlbb 

1 /ZW CR38 100 
1 /2W 

I FT 1 ... 
8U18-12 

Oil Tll INPUT 01 

1LJL ll-19 f-
MDLl ... 

l!U35-b BIT 1 
F 

DOT 1 .... 
-

TITLE SCHEMAT IC MEMORY ELECTRONICS ASSEMBLY []lJ FAl!,Rl.:OTEK INC. 
MEMORY PRODUCTS DIVISION DWG.NO. 

c 138-001 706 

4 I 

R 1 83 
ll. 7K 

R202 
470 

DATA REG I STER 0 

R203 4 

470 

R201 

470 

IO 

A-15 "1l_Q_ 

DATA OUT PUT .0 0 

Rl 81! 
4. 7K 

R205 

Ll 70 
DAlA REGISTER 1 

1 3 

11 

A-20 

MODEL VERS. PAGE 
20 



2 4 . ' 
MC L 1 - ..... 

4U35-8 

L~i~'. b ·-----------------------------
VlH 

"12 >--- R1 as 
8 4. 7K 

s; >-
b 

R208 
CR49 470 

sv 1 .... + 1 ') 
503-E 

DATA REGISTER 2 

R95 
B 1 00 038 R209 

2N372S £170 

I Rl 1 ..... 
SU30-b R207 

470 

INHIBIT DR I VER 
R149 

SV:' ..... 8, 3W, 1 ~~ 
5Qb-t~ R131 NI ,WW 

12 

1 K R1b7 
1 /2W CR50 100 

1 /2W 

c I FT 1 ...... 
8U18-12 

DA111 INPUT 02 1UL 
TLu II /4 ~ 

A-21 

OUT PUT 02 

MDL 1 ...... l3 IT 2 
4U35-b 

0011 ..... 
1lJ.~ll 8 

MCL 1 .... ,., ... LIU 3)-·8 

ST81 .... 
bU1 &-b VTH 

13 10 
D 11 

S.3 >-
S3 >-

12 

SV1 ....... ... , 5 CR52 CR53 

503-[ 

R9b 
1 00 Q39 

2N3725 CR51 

8 

I Rl 1 ....... 
5U30-b 

INHIBIT DRIVER 3 
Rl>O 

SV2 ...... 
5Qb-E R 13 

8, 3W. 1% l3 

1 K 
NI ,WW 

R1b8 
1 /2W 

CR4b 100 
1 /2W 

8~~~~12 ....... 
DATA INPUT 03 

Tl.Q_ Hb (--
A-23 1""l_Q_ 
OUT PUT 03 

MOLl ........ BIT 3 
4U35-b 

F 
DOT 1 ......... 

7U34-8 

TITLE 

~ FABRl.:0TEK INC. 
SCHEMATIC MEMORY E LE CTR ON I CS ASSEMBLY 

MEMORY PRODUCTS DIVISION OWG NO. 
13 8-001 ?Ob 

MOOEL VERS. PAGE 21 .c 



~·· 'f f 2 3 4 9. 
l.C.0. 01Ci 

Hllr. 

MCLl- ..... 
4U}5-8 

s Till ..... 
bU1 b-b 

VTH 

4 

4 

54 >-
54 >-

b 

SVl ...... +15 CR5b CR57 

503-E 

R97 
B 100 040 

2N3725 CR55 

rng-b --
INHIBIT DR IVER 4 

R151 
'>V2 ....... 8, 3W, 1% 14 

5Qb -E RB3 NI ,WW 

1 K Rlb9 
1/2W CR58 100 

1/2W 

lF 11 ..,__ G 
c BUI 8 12 

DATA INPUT 04 1"LQ_ 
1l_Q_ A -27 t-

A-28 

MDLl ..___ 
4U35-b BIT 4 

DOTl 
..,_ 

7U34-8 
MCL 1- .--

4U35-8 

S Ttll ..,__ 
bU~b-b VTH 

4 

1 3 10 
D 

11 

55 >-- R188 
8 4.7K 10 

SS >-- 9 

R217 

sv 1 .....__ CRoO CR bl 470 
+15 

503-E DATA REGISTER 5 

R98 
'00 041 b , 2 

2N3 725 

B 
13 

INHIBIT DR I VER 5 

SV2 --- R152 

5Qb-E Rl 34 8, JW, 1" 15 

1 K 
NI ,WW 

1 /2W 
R170 

CR54 100 
1/2W 

IFT 1 
BUlB-12 

DATA INPUT (,J5 

11..Q A-31 A-29 Tl2_ 

MDLl DATA OUTPUT "5 
4U35-b 

F BIT 5 
DOTl ........_ 

7U34-8 

~ FABIU.:0TEK INC. 
TITLE 

SCHEMATIC MEMORY ELECTRONICS ASSEMBLY 

MEMORY Pl"ODUCTS DIVISION DWS.'90. MODEL VERS. PAGE 

c 1 JB-001706 22 



2 4 ' 01c; ------------ -- ------ -·--· ---------- ···---
-·- -------------

ri£L 1- ..,._ 
4U35-8 

Sb >-- 2 

8 

Sb >--
b 

.__ +15 
CRb4 CR&5 

SVl 
503-E 

R99 
8 100 Q42 

2N3725 

IRTl ..--
5U30-b 

R153 

m-E .__ 
8, 3W, 1% lb 

R13 NI ,WW R2bb 
1 K 2.7K R171 

1 /2W CRbb 1 /BW 100 
1 /2W 

c IFT 1 
..,..._ 

8U18-17 

OAT LI INPUT 9b 11E_ l1_Q A-34 f-
A-33 

MDl.1 l:l I l b DATA OUT PUT Qlb 
4U35-b 

DOI 1 Ill--
/lJ 14- 8 
MCI 1 - ......--

lllJ"l'J-8 

SHll ,......_ 
bUl b-b VTH 

1 3 10 
0 11 

57 >--
8 

57 >--
1 2 b 

SVl ,...._ 
503-E 

+15 

R100 
100 043 

2N3 725 

IRl 1 
f. 5U30-6 

! INHIBIT DRIVER 7 
R154 

SV2 8, 3W. 1% I7 
506-E Ri3b NI ,WW 

1 K R172 
1 /2W 

CRb2 100 
1 /BW 1/2W 

lfT1 
8U18-12 

DATA INPUT 07 

~ A-39 f-- A-38 1l_g_ 
DATA OUTPUT "7 

F BIT 7 
DOT 1 ,......_ 

TITLE 

~ FABlll.:.TEK INC. 
SCHEMATIC MEMORY ELECTRONICS ASSEMBLY 

MEMORY Pl~ODUCTS DIVISION DWI.NO. MOOEL VERS. PAGE 23 c 138-001 70& 



[C.0. 

HIST. 

B 

f f 
er.. 1103f 01 F 01G 
R£1' 01~ 

MCL 1 -
II--llU}S-8 

~ Tl:l 1 ---bUl b-b 

SS >-
SS >--

SVl ......-·-------
503-E 

SV2 
SQb-E 

R1 01 
, 00 

I NH I B.I T DR I VER 8 

2 

RMS 

044 
2N3725 

Ri;7· 
1 K 

1 /2W 

R155 
S, JW, 1" 
NI ,WW 

CR1 Ob 

3 

VTH 

R1 73 
100 
1 /2W 

4 

c ffT1 

D 

8U18-12 
DATA INPUT 0S 
~ A-41 

MDL1 
LIUJ5 -b 1:11 T 8 

DOT1 ......... ,------~~-~-~----~-~-~~~--~-~---~-~-~~...J 
7U34-8 
MCL2- ..--, 

4Ub-b l,------------~---------~-------------~~-
STl:l2 --------------------------------. bUlb-8 VTH 

11 

59 
>--, __ __, 

f9 
>--, __ _ 

12 

R192 

4.7K 

R2.29 

4 

10 

470 _____ _... 

[ 

SV1 ....,__., _________ _ 

503-E 

IRT 2 
5UJ0-12 

SV2 

5Qb-E 

IFT2 

R1 02 
100 045 

2N3725 

Rile 
1K 

1 /2W 

Qbl 

Fl15b 
8, lW, u; 
NI ,WW 

CR78 

F BIT 9 

CR75 

R115 
, 00 
1/2W 

?U~g~~ ...-------------------~----~-~-------------__J 

~ FA•••.&.TEK INC. 
l.i.D MEMORY P"ODUCTI DIVISION 

TITLI 

DWI.NO. 

0 

SCHEMATIC MEMORY ELECTRONICS ASSEMBLY 

MOOIL Vlltl. 
138-001 70& 

DATA RF'GISTER q 

I 

A-40 

OUTPUT SB 

19 

B-SJ Tl...Q_ 
OUT PUT 89 

24 



e 

c 

0 

[ 

F 

I ,.. 

[C.O. £.C..1}'()39 
HIST. RE\I. 01£ 

MCL2- .._. 
4Ub-b 

Sl 0 >-
510 >-

SVl ....... 
503-E 

!RT2 

5U30-12 

SI/ 2 ---)Q/.,-E 

IF T 2 ......._ 
8Ul8-6 

DATA INPUT 10 

11.JL B-52 f--
MDL2 

----4U35-12 

DOT2 ......._ 
7U34-3 

Mf.L2- ~ 
llUb 6 

SlK2 ......._ 
{,11\f, fl 

'.ill >-
s 11 >-

sv 1 ..,..._ 
503 E 

IRT2 
5U30-1 2 

SV? 
'>()6-E 

1fT2 
8U18-b 

DATA INPUT 11 
TLQ_ 

DOT2 ..,.__ 
7U34 -3 

t. f 2 

OlF 

R 1 03 

100 

I NH IB IT DR IVER 1 0 

RM? 

Rl 04 

100 

~ FABMU.!.TEK INC. 
MEMORY PFIODUCTS DIVISION 

3 4 ' 

Rl CJ3 
4. 71< 

R232 

+ 15 
R80 CR81 470 

DATA REGISTER 10 

Qllb 
2N3725 

R233 
CR 7CJ 470 

R231 
470 

R15 7 
8, 3\.J '1% 
NI ,WW 

I 1 0 

R17 .. 

CR74 100 
1 /2W 

B-51 "1't_Q_ 

DATA OUT PUT 10 

BIT 1 0 

VTH 

13 10 
11 

8 LI. ?K 10 

1 2 
R23; 
470 

+ 1 5 DATA REGISTER 11 

0 

CR83 

13 

R158 
8, 3W, 1% 

R140 NI ,WW 
I 11 

1 K 
1 /2W R17b 

CRBb 1 DO 
1 /2W 

BIT 11 

TITLE 
SCHEMl\T IC MEMORY ELECTRONICS ASSEMBLY 

OW. NO. MODEL VERS PAGE 

c i38-001706 25 



4 5 

·-------------~----- ·-

Mfl/ ..,..._ 
4U6 f, 

'.ill:l/ ......-·----------------------------..... 
6U16-8 .- TI-< 

s 1 i >-- Rl 95 

4. 7K 
s 1 ;' >--

R238 

, .. , ~ • 1 5 R88 CR89 470 

503-E 

~ 
DATA REGISTER 12 

p 1 05 
B 1 OG Q48 R39 

CR87 a?o 

iP:2 
5..J30-~2 R37 

4 70 

INHIBiT DRIVER 1 2 R159 

S\'2 8, 3W. 1 % I 1 I 
5Q6-E Fl141 t< I ,WW ,. R1 77 

1 /2W rR82 100 
1 /21~ 

c IFT2 
8U18-b 

DA !I\ INPUT 1 2 
1l_Q_ l:l 46 

IJ-45 1 L2-
MOL2 

DATA OUTPUi 1 l 

4U35--12 
IJ IT 1/ 

DOT2 ..,.____ 
1U34 - ' 

MC ~2 ""L 4l.J6-6 

s TIJ 2 
..,.__ 

6Ci1 6-8 Vl H 

1 3 10 
D 

RMB 11 

s 1 3 >-- R1% 

4.?K 10 
s 1 3 >--

1i 
Ri'41 

CR92 CR93 470 
S Vl --- • 1 5 DATA REGISTE.R 13 

503-E 
R1 06 
1 00 049 R242 

CR91 

13 

"!'. IRT 2 
')U30-12 

R16Q 
SV2 8, 3W, 1 % 

506-E 
R 142 N l ,WW 

I 1 3 . 

1 K R178 
1 /2W 

CR94 100 
1 /BW 1 /2W 

I FT 2 
8U1 8-b 

vk I~ I NPLJT 1 3 
1l_Q_ d !;2 

B-4 3 Tl_g_ 

"1D ~2 
OUT PCJ1 1 3 

4U35-12 
f:l IT 1 3 

DOT2 ..,.___ 
7U34-3 

~ FABRl.!.TEK tNc. 

TITLE SCHEM!\T IC MEMORY E.LECTRONICS ASSEMBLY 

MEMORY PRC)DUCTS DIVtSION DW8.NO. MODEL VERS. PAGE 

c 138-001706 26 



A 

MCl.2- ..,__ 
llU6-b 

srn2 
blJl b 8 

s 111 )--,-----' 

s 14 )--, ____ _ 

2 3 4 I 

____ , ___ , ___ _ 
---- ---- ---------------------- ----

VTH 



A 

B 

c 

D 

F 

t 2 
OlG 

MCL2. I 
4Ub b 

ST H2 I 
bUl 6-8 

SH, ')-·-----...1 

s 16 >-------

sv1 .. 
'>03-E 

Rl 09 

1 [JQ 

IRT 2 ... 
5U30-12 

INHIBIT DR I VER 1 b 

SV2 .. 
'JQb-E 

IFT 2 ... 
8U18-6 

DllTll INPUT 16 

11._g__ b-33 ~ 

llU~~ ~l z 
..... 

DOT2 ... 
7U3il -3 

MCL2- ... 
llUb-6 

~HJ.? ... 
bU16'8 

s 1 7 >--
s 1 i' >-

SV1 ...... ~----~--~ 
503-E 

IRT 2 ..,.__ 
5U30-12 

l~HIBIT DRIVER 17 

SV2 ....... ~----~---. 

506-E 

IFT2 ..,._ 
8U18-b 

DllTll INPUT 17 L____ 12 
1lJL_ A-ilb ~-

MDL2 ..,.__ 13 

4U35-12 

+15 

052 
2N3725 

G 

R145 

1 K 
1 /2W 

13 

1 2 

071 

R163 
8, 3W, 1% 
NI ,WW 

CR98 

I ., 

VTH 

BIT 1 b 

10 

Rl bll 
8, 3W, 1% 

.NI ,WW 

CR70 

VTH 

11 

BIT 1 7 

Rl 81 
100 
1 /2W 

R182 
100 
1/2W 

4 

1S~~~3 ....._·-------------------------~-------------_J 

~ FABIRl.LTEK INC. 
Li.D MEMORY PRODUCTS DIVISION 

TITLE 

DWG.NO. 

c 

SCHEMATIC MEMORY ELECTRONICS ASSEMBLY 

MOOEL VERS. 
138-001706 

s 

1 b 

116 

B-34 ll_Q_ 

DATA OUTPUT 1 b 

DATA RlGISTER 17 

1? 

13 

PAGE 

r 11 

A-43 1l...2_ 
DATA OUTPUT 17 

28 



I l 2 l i 3 l 4 ~ l : s 
E.C.0.1 :ii: 154<o2 E'E v A I :#I 1547 3 Re:v B T c<:..o 1':>IOY1 '2""' c..Ie:c..-1~ Q.E 'II 0 \ c.c...~ I~~; I Q.C..-J &JOO~C 175~4 j OOG-EC 18479 f 
HIST j-?#1-Ec 1953c_EI I I I I 

\ UNL ES: QT HER,.; I SE SPECIF I ED: 

~. ;) ~c RES I S TORS 1 I 4 W , 5% AND IN OHMS. 

B. ~LL CilPAC ITOR:i •;J MICROFARADS. 
ltHEGRATED CIRCUIT CODE BREAKDOWN. 

A il L :._ TRANS I ST ORS 2N401 ll. 
MANUFC.CTURER 'S 

i\ L~ Ji ODES 1 N4607. CODE PllRT NUMBER Fi; PART t.UMl:H 
;_H~. ~ ~E~ERENCE DESIGNllTION USED C-2:; ,rn 11 .038, 38 SN7438N 1 34-01qc;_00 

R138.'J93. 13.'ll~. 
HOO SN74HOON ~ 3i.J-Olo" -00 

H04 SN74H04N 134-0173-00 

- 3. THE FOLLOWING INTE.GRATED CIRCUIT DES I GNllT IONS WERE HOS SN74H05N 134-01 91 -00 

NO: USED. U49, U50,U59,U60 Ub9, U70, U7b, U80, H10 SN74H1 ON 134-01 b?-00 

U81 . UBS. UBB, U90, U91 . Hl 1 SN74H11N 134-0168-00 

4 (:-- THIS SYMHOL REPRESENTS THE CURD EDGE CONNECTOR. 
H20 S N74H2 ON 134-0169-00 

IT INDICATES A MALE CONNECTOR. Ii DOES NOT 
H21 SN74H21 N 134-0170-00 

tl!': ESSA R ! LY INDICATE SIGNAL DIRECTION. 

B ~ ~ IHIS SYM80L WILL 8E FOUND ON THE LE"T HOP DER. H40 SN74H40N 134-01 71 -00 

if 1NDIU\TES DIRECTION OF SIGNAL 'C.0;., TO THE H51 SN74H51 N 13ll-02?0-00 

--~ F: or THE ARROl.JHEAD ~ILL 8E THE SIGNAL H71l SN74H74N 13ll-0188-00 
P.1[1EMOtllC EXAMPLE: LH IF, AND THE PO I NT or 

SOO SN 7l!SOON 13£1-0207-QQ 
OR 1 G I fJ C ODE . EXAMPLE: ].U,2j,-il_ 

504 SN?LIS 04N 134-0209-00 

~J+ I s 11 SN74511N 134-02~3-00 
---4 CODE I p IN NUMBER I 

520 SN7LIS20N 1 31l-0206-00 
SUCH AS: 

1. INTEGllTED CKT sao SN74SLION 134-0205-00 

2 TRANSFORMER as2 SN75452N 134-0212-00 
3 RESISTOR 

LM304 13ll-0255-00 304 
b. 

__,... THIS SYM80L WILL BE FOUND ON THE R :GHT 80RDER. 
" TRAt;SFORMER BREAKDOWN BY REFERENCE DESIGNAflON 

:tJDICATES DIRECTIGrJ OF SIGNnL 'LO, •. T 0 THE RE FERENC f DE.SI GNAT I ON FTI PllRT NUMBER c 
R i L>H~ OF l HE ARROWHEAD ~·JILL 8E THE Fl.ill ENGLISH 

T 1 151-0007-00 
NAME AND THE LETTERS UNDERLINED THAT WILL MAKE UP 

1 HE MNE.MON IC. EXAMPLE· !,llTC_fi J tl~Efl£ACE. T/ . T3 019-0223-00 

A LIS l OF ALL DESTINATIONS WILL BE PRESENT. 

----- f-. 

D ' 

--

~ Ld icXJ1fl ld ~ lL:J lLj (2: v 171 [7l C71 /1 ~ v ~-I [ 

0 [2j ~ (2: 0 ~ ~ [7 l/1 DOG DOG ~ ~ CZ OOG _ _, 
> - r c B c ('. A A c c ~ [3 .4 D F c ,,J --I- --1 ----+ ---< 
I [2J A D •n i=_ c. B c c ~ A. c c 8 E:.. c 
ts I7 

I-·- -··-· 1--
--., c B c... c.. Pl A c. c.. ~ p., D 8 (_ 

if) 
....; 

::J 

s: ~ 
- _ _;. -- <"1 c c B c c.. ~ ::::- c c. 13 A 0 c. 

,,., 

CZ: tf _:; B 8 B B A A B Pl B B 
(_) 

[Z [2: rz lZ ~ rz C2: CZ [Z - A A A A A El'{) 
. -~· 

1~,12S Lw 
1 2 3 4 ') b 7 8 9 1 0 11 12 13 14 1 7 i 8 1 9 .'0 .'/ n ;4 /.., lo -, 7 /B ,'9 .l(J •,1 ~ ~ \:; \' If:. 0:: {. 

F 
APPROVED DATE 

-)~~ .A'- ' )A.. :J./ 10/7.:i_ 

TITL[ 
SCHEMATIC TIMING llNO CONTROL ASSEM8LY 

~ FAB,Rl~TEIC INC. ·---------~ 

MEMORY PRODUCTS DIVISION DWI.NO. !MODEL l\IERS. PAGE 

c 138-001707 1 OF 15 

• 



B 

c 

D 

, 

r.c.o. 
Mlsr'. 

A-1 

A-2 

A-14 

A-18 

A-22 

A-30 

A-32 

A-3b 

A-38 

A-42 

A-44 

A-50 

A-54 

A-59 

A-bb 

A-b9 

A-70 

B-1 

B-2 
l:l-b 

l:l-8 

l:l-14 

B-16 

B-18 

B-2 0 

B-22 

ll-27 

ll-32 

B-311 

B-36 

B-37 

B-3 8 
B-40 

ll-42 

ll-44 

ll-46 

B-48 

B-49 

B-50 

B 51 

l:l-53 

l:l-54 

B-5 7 

B-b9 

B-70 

A-3 

A-4 
B-65 

B-bb 

B-67 

ll-b8 

A-67 

A-68 

B-3 

B-4 

+15 

+5 

~ Faa•1.:.TEK •Ne. 
l.il] MEMORY PRODUCTS DIVISION 

C3 
15 
20V 

C9 
15 
20V 

TITLE 

G 

C18 
15 
2ov 

C20 
15 
20V 

* s 

c 1 2 
15 
20V 

C13 
15 
20V 

C24 
15 
20V 

SCHEMATIC TIMING ANO CONTROL ASSEMBLY 

138-001707 

5 

VERS. PAGE 



A 

B 

c 

D 

E 

F 

2 3 

·----'-------------------·----------------------·-· ·----

4~~~~1& ----·~-------------------------------+-----------~ll-3~Hl0 7~b;;.._ __ --..,. DL11C _ -.-
4 

USS -- c1 IS T f :: '. I•: llH· 
O< ..._-------------------------------+------------'"'L::-.::....::___,,, 4 i.4C-1' 

11 U46-8 .------------------------------1~------------------1----~ L' ". ~-L ~ r~ l T; JT~ 

- ·.;AR f --+5 
, i),~ 0 L, 

< 
R1 S 
11( <,. 

.-----------------+--------------------1:=.• ( '. ~.t Y>H'~~ TI 

R139 ? 
330 s 

1 2 

-

9 

a] 540 

1 2 U87 

+5 

El 6! 
}::~ 

E4 ...,-

E3 lr 
:::J E2 u-+-1 

[ 
_) 

[ 
] 

PRINTED CIRCUIT 

DELA\ LINf 

DSVS- ...__ 

11Ub5-b 

PSC:T .,___~ 

Ub?-b 

C YC E -
ll;J86-b 

~il CO~lNllF J 
fl-4 7 ...... 

~o .... -
~ H10 
~ U89 -

L1 

4 5 
H40 
U35 

:~1~ 
'-'----

·= YC U: C 01~1 I NUE F /F 

8 

..... -

q -

,.. 4ffil 511 
L'78 . -

Qs1.1h Ll U78~ --
R 11 7 
1 K 

_.,,, 
7 

b 

---
---
----

RLJ '> RS > 
330 s 390~ ~ +'· 

+5 G 

512 IP----·~--1------------+----------+-+-------------------1-3_,---....., 
11U48-6 .------l-i~Sll 

SCYC ....._ 
LllJ34-b 

01 IP----
11U43 -9 

09 ...,.____ 
11 U45-8 

$L>-3~- ~U7'> 13~ 

m9° 520 
~ U8b 

9 -
..[10 Hl 1 8 

11 U77 

4~]Hoo ~ ~: s ~.jQ~~ ,, I 

---i....._+-----------+-------------1------t--s~J1 ~u ·~~,b--~b, ~ ~ • I 

s 11 
U75 

11_ 

'--+------------'------------~-------1~0;....il 511 

11 E~ 5 - 9....,...__ _____ i-------------------------------------9~]_u_7_s~ 

1,) 

' THE PRINTED CIRCUIT DELAY LINE IS /\~JUSTED BY PLACING A JUMPER WIRE BETWEEN El AND ONE OF THE FOLLOWING: E.2,E3,E4,E5,Eb. 

TITLE 

~ FAB,tl.:.TEK INC. 
L.i.D MEMORY Pl~ODUCTS DIVISION 

SCHEMATIC TIMING AND CONTROL ASSEMBLY 

DWG.NO. 

c 
MODEL VERS 

138-001 707 

.. 
--

--

PAGE 

11 ut-~ - 1 

,.. 

Rb s R 7 s 
180 ~ 2:'(1 ~ 

ii lY 

jrv:U-'0'<' l' ' 
i\l)';/H;, 

' c: 
-.I :Ji ~. 

l 1114' 

f- I i ~ ~ : •'f 

Cj q ~ 'I " 1 ~l \ l~ 

1 

l~ [ ·. l\Nr: () 

···c ~. .. t, 
1 1 ;i.•r 

L ~} ;l j1J1! f.'1 ll : 

.:!(! ~-~ 

~,u it 1 \ ,. 1 ' 
'. 
1 

L. : ~ " I f I : I '. W l i I 
d~. (Sj, 

S 1-'i ) ] I \ i ii 

l: inf< Iii\ 1 ll 

Hi iJ IS 11 f< 1 IM 111 

SP! 11 l nlf 

L fAi.' nn i 11 

REli I~ Tl~ T lf·!I tJt 

9U'J?-1 [l 



A 

c 

D 

[ 

F 

I 2 .,.... 

E.C.O. :#.15"9-7!! R1011 e lrc.o l':>C..'?1"'1 lit'I" c.. I 
HllT. 

RSET 
5U38· 11 

CORT-
3U58-6 

18 BIT 11 
12U56-13 

H10 
U57 

SCCDRT 
3U75-12 4 

9 BIT 
12U56-1;1 Hl 0 

U57 
UPBK 
8U25-8 

13 

LOi.JBK 
8U34-8 

READ RESTORE BYTE 
A-28 

RB 
330 

+') 

READ RESTORE Bvrrn CLEAR WRITE BYTE 

A-.25 

A-.26 

330 

+5 

~T CYCLE 

B-4:1 

LO IF 
3U35-8 

LH IF 
3U35-b 

611 
11U45-6 

011 
11U45-5 

02 
11 U46-8 

C YC I -
JU79-4 

RSET-

5Ub7-6 
OLIN 
3U87-8 

R1 3 
390 

R12 
330 

. ~ FABRl.!.TEK INC. 
Lill MEMORY PRODUCTS DIVISION 

+5 

HOO 
U68 

TITLE 

owe.NO. 
c 

* 
3 

11 

Hll 
b 

UJ9 

5 

RSAO-WRITE BYTE 1 REGISTER 

READ-WRITE BYTE 2 REGISTER 

b 

FULL-SPLIT REGISTER 

SCHEMATIC TIMING ANO CONTROL ASSEMBLY 

138-001 707 

520 
U86 

MODEL 

b 

b 

4 

VERS. 

I 

A-65 

MEMORY DATA REG !STER 
Si:EAR BYTE 1 -

l:l-31 

MtMORY DATA REGISTER 
UoEAR BYTE 2-

i 
CLEAR WRITE BYTE J 
9U74-5 

PAGE 

1 OU55-5 
I 

READ RES TORl H YH 11 
1 OU64-2 

CLEAR WRITE BYTE 
9U74-1 

1 OU55-1 

READ RESTORE l:lYTE 

10Ub4-12 

SPLIT CYCLE 

3U77-10 lOUbb-10 
9U'> 1-3 

FULL CYCLE 
- -
9U74-3 

10U64-13 

CYCLE EN0-

3U89-3 

CYCLE BE.GIN 

3U5 8- 3 
12U20-2 



A 

l!I 

c 

0 

[ 

F 

z ,~ 

a.c.o. #t5'473 R£1J B r:c.u 1"';)c.,,~'1 ~"'-" c.. 
HllT. 

LO IF 
3U35-8 

LHIF 
3U35-b 

ADDRESS l~UTA_40 
~-

1~14 R15 
no 390 

+5 
ADORE SS INPUT 

~ 
11-45 

Rib R 17 
330 390 

+5 
AllDRl S:. INPUI 

~ 
A-29 

R16 R19 
330 390 

•5 

+5 

213 REGISTER 

214 REGISTER 

215 REGISTER 

R 71 
100 POWER ON MASTER CLEAR 

C2 
15 
20V 

~~ 
tl-19 ~ 

~015- ... 
1108-C 

osvs- ..... 
11 Ub5-b 

-NOSW- ~ 
1 3U74-8 

Ro9 
330 

R118 
1 K 

+5 

' ADDRESS 213 . 214 , 215 WILL SHIFT TO 214, 215, 210, IN A 9 BIT SYSTEM 

TITLE 

4 

031 

~ FABllll.l.TEK INC. 
l.il] MEMORY l~ROOUCTS DIVISION 

SCHEMATIC TIMING ANO CONTROL ASSEMBLY 

DWI.NO. 
(} 138-001707 

H20 
Ub5 

MOOIEL 

4 

13 

9 

9 
10 
1 l 
13 

VERS. 

S40 
U1 7 b 

S40 
Ub 

b 

I 

A-34 
MODULE SELECT 00-

Q]-

A-33 
MODULE ~ELECT Q..2-

A-31 
MODULE SELECT 03-

A-39 
MODULE SELECT 04-

A-41 

MODULE SELECT Q?-

A -40 

MODULE SELECT Q_b-

A-3 7 

MODULE ~".:LECT Q._7-

PAGE 

~Eg1-

3U89-4 
4U58-1 3 
11 U43-1 3 

~ESET 

4U40-t1 



F 

"'- 2 

~ FABRtl.l.TEK INC. 
Lill MEMORY PflOOUCTS OIVlSlON 

TITLE 

OW.NO. 

c 

3 4 

SCHEMATIC TIMING AND .CONTROL ASSEMBLY 
MODEL VERI. PAGE 

138-001707 



2 3 4 I 
E.C.O. "1* 1·:-4t. ! p~-v A 

Hlsr: 



A 

B 

c 

0 

F 

z I 3 4 IS 
1.c.o. tc.c:i 1 '=•'·'!>" Q.C. v c. I 
HIR r------------+.------------------------~------------------------~~----------------------~ 

ADDRESS INPUT 

2iOLL A-24 

ADDRESS INPUT 

~ A-23 

ADDRESS INPUT 

21 21 212 
A-27 

ADDRESS INPUT 

~~ 
B-45 

LO IF 
3U35-8 

LHJF 
3U35-b 

R5 7 
3qo 

R59 
390 

Rbl 
390 

Rb3 
390 

G 

RSb 
:no 

R58 
330 

RbO 
330 

Rb2 
330 

+5 

210 REGISTER 

b 

+5 

211 REGISTER 

+5 

212 REGISTER 

+5 

UP-LOW REG I STER 

. USE ONLY WITH 9 BIT SYSTEM, WILL BE DRIVEN BY 213. 

NOT USED 

TITLE 

~ FABRl.!.TEK INC. SCHEMllTIC TIMING AND CONTROL ASS~MBLY 

MEMORY PRODUCTS DIVISION DW8.NO. 
138-001 707 c 

9 

4 

5 

9 

9 

MODEL 

H40 
U8 

H40 
UB 

S40 
U25 

8 

b 

540 
U25 

8 

VERS. 

A-13 

~MORY ~DDRESS !_O 

A-1 b 

MEMORY ADDRESS 

A-57 

MEMORY ADDRESS 1 2 

A-58 

LOWER ~K 

4U58-9 
9U84-4 

10Ub4-5 

B-7*' 

11 

!:!_PPER BK 

4U57-5 
quti2-1 

10Ub4-9 

PASE 

!_2 

8 



A 

B 

c 

D 

E 

F 

HIST. 

QC) 

11 U45-CI 

1 8 BIT 
12USb-13 

CWB1 
4U37-8 

fCYC 
tl'J'>b · 1 () 

9 1:1:1 
1 ?U5b P 

UPBK 
All?'> 8 

2 4 5 

----;---------------------------------- -·---
------- __________ __. 

-- l 
1.,_----+--..... -'""-151 H11 
,.,. 3] U74 

..... , .. 
• 

A-
5 

4~ H21 
1 Ub2 - -

5 ~ b 1 ------:-~ ,..--v' u~g4 ~ 4 U42 _/' I lcJ~gg >---.....+-+---+~.....:...;~_,,,, 

-
~ 
~ 

1 ,, !~ > ~ H10f \..;.1:12 1 ':J H21 ['J] US 1 l:"}..+-+--~--<i""ll U11 
t--.... +-------------+-+-+---+-+---L--' - ""' -

[ 
~ .,__& _______________ '--l--+---j~~1~3 H20 

-..- 10 U41 

1 3 

1~~H21~1H1 
._ _ _..;..1 :...2~r":J,_ U11 ~ ~EEMOR Y DA TA l OAO 

l:l YTE 1 

iii1 ·~----t---+-+-+-1---------------------· 
11 Ull'> b 

LDRT 
3U77-b 

SC LDRT 
3U75-b 

CWl:l2 
ll\J) 7-b 

4 ---
J HOO b 

'i U83 __/o---------4J~H-O-O 
1;' - 10 U83 

]
HOO 

11 
J. 

13 U83 ~ 

111 .. ~.~10 ~ 
,---1~04 U73 1 HOO 

U84 
2'J 

.... 

10 

ro-+-f-+-
1-1 .....,JH1 0 ~ 
q Ju'>? ~ ..._____.. . 

12 

>----

-+-+-+-+-, 3-t__........ )-
9 H20 

3 ---+-t-+-1"""0 U4 2 

1 ~ ~rg1 0-----.. 0 
• 1 .. --........ ++--~-r-1-- ~l- 4 HlO ))-

-----2--1 H11 ,._1_2 ..... -+----------------+-+-1H-l-l..:::.U::__5 :_1 __,,,/ 
3 ] U74 -

SCYC •1----+~-+-+------------+-------~------.. 
4U54-b 

LOW BK 
8U34-8 

.. 

..... ~-----9.r----....... ~ ~ 
...__..-1ol;;oO_.l 8 rh H20 

._,1--+---...:.1.;;.3-il H21 t--.... ---------------+-+-1~-~ "S I U41 
llJ Ub2 ~ ----

]
HOO 

4 U84 _,,/' 

, 2]-:ao- o--1 _1 _______ , o~--~-..... 
13 U84 _f ]HOO 

- 9 U84 

J 

TITLE 

4..---

...__ __ ..;;.3-4] H1 0 ~ 
5] U51 ~ -

,:1~H2 
2 ~ ~MORY DATA LOAD ..., -

BYTE ~ 

~ FABRl.!.TEK INC. 
L.iJJ MEMORY PRODUCTS DIVISION DWG.NO. 

c 

SCHEMATIC TIMING ANO CONTROL ASSEMBLY 

138-001707 
MODEL VERS. PAGE 



A 

8 

c 

D 

F 

SCYC 
4~31.1-b 

18 BIT 
12U5b-1 3 

Mt.MORY MODULE 

.. 

ril "b I. __ .,__ _ _:-;-]_ll""--1 H20 ~ 
:TI U63 -

·----+----+--+--6--+---11~---..... 
2 J 12 

e-----+---+-----+-
1 3

-1] H10 ~ 

~ 

-~ H20 
9] Ub3 

C ON1ROL, ll J! f 3 1 -f·---9--+---+---+---+---+---+-l..._1:...;0~~D Hl ~ 
~b~:K7 11 iJ US 

MEMORY MODULE (~ 1 ,.,. 

~ H20 
1 2 ""4 U53 
rd-

CONTROL l:lYTE 2- +') I 2 ~ 12 

b··5 ,~:-:~~-~+--+---ll---4~-+---+-~1~-1-3--:fJ_"'~~-~-1 --x--___..__...._ 
+5 i 1 

8 

H40 
Ul 2 

HllO 
U12 

8 
l :i-------~-t B-11 

DATA OU ENABLE BYTE 1-

£ Lf-------7_. B-1 2 
DATA OUT ENABLE BYTE 2-

·1 YJ HOO 
10 U55 
~ 

R'lll1 ... 
-- 2]~~g ~U-3 ---4--..-+--+--+-2·-~-----4---I------~ 

ll...__ ~ 
.._-4--l---r]-H_O_Q-..."'pr.-b-_.._--1-_ll_.~rt.., H2 0 

LOW8K -----t--+----+--... -+-__,;:5~:.:Ub:..ll:_....-/ 1?J_ U54 

1W5b-b 

8U34-8 

FCYC ... ,~_.,.__-1-----1-----1-a~1~3~--.... 1~ 
i1U5b-1 o -.. l 11 9A 

RRB 2 ... 1 2 j ~~g _/n-_..--~-,-0-4~D H2 0 

4U5b-/ 13-::f U54 

CWB2 
4U3 7-b 

•FOR END USER LlSE ONLY. 
INPUTS ARE LEFT OPEN FOR O.E .M. 

~ FABIRl.:.TEK INC. 
Li[) MEMORY ll'RODUCTS DIVISION 

"V" 

TITLE 
SCHEMATIC TIMING ANO CONTROL ASSE~BLY 

DWe.NO. 

c 138-001 707 
MODEL 

3 
L 

HllO 
U24 

1.~------~~ B-25 

SENSE AMP STROBE ENABLE 
BYTE 1 -

......._ B -"-
c~-----+--,~ B-2b 

"J ~1 HOO 
12 U55 

VERS. 

SENSE AMP STROBE ENABLE 
BYTE 2-

PME 1 o 



A 

8 

c 

D 

.E 

F 

z 
E.C.O. # 1541.2 i?£v A • 15.,..13 JtlEll B OOG 
HIST. 

llOCO 
3U87-b 

RSET-

5Ub7-b 

11ur1 
3ll7B R 

-. 

--

-r 

+5 

~ 

Rb7 ~ 
1 K $ 

lll /', 

~D 

~c 
H74 

U43 

1 3 'l} 

10A" 
1 2 
~D 

H74 
J....L c U4b 

13y -

u CLOCK 

---4 _o_ 
Q 

9 2 
0 

H74 
~c U43 

- 8 
Q 1--i 

1_y -

..... 
a~ 

9 2 
0 D 

~[ 
H74 
U46 

Q ~ 

11 
---

1 !MING RE. G I ST ER ODD 

--10 x 
Q 5 12 0 0 9 

H74 
~c U44 

- b 
0 f-- Q 

13]' --

_..... 
10 6 

s 1 2 9 
Q D 0 

H74 

~( U47 

6 Q 

l}y -
U CLOCK 1 IMING RlGISTEH EVEN 

C YCC 
3U89-b 

R20 

4.7K 

• 1 '> 

DATA SAVE CIRCUIT 

R28 
1 K 

R 25 
1 K 

[ 1 

.01 

4 x 
2 

D 
H74 

~c U44 

1y ..... 

-
46 

2 
D 

3 
H74 

....-- c U47 

+5 

1y 
...... 

04 
R2b 
1 K 

...... 
10.X 

0 
5 12 D 

H74 
~c U4S 

ij 

13j_ 
-...... 

---
5 12 

, 0 ..6. 
0 D 

H74 
11 
r-- CU48 

- b 
0 1--

131 
-

DATA SAVE STOP F /F 

~ FABIU.:.TEK INC. 
LLD MEMORY Pl~ODUCTS DIVISION 
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TITLE 
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B-23 
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READ SWITCH TIMING-

A-bO 

SOURCE READ TIMING· 
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SINK READ TIMING-
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WRITE SINK ~OURCF TIMING· 
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TITLE 

C21 
1. 0 
J5V 

~ FAB1u.:.TEK 1Nc. 
l..i.D MEMORY PIRODUCTS DIVISION 
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£C~M-EC~9~000-ECl~~~oc~--E=C~•~9~4~3~~~--------------------------~~---~ 
Hl51' 
~- ---------------------- ------------------------ ---------------< 

~I I 2 l J 3 l 4 l 

NOTES: APPLICABLE THROUGHOUT THIS SCHEMATIC. 

I. UNLESS OTHERWISE STATED:-
A. RESISTANCE VALUES ARE IN OHMS. RESISTORS ARE 5% 

TOLER1~NCE, 1/4 WATT. 
B. CAPACITANCE VALUES ARE IN MICROFARADS. 
C. ALL RE:SISTORS TO +5 ARE 330. 

ALL RE:SISTORS TO GND ARE 390. 

2. JEDEC OA'. MANUFACTURER'S PART NUMBERS ARE FOR REFERENCE 
ONLY. FOH EXPLICIT DESCRIPTION OF THE DEVICE CHARACTERISTICS, 
REFER TO THE FABRl-TE K SPECIFICATION FOR THE FABRl-TEK 
PART NUMBER. 
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~1----1----~--+----+-----+---1---+---+---+---+---1------4-~1---+--.+---+---+----+---+---t---t---t 
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DATE 
DRAWN D. HANSEN 2-16-73 
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F CHECKED AJ-?l..,.....,.. LJ-21. -73 
APPROVED ;: . -; ,, ~- c {_ ..3- 2te.-t3 
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1----Mr-O_D_ULE CODE TABLE (BOXED NUMBERS INDICATE NOTES) I 
CODE VENDOR'S PIN DESCRIPTION( POSITIVE LOGIC) PINS l 
t---r==-------l------------ ----- I 

H04 IT) SN741~04 (1] HEX INVERTER BJ[!) ! 
--- ---------1 

86 ITlsN741B6 rn QUAD 2- INPUT EX OR [i][[] . 
H74 [}] SN74H74 @) DUAL TYPE D FU P- FLOP BJ[!) 
38 ITJ SN74~~8 [fil QUAD 2-INPUT POS NANO BUFFERS BJ[!) 
123 m SN74123 [[)DUAL MONOSTABLE MV W/CLEAR rnlfil 

-""" 

42 Im SN74•i2 [!) 4 TO 10 LINE DECODER (l-OF-10) moo 
157 m sN74157 1rn QUAD 2 LINE-ro-1 LINE SELECT Efilr:fil 
153 OJ SN74Sl53 (fil DUAL 4 LINE-TO-I LINE SEL/MULTI @Jrn 
75 QJ SN747'5 @:)QUAD BISTABLE LATCH O!!l 

t---+--~·-----t-==-----------------+--"'=-==---1 

r-- o ___ _JO________________ otJ 
_ _Q _____ _g____ ___ _ ________ DO 

0 D DD ---+===---- ------------ ---------- - I 

>-------+--q ___ -~B ------ ___________ _JJJJ_~ 
D ______________________ OD_J 

~H-H--- B ---- 188 i 
+~----; c----H- - B --- ··-=tBB J 

8 B --- - 1BB I 
0 D DO: 

1---~D- D ---~----·-=iti~ 
NOTES: FOR F!EFERENCE ONLY i 

ffi 
TEXAS INSTRUMENTS INC. 

2 SPRAGUE ELECTRIC CO. 

3 TTL IC. H CODE PREFIX INDICATES HIGH SPEED, S PREFIX 
INDICATES SCHOTTKY-CLAMPED VERY HIGH SPEED 

m 
+5VDC TERMINAL 14, GROUND TERMINAL 7 
+5VDC TEFIMINAL 16, GROUND TERMINAL 8 
+5 voe TElilMINAL 5, GROUND TERMINAL 13 
+5VOC TEHMINAL 8, GROUND TERMINAL 4 
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I 
I 

4 

ICI 

DATA I 
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ADDREss{: 

DATA 2 
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STROBE 2G 
(ENABLE) 
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t-----+---- ------+---------- --------- --- ----
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· C:J · c:::::~ w 1 

t-----+-~-------+----------~ 

CODE REF. DESIG. OUTPUT TERMINAL NO 
!----'---~-~-~------~ 
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ME ~~ DATA OUT 18 G 

e. 
~AIR4 
> 

~ 

~' DATA OUT 19 ~ 
~AIRS 

> 
7 

Ml DATA OUT 20 G 

~A2R2 
~ 

~ 
All 

7 
M DATA OUT 21 ~ 

G 

$A2R4 
? 

Al3 

~ M DATA OUT 22 

~A2R6 
> 

ME 
~ 

¢ 

MEM DATA OUT 2! 

~ 
G 

A2R8 

G 

TITLE 

~ FABRl.!.TEK INC. 
i· Lill MEMORY PRODUCTS DIVISION DWI.NO. 

c 

+5 

.--i 8 BFR DATA 12 _.. 

> B6UI --
? 7!5 BFR DATA 12. 7 Q _9_ -

118 

9A 

+5 
I BFR DATA 13 --
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MEM DATA IN I~ 
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MEM DATA IN 3....:.. 
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MB0-3 ---

MEM DATA IN 4 ___,,, 
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MEM DATA IN 5 _:,,,. 
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MEM DATA IN 6 , 
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MEM DATA IN 7 __,,. 
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FR DATA 11 
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MEM DATA IN 9 __... 
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EC Lo oejooi:::I 
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-

SECT 
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7C 
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5 MEM DATA IN 12 ...::.. 
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2 157 MEM DATA IN 13 ....::.. 
·~ SB~~ DATA 13 4 836.,,.. 

~ 

MB0-2 3 
7C ..,.__ 

14 MEM DATA IN 14...::.. 
BFH DATA 14 12 833 ..... 

58 .....---
13 

MB0-3 
7C ..,..___ 

II MEM DATA IN 15 -"' 
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MB0-1' ..-
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MB0-1 ---
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MBO- 2 _.. 
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··~ 
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2 MEM DATA IN 16 _,,. 
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7 
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7F ..,._ 
II MEM DATA IN 18 ~ 
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10 
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------ 100 
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14 157 MEM DATA IN 21 ...:::.. 
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13 

E 
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2 MEM DATA IN 22 ....::.. E 
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3 
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5 MEM DATA IN 23 _,,. 
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IOE --
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I I 2 l _I 3 l J 4 , 
EC 1<?.c_L_ . ________ .,. _____ ,., _______ 

HIST ·-· - ---
-- - -- ··--- . --~ --- . -- --- ··---·--···----------- -·------------ -···---- ---

----

3E 
~EL3 

A ], f 15 ~ A 

G 

98 ~)-fJ 
2 

8FR DATA 24 
MEM DATA IN 24 

68 .,.._ 4 
;>-

3 87 
.. ___, 

MBt:>-1 
C5UI 

t--

98 .....-
5 157 MEM DATA IN 25 ~ 

68 
~ DATA25 7 95"' 

6 

MBc:>-2 
98 ....__ 

MEM DATA IN 26 ..:lo. 

B 
II 

9 A65 ..... B 

6B 
~ DATA26 

10 

M80- 3 MEM DATA IN 27 ....,, 9C ..,...._ 
14 12 A62"' 

BFR DATA 27 
6C ----·- 13 1--

}, f 15 J 
MB0-4 G 

90 ~ 
II 

c ~ DATA 28 
MEM DATA IN 28 __,,., 

6C 
c 

10 9 839"' 
C7UI 

9D 
~)-5 

157 
14 MEM DATA IN 29...:li. 

6C 
8FR DATA 29 12 841., ..,....._ 

13 _.,. 
MB0-6 14-

9D II--
2 MEM DATA IN 30 ~ 

BFR DATA 30 4 848 ""? 

60 II--
3 

9D 
M80-7 --- MEM DATA IN 31 __,,., 

D 5 7 84i"' D 

BFR DATA 31 
6D ......... 

6 

]1 115 1 
~>-8 

G 

-- 9F 
II 1--

6D 
~DATA32 

MEM DATA IN 32 
9 858 > 

10 C9UI 

9F 
MBQl-9 157 ..,.___ 

2 MEM DATA IN 33 _..,, 

E 6E 
~FR DATA 33 4 826"7' 

3 
E 

9F 
MB0-10 ---- 5 MEM DATA IN 34 ...,, 

7 864.,. 
GE ~R DATA 34 

6 

- MB0-11 
9F ..,.___ MEM DATA IN 35...:li. t-

14 12 856 ... 

SF~DATA35 
13 

F F 

~ FABlll.!.TEK INC. TITLE SCHEMATIC' 24K x 12 MULTIPLEXER 
MEMORY P'RODUCTS DIVISION DWG.NO. 

138-001880 
TYPE JVERS. 1PME c 10 

• 



B 

c 

D 

E 

2 4 
EC QQC 

HIST ------------------ ·-·---·-·----·- -

UT ENBL 
3E ~ 

FR DATA 0 B 
4A ..--

B FR DATA 12 
58 ---
6A ~ 'R DATA 24 

EM EXT ADRS 0 
3E ~ 
3F ~ 
48 ..,..!!f. 

EM EXT AORS I 

R DATA I 

R DATA 13 
58 ~ 
68~ R DATA 25 

BF 
4B ....---

R DATA 2 

58 ~ 
68 ~ 

R DATA 14 

R DATA 26 

R DATA 3 
48 ~ 
5C ~ 
6C ~ 

R DATA 15 

R DATA 27 

I~ DATA 4 BF 
4C ......-

H DATA 16 
5C ~ 
6C ~ H DATA 28 

I~ DATA 5 BF 
4C .,...___ 

I~ DATA 17 

H DATA 29 
5C ~ 
6C~ 

+ 

D8RI 
IK D8JI 

5 --'VVV---0 ~ 
~ v -. 08J2 
G 

6 

5 

4 
r---

3 -, 
14 

2 

10 

11 

12 

13 

15 

6 

5 

4 

~ .,.___ 
I 

14 

2 

10 

II 

12 

~ 
15 

6 

5 

4 

3 

I 

14 

2 

10 

II 

12 

13 

15 
¢ 
G 

~ ~ D5UI 38 11 

7 7 
86 11 12 

153 12 

~ ~ 38 I 8 
9 

9 
97 86 8 

I 

I 
I 
I 

~ ~ D6UI 38 3 
2' 86 3 I 

153 7 

~ ~ 38 [ 6 

5' 86 6 4 
9 

~ ~~ 38 [ 6 
D2UI 

4' 86 6 4 
153 7 

IO D3U 
13 

l II 38 
9' 86 e 12 

9 

~ FABltl.£.TEK INC. TITLE SCHEMATIC, 24K x 12 MULTIPLEXER 
Li.D MEMORY PRODUCTS DIVISION CNO. 138-001880 TYPE 

VERS. 

DATA COMP 
... 12A 

MEM 0 ~ 
A49"'7 

MEM I~ 
A51...,. 

MEM 2~ 
A52,,. 

MEM 3 ~ 

A54
7 

MEM 4 _,,, 
A55 -.-

MEM 5 __,,,, 
A57"' 
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A 

B 

c 

0 

E 

F 

2 
EC OQ_gj_ 

HIST. 

OUT ENBL 
3E ------- · -- -· 

I IA .,E:~TA COMP 

BFR DATA 5 
4D ..,__ 

SD ~FR DATA 18 

GD ~•R DATA 30 

3E 
~EM EXT ADRS 0 

3F 
~EM EXT ADRS I 

4 D ...J!£~R DATA 7 

SD ~-R DATA 19 

6
D ~·R DATA 31 

BF'R DATA 8 
4D ----SD ~·R DATA 20 

60 
~R DATA 32 

BFR DATA 9 
4E ....--
SE 
~·R DATA 21 

6E 
~·R DATA 33 

4 E ~R DATA 10 

SE~~ DATA 22 

SE~~ DATA 34 

BF11 DATA 11 

6 

5 

4 

3 

14 

2 

10 

11 

12 

13 

6 

5 

4 

3 

14 

2 

10 

II 

12 

13 

6 

5 

4 

3 

14 

2 
4E ..,.....__~~~~~~~~~~~--4-~__J 

10 

II 

12 

5
E ~~DATA 23 

6E ~~ DATA_3_5~~~~--~~~+-~---I 

13 

15 

G 

3 4 

DIUI 
7 

1~3 

9 

D8UI 7 
153 

9 

D9UI 

153 
7 

9 

TITLE 
SCHEMATIC, 24K X 12 MULTIPLEXER ~ FABltl..tTEK INC. 

L.i.O MEMORY PRODUCTS DIVISION CNO. 138-001880 TYPE 

A 

MEM 6 

3 A58 

B 

MEM 7 
8 AGO 

MEM 8 
c 

3 A61 

MEM 9 
II A63 

0 

MEM 10 
6 A64 

E 

MEM II 
8 A66 

F 

VERS. flME 12 



APPENDIX A 
ALPHABETICAL LISTING OF MEMORY SYSTEM MNEMONICS 

AQCE Advance Q Clock Even PUP1 Pull Up 1 
AOCO Advance 0 Clock Odd QPL1 Q Pulse 1 
CORT Clear Data Reg. Timing OPL2 Q Pulse 2 
CWB1 Clear Write Byte 1 0(+ No.) Q Clock Timing 
CWB2 Clear Write Byte 2 1, 2, 3, B, 9, 10, 11, 12 
CYCB Cycle Begin RDSC Read Source to Switch Core 
CYCC Cycle Complete REFV Reference Voltage 
CYCE Cycle End RRB1 Read Restore Byte 1 
CYCI Cycle Initiate RRB2 Read Restore Byte 2 
CYCS Cycle Start RSET Reset 
DECO Decode 0 th ru RSWT Read Switch Timing 
DEC15 Decode 15 SAS1 Sense Amp Strobe Enable Byte 1 
OLIN Delay Line Input SAS2 Sense Amp Strobe Enable Byte 2 
DOE1 Data Out Enable Byte 1 SCBS Source Buss 
DOE2 Data Out Enable Byte 2 SCCDRT Split Cycle Clear Data Reg. Timing 
DOT Data Out Timing SCLDRT Split Cycle Load Data Reg. Timing 
DSVS Data Save Stop SCYC Split Cycle 
FCYC Full Cycle SKBS Sink Bus 
IFT'I Inhibit Flat Top Byte 1 so Sense Line Out 
IFT2 Inhibit Flat Top Byte 2 STB1 Strobe Byte 1 
INHT Inhibit Timing STB2 Strobe Byte 2 
IRT'l Inhibit Rise Time Byte 1 ·sv1 Sense Voltage 1 
IRT2 Inhibit Rise Time Byte 2 SV2 Sense Voltage 2 
LDIF Load Interface UPBK Upper BK 
LDRT Load Data Reg. Timing VSA Voltage - Sense Amplifier 
LHIF Latch Interface VTH Voltage Threshold 
LOWBK Lower BK WRSC Write Source to Switch Core 
MAOO Memory Address 00 thru WSST Write Sink Source Timing 
MA12 Memory Address 12 WSWT Write Switch Timing 
MCL 1 Memory Data Register Clear Byte 1 XSKW X Sink Write Timing 
MCL2 Memory Data Register Clear Byte 2 XSCRT X Source Read Timing 
MDL.1 Memory Data Load Byte 1 XSKR X Sink Read Timing 
MDL2 Memory Data Load Byte 2 YSCR Y Source Read Timing 
MDSV Module Data Save YSCW Y Source Write Timing 
MODS Module Select YSKR Y Sink Read Timing 
MSOO Module Select 00 thru 6VCK 6 Volt Clock 
MS07 Module Select 07 9BIT 9 Bit System 
NOSW No Switch Core Current 1BBIT 1 B Bit System 
NOH> No+ 15V 

A-1 
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