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SECTION I 

GENERAL DESCRIPTION 

1-1 INTRODUCTION 

This manua I contains information pertaining to the operation 
and maintenance of the Core Memory Model 8251/8451, 
Assembly No. 132546 used in Sigma 5 and 7 computers. 
The core memory and the Sigma 5 and 7 computers are 
manufactured by Xerox Data Systems Inc., E I Segundo, 
California. This manual contains four sections: Section I 
describes the physi ca I and functional characteristi cs of the 
memory as a unit; section II describes the memory switches 
and how to set them for starting addresses, interleave size, 
bank size, bank number, port expander and simulated 
memory request; section III covers the theory of operation 
incl uding a II interna I functions of a memory bank and 

port expanders; and section IV provides. maintenance in
formation and sequence charts. A I istof replaceable parts 
and an illustrated parts breakdown are shown in appendix A. 

Other technical manuals describing the equipment asso
ciated with core memory are referred to in the List of 
Related Publications provided in the front matter of this 
manual. 

The memory for the Sigma 5 and 7 computers is referred to 
throughout this manual as the Sigma 5 and 7 memory, core 
memory, or memory. The memory provides magnetic core 
storage with high speed input/output capabi lities and can 
accommodate Sigma 5 and 7 central processing units {CPU}, 
multiplexing I/O processors (MIOP), selector Jio proces
sors (SlOP), or special devices with compatible interfaces 
for di rect to memory access. 

1-2 PHYSICAL DESCRIPTION 

In Sigma 5 and 7 computers, memory is contained in one 
to four cabinets, depending on total memory size for the 
given system. A memory cabinet may contain one or two 
independent units of memory, each mounted in a frame as 
indicated in figure 1-1. Each of frames 1 or 2 in the 
figure contain all of th,= core diode modules, electronics, 
control logic, and power supplies to operate independently· 
as a memory unit. Frames 1 and 2 in a cabinet are hinged 
on one edge so that they can be swung open for easy ac
cess to their printed wiring modules. If either frame 1 or 
frame 2 has expanded ports, frame 3 is inc luded in the 
~abinet 10 contain the port expanders. Frame 3 is not 
hinged and requires rear access to the cabinet when it is 
installed. 

In everyday usage, several names have evolved for the 
memory cont.ained in a frame. A II are synonymous with 
frame. Some of these names are bank, block, rack, mod
ule, and door of memory. For this manual, the word bank 

has been chosen to describe the memory in one frame and 
is used hereafter. Figure 1-2 shows a typi ca I memory bank. 
Some of the essentia I parts are ca lied out. A modu Ie lo
cation chart relating the printed circuit modules to their 
respective functions is shown in figure 1-3. 

1-3 STORAGE CAPACITY 

A bank may have a word capacity of 4K (K = 1024), 8K, 
12K, or 16K depending on the number of core diode modules 
it contains. A 4K bank contains four core diode modules 
(one stack). The bank shown in figure 1-2 has the maximum 
capacity of 16 core diode modules (four stacks). Storage 
capacity expansion requires additional printed circuit mod
ules. Note 1 of figure 1-3 indicates the required module 
complement for any given expansion from the basic 4K 
memory. (All modules not related to note 1 comprise the 
basi c 4K memory.) 

The basi c memory and the expansions are I isted in table 
1-1. The first four items in the table relate to memory size 
and expansions; the last four items relate to memory ports 
and port expansion. 

Chassis G and H of figure 1-3 show that one core diode 
module provides storage for one byte (eight bits) of 4K words. 
One stack of core diode modules (four modules) provides 
storage for all four bytes (32 bits plus one parity bit) of 4K 
words. Note that the core diode modules in byte 3 are 
different from those in the other three bytes according to 
the part number. The core diode modules in byte 3 have 
nine bit planes instead of eight (one extra bit plane to store 
the parity bit). 

1-4 MEMORY INTERCONNECTION S 

Memory banks are connected to the CPU or lOP and to 
other banks by memory buses, whi ch consist of five cables 
terminated at the bank by module AT10 cable receivers or 
module ATl1 cable driver-receivers, depending on the 
bus function. The buses connect the banks in successive 
memory cabinets in a trunk-tai I manner. Figure 1-4 
shows a block diagram of a maximum configuration for 
memory cabinet No. 1 with two memory banks and max
imum port expansion. The buses connect to a bank at 
a port. A port is the interface between a bank and a 
bus. Physically, a port contains sufficient logic to per
form three major functions: input/output address recogni-
tion, and interleaving. These functions are discussed 
in detai I in section III; interleaving is also discussed in 
section II. 
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Table 1-1. Sigma 5 and 7 Memory Models and Options 

MODEL NUMBER 
ASSEMBLY 

PREREQUISITES MAXI-

. Sigma 5 Sigma 7 NUMBER DESCRIPTION MUM 
Sigma 5 Sigma 7 NUMBER 

8251 8451 132546 4K memory, single access (port C); 8201 8401 8 
I 

Model 8451 has two-way access 
(ports B and C) 

8252 8452 117638 4K-8K memory expansion 8251 8451 8 

8252 8452 117639 8K-12K memory expansion 8252 8452 8 

8252 8452 117640 12K-16K memory expansion 8252 8452 8 

8255 129463 Two-way access (port B) 8251 8 

8256 8456 129463 T~ree-way access (port A) 8255 8451 8 

8257 8457 130625 Port expander F (first); six-way 8256 8456 4 
access, one memory 

8257 8457 130626 Port expander S (second); six-way 8257(F} 8457(F} 4 

access, one memory-two memory 

Port C is standard with every bank and is the port to which 
the controlling CPU is usually connected. Facilities for 
port B and port A are provided. These ports are optional 
(port B is standard on Model 8451) and are added to a bank, 
in that order, to expand port faci lities. Each port provides 
access to the bank from one source, either a CPU or an lOP. 
Since on Iy one port can be accessed at any time, the bank 
contains port priority logic to control port selection. Port
A has the highest priority, port B has the next highest, and 
port C has the lowest. 

1-5 Port Expanders F and S 

Port faci lities can be expanded further by connecting a 
port expander to either port B or port A but not to both. 
(See figure 1-4.) A port expander provides connections 
for four sources and results in a net total of six access 
channe Is (maximum) per bank. Port expander F (first) is 
the first expander added to a memory cabinet and serves 
bank number 1, located in the center frame of the cabinet. 
Port expander S (se cond) is added to port expander F to 
serve bank number 2, located in the front frame of the 
cabinet. Port expanders F and S share some of the same 
printed circuit modules. Therefore, the combination of 
both expanders has only a slightly larger physical con
figuration than port expander F a lone. The port expanders 
are mounted in frame 3 (fixed) of the memory cabinet in 
chassis B, C, D and E. The space for chassis A is used for 
cables. Chassis F, G, Hand J are blank. Figure 1-5 
shows the module locations of port expanders F and S. As 
indi cated in the figure, port expander F is mounted in 
chassis B, C, and D. If port expander S is incl uded, chas
sis E is used and additional modu les are inserted in chassis 

Band C. The notes at the bottom of figure 1-5 describe 
the various configurations of port expanders F and S. 

The ports in a port expander are numbered 1 through 4 and 
have a fixed priority in descending numerical order. That 
is, port number 1 has the highest priority and port number 4 
has the lowest. If the port expander is connected to port A, 
then its four ports have a higher priority than port Bi if 
connected to port B, they have a lower priority than port A. 

1-6 PORT EXPANDER TO SOURCE CONNECTIONS 

All signal transmission between the port expander and the 
sources is conducted by ATlO cable receiver modules and 
A Tl1 cable driver-receiver modules. The cables are con
ventional 33-ohm 'coaxial cables with etch/component 
connectors. All 33-ohm cables enter frame 3 of the memory 
cabinet through chassis A and fan downward into the port 
expander. For th is reason, the cable connectors on the 
AT10 and ATl1. cable modules are connected to the modules 
in an upside-down position. The resulting signal trans
position is accommodated by the backpanel wiring in the 
port expander. If all four ports are used, t~ere are twenty 
33-ohm cables for the port expander entering the memory 
cabinet and twenty 33-ohm cables leaving the cabinet. 
Sin ce port expander F and port expander S share the same 
ATlO and ATl1 modules, cables connecting both port ex
panders are connected to only one module. The module 
locations for the A Tl 0 and A Tl1 circui t boards and the ports 
which they serve are noted in chassis Band D of figure 
1-5. 

.1-5 



1-6 

FROM OTHER{ 
SOURCES -
CPU'S, IOP'S 

XDS 901586 

,-- FIRST MEMORY CABINET --I 

--~---, 

--....:....-....., 

2 3 4 

A A 

MEMORY BANK 1 MEMORY BAN K 2 

L ___ _ _____ J 

T 

CPU lOP 

NOTE: EACH LINE REPRESENTS 5 CABLES 

Figure 1-4. Memory Cabinet, Maximum Configuration 

TO SECOND 
MEMORY 
CABINET 

901172A.3302 

c 

c 

c 



o 

32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 

AT BT AT FT AT FT AT XT AT XT AT FT AT FT AT IT AT IT AT 
11 22 11 37 11 37 11 10 10 10 10 38 10 38 10 16 11 16 11 

B 
PORT PORT PORT PORT ® PORT PORT PORT PORT PORT PORT 

4 3 2 I 4 3 2 I 4 3 

XT FT BT BT IT ZT BT ZT FT ZT FT ZT FT ZT FT ZT FT FT FT 
10 26 22 24 16 38 22 38 38 38 38 38 38 38 38 38 38 38 38 

C 

ZT AT AT IT BT IT ST ST XT LT LT LT LT LT LT LT LT ZT 
35 16 16 16 15 15 14 14 10 20 21 20 21 20 21 20 21 35 

D 

CD CD 
0 ZT BT BT XT IT AT AT IT BT ST ST XT LT LT LT LT LT ZT 

45 24 22 10 15 16 16 16 15 14 14 10 20 21 20 21 20 45 
E 

CD CD 
NOTES: MODULES HEAVILY OUTLINED ARE FOR PORT EXPANDER S ONLY. 

SPECIAL CONFIGURATIONS ARE DEFINED BY THE FOLLOWING: 

CD ZT35 MODULE USED IN SIGMA 5 ONLY. FOR PORT EXPANDER F (WITHOUT S) IN 
SIGMA 7, XT10 MODULE IS USED. FOR PORT EXPANDER F AND S COMBINED IN 
SIGMA 7, ZT45 MODULE IS USED. XT10 MODULES REMOVED, WHEN ADDING PORT 
EXPANDER S TO F, ARE INSERTED IN POSITIONS B25 AND C2. SEE NOTE 3-

(3) SIGMA 7 ONLY, BLANK FOR SIGMA 5 

® IN SIGMA 7, XTlO MODULES ARE INSERTED FROM POSITIONS D14 AND D31 WHEN 
ADDING PORT EXPANDER S TO F 

o 

13 12 11 10 9 8 7 

FT AT FT AT FT AT FT 
37 11 37 11 37 11 37 

PORT PORT PORT 
2 1 4 

ZT FT ZT FT FT ZT FT 
38 38 38 38 38 38 38 

XT XT IT IT FT AT FT 
10 10 16 16 37 11 37 

PORT 
4 

LT LT LT XT 
21 20 21 10 

6 

AT 
11 

PORT 
3 

ZT 
38 

AT 
11 

PORT 
3 

XDS 901586 

5 4 3 2 1 

FT AT FT AT FT 
37 11 37 11 37 

PORT PORT 
2 1 

FT XT XT XT XT 
38 10 10 10 10 

® 
FT AT FT AT FT 
37 11 37 11 37 

PORT PORT 
2 

Figure 1-5. Sigma 5 and 7 Memory Port Ex
panders F and S, Modu Ie Locations 

901 586A. 103 

1-7/1-8 



C~ 



o 

o 

C' , ) 

XDS 901586 Paragraphs 1-7 to 1-8 

1-7 PORT EXPANDER TO MEMORY 'INTER
CONNECTIONS 

Each port expander and memory bank is interconnected by 
five 120-ohm twisted-pair cables. These are special cables, 
permanently attached to a ZT38 circuit board ot each end. 
The cables are electrically symmetrical with respect to 
their ends. The ZT38 boards plug into the bank in module 
locations normally occupied by A TlO or ATll Circuit boards. 
Each conductor pair of the 120-ohm cables consists of two 
unidirectional conductors, each terminated in 220-ohms at 
its load end. The conductor pair represents a bidirectional· 
conductor in a 33-ohm cable. The module locations for 
the cable interconnections between a port expander and 
either port A or port B of a memory bank are listed in table 
1-2. 

1-8 POWER DISTRIBUTION 

Primary power to the.memory cabinet is 120V, 50/69 Hz, an~, 
120V, 2 kHz, obtained from a PTl5 power supply. (See fig
ure 1-6.) The power is usually obtained from a PTl5 power 
supply mounted in CPU cabinet No.1 or an accessory cabinet 
in the system. All cooling fans, including those in the PTl6 
and PT 17 power supplies, are driven by the 120V, 50/60 Hz 
power. The 120V, 2 kHz power provides the primary input 
to the power supp I ies. For parti cu lars on the PTl6 and PTl7 
power supplies, refer to their respective technical manuals 
referenced in the List of Related Publications. 

A memory cabinet may have one or two junction boxes (J
boxes) depending on hardware requirements. One J-box is 
sufficient for two banks of memory, but if the cabinet also 
contains a port expander, a second J-box is required. 

Table 1-2. Port Expander to Memory, Cable Interconnections 

PORT CABLE PLUG MODULE LOCATIONS 

From Port Expander F 6C llC 17C 21C 25C 

To Port A 2A 2B 4A 4C 6C 
Bank 1 

Port B 6A 6B 4B 2D 4D 

From Port Expander S 8C 13C 19C 23C 27C 

To 
Port A 2A 2B 4A 4C 6C 

Bank 2 
Port B 6A 6B 4B 2D 4D 

1-9 
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124418-601 PI -,. '~ 
TO J6 IN CPU CABINET 
NO.1, 120V 2 KHZ 10, 
15A, 125 VAC 

TO J4 IN CPU CABINET 
NO.1, 120V 50/60 HZ, 
15A, 125 VAC 
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2. REFERENCE XDS DWG: 139273-5D 

_______ J 

901586A.l04 

Figure 1-6. Memory Cabinet Main Power Distribution 
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2-1 INTRODUCTION 

SECTION II 

OPERATION 

A memory bank operates according to the address and the 
control information presented by the source that is request
ing service. There are no manual operating controls in the 
memory, but every bank has two STl4 switch modules, each 
containing fifteen toggle switches. (See figure 2-1.) These 
modules are located in slots 20C and 21C and their switches 
form part of the bank logi c. If the bank has a six-way ac
cess port expander, two similar switch modules are located 
in positions 240 and 25D of port expander F and in positions 
21 E and 22E of port expander S. (See figure 2-2.) These 
switches in the port expander are for starting address only 
and do not affect the other switches in the bank. 

In general, the bank switches are set up according to the 
physi ca I properties of the memory. Their configuration 
determines the memory's operating characteristics. Once 
the switches are set, they should not be changed unless it 
is necessary to change the interleave characteristi cs, to 
alter the bank configuration, or to perform certain trouble
shooting procedures. The switches are not on Iy set up ac
cording to the physical properties of the memory, but if 
interleaving is to be in effect, their configuration must 
also satisfy the interleaving requirements. 

2-2 INTERLEAVING 

Interleaving is a method of reducing the average memory 
access time when accessing sequential addresses. Each 
successive address in the given sequence is directed to a 
different memory bank. For example, if two banks are 
interleaved, they are accessed alternately. In this way, 
the next access may start before the memory cyc Ie of the 
currently-accessed bank is finished. This method is es
pecially useful with high speed devices that accomplish 
data block transfers in a single operation. Also, with 
interleaving, one device cannot monopolize a single bank. 
Not all banks in a system must be interleavedj one group 
may be interleaved apart from the remaining banks in the 
system, or groups of banks may be inter leaved independently 
of other groups. 

Interleaving requires the memory switches to be set up so 
that: 

a. The assigned addresses form a continuous address 
field (no gaps or overlaps between banks) 

b. The starting address of each bank is a multiple of 
the bank size 

c. The total interleaved group is 8K, 16K, 32K, or 
64K on its own boundary 

d. An interleaved !=lroup contains no more than eight 
banks 

A group of eight banks is interleaved in two groups of 
four. That is, the first four banks are accessed unti I com
pletedj then the second four banks are accessed. When 
four banks only are interleaved, all four are accessed as 
a group unti I completed. The logical way in whi ch an 
address is transformed, modified, and manipulated for 
interleaving is discussed in paragraph 3-9. It is recom
mended that paragraph 3-9 be understood before setting 
up the swi tches for interleaving. 

2-3 MEMORY SWITCH SETUP 

The memory switches are logically connected to: 

a. Set the bank's starting address at all ports 

b. Identify the bank size 

c. Set the interleave group size 

d. Identify the bank number for the processor con
trol panel (PCP) MEMORY FAULT indicators 

e. Condition port A or B for a port expander 

f. Simulate a memory request 

2-4 STARTING ADDRESS SWITCHES 

Switches S15 through S19 are provided for each port. The 
switches for any port in the bank are set to reflect the five 
most significant bits of the starting address, which is the 
first address location in the bank. These bits unique Iy 
identify the bank from other banks in the system. For 
normal applications, the starting address switch configu
ration is identica I for all ports in the bank. 

The memory configuration and the appli cation of the sys
tem determines how the starting address switches should 
be set. Figure 2-1 identifies the starting address switches 
and table 2-1 shows the desired configuration for each. 
Table 2-1 holds true, with or without interleaving. 
Note that the possible starting address is a multiple 
of the bank size, as indicated by an X in the Bank 
Sizes column of table 2-1. 
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Table 2-1. Starting Address Switch Selection 

POSSIBLE 
BANK SIZES* STARTING ADDRES'S SWITCH SETTINGS " .o,[;~! 

STARTING 

c 
ADDRESSES 4K 8K 16K S15 S16 S17 S18 S19 

0 x x x' 0 0 0 0 0 

4K x 0 0 0 0 1 

8K x x 0 0 0 1 0 

12K x 0 0 '0 1 1 
-

16K x x x a 0 1 0 0 

20K x 0 0 1 0 1 

24K x x 0 0 1 1 0 

28K x 0 0 1 1 1 

32K x x x 0 1 ·0 0 0 

36K x 0 1 0 0 1 

40K x x 0 1 0 1 0 

44K x 0 1 0 1 1 

48K x x x 0 1 1 0 0 

52K x 0 1 1 0 1 

56K x x 0 1 1 1 0 

60K x 0 1 1 1 1 

64K x x x 1 0 0 0 0 

68K x 1 0 0 0 1 

72K x x 1 0 0 1 0 

76K x 1 0 0 1 1 

80K x x x 1 0 1 0 0 

84K x 1 0 1 0 1 

88K x x 1 0 1 1 0 

92K x 1 0 1 1 1 

96K x x x 1 1 0 0 0 

lOOK x 1 1 O. 0 1 

104K x x 1 1 0 1 0 

108K x 1 1 0 1 1 

112K x x x 1 1 1 0 0 

116K x 1 1 1 0 1 

120K x x 1 1 1 1 0 

124K x 1 1 1 1 1 

*The starting address for a 12K bank must be a multiple of 16K .. c 
2-4 
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A 12K bank is a special case sinceitmusthavea startingad
dress that is a multiple of 16K, must be followed bya 4K bank, 
and, regardless of where it is located inaseries, cannotbe in
terleaved. 

If either port A or port B is fed by a port expander, the 
starting address swi tches for ports 1, 2, 3, and 4 in the port 
expander are set to the bank starti ng address using figure 
2-2 and table 2-1 for reference. In this case, the port A 
or port B port expander switch in bank location 20C is set 
to 1 and the starting address switches in bank location 20C 
for the corresponding port are bypassed. (See paragraph 
2-8.) 

2-5 BAN K SIZE SWITCHES 

Two switches, SO and 51 (location 21C), are set to the 
binary configuration of the bank size. The switches and 
their settings are as follows! 

Bank Size 

4K 

8K 

12K 

16K 

SO 

a 
a 

2-6 INTERLEAVE GROUP SIZE SWITCHES 

51 

o 

o 
] .. 

Switches 58, 516, 532, and 564 (location 21C) designate 
the total interleaved group memory size and correspond to 
8K, 16K, 32K and 64K respectively. Only one of the 
switches can be true at any time. For example, switch 
S32 is set to interleave four 8K banks or two 16K banks. 
Switch 516 is set to interleave two 8K banks or four 4K 
banks. One requirement for interleaving is that the inter
leave size occur on its own boundary. That is, for an 
interleave size of 16K the starting address of the first bank 
in the interleaved group must be 0, 16K, 32K, ••• , 112K. 

2-7 BANK NUMBER SWITCHES 

Switches NO, N 1, and N2 (location 21C) are provided in 
each bank to identify the bank number in binary notation 
to the PCP. These switches are not involved in addressing; 
rather, they function with the parity error signal to energize 
the MEMORY FAULT lights on the PCP. Thus, the bank in 
which a parity error occurs is immediately identified by ob
serving the fault lights. Switches NO, N 1, and N2 for each 
bank are set as follows! 

Bank Number 

2 

3 

8 

NO 

a 
a 
a 

2-8 PORT EXPANDER SWITCHES 

N1 

a 
a 

N2 

a 

a 

Each bank has two port expander switches in location 20C, 
one for port A and one for port B. If a port expander is 
connected to either one of these ports, its corresponding 
port expander switch is set to 1; otherwise, the switch is 
left in the zero position. These switches are associated 
with address here signals AHAEXP and AHBEXP, respectively. 
When the port expander switch is in the one position, the 
address here signa I from the port expander is connected to 
the respective port, and the address recognition logic in 
the respective port is bypassed. 

2-9 MEMORY REQUEST SWITCHES 

Three switches are provided in location 20C for maintenance 
personnel to apply a simulated memory request signal on 
ports C, B, or A. When set, these switches produce simu
lated memory request signals MQCT, MQBT or MQAT, at 
the respective port. During normal operation, these switches 
must be left in the zero position. 
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SECTION III 

PRINCIPLES OF OPERATION 

3-1 INTRODUCTION 

The functions of a memory bank are described in detail in 
this section. First the memory input/output signals are 
described, then the internal functions are covered. Figure 
3-1 is a functional block diagram of a Sigma 5 and 7 mem
ory bank. All of the main functions described in this sec
tion are shown in some form on the diagram. The diagram 
serves as an overall reference for this section and is often 
referred to in the text. 

In general, the address interface is shown on the left in the 
diagram, and the data and control line interface is shown 
on the right. Also note that, for most interface signals, the 
last letter in the si gna I name desi gnates the port (C, B, or A) 
to which the signal is interfaced. Exceptions are the start 
signal /ST/, override signals /ORAB/, /ORAC/, /ORBC/, 
memory faul t Ii ght signals /MFLO/ -/MFL7 / and address 
signals /LX 15/ -/LX31/. The address signals have a general 
desi gnator (X) unti I they enter the port, then the signals 
take the designator of the port. The letter X, similar to its 
use in the address signals, may also be used throughout the 
text in this section as a general desi gnator for a letter or a 
numeral in a signal name. 

Figure 3-1 does not show the functions of the port expander. 
These port expanders are covered in paragraphs 3-35 through 
3-40. 

3-2 FUNCTIONAL OVERVIEW (See Figure 3-1) 

A memory bank becomes active when an address at one of 
its ports is recognized as being with in the bank's assigned 
range. Since memory addressing and interleaving are dis
cussed in detail in paragraphs 3-8 and 3-9, they are not 
described here. When the address is recognized, it is 
late hed into the address regi ster, L, where the address con
figuration selects X- and Y-predrive switches in the X-V 
current/voltage predrive matrices. The X- and Y-predrive 
switches turn on X- and V-drivers that send current through. 
the core matrix to effect core switchi ng. In figure 3-1, the 
core matrix is represented by a single core with its sense 
line fed to the sense preampl ifier (PA). Pulses {data} result
ing from the switched cores are amplified by PA and the 
sense amplifier (SA). The output of the sense amplifier is 
fed through a memory discriminator (MD). The memory 
mode of operation determines what occurs in the signal 
flow after this point. 

3-3 MODES OF OPERATION 

The memory has three modes of operation: read-restore, 
full clear-write, and partial clear-write. In the read-restore 

mode the data from the discriminators takes two paths: it 
is lo;ded into data register M and it is gated out (by data 
gates DGXX) to the requesting source. The data in the M
register is ultimately restored to (written into) the cores to 
preserve it. (Data restoration is not shown in figure 3-1.) 
In the fu II c lear-wri te mode, data is read from the cores but 
is not used. The M-register is loaded wi th a new word from 
the source, and the new word is written into the cores in a 
way resembling the restore portion of the read-restore mode. 
In a partial write mode, one, two, or three bytes from the 
cores are loaded into the M-register and the remaining byte 
(or bytes) are not used but are replaced by new bytes from 
the source. The revised word is then written into the cores 
in a way similar to the restore portion of the read-restore 
mode. 

Note that, regardless of the mode of operation, a complete 
memory cycle involves both a read and a write activity. 
The timi ng of these activities is controlled by a read and a 
write delay line. Each delay line provides a 600-ns delay, 
and together they provide the timing for one memory cycle. 
However, the delay I ines overlap in time so that the length 
of a memory cycle depends on the mode of operation. Mode 
control is a function of the write-byte flip-flops {or byte 
presence indicators} MWO through MW3, as indicated in the 
upper right-hand portion of figure 3-1. 

3-4 CORE SELECTION 

During cor~ selection, current flows through the cores in 
one direction for reading and through the same cores in the 
opposite direction for writing. Current direction is con
trolled by eight timing signals (TPXC, TNXC, ••• ). These 
signals are timed by pulses from the read and write delay 
lines and gate to the X- and Y-drivers. For example, TPXC 
(time for positive X-current) and TNXV (time for negative 
X-voltage) enable the X-path between an X-positive cur
rent switch (XPCS) and an X-negative voltage switch (XNVS). 
Likewise, signals TNYC (time for negative V-current) and 
TPYV (time for positive Y-voltage) enable a V-path be
tween a V-negative current switch (YNCS) and a V-positive 
voltage switch (YPVS). The selected X- and V-paths are 
energized at the same time, and the cores at their inter
sections are the cores affected. Core selection is explained 
in detail in paragraphs 3-11 through 3-16. Writing into 
the cores also involves V-inhibit drivers. These drivers in
hibit current in the Y-lines where zeros are to be written. 
Inhibiting is explained in paragraph 3-17. A read cyc Ie 
causes all selected cores to assume a binary zero state; a 
write cycle causes all selected cores to assume a binary 
one state unless inhibited. 
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3-5 PARITY 

Odd parity is checked whenever a word is read out of the 
cores and loaded into the M-register. The results of the 
parity check cause either the parity OK (POK) or the par
-ityerror (PE) signal to be sent to the source. Also, during 
the full clear-write mode or partial write mode, a parity 
bit is generated and loaded into bit M32 if the new word 
to be written into the cores does not contain an odd num
ber of ones. Detai Is on parity checking and generation 
are provided in paragraph 3-30. 

3-6 PORT PRIORITY 

For banks with more than one port, access to the bank is 
determined by the port priority timing and control logic. 
The process involves two delay lines and provides a port 
access decision signal that determines which port shall have 
access if two or more ports have recognized an address at 
the same time. Port C is not directly involved in the port 
priority decision si nce it always gets access if nei ther port 
A nor port B is busy. See paragraph 3-31 for details on the 
port priority logic. 

3-7 MEMORY INPUT/OUTPUT SIGNALS 

The following descriptions identify the input/output signals 
interfaced with a memory bank, as shown in figure 3-1. In 
general, the signals are listed in order of occurrence dur
ing a memory cycle. 

a. /LX 15/ -/LX31/ address lines. Carry the address 
from the source to a port. Signals LX15 through LX19 are 
the five most significant bits and are used by the port logic 
for comparison with the starting address switches. 

b. / AHA/, / AHB/, / AHC/, address here. Generated 
by the port when the address is recogn ized as being located 
within its respective bank. Address here serves two func
tions. It is output to the source to indicate that the address 
was valid. It also serves internally in the bank where it is 
gated with its corresponding memory request signal to per
form the following: 

1. AHA and AHB initiate a port priority decision 
for port A or port B, respectively, which ultimately leads 
to a memory cycle. 

2. AHC initiates a memory cycle immediately. 
Port C requires no port priority decision. 

c. /MQA/, /MQB/, /MQC/, memory request. Gen
erated by the source to request a memory access. MQA 
and MQB are gated with AHA and AHB, respectively, in 
the bank to initiate a port priority decision, and MQC is 
gated with AHC to start a memory cycle immediately. 
(See address here, paragraph 3-76.) 

d. /ORBC/, /ORAC/, /ORAB/, port override. One of 
these signa Is may be suppl ied by the source to each re
spective port. Signal ORBC is supplied to port A, ORAC 

to port B, and ORAB to port C. Each signal has the capa
bi I ity to override the other two ports by groundi ng thei r 
memory request signal, MQ(X). 

e. /ORILA/, /ORILB/, /ORILC/, override interleave. 
Derived from the PCP when the INTERLEAVE SELECT switch 
is in the DIAG NOSTIC position. ORIL(X) allows the mem-
0ry banks to be addressed without interleaving so that diag
nostic tests may be run. 

f. /ST/, start. Received by the bank from the power 
monitor. During a power-on sequence, ST is true unti I the 
dc power supplies have stabilized (approximately 300 mS)i 

then ST goes false, indicating a ready condition for the bank. 
A memory cycle can only begin if ST is false. During a 
power-off sequence, ST again goes true to inhibit the X-
and Y -predrivers and to reset control fl ip-flops, to prevent 
cycling of core memory during marginal power conditions 
which could cause errors. 

g. /MWOA/-/MW3A/, /MWOB/-/MW3B/, /MWOC/
/MW3C/, write byte lines. Carry signals from the source to 
indicate which of the four bytes are to be written intomem
ory for a partial write operation. Ifall four of the lines are 
true, the enti re word is to be wri tten, i ndi cati ng a fu II 
clear-write operation. If all four lines are false, a read
restore operation occurs. 

h. /ARA/, /ARB/, /ARC/, address release. Generated 
by the bank 60 ns after a memory cycle begins. Address re
lease allows the source to drop its address lines, memory 
request, and write byte lines si gnal. 

i. / ABOA/, / ABOB/, / ABOC/, abort. Generated by 
the source to override a write operation as specified by the 
write byte configuration. To be effective, ABO(X) must 
occur withi n 100 ns after the memory cycle begi ns and must 
remain high until the data release signal. 

j. /SRAA/, /SRAB/, /SRAC/, second request allowed. 
Provided by the currently active memory bank. SRA(X) can 
be used by the source to initiate the next memory request. 
A new memory cycle may be started in another memory bank 
before the currently-active bank has completed its cycle. 

k. /MAOO/ -/MA31/, /MBOO/ -/MB31/, /MCOO/
/MC31/, data input/output lines. Provide 32 input/output 
data paths between a memory bank and a source. 

I. /DGA/, /DGB/, /DGC/, data gate. Generated by 
the memory bank during the read mode to gate data into 
the receiving register of the source. 

m. /DRA/, /DRB/, /DRC/, data release. Generated 
by the memory bank during a read and a write mode after a 
data transfer has occurred. During the read mode, the source 
may use DR(X) to gate the data from the rece ivi ng regi ster 
to another register. During a write mode, DR(X) indicates 
to the source that the data has been received by memory 
and the data lines may be dropped. 
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n. /EDRA/, /EDRB/, /EDRC/, early data release. 
Generated by the bank during a read mode. EDR(X) can 
be used by the source to clear itsreceiving register. 

o. /POKA/, /POKB/, /POKC/, parity okay. Gen
erated by the bank during a read or partial write mode. 
POK (X) indicates to the source that the pari ty check on 
the word accessed showed an odd number of ones. 

p. /PEA/, /PEB/, /PEC/, parity error. Generated by 
the bank during a read-restore or a partial write operation 
if a parity check detects an even number of ones in the 
word accessed. 

q. /HOFA/, /HOFB/, /HOFC/, halt on fault. Sig
nal derived from PARITY ERROR MODE switch on the PCP 
in the HALT position, causes memory bank to remain busy 

'at the end of the cycle in which a parity error occurred. 
A new memory cycle cannot begin until the condition is 
cleared. 

r. /MFLO/-/MFL7/, memory fault light. Signal de
rived from the bank number switches and a pari ty error, 
and sent to the MEMORY FAULT lamps on the PCP to indi
cate the bank number in whi ch a parity error occurred. 

s. /MFRPA/, /MFRPB/, /MFRPC/, memory fault reset 
parity. Reset signal from the source to clear a parity error 
by resetting the memory fault latch, MF. 

t. /MRA/, /MRB/, /MRC/, memory reset. Reset si g
nal from the source generated when the SYSTEM RESET/ 
CLEAR switch on the PCP is pressed. 

3-8 MEMORY ADDRESSING 

A memory bank is addressed by a configuration of address 
lines /LX15/ through /LX31/. Any configuration of the 
lines represents some address. Since a memory bank may 
have up to six ports (by a port expander), the bank is con
stantly being addressed by one or as many as six sources. 
When an address confi guration matches the starting address 
switch setup in a port, the address is successfully decoded 
and the port generates the address here signal, AH(X). 
Address here is sent back to the source to indicate that the 
address has been recognized. If the source is not already 
generating a memory request signal, MQ(X), the source 
raises its /MQ(X)/ line upon receiving /AH(X)/. The two 
signals are then gated in the bank. If the port which rec
ognized the address was port C, then AHC and MQC to
gether initiate a memory cycle by setting the memory ini
tiate signal, MI. At the same time, the address is latched 
into the L-register where it is decoded by the X- and Y
predrive matrices for core selection. 

If the address was recognized by either port A or port B, 
signals AHA and MQA or AHB and MQB, respectively, 
initiate a port priority decision. This involves the port 
delay lines, numbers 1 and 2, and the associated logic. 
Ultimately, the port priority decision leads to the start of 
a memory cyc Ie after port B or port A has ga i ned access. 
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3-9 ADDRESS TRANSFORMATION, MODIFICATION AND 
MANIPULATION 

If anyone of the interleave size switches is set at the time 
the address enters the port logic, the interleave condition 
is true and four of the five ,most significant bits (16-19) go 
through a transformation before bei ng decoded by the start
ing address switches (see figure 3-2). The same transforma
tion occurs at every port (thus at every bank) to which the 
address is applied. The port whose address switch setup 
matches the transformed address configuration is the port 
which is activated. As a result of the transformation, a 
given bank is never activated twice in succession in a given 
address sequence. The transformation involves one or two 
bits of bits 16 through 19 being exchanged with one or both 
bits 30 and 31 of the address field. Bit 15 of the address is 
not involved in the transformation but is compared directly 
with:its corresponding starting address switch, S15. Also 
note that bits LC20 through LC29 are not transformed but 
are applied directly to the L-register latches. Table 3-1 
shows the address transformations resulting from the port C 
logic. Similar transformations occur for ports A and B. 
Note that the bits exchanged depend on the bank size and 
the interleave size (as established by the bank size and 
interleave size switches). Note also that address bits 15 
through 17 are only used for address comparison and rec
ognition. Bits 18 through 31 eventually go to the L-register 
latches for core selection. 

The logic also provides zeros in one or both of bits LC18S 
and LC 19S for banks greater than 4K because the hi ghest 
starting address that could occur in an 8K bank is defined 
by the four most significant bits. The highest starting ad
dress that could occur in a 12K or a 16K bank is defined 
by the three most significant bits. 

Address modification and manipulation involve bits Lx18L, 
Lx19L, and Lx30L, Lx31L, respectively. These bits represent 
the two least significant and the two most significant bits 
that are latched into the L-register. Modi fication and 
manipulation are independent of each other. 

Modification refers to inserting zeros into one or both bits 
18 and 19 for bank sizes of 4K and 8K. Modi fication com
pensates for the varying address field required to address a 
different size bank. For example, any location in a 4K bank 
can be addressed by bits 20 through 31 of the address field. 
Thus, zeros are inserted in both bits 18 and 19. In a similar 
way, bit 18 becomes a zero for an 8K bank because any lo
cation in that bank can be addressed by bits 19 through 31. 
Address modification occurs whether or not interleaving is 
effected. 

Address manipulation is the result of exchanging bits during 
address transformation for interleaving. One or both bits 
30 and 31 are altered depending on the bit for which each 
was exchanged. 
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Figure 3-2. Address Transformation for Interleaving (Port C), Simplified Diagram 
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Table 3-1. Address Transformation, Modification, and Manipulation 

TOTAL 
ADDRESS INPUTS, PORT C* 

BANK Modified Manipulated INTERLEAVE 
SIZE 

Transformed Starting Address Bits 
Address Bits Address Bi ts SIZE 

LC15 LC16S LC17S LC18S LC19S LC18L LCl9L LC30L LC3lL 

4K LC15 LC16 LC17 LC18 LC19 0 0 LC30 LC31 

No 
8K LC15 LC16 LC17 Le18 0 0 LCl9 LC30 LC31 Interleave 

12K/16K LC15 LC16 LC17 0 0 LC18 LC19 LC30 LC31 

8K 4K LC15 LC16 LC17 LC18 LC31 0 0 LC30 LC19 

4K LC15 LC16 LC17 LC31 LC30 0 0 LC19 LCl8 
16K 

8K LC15 LC16 LC17 LC31 0 0 LC19 LC19 LC18 

4K LC15 LC16 LC31 LC30 LC19 0 0 LC18 LC17 

32K 8K LC15 LC16 LC31 LC30 0 0 LC19 LC18 LC17 

16K LC15 LC16 LC31 0 0 LC18 LC19 LC18 LC17 

8K LC15 LC31 LC30 LC18 0 0 LC19 LC17 LC16 
64K 

16K LC15 LC31 LC30 0 0 LC18 LC19 LC17 LC16 

*Port C addressing is used here as an example. Addressing for ports A and B is similar 

Figure 3-3 is an example of a memory configuration con-
. taining four banks with banks 2 and 3 interleaved. Table 

3-2 shows the configuration of memory switches which are 
involved in addressing and wh ich correspond to the memory 
bank configuration relative to bank size, address locations, 
and interleave size. Table 3-3 contains the interleave 
transformations which occur in an address sequence begin
ning with 16,000 (the starting address of the first bank in 
the interleaved group). For 16K interleave size and an 8K 
bank size, bits LC18 and LC19 are exchanged with bits 
LC31 and LC30, respectively (refer to table 3-1). Bit LC19S, 
however, becomes zero despite the exchange and the only 
bit affected relative to the starting address is bit LC18S. 

Note that, as the sequence progresses, the banks that are 
activated by the interleaved address alternate between 
banks 2 and 3. This is because the bit configurations of 
LC1S through LC195 are alternately changed to reflect the 
starting address switch setup for banks 2 and 3 as shown in 
the upper part of the diagram. This is an example of 
modulo 2 interleaving because there are two transformations 
per interleave cycle. Modulo 4 interleaving occurs when 
there are four banks or eight banks of the same size in the 
interleave group. With eight banks in the group, the first 
four are accessed unti I exhausted, then the last four are 
accessed. Another significant point is that first the even 
numbered locations of each bank are addressed, then the 
odd numbered locations are addressed. 

3-8 

In figure 3-3, the access sequence occurs as follows: 0,2, 
4, ••• 24K-2, 1,3,5 ••• 32K-l • 

3-10 L-REGI5TE R (ADDRESS) 

Figure 3-4 shows the L-register latches and the port C logic 
for interleaving and address recognition. Latch L20 is a 
typical latch and is shown in figure 3-4. On Iy the port C 
latch is shown. Note that the OR gate in the circuit is 
common to the latches for ports A and B. These are des
ignated by signal name only; their gates are not shown. 
The term LXLOB and similar terms containing LXL are con
trol signals used to latch and clear the L-register. Terms 
LXCOB, LXAOB, and LXBOB depend on their corresponding 
port, whose address has been recognized and whose access 
decision signal is high. L-register control is explained in 
paragraph 3-33. Latches similar to L20 are shown for Ll8 
through L31. The interleave logic is also shown applied to 
the starting address switches. These paths form the address 
recognition logic and lead to the address here signal. Terms 
X8, X 16, X32, and X64 in the interleave logic are derived 
from the interleave size switches, while terms 50 and 51 are 
set by the bank size switches. The results of this interleave 
logic are summarized in table 3-1. 

The address here circuit for ports A and B is slightly 
different from that of port C. The inset in figure 3-4 
shows this. Each of ports A and B have a port expander 
switch in series with the starting address switches. 
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Figure 3-3. Example of a Four-Bank Memory with Banks 2 and 3 Interleaved 

Table 3-2. Memory Switches for Addressing 

901586A.303 

BANK SIZE INTERLEAVE 
STARTING ADDRESS SWITCHES SWITCHES SIZE SWITCHES 

SO S1 S15 S16 S17 S18 S19 58 516 S32 S64 

1 1 0 0 0 0 0 0 0 0 0 

0 1 0 0 1 0 0 0 1 0 0 

0 1 0 0 1 1 0 0 1 0 0 

0 0 0 1 0 0 0 0 0 0 0 

Table 3-3. Interleave Transformation 

ADDRE'SS FIELD, PORT C BANK BANK 

(64K) (32K) (l6K) (8K) (4K) (2) (J) NUMBER LOCATION 
LC15 LC16S LC17S LC18S LC19S ••• LC30L LC31L 

0 0 1 0 0 ... 0 0 

)0 0 1 0 0 · .. 0 0 I 2 0 

0 0 1 0 0 ... 0 1 

)0 0 1 1 0 · .. 0 0 I 3 0 

0 0 1 0 0 · .. 1 0 

0 0 1 0 0 ... 1 0 I 2 2 

0 0 1 0 0 · .. 1 1 

0 0 1 1 0 · .. 1 0 I 3 2 
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This switch provides a path to the port expander address 
here line if the port contains an expander. In that case, 
the address here signal (AHA or AHB) is taken from the 
port expander and the starting address switches shown in 
figure 3-4 are not in the circuit. 

The two latch circuits shown in figure 3-4 provide address
ing signals to the sense preamplifiers. These latches pro
vide signals NL 18SEN and NL 19SEN which supply jum
pered signals L18J and L19J, respectively. Terms L18J 
and L19J and L23J are used to select the proper preampli
fier (via PASLO-PASL7) during core readout. See paragraphs 
3-22 through 3-25 for a detailed description. 

3-11 CORE SELECTION 

Specific address bits in the L-register enable a pair of X
predrive switches and a pair of Y -predrive switches in the 
X- and Y -predrive matrices. The X- and Y -predrive 
switches are coupled to respective X- and Y-drive switches 
which provide current through the X- and V-drive lines 
threaded through the cores. When each pair of X- and Y
predrive switches conduct, the corresponding X- and Y
drive switches are turned on and send current onto the 
respective drive I ines through the core matrix. The cores 
at the X- and Y -intersections are the affected cores. 

It is necessary to understand the drive switch operation 
before discussing the predrive arrangements. Therefore, 
in paragraph 3-12 a discussion of drive switch operation, 
similar for both X and Y, precedes the discussion of the 
X- and Y -predrive/drive matrix arrangements. 

3-12 X- AND Y-DRIVE SYSTEM 

To read or write a word, four X-current drivers (switc hes) 
and four X-voltage drivers (one current-voltage driver 
combination for each byte) are turned on simul taneously. 
At the same time, 33 Y -current dri vers and 33 Y -voltage 
drivers (one current-voltage driver combination for each 
bit) are turned on simultaneously. Note that the- X-
drivers are byte oriented and the Y -drivers are bi t oriented. 
A current-voltage driver combination consists of either a 
positive current switch and a negative voltage switch or a 
negative current switch and a positive voltage switch. One 
positive-negative combination of each pair is coupled 
through diodes to each drive line in the core matrix. (See 
figure 3-5.) If the first combination is selected to read a 
word from the cores (that is, on the first half memory cycle), 
then the second combination connected to the line is se
lected to write the word (or new word) back into the cores 
on the second half memory cycle. In figure 3-5, X-drivers 
are used to illustrate this explanation but the V-drivers 
operate in a similar manner. 

To pass a positive current through the drive wire, the posi
tive current switch and negative voltage switch are turned 
on through transformer coupling with the corresponding X
predrive circuit. See figure 3-5. The current flows from 
the Vd (+22V) supply (figure 3-5, point @) through the 

53-ohm resistor and the positive current switch, through the 
diode (point @ ) and drive wire, and through the negative 
vol tage swi tch to ground. 

To pass a negative current through the drive wire, the nega
tive current switch and positive voltage switch are turned 
on. Current flows from the Vd (+22V) supply (figure 3-5, 
point ® ), through the positive voltage switch and drive 
wire, through the diode (point ® ), through the negative 
voltage switch and the 53-ohm resistor to ground. Voltage 
Vm (+llV) is not generated externally; rather, it is the re
sult of thirty-seven 53-ohm divider chains (four X and 33 Y) 
passing current continuously through the VM clamp diodes. 
As indicated in the figure, each driver module contains 
coupling capacitors for Vm (+llV). The Vm (+llV) voltage 
is nominally +llV. 

In the ~iescent state, the 1 kilohm resistors connected to 
point ~ in figure 3-5 bias all drive wires to the value of 
Vm (+11 V). The 1 kilohm resistors connected to the current 
switches reverse-bias all of the diodes so that drive current 
is not lost into other lines a"s charging current. The Vm 
(+llV) clamp diodes prevent the voltage at the current 
switches (developed across the inductance of the drive line 
during the rise of current) from exceedi ng Vm (+11 V). Thus, 
the decode diodes do not become forward biased. 

All of the current and vol tage switches are XDS 226 tran
sistors coupled to the predrive matrices by transformers, 
each of which has a primary winding of one turn and a 
secondary winding of four turns. The magnetizing current 
is built up in the transformer during the time that the tran
sistor is conducting and serves to turn off the transistor when 
the base drive is removed. 

To provide heat dissipation, the 53-ohm resistors shown in 
figure 3-5 are located in the top chassis of the cabinet be
neath the cool i ng fans. Connection to the resistors is made 
through a twisted pair of wires that minimizes the induct
ance of the drive loop. 

3-13 X- PREDRIVE MATRIX 

Each memory bank has four X-predrive matrices, one matrix 
for each type of X-drive switch as follows: 

a. X-negative current predrive matrix 

b. X-posi tive current predrive matrix 

c. X-negative voltage predrive matrix 

d. X-positive voltage predrive matrix 

Figure 3-6 shows a simplified diagram of the X-negative 
current predrive matrix. This matrix is a four by four 
arrangement of current drive switches (that is, XNCDO, 
••• ) and current drivers (XNCKO, ••• ). Each predrive 
circuit contains four transformers which couple the pre
drive circuit to four X-drivers (OXCON, 1 XCON, •.• ). 
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Paragraphs 3-14 to 3-15 XDS 901586 

Only the transformers are shown in figure 3-6; the drivers 
are omitted. A predrive switch can be easily identified 
in the logic equations and other documentation since all 
use a similar syntax as shown in the following example. 

XNCDO XNCKO 
~ '-"" 

t C.NumberlO J l~NumberlO L DrIver Drover 

X-Negative Current 

As indicated in figure 3-6, address bits Ll9, L25, L26, and 
L27 select the predrive current drivers. One other input 
to the predrive switches is a timing signal not shown in the 
figure. This timing signal, time for negative X-current 
(TNXC), is appl ied to each predrive switch. Since all 
combinations of the given address bits are applied to the 
predrive switches, one current driver pair is always ad
dressed. When TNXC is true, the addressed current driver 
pair is turned on and the respective driver transformers in 
the circuit are energized. Thus, the four X-drivers coupled 
by the transformers are turned on. However, this only repre
sents one-half of the drive circuit. For this example, a 
pair of switches in the positive voltage predrive matrix 
would also be turned on by timing signal TPXV. The four 
respective X-positive voltage drivers connected at the 
other end of the selected drive lines (opposite the negative 
current drivers) would be energized, and the drive circuit 
would be complete. The complete circuit is described in 
paragraph 3-14. 

Figure 3-6 correlates with figures 3-7 through 3-10. These 
charts show all of the predrivers, and the drivers which 
they control, in a 16K bank. Module locations and pin 
numbers for each predrive and drive switch output are also 
shown in the charts. An X-driver can easily be identified 
by its symbol as indicated in figures 3-7 or 3-8. This is 
self-explanatory except for the term bus which has not been 
introduced. Bus, in this case, refers to all of the X-lines 
connected to a driver through diodes. Since there are 16 
negative current drivers there are 16 negative current 
buses. likewise, there are 16 positive current buses. How
ever, a 16K bank contains 32 positive voltage drivers and 
32 negative voltage drivers, as shown in figures 3-9 and 
3-10. Again, the number of voltage buses matches the 
number of voltage drivers. 

Figures 3-7 and 3-8 also contain a diagram relating X
current direction to address bits L22 and L25 for reading 
and writing. Reading is performed during the first portion 
of every memory cycle and writing is performed during the 
last portion. Therefore, the current in a selected drive 
line is reversed once during every memory cycle. Current 
direction is a function of the timing signals, and the tim-
i ng signals for X-drive are a function of address bits L22 
and L25. The diagrams in figures 3-7 and 3-8 show the 
X-current direction between drivers for all conditions. 
Conventional current flow (positive to negative) is assumed. 

3-16 

Note that both current predrive matrices and both voltage 
predrive matrices are addressed identically. If bits L22 and 
L25 are not alike for any given address (figure 3-8), timing 
si gna Is TPXC and TNXV go true during the read portion of 
the cycle and the positive current predrive matrix and nega
tive voltage predrive matrix are selected. Current flows 
from the XPCS driver to the XNVS driver. Current is re
versed during the write portion of the cycle (from an XNCS 
driver to an XPVS driver) because timi ng signals TNXC and 
TPXV go true. 

3-14 X-DRIVE 

Fi gure 3-11 shows one X-drive configuration to drive cur
rent in one direction through selected lines in the core 
matrix. In this configuration, the drive circuits consist of 
a negative current switch and a positive voltage switch ar
rangement for one stack of core diode modules. The drivers 
(STlO modules) are turned on by their respective X-predrive 
switches (ST22 modules). The predrive switches, selected 
by the address bits on their input gates, are turned on when 
the timing signal (TNXC for current and TPXV for voltage) 
goes true. The four driver switches in each of the predrive 
circuits are turned on. 

In this example, the current flows through the cores as fol
lows: From voltage supply Vd (+22V) in the positive voltage 
drive switches, through the active transistor switch, up 
through the core diode module, through the diode, down 
through the transistor in the negative current drive switch, 
through the diode and resistor to ground. On the ST 10 mod
ule containing the voltage drive switches, note that each 
circuit has two transistor switches. The upper switch, active 
in this example, is the X-positive voltage drive switch. The 
lower switch is the negative voltage switch connected to 
the drive Ii nee 

To drive current in the opposite direction through the line, 
current from the positive current drive switch connected to 
the line at point @ in figure 3-11 is driven down through 
the core-diode module and through the negative voltage 
switch to ground. The positive current switches connected 
to the line at point @ in this example are OXCOP, 1XCOP, 
2XCOP, and 3XCOP, respectively. 

3-15 Y-PREDRIVE-DRIVE ARRANGEMENT 

Each 16K bank has 32 Y-predrive switch arrangements as 
follows: 

a. Eight V-positive current predrive switches 

b. Eight Y -negative current predrive switches 

c. Eight V-positive voltage predrive switches 

d. Eight Y -negative voltage predrive switches 

Since the Y-drive system is bit oriented, 33 positive 
and 33 negative V-switches (and four X-drive switches) 
are turned on simultaneously to access one word. 
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N1l9 NL25 

N1l9 L25 

119 NL25 

119 L25 
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I XNCDO I 
10E12 

I XNCDl 

10E13 

I XNCD21 
10Ell 

I XNCD3 
10EOl 

NL26 NL27 

I XNCKO I 
09E34 

OXCON 10 
lXCON 11 
2XCON 09 
3XCON 08 

MODULE 11 E 

OXC4N 10 
1XC4N 11 
2XC4N 09 
3XC4N 08 

MODULE 13E 

OXC8N 10 
1XC8N 11 
2XC8N 09 
3XC8N 08 

MODULE 15E 

OXC12N 10 
lXC12N 11 
2XC12N 09 
3XC12N 08 

MODULE 17E 

0 X , 

XDS 901586 

NL26 L27 

I XNCKl I 
09E28 

OXC1N 00 
lXC1N 02 
2XC1N 04 
3XC1N 06 

MODULE 11 E 

OXC5N CO 
1XC5N 02 
2XC5N 04 
3XC5N 06 

MODULE 13E 

OXC9N 00 
lXC9N 02 
2XC9N 04 
3XC9N 06 

MODULE 15E 

OXC13N 00 
1XC13N 02 
2XC13N 04 
3XC13N 06 

MODULE 17E 

C 
i 

BYTE X-CURRENT 
SWITCH 

L26 NL27 

I XNCK2 I 
09E14 

OXC2N 10 
lXC2N 11 
2XC2N 09 
3XC2N 08 

MODULE 12E 

OXC6N 10 
1XC6N 11 
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MODULE 14E 

OXClON 10 
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MODULE 16E 
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3XC14N 08 

MODULE 18E 

0 

L26 L27 
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MODULE 12E 
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MODULE 14E 
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2XCll N 04 
3XC11 N 06 

MODULE 16E 

OXC15N 00 
1XC15N 02 
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3XC15N 06 

MODULE 18E 

N 

BUS NEGATIVE 

CURRENT DIRECTION 

READ CYCLE 

L22 L25 L22 L25 

0 1 0 1 

1 0 1 0 

TPXV TNXC TNXV TPXC 

(L22 1= L25) (L22 = L25) 

Figure 3-7. X-Negative Current Predrive Matrix 
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MODULE 15E 
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MODULE 14E 
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MODULE 16E 
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MODULE 18E 

0 

BYTE X-CURRENT BUS 
SWITCH 

CURRENT DIRECTION 

READ CYCLE 

L22 L25 L22 

0 0 0 

1 1 1 

TPXC TNXV TPXV· 

L26 L27 

I XPCK3 
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01 
34 
31 
28 

MODULE 12E 

OXC7P 01 
lXC7P 34 
2XC7P 31 
3XC7P 28 

MODULE 14E 
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2XCll P 31 
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MODULE 16E 

OXC15P 01 
lXC15P 34 
2XC15P 31 
3XC15P 28 

MODULE 18E 

P 

POSITIVE 

L25 

1 

0 

TNXC 

(L22 = L25) (L22 f L25) 

Figure 3-8. X-Positive Current Predrive Matrix 

STACKS 
4K, 12K 

STACKS 
8K,16K 

901172A.3345 

c: 



NLl8 

0 NL28 
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I XPVDO ! 
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lXVO 50 
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2XVO 47 
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MODULE liE 
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Figure 3-9. X-Positive Voltage Predrive Matrix 
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Figure 3-10. X-Negative Voltage Predrive Matrix 
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XDS 901586 Paragraphs 3-16 to 3-19 

Figure 3-12 is a simplified diagram of the V-positive cur
rent predrive-drive arrangement. Other Y-predrive and 
drive switches are arranged in a similar way. The V-drivers 
are coupled in groups of four (on STll modu les) to predrive 
transformers connected in series. Thus, 33 Y-drive switches 
are turned on by one predrive current. Note that when the 
predrive transistor conducts, current flows from the +24V 
supply through the 32-ohm resistor and diode, through the 
transformer primary windings, and down through the pre
drive transistor switch to ground. Three address bits and a 
tim ing signal (TPYC in this example) turn on the predrive 
switch. The predrive switch is a power transistor which 
drives approximately 300 mA into the series string of 33 
drive switch primaries. 

Figures 3-13, 3-14, and 3-15 are charts showing the Y
predrive-drive arrangement for all V-drivers in a 16K bank. 
Note that the V-positive current predrive switches and Y
negative current predrive switches are addressed by the 
same address bits. This is also true for the V-positive volt
age and V-negative voltage predrive switches. Like the 
X-predrive arrangement, the addressed predrive switches 
are turned on when the respective timing signal goes true. 
As indicated in figures 3-13 and 3-14, the V-timing signals 
are a function of address bits L22, L23 and L25. The dia
grams at the bottom of these figures indicate the current 
direction for all possible conditions. 

3-16 Y-DRIVE 

Figure 3-16 shows' one V-drive arrangement to access a set 
of Y-drive lines during a read or a write portion of a mem
ory cyCle. In this configuration, the drive circuits consist 
of 33 V-positive currentswitches and 33 V-negative volt
age switches. By tracing the line from driverOOYCOP, it 
is seen that current flows from the Vd (+22V) supply through 
positive current driver OOYCOP, through a loop in bit 0 of 
byte 0 core diode module, down through V-negative volt
age switch OOYVO to ground. Simi lar to the X-drivers, the 
other switch shown at OOYVO is the positive voltage switch 
connected to the line. Current is reversed in the same Y-

.Iine during the alternate portion of the memory cycle. At 
this time, current flows from Vd (+22V) at OOYVO, up 
through the drive loop in bit 0 of byte 0 and goes to ground 
through a negative current switch not shown on this dia
gram. In this example, the negative current switch would 
be numbered OOYCON and would be coupled to the line 
through a diode in the opposite direction from the diodes 
shown in the diagram. All of the other Y-drivers operate 
in a similar manner. 

3-17 Y-INHIBIT 

As a result of reading data during the read portion of a 
memory cycle, all of the selected cores are set to zero. 
Cores whiCh have been zero remain zero, and those which 
have contained ones are switched to zero. Therefore, when 
writing data into the cores during the write portion of the 
memory cycle, it is only necessary to write ones in those 
cores which are to contain ones, that is, those cores which 
correspond to ones in the M-register. 

To write a zero (or not write a one) in a particular bit, the' 
Y -current is inhibited for that bit. This is accomplished by 
the Y -inhibit drivers. Figure 3-17 is a simpl ified"schematic' 
diagram of a typical V-inhibit circuit, connected across a 
set of Y-drive switches. The inhibit circuit, an ST21 mod
ule, is internally identical to an ST22 predrive circuit. The 
M-register data bit containing a zero is inverted and gated 
to the inhibit driver with timing signal TPYI (time for posi
tive V-inhibit) or TNYI (time for negative V-inhibit). When
ever an inhibit driver conducts, V-current is short-circuited 
to ground through the inhibit driver. 

3-18 . CORE DIODE MODULE 

A core diode module is made .of two glass epoxy circuit 
boards on which a magnetic core array, decode diodes, and 
temperature sensing diodes are mounted. The circuit boards 
are hinged together to form a complete core diode module. 
Connections to the drive and sense electronics are made 
through 208 printed circuit contacfs at the edge of the 
boards. Fi gure 3-18 shows a photograph of a core diode mod
ule lying open to expose the magnetic core array and the 
printed circuit wiring for the diodes. The 128 X-wires can 
be seen jumpered across the hinge. Individual magnetic 
cores in the array are too small to be seen in the photograph. 
As shown in figure 3-19, the module is folded when it is 
inserted in the chassis in the memory bank. The core diode 
module is completely symmetrical. That is, when folded, 
the module is operable whichever way it is inserted in the 
chassis. One-half of the decode diodes and one temperature 
sensing diode can be seen in this view. 

3-19 MAGNETIC CORE ARRAY 

The magnetic core array consists of eight bit planes or nine 
bit planes depending on the type of module. Figure 3-20 
is a diagram of a module having nine bit planes. Each bit 
plane has 4096 cores and represents one bit (for example, 
bit 0) of 4096 words. A module containing eight bit planes 
(an eight-bit module) has 32,768 ferrite cores and 512 de
code diodes. A nine-bit module has 36,864 ferrite cores 
and 544 decode diodes. The eight-bit modules are used 
for bytes 0, 1, and 2. The nine-bit modules are used for 
byte 3;. the extra bit stores the parity bit. All core-diode 
modules have two temperature-sensing diodes. 

The magnetic core array is arranged for coincident current 
operation with three wires linking each core, an X-drive 
wire, a Y-drive wire, and a sense wire. There is no inhibit 
wire. Figure 3-21 is a simplified diagram of the core array 
for bit plane O. Not all of the cores are shown and only 
two X-wires and one Y-line are indicated. The drawing 
indicates the relation between the wires linking the cores 
and the wire paths through the cores. In a complete mod
ule the X-drive wires originate on one end of the circuit 
boards, cross over at the hinge, and terminate on the other 
board. Two' diodes on one end of each X-wire are 
used to de~ode the line during operation. One of the 
diodes couples the wire to a positive current driver; 
the other diode couples the wire to a negative current 
driver. 
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Figure 3-12. V-Positive Current Predrive-Drive Coupling, Simplified Schematic Diagram 
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NL20 
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NL19 
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I YPCK2 I 

NL19 
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L21 

IYPCK3 I 

L19 
NL20 
NL21 

IYPCK4 I 

L19 
NL20 

L21 

I YPCK5 I 

L19 
L20 

NL21 

I YPCK6 I 

L19 
L20 
L21 

I YPCK7 I 

OOYCOP 22 
OIYCOP 19 
02YCOP 12 
03YCOP 24 

MODULE 32F 

OOYCI P 01 
OIYCIP 34 
02YCI P 31 
03YCIP 28 

MODULE 32F 

00YC2P 22 
0lYC2P 19 
02YC2P 12 
03YC2P 24 

MODULE 30F 

00YC3P 01 
0lYC3P 34 
02YC3P 31 
03YC3P 28 

MODULE 30F 

00YC4P 22 
0lYC4P 19 
02YC4P 12 
03YC4P 24 

MODULE 28F 

00YC5P 01 
0lYC5P 34 
02YC5P 31 
03YC5P 28 

MODULE 28F 

00YC6P 22 
0lYC6P 19 
02YC6P 12 
03YC6P 24 

MODULE 26F 

00YC7P 01 
0lYC7P 34 
02YC7P 31 
03YC7P 28 

MODULE 26F 

XDS 901586 

04YCOP 22 08YCOP 22 12YCOP 22 
05YCOP 19 09YCOP 19 13YCOP 19 
06YCOP 12 10YCOP 12 14YCOP 12 
07YCOP 24 IIYCOP 24 15YCOP 24 

MODULE 31F MODULE 24F MODULE 23F 

04YCI P 01 08YCI P 01 12YCIP 01 
05YCI P 34 09YCI P 34 13YCIP 34 
06YCI P 31 10YCIP 31 14YCIP 31 
07YCI P 28 IIYCI P 28 15YCIP 28 

MODULE 31F MODULE 24F MODULE 23F 

04YC2P 22 08YC2P 22 12YC2P 22 
05YC2P 19 09YC2P 19 13YC2P 19 
06YC2P 12 IOYC2P 12 14YC2P 12 
07YC :P 24 IIYC2P 24 15YC2P 24 

MODULE 29F MODULE 22F MODULE 21F 

04YC3P 01 08YC3P 01 12YC3P 01 
05YC3P 34 09YC3P 34 13YC3P 34 
06YC3P 31 IOYC3P 31 14YC3P 31 
07YC3P 28 IIYC3P 28 15YC3P 28 

MODULE 29F MODULE 22F MODULE 21F 

04YC4P 22 08YC4P 22 12YC4P 22 
05YC4P 19 09YC4P 19 13YC4P 19 
06YC4P 12 IOYC4P 12 14YC4P 12 
07YC4P 24 IIYC4P 24 15YC4P 24 

MODULE 27F MODULE 20F MODULE 19F 

04YC5P 01 08YC5P 01 12YC5P 01 
05YC5P 34 09YC5P 34 13YC5P 34 
06YC5P 31 IOYC5P 31 14YC5P 31 
07YC5P 28 IIYC5P 28 15YC5P 28 

MODULE 27F MODULE 20F MODULE 19F 

04YC6P 22 08YC6P 22 12YC6P 22 
05YC6P 19 09YC6P 19 13YC6P 19 
06YC6P 12 IOYC6P 12 14YC6P 12 
07YC6P 24 IIYC6P 24 15YC6P 24 

MODULE 25F ~-\ODULE 18F MODULE 17F 

04YC7P 01 08YC7P 01 12YC7P 01 
05YC7P 34 09YC7P 34 13YC7P 34 
06YC7P 31 IOYC7P 31 14YC7P 31 
07YC7P 28 IIYC7P 28 15YC7P 28 

MODULE 25F MODULE 18F MODULE 17F 

WRITE 

Ivl \ 1\ 1 \ _Ivl 
~ 

SUM OF L22, L23, L25 = ODD 

SUM OF L22, L23, L25 = EVEN 

16YCOP 22 
17YCOP 19 
18YCOP 12 
19YCOP 24 

MODULE 16F 

16YCIP 01 
17YCIP 34 
18YCIP 31 
19YCIP 28 

MODULE 16F 

16YC2P 22 
17YC2P 19 
18YC2P 12 
19YC2P 24 

MODULE 14F 

16YC3P 01 
17YC3P 34 
18YC3P 31 
19YC3P 28 

MODULE 14F 

16YC4P 22 
17YC4P 19 
18YC4P 12 
19YC4P 24 

MODULE 12F 

16YC5P 01 
17YC5P 34 
18YC5P 31 
19YC5P 28 

MODULE 12F 

16YC6P 22 
17YC6P 19 
18YC6P 12 
19YC6P 24 

MODULE 10F 

16YC7P 01 
17YC7P 34 
18YC7P 31 
19YC7P 28 

MODULE 10F 

20YCOP 22 24YCOP 22 28YCOP 22 32YCOP 22 
21YCOP 19 25YCOP 19 29YCOP 19 NOT USED 
22YCOP 12 26YCOP 12 30YCOP 12 NOT USED 
23YCOP 24 27YCOP 24 31YCOP 24 NOT USED 

MODULE 15F MODULE 08F MODULE 07F MODULE 04E 

20YCIP 01 24YCI P 01 28YCI P 01 32YCIP 01 
21YCIP 34 25YCIP 34 29YCI P 34 NOT USED 
22YCIP 31 26YCI P 31 30YCIP 31 NOT USED 
23YCIP 28 27YCI P 28 31YCIP 28 NOT USED 

MODULE 15F MODULE 08F MODULE 07F MODULE 04E 

20YC2P 22 24YC2P 22 28YC2P 22 32YC2P 22 
21YC2P 19 25YC2P 19 29YC2P 19 NOT USED 
22YC2P 12 26YC2P 12 30YC2P 12 NOT USED 
23YC2P 24 27YC2P 24 31YC2P 24 NOT USED 

MODULE 13F MODULE 06F MODULE 05F MODULE 03E 

20YC3P 01 24YC3P 01 28YC3P 01 32YC3P 01 
21YC3P 34 25YC3P 34 29YC3P 34 NOT USED 
22YC3P 31 26YC3P 31 30YC3P 31 NOT USED 
23YC3P 28 27YC3P 28 31YC3P 28 NOT USED 

MODULE 13F MODULE 06F MODULE 05F MODULE 03E 

20YC4P 22 24YC4P 22 28YC4P 22 32YC4P 22 
21YC4P 19 25YC4P 19 29YC4P 19 NOT USED 
22YC4P 12 26YC4P 12 30YC4P 12 NOT USED 
23YC4P 24 27YC4P 24 31YC4P 24 NOT USED 

MODULE IIF MODULE 04F MODULE 03F 

20YC5P 01 24YC5P 01 28YC5P 01 
21YC5P 34 25YC5P 34 29YC5P 34 
22YC5P 31 26YC5P 31 30YC5P 31 
23YC5P 28 27YC5P 28 31YC5P 28 

MODULE IIF MODULE 04F MODULE 03F 

20YC6P 22 24YC6P 22 28YC6P 22 
21YC6P 19 25YC6P 19 29YC6P 19 
22YC6P 12 26YC6P 12 30YC6P 12 
23YC6P 24 27YC6P 24 31YC6P 24 

MODULE 09F MODULE 02F MODULE OIF 

20YC7P 01 24YC7P 01 28YC7P 01 
21YC7P 34 25YC7P 34 29YC7P 34 
22YC7P 31 26YC7P 31 30YC7P 31 
23YC7P 28 27YC7P 28 31YC7P 28 

MODULE 09F MODULE 02F MODULE OIF 

READ 

Ivl\ J\ 1\ ~ 
~ 

SUM OF L22, L23, L25 = EVEN 

~ 
~ 

SUM OF L22, L23, L25 = ODD 

MODULE 02E 

32YC5P 01 
NOT USED 
NOT USED 
NOT USED 

MODULE 02E 

32YC6P 22 
NOT USED 
NOT USED 
NOT USED 

MODULE OlE 

32YC7P 01 
NOT USED 
NOT USED 
NOT USED 

MODULE OlE 

90 IlnA. 3349 

Figure 3 -13. Y -Positive Current Predrive-Drive COUp I ing System 
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MODULE 32F 

OOYCIN 00 
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02YCI N 04 
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MODULE 32F 

00 YC2 N 10 
0lYC2N II 
02YC2N 09 
03YC2N 08 

MODULE 30F 

00YC3N 00 
0lYC3N 02 
02YC3N 04 
03YC3N 06 

MODULE 30F 

00YC4N 10 
0lYC4N II 
02YC4N 09 
03YC4N 08 

MODULE 28F 

OOYC5N 00 
0lYC5N 02 
02YC5N 04 
03YC5N 06 

MODULE 28F 

00YC6N 10 
0lYC6N II 
02YC6N 09 
03YC6N 08 

MODULE 26F 

OOYC7N 00 
0lYC7N 02 
02YC7N 04 
03YC7N 06 

MODULE 26F 

XDS 901586 

04YCON 10 08YCON 10 12YCON 10 
05YCON 11 09YCON II 13YCON II 
06YCON 09 ·IOYCON 09 14YCON 09 
07YCON 08 IIYCON 08 15YCON 08 

MODULE 31F MODULE 24F MODULE 23F 

04YCIN 00 08YCIN 00 12YCIN 00 
05YCIN 02 09YCI N 02 13YCIN 02 
06YCIN 04 10YCIN 04 14YCIN 04 
07YCIN 06 lIYCI N 06 15YCIN 06 

MODULE 31F MODULE 24F MODULE 23F 

04YC2N 10 08YC2N 10 12YC2N 10 
05YC2N II 09YC2N II 13YC2N II 
06YC2N 09 IOYC2N 09 14YC2N 09 
07YC2N 08 lIYC2N 08 15YC2N 08 

MODULE 29F MODULE 22F MODULE 21F 

04YC3N 00 08YC3N 00 12YC3N 00 
05YC3N 02 09YC3N 02 13YC3N 02 
06YC3N 04 IOYC3N 04 14YC3N 04 
07YC3N 06 IIYC3N 06 15YC3N 06 

MODULE 29F MODULE 22F MODULE 21F 

04YC4N 10 08YC4N 10 12YC4N 10 
05YC4N II 09YC4N II 13YC4N II 
06YC4N 09 IOYC4N 09 14YC4N 09 
07YC4N 08 IIYC4N 08 15YC4N 08 

MODULE 27F MODULE 20F MODULE 19F 

04YC5N 00 08YC5N 00 12YC5N 00 
05YC5N 02 09YC5N 02 13YC5N 02 
06YC5N 04 IOYC5N 04 14YC5N 04 
07YC5N 06 IIYC5N 06 15YC5N 06 

MODULE 27F MODULE 20F MODULE 19F 

04YC6N 10 08YC6N 10 12YC6N 10 
05YC6N· II 09YC6N II 13YC6N II 
06YC6N 09 IOYC6N 09 14YC6N 09 
07YC6N 08 IIYC6N 08 15YC6N 08 

MODULE 25F MODULE 18F MODULE 17F 

04YC7N 00 08YC7N 00 12YC7N 00 
05YC7N 02 09YC7N 02 13YC7N 02 
06YC7N 04 IOYC7N 04 14YC7N 04 
07YC7N 06 IIYC7N 06 .5YC7N 06 

MODULE 25F MODULE 18F MODULE 17F 

WRITE 

IYl J \ J \ J _ ~fYI 
~ 

SUM OF L22, L23, L25 = ODD 

~ 
~ 

SUM OF L22, L23, L25 = EVEN 

16YCON 10 
17YCON II 
18YCON 09 
19YCON 08 

MODULE 16F 

16YCIN 00 
17YCIN 02 
18YCIN 04 
19YCIN 06 

MODULE 16F 

16YC2N 10 
17YC2N II 
18YC2N 09 
19YC2N 08 

MODULE 14F 

16YC3N 00 
17YC3N 02 
18YC3N 04 
19YC3N 06 

MODULE 14F 

16YC4N 10 
17YC4N II 
18YC4N 09 
19YC4N 08 

MODULE 12F 

16YC5N 00 
17YC5N 02 
18YC5N 04 
19YC5N 06 

MODULE 12F 

16YC6N 10 
17YC6N II 
18YC6N 09 
19YC6N 08 

MODULE 10F 

16YC7N 00 
17YC7N 02 
18YC7N 04 
19YC7N 06 

MODULE 10F 

20YCON 10 24YCON 10 28YCON 10 32YCON 10 
21YCON II 25YCON II 29YCON II NOT USED 
22YCON 09 26YCON 09 3OYCON 09 NOT USED 
23YCON 08 27YCON 08 31YCON 08 NOT USED 

MODULE 15F MODULE 08F MODULE 07F MODULE 04E 

20YCI N 00 24YCIN 00 28YCIN 00 32YCI N 00 
21YCIN 02 25YCIN 02 29YCI N 02 NOT USED 
22YCI N 04 26YCIN 04 30YCI N 04 NOT USED 
23YCIN 06 27YCIN 06 31YCIN 06 NOT USED 

MODULE 15F MODULE 08F MODULE 07F MODULE 04E 

20YC2N 10 24YC2N 10 28YC2N 10 32YC2N 10 
21YC2N II 25YC2N II 29YC2N II NOT USED 
22YC2N 09 26YC2N 09 30YC2N 09 NOT USED 
23YC2N 08 27YC2N 08 31 YC2N 013 NOT USED 

MODULE 13F MODULE 06F MODULE 05F MODULE 03E 

20YC3N 00 24YC3N 00 28YC3N 00 32YC3N 00 
21YC3N 02 25YC3N 02 29YC3N 02 NOT USED 
22YC3N 04 26YC3N 04 30YC3N 04 NOT USED 
23YC3N 06 27YC3N 06 31YC3N 06 NOT USED 

MODULE 13F MODULE 06F MODULE 05F MODULE 03E 

20YC4N 10 24YC4N 10 28YC4N 10 32YC4N 10 
21 YC4N II 25YC4N II 29YC4N II NOT USED 
22YC4N 09 26YC4N 09 30YC4N 09 NOT USED 
23YC4N 08 27YC4N 08 31YC4N 08 NOT USED 

MODULE IIF MODULE 04F MODULE 03F MODULE 02E 

20YC5N 00 24YC5N 00 28YC5N 00 32YC5N 00 
21YC5N 02 25YC5N 02 29YC5N 02 NOT USED 
22YC5N 04 26YC5N 04 30YC5N 04 NOT USED 
23YC5N 06 27YC5N 06 31YC5N 06 NOT USED 

MODULE IIF MODULE 04F MODULE 03F MODULE 02E 

20YC6N 10 24YC6N 10 28YC6N 10 32YC6N 10 
21YC6N II 25YC6N II 29YC6N II NOT USED 
22YC6N 09 26YC6N 09 30YC6N 09 NOT USED 
23YC6N 08 27YC6N 08 31YC6N 08 NOT USED 

MODULE 09F MODULE 02F MODULE OIF MODULE OlE 

20YC7N 00 24YC7N 00 28YC7N 00 32YC7N 00 
21YC7N 02 25YC7N 02 29YC7N 02 NOT USED 
22YC7N 04 26YC7N 04 30YC7N 04 NOT USED 
23YC7N 06 27YC7N 06 3IYC7N 06 NOT USED 

MODULE 09F MODULE 02F MODULE 01F MODULE OlE 

READ 

~ 
~ 

SUM OF L22, L23, L25 = EVEN 

~ 
~~ 

SUM OF L22, L23, L25 = ODD 901172A.3350 

Figure 3-14. V-Negative Current Predrive-Drive Coupling System 
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NL24 
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XDS 901586 

OOYVO 48 04YVO 48 08YVO 48 12YVO 48 16YVO 48 
OIYVO 50 05YVO 50 09YVO 50 13YVO 50 17YVO 50 
02YVO 47 06YVO 47 10YVO 47 14YVO 47 18YVO 47 
03YVO 49 07YVO 49 IIYVO 49 15YVO 49 19YVO 49 

MODULE 32F MODULE 31F MODULE 24F MODULE 23F MODULE 16F 

OOYVI 46 04YVI 46 08YVI 46 12YVI 46 16YVI 46 
OIYVI 45 05YVI 45 09YVI 45 13YVI 45 I7YVI 45 
02YVI 40 06YVI 40 10YVI 40 14YVI 40 18YVI 40 
03YVI 39 07YVI 39 IIYVI 39 15YVI 39 19YVI 39 

MODULE 32F MODULE 31F MODULE 24F MODULE 23F MODULE 16F 

00YV2 48 04YV2 48 08YV2 48 12YV2 48 16YV2 48 
0lYV2 50 05YV2 50 09YV2 SO 13YV2 50 17YV2 50 
02YV2 47 06YV2 47 IOYV2 47 14YV2 47 18YV2 47 
03YV2 49 07YV2 49 IlYV2 49 15YV2 49 19YV2 49 

MODULE 30F MODULE 29F MODULE 22F MODULE 21F MODULE 14F 

00YV3 46 04YV3 46 08YV3 46 12YV3 46 16YV3 46 
0lYV3 45 05YV3 45 09YV3 45 13YV3 45 I7YV3 45 
02YV3 40 06YV3 40 IOYV3 40 14YV3 40 18YV3 40 
03YV3 39 07YV3 39 IIYV3 39 15YV3 39 19YV3 39 

MODULE 30F MODULE 29F MODULE 22F MODULE 21F MODULE 14F 

20YVO 48 24YVO 48 
21YVO 50 25YVO 50 
22YVO 47 26YVO 47 
23YVO 49 27YVO 49 

MODULE 15F MODULE 08F 

20YVI 46 24YVI 46 
21YVI 45 25YVI 45 
22YVI 40 26YVI 40 
23YVI 39 27YVI 39 

MODULE 15F MODULE 08F 

20YV2 48 24YV2 48 
21YV2 50 25YV2 50 
22YV2 47 26YV2 47 
23YV2 49 27YV2 49 

MODULE 13F MODULE 06F 

20YV3 46 24YV3 46 
21YV3 45 25YV3 45 
22YV3 40 26YV3 40 
23YV3 39 27YV3 39 

MODULE 13F MODULE 06F 

28YVO 48 
29YVO 50 
30YVO 47 
31YVO 49 

MODULE 07F 

28YVI 46 
29YVI 45 
30YVI 40 
31YVI 39 

MODULE 07F 

28YV2 48 
29YV2 50 
30YV2 47 
3lYV2 49 

MODULE 05F 

28YV3 46 
29YV3 45 
30YV3 40 
3lYV3 39 

MODULE 05F 

32YVO 48 
NOT USED 
NOT USED 
NOT USED 

MODULE 04E 

32YVI 46 
NOT USED 
NOT USED 
NOT USED 

MODULE 04E 

32YV2 48 
NOT USED 
NOT USED 
NOT USED 

MODULE 03E 

32YV3 46 
NOT USED 
NOT USED 
NOT USED 

MODULE 03E 

32YV4 48 
NOT USED 
NOT USED 
NOT USED 

MODULE 28F MODULE 27F MODULE 20F MODULE 19F MODULE 12F MODULE IIF MODULE 04F MODULE 03F MODULE 02E 

00YV6 48 04YV6 48 08YV6 48 12YV6 48 16YV6 48 20YV6 48 24YV6 48 28YV6 48 
0lYV6 50 05YV6 50 09YV6 50 13YV6 50 17YV6 50 2lYV6 50 25YV6 50 29YV6 50 
02YV6 47 06YV6 47 IOYV6 47 14YV6 47 18YV6 47 22YV6 47 26YV6 47 30YV6 47 
03YV6 49 07YV6 49 IIYV6 49 15YV6 49 19YV6 49 23YV6 49 27YV6 49 3lYV6 49 

MODULE 26F MODULE 25F MODULE 18F MODULE 17F MODULE 10F MODULE 09F MODULE 02F MODULE OIF 

00YV7 46 04YV7 46 08YV7 46 12YV7 46 16YV7 46 20YV7 46 24YV7 46 28YV7 46 
OIYV7 45 05YV7 45 09YV7 45 13YV7 45 17YV7 45 21YV7 45 25YV7 45 29YV7 45 
02YV7 40 06YV7 40 IOYV7 40 14YV7 40 18YV7 40 22YV7 40 26YV7 40 30YV7 40 
03YV7 39 07YV7 39 IlYV7 39 15YV7 39 19YV7 39 23YV7 39 27YV7 39 3lYV7 39 

MODULE 26F MODULE 25F MODULE 18F MODULE 17F MODULE 10F MODULE 09F MODULE 02F MODULE 01 F 

Figure 3-15. Y-Positive/N~gative Voltage Predrive-Drive Coupl ing System 

32YV5 46 
NOT USED 
NOT USED 
NOT USED 

MODULE 02E 

32YV6 48 
NOT USED 
NOT USED 
NOT USED 

MODULE OlE 

32YV7 46 
NOT USED 
NOT USED 
NOT USED 

MODULE OlE 

901172A.3351 
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Figure 3-16. Y -Current Predrive-Drive, 
Schematic Diagram 
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Figure 3-17. V-Current Inhibit Circuits, Simplified Diagram 
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X-DECODING 
DIODES 

Figure 3-18. Core Diode Module, Nine-Bit (Open) 
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CORE PLANES 
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Figure 3-19. Core Diode Module As Inserted (Closed) 
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Paragraphs 3-20 to 3-24 XDS 901586 

Sixteen X -wires wi th diodes share the same positive and 
negdtive current drivers. These 16 wires form one X-bus. 
There are eight X-buses on one module. Therefore, with 
respect to the bit planes, the X-buses and bit planes form 
an B by 8 (or an 8 by 9) matrix. 

Each bit plane has 32 V-drive lines. The Y-lines for each 
bit form pairs such that Y-line 0 is in series with Y-line 2, 
Y -I ine 1 is in series with Y -I ine 3, and so forth throughout 
the bit plane. Each Y-line can be described as being inter
laced through the X-lines (see figure 3-21). The Y-lines 
linking two cores on the same X-line provide coincident
anticoincident operation. That is, while a core is selected 
through coincident current, there is a corresponding core 
on the mated Y-line which has anticoincident current. 
On Iy the core with coincident current is affected. The Y
lines are decoded by two diodes at one end, but, unlike 
the X-lines, only four double Y-lines share the same current 
driver during operation. The opposite end of the Y-line 
terminates in a complementary voltage driver. Each bit 
plane is independent with respect to the Y-lines, that is, 
there is no connection between Y-lines of one bit plane 
and Y-lines of another bit plane. 

There are two sense lines that link the cores in a bit plane. 
As shown in figure 3-21, each sense I ine links hal f of the 
cores. Note that the sense lines cross each other in the 
center of the bit plane. This method reduces undesirable 
delta noise inherent in core memories. 

3-20 CORE SWITCHING 

During operation, approximately 350 mA of current flows 
through the selected X-wire to affect a specific core, and 
approximately an equal amount of current flows through the 
selected V-wire. The amount of current through either the 
X- or the V-wire is half the amount of current required to 
switch a core. When the currents through the X-wire and 
through the Y -wires at the core junction are additive, reduc
tion causes the core to assume a state of polarity assigned 
a bi nary zero. If the currents at the core junction are sub
tractive, the two currents cance I, and the state of the core 
is unaffected. In considering the half-currents only, each 
core is subjected to one of four possible conditions: 

a. X- and Y-half-currents are additive in a direction 
to cause the core to swi tch from a one to a zero. 

b. X- and Y-half-currents are additive in a direction 
to cause the core to swi tch from a zero to a one. 

c. X- and Y-half-currents are subtractive, and each 
half-current cancels the effects of the other. The core is 
not affected. 

d. Half-current flows through either the X- or the y
wire or no current flows through either wire. The core is 
not affected. 

To switch a core, the two half-currents must enter the core 
from the same side; otherwise, they cancel each other. 
Figure 3-22 illustrates core switching. Assumed current flow 
is from positive to negative. 
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3-21 TEMPERATURE SENSING 

Two diodes on every core-diode module are used in a tem
perature sensing network. The network contro Is the output 
of the memory power suppl y drive current to compensate 

. for temperature variations. Because less current is required 
to switch a core at higher temperatures, the temperature 
sensing network raises or lowers the drive current inversely 
as temperature varies. 

3-22 SENSE SYSTEM 

Figure 3-23 shows a portion of the sense system in the core 
memory. Since there are two sense loops for every bit plane, 
'there are 66 sense loops for every stack of core-diode mod
u�es. Figure 3-23 shows the relationship between the sense 
loops, the sense preamplifiers (PA), the sense amplifiers (SA), 
and discriminators (D). The sense system is identical for 
each bit of a word. All of the sense preampl ifiers for a 
given bit on all of the stacks feed the same sense ampl ifier. 
Note that each preamplifier is selected by address bits so 
that only one preamplifier is enabled for any memory access. 
The sense preamplifier is enabled by signal PASL(X) when it 
is false. No output can occur from the sense preamplifier 
until the output of PASL(X) is at -8V. By selecting the 
proper preamplifier with PASL(X), all of the delta noise 
caused by a current buildup in the drive lines is not passed 
on to the preamplifier. The sense amplifier with strobe 
signal SAST(X) operates in a similar manner. The discrimi
nators isolate the M-register from the sense ampl ifier output. 

The waveshapes shown in figure 3-23 should be used only 
for reference. These waveshapes may not necessari I y be 
duplicated in a given system because of different cable 
lengths, scope characteristics, and other factors. 

3-23 HT26 SENSE PREAMPLIFIER MODULE 

Fi gure 3-24 is a schematic diagram of the sense preamplifiers 
fed by the bi t 0 sense loops of stack o. The sense preampl i
fier is a differential pair transistor, Q 1, with input through 
the common mode transformer, T • This transformer, known 
as a "Balon" transformer, rejects common mode noise. Emitter 
current for Q 1 is derived from current source, Q2, and from 
the 1 kilohm precision resistor.Voltage Ve controls the gain 
of the preampl ifier by changing the emitter current, and 
thus, the emitter resistance of Ql. Voltage Ve is supplied 
by the STl7 module and is temperature controlled to provide 
gain compensation for the preamplifier. Transistors Q 1 and 
Q2 are mounted in the same housing and have matched Vbe 
characteristics. Preamplifier selection signal, PASLO, when 
at -8V, allows emitter current in Q2, which turns on 01. 
This produces differential outputs SPAOOP and SPAOON which 
are applied to the sense amplifier as described in paragraph 
3-24 which follows. 

3-24 HTl1 SENSE AMPLIFIER AND DISCRIMINATOR 
MODULE 

Figure 3-25 is a simplified schematic diagram of the sense 
amplifier and discriminator. Transistors Q3, Q4, and Q5 
form the sense amplifier and transistors Q6, Q7, and Q8 
make up the discriminator. 
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Figure 3-23. Sigma 5 and 7 Core Memory Sense System, Simplified Schematic and Timing Diagram 
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Figure 3-24. HT26 Sense Preampl ifier, Bit 0, Stack 0, Simpl ified Schematic Diagram 
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Paragraphs 3-25 to 3-26 XDS 901586 
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Figure 3-25. Sense Amplifier/Discriminator, Simplified Schematic Diagram 

Transistors Q 1 and Q2 are buffer ampl ifiers with bases 
biased at -1. 7V that provide a low impedance input for 
the preamplifier outputs. Feedback occurs through the re
sistance-capacitance network between Q5 and Q4. 

With no differential input, the circuit acts as a unity gain 
amplifier for the strobe signal. The strobe signal (SASTO
SAST3) varies approximately between +3V (Vs) and +O.7V 
(Vt). In operation, the core output (about 26 mY) causes 
the output of the sense amplifier to swing down through 
OV to about -0.5V. The discriminator responds to such a 
signal because it discriminates about ground. With neither 
a strobe signal nor a core output, the sense amplifier does 
not fall to ground and no discriminator output is produced. 

3-25 SENSE SYSTEM CHARTS 

Figure 3-26 provides a summary of signals with module and 
pin locations for each data bit in a 16K Sigma 5 and 7 sense 
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system. These charts are especially useful in locating sense 
system signals during troubleshooting. 

3-26 TIMING AND CONTROL 

Basic timing in each memory bank is controlled by two 
600-ns delay lines. One of the delay lines controls the 
read half of a memory cycle, the other delay line controls 
the write half of a cycle. Figure 3-27 shows a simplified 
diagram of the read and write delay lines and initiating 
logic. Each delay line has taps at every 20-ns interval. 
Buffer and inverter delay sensors pick off the delay line 
pu Ise at strategic times. The outputs of the buffers and 
inverters are distributed to the memory control logic to 
provide the basic memory timing. 

All memory cycles start when signal S/READDL goes true 
and initiates the read delay line. At TR060 time, sig
nal NTR060 goes false and disables signal S/READDL. 

c 

c 



XDS 901586 

o 
DATA 

SIZE C/O SENSE LINE PREAMPLIFIER SENSE AMPLIFIER DISCRIM. 
BIT MODULE NAME PIN NAME INPUT OUTPUT INPUT OUTPUT OUTPUT 

OSlOOP 01 SPAOOP 32J09 32J37 26J45 26J43 26J40 

4K 31H OSlOON 00 SPAOON . 32J08 32J36 (SPAOOP) (MOOO) 
lSlOOP 51 SPAOOP 32Jll 32J37 25J44 

31G ISl00N 50 SPAOON 32JI0 32J36 (SPAOON) 
2SLOOP 01 SPAOOP 30J09 30J37 

8K 27H 2SLOON 00 SPAOON 30J08 30J36 STROBE 
3SLOOP 51 SPAOOP 30Jll 30J37 INPUT 

0 27G 3SLOON 50 SPAOON 30J1O 30J36 25J29 
4SLOOP 01 SPAOOP . 3IJ09 3IJ37 (SASTO) , 

12K 29H 4SLOON 00 SPAOON 31J08 31J36 
5SLOOP 51 SPAOOP 3IJll 3IJ37 

29G 5SLOON 50 SPAOON 31J 10 . 3IJ36 
6SLOOP 01 SPAOOP 29J09 29J37 

16K 25H 6SLOON 00 SPAOON 29J08 29J36 
7SLOOP 51 SPAOOP 29Jll 29J37 

25G 7Sl00N 50 SPAOON 29JI0 29J36 
OSLOIP 03 SPAOI P 32J25 32J35 26J47 26J39 26J38 

4K 31H OSLOIN 02 SPAOI N 32J24 32J34 (SPAOI P) (MOOl) 
ISLOIP 49 SPAOl P 32J23 32J35 26J46 

31G ISLOIN 48 SPAOI N 32J22 32J34 (SPAOIN) 
2SLOI P 03 SPAOl P 30J25 30J35 

8K 27H 2SLOI N 02 SPAOl N 30J24 30J34 STROBE 
3SLOIP 49 SPAOI P 30J23 30J35 INPUT 

1 
27G 3SLOI N 48 SPAOI N 30J22 30J34 26J29 

4SLOI P 03 SPAOI P 31J25 31J35 (SASTO) 

12K 29H 4SLOI N 02 SPAOI N 31J24 31J34 
5SLOI P 49 SPAOI P 3IJ23 31J35 

29G 5SLOI N 48 SPAOI N 31J22 3IJ34 
6SLOIP 03 SPAOI P 29J25 29J35 

16K 25H 6SLOI N 02 SPAOI N 29J24 29J34 
7SLOI P 49 SPAOI P 29J23 29J35 

25G 7SLOI N 48 SPAOI N 29J22 29J34 
OSL02P 05 SPA02P 32J03 32J41 'L6Ji.I 'L6JJJ 'L6JJ4 

4K 31H OSL02N 04 SPA02N 32J02 32J40 (SPA02P) (M002) 
ISl02P 47 SPA02P 32J05 32J41 26J28 

31G ISl02N 46 SPA02N 32J04 32J40 (SPA02N) 
2SL02P 05 SPA02P. 32J03 30J41 

8K 27H 2SL02N 04 SPA02N 30J02 30J40 STROBE 
3SL02P 47 SPA02P 30J05 30J41 INPUT 

2 27G 3SL02N 46 SPA02N 30J04 30J40 26J29 
4SL02P 05 SPA02P 3lJ03 3lJ41 (SASTO) 

12K 29H 4SL02N 04 SPA02N 3IJ02 31J40 
5SL02P 47 SPA02P 31J05 31J41 

29G 5SL02N 46 SPA02N 31J04 31J40 
6SL02P 05 SPA02P 29J03 29J41 

16K 25H 6SL02N 04 SPA02N 29J02 29J40 
7SL02P 47 SPA02P 29J05 29J41 

25G 7SL02N 46 SPA02N 29J04 29J40 
OSL03P 07 SPA03P 32J19 32J39 26J22 26J14 26J12 

4K 31H OSL03N 06 SPA03N 32J18 32J38 (SPA03P) (M003) 
ISL03P 45 SPA03P 32J27 32J39 26J21 

31G ISL03N 44 SPA03N 32J26 32J38 (SPA03N) 
2SL03P 07 SPA03P 30J 1~ 30J39 

8K 27H 2SL03N 06 SPA03N 30J18 30J38 
3SL03P 45 SPA03P 30J27 30J39 STROBE 

3 
27G 3SL03N 44 SPA03N 30J26 30J38 INPUT 

4SL03P 07 SPA03P 31J19 3IJ39 26J20 

12K 29H 4SL03N 06 SPA03N 31J18 3IJ38 (SASTO) 
5SL03P 45 SPA03P 31J27 3IJ39 

29G 5SL03N 44 SPA03N 31J26 3IJ38 
6SL03P 07 SPA03P 29J19 29J39 

16K 25H 6SL03N 06 SPA03N 29J18 29J38 
7SL03P 45 SPA03P 29J27 29J39 

25G 7SL03N 44 SPA03N 29J26 29J38 
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r 
'--- .. 

DATA 
SIZE C/O SENSE LINE PREAMPLIFIER SENSE AMPLIFIER DISCRIM. 

BIT MODULE NAME PIN NAME INPUT OUTPUT INPUT OUTPUT OUTPUT 
OSl04P 51 SPA04P 32J21 32J43 26J23 26J06 26JOa 

4K 32G OSI04N 50 SPA04N 32J20 32142 (SPA04P) (MOO4) 
lSl04P 01 SPA04P 32J13 32J43 25J24 

32H lSL04N '00 SPA04N 32J12 32J42 (SPA04N) 
2SL04P 51 SPA04P 3OJ21 30J43 

8K 2aG 2SL04N 50 SPA04N 30J20 30J42 STROBE 
3SL04P 01 SPA04P 30J13 30J43 INPUT 

4 2aH 3SL04N 00 SPA04N 30J12 20J42 26J20 
4SL04P 51 SPA04P 31J21 31J43 (SASTO) 

12K 30G 4SL04N 50 SPA04N 31J20 31J42 
5SL04P 01 SPA04P 31J13 31J43 

30H 5SL04N 00 SPA04N 31J12 31J42 
6SL04P 51 SPA04P 29J21 29J43 

16K 26G 6SL04N 50 SPA04N 29J20 29J42 
7SL04P 01 SPA04P 29J13 29J43 

26H 7Sl04N 00 SPA04N 29J12 29J42 
OSL05P 49 SPA05P 32J07 32J45 26J25 26J01 26J04 

4K 32G OSL05N 48 SPA05N 32J06 32J44 (SPA05P) (M005) 
lSL05P 03 SPA05P 32J15 32J45 26J26 

32H lSL05N 02 SPA05N 32J14 32J44 (SPA05N) 
2SL05P 49 SPA05P 30J07 30J45 

8K 2aG 2SL05N 48 SPA05N 30J06 30J44 STROBE 
3SL05P 03 SPA05P 30J15 30J45 INPUT 

28H 3SL05N 02 SPA05N 3OJ14 30J44 26J20 
5 4SL05P 49 SPA05P 31J07 31J45 (SASTO) 

12K 30G 4SL05N 48 SPA05N 31J06 31J44 
5SL05P 03 SPA05P 31J15 31J45 

30H 5SL05N 02 SPA05N 31J14 31J44. 
6SL05P 49 SPA05P 29J07 29J45 

16K 26G 6Sl05N 4S SPA05N 29J06 29J44 
7SL05P 03 SPA05P 29J15 29J45 

26H 7SL05N 02 SPA05N 29J14 29J44 
\ 
'--

OS L06P 47 SPA06P 28J09 2SJ37 25J45 25J43 25J40 

4K 32G OSL05N 46 SPA06N 2SJOS 2SJ36 (SPA06P) (MOO6) 
lSL06P 05 SPA06P 28J11 2SJ37 25J44 

32H lSL06N 04 SPA06N 2SJ10 2SJ36 (SPA06N) 
2SL06P 47 SPA06P 22J09 22J37 

8K 2SG 2SL06N 46 SPA06N 22JOS 22J36 STROBE 
3SL06P 05 SPA06P 22J11 22J37 INPUT 

6 2SH 3SL06N 04 SPA06N 22J10 22J36 25J29 
4SL06P 47 SPA06P 27J09 27J37 (SASTO) 

12K 30G 4SL06N 46 SPA06N 27JOS 27J36. 
5SL06P 05 SPA06P 27J11 27J37 

30H 5SL06N 04 SPA06N 27J10 27J36 
6Sl06P 47 SPA06P 21J09 21J37 

16K 26G 6Sl06N 46 SPA06N 2UOS 21J36 
7SL06P 05 SPA06P 2Ull 21J37 

26H SSL06N 04 SPA06N 2U10 21J36 
OSL07P 45 SPA07P 28J25 2SJ35 25J47 25J39 25J3S 

4K 32G OSL07N 44 SPA07N 2SJ24 28J34 (SPA07P) (M007) 
lSL07P 07 SPA07P 28J23 28J35 25J46 

32H lSL07N 06 SPA07N 28J22 2SJ34 (SPA07N) 
2SL07P 45 SPA07P 22J25 22J35 

8K 2SG 2SL07N 44 SPA07N 22J24 22J34 STROBE 
3Sl07P 07 SPA07P 22J23 22J35 INPUT 

7 2SH 3SL07N· 06 SPA07N 22J22 22J34 25J29 
4SL07P' 45 SPA07P 27J25 27J35 (SASTO) 

12K 30G 4Sl07N 44 SPA07N 27J24 27J34 
5SL07P 07 SPA07P 27J23 27J35 

30H 5SL07N 06 SPA07N 27J22 27J34 
6SL07P 45 SPA07P 2U25 21J35 

16K 26G 6SL07N 44 SPA07N 2U24 21J34 
7SL07P 07 SPA07P 2U23 21J35 

26H 7SL07N 06 SPA07N 2U22 2U34 
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o DATA 
SIZE C/D SENSE LINE PREAMPLIFIER SENSE AMPLIFIER DISCRIM. 

BIT MODULE NAME PIN NAME IUPUT OUTPUT INPUT OUTPUT OUTPUT 
OS LOSP 01 SPAOSP 2SJ03 2SJ41 25J22 25J14 25J12 

4K 23H OSLOSN 00 SPAOSN 2SJ02 2SJ40 (SPAOSP) (MDOS) 

r---lli-0a P 51 SPAOSP 2SJ05 2SJ41 25J21 
23_G ISL08N 50 SPAOSN 2SJ04 2SJ40 (SPAOSN) 

2SLOSP 01 SPAOSP 22J03 22J41 

OK 19H 2SLOSN 00 SPAOSN 22J02 22J41 STROBE 
3SLOSP 51 SPAOSP 22J05 22J41 INPUT 

S 
19G 3SLOSN 50 SPAOSN 22J04 22J40 25J20 

4SLOSP 01 SPAOSP 27J03 27J41 (SASTl) 

12K 21H 4SLOSN 00 SPAOSN 27J02 27J40 
5SLOSP 51 SPAOSP 27J05 27J41 

21G 5SLOSN 50 SPAOSN 27J04 27J40 
5Sl0SP 01 SPAOSP 21J03 21J41 

16K 17H 6SLOSN 00 SPAOSN 21J02 21J40 
7SLOSP 51 SPAOSP 21J05 21J41 

17G 7SLOSN 50 SPAOSN 21J04 21J40 
OS L09P 03 SPA09P 2SJ19 2SJ39 25J23 25J06 25JOS 

4K 23H OSL09N 02 SPA09N 2SJ1S . 2SJ3S (SPA09P) (MD09) 
lSL09P 49 SPA09P 2SJ27 2SJ39 25J24 

23G lSL09N 48 SPA09N 2SJ26 2SJ3S (SPA09N) 
2SL09P 03 SPA09P 22J19 22J39 

OK 19H 2SL09N 20 SPA09N 22JlS 22J3S STROBE 
3SL09P 49 SPA09P 22J27 22J39 INPUT 

9 
19G 3SL09N 48 SPA09N 22J26 22J3S 25J20 

4SL09P 03 SPA09P 27J19 27J39 (SASTl) 

12K 21H 4SL09N 02 SPA09N 27J1S 27J3S 
5SL09P 49 SPA09P 27J27 27J39 

21G 5SL09N 4S SPA09N 27J26 27J3S 
6SL09P 03 SPA09P 21J19 21J39 

16K 17H 6SL09N 02 SPA09N 21J1S 2lJ3S 
7SL09P 49 SPA09P 21J27 2lJ39 

o 17G 7SL09N 4S SPA09N 21J26 21J3S 
OSLlOP 05 SPA10P 2SJ21 2SJ43 25J25 25JOI 25J04 

4K 23H OSL 10N 04 SPA10N 2SJ20 2SJ42 (SPAI0P) (MD1O) 
lSLlOP 47 SPA10P 2SJ13 2SJ43 25J26 

23G ISLlON 46 SPA10N 2SJl2 2SJ42 (SPA JON) 
2SLlOP 05 SPAI0P 22J21 22J43 

8K 19H 2SLlON 04 SPAION 22J20 22J42 STROBE 
3SLlOP 47 SPAIOP 22J13 22J43 INPUT 

10 19G 3SLlON 46 SPA10N 22J12 22J42 25J20 
4SLlOP 05 SPAIOP 27J21 27J43 (SASTl) 

12K 21H 4SLlON 04 SPA10N 27J20 27J42 
5SLlOP 47 SPAIOP 27J13 27J43 

21G 5SLlON 46 SPA10N 27J12 27J42 
6SLlOP 05 SPAIOP 21J21 2lJ43 

16K 17H 6SLlON 04 SPA10N 21J20 2lJ42 
7SLlOP 47 SPAIOP 21J13 2lJ43 

17G 7SLlON 46 SPA10N 21J12 2lJ42 
OSLll P 07 SPAIIP 2SJ07 2SJ45 25J27 25J33 25J34. 

4K 23H OSLlI N 06 SPAll N 2SJ06 2SJ44 (SPAIIP) (MDll) 
lSLlIP 45 SPAll P 2SJ15 2SJ45 25J2S 

23G lSLlIN 44 SPAllN 2SJ14 2SJ44 (SPAll N) 
2SLlI P 07 SPAll P 22J07 22J45 

8K 19H 2SLll N 06 SPAllN 22J06 22J44 
3SLlIP 45 SPAll P 22J15 22J45 STROBE 

11 
19G 3SLlI N 44 SPAIIN 22J14 22J44 INPUT 

4SLll P 07 SPAIIP 27J07 27J45 25J2S 

12K 2lH 4SLll N 05 SPAll N 2SJ06 27J44 (SASTO) 
5SL11 P 45 SPAIIP 27J15 27J45 

21G 5SLll N 44 SPAll N 27J14 27J44 
5SLlI P 07 SPAllP 2lJ07 21J45 

16K 17H 6SLlI N 06 SPAll N 2lJ06 2lJ44 
7SLll P 45 SPAllP 2lJl5 21J45 

17G SLSllN 44 SPAll N 21J14 2lJ44 
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DATA 
SIZE 

C/O SENSE LINE PREAMPLIFIER SENSE AMPLIFIER DlSCRIM. 
BIT MODULE NAME PIN NAME INPUT OUTPUT INPUT OUTPUT OUTPUT 

c 
OSL12P 51 SPA12P 20J09 20J37 23J47 23J39 23J38 

4K 24G OSL12N 50 SPA12N 20J08 20J36 (SPA12P) (MD12) 
lSL12P 01 SPA12P 20Jll 20J37 23J46 

24H lSL12N 00 SPA12N 20J10 20J36 (SPA12N) 
2SL12P 41 SPA12P 18J09 18J37 

8K 20G 2SL12N 50 SPA12N 18J08 18J36 STROBE 
3SL12P 01 SPA12P 18J11 18J37 INPUT 

12 
20H 3SL12N 00 SPA12N 18J10 18J36 23J29 

4SL12P 51 SPA12P 19J09 19J37 (SASTl ) 

12K 22G 4SL12N 50 SPA12N 19J08 19J36 
5SL12P 01 SPA12P 19J11 19J37 

22H 5Sl12N 00 SPA12N 19J10 19J36 
6SL 12P 51 SPA12P 17J09 19J37 

16K 18G 6Sl12N 50 SPA12N 17J08 17J36 
7SL12P 01 SPA12P 17J11 17J37 

18H 7S112N 00 SPA12N 17J10 17J36 
OSL13P 49 SPA13P 20J25 20J35 23J27 23J33 23J34 

4K 24G OSL13N 48 SPA13N 20J24 20J34 (SPA13P) (MD13) 
lSL13P 03 SPA13P 20J23 20J35 23J28 

24H lSL13N 02 SPA13N 20J22 20J34 (SPA13N) 
2SL13P 49 SPA13P 18J25 18J35 STROBE 

8K 20G 2SL13N 48 SPA13N 18J24 18J34 INPUT 
3SL13P 03 SPA13P 18J23 18J35 23J29 

13 
20H 3SL13N 02 SPA13N 18J22 18J34 (SASTl) 

4SL13P 49 SPA13P 19J25 19J35 

12K 22G 4SL13N 48 SPA13N 19J24 19J34 
5SL13P 03 SPA13P 19J23 19J35 

22H 5SL13N 02 SPA13N 19J22 19J34 
6SL13P 49 SPA 13P 17J25 17J35 

16K 18G 6SL13~ 48 SPA13N 17J24 17J34 
7SL13P 03 SPA13P 17J23 17J35 

ISH 7SL 13N 02 SPA13N 17J22 17J34 
OSL14P 47 SPA14P 20J03 20J41 23J22 23J14 23J12 

4K ?<ir-, OSI14N M SPAl4N 20102 20J40 (SPA14P) (MD14) 
ISI14P 05 SPA 14P 20105 20141 23J21 

24H lSL14N 04 SPA14N 20J04 20J40 (SPA14N) 
2SL14P 47 SPA14P 18J03 18J41 

8K 20G 2SL14N 46 SPA14N 18J02 18J40 STROBE 
3SL14P 05 SPA14P 18J05 18J41 INPUT 

14 
20H 3SL14N 04 SPA14N 18J04 18J40 23J20 

4SL14P 47 SPA14P 19J03 19J41 (SASTl) 

12K 22G 4SL14N 46 SPA14N 19J02 19J40 
5SL14P 05 SPA14P 19J05 19J41 

22H 5SL14N 04 SPA14N 19J04 19J40 
6SLl4P 47 SPA14P 17J03 17J41 

16K 18G 6S114N 46 SPA14N 17J02 17J40 
7SL14P 05 SPA14P 17J05 17J41 

18H 7SL14N 04 SPA14N 17J04 17J40 
OSL15P 45 SPA15P 20J 19 20J39 23J23 23J06 23J08 

4K 24G OSL15N 44 SPA15N 20J18 20J35 (SPA 15P) (MD15) 
lSL15P 07 SPA15P 20J27 20J39 28J24 

24H lSL15N 06 SPA15N 20J26 20J38 (SPA15N) 
2SL15P 45 SPA15P 18J19 18J39 

8K 20G 2SL15N 55 SPA15N 18J18 18J38 STROBE 
3SL15P 07 SPA15P 18J27 18J39 INPUT 

15 
20H 3SL 15N 06 SPA15N 18J26 18J38 23J20 

4SL 15P 45 SPA15P 19J19 19J39 (SASTl) 

12K 22G 4SL15N 44 SPA15N 19J18 19J38 
5SL15P 07 SPA15P 19J27 .19J39 

22H 5SL15N 06 SPA15N 19J26 19J38 
6SL15P 45 SPA15P 17J19 17J39 

16K 18G 6SL15N 44 SPA15N 17J18 17J38 
7SL15P 07 SPA15P 17J27 17J39 

18H 7SL15N 06 SPA15N 17J28 17J38 
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o 
DATA 

SIZE C/O SENSE LINE PREAMPLIFIER SENSE AMPLIFIER D1SCRIM. 
BIT MODULE NAME PIN NAME INPUT OUTPUT INPUT OUTPUT OUTPUT 

OSL 16P 01 SPA16P 20J21 20J43 23J25 23J01 23J04 

4K 15H OSL 16N 00 SPA16N 20120 20J42 (SPA16P) (MD16) 
ISL 16P 51 SPA16P 20113 20J43 23J26 

1';~ ISL 16N '50 SPA16N 20J12 20J42 (SPA16N) 
2SL16P 01 SPA16P 18J2l 18J43 

8K llH 2SL16N 00 SPA16N 18J20 18J42 STROBE 
3SL16P 51 SPA16P 18J13 18J43 INPUT 

16 
llG 3SL16N 50 SPA16N 18J12 18J42 23J20 

4SL16P 01 SPA16P , 19J21 19J43 (SASTl) 

12K 13H 4SL16N 00 SPA16N 19J20 19J42 
5SL 16P 51 SPA16P 19J13 19J43 

.13.G 5SL16N 50 SPA16N 1911? 19J42 
6SL 16P 01 SPA16P 17121 17J43 

16K 09H 6SL16N 00 SPA16N 17.120 17J42 
7SL16P 51 SPA16P 17J13 17J43 

09G 7SL16N 50 SPA16N 17J12 17J42 
OSL17P 03 SPA17P 20J07 20J45 23J45 23J43 23J40 

4K 15H QSl17N 02 SPA17N 20.106 20J44 (SPA 17P) (MD17) 
lSL17P 49 SPAl7P 20J15 20J45 23J44 

15G lSL17N 48 SPA17N 20J14 20J44 (SPA17N) 
2SL17P 03 SPA17P 18J07 18J45 

8K llH 2SL17N 02 SPA17N 18J06 18J44 STROBE 
3SL17P 49 SPAl7P 18J15 18J45 INPUT 

17 
llG 3SL17N 48 SPA17N 18J14 18J44 23J29 

4SL17P 03 SPA17P 19J07 19J45 (SASTl ) 

12K 13H 4SL17N 02 SPA18N 19J06 19J44 
5S117P 49 SPA17P 19J15 19J45 

13G 5SL17N 48 SPA17N 19J14 19J44 
6SL17P 03 SPA17P 17J07 17J45 

o 16K 09H 6Sl17N 02 SPA17N 17J06 17J44 
7SL17P 49 SPA17P 17J14 17J45 

09G 7SL17N 48 SPA17N 17J14 17J44 
OSl18P 05 SPA18P 15J09 15J37 09J27 09J33 09J34 

4K 15H OSL 18N 04 SPA18N 15J08 15J36 (SPA18P) (MD18) 
LSl18P 47 SPA18P 15Jll 15J37 09J28 

15G lSLl8N 46 SPA18N 15110 15J36 (SPA18N) 
2S.l18P 05 SPA18P 13J09 13J37 

8K IlH 2SL18N 04 SPA18N 13.108 13J36 
3SL 18P 47 SPA18P 13J 11 13J37 STROBE 

18 
llG 3SL18N 46 SPA18N 13JI0 13J36 INPUT 

4SL18P 05 SPA18P 14J09 14J37 09J29 

12K 13H 4SL 18N 04 SPA18N 14J08 14J36 (SAST2) 
5S118P 47 SPA18P 14Jll 14J37 

13G 5Sl18N 46 SPA18N 14JI0 14J36 
6Sl1RP 05 SPA18P 12J09 12J37 

16K 09H 6SLl8N 04 SPA18N 12J08 12J36 
7SL18P 47 SPA18P 12Jll 12J37 

·09G 7SL18N 46 SPA18N 12JI0 12J36 
OSL19P 07 SPA 19P 15J25 15J35 09J22 09J14 09J12 

4K 15H OSL19N 06 SPA19N 15J24 15J34 (SPA19P) (MD19) 
lS119P 45 SPA19P 15J23 15J35 09J21 

15G lSL19N 44 SPA19N 15J22 15J34 
ill 19P 07 SPA19P 13J25 13J35 STROBE 

8K llH 2Sl19N 06 SPA19N 13J24 13J34 INPUT 
3SLl9P 45 SPA19P 13J23 13J35 09J20 

19 
llG 3Sl19N 44 SPA19N 13J22 13J34 (SAST2) 

4S119P 07 SPA19P 14J25 14J35 

12K 13H 4SLl9N 06 SPA19N 14J24 14J34 
5SLl9P 45 SPA19P 14J23 14J35 

13G 5Sl19N 44 SPA19N 14J22 14J34 
6SL 19P 07 SPA19P 12J25 12J35 

16K 09H 6SL19N 06 SPA19N 12J24 12J34 
7SL19P 45 SPA19P 12J23 12J35 

09G 7SLl9N 44 SPA19N 12J22 12J34 
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c 
DATA 

SIZE C/D SENSE LINE PREAMPLIFIER SENSE AMPLIFIER DISCRIM. 
BIT MODULE NAME PIN NAME INPUT OUTPUT INPUT OUTPUT OUTPUT 

OSL20P 51 SPA20P 15J03 15J41 09J23 09J06 09J08 

4K 16G OS120N 50 SPA20N ISJ02 15J40 (SPA20P) (MD20) 
1 S120P 01 SPA20P 15J05 15J41 09J24 

lnH lC;I?ON '00 SPA20N 15104 15J40 (SPA20N) 
2SL20P 51 SPA20P 13J03 13J41 

8K 12G 2SL20N 50 SPA20N 13J02 13J40 
3SL20P 01 SPA20P 13J05 13J41 STROBE 

20 
12H 3SL20N 00 SPA20N 13J04 13J40 INPUT 

4SL20P 51 SPA20P , 14J03 14J41 09J20 

12K 14G 4SL20N 50 SPA20N 14J02 14J40 (SAST2) 
5SL20P 01 SPA20P 14J05 14J41 

14H 5SL20N 00 SPA20N 14J04 14J40 
6SL20P 51 SPA20P 12J03 12J41 

16K lOG 5SL20N 50 SPA20N 12J02 12J40 
7SL20P 01 SPA20P 12J05 12J41 

10H 7SL20N 00 SPA20N 12J04 f2J . .ro-
OSL21P 49 SPA21 P 15J19 15J39 09J25 09JOI 09J04 

4K 16G OSL21 N 48 SPA21 N 15J18 15J38 (SPA21 P) (MD21) 
ISL21P 03 SPA21P 15J27 15J39 09J26 

16H ISL21N 02 SPA21 N 15J26 15J38 (SPA21 N) 
2SL21P 49 SPA21P 13J19 13J39 

8K 12G 2SL21 N 48 SPA21 N 13J18 13J38 STROBE 
3SL21 P 03 SPA21P 13J27 13J39 INPUT 

21 12H 3SL21 N 02 SPA21 N 13J26 13J38 09J20 
4SL21P 49 SPA21P 14J19 14J39 (SAST2) 

12K 14G 4SL21 N 48 SPA21 N 14J18 14J38 
5SL21 P 03 SPA21P 14J27 14J39 

14H 5SL21 N 02 SPA21 N 14J26 14J38 
6SL21P 49 SPA21P 12J19 12J39 

16K lOG 6SL21 N 48 SPA21 N 12J18 12J38 
7SL21 P 03 SPA21P 12J26 12J39 

10H 7SL21 N 02 SPA21 N 12J26 12J38 
OSL22P 47 SPA22P 15J21 15J43 08J45 OBJ43 OBJ40 

c· 
4K 16G OSL22N 46 SPA22N 15J20 15J42 (SPA22P) (MD22) 

lSL22P 05 SPA22P 15J13 15J43 08J44 
16H lSL22N 04 SPA22N 15J12 15J42 (SPA22N) 

2SL22P 47 SPA22P 13J21 13J43 

8K 12G 2S122N 46 SPA22N 13J20 13J42 
3SL22P 05 SPA22P 13J13 13J43 STROBE 

22 
12H 3SL22N 04 SPA22N 13J12 13J42 INPUT 

4S L22P 47 SPA22P 14J21 14J43 08J29 

12K 14G 4SL22N 46 SPA22N 14J20 14J42 (SAST2) 
5S L22P 05 SPA22P 14J13 14J43 

14H 5SL22N 04 SPA22N 14J12 14J42 
6SL22P 47 SPA22P 12J21 12J43 

16K lOG 6SL22N 46 SPA22N 12J20 12J42 
7SL22P 05 SPA22P 12J13 12J43 

IOH 7SL22N 04 SPA22N 12J12 12J42 
OSL23P 45 SPA23P 15J07 15J45 08J46 OBJ39 08J38 

4K 16G OSL23N 44 SPA23N 15J06 15J44 (SPA23P) (MD23) 
1 SL23P 07 SPA23P 15J15 15J45 08J46 

16H lSL23N 06 SPA23N 15J14 15J44 (SPA23N) 
2SL23P 45 SPA23P 13J07 13J45 

8K 12G 2SL23N 44 SPA23N 13J06 13J44 STROBE 
3SL23P 07 SPA23P 13J15 13J45 INPUT 

23 
12H 3SL23N 06 SPA23N 13J14 13J44 08J29 

4SL23P 45 SPA23P 14J07 14J45 (SAST2) 

12K 14G 4SL23N 44 SPA23N 14J06 14J44 
5SL23P 07 SPA23P 14J15 14J45 

14H 5SL23N 06 SPA23N 14J14 14J44 
6SL23P 45 SPA23P 12J07 12J45 

16K lOG 6SL23N 44 SPA23N 12J06 12J44 
7S123P 07 SPA23P 12J15 12145 

10H 7SL23N 06 SPA23N 12114 12J44 
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o 
DATA 

SIZE 
C/D SENSE Llt~E PREAMPLIFIER SENSE AMPLIFIER DISCRIM. 

BIT MODULE NAME PIN NAME INPUT OUTPUT INPUT OUTPUT OUTPUT 
OSL24P 01 SPA24P I1J09 I1J37 08J22 08J14 08J12 

4K 07H OSL24N 00 SPA24N IlJ08 I1J36 (SPA24P) (MD24) 
lSL24P 51 SPA24P I1Jll I1J37 08J21 

07G lSL24N 50 SPA24N I1JI0 tlnL- (SPA24N) 
2SL24P 01 SPA24P 05J09 05J37 

8K 03H 2SL24N 00 SPA24N 05J08 05136 STROBE 
3SL24P 51 SPA24P 05Jll 05J37 INPUT 

03G 3SL24N 50 SPA24N 05JI0 05J36 08J20 
24 4SL24P 01 SPA24P 10J09 lOJ37 (SAST3) 

12K OSH 4SL24N 00 SPA24N. lOJ08 10J38 
5SL24P 51 SPA24P 10Jll 10J37 

05G 5SL24N 50 SPA24N 10JI0 10J36 
6S124P 01 SPA24P 04J09 041:17 

16K 01H 6SL24N 00 SPA24N 04J08 041:1f. 

7SL24P 51 SPA24P 04Jll 04137 
01G 7SL24N 50 SPA24N 04JI0 04J36 

OSL25P 03 SPA25P IlJ25 I1J35 08J23 08J06 08J08 

4K 07H OSL25N 02 SPA25N I1J24 I1J34 (S PA25 P) (MD25) 
lSL25P 49 SPA25P I1J23 IlJ35 08J24 

07G lSL25N 48 SPA25N 11J22 I1J34 (S PA25 N) 
2SL25P 03 SPA25P 05J25 05J35 

8K 03H 2SL25N 02 SPA25N 05J24 05J34 STROBE 
3SL25P 49 SPA25P 05J23 05J35 INPUT 

25 
03G 3SL25N 48 SPA25N 05J22 05J34 08J20 

4SL25P 03 SPA25P IOJ25 IOJ35 (SAST3) 

12K 05H 4SL25N 02 SPA25N IOJ24 101:14 
5SL25P 49 SPA25P 10J23 10135 

05G 5SL25N 48 SPA25N IOJ22 10134 
6SL25P 03 SPA25£ 04J25 04135 

16K OIH 5SL25N 02 SPA25b1 04J24 04J34 
7SL25P 49 SPA25~ 04J23 04J35 o OIG 7SL25N 48 SPA25N 04J22 04J34 
OSL26P 05 SPA26P llJ03 11141 08J25 08JOI 08J04 

4K 07H OSL26N 04 SPA26~ I1J02 11140 (SPA26P) (MD26) 
ISL26P 47 SPA26P IU05 lU41 08J26 

07G ISL26N 46 SPA26N I1J04 IU40 (SPA26N) 
2SL26P 05 SPA26P 05J03 05J41 

8K 03H 2SL26N 04 SPA26N 05J02 05140 STROBE 
3SL26P 47 SPA26P 05J04 05Hl INPUT 

26 
03G 3SL26N 46 SPA26N 05J04 05J40 08J20 

4SL26P 05 SPA26P lOJ03 IOJ41 (SAST3) 

12K 05H 4SL26N 04 SPA26N lOJ02 lOJ40 
5SL26P 47 SPA26P IOJ05 IOJ41 

05G 5SL26N 46 SPA26N IOJ04 lOJ40 
6SL26P 05 SPA26P 04J03 04J41 

16K 01H 6SL26N 04 SPA26N 04J02 04J40 
7SL26P 47 SPA26P 04J05 04J41 

01G 4SL26N 46 SPA26N 04J04 04J40 
OSL27P 07 SPA27P IUl9 11J39 06J45 06J43 06J40 

4K 07H OSL27N 06 SPA27N IU18 lU38 (SPA27P) (MD27) 
ISL27P 45 SPA27P 11J27 11J39 06J44 

07G ISL27N 44 SPA27N 11J26 IlJ38 (SPA27N) 
2SL27P 07 SPA27P 05JI9 05J39 

8K 03H 2SL27N 06 SPA27N 05JI8 05J38 STROBE 
3SL27P 45 SPA27P 05J27 O'i 1:19 INPUT 

27 03G 3SL27N 44 SPA27N 05J26 O.'i I:lR 06J29 
4SL27P 07 SPA27P IOJI9 10139 (SAST3) 

12K 05H 4SL27N 06 SPA27N IOJl8 1013R 
5SL27P 45 SPA2Z1'. 10127 IOJ39 

05G 5SL27N 44 SPA27N IOJ26 101:l~ 

5SL27P 07 SPA27P 04JI9 041:19 

16K 01H 6SL27N 05 SPA2/1'-l 04J18 0413R 
7SL27P 45 SPA2Z.!'. 04J27 041:19 

OIG 7S127N 144 SPA2ll'-J. _OAl26 ()AI~Q 

901586A.311,17 

o 
Figure 3-26. Core Memory Sense System Charts (Sheet 7 of 9) 
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c 

DATA 
SIZE C/D SENSE LINE PREAMPLIFIER SENSE AMPLIFIER DISCRIM. 

BIT MODULE NAME PIN NAME INPUT OUTPUT INPUT OUTPUT OUTPUT 
OSL28P 51 SPA28P llJ21 llJ43 06J47 06J39 O6J38 

4K 08G OS128N 50 SPA28N llJ20 llJ42 (SPA28P) (MD28) 
lSL28P 01 SPA28P llJ13 llJ43 06J46 

08H lSL28N 00 SPA28N 1111? 11 I A.? (SPA28N) 
2<;12BP 51 SPA?RP 0_'l1?1 0_'l1A.::1 

8K OA.G 2<;12BN 50 <;PA2BN 05120 051A.2 
3SL28P 01 SPA28P 05J13 05J43 STROBE 

04H 3SL28N 00 SPA28N 05J12 05J42 INPUT 
28 4SL28P 51 SPA28P 10J21 10J43 06J29 

12K O6G 4SL28N 50 SPA28N 10J20 10J42 (SAST3) 
5SL28P 01 SPA28P 10J13 lOJ43 

O6H 5SL28N 00 SPA28N 10J12 10J42 
6SL28P 51 SPA28P 04J21 04J43 

16K 02G 6SL28N 50 SPA28N 04J20 04J42 
7SL28P 01 SPA28P 04J13 04J43 

02H 7SL28N 00 SPA2~N 04J12 04J42 
OSL29P 49 SPA29P l1J07 llJ45 O6J27 06J33 06J34 

4K 08G OSL29N 48 SPA29N llJ06 llJ44 (SPA29P) (MD29) 
lSL29P 03 SPA29P llJ15 llJ45 06J28 

08H lSL29N 02 SPA29N llJ14 llJ44 (SPA29N) 
2SL29P 49 SPA29P 05J07 05J45 

8K 04G 2SL29N 48 SPA29N 05J06 05J44 STROBE 
3SL29P 03 SPA29P 05J15 05J45 INPUT 

29 
04H 3SL29N 02 SPA29N 05J14 05J44 06J29 

4SL29P 49 SPA29P 10J07 lOJ45 (SAST3) 

12K O6G 4SL29N 48 SPA29N 10J06 lOJ44 
5SL29P 03 SPA29P 10J15 10J45 

O6H 5SL29N 02 SPA29N 10J14 lOJ44 
6SL29P 49 SPA29P 04J07 04J45 

16K 02G 6SL29N 48 SPA29N 04J06 04J44 
7SL29P 03 SPA29P 04J15 04J45 

02H 7SL29N 02 SPA29N 04J14 04J44 
OSL30P 47 SPA30P 03J09 03J37 O6J22 O6J14 O6J12 

4K 08G OSL30N 46 SPA30N 03J08 03J36 (SPA30P) (MD30) 
lSL30P 05 SPA30P 03Jll 03J37 06J21 

08H lSL30N 04 SPA30N 03Jl0 ml::ll-. 
2SL30P 47 SPA30P 03J19 03J39 

8K 04G 2SL30N 46 SPA30N 03J18 03J38 STROBE 
3SL30P 05 SPA30P 03J27 03J39 INPUT 

04H 3SL30N 04 SPA30N 03J26 03J38 06J20 
30 4SL30P 47 SPA30P 02J09 02J37 (SAST3) 

12K O6G 4SL30N 46 SPA30N 02J08 02J36 
5SL30P 05 SPA30P 02Jll 02J37 

O6H 5SL30N 04 SPA30N 02Jl0 02J36 
6SL30P 47 SPA30P 02J19 02J39 

16K 02G 6SL30N 46 SPA30N 02J18 02J38 
7SL30P 05 SPA30P 02J27 02J39 

02H 7SL30N 04 SPA30N 02J26 02J38 

901586A.311/8 

Figure 3-26. Core Memory Sense System Charts (Sheet 8 of 9) 
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C) 

DATA C/D SENSE LINE PREAMPLIFIER SENSE AMPLIFIER DISCRIM. 
BIT SIZE MODULE NAME PIN NAME INPUT OUTPUT INPUT OUTPUT OUTPUT 

I 
~~~P 45 SPA31P 03J25 03J35 06J23 06J06 06J08 

4K 08G OSL31 N 44 SPA31N 03J24 03J34 (SPA31 P) (MD31) 
ISL31P 07 SPA31P 03J23 03J35 06J24 

08H ISL31 N 06 SPA31 N 03J22 03J34 (SPA31 N) 
2SL31 P 45 SPA31P 03J21 03J43 

8K 04G 2SL31 N 44 SPA31 N 03J20 03J42 STROBE 
3SL31P 07 SPA31P 03J 13 03J43 INPUT 

04H 3SL31 N 06 SPA31N 03J12 03J42 06J20 
31 4SL31 P 45 SPA31P 02J25 02J35 (SAST3) 

12K 06G 4SL31 N 44 SPA31 N 02J24 02J34 
5SL31P 07 SPA31P 02J23 02J35 

O6H 5SL31 N 06 SPA31N 02J22 02J34 
6SL31P 45 SPA31P 02J21 02J43 

16K 02G 6SL31 N 44 SPA31 N 02J20 02J42 
7SL31P 07 SPA31 N 02J 13 02J43 

o 02H 7S131N Of.. ~PAill il2J12 02142 
OSL32P 09 SPA32P 03J03 03J41 06J25 06JOI 06J04 

4K 07H OSL32N 08 SPA32N 03J02 03J40 (SPA32P) (MD32) 
ISL32P 43 SPA32P 03J05 03J41 06J26 

07G ISL32N 42 SPA32N 03J04 03J40 (SPA32N) 
2SL32P 09 SPA32P 03J07 03J45 

8K 03H 2SL32N 08 SPA32N 03J06 03J44 
3SL32P 43 SPA32P 03J15 03J45 STROBE 

32 03G 3SL32N 42 SPA32N 03Jl4 03J44 INPUT 
(Parity) 4SL32P 09 SPA32P 02J03 02J41 06J20 

12K 05H 4SL32N 08 SPA32N 02J02 02J40 (SAST3) 
5SL32P 43 SPA32P 02J05 02J41 

05G 5SL32N 42 SPA32N 02J04 02J40 
5SL32P 09 SPA32P 02J07 02J45 

16K OIH 6SL32N 08 SPA32N 02J06 02J44 
7SL32P 43 SPA32P 02Jl5 02J45 

OIG 7SL32N 42 SPA32N 02Jl4 02J44 

901586A.311/9 
\ 0
, 

Figure 3-26. Core Memory Sense System Charts (Sheet 9 of 9) 
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Figure 3-27. Read and Write Delay Lines, Simplified Logic Diagram 
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XDS 901586 Paragraphs 3-27 to 3-30 

This produces a 60-ns pulse on the I ine. The write de lay 
line is initiated at TR160 for a full write operation (NWP 
true) or at TR560 for a partial write (WP true). The partial 
write mode requires a longer time between the read half
cycle and the write half-cycle. In this mode, parity is 
checked after the read half-cycle and new parity is gen
erated before the write half-cycle is initiated. In the 
full write mode, parity checking is omitted after the read 
half-cycle. Timing for different modes and ports is dis
cussed in paragraph 3-27. 

In figure 3-27 note that signal S/READDl, which initiates 
d memory cycle, is the result of the memory initiate signal, 
MI. This signal is latched for 100 ns after it goes true (it 
is disabled by TRlOO). As indicated in the figure, anyone 
of four AND gates can bring up MI as follows: 

a. If port C has recognized the address (AHC), if the 
source has sent a memory request (MQC), if the memory 
bank is not busy (NMB) with another memory cycle, and if 
neither port A nor port B has been given access 

b. If port A has been given the access dec ision (ADA) 
and if the port priority de lay line has run out (TP200) 

c. If port B has been given the access decision (ADB) 
and if the port priority delay line has run out (TP200) 

d. If a cyc Ie has just been completed (NMB) and if 
either port A or port B has had a memory request before 
TW320 time of that cycle (CFA or CFB, respectively). 
This is the result of an early access decision, explained 
in detail in paragraph 3-31. 

3-27 MEMORY CYCLE TIMING 

Timing for read-restore, full clear-write or partial write 
cycles using port C is shown in figures 3-28, 3-29, and 
3-30, respectively. These diagrams contain ideal wave
forms reflecting the logic equations and are not intended 
to show actual times since delays due to differences in 
cable lengths and other vadables are omitted. The logic 
used to generate these diagrams is listed in the sets of 
sequence charts contained"in section IV. The cha"rts may 
be compared to the timing diagrams for a detailed ana lysis 
of each memory cyc Ie type. 

Since a read and a write operation occur in every cycle, 
the timing diagrams are similar with only a few exceptions. 

The write delay line is initiated to restore the entire word 
to the cores after new parity is generated. In the partial 
write cycle, the write delay line is not started until TR560 
instead of TR160. This allows time to modify the word in 
the M-register. Before TR560, a word is read into the M
register from the cores and parity is checked. Signal MXM 
at TR480 goes false to clear out the unwanted byte or bytes 
according to the write-byte configuration. Then MXC (or 
MXB or MXA) transfers a new byte (or bytes) into the M
register from the active port. 

3-28 MODE CONTROL 

The three modes of operation, read-restore, full clear-write, 
and partial write, are controlled by the write byte latches 
set by the write byte lines of the accessed port. The write 
byte configuration determines the mode of operation. Fig
ure 3-31 is a simplified logic diagram showing the write 
byte and mode control logic. The write byte lines of each 
port are fed to the write byte latches, together with the 
corresponding port access decision signal (for example 
ADCMW, ••• ) and a timing signal from the read delay line, 
TMW. The latch outputs, MWO through MW3 are decoded 
by the mode control logic. The chart in the figure shows 
the result of the decode. Any configuration of the byte 
indicators other than all false (read) or all true (write) re
sults in the partial write mode. However, this is not true 
if an operation is aborted. An abort signal is generated by 
the CPU if an instruction attempts to write into a protected 
area of memory. A true abort si gnal on the port that has 
access causes mode signals write full and write partial (WF 
and WP) to be grounded if the abort signal occurs within 
100 ns after the read delay line is initiated. This also clears 
the write byte latches MWO through MW3, making them a \I 
zero. Wi th the byte latches a 1\ zero, the mode is changed 
from a write mode to a read mode thus preserving the pro
tected area of memory. If a partial write mode is aborted, 
the write delay line is initiated at TR160 instead of TR560 
time. 

3-29 M- REGISTER CONTROL 

The logic diagram for the most significant bit of the M
register, MOO, is shown in figure 3-32. This is typical of 
all M-register bits MOO through M31. Parity bit M32 is a 
special case and is discussed in paragraph 3-30. The 
left side of the diagram shows the input gating to latch 
MOO with data from a port (MAOO, MBOO, MCOO). The ga t
ing to latch MOO from the sense line discriminator (MDOO) 
is also shown. Data from the sense line discriminators is 
also appl ied to_ the gates shown on the ri ght side of the 
diagram. Through this gating, with signal DG(XX),the 
condition of MOO or the discriminator output is gated onto 
the output lines to the source. The status of MOO is restored 
to the cores through the gates shown on the lower right side 
of the diagram. The data is output to the V-inhibit circuits. 

3-30 PARITY CHECKING AND GENERATION 

The Sigma 5 and 7 memory employs odd parity; that is, if 
any word stored in memory contains an even number of ones, 
bit M32 contains a one, or if any word in memory contains 
an odd number of ones, bit M32 contains a zero. Parity is 
checked when a word enters the M-register from the cores 
during either a read-restore or partial write operation. Four 
levels of parity generators are used to test the word for an 
odd or an even number of ones. Fi gure 3-33 shows the 
four parity scheme levels. A fifth logic level reflects the 
status of each parity check. If the pari ty check is sat
isfactory, signal POK goes true; if a parity error exists, 
PE goes true. The parity circuitry shown in figure 3-33 
is used for both checking and generating odd parity. 
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Figure 3-28. Read-Restore, Port C, Timing Diagram 
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Figure 3-29. Full Clear-Write, Port C, Timing Diagram 
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Figure 3-30. Partial Write, Port C, Timing Diagram 
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Figure 3-31. Write Byte and Mode Control, Simplified Logic Diagram 
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Figure 3-32. M-Register (MOO, Typical of MOO-M31), Simplified Logic Diagram c' 
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Paragraphs 3-31 to 3-32 XDS 901586 

Signal NAPE (not a parity error) is true when either PS27 
or AP is true and when the other is false. In the case when 
both PS27 and AP are both true or both false (or equal), a 
si gnal is generated to set M32. Then when parity gate PG 
is true, POK is generated. 

To determine a parity error, PS27, AP and M32 are tested. 
Signal APE goes true if their sum is even but is not zero. 
Signal PE is generated when signal PG occurs. Signals 
PS27, AP, and M32 are also gated with PG to handle the 
case when they are all zeros or all ones. If all zeros, PE 
is generated; if all ones, POK is generated. 

3-31 PORT PRIORITY AND TIMING 

The time interval between the receipt of a memory request 
at a port and the occurrence of TO is ca lied the selection 
interval. The time between TO and the end of a memory 
cycle is the active interval. The selection interval iswidely 
variable depending on which port is requesting service, the 
current state of the memory, the mode operation, and cur
rent and subsequent requests at other ports. Figure 3-34 
shows read-restore timing for access through either port A 
or port B. The normal selection shown in the figure is 200 ns 
and is the result of two port delay lines each 100 ns long. 
(See figure 3-35.) A priority decision for the next cycle 
is called an early access decision when it is successfully 
gained before TW320 time of the current cycle. This in
volves port A and port B only. Port C cannot gain access 
whi Ie either port A or port B has access. As shown in fig
ure 3-34, a memory request on port B (MQB) before TW320 

500 600 

I I 

of the cycle where port A has access (MQA) allows port B 
to gain an early access decision. However, this occurs only 
because port A does not have another memory request. If 
another request is present on port A, the early access deci
sion would go to port A. Thus, port A would access for an
other cycle. 

Figure 3-36 shows the logic involved in a priority decision 
and figure 3-37 shows the port priority timing. Network A 
in figure 3-36 determines the early access decision, if one 
occurs. Signal CFA (cycle for A) or CFB (cycle for B) is 
generated in that case. If an early access decision is not 
possible (for example, after TW320), network B is enabled. 
The outputs of both network B and network A are applied 
to network C which produces the access decision signals. 
Note that if nei ther port A nor port B has been given ac
cess (ADA and ADB, respectively), signal ADC is true and 
port C gains access if a memory request is present. 

The address release logic in figure 3-36 shows how the ac
cess decision signals are used to generate the address release 
si gnal at TR60 of the memory cyc Ie. 

3-32 PORT OVERRIDE 

Port access priority can be overriden by a port override 
signal from the source. The logic diagram in figure 3-38 
shows how a given override signal grounds any memory re
quests on the other two ports designated by the override 
signal. The remaining port can then gain access when the 
current cycle is completed. Note that a port override signal 

n 
to 100 200 300 400 500 600 

I I I I I I I 
300 400 500 600 00 100 200 300 400 500 600 

I I I I I I I I I I L 
U L 

NORMAL OVERLAPPED 

~ SElECTION L ~ SELECTION L 
INTERVAL INTERVAL 

FIRST MEMORY CYCLE -I SECOND MEMORY CYCLE ---"-JI 
(ACTIVE INTERVAL) (ACTIVE INTERVAL) 901172A.3317 

Figure 3-34. Read-Restore Timing for Port A or B 
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does not interrupt a priority decision if one is in progress. 
Signal NAB (not A and not B) cannot go true until both 
APA and APB are false. If all override signals are true, 
no requests are allowed to go true. 

3-33 L-REGISTER CONTROL 

Control of the L-register for receivi ng an address involves 
signals derived from the access dec ision signals. Figure 
3-39 shows the logic and timing involved. The control 
timing diagram in the figure shows how the L-register is 
cleared at TW460 of each cycle (LXL and LXLOB) and is 
again enabled at the beginning of the next cycle. Signal 
LG and ei ther signal AD AS, ADBS or ADC are true depend
ing on which port has access for the next cycle. The address 
is latched into the L-register by the time TR060 arrives in 
the current cycle, so at that time, signal LG goes false. 

3-34 MEMORY BUSY AND MEMORY RESET 

The memory busy logic is shown in figure 3-40. Signal MB 
goes true when a memory cycle is initiated (MI), a port 
delay is initiated (IPD), or a HALT signal occurs. Either a 
memory reset (MR) or a combination of a memory fault reset 

NTP060 

NPFSRDLDCl 

APA 

APB 

(MFR) or parity error (PE) with a halt on fault (HOF) 
generates a HALT signal. Signal MB true indicates that the 
memory is engaged and that no new memory requests can be 
processed. The 2-3 f-Is delay line in the figure allows suf
ficient time for the current cycle to be completed before 
disabling MB. 

The memory reset logic is shown in figure 3-41. The mem
ory is held reset whi Ie power is being appl ied or removed 
from the system, by signal ST, and also when manual reset 
signal MRA, MRB or MRC is generated. With MR(X) true, 
signal HALT is generated and, by setting MB, inhibits any 
new memory requests from being processed. After an average 
delay of 2 f-Is to allow time for the current cycle to be com
pleted, signal MRD goes true, generating PFSRDLD. This 
signal drops all of the reset signals shown in figure 3-41. 
Thus all of the indicated latches are cleared. The memory 
fault latch, MF, shown in the figure is also cleared. Signal 
MF is generated by a parity error and is then gated with 
the bank number switches to control the memory fault indi
cators on the PCP. Latch MF can be cleared by the system 
reset signal or by the memory fault reset signal, MFR, shown 
in figure 3-41. 

S/PORTDL2 

S/PORTDL 

DLOO 

DL20 DL120 

DL40 DL140 

DL60 DL160 

DL80 DL180 

DLlOO DL200 TP200 

901172A.3318 

Figure 3-35. Ports A and B Delay Line, Simplified Logic Diagram 
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AHBEXP 

MOST 

NMI --Ir---..... 

NTW340 
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CFA 
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NTW340 
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~-------------------------L--------~--_+APB 

ADAMW 
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'-------i~ ADAS 
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ADCMI 
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t----------------_ ADC 

ADBMW 

ADBM 

'-----ADBS 

L....-------------------------L----------L--------------.ADB 

ADACO 
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901172A.3312 

Figure 3-36. Port Priority and Address Release, Simplified Logic Diagram 
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Figure 3-37. Port Priority Timing Diagram 
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Figure 3-38. Memory Request and Port OverrideJ Simplified Logic Diagram 
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NTW460 
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MI 
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Figure 3-39. L-Register Control, Simplified Logic Diagram 
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~--------~----------------------------.-------~~MB 

POSITIVE DELAY ELEMENT 

NMBDBLD 

NTW560 

MR 

MFR 

HOF 

MF 

PE---------L __ ~ 

HALT 

MI 

IPD 

NMB 

901172A. 3319 

Figure 3-40. Memory Busy (MB), Simplified Logic Diagram 

3-35 PORT EXPANDERS F AND S 

Port expanders F and S both provide the same functions as 
either port A or port B in a memory bank. These functions 
are interleaving, address recognition, and input/output. 
Each port in a port expander has its own set of starting ad
dress switches (see figure 2-2), but no other switches in the 
bank are duplicated in the port expander. Therefore, to 
perform interleaving and address recognition, seven inter
leave transformation signals are brought over from the port 
in the bank to which the port expander is connected. Sev
eral other timing and control signals are taken from the 
corresponding port in the bank to accomplish the port func
tions. All of these signals are defined in paragraph 3-36, 
which follows. Since interleaving and address recognition 
are discussed in paragraphs 3-8 and 3-9, the subjects are 
not inc luded in this description except to explain signal 
functions in the port expanders. 

3-36 SIGNAL FLOW 

Signal flow between each port in a port expander and the 
source to which the expander is connected is exactly the 
same as that between a memory port and its source. 

Table 3-4 lists the cables and pin assignments for signals 
between the source and a port in a port expander. Table3-5 

3-64 

lists the cables and pin assignments for signals between the 
port expander and either port A or port B. In addition to 
the 14 pins (table 3-4) equiva lent to the 14 pins of the 
33-ohm cables (table 3-5), seven pi ns in cable 4 and four 
pins in cable 5 are used by the ZT38 modules to transmit 
signals from the memory port to the port expander. These 
special signals are described as follows: 

a. Interleave transformation signals. These inc lude 
interleave size (signals NR08, NR16, NR32, and NR64), 
bank size (signals SO, Sl), and 12K suppression [signal (12K~. 
All are determined by the bank switches. 

b. START. Signal START is generated in memory and 
is conveyed to the port expander when one of the following 
conditions exists: 

1. The memory is not busy (NMB). 

2. The port expander has gained an early access 
decision (CFA or CFB). 

3. The current memory cycle is nearly complete 
(TW500), and, if the port expander is on port A, port B has 
not gained an early access decision or if the expander is 
on port B, there is no memory request on port A. 

c 

c 
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(POWER ON-TRUE AT LEAST 300 MS) 
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NO 

Nt 

N2 
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Figure 3-41. Memory Reset and Memory Fault, Simplified Logic Diagram 
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c. TW500. Derived fro~ the 500-ns tap on the write 
delay line in memory. TW500 may be used in memory to 
generate START and is conveyed to the port expander to 
end data transmissions. 

d. TO. Generated by memory at the beginning of a 
memory cycle. TO is conveyed to the port expander to 
generate address release and is used for phase control. 

e. NPFSRD. In the port expander, this signal becomes 
NFRES and functions as a power monitor and reset signal to 
clear fl ip-flops. 

Two signals not transmitted between the port expander and 
memory are L 15, because it is only used in address recogni
tion and not core se lection, and AH, because each port in 
the expander generates its own address here signal to the 
source when an address is recognized. 

3-37 PORT EXPANDER I/O FUNCTIONS 

The port expander I/o functions are common to both port 
expander F and port expander S. Figure 3 -42 shows a block 
diagram of the I/O functions for port 1 of port expander F. 
The remaining ports are connected in a similar way. The 
signals shown in the figure are defined in table 3-8. The 
standard signals shown are the address, data and control 
signals which are normally transferred between the source 
and a memory port. 

3-38 Priority Logic 

The priority logic selects one of the four ports for memory 
access. The port selection process begins when signal FPD 
is generated. FPD goes true when the START si gna I is re
ceived from the memory bank. This occurs only if there is 
coincidence of a memory request and an address here signal 
on at least one port. Figure 3-43 shows how signal FPD 

Table 3-4. Port Expander to Source, Pin Assignments 

Pin 
Cable 1 Cable 2 Cable 3 Cable 4 Cable 5 
ATll ATll ATll ATlO ATl1 

02 MOO II1II( ]:a M14 .. .... M28 -.c( .. L15 JIP MQ .-

01 MOl cs: la M15 cs: ..... M29 'III( .- L16 ... AH ... 
04 M02 C[ )lP M16 C( .... M30 iIIIIi( ..... Ll7 .... AR .-( 

03 M03 "'II:( ):a- M17 .. .- M31 .... Ll8 .... DR ... 
05 M04 CI )II: M18 ..... Jp- L29 ..... Ll9 .. PE .. 
06 M05 C( )110 M19 ... .- L30 .. L20 )110 SRA .-

07 M06 lIIIII{ ]II M20 oiIIIIi( .. L31 .. L21 )110 

08 M07 "C( .... M21 ..... ..... MWO .- L22 .- ABO .. 
09 M08 .. .... M22 .... ..... MW1 ..... L23 .. POK .. 
10 M09 ... .... M23 .. .. MW2 ....- L24 .- MR .. 
11 MlO .. .. M24 .... ..... MW3 ..... L25 ..... OR ... 
12 M11 l1li( .. M25 ... ..... DG ... L26 .- ORIL ... 
13 M12 ... .. M26 .. ... EDR ... L27 ... HOF .-

14 M13 ... ... M27 .. .. L28 ... MFR .... 

Legend 

.- Inputs to port 

... Outputs 

... .... Two-way signal flow 
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serves the selection function. FPD enables the A-buffers 
(F1A through F4A) and also causes a narrow gating pulse, 
FPDG, to be generated. One or more ports may have both 
a memory request and an address here signal. For those 
ports, the corresponding A-buffers are set and latched. 
When FPDG goes false after 20 ns, any further access is 
blocked. At this point, the higher priority buffers turn off 
the lower priority buffers through the inverter network 
shown in the figure. Only the highest priority of the A
buffers which were initially set remains on. This is the 
selected port. 

3-39 Gating 

Gating is accomplished in the port expander in phase A 
and phase B. The function of phase A is to gate the address; 

the function of phase B is to gate the data. Phase A begins 
with a port selection decision and ends with address release, 
AR. Signal AR is the first signal released by memory after 
a memory cycle is in process. Phase B begins with TO from 
the memory and ends with TW500. Signal TW500 is derived 
from the 500-ns tap of the write delay line near the end of 
a memory cycle. Phase A and phase B overlap as shown in 
figure 3-44, which summarizes the port expander control. 
This overlap occurs between TO, the beginning of a memory 
cycle, and AR (60 ns later). 

Phase A gates are driven directly from the access de
cision buffers through an intermediate level of buffering. 
They stay on during the entire se lection phase of the 
memory and turn off with AR. 

Table 3-5. Pin Assignments for Memory/Port Expander Cables 

Pin 
Cable 1 Cable 2 Cable 3 Cable 4 Cable 5 

ZT38 ZT38 ZT38 ZT38 ZT38 

02 MOO .. ~ M14 .. ~ M28 ...... .. MQ .. 
01 MOl .. .. M15 ..... .. M29 .. .. L16 ~ 

04 M02 .. ,... M16 ... .. M30 .. .. L17 ~ AR .. 
03 M03 ... ~ M17 .. .. M31 .. .. L18 .. DR .. 
05 M04 .. .. M18 ... .. L29 .. L19 .. PE .. 
06 M05 .. .. M19 .. ~ L30 .. L20 .. SRA ... 
07 M06 .... .. M20 ... .. L31 .. L21 .. 
08 M07 ... .. M21 ... • MWO .. L22 ... ABO ... 
09 M08 ... .. M22 ... ... MWl .. L23 .. POK ... 
10 M09 ... .. M23 ... .. MW2 .. L24 ... MR .. 
11 MI0 .... .. M24 ... ~ MW3 .. L25 ... OR ... 
12 Mll ... .. M25 .. .. DG ... . L26 .. ORIL .. 
13 M12 -.: ~ M26 ... ~ fDR .. L27 .. HOF .. 
14 M13 ... .. M27 ... .. L28 .. MFR .. 
15 NRQ8 .. START .... 

16 NR16 ... TW500 ... 
17 NR32 ... TO ... 
18 NR64 .. NPFSRD .. 
19 NSl ... 
20 NSO ... 
21 (12K) .. 

Legend: 

... To memory 

C( From memory .. .. Two-way signal flow 
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Figure 3-42. Input/Output Func~ions, Port Expander F, Port 1 
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Figure 3-43. Priority and Port Selectionl Simplified Logic Diagram 
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In addition to the address signals, the write byte signals 
(MWO-MW3), abort (ABO), and address release (AR) are gated 
by phase A gates. The remainder of the inputs and outputs 
are gated by phase B, except the special signals from the 
memory detailed in paragraph 3-36 which are not gated by 
either phase. 

If another request is present when phase A ends or if the 
same source sends a second request withi n 360 ns after AR, 
the port expander attempts to gain access through an early 
decision. If successful, phase A of the second request starts 
in the middle of phase B of the first request. 

3-40 PORT EXPANDER SIGNAL NAMES 

Signal names of the port expander are based on the memory 
signal names with prefixes added to identify a signal 
uniquely. The prefix of the name may consist of the first 
one or two characters; the base has an arbitrary length 
and, in general, is comparable to the memory signal of the 
same name. For example, a signal in port expander F has 
F for a prefix. The same signal may have a second prefix 
of X if the signal is input to the memory, or of Y, if the 
signal is output from memory. Some signals may have a 
suffix such as -1, -2, and so forth. These suffixes indicate 
equivalent signals which hav~ been ampl ified by more than 
one buffer to increase fanout. N, used at the beginning of 
a signal, means inverse and is not part of the prefix. Table 
3-6 lists the prefixes and table 3-7 lists the bases. 

3-41 GLOSSARY OF INTERNAL MEMORYSIGNALS 

The glossary of memory signals is listed in table 3-8. Only 
the internal signals of the memory are defined since the 
interface (input/output) signals are defined in paragraph 3-7. 

Table 3-6. Port Expander Signal Prefixes 

First 
Definition 

Second 
Definition 

Character Character 

1, 2, 3, 4 Port si gna Is 1, 2, 3, 4 Port signals 

X Input from 

F First port 
memory 

expander 
Y Output from 

S Second port 
memory 

expander 
G Ground 

Z Nonlogical 
signa Is (ground, V Voltage 
voltage, and 
so on) 

Note 

The second character is part of the base 
if it is not listed above 

Base 

(12K) 

(4K) 

500 

A 

ABO 

AH 

AR 

B 

B01 

DG 

DR 

EDR 

L15 

MOO 

MQ 

MWO 

N8 

OR 

Paragraphs 3-40 to 3-41 

Table 3-7. Port Expander Signal Bases 

Definition Base Defin ition 

12K memory size PD Priority decision 

4K memory size PD100D PD delayed 100 ns 

500 ns tap of PD20D PD delayed 20 ns 
write delay line 
in memory 

PE Pari ty error 

Phase A gate 
PEX Port expander(s) 

contro I 
is connected (as 
in SPEX) 

Abort 

PFSRD Deri ved from 
Address here PFSRDLD, power 

fai I-safe and reset 

Address release 
delayed 

Phase B gate 
POK Parity okay 

control 
Q Q signal (MQ 

Module loca- AH) 
tion B01 (as in 
ZGB01) 

RES Reset, derived 
from PFSRDLD 

Data gate 

R08 8 K interleave size 

Data release 

SO Bank size switch 
Early data SO 

release 

SRA Second request 
Address bit 15 allowed 

Data bit 0 START Start signa I from 
memory 

Memory request 
TO Time zero, derived 

from tap zero of 
Write byte sig- read delay line 
nal for byte 0 

T15 Transformed ad-
dress bi t 15 

Negative 8 
volts (as in 

T16X31 Bit 31 into bit 
ZNV8) 

position 16 ex-
change control 

Override TW500 Same as 500 
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Signal 

00YNIP-32YNIP 

00YPIP-32YPIP 

3YNCON"-3YNC7N 

3YNVON-3YNV7N 

3YPCON-3YPC7N 

3YPVON-3YPV7N 

(4K) 

(12K) 

ABOA, ABOB, ABOC 

ADA, ADB, ADC 

ADACO, ADBCO, ADCCO 

ADADG 

ADAM, ADBM, ADCMB, 
ADCMI 

ADAMW,ADBMW,ADCMW 

ADAS, ADBS 

ADBDG 

ADCDG 

AHA, AHB, AHC 

AP 

XDS 901586 

Table 3-8. Glossary of Internal Memory Signals 

Definition 

V-negative inhibit driver signals generated by the true condition of TNYI and 
the reset output of the respective M-register fl ip-flops 

V-positive inhibit driver signals generated by the true condition of TPYI and 
the reset output of the respective M-register flip-flops 

Y -negative current predrive elements which decode bits Ll9, L20, and L21 of 
the address register 

V-negative voltage predrive elements which decode bits L 18, L22, and L24 of 
the address register 

V-positive current predrive elements which decode bits Ll9, L20, and L21 of 
the address register 

V-positive voltage predrive elements which decode bits L 18, L22, and L24 of 
the address register 

Signal is true when the memory size switches are in the configuration NSO NS 1. 
Signal is used in address and interleave logic 

Signal is true when the memory size switches are in the configuration SO NS 1. 
Signal is used in the address here and interleave logic 

Abort signals from the CPU to ports A, B, and C. Signals are used to override 
a write operation to prevent changing the contents of a protected memory 
location 

Access decision signals used to indicate which port has priority for the current 
memory cyc Ie 

Intermediate port logic signals used to gate various timing signals to the CPU 
and lOP 

Port A data gate enable si gna I 

Signals derived from port priority logic and used to enable M-register transfer 
terms 

Signals derived from port priority logic and used to enable byte presence indi
cators 

Signals derived from port priority logic and used to enable L-register transfer 
terms 

Port B data gate enable signal 

Port C data gate enable signa I 

Address here signals as they appear in the internal memory logic. Signals are 
true when the requested address compares with the setting of the starti ng ad
dress switches for that particular memory bank (bits 15-19) 

Almost parity. Third level parity signal, true if bits MOO through M26 contain 
an odd number of ones 

(Cont i nued) 
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o Signal 

APA 

APB 

APE 

CFA, CFB 

DG 

DGAO-DGA7 

DGBO-DGB7 

DGCO-DGC7 

HALT 

0 
HOF 

IPD 

LlS-L31 

LlSSEN, Ll9SEN 

LA 15-LA31 

LA 16S-LA 19S 

LA lSL-LA 19L 

LA30 L, LA31 L 

LB15-LB31 

LB16S-LB19S 

o 
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Table 3-S. Glossary of Internal Memory Signals (Cont.) 

Definition 

Port A priority signal, which is true when AHA and MQA have been received 
and memory is not busy. Signal is used to trigger the port delay line causing 
IPD to go true 

Port B priority si gnal, which is true when AHB and MQB have been received 
and memory is not busy. Same function as APA 

Almost parity error. Fourth level parity signal, true if MOO through M32 
contain even number of ones indicating that error has occurred 

Port priority control signals for ports A and B. True when respective port has 
gained an early access decision 

Data gate enable signal used to enable data output gates for ports A, B, and 
C during a read-restore mode 

Port A data output gates. Signals gate output of M-register onto data lines 
for port A duri ng a read - restore mode 

Port B data output gates. Same function as DGAO-DGA7 

Port C data output gates. Same function as DGAO-DGA7 

A signal generated whenever the following conditions exist: Either the power 
fail-safe and reset (PFSR) are true or halt on fault (HOF) and memory fault 
(MF), AND-gated, are both true. The HALT signal is used to cause memory 
busy (MB) to stay true and to ignore any further memory requests 

Halt on fault signal generated by the CPU when parity error mode switch on 
PCP is in HALT position 

Initiate port delay signal used to. trigger the port delay lines for access 
decision when port A and port B have memory requests 

L-register outputs, used for X and Y core drive selection. Bits 15-17 do not 
go into the L-register. Instead, they are used for address recognition to select 
one of eight possible memory banks 

Dupl icate logic of LlS and Ll9 used to drive the preampl ifier selection signals 
PASLO-PASL7 where they appear as LlSJ and Ll9J 

Port A address signals as they appear at the input to port A after the port A 
cable receivers. LA20-LA29 are direct inputs to the L-register 

Port A memory selection signals. After interleave transformation by LA30 
and LA31, they are compared with starting address switch logic 

L-register inputs after address modification 

L-register inputs after address manipulation 

Port B address signals. Same function as LA15-LA31 

Port B memory selection signals. Same function as LA 16S-LA 19S 

(Continued) 
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Signal 

LB1SL, LB19L 

LB30L, LB31L 

LC15-LC31 

LC 16S-LC 19S 

LC lSL, LC 19L 

LC30L, LC31 L 

LXA --

LXB --

LXC --

LXL 

LXL --

MOO-M31 

M32 

M32XP 

MAOO-MA31 

MB 

MBOO-MB31 

MCOO-MC31 

MDOOP-MD31 P 

MD32P 

MF 

MFR 
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Table 3-S. Glossary of Internal Memory Signals (Cont.) 

Definition 

Port B special address signals. Same function as LA1SL and LA19L 

Port B memory selection signals. Same function as LA30L and LA31 L 

Port C address signals. Same function as LA 15-LA31 

Port C memory selection signals. Same function as LA16S-LA19S 

Port C special address signals. Same function as LA1SL and LA19L 

Port C memory selection signals. Same function as LA30L and LA31 L 

Port A transfer signals for address lines into the L-register 

Port B transfer signals for address lines into the L-register 

Port C transfer signals for address lines into the L-register 

Source of c lear and latch signals for the L -register 

L-register latch signals generated by LXL 

M-register flip-flops. The flip-flops accept data inputs from ports A, B, 
and C or from core memory discriminator outputs. Each complete memory 
bank (4, S, 12, or 16K) has its own M-register 

Parity flip-flop. Flip-flop M32 is set during a read-restore or partial write 
operation if the word from memory contains an even number of ones. Flip
flop M32 is set during a partial or full write if the data to be strobed into 
core memory has an even number of ones 

Parity flip-flop transfer signal used to set flip-flop M32 during parity genera
tion (partial or full write) 

Port A data lines. Inputs to the M-register 

Memory busy signal which is true during the time that memory is in the process 
of satisfying a memory request. The MB signal is also kept true during a memory 
halt condition to prevent any new memory requests from being honored 

Port B data lines. Inputs to the M-register 

Port C data lines. Inputs to the M-register 

Sense amplifier-discriminator outputs from core memory. Inputs to the M
register 

Sense amplifier-discriminator output from parity bit in core memory. Input to 
parity fl ip-flop 

Memory fault signal used to gate MFLOO-MFL07 memory fault signals 

Memory fault reset signal which is generated by the CPU and is used to 
reset MF 

(Continued) 
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o Signal 

MI 

MQA, MQ B, MQC 

MR 

MWO-MW3 

MWOA-MW3A 

MWOB-MW3B 

MWOC-MW3C 

MXAO-MXA3 

0 
MXBO-MXB3 

MXCOB-MXC3B 

MXCOI -MXC3I 

MXDOB-MXD3B 

MXDOI-MXD3I 

MXMO-MXM3 

MXM32 

NO, Nl, N2 

NIL 

NTSSTB 

o ORIL 

XDS 901586 

Table 3-8. Glossary of Internal Memory Signals (Cont.) 

Definition 

Memory initiate signal used to begin a memory cycle when both the address 
here and memory request si gna Is are true 

Memory request signals from external units as they appear in the memory logic 

Memory reset signal from the CPU (where it appears as MRS) which resets 
control elements in core memory. Do not confuse this signal with the MR 
si gna led by the CPU as a memory request 

Byte presence indicator flip-flops used to determine which memory operation 
is to take place. If all flip-flops are reset, a read-restore operation occurs. 
If all flip-flops are set, a full write operation occurs. If neither of these 
conditions exist, a partial write operation occurs 

Write-byte signals to port A from an external unit. Used to set the byte 
presence indicator fl ip-flops 

Write-byte signals to port B from an external unit. Used to set the byte 
presence indicator flip-flops 

Write-byte signals to port C from an external unit. Used to set the byte 
presence indicator flip-flops 

Port A transfer signals between the M-register set input and the port A data 
lines 

Port B transfer signals between the M-register set input and the port B data 
lines 

Port C transfer signals between the M-register set input and the port C data 
lines 

Port C transfer signals between the M-register reset input and the port C 
data lines 

Core memory discriminator transfer signals between the M-register set input 
and the discriminator outputs 

Core memory discriminator transfer signals between the M-register reset input 
and the discriminator outputs 

M-register clear and latch signals 

Parity flip-flop clear and latch signal 

Memory number switches used to control the MEMORY FAULT lamps on the 
processor control panel 

Interleave logic. True if interleaving is not established 

Not time for sense strobe si gnal. When fa Ise, this signal causes the strobe 
signals, SASTO-SAST3, to go false and to strobe the preamplifier outputs into 
the sense ampl ifiers 

Override interleave signal. Generated by the processor control panel and 
used to disable interleaving 

(Continued) 
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Signal 

ORSP 

PASLO-PASL7 

PE 

PFOO-PF30 

PFSR 

POK 

PORTDL 

PORTDL2 

PSOO-PS27 

RD 

READDL 

RESMW 

so, S 1 

S8 

S16 

S32 

S64 

SASTO-SAST3 

SPAOOP-SPA07P 
SPAOON-SPA07N 

SPA08P-SPA 15P 
SPA08N-SPA 15N 

SPA 16P-SPA23P 
SPA 16N-SPA23N 

XDS 901586 

Table 3-8. Glossary of Internal Memory Signals (Cont.) 

Definition 

Override slow port signal. Generated by the CPU to cause port C to have 
the highest priority. Locks out ports A and B even though the CPU may not 
have a memory request pending 

Sense preamplifier selection signals which enable the proper preamplifiers by 
decoding address bits L18, L19, and L23 

Parity error signal which is true if a parity error is detected during a read
restore or a partial write operation. The signal is also called a fifth level 
parity si gnal 

Parity first level gates 

Power fail-safe and reset signal which can go true as a result of receiving MR 
from the CPU, or ST from the power fail-safe circuits. Signal is used to resetMF 

Parity okay flip-flop. Used to signal external unit that parity check was sat
isfactory on word just received from memory 

Port delay line tri ggered by IPD, wh ich generates TPOOO through TP 100 in 
20-ns steps. Signal is generated whenever port A or B receives a memory 
request, unless CFA or CFB is active 

Port delay line triggered by TP100, which generates TP120 through TP200 in 
20-ns steps 

Parity second level gates 

Read signal generated whenever all four byte I ines are false 

Read delay line which is triggered by MI to generate TROOO through TR600 
in 20-ns steps. Signal is used to control read portion of a memory cycle 

Latch signal for byte presence indicator flip-flops, MWO-MW3 

Memory size switches used to establ ish size of memory module 

Interleave switch, true for 8K 

Interleave switch, true for 16K 

Interleave switch, true for 32K 

Interleave switch, true for 64K 

Sense amplifier strobe signals 

Sense preampl ifier outputs for byte 0 

Sense preampl ifier outputs for byte 1 

Sense preamplifier outputs for byte 2 

(Con ti nued) 
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Signal 

SPA24P-SPA32P 
SPA24N-SPA32N 

ST 

TNXC 

TNXV 

TNYC 

TNYI 

TNY10-TNY13 

TNYV 

TPOOO-TP100 

TP120-TP200 

TPXC 

TPXV 

TPYC 

TPYI 

TPY1 0-TPY13 
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Table 3-8. Glossary of Internal Memory Signals (Cont.) 

Definition 

Sense preamplifier outputs for byte 3 

Start signal generated by the power-on circuit, which is true for at least 
300 ms. True a Iso duri ng power-off 

Time for negative X-current. Signal is true during the read portion of a 
memory cyc Ie if L22 -I L25. Signal is true during the wri te portion of a 
memory cycle if L22 = L25. Signal is used to enable selected X-negative 
voltage predrive switches 

Time for negative X-voltage. Signal is true during the read portion of a 
memory cycle if L22 = L25. Signal is true during the write portion of a 
memory cycle if L22 -I L25. Signal is used to enable selected X-negative 
vol tage predri ve swi tches 

Time for negative V-current. Signal is true during the read portion of a 
memory cyc Ie if the sum of L22, L23, and L25 is odd. Signal is true during 
the write portion of a memory cycle if the sum is even. Signal is used to 
enable selected Y -negative current predrive switches 

Time for negative V-inhibit. Signal is true during the write portion of a 
memory cycle if the sum of L22, L23, and L25 is even. Signal is used to 
short-circuit those V-current switches where a zero is to be generated in 
core memory 

Ampl ified versions of TNYlj byte-oriented 

Time for negative Y-voltage. Signal is true during the read portion of a 
memory cyc Ie if the sum of L22, L23, and L25 is even. Signa I is true duri ng 
the write portion of a memory cycle if the sum is odd 

Output signals from PORTDL delay I ine. Used to control priority decision 
logic 

Output signals from PORTDL2 delay line. Used to control priority decision 
logic 

Time for positive X-current. Signal is true during the read portion of a memory 
cycle if L22 = L25. Signal is true during the write portion of a memory cycle 
if L22 -I L25 

Time for positive X-voltage. Signal is true during the read portion of a memory 
cycle if L22 -I L25. Signal is true during the write portion of a memory cycle 
if L22 = L25 

Time for positive V-current. Signal is true during the read portion of a memory 
cycle if the sum of L22, L23, and L25 is even. Signal is true during the write 
portion of a memory cycle if the sum is odd 

Time for positive Y-:inhibit. Signal is true during the write portion of a memory 
cycle if the sum of L22, L23, and L25 is odd 

Ampl ified version of TPYI; byte-oriented 

(Continued) 
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Signal 

TPYV 

TROOO-TR600 

TWOOO-TW5S0 

WF 

WP 

WRITEDL 

X, NX 

XS 

X161, X162 

X32 

X641, X642 

XNCDO-XNCD3 

XNCKO-XNCK3 

XNVDO-XNVD7 

XNVKO-XNVK3 

XPCDO-XPCD3 

XPCKO-XPCK3 

XPVDO-XPVD7 

XPVKO-XPVK3 

Y, NY 
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Table 3-S. Glossary of Internal Memory Si gnals (Cont.) 

Definition 

Time for positive Y-voltage. Signal is true during the read portion of a 
memory cycle if the sum of L22, L23, and L25 is odd. Signal is true during 
the write portion of a memory cycle if the sum is even 

Output signals from READDL delay I ine. Used to control read portion of a 
memory cyc Ie 

Output signals from WRITEDL delay line. Used to control write portion of a 
memory cyc Ie 

Write full signal which is true whenever all the byte presence indicator flip
flops are set 

Write partial signal, which is true whenever some (but not all) of the byte 
presence indicator fl ip-flops are set 

Write delay line which is triggered by TR160 during a read-restore or a full 
write operation and by TR560 during a write partial operation. Signal is used 
to control the write portion of a memory cycle 

Current direction control signals for the X selection. X is true when L22 = L25. 
NX is true when L22 -I L25 

Interleave logic: interleave size is SK 

Interleave logic: interleave size is 16K 

Interleave logic: interleave size is 32K 

Interleave logic: interleave size is 64K 

X-negative current predrive elements which decode L19 and L25 

X-negative current predrive el ements which decode L26 and L27. XNCDO-XNCD3 
and NXCKO-NXCK3 form a matrix for the X-negative current predrive system 

X-negative voltage predrive elements which decode US, L2S and L29 

X-negative voltage predrive elements which decode L30 and L31. XNVDO
XNVD7 and XNVKO-NXVK3 form a matrix for the X-negative voltage pre
drive system 

X-positive current predrive elements which decode L 19 and L25 

X-positive current predrive elements which decode L26 and L27. XPCDO
XPCD3 and XPCKO-XPCK3 form a matrix for the X-positive current predrive 
system 

X-positive voltage predrive elements which decode L lS, L2S, and L29 

X-positive voltage predrive elements which decode L30 and L31. XPVDO
XPVD7 and XPVKO-XPVK3 form a matrix for the X-positive voltage predrive 
system 

Current direction control signals for the Y selection. Y is true if the sum of 
L22, L23, and L25 is even. NY is true if the sum is odd 

c 
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SECTION IV 

MAINTENANCE 

4-1 INTRODUCTION 

This section provides information for preventive and corrective 
maintenance. Refer to ESM publ ication No. 902308 for auto
mated equations, pin I ists, and other engineeri ng documenta
tion and to append ix A for a parts list of a II app I icab leparts. 

4-2 PREVENTIVE MAINTENANCE 

Preventive maintenance of the Sigma 5 or 7 memory consists 
of visual inspection, cleaning, and running diagnostic pro
grams. Because there are no mechanical components, lubri
cation and mechanical adjustments are not required. 

4-3 VISUAL INSPECTION 

The interior of cabinets must be free of wire cuttings, dust, 
and other foreign matter. No cI ip leads or push-on jumpers 
should be connected to any back panel pins. All cab.les 
should be dressed with cable c lamps. All chassis and frames 
must be properly bol ted down and a II hardware in place. 

4-l"c~ I 

External and internal surfaces of the memory cabinet must 
be kept clean and free of dust. Tops of cabinets must be 
cleared of a II ma teri a Is so that fan assemb I ies are ab Ie to 
expel the air for proper cooling. 

The air filters (XDS part No. 117427) should be checked _ 
pedodrcalTy'~anllness. They should be washed with 
warm water and detergent. 

4-5 DIAGNOSTIC TESTING 

The two diagnostic programs which apply to Sigma 5 and 7 
memories are the Sigma 5 and 7Memory Diagnostic (MEDIC 
75) and the Sigma 5 and 7 Memory Interleaving Test (MIT). 
They are discussed in paragraphs 4-6 and 4-7, respectively. 

4-6 SIGMA5AND 7MEMORY DIAGNOSTIC (MEDIC 75) 

This diagnostic program consists of an executive routine 
and 14 individual memory tests whi ch are designed to per
form 14 discrete tests. Error type-outs qnd several operator-. 
controlled options are available for test selection, address 
range selection, data checking discrimination and looping 
on individual tests. This program cannot be used for mem
ori es sma lIer than 8K. 

Document 

XDS publ ication No. 
900825 

Description 

Diagnostic program manual, 
with listing 

Document Description 

Program No.2.2.~~ Diagnostic program on absolute 
binary paper tape 

Program No. 704067-84 Diagnostic program on absolute 
binary cards 

4-7 SIGMA 5 AND 7 MEMORY INTERLEAVING TEST (MIT) 

This diagnostic program verifies the successful operation of 
memory interleaving in two discrete sections. The first 
section is a memory addressing test. The second section 
attempts to access between interleaved memories at the 
fastest programmable rate. MIT is meant to supplement 
MEDIC 75 and is not a substitute. MIT should not be run 
unless MEDIC 75 is successful. 

Document 

XDS publication No. 
901071 

Program No. 704121-83 

Program No. 704121-84 

Description 

Diagnosti c program manual, 
with listing 

Diagnostic program on absolute 
binary paper tape 

Diagnosti c program on absolute 
binary cards 

Diagnostic testing should be performed with normal, +10 
percent, and -10 perce!1t PTl6 power supply voltage mar
gins. 

4-8 CORRECTIVE MAINTENANCE 

The following corrective maintenance procedures have 
been found useful. The order in which they appear does 
not imply a sequence to be followed in troubleshooting. 

4-9 PORT AND CONTROL TIMING LOGIC 
VERI FICA TION 

The following verification procedures are useful in deter
mining if the port priority and control logic is functioning 
satisfactori Iy. 

Perform a read or load word operation. Using positive 
scope sync, monitor TROOO (23C30) with probe A and use 
probe B to check the points listed below. See figure 2-1 
for swi tch locations. Tim i ng measurements are made at the 
50 percent amplitude points of the waveshapes. 

LXL (21 D35). LXL shou Id reset to ground at TW500 
or approximately 700 ns after TROOO. 

LG (07D07). LG, with reference to TROOO, should go 
to ground in approximate Iy 50 ns and to +4V in 700 ns. 

4-1 
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MB (25D07). MB should reset at TW560 or approxi
mately 800 ns after TROOO. 

CFA (29C07), CFB (29C21) 

a. Set switches 1 (AHBEXP), 2 (AHAEXP), and 
3 (MQAT) on module 20C to 1. CFA should set to +4Vat 
TW320 or 500 ns after TROOO and reset to ground at TROOO. 

b. On module 20C, set switch 3 (MWAT) to a 
and switch 4 (MWBT) to 1. CFB should set to +4V at 
TW320 or 500 ns after TROOO and reset to ground at TROOO. 

CFA + CFB (24DOl). This signal should be equal to 
CFB. After setting switch 3 (MWAT) on module 20C to 1, 
the signal should be equal to CFA. 

ADA (26D07), ADB (26D21). 

a. ADA should reset to ground at TW360 or 565 
ns after TROOO. 

b. On modu Ie 20C set switch 3 (MQAT) to O. 
ADB should reset to ground at TW360, or 565 ns after 
TROOO. Reset switches 1, 2, 3, and 4 on module 20C to 
O. 

TWOOO (23C29), TW600DL. TWOOO shou Id be 80 ns 
wide minimum. TW600DL (27C11) should go from -4V to 
+2V minimum and should be 80 ns wide at the 50 percent 
level. 

ADCCO (07D01). During port C access, ADCCO 
shou Id go to +4V 60 ns after TROOO and shou Id reset to 
ground at the trailing edge of MB or 850 ns after TROOO. 

SDECEN (29D06). Th)s signal is transmitted on twisted 
wire. It should go to ground 20 ns before TROOO and to 
+4V 60 ns after TROOO. 

MI (28D2). Turn off PTl7 power supply. Monitor 
MI and remove module 20C. Memory should cycle at a 
rate of approximate Iy 850 ns. Press the SYSTEM RESET 
switch several times. The memory cycle time should re
main the same. Replace module 20C. Turn on PT17 
power supp Iy. 

PG (2SC30). PG should be a positive going pulse, 
60 ns wide and should occur 500 ns after TROOO. 

DG-1 (26B01), DG-2 (27B01). DG-1 and DG-2 
should go positive 250 ns after TROOO and should go neg
ative 480 ns after TROOO. 

TRSOO-1 (25C 17), TRSOO-2 (25COS). Both pulses 
should be 100-ns wide and should occur 520 ns after 
TROOO. 

MXM32 (18B04). 

a. Perform a write or store word operation. 
MXM32 should be two negative going pulses 100 ns wide. 

4-2 

The first pulse occurs 30 ns after TROOO and the second 
pulse occurs 250 ns after TROOO. 

b. Perform a partial write or a store byte opera
tion. MXM32 should be two negative going pulses 100 ns 
wide. The first occurs 30 ns after TROOO and the second 
occurs 600 ns after TROOO. 

4-10 SIGMA 5 AND 7 MEMORY CATASTROPHIC 
FAILURE DIAGNOSTIC 

This diagnostic tests for single component failures occurring 
in the sense, drive and predrive systems. Open diodes in 
core diode modules are also diagnosed. Diagnosis is to the 
module level. For certain failures, it is possible only to 
isolate the fai lure to two modules. Module fai lures diag
nosed include: 

a. Y -predrivers (ST22) 

b. Y-drivers (STll) 

c. X-predrivers (ST22) 

d. X-drivers (STlO) 

e. Sense preamplifier (HT26) 

f. Sense amplifiers/discriminators (HTl1) 

g. Preamplifier select terms (STlS) 

h. Inhibit drivers (ST21) 

i. Core diode modules (111549, 111550) 

i· L-register and control terms 

k. M-register and control terms 

I. Miscellaneous control terms 

4-11 Procedures and Methods Used for Fault Isolation 

The procedures consist of five diagnostic routines: 

a. Ones Discrimination (DATA) 

b. Zeros Discrimination (DATA) 

c. Addressing 

d. Ones Discrimination (PARITY) 

e. Zeros Discrimination (PARITY) 

The tests are run in sequence until a failure occurs. The 
failures are then analyzed and the problems are diagnosed. 

C' 

Each of the five diagnostic programs resides in the genera I 
registers. Fai lures confined to the parity bit are neither C 
detected nor diagnosed. If these five tests run successfully,' 
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or if failures are confined to the parity bit, then they may 
be diagnosed using the Sigma 5 and 7 Memory ~8K) Test 
(MEDIC 75), XDS publi cation No. 900825 . All programs 
have been written to test a 16K bank. If a smaller bank 
is to be tested, the upper address limit must be changed in 
routines 1 and 2. Routines 3, 4, and 5 require several 
changes to be used in smaller banks. 

4-12 GENERATION OF ADMASK (EXAMPLE). Consider 
a hypothetical memory having 16 locations. Addresses are 
expressed in binary. Each address followed by an X is a 
fai I ing address. Shown be low is a step-by-step description 
of the use of ONAC and ZACC. Registers ONAC and 
ZACC are not altered unless an error is detected. When 
an error is detected, the current address is logical'ly AND
gated with ONAC and inclusive OR-gated with ZACC to 
create a value called ADMASK. The ADMASK value is a 
key used to locate a particular fault isolation table. 

Initial 
Setting 

a 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Current ONAC 
Address 

0000 1111 

0000 1111 

0001 0001 

0010 0001 

0011 0001 

0100 0001 

0101 0001 

0110 0001 

0111 0001 

1000 0001 

1001 0001 

1010 0001 

1011 0001 

1100 0001 

1101 0001 

1110 0001 

1111 0001 

Bit No. 01 

ZACC Fai lure 

0000 

0000 

0001 X 

0001 

0011 X 

0011 

0011 

0011 

0011 

0011 

1011 X 

1011 

1011 X 

1011 

1011 

1011 

1011 

Last Failing 
Address 

0000 

0000 

0001 

0001 

0011 

0011 

0011 

0011 

0011 

0011 

1001 

1001 

1011 

1011 

1011 

1011 

1011 

Everyone bit in ADMASK indicates an address bit which 
remains constant for all fai lures. Hence the bit is important 

in diagnosing the failure. In this example, a failure occurs 
any time address bit 1 is zero and address bit 3 is one. As 
a result, bit 1 and bit 3 of ADMASK are ones. 

ADMASK 

ONAC 

ZACC 

ZACC 

ONAC + ZACC Composi tion of ADMASK 

0001 } 
1011 Generation of ADMASK 

0100 

ADMASK 0101 

4-13 DESCRIPTION OF FAULT ISOLATION ROUTINES. 
The following tests are run to aid in fault isolation: 

a. Routine 1 - ONES DISCRIMIN ATION (DATA) 

1. Load the following program into the general 
registers. If loading is by means of a self-loading binary 
card, verify the contents of the genera I registers before 
running the program. Many memory errors do not result in 
parity errors. 

Location 

a 

Note 

All addresses and contents are in 
hexadecimal. 

Contents Mnemon i c Description 

B5FOOOOE STW, R 15 ] 
Try one address 

B 1 FOOOOE CSW, R 15 

2 68300007 BCR, 3 

3 

4 

5 

4BDOOOOE AN D, R 13 

49COOOOE OR, R 12 

32BOOOOE LW, R 11 

6 20AOOOOl AI, R 10 

7 

8 

9 

\1 B 

1'- C 

I) D 

\~ E 

\~ F 

20EOOOOl AI,R14 

21 E04000 CI,R14 

69300000 BCS,3 

2EOOOOOO WAIT 

00000000 DA T A 

00000000 DATA 

00003FFF DATA 

00000010 DATA 

FFFFFFFF DATA 

Gather failure address 
data 

Update address 

Check for upper lim it 

Try again if not upper 
limit 

Failure count in HWl 

Last fa iii ng address 

ZACC (zero-bit ac
cumulator) 

ONAC (one-bit ac
cumulator) 

Current address. Initia I 
value is lower limit 

Pattern 

2. Clear PSWl and PSW2. 
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3. Display instruction address. 

4. Place the COMPUTE switch in RUN,. 

5. When the computer comes to a WAIT, the dis
play register contains the content of X 'B', the ,last fai ling 
address. If the last fai I ing address is zero, then no fail ures 
have been detected. If no failures have been detected, 
proceed with routine 2. 

6. Read and record the following: 

a. The content of X 'A' (fai lure count) 

b. The content of X 'B' (last fai ling address) 

c. The content of X 'C' (ZACC) 

d. The content of X'D' (ONAC) 

e. The content of the location whose address 
is contained in X 'B '. 

7. Take the one's complement of the contents of 
X'C'. Gate the result in an inclusive OR operation with 
the content of X'D '. Take bits 18-31 of the resu It; express 
as a four digit hexadecimal number. Call the result 
ADMASK. 

ADMASK ONAC + ZACC 

8. Look ~t the contents of the last failing address 
(obta'in'ed in step 6e) to determine the category of the 
failures. 

Description Category 

All bits dropped 

One byte dropped 2 

One half-byte dropped 3 

One bit dropped 4 

9. Use the combination of ADMASK and the 
category number in table 4-1 to select the applicable 
paragraph. Go to the paragraph selected to diagnose the 
failure. 

Table 4-1. Fault Diagnosis, Ones Discrimination 

ADMASK 
CATEGORY 

1 2 3 4 

0000 par.4-25 par.4-24 par. 4-20 par.4-21 

0003 par.4-15 

0030 par.4-15 

1040 par.4-15 

4-4 

Table 4-1. Fault Diagnosis, Ones Discrimination (Cont.) 

ADMASK 
CATEGORY ,[ 

1 2 3 4 

1070 par. 4-16 

lCOO par.A-17 par. 4-18 

200C par. 4-15 

200F par.4-16 

2280 par. 4-17 par.4-18 

307F par.4-22 

3100 * par.4-19 

3E80 par. 4-23 

*Replace preamplifier module 16J 

In the event no paragraph is applicable, suspect a multiple 
or other unusual failure. 

b. Routine '2 - ZEROS DISCRIMINATION (DATA) 

l. Load the following program into the genera I 
registers. If loading is by means of the self loading binary 
card, verify,the content of the genera I registers before the 
program is run. 

Note 

A" addresses and contents are in 
hexadecimal. 

Location Contents Mnemonics Description 

0 B5FOOOOE STW, R15 
, Try one address 

B1FOOOOE CW, R15 

2 68300007 BCR,3 

3 4BDOOOOE AND,R13 

4 49COOOOE OR, R 12 
Gather fai lure address 
data 

5 32BOOOOE LW, R 11 

6 20AOOOOl AI, R 10 

7 20EOOOOl AI, R 14 Update address 

8 21 E04000 CI, R 14 Check for upper limit 

9 69300000 BCS,3 Try again if not upper 
limit 

A 2EOOOOOO WAIT Fai lure count in HWl 

B 00000000 DATA Last fa iii n g address 

C 00000000 DATA ZACC (zero-bit ac-
cumulator) 

c 

C~' 

C' 
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Location Contents Mnemonics Description 

D 00003FFF DATA ONAC (one-bit ac-
cumulator) 

E 00000010 DATA Current address. Initial 
value is lower limit 

F 00000000 DATA Pattern 

2. Clear PSW 1 and PSW2. 

3. Display instruction address. 

4. PI~ce the COMPUTE switch in RUN. 

5. When the computer comes to a WAIT, the 
display register contains the contents of X 'B " the last 
failing address. If the last failing address is zero, then 
no failures have been detected. If no failures have been 
detected, proceed with routine 3. 

6. Read and record the following: 

a) The content of X 'A' (failure count) 

b) The content of X'B' (last failing address) .... 

c) The'content of X 'C' (ZACC) 

d) The content of X'D' (ONAC) 

e) The content of the location whose address 
is contained in X 'B' 

f) The content of X'10' 

g) The content of X'100' 

7. Take the one's complement of the content of 
X'C'. Logically OR-gate the result with the content of 
X'D'. Take bits 18-31 of the result; express this as a four 
digit hexadecimal number. Call this number ADMASK. 

ADMASK = ONAC + ZACC 

8. Look at the content of the last fai ling address 
(obtained in step 6e) to determine the category of the 
failures. 

Description Category 

Pick one bit 

Pick one byte 2 

Pick all bits 3 

9. Use the data obtained to select a paragraph 
from table 4-2. Go to the paragraph selected to further 
diagnoseth~ fai luh~f. 

Table 4-2. Fault Diagnosis, Zeros Discrimination 

ADMASK 
CATEGORY 

0000 3100 

par. 4-21 par. 4-19 1 

par. 4-24 2 

par. 4-28 * 3 

par. 4-26 1 

t 2 

par. 4-27 3 

*Replace preamplifier select module 16J 
t 
Replace module 30D 

In the event that no applicable paragraph is found, suspect 
a multiple or unl!sual failure. 

c. Routine 3 - ADDRESSING 

l. Load the following program into genera I reg-
isters. 

Note 

All addresses and contents are in 
hexadecimal 

Location Contents Mnemonics Description 

0 00000000 DATA ZACC (zero-bit accumu-
lator) 

00003FFF DATA ONAC (one-bit accumu-
lator) 

2 00000000 DATA Last fai ling address 

3 FFFFC010 DATA Index 

4 35364000 STW, R3 

5 65300004 BIR, R3 

6 223FC010 LI, R3 

7 31364000 CW,R3 

8. 6830000C BCR,3 

9 32200003 LW, RS 

A 49000003 OR,RO 

B 4B100003 AND, Rl 

C 65300007 BIR, R3 
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Locati on Contents Menmon i cs Description 

D 2EOOOOOO WAIT 

E 

F 
00000000 } Not used 

00000000. 

2. Clear PSW2, set PSWl to X 1000000041• 

3. Place the COMPUTE switch in RUN. 

4. When the computer halts, display the contents 
of location 2. . 

5. If R2 = 0, no failures were detected, go to 
routine 4. 

6. Take the one's complement of the content of 
RO. Logically OR-gate this with the contents of Rl. Take 
bits 18-31 of the result and express the bits as a four digit 
hexadecimal number. Call this number ADMASK. 

7. Load one of the following instructions into 
register O. 

Bank Size 

4K 

8K 

12K 

16K 

8. Clear PSW1, PSW2. 

Instruction 

32100FFF 

3210lFFF 

32102FFF 

32103FFF 

9. Display instruction address. 

10. Turn on the hold switch. 

11. Place the COMPUTE switch in RUN. 

12. Look up ADMASK in table 4-3 to find the 
signals to scope. 

d. Routine 4 - ONES DISCRIMINA nON (PARITY) 

1. Load the following program into the general 
registers. It may not be possible to load from binary cards 
since the lOP aborts an operation if a parity error is 
detected. 

Note 

All addresses and contents are in hexadecimal. 

Location Contents Mnemonics Description 

0 00000000 DATA ZACC (zero-bit accumu-
lator) 

00003FFF DATA ONAC (one-bit accumu-
lator) 

2 00000000 DATA Last fai I ing address 

4-6 

Location Contents Mnemonics Description 

3 FFFFC01Q DATA Index 

4 35F64000 STW, R 15 

5 31F64000 CW, R15 

6 6CEOO010 RD,R14 Try one location 

7 21EOOOOO CI, R 14 

8 6830000C BCR, 3 

9 4Bl00003 AND'Rl} . 
A 49000003 OR, RO ,Gather fai lure data 

B 32200003 LW, R2 

C 65300004 BIR, R3 Next location 

D 2EOOOOOO WAIT 

E 00000000 DATA Parity check register 

F 00000000 DATA Pattern. Causes parity 
bit to be a one 

2~ Clear PSW1, PSW2. 

3. Set the instruction address to X '00004'. 

4 •. Display the instruction address. 

5. Place the COMPUTE switch in RUN. 

6. When the computer comes to a WAIT, display 
the content of register 2. If R2 = 0 go to routine 5. 

7. Read and record the following: 

a) The content of register 0 (ZACC). 

b) The content of register 1 (ONAC). 

c) The content of register 2 (last failing 
address). 

8. Take the one1s complement of the content of 
register O. Logically OR-gate this result with the content 
of register 1. Take bits 18-31 of the result and express as 
a four digit hexadecimal number. Call, this number ADMASK. 

ADMASK = ONAC + ZACC 

9. "Look up ADMASK in the following table to 
se lect' a paragraph. Go to th e paragraph selected to diag
nose the fai lure. 

Note 

Parity bit number 32, byte number 3. 

ADMASK 

0000 
lCOO 

Para ra h 

4-21 
4-18 

C 

c: 
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Table 4-3. L-Register Signa Is 

ADMASK Suspect Signals (Assuming Port C) Transfer and Latch Si gna Is 

0000 LXL(21 D35), LG(07D07), NLXL(16D 17), LXLOB(17D41), LX L1 B (17D34), 

0001 

0002 

0004 

0008 

0010 

0020 

0040 

0080 

0100 

0200 

0400 

0800 

1000 

2000 

LXCOB(17D05), LXC 1 B(17D 19) 

L31(15D15), LC31L(18C22), LC31(08C20) 

L30(15D14), LC30L(13C22), LC30(08C18) 

L29(15D 13), LC29(08C 13) 

L28(15D 18), LC28(06D42) 

L27(15D35), LC27(06D40) 

L26(15D34), LC26(06D38) 

L25(12D 15), LC25(06D36) 

L24(12D14), LC24(06D34) 

L23(12D 13), LC23(06D27) 

L22(12D 18), LC22(06D22) 

L21 (12D35), LC2l (06D20) 

L20(12D34), LC20(06D 18) 

L19(12D33), LC19(06D13), LC19L(18D45) 

L18(12D37), LC18(06D10), LC18L(18D13) 

ADMASK 

2280 
3100 
3E80 

Paragraph 

4-18 
4-19 
4-23 

e. Routine 5 - ZEROS DISCRIMINA nON (PARITY) 

1. Load the following program into the general 
registers. 

Location 

0 

2 

.3 

4 

5 

6 

Note 

All addresses and contents are in hexa
decimal. 

Contents Mnemonics Description 

00000000 DATA ZACC (zero-bit accumu-
lator) 

00003FFF DATA ONAC (one-bit accumu-
lator) 

00000000 DATA Last failing address 

FFFFC010 DATA Index 

35F64000 STW'R15} 
31F64000 CW, R 15 Try one loca tion 

6CEOOO10 RD,R14 

LXLlB 

LXC1B 

LCLOB 

LXCOB 

Location Contents Mnemoni cs Description 

7 21 EOOOOO QI,R14 } 
8 6830000C 

Try one location 
BCR,3 . 

9 4B100003 AND'R] 
A 49000003 OR, RO Gather fai lure data 

B 32200003 LW, R2 

C 65300004 BIR, R3 Next location 

D 2EOOOOOO WAIT 

E 00000000 DATA Parity check register 

F 00000001 DATA Pattern. Causes parity 
bit to be zero 

2. Clear PSW1, PSW2. 

3. Set the instruction address to X '00041. 

4. Display the instruction address. 

5. Place the COMPUTE switch in RUN. 

6. When the computer comes to a WAIT, display 
the content of register 2. If R2 0.- 0, no errors have been 
detected and a more sophisticated diagnostic may be used. 

7. Read and record the following: 

a) The content of register 0 (ZACC). 
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b) The content of register 1 (ONAC). 

c) The content of register 2 {Last failing 
address). 

8. Take the one's complement of the content of 
register O. Logically OR-gate this result with the content 
of register 1. Take bits 18-31 of the result and express as a 
four digit hexadecimal number. Call this number ADMASK. 

9. Press SYSTEM RESET. 

10. Set the select address switches to X'10'. 

11. Display select address. 

12. Read and record thp. state of the memory fau It 
indicators. 

13. Press SYSTEM RESET. 

14. Set the select address switches to X'100'. 

15~ Display select address. 

16. Read and record the state of the memory fault 
indicators. 

17. If one and only one of these display operations 
resulted in a memory fault, go to paragraph 4-26. 

18. Use the following to se lect a paragraph for 
failure diagnosis. Go to the paragraph selected. 

ADMASK 
0000 
3100 

Para ra h 
4-21 
4-19 

4-14 Fault Isolation Tables and Data 

Paragraphs 4-15 through 4-30 and the accompanying tables 
are directly re lated to the diagnostic routine described in 
paragraph4-13. Refer to paragraph 4-13 for instructions 
in their use. 

4-15 X-PRE DRIVE MODULES. 

ADMASK Module 

0030 9E 

1040 9E, 10E 

0003 lOE 

200C If last fai ling address 
= 0000-1 FFF ==> 7E, 8E 
Else ==> 5E, 6E 

4-8 

4-16 X-DRIVE. 

a. AND-gate ADMASK with the last failing address. 

b. Look the resu It up in table 4-4: 

Table 4-4. Fault Isolation, X-Drive Modules 

ADMASK LASTFAIL MODULE 

0000 0000 l1E 
0001 0010 

--
0002 0020 12E 
0003 0030 

---

0004 0040 
13E 0005 0050 

-.-
0006 0060 14E 
0007 0070 

-------- --"_ .. --.-... -
0008 1000 

15E 0009 1010 
_. __ ._-- .._--_.- -... ---

OOOA 1020 
16E OOOB 1030 

-- .. -

OOOC 1040 
17E OOOD 1050 

.. --

OOOE 1060 
18E OOOF 1070 

2000 
2001 19E 

2002 
2003 20E 

2004 
2005 21E 

2006 
2007 22E 

2008 
2009 23E 

200A 
200B 24E 

. 200C 
200D 25E 

200E 
200F 26E 

4-17 Y-PREDRIVE. 

a. AND-gate ADMASK with the last fai ling address. 
Express the result as a four digit hexadecimal number. 

b. Look up the result in the following table. c 



o 

o 

C) 

XDS 901856 Paragraphs 4-18 to 4-21 

If ADMASK equals 2280 

ADMASK • LASTFAIL 

0000 

0080 

0200 

.. 0280 

2000 

2080 

2200 

2280 

If ADMASK equals 1COO 

ADMASK . LASTFAIL 

0000 

0400 

0800 

OCOO 

1000 

1400 

1800 

1COO 

4-18 Y-DRIVE. 

Module Number 

7E 

5E 

Module Number 

8E 

6E 

a. Determine the number of the failing bit. Divide it 
by 4 discarding the remainder. This is the half-byte number. 

b. AND-gate ADMASK with the last fai I ing address. 
Look up the result in table 4-5. 

Table 4-5. Group Numbers for Y -Drive Modu les 

ADMASK LASTFAIL Category Number 

0000 0000 1 

0080 0400 1 

0200 0800 2 

0280 OCOO 2 

2000 1000 3 

2080 1400 3 

2200 1800 4 

2280 lCOO 4 

c. Use the group number and the ha I f-byte number 
to de term ine the module number from table 4-6. 

Table 4-6. Fault Isolation, Y-Drive Modules 

CATEGORY HALF-BYTE NUMBER 

NUMBER 0 1 2 3 4 5 6 7 8 
1 32F 31F 24F 23F 16F 15F 08F 07F 04E 

2 30F 29F 22F 21F 14F 13F 06F 05F 03E 

3 28F 27F 20F 19F 12F 11 F 04F 03F 02E 

4 26F 25F 18F 17F 10F 09F 02F 01F 01 E 

4-19 SENSE PREAMPLIFIER. 

a. Determine the bit number of the failing bit. Divide 
the bit number by 6 and discard any remainder. 

b. AND-gate ADMASK with the last fai ling address. 
Expressthe resul t as a four digi t hexadec imal number. 

c. Use these two results to determine the module num
ber from table 4-7~ 

Table 4-7. Fault Isolation, Sense Preamplifier Modules 

ADMASK BIT NUMBER 6 

LASTFAIL 0 1 2 3 4 5 

0000 
32J 28J 20J 15J IlJ 03J 

0100 

1000 
30J 22J 18J 13J 05J 03J 

1100 

2000 
3lJ 27J 19J 14J 10J 02J 

2100 

3000 
29J 2lJ 17J 12J 04J 02J 

3100 

4-20 DATA GATE TERMS. 

Fai I ing Bits Module 

0-3 

4-7 
lOA 

8 - 11 

12 - 15 

16 - 19 

20 - 23 
lIB 

24 - 27 

28 - 31 

4-21 ADDRESS INDEPENDENT - SINGLE BIT. 

a. Load the following program into the general reg-
isters. 
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Location 

o 
1 
2 
3 

Contents 

35300FFF 
32400FFF 
68000000 
FFFFFFFF 

Mnemonic 

STW, R3 
LW, R4 
BCR, 0 
DATA 

b. With the program running, scope to isolate the 
trouble. Test point information is contained in table 4-8. 

Table 4-8. Fault Isolation, Sense System (Single Bit) 

MXX MCXX MCOXX MDXX NMXX 

BITl Port C Port C 
M-Register In Out Discriminator M-Register 

0 '23B37 08A04 09A26 26J40 24B37 
1 23B33 08A06 09A27 26J38 24B38 
2 23B34 08A08 09A12 26J34 24B36 
3 23B35 08AlO 09A14 26J12 24B35 
4 23B18 08A13 09A21 26J08 24B14 
5 23B13 08A 18 09A46 26J04 24B17 
6 23B14 08A20 09A09 25J40 25B15 
7 23B15 OBA22 09A07 25J3B 24B12 
8 21B37 OBA27 09A02 25J12 22B37 
9 21B33 OBA34 09AOI 25J08 22B3B 

10 21B34 08A36 09A39 25J04 22B36 
11 21B35 OBA3B 09A42 25J34 22B35 
12 21BIB OBA40 09B26 23J3B 22B14 
13 21B13 OBA42 09B27 23J34 22B 17 
14 21B14 OBB04 09B12 23J12 22B15 
15 21B15 OBB06 09B14 23JOB 22B12 
16 16B37 OBBOB 09B21 23J04 15B37 
17 16B33 OBB 10 09B46 23J40 15B3B 
18 16B34 OBB13 09B09 09J34 15B36 
19 16B35 OBSIB 09B07 09J12 15B35 
20 16BIB OBB20 09B02 09JOB 15B14 
21 16B13 OBB22 09BOI 09J04 15B17 
22 16B14 OBB27 09B39 OBJ40 15B15 
23 16B15 OBB34 09B42 OBJ3B 15B12 
24 14B37 OBB36 07C26 OBJ12 13B37 
25 14833 OBB3B 07C27 OBJOB 13B3B 
26 14B34 OBB40 07C12 OBJ04 13B36 
27 14B35 OBB42 07C14 06J40 13B37 
28 14BIB OBC04 07C26 06J3B 13B14 
29 14B13 OBC06 07C46 06J34 13B17 
30 14B14 OBC08 07C09 06J12 13B15 
31 14B15 OBCI0 07C07 06JOB 13B12 
32 14A07 --- --- 06J04 21A12 

4-22 CORE DIODE MODULE. The open X-line diode: 

a. Determines the number of the failing byte. 

b. Uses the byte number and the last fai ling address 
to locate the module number in table 4-9. 

4-10 

Table 4-9. Fault Isolation, Core Diode Module, X-Line 

LAST BYTE NUMBER 
FAILING 
ADDRESS 0 1 2 3 

OXXX 32G 24G 16G OBG 

lXXX 28G 20G 12G 04G 

2XXX 30G 22G 14G 06G 

3XXX 26G 18G lOG 02G 

4-23, CORE DIODE MODULE. The open Y-line diode: 

a. Determines the byte n'umber within whi ch the 
fail ing bit is located. 

b. Uses the byte number and the last failing address 
to locate the module number in table 4-10. 

Table 4-10. Fault Isolation, Core Diode Module, Y -Line 

LAST BYTE NUMBER 
FAILING 
ADDRESS 0 1 2 3 

OXXX 32G 24G 16G OBG 

lXXX 2BG 20G 12G 04G 

2XXX 30G 22G 14G 06G 

3XXX 26G IBG lOG 02G 

4-24 ADDRESS INDEPENDENT BYTE. 

a. Load the following program into the general reg
isters: 

Location Contents Mnemonic 

0 35300FFF STW, R3 

1 32400FFF LW, R4 

2 6BOOOOOO BCR, 0 

3 FFFFFFFF 

b. With th is program running, scope to isolate the 
fault. Use table 4-11 for test point information. 

Table 4-11. Fault Isolation, Sense System (Byte) 

Byte MXMx MXCxB MXDxB MWx MWxC SASTx 

0 18B46 20B04 19846 26835 OBC22 24J29 

1 18847 20B02 19844 26821 OBC27 24JIB 

2 18844 17804 19804 27821 OBC34 07J29 

3 18845 17802 19802 27B21 OBC36 07 JIB 

c 

c· 
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4-25 ADDRESS INDEPENDENT - ALL BITS. 

a. Replace 13D if X 'A' shows a count of approximately 
one-half the number of locations tested. Otherwise, pro
ceed to step 2b. 

b. Load the following program into the genera I reg
isters. 

Location Contents Mnemonic 

0 3530DFFF STW 

32400FFF LW 

2 68000000 

3 FFFFFFFF 

c. With this program running, scope the following 
points to isolate the fai lure. 

TPXC 
TNXC 
TPYC 
TNYC 
TR220 
TR020-1 
DG-2 
TPXV 
TN XV 
TPYV 
TNYV 
ADCMB 
ADCDG 
NTSSTB 

4-26 INHIBIT. 

, Failing Bit 

0-5 

6-9 

10 - 15 

16 - 21 

22 - 25,32 

26 - 31 

(22D35) 
(23D35) 
(24D35) 
(25D35) 
(33C07) 
(23C34) 
(26BOl ) 
(22D21) 
(23D21) 
(24021) 
(25D21) 
(15A14) 
(11 B 10) 
(21 D21) 

Module Number 

32E 

31E 

30E 

29E 

28E 

27E 

4-27 INHIBIT ENABLES - WORD ORIENTED. 

a. If X'10' = FFFFFFFF, replace module 26D. 

b. If X '1 00' = FFFFFFFF, replace modu Ie 25D. 

4-28 ADDRESS INDEPENDENT - PICK ALL BITS. 

a. Load the following program into the general reg
isters. 

Location 

o 

2 

3 

Contents 

35300FFF 

32400FFF 

68000000 

FFFFFFFF 

Mnemonic 

STW, R3 

LW, R4 

BCR, 0 

b. With this program running, scope the following 
points to isolate the problem: 

1. TR020-1 (23C34) should be changing. If 
constantly low, replace module 23C. 

2. NTSSTB (21 D21) should be low for 200 ns. 

4-29 PT17 POWER SUPPLY ADJUSTMENT 

The PTl7 Memory Power Supply Vc and Vd (+22V) outputs 
should be adjusted whenever a memory bank or size option 
is insta lied. Whenever a module is replaced in chassis E 
through J (magnetics) of a memory frame, the procedures 
in paragraphs 4-21 and 4-22 should be followed. 

Marginal operation of the PTl7 can result in intermittent 
failures which can cause hours of troubleshooting within 
the frame. If failures are of this nature, the PT17 should 
be adjusted before troubleshooting. 

4-30 Special Tools and Test Equipment Required 

The following specia I tools and test equipment are required 
to adjust the PTl7 power supply: 

a. Dc voltmeter, Digitek 211 or equivalent, with 1.8 
kHz adapter, XDS part No. 158991 

b. Ac voltmeter, Simpson 260 or equivalent 

c. Thermometer, XDS part No. 153273 

d. Compound, XDS part No. 129766 

4-31 General 

The PTl7 is a series-regulated dc power supply that supplies 
Vd (+22V) voltage of 18 to 25V at 20A, and Vc voltage of 
24V at 2A. The Vd (+22V) voltage is designed to track the 
temperature of the memory core. This circuit is called Vcr 
tracking. It causes Vd (+22V) track at a rate of-l00 mV 
per degree centigrade. There is also an input from the 
memory core temperature protection circuit that shuts down 
the supply with a +4V signal if the memory overheats, (for 
example, in case of fan failure). The supply has coarse and 
fine margin adjust dials to change the output voltage from 
18 to 25V. The supply has a current limit protection circuit 
as well as an overvoltage circuit. The regulation is ± 1 per
cent for a II conditions. It also has a thermostat switch that 
turns off the circuit breaker if the heatsink is overheated 
from a fan failure. 
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The PTl7 Vd (+22V) output must be aligned in the system 
since the Vd (+22V) voltage and associated adjustments are 
a function of the temperature sensing diodes in the memory 
which it powers. All adjustments except Vd (+22V) out
put are norma Ily preset at the factory. They require adjust
ment only if they are disturbed or if a PTl7 module (WTl4 
or WTl5) is replaced. Before proceeding with the PTl7 
alignment, check the output of the PTl5 for 120 Vac ±3.0 
percent usi ng the 1. 8 kHz adapter, and the PTl6 logi c 
supplies associated with memory for nominal voltages ±O. 5 
percent wi th margi n swi tch at norma I. 

Unless otherwise specified, the computer is ON and in the 
IDLE mode, and the memory is at operating temperature. 
See figure 4-1 for the location of all adjustments. Perform 
all adjustments in the sequence given. 

4-32 Vc Adjustment 

Adjust J1 R25 (Vc) for +24V ± 1% at Vc output terminal 
TB 1-2 (marked 25V, 2A). 

4-33 Overvoltage (O/V) Adjustment 

. I CAUTIO~ ~ I 
Care shou Id be taken at a II times to pre
vent Vd (+22V) from exceeding +30V, 
as this causes damage to the equipment. 

a. Monitor Vd (+22V) output voltage at terminal TBl-3 
(marked 25V, 20A). 

b. Slowly adjust J2R6 Ncr null) so Vd increases to 
+28V, or the circuit breaker trips on the PTl7. The 
circuit breaker should trip between +27V and +28V. 
If the circuit breaker does not trip, proceed to step c. If 
it does trip within this range, proceed to the Vd adjustment 
procedure, paragraph 4-21. 

PT17 MEMORY 
POWER SUPPLY 

4-12 

VC ADJ. 
(Jl R25) 

VD(+22V) 
ADJ.(Jl R6) 

c5 
o 

COARSE 

CIRCUIT 
BREAKER 

§ 

WT14 WTl5 

XY DRIVE 2:J 
o 

FINE 

VCR NULL 
ADJ. (J2R6) 

O!V ADJ. 
(J2R26) . 

Figure 4-1. PT 17 Power Supply Adjustment Locations 
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XDS 901586 Paragraphs 4-34 to 4-37 

c" Adjust J2R6 (Vcr null) so that Vd reads +27.5V 
at TB 1-3. 

d. Slowly adjust J2R26 (O/V) counter-clockwise until 
the circuit breaker trips. This is the proper o/V setting. 

e. Verify. that the overvoltage is set properly by turning 
J2R6 (Vcr nu II) a few turns clockwiseI' and reset the circuit 
breaker to ON. While observing. Vd (+22V) slowly increase 
Vd (X22V) by turning J2R6 (Vcr null) counterclockwise 
unti I the circuit breaker trips. Vd (+22V) should be between 
+27V and +28V at this time. 

4-34 Vd (+22V) Adiustment 

a. Turn PTl7 circuit breaker to OFF. 

o b. Remove the top front cover of the PTl7. 

c. Remove the WTl5 module from location J2. 

d. Turn PT17 circuit breaker to ON. 

\ e. Set COARSE and FfNE dials to position 9. 

f. Adjust J1R6 (Vd) so that Vd (+22V)output (TB 1-3) 
is +25V. 

g. Set PTl7 circui t breaker to OFF. 

h. Replace WTl5 module in J2. 

i. Set PTl7 circuit breaker to ON. 

4-35 Vcr Null Adjustment (SCHMOO) 

a. Set COARSE and -FINE dials to position 5. 

b. Adjust J2R6 (Vcrnull) so that Vd (TB1-3) reads 

+21.5V. 

c. Load MEDIC 75 diagnostic, and allow it to run 
only in the frame being adjusted. While performing the 
following Vd (+22V) adjustments, observe the PCP display 
for stopping of the program or a parity error indication. 

d. Slowly adjust the Vd (+22V) voltage in the positive 
direction by turning J2R6 (Vcr null) clockwise, and ob
serving both the Vd (+22V) output (TB 1-3) and the PCP 
display. It may be necessary to turn J2R6 fu Ily counter
clockwise, increment the COARSE and FINE dials towards 
position 9 and then turn J2R6 clockwise again. When the 
PCP indi cates that MEDIC 75 no longer runs or when a 
parity error occurs, reduce Vd (+22V) slightly unti I MEDic 
agai n runs wi thout error. Record the Vd output (Vd max). 

e. Return the COARSE and FINE dials to position 5. 

f. Slowly adjust the Vd (+22V) voltage in the nega
tive direction by turning J2R6 (Vcr null) counterclockwise 

and observe both the Vd (+22V) output (TB 1-3) and the PC P 
display. It may be necessary to turn J2R6 fully clockwise 
and to decrement the COARSE and FINE dials towards posi
tion 1, and then turn J2R6 counterclockwise again. When 
the PCP indicates that MEDIC 75 no longer runs, or a parity 
error occurs, increase Vd (+22V) slightly until MEDIC 
again runs without error. Record the Vd (+22V) output (Vd 
min). 

Note 

For an acceptable ad justment, the Vd 
(+22V) minimum and maximum settings 
must be related to memory ambient 
temperature and must be outside the 
limits shown in figure 4-2 for existing 
ambient memory temperature. The 
ambient memory temperature is ob
tained by measuring the air temper
ature just under the bottom fans, 
using a thermometer XDS part No. 
153273. Add the readings for each 
row and divide by the number of read
ings taken. 

g. Set COARSE and FINE dials to position 5. 

h. Ad just J2R6 (Vcr null) so that Vd (+22V) output 
(TB 1-3) is equal to the following: 

Final Vd output 
Vd max + Vd min 

2 

i. Reseal adjustment pots J 1 R6 and J2R26 with ~om
pound XDS part No. 129766. Cover half the screw head. 

j. Replace top front cover on PTl7. 

4-36 Overtemperature Check 

With the PTl7 on, remove the XTl4 module in location 
27A. This simulates an overtemperature condition in mem-

o ory and should cause the circuit breaker to trip. If it does 
not, the overvoltage adjustment should be rechecked. If 
that does not solve the problem, the WTl5 (J2) in the PTl7 
may be defective. 

4-37 Phase Sequence Charts 

The following phase sequence charts (tables 4-12,4-13, 
and 4-14) are included to assist in troubleshooting. 
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4-14 

AVERAGE 
TEMPERATURE 

FO 
CO 

(Vd MIN)* 

XDS 901586 

(Vd MAX)* 
122° 500~--~--~--~~~--~~--+--------+--.------~------~ 

104° 40° 

\ 
86° ° \ 30 

\ 

68° 20° 

50° 100~------~-------4~------+--------+------~~------~ 

OO~~~~~~~~~--~--~~~~~~~~--~~~~~~ 

16 17 18 19 20 21 22 23 24 

DRIVE VOLTAGE (Vd) 
NOTE: 

*Vd MAX AND MIN MUST BE WITHIN LOWER LIMITS AS SHOWN 
FOR THE AVERAGE MEMORY TEMPERATURE 

Figure 4-2. Minimum Vd Limits 

25 26 27 28 

C 
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o Table 4-12. Read-Restore Mode, Port C, Phase Sequence 

Phase Function Performed Signals Involved Comments 

Se lection interval 

Address port C LC15-LC31 = /LC 15/-/LC31/ Address I ines connected 
to port C 

Address re cogn iti on AHC = (21CK 11 LC 15 + N21CK 11 Address here, port C. 
NLC15 + 21CK12 LC16S Five most significant ad-
+ N21CK12 NLC16S + •.. dress bits match port C 
+ N21CK15 NLC19S) starting address switches 
(NLC18 NLC19 12K) 

~ROOO Begin active interval MQC = /MQC/ Memory req uest received 
from source 

MQCT = NORAC NORAB(MQC Simulated memory request 
N20CK05 + 20CK05) switch off or on and no 

port override 

Start read delay line S/READDL = MI NTR060 

MI = MI NTR100 NPFSRDLDC1 Memory initiate latch 
+ AHC MQCT NMB NAB 
+ .•• 

o Latch address into L-register L18 = Ll8 LXLOB + LC18L LXCOB 
+ ••• 

L19 = Ll9 LX LOB + LC19L LXCOB 
+ ••• 

L20 = L20 LXLOB + LC20 LXCOB 
+ •.• 

L29 = L29 LXL1B + LC29 LXC1B 
+ ••• 

L30 - L30 LXLlB + LC30L LXC1B 
+ ••• 

L31 = L31 LXLlB + LC31L LXC1B 

LXLOB = LXL L-register latching terms 

LXL 1B = LXL 

LXCOB = ADC LG 

LXC1B -- ADC LG 

LXL = LXL NTW460 NPFSRDLDT2 

o +MI 

(Continued) 
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Tab Ie 4-12. Read-Restore Mode, Port C, Phase Sequence (Con t. ) 

Phase Function Performed Signals Involved Comments c 
TROOO Select and turn on X-voltage TNXV = TNXV NTR320 NTW480 Time for negative X-

(Cant .) predrivers and drivers NPFSRDLDTl + X TROOO + ... voltage. For drivers, 
see figure 3-10 

TPXV = TPXV NTR320 NTW480 Time for positive X-
NPSRDLDTl + NX TROOO + .•• voltage. For drivers, 

see figure 3-9 

X = L22 L25 + NL22 NL25 X-current direction con-
trol (L22 = L25) 

NX = L22 NL25 4- NL22 l25 X-current direction con-
tro I (L22 -I L25) 

Select and turn on V-current and TPYC =- TPYC NTR30 NTW480 Time for positive Y-

voltage predrivers and drivers NPFSRDlDT2 + Y TROOO + ... current. For drivers, see 
figure 3-13 

TNYV = TNYV NTR320 NTW480 Time for negative Y-
NPFSRDLDT2 + Y TROOO + ..• voltage. For drivers, 

see figure 3-15 

TNYC = TNYC NTR320 NTW480 Time for negative Y-
NPFSRDLDT2 + NY TROOO current. For drivers, 
+ .•. see figure 3-14 

TPYV = TPYV NTR320 NTW480 Time for positive Y-
NPFSRDlDT2 + t~Y TROOO voltage. For drivers, 
+ ••• see figure 3-15 

Y = NL22 NL23 NL25 + L22 L23 Y -current direction con-
L25 + L22 Nl23 L25 trol. (Sum L22, L23, 
+ N L22 l23 L25 l25 = even) 

NY = l22 L23 L25 + NL22 NL23 Y -current direction con-
L25 + NL22 L23 NL25 trol. (Sum L22, L23, 
+ L22" NL23 NL25 L25 = odd) 

Clear sense preamplifiers PASLO = SDECEN •.• See TR060 time be low for 
sense line se lection 

PASL7 = SDECEN ..• 

ISDECEN = NTROOO + •.• 

TR020 Clear M-register latches MOO = MOO MXMO + ••• Clear byte 0 

M07 = M07 MXMO+ ••• 

M08 = M08 MXM1 + ••• Clear byte 1 

M15 - MI5 MXM1 + ... 
(Continued) 
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Table 4-12. Read-Restore Mode, Port C, Phase Sequence (Cont.) 

() 
Phase Function Performed Signals Involved Comments 

TR020 M16 = M16 MXM2 + •.• C lear byte 2 

(Cont.) . 
M23 = M23 MXM2 + ..• 

M24 = M24 MXM3 + .•. C lear byt~ 3 

M31 = M31 MXM3 + .•. 

M32 = M32 MXM32 + •.. Clear Parity 

MXM(O), (1),_ NTR020 + ... 
(2), (3) 

MXM32 = NTR20 + .•. 

TR060 Address release AROC = ADCCO TR060 Source may use address 
re lease to drop LC 15-

.ADCCO = ADC LC31, and MOC 

Unlatch read delay line start S/READDL = MI NTR060 ... 

o Enable sense line preamplifiers PASLO = NLl8 N1l9 NL23 SDECEN Se lects active sense line 

PASL 1 = NL 18 NL 19 L23 SDECEN 

PASL2 = NL 18 L 19 NL23 SDECEN 

PASL3 = N1l8 L19 L23 SDECEN 

PASL4 = 118 N L 19 N L 23 S DEC E N 

PASL5 = 118 NL19 L23 SDECEN 

PASL6 = L 18 Ll9 NL23 SDECEN 

PASL7 = 118 L19 L23 SDECEN 

SDECEN = TR060 + ••• 

Enable read RD = NMWONMW1NMW2NMW3 All byte indicators are 
fa I se for read 

MWO = MWO RESMW + MWOC Write byte 0 
ADCMW TMW-l + ••• 

MWI = MWI RESMW +MWIC Write byte 1 
ADCMW TMW-l + .•• 

MW2 = MW2 RESMW + MW2C Write byte 2 
ADCMW TMW-2 + ••• 

o MW3 = MW3 RESMW + MW3C Write byte 3 
ADCMW TMW-2 + ••• 

(Continued) 
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Table 4-12. Read-Restore Mode, Port C, Phase Sequence (Cont.) 

Phase Function Performed Signals Involved Comments c~ 

TR060 ADCMW = ADC + .•. Access decision, port C 
(Cont. 

TMW-1 = TR060 NTR 1 00 

TMW-2 = TR060 NTR 1 00 

MWOC = /MWOC/ Memory write byte lines 

MW1C = /MW1C/ 

MW2C = /MW2C/ 

MW3C = /MW3C/ 

TR080 Select and turn on X-current pre- TPXC = TPXC NTR320 NTW480 Time for positive X-
drivers and drivers NPFSRDLDTl +X TR080 + ... current. For drivers, 

see figure 3-8 

TNXC = TNXC NTR320 NTW480 Time for negative X-
NPFSRDLOT1 + X TR080 + ••• current. For drivers, 

see figure 3-7 
TR100 Unlatch memory initiate MI = MI NTRlOO ... 

TR140 Enable sense amplifier strobe SAST(O), (1), 
NTSSTB 

Sense strobe goes false, 
(2), (3) 

= allowing sense amplifier 
to respond to core read-

NTSSTB = NTSSTB NTR 140 + TR360 out 
+ PFSRDLD 

TR160 Start write delay line S;WRITEDL = IWD 
TWOOO 

IWD = TR160 NWP Initiate write delay 

NWP = RD +WF 

TR200 Enable second request, port C SRAOC = AOCCO TR200 + ••. Allows source to begin 
TW040 second memory request 

for read on Iy 

TR220 Read data into M-register MOO = MDOO MXDOB + ••• One's into M-register. 
TW06C Byte 0 

M07 = MD07 MXDOB + •.• 

M08 = MD08 MXD1B + ••• Byte 1 

M15 = MD15 MXD1B+ ••• 

M16 = MD16 MXD2B + ... Byte 2 
. .. . 

M23 = MD23 MXD2B + ••• c~ 
(Continued) 
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o Table 4-12. Read-Restore Mode, Port C, Phase Sequence (Cont.) 

Phase Function Performed Signals Involved Comments 

TR220 M24 = MD24 MXD3B + ••• Byte 3 

TW060 
Cont. ) 

M31 = MD31 MXD3B + ••• 

MXDOB = MXDOB NTR420 NPFSRDLDM Transfer terms 
+ TR220 NWF 

MXD1B = MXD1B NTR420 NPFSRDLDM 
+ TR220 NWF 

MXD2B = MXD2B NTR420 NPFSRDLDM 
+ TR220 NWF 

MXD3B = MXD3B NTR420 NPFSRDLDM 
+ TR220 NWF 

NMOO = NMDOO MXDOI + ••• Zeros into M-register. 
Byte 0 

NM07 = NMD07 MXDOI + ••• 

o NM08 = NMD08 MXDlI + ••• Byte 1 

NM15 = NMD15 MXDlI + ••• 

NM16 = NMD16 MXD21 + ••• Byte 2 

NM23 = NMD23 MXD21 + ••. 

NM24 = NMD24 MXD31 + ••• Byte 3 

NM31 = NMD31 MXD31 + ••• 

MXDOI = MXDOI NTR420 NPFSRDLDM Transfer terms 
+ TR220 NWF 

MXD1I = MXDlI NTR420 NPFSRDLDM 
+ TR220 NWF 

, MXD21 = MXD21 NTR420 NPFSRDLDM 
+ TR220 NWF 

MXD31 = MXD31 NTR420 NPFSRDLDM 

o + TR220 NWF 

(Continued) 
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Table 4-12. Read-Restore Mode, Port C, Phase Sequence (Cont.) 

Phase Function Performed Signals Involved Comments 

TR240 Gate data onto port C data lines /MCOO/ = MCOOO The read data from the 

TW080 sense amplifier takes two 
paths; one path leads in-

/MC31/ = MC031 
to the M-register (see 
TR220), the other path 

MCOOO = MDOO DGCO + MOO DGCO 
bypasses M-register and 
goes directly to the port 
output drivers (MCOOO-
MC031), where it is 

MC031 = MD31 DGC7 + M31 DGC7 gated onto the data lines 
by data gates DGCO-

DGCO = ADCDG DG2 DGC7 

DGC7 = ADCDG DG2 

ADCDG = ADC 

DG2 DG2 NTR420 NPFSRDLDM 
+ RD TR240 

Early data release EDR = TR240 NTR300 Notifies source that data 
is on data lines 

TR320 Turn off X- and V-currents and TNXV, TPXV, TPYC, TNYV, TNYC, TPYV See TROOO for latch terms 
TW16C voltage 

TPXC, TNXC See TR080 for latch terms c 
TR360 Disable sense ampl ifiers SAST(O), (1), 

= NTSSTB 
TW20C (2), (3) 

NTSSTB = TR360 + ... Strobe input 

Latch V-inhibit TNYI = TNYI NTW560 NPFSRDLDT2 Inhibits V-current to 
+ Y TW200 write zeros in the cores 

Data release DROC = ADCCO TR360 RD + ... Last chance for source 
to accept data. Prepare 
to drop da ta lines 

TR400 Turn on X- and V-current and TPXC = TPXC NTR320 NTW480 Restores data to cores 
TW240 voltage drivers NPFSRDLDTl + NX TW240 from M-register 

+ .•. 

TNXC = TN XC NTR320 NTW480 Same address bits select 
NPFSRDLDT1 + X TW240 X- and Y -drivers so that 
+ ... X- and Y -currents are 

reversed in direction 
TNXV = TNXV NTR320 NTW480 from that in TROOO during 

NPFSRDLDTl + NX TW240 the read portion of the 
cycle 

TPXV = TPXV NTR320 NTW480 
NPFSRDLDT1 + X TW240 

(Continued) 
c 
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Table 4-12. Read-Restore Mode, Port C, Phase Sequence (Cont.) 

Phase Function Performed Signals Involved Comments 

rR400 TPYC = TPYC NTR320 NTW480 

rW240 NPFSRDLDT2 + NY TW240 

Cont. 
TNYC = TNYC NTR320 NTW480 

NPFSRDLDT2 + Y TW240 

TPYV = TPYV NTR320 NTW480 
NPFSRDLDT2 + Y TW240 

TNYV = TNYV NTR320 NTW480 
NPFSRDLDT2 + NY TW240 

X = L22 L25 + NL22 N L25 X-current direction con-
trol. L22 = L25 

NX = L22 N L25 + N L22 L25 L22 -I L25 

V-current direction con-
trol 

Y = NL22 NL23 NL25 + L22 L23 Sum L22, L23, L25 even 

NL25 + L22 NL23 L25 
+ NL22 L23 L25 

o NY = L22 L23 L25 + N L22 N L23 Sum L22, L23, L25 odd 

L25 + NL22 L23 NL25 
+ L22 NL23 NL25 

TR420 Unlatch MXD(X)B and MXD(X)I MXD(X)B = MXD(X)B NTR420 ... See TR220 for latch terms 

TW260 
MXD(X)I = MXD(X)I NTR420 ... 

Unlatch data gate DG(X)(X) DGC(X) = ADCDG DG2 See TR240 for latch terms 

DG2 = DG2 NTR420 .•. 

TR460 Output pari ty POKOC = POK ADCCO Parity OK 

TW300 
POO = POK TR460 NPFSRDLDM 

+ AP P527 M32 PG 
+ NAPE PG 

PG -- TR460 NTR500 NWFS 

PEOC = PE ADCCO Parity error 

PE = PE TR460 NPFSRDLDM 
+ NAP NP527 NM32 PG 
+ APE PG 

TW46C Unlatch L-register LXL = LXL NTW460 ... See TROOO for latch term s 

o 
(Continued) 
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Table 4-12. Read-Restore Mode, Port C, Phase Sequence (Cont.) 

Phase Function Performed Si gnals Involved Comments c 
TW480 Turn off X and Y -currents TPXC, TNXC, TNXV, TPXV, TPYC, TYNC, See TR400, TW240 for 

TPYV, TNYV latch terms 

TW560 Disable V-inhibit TNYI = TNYI NTW560 ••• See TR360, TW200 for 
latch terms 

End read-restore mode 
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Table 4-13. Full Clear-Write Mode, Port C, Phase Sequence 

Phase Function Performed 

Selection interval 

Add ress port C 

Address recognition 

TROOO Begin active interval 

Start read delay line 

Latch address into L-register 

Select and turn an X- and Y-
vol tage, and Y -current predrivers 
and drivers 

Clear sense preampl ifiers 

TR020 Clear M-register latches 

TR060 Address release. Unlatch read delay. 
I ine start 

Enable sense line preamplifiers 

Enable write full 

Signals Involved 

LC15-LC31 = /LC15/-/LC31/ 

AHC = (21CKll LC15 + N21CKll 
NLC15 + 21CK12 LC16 
+ N21CK12 NLC16 + ..• 
+ N21CK15 NLC195) (NLC18 
NLC19 12K) 

Same as read -restore mode 

Same as read -restore mode 

Same as read -restore mode 

WF = MWO MWl MW2 MW3 
N (ADCMB ABOC) + .•. 

MWO = MWO RESMW + MWOC 
ADCMW TMW-1 + ..• 

MWl = MW1 RESMW + MW1C 
ADCMW TMW-l + •.• 

MW2 - MW2 RESMW + MW2C 
ADCMW TMW-2 + ••. 

MW3 -- MW3 RESMW + MW3C 
ADCMW TMW-2 + ••• 

ADCMW - ADC + ... 

TMW-1 = TR060 NTR100 

TMW-2 = TR060 NTR100 

MWOC -- /MWOC/ 

MW1C = /MW1C/ 

MW2C' = /MW2C/ 

MW3C = /MW3C/ 

(Continued) 

Comments 

Address lines to port C 

Address here, port C, 
five most significant 
address bits match port 
C starting address 
switches 

See TROOO, read-restore 
mode 

See TR020, read-restore 
mode 

See TR060, read -restore 
mode 

All byte indicators true 
for clear-full write 

Write byte 0 

Write byte 1 

Write byte 2 

Write byte 3 

Access dec ision, port C 

Memory write-byte lines 
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Table 4-13. Fu II C lear-Wri te Mode, Port C, Phase Sequence (Cont.) 

Phase Function Performed Signals Involved Comments 

TR080 Se lect and turn on X-current pre- Same as read-restore mode See TR080, read-restore 

drivers and drivers mode 

TR100 Unlatch memory initiate MI = MI NTR 100 

TR140 Enable sense amplifier strobe SAST(O), (1), = NTSSTB Sense strobe goes fa Ise, 
(2), (3) allowing sense amplifier 

NTSSTB = NTSSTB NTR 140 + TR360 
to respond to core read-

+ PFSRDLD 
out, However, core 
data does not enter M-
register because MXDOB 
at TR220 is inh ibi ted. 

TR160 Start write delay line S;VVRITEDL = IWD Initiate write delay 
TWOOO 

IWD = TR 160 NWP 

NWP = RD +WF 

Latch port data into M-register MOO = MCOO MXCOB + ... Ones into M-register. 
Byte a 

M07 = MC07 MXCOB + ••• 

M08 = MC08 MXC1B + ••. Byte 1 

M15 = MC15 MXC1B + •.• 

M16 = Me 16 MXC2B + ••• Byte 2 

M23 = MC23 MXC2B + ..• 

M24 = MC 24 MXC3B + ••• Byte 3 

M31 = MC31 MXC3B + .•• 

MXCOB = ADCMB WF TR 160 Transfer terms 

MXC3B = ADCMB WF TR 160 

NMOO = NMCOO MXCOI + ••• Zeros into M -register. 
Byte a 

NM07 = NMC07 MXCOI + ••• 

c 
(Continued) 
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o 
Table 4-13. Full C lear-Write Mode, Port C, Phase Sequence (Con t.) 

Phase Function Performed Signals Involved Comments 

TR160 NM08 = NMC08 MXC 11 + ... Byte 1 

~WOOO 
(Cont .) 

NM15 = NMC15 MXClI + ... 

NM16 = NMC 16 MXC2I + ... Byte 2 

NM23 = NMC23 MXC2I + •.. 

NM24 = NMC24 MXC3I + ... Byte 3 

NM31· = NMC31 MXC3I + ... 

MXCOI = ADCMI WF TR 160 

ADCMI = ADC 

TR200 Enable second request, port C SRAOC = ADCCO TR200 + ... 
TW040 

o TR240 Data release, port C DROC = ADCCO WFS TR240 + ... Source may drop its data 

~W080 lines 
WFS == WF 

TR300 Parity into M32 M32 = AP P527 M32XP + NAP 
TW140 NP527 M32XP + ... 

M32XP = WFS TR300 + ... 

TR320 Turn off X- and V-currents and TNXV, TPXV, TPYC, TNYC, TPYV See read-restore mode 

TW160 voltage TROOO for latch terms 

TPXC, TNXC See read-restore mode 
TR080 for latch terms 

TR360 Disable sense amplifiers SAST(O), (1), 
NTSSTB 

TW20C (2), (3) = 

NTSSTB = TR360 + ••. Strobe input 

Latch V-inhibit TNYI = TNYI NTW560 NPFSRDLDT2 Inhibits V-current to 
+ Y TW200 write zeros into the 

cores 

TR400 Turn on X- and V-current and Same as read-restore mode Wri tes data from M-

TW240 voltage drivers register into cores. See 
read-restore mode, 
TR400, TW240 

o 
(Continued) 
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Table 4-13. Fu II C lear-Write Mode, Port C, Phase Sequence (Cont.) 

Phase Function Performed Signals Involved Comments c 
W460 Unlatch write byte indicators MW(O),(l), = MWO RESMW + .•• 

(2), (3) 

RESMW = NTW460 ..• 

Disable write full WF = MWO MWl MW2 MW3 •.. 

Unlatch L-register LXL = LXL NTW 460 ... 

IW480 Turn off X- and V-currents TPXC, TNXC, TNXV, TPXV, TPYC, TNYC, See read-restore mode 
TPYV, TNYV TR400, TW240 for latch 

terms 

TW560 Turn off V-inhibit TNYI = TNYI NTW560 ••. 

End fu II c lear-write mode 

c 
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Table 4-14. Partial Write Mode, Port C, Phase Sequence 

Phase Function Performed 

Selection interval 

Address port C 

Address here, port C 

TROOO Begin active interval 

Start read delay line 

Latch address into L-register 

Signals Involved 

LC15-LC31 = /LC 15-LC31/ 

AHC = ? 

Select and turn on X- and Y -vo Itage Same as read-restore mode 
and V-current predrivers and drivers 

Clear sense preamplifiers 

TR020 Clear M-regi ster latches 

TR060 Address Re lease 

Unlatch read delay line start 

Enable sense line preamplifiers 

Enable write partial 

TR080 Select and turn on X-current pre
drivers and drivers 

TR 100 Un latch memory initiate 

TR 140 Enable sense amplifier strobe 

TR200 Enable second request, port C 

TR220 Read data into M-register 

TR320 Turn off X- and Y -currents and 
voltages 

Same as read-restore mode 

Same as read-restore mode 

WP = NRD NWF N(ADCMB ABOC) 
+ ••• 

ADCMB = ADC 

ABOC = /ABOC/ 

Same as read-restore mode 

MI = MI NTR100 

Same as read-restore mode 

SRAOC = ADCCO TR200 + .•• 

Same as read-restore mode 

TNXV, TPXV, TPYC, TNYV, TNYC, TPYV 

TPXC, TNXC 

(Con tinued) 

Comments 

Address I ines to port C 

Address here, port C, five 
most signifi cant address 
bits match port C starting 
address switches 

See TROOO, read-restore 
mode 

See TR020, read-restore 
mode 

See TR060, read-restore 
mode 

Access decision, port C 

Abort. Change from write 
to read 

See read-restore mode 
TR080 

See read-restore mode, 
TR140 

Allows source to begin 
second request for read 
only 

See read-restore mode, 
TR220 

See read-restore mode 
TROOO for latch terms 

See read-restore mode, 
TR080 for latch terms 
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Table 4-14. Partial Write Mode, Port C, Phase Sequence (Cont.) 

Phase Function Performed Signals Involved Comments 

TR360 Disable sense amplifiers SAST(O), (1), 
NTSSTB 

(2), (3) 
-

NTSSTB = TR360 + ••• Strobe input 

TR420 Unlatch M-register transfer terms MXD(X)B = MXD(X)B NTR420 .•• See read-res. ore mode 
MXD(X)B and MXD(X)I TR220 for complete latch 

MXD(X)I = MXD(X)I NTR420 •.. terms 

TR460 Output parity Same as read-restore mode See read-restore mode, 
TR460 

TR480 Clear M-register latches if respec- MOO = MOO MXMO + ••• Byte 0 
tive byte indi cator is fa Ise 

M07 = M07 MXMO + ••• 

M08 = M08 MXMl + ••• Byte 1 

M15 M15MXM1 + •.. 

M16 -- M16 MXM2 + ••• Byte 2 

M23 = M23 MXM2 + ••• 

M24 -- M24 MXM3 + ••• Byte 3 

M31 -- M31 MXM3 + ••• 

NMXMO = MWO TR480 WP + ••• 

NMXM1 = MW1 TR480 WP + ••• 

NMXM2 = MW2 TR480 WP + ••• 

NMXM3 = MW3 TR480 WP + ••• 

TR560 Start wri te de lay line S/WRITEDL = IWD 
TWOOa 

IWD = TR560 WP + .•• Initiate write delay 

Latch port data into M-register if MOO = MCOO MXCOB- + ••. Ones into M-register. 
respective byte indicator is true Byte 0 

M07 _.- MC07 MXCOB + ••• 

M08 = MC08 MXC1B + .•. Byte 1 

M15 = MC15MXC1B + .•• 
(Continued) c 
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Table 4-14. Partial Write Mode, Port C, Phase Sequence (Cant.) 

o Phase Function Performed Signals Involved Comments 

TR560 M16 = MC16 MXC2B + .•• Byte 2 

TWOOO 
(Cont .) 

M23 = MC23 MXC2B + ••. 

M24 = MC24 MXC3B + ... Byte 3 

M31 = MC31 MXC3B + •.. 

MXCOB = ADCMB MWO WP TR560 + .•• 

MXC1B = ADCMB MW1 WP TR560 + ... Transfer terms 

MXC2B = ADCMB MW2 WP TR560 + ..• 

MXC3B = ADCMB MW3 WP TR560 + ..• 

NMOO = NMCOO. MXCOI + •• ~ Zeros into M-register. 
Byte 1 

NM07 = NMC07 MXCOI + ... 

o NM08 = NMC08 MXC1I + ... Byte 2 

NM15 = NMC15 MXClI + ... 

NM16 = NMC 16 MXC21 + ... Byte 3 

NM23 - NMC23 MXC21 + ... 

NM24 = NMC24 MXC31 + ... Byte 4 

NM31 = NMC31 MXC31 + ..• 

MXCOI = ADCMI MWO WP TR560 + ... Transfer terms 

MXC11 = ADCMI MW 1 WP TR560 + ... 

MXC21 = ADCMI MW2 WP TR560 + ... 

MXC31 = ADCMI MW3 WP TR560 + ... 

TR600 Data release on port C DROC = WP ADCCO TR600 + ..• A Ilows source to drop 

TW040 data lines 

o I 
(Can ti n ued) 
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Table 4-14. Partial Write Mode, Port C, Phase Sequence (Cont.) 

Phase Function Performed Signals Involved Comments c 
TW100 Parity into M32 M32 = AP P527 M32XP + NAP NP527 

M32XP + 000 

M32XP = WP TW100 + 000 

TW200 Latch V-inhibit TNYI = TNYI NTW560 NPFSRDLDT2 Inhibits V-current to 
+ Y TW200 write zeros 

~W240 Turn on X- and V-current and Same as read-restore mode See read-restore mode 
voltage drivers TW2400 Restores new 

word from M-register into 
cores 

TW460 Reset memory wri te byte indi cators MWO = MWO RESMW + 000 

MW1 = MW1 RESMW +'00 

MW2 = MW2 RESMW + 000 

MW3 = MW3 RESMW + o. 0 

RESMW = NPFSRDLDT NTW460 NABO 

Disable write partial WP = NRD NWF N(ADCMB ABOC) 
+. 0 0 

RD = NMWONMW1NMW2NMW3 

Un latch L-register LXL = LXL NTW460 o. 0 See read-restore mode 
TROOO for latch terms 

TW480 Turn off X- and V-currents TPXC, TNXC, TNXV, TPXV, TPYC, TNYC See read-restore mode 
TPYV, TNYV TR400, TW240 for latch 

terms 

TW560 Disable V-inhibit TNYI = TNYI NTW560 • 0 0 
-

End partial write mode 

c' 
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APPENDIX A 

ILLUSTRATED PARTS BREAKDOWN 

A-1 GROUP ASSEMBLY PARTS LIST 

The Group Assemb Iy Parts List is a breakdown of a II systems, 
assemblies, and subassemblies which can be disassembled, 
reassembled, or replaced and whi ch are contained in the 
end article. The Group Assembly Parts List consists of 
columnar listings of parts re lated to illustrations. Parts 
are listed in order of disassembly sequence, except in cases 
where sequence of disassembly cannot be maintained. 
Attaching parts are listed below the related assembly or 
subassemblies. Items which are purchased in bulk form 
(for example, wire and insulating material) are not listed. 

Each parts list table is arranged in seven columns as follows: 

a. The figure number of the part listed and the index 
number corresponding to the illustration reference 

b. The XDS manufacturer's part number for the part 

c. The vendor's part number for the part (if avai lab Ie) 

d. A brief description of the part 

e. The manufacturer's code for the part 

f. The quantity of the part used per assembly 

g. Usable on code column indicating that when a 
letter is used in the code column, the use of the coded part 
is restricted to the model identified by the code letter. 

(Where no letter symbol appears in this column, the part is 
used on all models of this configuration.) 

How to use the Illustrated Parts Breakdown 

To obtain information about a part, the following steps 
should be taken: 

a. Refer to the applicable assembly breakdown 

b. Compare the part with the illustration until part 
is located 

c •. Note the index number 

d. Locate the index number in the corresponding 
Group Assembly Parts List 

e. Find the part number and name of part opposite 
the index number listed 

A-2 NUMERICAL INDEX 

This index is a listing of the items contained in the Group 
Assembly Parts List. The numerical order of the index 
(table A-14) is determined by the XDS part number. 
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Illustrated Parts Breakdown Contents r ,-, 
Sec. - Fig. Page 

A-1 Basic 4K X 33 Bit Assembly (Port C) .....•.••.•...................•....•. A-3 

A-2 Memory Frame Assembly ............•.................•.••..•....•..• A-5 

A-3 Modu Ie Locations, Basi c 4K X 33 Bit Assembly ••••.•......•.....•............ A-13 

A-4 4K to 8K Memory Expansion Kit ...........••..•.•..............•...•... A-17 

A-5 8K to 12K Memory Expansion Kit .......•.....•......................•.. A-21 

A-6 12K to 16K Memory Expansion Kit .........•............................ A-25 

A-7 Port Expansion Assembly, 1 X 2 (Port B) •....•••...............•.....•..•.. A-29 

A-8 Port Expansion Assembly, 2 X 3 (Port A) ......•............•............•.. A-33 

A-9 Fixed, Accessory Frame Assembly ......•.••........•..........•.•....... A-37 

A-10 Memory Port Expander F Assemb Iy ........••.•.•...•..................... A-42 

A-11 Memory Port Expander S Assembly ...............•....•.........•.••.•... A-44 

A-12 Modu Ie Locations, Memory Port Expander F Assembly A-46 

A-13 Module Locations, Memory Port Expander S Assembly A-49 

c 
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o 
Figure A-I. Basic 4K X 33 Bit Assembly (Port C) 
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Table A-1. Basic 4K X 33 Bit Assembly (Port C) 

Fig. & XDS Vendor Description Mfg. Units Per Usable on 
Index No. Part Number Part Number 1. 2 3 4 5 6 7 Code Assy Code 

A-1- Basi c Memory Assy Sigma 5 and 7 XDS 

1- 132546Y* Basic 4K X 33 Bit Assy (Port C) 1 8251/ 
8451 

-1 131416 Basic Cabinet Assy 1 

- 139203 Hardware Kit/Basic Cabinet (Ref Instl 1 
Dwg 127409) 

- 131410 Side Pane I Assy 2 

- 131419 Door, Rear or Front 2 

-2 11 7500yt Memory Frame Assy (See Fig. A-2) (Center 2 
Frame - Frame 2) 

- 139205 Hardware Kit/Center Frame (Ref Instl 1 
Dwg 127409) 

-3 117500Y** Memory Frame Assy (Same as Fig. A-2) 1 Option 
(Front Frame-Frame 1) 

- 139204 Hardware Kit/Front Frame (Ref Instl 1 
Dwg 127409) 

-4 136978F
tt Fixed Accessory Frame Assy (See Fi g. A-9) 1 Option 

- 139515 Hardware Kit/Fixed Frame (Ref Instl 1 
Dwg 127409) 

-5 130625lt Memory Port Expansion F Assy (See Fig. A-10) 1 Option 

-6 130626H
tt Memory Port Expansion SAssy (See Fig. A-11) 1 Option 

*Port C is standard with the Sigma 5 and is 
included in the 4K basic assembly. Post B 
(Fig. A-7) is standard with the Sigma 7 

tThe first 16K memory block is located in the 
center frame 

**The second 16K memory block (expansion to 
32K) is located in the front frame 

ttE ° kO F ° kO S Of . d xpanslon It or expansion It , I require, 
is installed in the fixed accessory frame 

c 
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Table A-2. Memory Frame Assembly 

Fig. & XDS Vendor Description Mfg. Units Per Usable on 
Index No. Part Number Part Number 1 2 3 456 7 Code Assy Code 

A-2- 117500Y Memory Frame Assy 8251/ 
8451 

-1 117319 Frame, Swing 1 

-2 145314 Cover, Shear Pin Mtg 2 

-3 139592 Block, Shear Pin Mtg 2 

-4 139593 Block, Swing Frame Stop 2 

(Attach ing Parts) 

100012-507 Screw, Pan Hd Phi I 8 

100018-500 Washer, Flat 8 

100024-500 Washer, Lock Int Tooth 8 

---*---

-5 124484-001 Bracket, Chassis Mtg 1 

o (Attaching Parts) 

101441-001 Screw, Cap Hex Hd 4 

100018-500 Washer, Flat 4 

100008-500 Nut, Hex Mach 4 

---*---

-6 124742-001 Angle, Chassis Mtg 1 

(Attaching Parts) 

100012-508 . Screw, Pan Hd Phi.1 5 

100018-500 Washer, Flat 5 

100024-500 Washer, Lock Int Tooth 5 

- - - * - - -
-7 100012-506 Screw, Pan Hd Phi I 13 

-8 100018-500 Washer, Flat 13 

-9 100024-500 Washer, Lock Int Tooth 13 

o -10 117264T Power Supply Assy (PT16) 1 

(Continued) 
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Table A-2. Memory Frame Assembly (Cont.) 

Fig. & XDS Vendor Description Mfg. Units Per Usable on 
Index No. Part Number Part Number 1 2 3 4 5 6 7 Code Assy Code 

A-2-

-11 117265X Power Supply Assy (PTl7) 1 

(Attaching Parts) 

100012-508 Screw, Pan Hd Ph i I 8 

100018-500 ~ Washer, Flat 8 

100024-500 Washer, Lock Int Tooth 8 

---*---

-12 134447 Block, Cable Clamping 4 

(Attaching Parts) 

100012-312 Screw, Pan Hd Phil 8 

100018-300 Washer, Flat 8 

100024-300 Washer, Lock Int Tooth 8 

---*---

-13 134472 Nut, Bar 1 

(Attaching Parts) 

100039-306 Screw, Flat Hd Phi I 5 

---*---

-14 110871 Connector Male, 14 Contacts (Pl} 1 

-15 101625-001 Tubing, Spiral AIR 

-15 100274-003 Tubing, Teflon AIR 

-15 126827 Wire, Solid Twisted Pair AIR 

-16 100657-009 Clamp, Cable Nylon 3 

-17 100657-003 Clamp, Cable Nylon 3 

{Attaching Parts} 

1 000 T 2-405 Screw, Pan Hd Phi I ·6 

100018-400 . Washer, Flat 6 

100024-400 Washer, lock Int Tooth 6 c 
- - - * - - -

(Continued) 
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o Table A-2. Memory Frame Assembly (Cant.) 

Fig. & XDS Vendor Description Mfg. Units Per Usable on 
Index No. Part Number Part Number 1 2 3 4 5 6 7 Code Assy Code 

A-2-

-18 133955 Busbar Assy 1 

(Attach ing Parts) 

100008-300 Nut, Hex Mach 56 

100024-300 Washer, Lock Int Tooth 56 

- - - * - - -

-19 131891-001 Cable Assy, Busbar Pi ck-up 8 

-20 131891-005 Cable Assy, Busbar Pick-up 1 

(Attaching Parts) 

100008-200 Nut, Hex Mach 9 

100024-200 Washer, Lock Int Tooth 9 

- - - * - - -

o -21 123943K Top Fan Assy 1 

(Attaching Parts) 

100012-306 Screw, Pan Hd Phil 8 

100018-300 Washer, Flat 8 

100024-300 Washer, Lock Int Tooth 8 

- - - * - - -

-22 117320U Bottom Fan Assy 1 

(Attaching Parts) 

100012-306 Screw, Pan Hd Ph i I 8 

100018-200 Washer, Flat 8 

100024-200 Washer, Lock Int Tooth 8 

- - - * - - -

-23 116231 Chassis, 32 Module 7 

o 
(Continued) 
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Table A-2. Memory Frame Assembly (Cont.) 

Fig. & XDS Vendor Description Mfg. Units Per Usable on 
Index No. Part Number Part Number 1 2 3 456 7 Code Assy Code 

c 
A-2-

-24 116444 Chassis, 32 Modu Ie Memory (See Fig. A-3 1 
for Modu Ie Locations) 

(Attaching Parts) 

100012-406 Screw, Pan Hd Phi I 32 

100018-400 Washer, Flat 16 

100024-400 Washer, Lock Int Tooth 32 

- - - * - - -

-25 117510M Sense E lectroni cs Assy 1 

-26 126502 Backwiring Board Assy (Sense) 1 

-27 117520N Magneti cs and Drive Assy 1 

-28 126829 Backwiring Board Assy {Memory} 1 

(Attaching Parts) 

148832-514 Screw, Hex Thread Forming REF 

100018-300 Washer, Flat 22 

100024-300 Washer, Lock Int Tooth 22 

- - - * - - -

-29 117530M Logic and Drive Assy 1 . 
-30 126830 Backwiring Board Assy 1 

-31 126834P Resistor and Logi c Assy 1 

-32 124760 Backwiring Board Assy 1 

-33 117644 Strap, Jumper Ground 36 

-34 100657-001 Clamp, Cable Nylon 1 

(Attaching Parts) 

148832-514 Screw, Hex Thread Forming 166 

- - - * - - -

-35 116522 Channe I, Cable Routing 5 

-36 123940-001 Channe I, Cable Routing 1 

(Continued) 
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Table A-2. Memory Frame Assembly (Cont.) 

Fig. & XDS Vendor Description Mfg. Units Per Usable on 
Index No. Part Number Part Number 1 2 3 4 5 6 7 Code Assy Code 

A-2-

-37 123940-002 Channel, Cable Routing 1 

(Attach ing Parts) 

100012-203 Screw, Pan Hd Phil 36 

100018-200 Washer, Flat 36 

100024-200 Washer, Lock Int Tooth 36 

- - - * - - -

-38 134170-001 Bracket, Door Latch Mtg 2 

(Attaching Parts) 

100012-206 Screw, Pan Hd Phi I 6 

100018-200 Washer, Flat 6 

100024-200 Washer, Lock Int Tooth 6 

-39 134171 Spring, Door latch 4 

(Attach iRg Parts) 

100012-306 -Screw, Pan Hd Phi I 8 

100018-300 Washer, Flat 8 

100024-300 Washer, Lock Int Tooth 8 

- - - * - - -

-40 129554 Trigger, Door Latch 4 

(Attach~ng Parts) 

100012-103 -. Screw, Pan Hd Phil 4 

- - - * - - -

-41 134169 Door, Chassis 1 

(Attaching Parts) 

100012-205 Screw, Pan Hd Phi I 6 

100018-200 Washer, Flat 6 

100024-200 · Washer, Lock Int Tooth 6 

o - - - * - - -

-42 149850 · Retainer (See Dwg 132546X) 6 

- 154377-001 · Clamp, Strap Type AIR 

A-l1/A-12 
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o Table A-3. Module Locations, Basic 4K X 33 Bit Assembly 

Fig. & XDS Vendor Description Mfg. Units Per Usable on 
Index No. Part Number Part Number 1 2 3 456 7 Code Assy Code 

A-3- Basic 4K X 33 Bit Assy (Sigma 5/7) (Module 8251/ 
Locations) 8451 

-1 116257 Module Assy, XTlO Term Module 16 

-2 123019 Module Assy, A Tll Cable Dr/Rec 6 

-3 130942 Module Assy, FT37 Buffered Latch No.2 3 

-4 125262 Module Assy, BTl6 Gated Buffer 6 

-5 130958 Module Assy, L T34 Parity Generator 9 

-6 127393 Module Assy, BT22 Fast Buffer 11 

-7 128190 Module Assy, IT25 NAN D Gate 2 

-8 127791 Module Assy, XTl3 Module C 9 

-9 127793 Module Assy, XTl4 Module D 1 

-10 126617 Module Assy, IT 14 Gated Inverter 6 

o -11 130952 Modu Ie Assy, FT38 Buffered Latch No.3 7 

-12 130967 Module Assy, BT24 Buffered AN D/OR Gate 3 

-13 128188 Module Assy, IT 24, NAND/NOR Gate 1 

-14 125264 Module Assy, IT 16, Gated Inverter 3 

-15 133053 Module Assy, AT31 Cable Dr/Rec 1 

-16 126615 Modu Ie Assy, LT21 Logic Element W/Buff 5 

-17 124717 Module Assy, L T20 Logi c Element W /Inv 1 

-18 123008 Module Assy, STl4 Toggle Switch Module 2 

-19 126963 Module Assy, DTl1 De lay Line 2 

-20 127391 Module Assy, HTl5 Delay Line Sensor 3 

-21 123915 Module Assy, L Tl9 Logic Element 1 

-22 123018 Module Assy, ATlO Cable Receiver 1 

-23 130447 Modu Ie Assy, BT25 BAND Gate 1 

-24 126611 Modul e Assy, A Tl6 Re jection Gate 2 

o -25 123005 Module Assy, ST 1 0 Memory Swi tch A 10 

-26 132159 Module Assy, ST22 Memory Driver 4 

(Continued) 

A-15 



XDS 901586 

Table A-3. Module Locations, Basic 4K X 33 Bit Assembly (Cont.) c 
Fig. & XDS Vendor Description Mfg. Units Per Usable on 

Index No. Part Number Part Number 1 2 3 4 5 6 7 Code Assy Code 

A-3-

-27 132153 Module Assy, ST21 Inhibit Driver 6 

-28 123006 Modu Ie Assy, ST11 Memory Switch B 16 

-29 111550 Core Diode Module Assy (9 Bit) 1 

-30 111549 Core Diode Module Assy (8 Bit) 3 

-31 131292 Module Assy, STl7 Voltage Regulator 1 

-32 131633 Mod ule Assy, HT26 Memory Pre-Amplifier 6 

-33 123010 Module Assy, HTl1 Memory Sense Amplifier 6 

-34 130902 Module Assy, ST34 Strobe Generator 2 

-35 123012 Module Assy, STl5 Memory Pre-Amp Selector 1 

-36 137481-171 Interframe Ribbon Cable Assy (Loc lOB to 10C 3 
30B to 30C, 31 B to 31 C) preassigned lo-
cations in the center frame are reserved for 
modules for the followingoptional features: 

117638* 4K to 8K Memory Expan Kit (See Fig. A-4) AIR 82521 
8452 

117639* 8K to 12K Memory Expan Kit (See Fig. A-5) AIR 82521 
8452 

117640* 12K to 16K Memory Expan Kit (See Fig.A-6) AIR 82521 
8452 

129463
t 

Port Expan Assy lx2 (Port B) (See Fig.A-7) AIR 82551 
8455 

128125 Port Expan Assy 2x3 (Port A) (See Fig.A-8) AIR 82561 
8456 

*Each 4K increment consists of modules inserted 
in the basic 4K memory, to a maximum of 16K 

t Port B is standard with Sigma 7 

-. 
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o Table A-4. 4K to 8K Memory Expansion Kit 

Fig. & XDS Vendor Description Mfg. Units Per Usable on 
Index No. Part Number Part Number 1 2 3 4 5 6 7 Code Assy Code 

A-4- ] 17638B 4K to 8K Memory Expansion Kit 1 8252/ 
8452 

-1 123005 Modu Ie Assy, S110 Memory Switch A 2 

-2 132159 Module Assy, ST22 Memory Dri ver 1 

-3 123006 Module Assy, S111 Memory Switch B 16 

-4 111550 Core Diode Module Assy (9-Bit) 1 

-5 111549 Core Diode Module Assy (8-Bit) 3 

-6 131633 Module Assy, HT26 Memory Pre-Amp 

- 132546 Prerequisite: 1 8251/ 
8451 

Basic 4K X 33 Bit Assy 

o 

o 
A-19/A-20 
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o Table A-5. 8K to 12K Memory Expansion Kit 

Fig. & XDS Vendor Description Mfg. Units Per Usable on 
Index No. Part Number Part Number 1 2 3 456 7 Code Assy Code 

A-5- 117639B 8K to 12K Memory Expansion Kit 1 8252/ 
8452 

-1 132159 Module Assy, ST22 Memory Driver 1 

-2 123005 . Module Assy, STlO Memory Switch A 8 

-3 111550 Core Diode Modu Ie Assy (9-Bit) 1 

-4 111549 Core Diode Module Assy (8-Bit) 3 

-5 131633 . Module Assy, HT26 Memory Pre-Amp 6 

Prerequisite: 

- 117638B 4K to 8K Memory Expansion Kit 1 8252/ 
8452 

I 

o 

A-23/A-24 
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o Table A-6. 12K to 16K Memory Expansion Kit 

Fig. & XDS Vendor Description Mfg. Units Per Usable on 
Index No. Part Number Part Number 1 2 3 456 7 Code Assy Code 

A-6- 117640 12K to 16K Memory Expansion Kit 1 8252/ 
8452 

-1 111550 Core Diode Module Assy (9-Bit) ] 

-2 111549 Core Diode Module Assy (8-Bit) 3 

-3 131633 Module Assy, HT26 Memory Pre-Amp 5 

Prerequisite: 

- 117638B 4K to 8K Memory Expansion Kit 1 8252/ 
I 8452 

- 117639B 8K to 12K Memory Expansion Kit 1 8252/ 
8452 

o 

o 
A-27/A-28 
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o Table A-7. Port Expansion Assembly, 1 X 2 (Port B) 

Fig. & XDS Vendor Description Mfg. Units Per Usable on 
Index No. Part Number Part Number 1 2 3 456 7 Code Assy Code 

A-7- 129463C* Port Expansion Assy, 1x2 (Port B) 1 8255/ 
8455 

-1 123019 Module Assy, ATl1 Cable Dr/Rec 3 
Loc 2A, 4A, 2B 

-2 130942 . Module Assy, FT37 Buffered Latch No.2A 3 
Loc 3A, 5A, 3B 

-3 126615 Module Assy, LT21 Logic Element W/Buff 1 
Loc 16C 

-4 124717 Module Assy, L T20 logic Element W/Inv 1 
Loc 17C 

-5 123018 Module Assy, ATlO Cable Receiver Loc 2D 1 

*Port B is standard with the Sigma 7 

o 

C) 

A-31/A-32 
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o Table A-8. Port Expansion Assembly, 2 X 3 (Port A) 

Fig. & XDS Vendor Description Mfg. Units Per Usable on 
Index No. Part Number Part Number 1 2 3 456 7 Code Assy .Code 

A-8- 128125C Port Expansion Assy, 2x3 (Port A) 1 8256/ 
8456 

-1 123019 Module Assy, A Tl1 Cable Dr/Rec 3 

Loc 6A, 4B, 6B 

-2 130942 Module Assy, FT37 Buffered Latch No.2A 3 

Loc 7 A, 5B, 7B 

-3 123018 Module Assy, ATlO Cable Receiver 1 

Loc 4C 

-4 126615 MO,dule Assy, L T21 Logi c Element ] 

Loc 14C 

-5 124717 Module Assy, LT20 Logic Element 1 

Lac 15C 

o 

o 

A-35/A-36 
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o Table A-9. Fixed, Accessory Frame Assembly 

Fig. & XDS Vendor Description Mfg. Units Per Usable on 
Index No. Part Number Part Number 1 2 3 4 5 6 7 Code Assy Code 

A-9- 136978F Fixed, Accessory Frame Assy 1 8257/ 
8457 

-1 136979 Bracket, Chassis Mtg LH 1 

-2 136980 Bracket, Chassis Mtg RH 1 

-3 134196 Busbar Port Expander Assy 1 

(Attaching Parts) 

-4 100012-500 Screw, Pan Hd Ph i I 10 

-5 100018-500 Washer, Flat 10 

-6 100024-500 Washer, Lock Int Tooth 10 

- - - * - - -
-7 100012-306 Screw, Pan Hd Phil 8 

-8 100018-300 Washer, Flat 8 

o -9 100024-300 Washer, Lock Int Tooth 8 

-10 129693 Strip, Insulating 1 

(Attaching Parts) 

-11 100012-306 · Screw, Pan Hd Phi I 2 

-12 100018-300 · Washer, Flat 2 

-13 100024-300 · Washer, Lock In t Tooth 2 

- - - * - - -

-14 129694 · Panel, Blank Board Simulator 1 

(Attaching Parts) 

-15 100012-410 Screw, Pan Hd Ph i I 4 

-16 100018-400 Washer, Flat 4 

-17 100024-400 Washer, Lock Int Tooth 4 

-18 100008-400 Nut, Hex Mach 4 

- - - * - - -

C) 
. (Continued) 
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Table A-9. Fixed, Accessory Frame Assembly (Cont.) 

Fig. & XDS Vendor Description Mfg. Units Per Usable on 
Index No. Part Number Part Number 1 2 3 456 7 Code Assy Code 

A-9-

-19 117264S Power Supply Assy (PTl6) 1 

(Attaching Parts) 

-20 100012-505 Screw, Pan Hd Phi I 4 

-21 100018-500 Washer, Flat 4 

-22 100024-500 Washer, Lock Int Tooth 4 

- - - * - - - ; 

-23 130625J Memory Port Expansion F Assy (See Fig.A-l0) REF 

-24 130626H Memory Port Expansion SAssy (See Fig.A-ll) REF 

-25 123943K Top Fan Assy 1 

(Attaching Parts) 

-26 100012-306 Screw, Pan Hd Phi I 8 

-27 100018-300 Washer, Flat 8 

-28 100024-300 Washer, Lock Int Tooth 8 

* - - - - - -

-29 100657-004 C lamp, Cable Nylon 2 

(Attaching Parts) 

-30 100012-408 Screw, Pan Hd Ph i I 2 

-31 100018-400 Washer, Flat 2 

-32 100024-400 Washer, Lock Int Tooth 2 

-33 100008-400 Nut, Hex Mach 2 

- - - * - - -
-34 134861 Auxiliary Fan Assy 1 

(Attach ing Parts) 

-35 100012-206 . Screw, Pan Hd Phi I 8 

-36 100018-200 . Washer, Flat 8 

-37 100024-200 Washer, Lock Int Tooth 8 C: 
* - - - - - -

(Continued) 
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o Table A-9. Fixed, Accessory Frame Assembly (Cont.) 

Fig. & XDS Vendor Description Mfg. Units Per Usable on 
Index No. Part Number Part Number 1 2 3 456 7 Code Assy Code 

A-9-

-38 134239 Cover, Fan-Channel Mtg 1 

(Attaching Parts) 

-39 100012-408 Screw, Pan Hd Ph i I 4 

-40 100018-400 Washer, Flat 4 

-41 100024-400 Washer, Lock Int Tooth 4 

---*--.., 

-42 117427 Fi Iter, Air Panel 1 

-43 134826-001 Bracket, Filter LH 1 

-44 134826-002 Bracket, Filter RH 1 

(Attaching Parts) 

-45 100012-306 Screw, Pan Hd Phi I 4 

o -46 100018-400 Washer, Flat 4 

-47 100024-300 Washer, Lock Int Tooth 4 

-48 100008-300 Nut, Hex Mach 4 

- - -* - - -

- 154377-001 Clamp, Strap Type AIR 

o 
A-41 
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Figure A-10 • Memory Port E xpander F Assembly 
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o Table A-10. Memory Port Expander F Assembly 

Fig. & XDS Vendor Description Mfg. Units Per Usable on 
Index No. Part Number Part Number .1 2 3 4 5 6 7 Code Assy Code 

A-lO- 130625J Memory Port Expansion F Assy REF 8257/ 
8457 

A-10- 136992C Memory Port Expander F Assy 1 

-1 116231 Chassis, 32 Module (See Fig.A-12 for 3 
Module locations) 

-2 132197 Channel, Cable Routing 2 

-3 136132 Channel, Cable Routing 1 

(Attaching Parts) 

-4 100012-203 Screw, Pan Hd 15 

-5 100018-200 Washer, Flat 15 

-6 100024-200 Washer, Lock Int Tooth 15 

---*---

-7 133623 Port Expander F Assy 1 

C) -7 124725 Backwiring Board Assy (3 High) 1 

-8 129567-001 Nut, Strip Speed 6 

(Attaching Parts) 

-9 114538-213 Screw, Sheet Meta I 54 

-10 100018-300 Washer, Flat 54 

-11 100024-300 Washer, Lock Int Tooth 54 

---*---

-12 131891-001 Cable Assy, Busbar Pick-Up 3 

o 
A-43 
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Figure A-I1. Memory Port Expander 5 Assembly c 
A-44 



XDS 901586 

o Table A-ll. Memory Port Expander S Assembly 

Fig. & XDS Vendor Description Mfg. Units Per Usable on 
Index No. Part Number Part Number 1 2 3 456 7 Code Assy Code 

A-ll- 130626H Memory Port Expansion SAssy REF 8257/ 
8457 

A-11- 133651E Memory Port Expander SAssy 1 

-1 116231 Chassis, 32 Module (See Fig. A-13 for 1 
Modu Ie Locations) 

-2 132197 Channel, Cable Routing 1 

(A tta ch i ng Parts) 

-3 100012-203 Screw, Pan Hd 3 

-4 100018-200 Washer, Flat 3 

-5 100024-200 Washer, Lock Int Tooth 3 

- - - * - - -

-6 149850 Retainer (See Dwg 130626H) 4 

-7 133645 Port Expander SAssy 1 

o -7 126502 Backwiring Board Assy (1 High) 1 

-8 129567 Nut, Strip Speed 2 

(Attach ing Parts) 

-9 114538-214 Screw, Sheet Metal 18 

-10 100018-300 Washer, Flat 18 

-11 100024-300 Washer, Lock Int Tooth 18 

- - - * - - -

-12 131891-001 Cable Assy, Busbar Pick-Up 1 

A-45 
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o Table A-12. Module Locations, Memory Port Expander F Assembly 

Fig. & XDS Vendor Description Mfg. Units Per Usable on 
Index No. Part Number Part Number 1 2 3 456 7 Code Assy Code 

A-12- Memory Port Expander F Assy (Module Locations) 8257/ 
8457 

-1 130942 Module Assy, FT37 Buffered Latch No. 2A 14 

-2 123019 Module Assy, ATl1 Cable Dr/Rec 16 

-3 125264 Module Assy, 1T16 Gated Inverter 6 

-4 123018 Module Assy, AT 10 Cable Receiver 4 

-5 130952 Modu Ie Assy, FT38 Buffered Latch No. 3 7 

-6 116257 Module Assy, XTlO Terminator Module 6 

-7 116257 Module Assy, XTlO Term Module Loc 14D 2 8457 
31 D (For Port Expander F-Without S-in 
Sigma 7) 

-8 116257 • Module Assy, XTlO Term Module Loc 25C C2 2 8457 

(When Adding Port Expander S to F in 
Sigma 7 Modules, XTlO Are Removed from 
Loc 14D 31 D and Are Inserted in Loc 25B C2 

o -9 133212-171 Module Assy, ZT45 Ribbon Cable 2 8457 

-9 137481-171 Interframe, Ribbon Cable Assy Loc 14D 31 D REF 
(For Port Expander F and S combined in 
Sigma 7) 

-10 132277 Module Assy, ZT35 Ribbon Cable Loc 14D 
I') 8257 L 

31 D (Used in Sigma 5 only) 

-11 127393 Module Assy, BT22 Fast Buffer 2 

-12 126856 Modu Ie Assy, FT26 Buff Latch No. 3 1 

-13 126615 Module Assy, LT21 Logic Element W/Buffer 4 

-14 124717 Module Assy, LT20 Logic Element W/Inverter 4 

-15 123008 Module Assy, ST 14 Address Se lector 2 

-16 117375 Module Assy, IT 15 Gated Inverter 1 

-17 117389 Modu Ie Assy, BT 15 Gated Buffer 1 

-18 126611 Module Assy, ATl6 Rejection Gate 2 

-19 130967 Module Assy, BT24 Buffered AND/OR Gate 1 

o 
(Continued) 
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Table A-12. Module Locations,. Memory Port Expander F Assembly (Cont.) 

Fig. & XDS Vendor Description Mfg. 
Index No. Part Number Part Number 1 2 3 4 5 6 7 Code 

Port Expander F to Memory Cable Interconnec-
tions: 

-20 133763-201 Cable Plug Modu Ie Assy (P252-P253) 

-20 133763-301 Cable Plug Module Assy (P252-P253) 

-20 133763-401 Cable Plug Module Assy (P252-P253) 

-20 133625 Printed Wiring Board Assy, Twisted Pair 
Cable (ZT38) (Loc 6C 11C 17C 21C 25C) 

-

A-48 
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Table A-13. Module Locations, Memory Port Expander S Assembly 

Fig. & XDS Vendor Description Mfg. Units Per Usable on 
Index No. Part Number Part Number 1 2 3 456 7 Code Assy Code 

c 
A-13- Memory Port Exp~nder SAssy {Module Locations} 8257/ 

8457 

-1 130952 Module Assy, FT38 Buff Latch No.3 (Loc 21B 7 
7C 10C 14C 16C 20C 24C) 

-2 127393 Module Assy, BT22 Fast Buffer {Loe 31 B 29E} 2 

-3 116257 Module Assy, XT10 Term Modu Ie 3 

-4 116257 Module Assy, XT10 Term Module {Loc 25B REF 8457 
2C} {When Port Expander S Is Added to F in 
Sigma 7, Two XTlO Modules Are Removed 
from Loc 14D 31 D and Are Inserted into 
Loe 25B 2C} 

-5 126615 Modu Ie Assy, LT21 Logic Element W/Buffer 4 

-6 124717 Module Assy, LT20 Logic Element W/Inverter 4 

-7 137481-171 I nterframe Ribbon Cab Ie Assy 2 8457 

-7 133212-171 Module Assy, ZT45 Ribbon Cable (Loc 14E REF 
31 E) (Used in Sigma 7 only, Blank for Sigma 
5) 

-8 123008 Module Assy, STl4 Address Se I ector 2 

-9 117389 Module Assy, BTl5 Gated Buffer 1 

-10 125264 Module Assy, IT 16 Gated Inverter 1 

-11 126611 Module Assy, ATl6 Rejection Gate 2 

-12 117375 Module Assy, IT15 Gated Buffer 1 

-13 130967 Module Assy, BT24 Buffered AN D/OR Gate 1 

Port Expander S to Memory Cab Ie Inter-
connections: 

-14 133763-001 Cable Plug Module Assy {P252-P253} 3 

-14 133763-651 Cable Plug Module Assy (P252-P253) 2 

-14 133625 . Printed Wiring Board Assy, Twisted Pair 2 
Cable {ZT38} (Loe 8C 13C 19C 23C 27C) 

C: 
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Table A-14. Numerical Index 

o Fig. & XDS Description 
Index No. Part Number 

Fig. & XDS 
Description 

Index No. Part Number 

A-14- 100008-200 Nut, Hex Mach 9-8 100018-300 Washer, Flat 

9-48 100008-300 Nut, Hex Mach 9-27 100018-300 Washer, Flat 

9-18 100008-400 Nut, Hex Mach 10-10 100018-300 Washer, Flat 

9-33 100008-400 Nut, Hex Mach 11-10 100018-300 Washer, Flat 

100008-500 Nut, Hex Mach 9-16 100018-400 Washer, Flat 

1000012- 103 Screw, Pan Hd Phil 9-31 100018-400 Washer, Flat 

10-4 1000012-203 Screw, Pan Hd Phil 9-40 100018-400 Washer, Flat 

11-3 100012-203 Screw, Pan Hd Phil 9-46 100018-400 Washer, Flat 

100012-205 Screw, Pan Hd Phil 2-8 100018-500 Washer, Flat 

9-7 100012-306 Screw, Pan Hd Phil 9-5 100018-500 Washer, Flat 

9-26 100012-306 Screw, Pan Hd Phil 9-21 100018-500 Washer, Flat 

9-26 100012-306 Screw, Pan Hd Phil 9-37 100024-200 Washer, Lock Int Tooth 

o 9-45 100012-306 Screw, Pan Hd Phil 

100012-312 Screw, Pan Hd Phil 

10-6 100024-200 Washer, Lock Int Tooth 

11-5 100024-200 Washer, Lock Int Tooth 

100012-405 Screw, Pan Hd Phi I 9-28 100024-300 Washer, Lock Int Tooth 

100012-406 Screw, Pan Hd Phi I 9-47 100024-300 Washer, Lock Int Tooth 

9-30 100012-408 Screw, Pan Hd Phil 10-11 100024-300 Washer, Lock Int Tooth 

9-39 100012-408 Screw, Pan Hd Phil 11-11 100024-~00 Washer, Lock Int Tooth 

9-15 100012-410 Screw, Pan Hd Phil 9-6 100024-400 Washer, Lock Int Tooth 

9-4 100012-500 Screw, Pan Hd Phi I 9-17 100024-400 Washer, Lock In t Tooth 

9-20 100012-505 Screw, Pan Hd Phi I 9-32 100024-400 Washer, Lock Int Tooth 

2-7 100012-506 Screw, Pan Hd Phil 9-41 100024-400 Washer, Lock Int Tooth 

100012-507 Screw, Pan Hd Phi I 2-9 100024-500 Washer, Lock Int Tooth 

100012-508 Screw, Pan Hd Phi I 9-6 100024-500 Washer, Lock Int Tooth 

9-36 100018-200 Washer, Flat 9-22 100024-500 Washer, Lock Int Tooth 

10-5 100018-200 Washer, Flat 100039-306 Screw, Flat Hd Phil 
'. 

11-4 100018-200 Washer, Flat 2-15 100274-003 Tubing, Teflon 

(Continued) 
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Table A-14. Numerical Index (Cont.) 

'. 

Fig. & XDS Description 
Index No. Part Number 

Fig. & XDS 
Description 

Index No. Part Number 

A-14- 12-6 116257 Module Assy, XTlO 
Term Module 

2-34 100657-001 C lamp, Cable Nylon 
12-7 116257 Module Assy, XTlO 

2-17 100657-003 C lamp, Cable Nylon Term Module 

9-29 100657-004 Clamp, Cable Nylon 12-8 116257 Modure Assy, XTI0 
Term Module 

2-16 100657-009 Clamp, Cable Nylon 
13-3 116257 Module Assy, XTlO 

2- 101441-001 Screw, Cap Hex Hd Term Module 

2-15 101625-001 Tubing, Spiral 13-4 116257 Module Assy, XT10 
Term Module 

2-14 110871 Connector, Male 14 
Contacts (P1) 2-24 116444 Chassis, 32 Module 

Memory 

3-30 111549 Core Di ode Modu Ie Assy 
(8-Bit) 2-35 116522 Channel, Cable Routing 

4-5 111549 Core Di ode Modu Ie Assy 9-19 117264T Power Supply Assy (PT16) 
(8-Bit) 

2-10 117264T Power Supply Assy (PTl6) 

5-4 111549 Core Diode Modu Ie Assy 
(8-Bit) 2-11 117265X Power Supply Assy (PTl7) 

6-2 111549 Core Diode Module Assy 2-1 117319 Frame, Swing 
(8-Bit) 

2-22 117320U· Bottom Fan Assy 

3-29 111550 Core Diode Module Assy 
(9-Bit) 12-16 117375 Module Assy, IT 15 

Gated Inverter 

4-4 111550 Core Diode Modu Ie Assy 
(9-Bit) 13-12 117375 Module Assy, IT15 

Gated Inverter 

5-3 111550 Core Diode Modu Ie Assy 
(9-Bit) 12-17 117389 Module Assy, BTl5 

Gated Buffer 

6-1 111550 Core Diode Module Assy 
(9-Bit) 13-9 117389 Module Assy, BT15 

Gated Buffer 

10-9 114538-213 Screw, Sheet Metal 
9-42 117427 Filter, Air Panel 

11-9 114538-214 Screw, Sheet Metal 
1-2 117500Y Memory Frame Assy 

2-23 116231 Chassis, 32 Module 
1-3 117500Y Memory Frame Assy 

10-1 116231 Chassis, 32 Module 
2- 117500Y Memory Frame Assy 

11-1 116231 Chassis, 32 Module· 
2-25 117510M Sense Electron ics Assy 

3-1 116257 Module Assy, XTlO 
Term Module 2-27 117520N Magnetics & Drive Assy. C·· 

--
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Table A-14. Numerical Index (Cont.) 

Fig. & XDS Description Index No. Part Number 
Fig. & XDS Description 

Index No. Part Number 

A-14- 3-22 123018 Modul e Assy, AT10 
Cable Rece iver 

2-29 117530M Logi.c & Drive Assy 
7-3 123018 Module Assy, ATlO 

3- 117638B 4K to 8K Expan Kit Cable Receiver 

4- 117638B 4K to 8K Expan Kit 8-5 123018 Module Assy, ATlO 
Cable Receiver 

5- 117638B 4K to 8K Expan Kit 
12-4 123018 Module Assy, ATlO 

6- 117638B 4K to 8K Expan Kit Cable Receiver 

3- 117639B 8K to 12K Expan Kit 3-2 123019 Module Assy, XTlO 
Term Module 

5- 117639B 8K to 12K Expan Kit 
7-1 123019 Module Assy, XTlO 

6- 117639B 8K to 12K Expan Kit Term Module 

3- 117640C 12K to 16K Expan Kit 8-1 123019 Module Assy, XTlO 
Term Module 

6- 117640C 12K to 16K Expan Kit 
12-2 123019 Module Assy, XTlO 

2-33 117644 Strap, Jumper Ground Term Module 

o 3-25 123005 Module Assy, STlO 
Memory Switch A 

3-21 123915 Module Assy, LTl9 
Logic Element 

4-1 123005 Module Assy, STlO 2-36 123940-001 Channel, Cable Routing 
Memory Switch A 

2-37 123940-002 Channe I, Cable Routing 

5-2 123005 Module Assy, STI0 
Memory Swi tch A 2-21 123943K Top Fan Assy 

3-28 123006 Module Assy, STll 9-25 123943K Top Fan Assy 
Memory Swi tch B 

2-5 124484-001 Bracket, Chassis Mtg 

4-3 123006 Module Assy, ST11 
Memory Switch B 

• 
3-17 124717 Module Assy, L T20 

Logic Element W/Inv 

3-18 123008 Module Assy, STl4 
Toggle Switch Module 7-5 124717 Module Assy, LT20 

Logic Element W/lnv 

12-15 123008 Module Assy, STl4 
Toggle Switch Module 8-4 124717 Module Assy, LT20 

Logic Element W/lnv 

13-8 123008 Module Assy, ST 14 
Toggle Switch Module 13-6 124717 Module Assy, L T20 

Logic Element W/Inv 

3-33 123010 Module Assy, HTl1 
Memory Sense Amp 10-7 124725 Backwiring Board Assy 

3-35 123012 Module Assy, STl5 2-6 124742-001 Angle Chassis Mtg 
Memory Pre-Amp Select 

2-32 124760 Backwiring Board Assy 

(Continued) 
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Table A-14. Numerical Index (Cont.) 

Fig. & XDS Description Index No. Part Number 
Fig. & XDS 

Index No. Part Number Description 
c~ 

A-14- 12-13 126856 Module Assy, FT26 
Buffered Latch No 3 

3-4 125262 Module Assy, BTl6 
Gated Buffer 3-19 126963 Module Assy, DTll 

Delay Line 
3-14 125264 Module Assy, IT16 

Gated Inverter 3-20 127391 Modu Ie Assy, HTl5 
Delay Line Sensor 

12-3 125264 Module Assy, IT16 
Gated Inverter 3-6 127393 Module Assy, BT22 

Fast Buffer 

13-10 125264 Module Assy, IT16 
Gated Inverter 12-11 127393 Module Assy, BT22 

Fast Buffer 
2-26 126502 Backwiring Board Assy 

(1 High) 13-2 127393 Module Assy, BT22 
Fast Buffer 

11-7 126502 Backwiring Board Assy 
(l High) 1- 127409 Instl Dwg (Ref On Iy) 

3-24 126611 Module Assy, ATl6 3-8 127791 Modu Ie Assy, XTl3 
Rejection Gate Module C 

12-18 126611 Module Assy, AT16 3-9 127793 Modu Ie Assy, XTl4 
Rejection Gate Module D 

3-16 126615 Module Assy, LT21 8- 128125C Port Expan Assy, 2x3 
Logi c Element W/Buff (Port A) 

7-4 126615 Module Assy, LT21 
Logic Element W/Buff 

3-13 128188 Modu Ie Assy, IT24 
NAN D/NOR Gate 

8-3 126615 Module Assy, LT21 3-7 128190 Module Assy, IT25 
Logic Element W/Buff NAND Gate 

12-13 126615 Modu Ie Assy, L T21 7- 129463C Port Expan Assy, 1x2 
Logic Element W/Buff (Port B) 

13-5 126615 Module Assy, LT21 2-40 129554 Trigger Door Latch 
Logic Element W/Buff 

11-8 129567 Nut Strip, Speed 

3-10 126617 Module Assy, IT14 
Gated Inverter 10-8 129567-001 Nut Strip, Speed 

2-15 126827 Wire, Solid Twisted Pair 9-10 129693 Strip, Insulating 

2-28 126829 Backwiring Board Assy 9-14 129694 Panel, Blankboard 
(Memory) Simulator 

2-30 126830 Backwiring Board Assy 1-5 130625J Memory Port Expan 
F Assy 

2-31 126834P Resistor & Logi c Assy 
9-23 130625J Memory Port Expan 

F Assy c 
(Continued) 
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o Table A-14. Numerical Index (Cont.) 

Fig. & XDS Description Index No. Part Number 
Fig. & XDS 

Description 
Index No. Part Number 

A-14- . 1- 131419 Door, Rear or Front 

1-6 130626H Memory Port Expan 3-32 131633 Module Assy, HT26 
SAssy Memory Pre-Amp 

9-24 130626H Memory Port Expan 5-5 '131633 Module Assy, HT26 
SAssy Memory Pre~Amp 

3-34 130902 Module Assy, ST34 6-3 131633 Module Assy, HT26 
Strobe Generator Memory Pre-Amp 

3-3 130942 Modu Ie Assy, FT37 2-19 131891-001 Cable Assy, Busbar Pick-Up 
Buffered Latch No.2 

10-12 131891-001 Cable Assy, Busbar Pick-Up 
7-2 130942 Modu Ie Assy, FT37 

Buffered Latch No.2 2-20 131891-005 Cable Assy, Busbar Pick-Up 

8-2 130942 Module Assy, FT37 11-12 131891-005 Cable Assy, Busbar Pick-Up 
Buffered Latch No.2 

3-27 132153 Module Assy, ST21 
12-1 130942 Modu Ie Assy, FT37 Inhibit Driver 

. Buffered Latch No.2 
3-26 132159 Modu Ie Assy, ST22 

3-23 130947 Module Assy, BT25 Memory Driver 
., 

BAND Gate 
4-2 132159 Modu Ie Assy, ST22 

3-'11 130952 Module Assy, FT38 Memory Driver 
Buffered Latch No.3 

5-1 132159 Module Assy, ST22 

12-5 130952 Module Assy, FT38 Memory Driver 
Buffered Latch No.3 

10-2 132197 Channel, Cable Routing 

13-1 130952 Modu Ie Assy, FT38 
Buffered Latch No.3 11-2 132197 Channel, Cable Routing 

3-5 130958 Module Assy, LT34 12-10 132277 Module Assy, ZT35 
Parity Generator Ribbon Cable 

3-12 130967 Module Assy, BT24 1- 132546Y Basic 4Kx33 Bit Assy 
Buffered AN D/OR Gate (Port C) 

12-19 130967 Module Assy, BT24 4- 132546Y Basic 4Kx33 Bit Assy 
Buffered AN D/OR Gate (Port C) 

13-13 130967 Module Assy, BT24 
Buffered AN D/OR Gate 

3-15 133053 Module Assy, AT31 
Cable Dr/Rec 

3-31 131292 Module Assy, STl7 
Voltage Regulator 

12-9 133212-171 Module Assy, ZT45 
Ribbon Cable 

1- 131410 Side Pane I Assy 
13-7 133212-171 Module Assy, ZT45 

Ribbon Cable 

1- 131416 Basi c Cabinet Assy 
10-7 133623 Port Expander F Assy 
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Fig. & XDS 
Description Index No. Part Number 

Fig. & XDS 
Description Index No. Part Number 

A-14- 9- 136978F Fixed, Accessory Frame" 
Assy 

13-14 133625 Printed Wiring Board, 
Cable Twisted Pair 9-1 136979 Bracket, Chassis Mtg" LH 

12-20 133625 Printed Wiring Boord, 9-2 136980 Bracket, Chassis Mtg ,RH 
Cable Twisted Pair 

10- 136992C Memory Port Expan F Assy 
11-7 133645 Port Expander SAssy ". 

3-36 137481-171 Interframe Ribbon Cable 
11- 133651E Memory Port Expan SAssy Assy 

13-14 133763-001 Cable Plug Module Assy 12-9 137481-171 Interframe Ribbon Cable 
(P252~P253) Assy 

12-20 133763-201 Cable Plug Module Assy 13-7 137481-171 Interframe Ribbon Cable 
(P252-P253) Assy 

12-20 133763-301 Cable Plug Module Assy 1- 139203 Hardware Kit/Basic Cabinet 
(P252-P253) 

1- 139204 Hardware Kit/Front Frame 
12-20 133764-401 Cable Plug Module Assy 

(P252-P253) 1- 139205 Hardware Kit/Center 
Frame 

13-14 133763-651 Cable Plug Modu Ie Assy 
(P252-P253) 1- 139515 Hardware Kit/Fixed Frame c 

" " 

2-18 133955 Busbar Assy 2-3 139592 Block, Shear Pin Mtg 

2-41 134169 Door, Chassis 2-4 139593 Block, Spring Frame Stop 

2-38 134170-001 Bracket, Door Match Mtg 2-2 145314 Cover, Shear Pin Mtg 

2-39 134171 Spring, Door Latch 2- 148832-514 Screw, Hex Thread 
Forming 

9-3 134196 Busbar Port Expand Assy 
2-42 149850 Retainer (See Dwg 

9-38 134239 Cover, Fan-Channe I Mtg 132546X) 

2-12 134447 Block, Cable Clamping 11-6 149850 Retainer (See Dwg 
130626H) 

2-13 134472 Nut, Bar 
2- 154377-001 Clamp, Strap Type 

9-43 134826-001 Bracket, Fi I~er LH 

9-44 134826-002 Bracket, Fi Iter RH 

9-34 134861 Auxiliary Fan Assy 

10-3 136132 Channel, Cable Routing 

1-4 136978F Fixed, Accessory Frame 
Assy c 
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