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Paragraphs 1-1 to 1-4

SECTION 1
GENERAL DESCRIPTION

1-1 INTRODUCTION

This manual 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., El Segundo,
California. This manual contains four sections: Section I
describes the physical and functional characteristics of the
memory as a unit; section Il 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
including all internal functions of a memory bank and

port expanders; and section IV provides maintenance in-
formation and sequence charts. A list of 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 capabilities and can
accommodate Sigma 5 and 7 central processing units (CPU),
multiplexing 1/O processors (MIOP), selector 1/O proces-
sors (SIOP), or special devices with compatible interfaces
for direct 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 the 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, 1f either frame 1 or
frame 2 has expanded ports, frame 3 is included in the
cabinet fo 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 contained in a frame. All 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 typical memory bank.
Some of the essential parts are called out. A module 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
basic 4K memory.)

The basic memory and the expansions are listed 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 INTERCONNECTIONS

Memory banks are connected to the. CPU or IOP and to
other banks by memory buses, which consist of five cables
terminated at the bank by module AT10 cable receivers or
module ATT1 cable driver-receivers, depending on the
bus function. The buses connect the banks in successive
memory cabinets in a trunk-tail manner. Figure 1-4
shows a block diagram of @ 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 detail in section 1II; interleaving is also discussed in
section II.

1-1
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Table 1-1. Sigma 5 and 7 Memory Models and Options

Paragraphs 1-5 to 1-6

PREREQUISITES -
’ MODEL NUMBER ASSEMBLY m)lé\l
Sigma 5 | Sigma7 | NUMBER DESCRIPTION Signa 5 | Sigma 7 | NUMBER
8251 8451 132546 4K memory, single access (port C); 8201 8401 8
: 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 Three-way access (port A) 8255 8451 8
8257 8457 130625 Port expander F (first); ‘sixl-way 8256 8456 4
dccess, 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 facilities. Each port provides
access to the bank from one source, either a CPU or an IOP,
Since only 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 facilities 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
channels (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 (second) 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 alone. 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, H and J are blank. Figure 1-5
shows the module locations of port expanders F and S, As
indicated 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 modules are inserted in chassis

B and 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 B; 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 AT10 cable receiver modules and
AT11 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 this reason, the cable connectors on the
AT10 and AT11. 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, there are twenty
33-ohm cables for the port expander entering the memory
cabinet and twenty 33-ohm cables leaving the cabinet,
Since port expander F and port expander S share the same
AT10 and AT11 modules, cables connecting both port ex-
panders are connected to only one module. The module
locations for the AT10 and AT11 circuit boards and the ports
which they serve are noted in chassis B and D of figure
1-5.
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Figure 1-4, Memory Cabinet, Maximum Configuration
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32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
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4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
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4 3 2 1
- |ZT | BT | BT | XT | IT | AT | AT | IT | BT | ST | ST | XT | LT | LT LT | LT | LT | ZT|LT |LT |LT | XT| - | - | - | - - |- - |- -
- (45 |24 122 |10 {15 [16 [16 |16 |15 | 14|14 (10 | 20 (21 {20 {21 (20 (45 {21 |20 {21 (10 | =) - | - | - - | - -] - -
E

NOTES : MODULES HEAVILY OUTLINED ARE FOR PORT EXPANDER S ONLY.
SPECIAL CONFIGURATIONS ARE DEFINED BY THE FOLLOWING :

@ 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

SIGMA 7 ONLY, BLANK FOR SIGMA 5

IN SIGMA 7, XT10 MODULES ARE INSERTED FROM POSITIONS D14 AND D31 WHEN
ADDING PORT EXPANDER S TO F

Figure 1-5. Sigma 5 and 7 Memory Port Ex~
panders F and S, Module Locations
901586A. 103
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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 at 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 AT10 or AT11 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,

Paragraphs 1-7 to 1-8

1-8 POWER DISTRIBUTION

Primary power to the.memory cabinet is120V, 50/60 Hz, and.
120V, 2 kHz, obtained from a PT15 power supply. (See fig-
ure 1-6.) The power is usually obtained from a PT15 power
supply mounted in CPU cabinet No. 1 or an accessory cabinet
in the system. All coolingfans, including those in the PT16
and PT17 power supplies, are driven by the 120V, 50/60 Hz
power. The 120V, 2 kHz power provides the primary input

to the power supplies. For particulars on the PT16 and PT17
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 1C 17C 21C 25C
T Port A - 2A 28 4A 4C 6C
° Bank 1
Port B 6A 6B 4B 2D 4D
From Port Expander S - 8C 13C 19C 23C 27C
o | . Port A 2A B 4A 4C 6C
To Bank 2
e Port B 6A 6B 4B 2D 4D

1-9
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| ' 124418-601 ; . I |,>p1 » I

TO J6 IN CPU CABINET |/ | |
NO.1, 120V 2 KHZ 10, -
15A, 125 VAC - m | I
| POWER JUNCTION BOX _ |
s el | ©O000C000@)| |
NO.1, 120V 50/60 HZ,
15A, 125 VAC » | J9 JIO I
| ipz 'P2 Pl Pi ‘ Pl ipz ipz I
I PT1G ‘ PT16 I
, (1 FAN | pmiz (1 FAN)
im im ' im iPl ‘ |
: 3 3 : 3 3 :
: | FRAME FRAME FRAME| . |FRAME ‘
R FANS FANS = | FANS FANS |
| POWER JUNCTION BOX || |
I J9 J8 J7 I
I P2 \‘Pl P . @ |
PT16
I (1 FAN) PT17 |
12 " (1 FAN)
SYMBOLS: ‘
120V | A I
50/60 HZ
15A, 125 VAC I I
?oKHz | iR /2ME FRzME MEMORY CABINET NO, 1 |
A 125 VAC [ EANS NS (WITH 2 MEMORIES AND PORT EXPANDER)

NOTES : @ SECOND J-BOX REQUIRED ONLY WHEN A PORT EXPANDER
FRAME IS USED. CONNECTIONS MAY BE MADE TO J-BOX(E)
IN ADJACENT MEMORY CABINET IF LOAD ALLOWS

2. REFERENCE XDS DWG: 139273-5D
901586A. 104

Figure 1-6.. Memory Cabinet Main Power Distribution

1-10
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SECTION I
OPERATION

2-1 INTRODUCTION

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 ST14 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 logic. If the bank has a six-way ac-
cess port expander, two similar switch modules are located
in positions 24D and 25D of port expander F and in positions
21E 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
physical 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 characteristics, to
alter the bank configuration, or to perform certain trouble-
shooting procedures. The switches are not only 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 cycle 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 interleaved; one group
may be interleaved apart from the remaining banks in the
system, or groups of banks may be interleaved independently
of other groups. :

Interleaving requires the memory switches to be sef 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

Paragraphs 2-1 to 2-4

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

d. An interleaved group 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 until com-
pleted; then the second four banks are accessed. When
four banks only are interleaved, all four are accessed as
a group until completed. The logical way in which 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 switches 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 uniquely
identify the bank from other banks in the system. For
normal applications, the starting address switch configu-
ration is identical for all ports in the bank.

The memory configuration and the application 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.

2-1
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Figure 2-1. ST14 Memory Bank Switches Module
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PORT 2
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24D(F)
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901586A. 202

Figure 2-2. ST14 Port Expander Starting Address Switches Module
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Table 2-1. Starting Address Switch Selection

PO BANK SIZES* ~ STARTING ADDRESS SWITCH SETTINGS ™
ADDRESSES 4K 8K 16K 515 s16 517 518 519
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 0 0 1 0 0
20K x 0 0 1 0 1
24K x x 0 0 1 1 0
28K x 0 0 N . 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 .
56K x| ox 0 ] 1 1 0
60K . 0 1 1 ] 1
- 64K x X x 1 0 0 0 0
68K | x 1 0 0 0 1
72K « 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 i 0
92K x 1 0 1 1 1
96K x X X 1 1 0 0 0
100K x _ 1 1 0 . 0 1
104K x x ] 1 0 1 0
108K x | 1 ] 0 1 ]
112K 1« X X 1 1 1 0 0
116K x o 1 1 R 0 !
120K x X ] . 1 1 0
124K x 1 1 1 1 |

*The starting address for a 12K bank must be a multiple of 16K
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A 12K bank is aspecial case since it must have a startingad-
dress that is a multiple of 16K, must be followed by a 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 switches for ports 1, 2, 3, and 4 in the port
expander are set to the bank starting 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 BANK SIZE SWITCHES

Two switches, SO and S1 (location 21C), are set to the
binary configuration of the bank size. The switches and
their settings are as follows:

Bank Size _ SO ST
4K 0 0
8K 0

12K 1 0

16K [ I

2-6 INTERLEAVE GROUP SIZE SWITCHES

Switches S8, S16, S32, and S64 (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
$32 is set to interleave four 8K banks or two 16K banks.
Switch S16 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,

Paragraphs 2-5 to 2-9

2-7 BANK NUMBER SWITCHES

Switches NO, N1, 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, N1, and N2 for each
bank are set as follows:

Bank Number NO N1 N2
1 0 0 0
2 0 0 1
3 0 1 0

8 1 1 1

2-8 PORT EXPANDER SWITCHES

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 signal 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,

2-5/2-6
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Paragraphs 3-1 to 3-4

SECTION 111
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
3-1is 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 signal name designates the port (C, B, or A)
to which the signal is interfaced. Exceptions are the start
signal /ST/, override signals /ORAB/, /ORAC/, /ORBC/,
memory fault light signals /MFLO/-/MFL7/ and address
signals /LX15/-/LX31/. The address signals have a general
designator (X) until 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 designator 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 within 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
latched into the address register, L, where the address con-
figuration selects X~ and Y-predrive switches in the X-Y
current/voltage predrive matrices. The X- and Y-predrive
switches turn on X- and Y-drivers that send current through.
the core matrix fo effect core switching. In figure 3-1, the
core matrix is represented by a single core with its sense
line fed to thesense preamplifier (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 loaded into data register M and it is gated out (by data
gates DGXX) fo 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 full clear-write mode, data is read from the cores but
is not used. The M-register is loaded with 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 info 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 timing 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 lines 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 core 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 Y-current) and
TPYV (time for positive Y-voltage) enable a Y-path be-
tween a Y-negative current switch (YNCS) and a Y-positive
voltage switch (YPVS). The selected X- and Y-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 Y-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 cycle
causes all selected cores fo assume a binary zero state; a
write cycle causes all selected cores to assume a binary

one state unless inhibited.

3-1/3-2
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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-

"ty error (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. Details 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 since it always gets access if neither 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. /LX15/-/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 recognized 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 fo 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 signals may be supplied by the source to each re-
spective port. Signal ORBC is supplied to port A, ORAC

Paragraphs 3-5 to 3-7

to port B, and ORAB to port C. Each signal has the capa-
bility to override the other two ports by grounding their
memory request signal, MQ(X).

e. /ORILA/, /ORILB/, /ORILC/, override interleave.
Derived from the PCP when the INTERLEAVE SELECT switch
is in the DIAGNOSTIC position. ORIL(X) allows the mem-
ory 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 until the
dc power supplies have stabilized (approximately 300 ms);
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 flip-flops, to prevent
cycling of core memory during marginal power conditions
which could cause errors.

g. /MWO0A/-/MW3A/, /MWOB/-/MW3B/, /MWOC/-
/MW3C/, write byte lines. Carry signals from the source to
indicaté which of the four bytes are to be written intomem-
ory for a partial write operation. Ifall four ofthe lines are
true, the entire word is to be written, indicating a full
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 signal.

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 within 100 ns after the memory cycle begins and must
remain high until the data release signal.

i- /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. /MA0O/-/MA31/, /MB00/-/MB31/, /MCO0/-
/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 receiving register
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 its receiving 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 parity 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 parity error,
and sent to the MEMORY FAULT lamps on the PCP to indi-
cate the bank number in which 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 sig~
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 configuration 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 cycle after port B or port A has gained access.

3-6
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3-9 ADDRESS TRANSFORMATION, MODIFICATION AND
MANIPULATION '

If any one 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 being 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 ¢ 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 invelved 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 LC19S for banks greater than 4K because the highest
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. Modification 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. Modification 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 bothbits 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* C
INTERLEAVE BSZNEK Transformed Starting Address Bits Aé\g?:slsﬂ;:s A:g;:z:slc;i?
SIZE [C15  LC165  LCI75  LCI8S  LCIS[LCIBL  LCISL | LC30L  LC3IL
4K LC15 LCl1é LC17 LCI18 LC19 0 0 LC30 LC31
No 8K LC15 LC16 LC17 Lc18 0 0 LC19 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 LC18
16K
8K LC15 LC16 LC17 LC31 0 0 LC19. | LC19 LCI8
4K LC15 LC16 . LC31 LC30 LCI19 0 0 LC18 LC17
32K 8K LC15 LC16 LC31 LC30 0 0 LCIi9 LCi8 LC17
16K LC15 LC16 LC31 0 0 |LCi8 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 which correspond to the memory
bank configuration relative to bank size, address locations,

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

and interleave size.

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
LC15 through LC19S are alterately 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 until 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.

)

In figure 3-3, the access sequence occurs as follows: 0,2,

4,...24K-2,1,3,5. . .32K-1.

3-10 L-REGISTER (ADDRESS)

Figure 3-4 shows the L-register latches and the port C logic
for interleaving and address recognition. Latch 120 is a
typical latch and is shown in figure 3-4. Only 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 ishigh. L-register control is explained in
paragraph 3-33. Latches similar to L20 are shown for L18
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, X16, X32, and X64 in the interleave logic are derived
from the interleave size switches, while terms SO and S1 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. ‘ C
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BANK NO. 2 BANK NO. 4
8K 4K
—24K -1 —_— -
BANK SIZE\ 16K 4K 32K 36K-1
ADDRESS \\BAEK NO. 1 BANK NO. 3
16K 8K
LOCATION ~
0—=16K-1 24K—32K~1
MEMORY CABINET NO. 1 MEMORY CABINET NO. 2
901586A. 303
Figure 3-3. Example of a Four-Bank Memory with Banks 2 and 3 Interleaved
Table 3-2. Memory Switches for Addressing
BANK SIZE INTERLEAVE
BANK SWITCHES STARTING ADDRESS SWITCHES SIZE SWITCHES
NUMBER
SO S1 S15 S16 S18 S19 S8 S32 S64
1 1 E 0 o o 0 0 0 0
2 0 1 0 0 0 0 0 0 0
3 0 1 0 0 1 0 0 0 0
4 0 0 0 1 0 0 0 0 0
Table 3-3. Interleave Transformation
ADDRESS LINE ADDRESS FIELD, PORT C BANK BANK
SEQUENCE (64K) (32K) (16K)  (8K)  (4K) 2) (1) | NUMBER LOCATION
LC15 LC16S LCI17S LCI8S LCI19S... LC30L LC3IL
16,000 0 0 1 0 0 0 0
Interleaved
Address 0 0 1 0 0 0 0 2 0
16,001 0 0 1 0 0 0 1
Interleaved
Address 0 0 1 1 0 0 0 3 0
16,002 0 0 1 0 0 1 0
Interleaved
Address 0 0 ] 0 0 1 0 2 2
16,003 0 0 1 0 0 1 1
Interleaved
Address 0 0 ! ] 0 ! 0 3 2

3-9/3-10
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(,p/(”g LC19—

LCI9L

NLI8
(LAIBL LXAQI)
(LBISL LXBOD
N NLISSEN
LIBSEN TO SENSE
LXL18 —] LINE PRE-
AMPLIFIER
SELECT
LXC11 —
LXLOB—
Lxcie—]
(LAISL LXAOB) LXCI9L—]
(LB1SL LXBOB)
LXCOl — n?
(LAT9L LXAOD
(LBISL LXBON)
xcrs—] NLI9SEN
TO SENSE
LXL1B—] s
AMPLIFIER
SELECT

a

LXC11—

AHC (2) ADDRESS HERE

(12K)—

NOTES: 1. CIRCUITS L21 THROUGH L29 ARE SIMILAR TO 120

(2) ADDRESS HERE, PORTS A AND B

Il> AHOC %/AHC/

/1C20/

LXC08 —

LXLOB —

(LA20 {XA0B)
(LB20 LXB08) ——

7 —
X64—

NX64—
/LC30/ LC30
NXé64—

(NX3250) —
(NX1651)—

LC16 —

x64—]|

YU

LC17 —

x32—]

LC18—

X16 —

LC19 —

X8 —

/LC31/‘

NIL

ADDRESS HERE, PORT A

LC20—]

LXCOI—

(LA20 LXAOQI)
(LB20 LXBOI)

(LA30L LXA1B)

120

NL20

LC30L—

LXCl1I—

(LA30L LXATY)
(LB3OL LXBII)

NL30

LC3IL—]

LXCH—

(LA3IL LXAN])
(LB31L LB1I)

(SIMILAR FOR PORT B)

PORT EXPANDER
SWITCH
20CK020

FROM N20CK02
STARTING AHA

ADDRESS

SWITCHES,

PORT A

Il> AHOA @_'/AHA/

LA1g—]
LA19 —]
(12K) —

—» AHAEXP

NL31

Interlea

Figure 3-4. L-Register Latches with Port C

ve and Address Recognition Logic
901586A. 304
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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 NLI8SEN and NL19SEN which supply jum-
pered signals L18J and L19J, respectively. Terms L18)J

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 Y-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 lines 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 (switches)
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 drivers 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 bit 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 Y-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

Paragraphs 3-11 to 3-13

53-ohm resistor and the positive current switch, through the
diode (point @ ) and drive wire, and through the negative
voltage switch 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 (+11V) 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 (+11V). The Vm (+11V} voltage
is nominally +11V.

In the quiescent state, the 1 kilohm resistors connected to
point é) in figure 3-5 bias all drive wires to the value of
Vm (+11V). 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 as charging current. The Vm
(+11V) clamp diodes prevent the voltage at the current
switches (developed across the inductance of the drive line
during the rise of current) from exceeding Vm (+11V). Thus,
the decode diodes do not become forward biased.

All of the current and voltage 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 cooling 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-positive 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, XNCDOQ,

.. .) and current drivers (XNCKO, . ..). Each predrive
circuit contains four transformers which couple the pre-

drive circuit to four X-drivers (0XCON, 1XCON, .. .).

3-13
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vd (+22V) @

é 53

Vin (+11V) ~—j¢——
FROM POSITVE
POSITIVE ) CURRENT
X- CURRENT }” SWITCH
PREDRIVE
MATRIX @
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L

Vm (+11V)

FROM

NEGATIVE NEGATIVE

X-CURRENT ” CURRENT

PREDRIVE SWITCH
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m (+ 11V) ——pp——
Vi (+11V)
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.

FOR Vm,
ON EACH
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SWITCH
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NEGATIVE
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SWITCH “{
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DECOUPLING 56 pF
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Figure 3-5. Memory Core Drive System, Simplified Schematic Diagram
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Paragraphs 3-14 to 3-15

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
[

L——Number !

XNCKO
gt

LNumber :

Driver

0 0

Driver
X-Negative Current

As indicated in figure 3-6, address bits L19, 125, 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 applied 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 125 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-
ing 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
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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
signals 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 timing signals TNXC and
TPXV go true.

3-14 X-DRIVE

Figure 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. Thedrivers
(ST10 modules) are turned on by their respective X-predrive
switches (5722 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 fransistor 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 ST10 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 line.

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 0XCOP, 1XCOP,
2XCOP, and 3XCOP, respectively.

3-15 Y-PREDRIVE-DRIVE ARRANGEMENT

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

a. Eight Y-positive current predrive switches

b. Eight Y-negative current predrive switches

c. Eight Y-positive voltage predrive switches

d. Eight Y-negative voltage predrive switches
Since the Y-drive system is bit oriented, 33 positive

and 33 negative Y-switches (and four X-drive switches)
are turned on simultaneously to access one word.

)

C
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NL19 NL25

NL19 L25

L19 NL25

L19 L25

STACKS

4K, 12K

| STACKS

8K, 16K

NL26 NL27 NL26 L27 L26 NL27 126 L27
XNCKO XNCK1 XNCK2 XNCK3
09E34 09E28 09E14 09E18
OXCON {10 | OXCIN |00 | OXC2N {10] oXC3N |00
IXCON |11 ] IXCIN J02 | 1XC2N [11] ixC3N {02
XNCDO 2XCON |09 | 2XCIN |04 | 2XC2N |09 | 2XC3N |04
T0R12 3XCON |08 | 3XCIN |06 | 3XC2N |08 | 3XC3N |06
MODULE 11E | MODULE 11E|{ MODULE 12E | MODULE 12E
OXC4N [10 | 0XC5N |00 | OxXCéN  [10 | oXC7N |00
IXC4N 11 ] 1XC5N 102 | IXC6N |11 ] 1XC7N |02
XNCDI1 2XC4N |09 | 2XC5N |04 | 2XC6N 109 | 2XC7N |04
10813 3XC4N |08 | 3XC5N 106 | 3XC6N |08 | 3XC7N |06
MODULE 13E | MODULE 13E | MODULE 14E | MODULE 14E
oXC8N |10 ] oxcoN 100 | oxClOoN [10] oxciiN {00
IXC8N |11 | 1IXCON o2 | 1XCloN |11 ] 1XC1IN |02
XNCD2 2XC8N |09 | 2XC9N |04 | 2XCION [09 | 2XC1IN |04
TOET] 3XC8N |08 | 3XC9N |06 | 3xCioN |08 | 3XC1IN |06
MODULE 15E | MODULE 15E | MODULE 16E | MODULE 14E
0XC12N [10 | 0XC13N [o0 | 0XC14N [10 | 0XC15N 00
1XC12N |11 | 1XCI13N |02 | 1XC14N |11 ] 1XC15N |02
XNCD3 2XC12N {09 | 2XC13N (04 | 2XC14N |09 | 2XC15N |04
T5E0T 3XC12N |08 | 3XCI3N |06 | 3XC14N |08 | 3XC15N |06
MODULE 17E | MODULE 17E | MODULE 18E | MODULE 18E
0 X C 0 N
t———r_J
BYTE X-CURRENT BUS NEGATIVE
SWITCH
CURRENT DIRECTION
READ CYCLE
L22 L25 L22 L25
0 ] 0 ]
1 0 1 0
TPXV TNXC . TNXV TPXC
X X X X
pvs [ 77| Necs Nvs | PCS
(L22 # L25) (L22 = L.25)

901586A. 321

Figure 3-7. X-Negative Current Predrive Matrix
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NL19 NL25

NL19 L25

L19 NL25

L19 L25

NL26 NL27 NL26 L27 L26 NL27 L26 L27
XPCKO XPCK]1 XPCK2 XPCK3
09E50 09E46 09E37 09E36
OXCOP |22 [ OXCIP [or[ oxC2p [22] oXC3P oI
1XCOP |19 ] 1XC1P |34] 1XC2P 19] 1Xc3p |34
XPCDO 2XCOP  [12 | 2xC1P |31 2XC2pP 12| 2xc3p |31
3XCOP |24 | 3XxCiP |28] 3xc2p |24 | 3XCc3P |28
09E12
MODULE 11E | MODULE 11E | MODULE 12E | MODULE 12E
0XC4P |22} oxcs5Pp  |01] OXCéP {22 ] OXC7P |01
1XC4P |19 | 1XC5P {34 ] 1XC6P 19| 1Xc7p |34
XPCD1 2XC4P |12 | 2Xc5P |31 | 2XC6P 12| 2Xc7p |31
p— 3XC4P |24 | 3XC5P |28 | 3XC6P |24 | 3XC7P |28
MODULE 13E | MODULE 13E | MODULE 14E | MODULE 14E
oxcsp |22 | oxcop |01 | oxciop 22| oxciip |01
1Xcsp |19 ] 1xcop |34 1XCcioP [19] 1XC1iP (34
XPCD2 axcsP {12 ]| 2xcop |31 | 2xcior  |12| 2xXc11P |31
SoET] 3XC8P |24 | 3xcoP |28 3xCi0P |24 | 3XC11P |28
MODULE 15E | MODULE 15E | MODULE 16E | MODULE 16E
OXC12P |22 | oxC13P |01 | oxC14P |22 | oxcisp o1
1XC12P |19 | 1XC13P |34 ] 1XC14P |19 | 1XC15P |34
XPCD3 2XC12P |12 | 2XC13P |31 | 2XC14P |12 | 2XC15P - |31
p— 3XC12P |24 | 3XC13P |28 | 3XC14P |24 | 3XC15P (28
MODULE 17E | MODULE 17E { MODULE 18E | MODULE 18E
0 X C 0 P
L_.|__|
BYTE X-CURRENT BUS POSITIVE
SWITCH
CURRENT DIRECTION
READ CYCLE
L22 L25 122 L25
0 0 0 1
1 1 1 0
TPXC TNXV TPXV TNXC
X /j*‘\ll' x X Il \\‘I X )
PCS NVS NCS PVS
(L22 = L25) (L22 # 125)

STACKS

4K, 12K

| STACKS
8K, 16K

901172A.3345

Figure 3-8. X-Positive Current Predrive Matrix
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NL18 NL18 NL18 NL18 118 Lis t18 L8
NL28 NL28 L28 L28 NL28 NL28 L28 128
NL29 L29 NL29 L29 NL29 L29 NL29 L29
XPVDO I xpvml I XPVD2 | XPVD3 |xpv11] prvos | prvoa | [xpvm l
07E12 07E13 07E1} 07E01 05E12 05E13 05E11 05E01
oxvo l48]| oxva |8 | oxvs |48 oxviz [48] oxvis |48 | oxvao |48 oxvaa |as| oxvas |48
1XV0 50| 1Xv4 50 1XV8 50 1XV12 50| 1XV1é 50 1XV20 50 1XV24 50 1XVv28 |50
2XVO0 47 | 2XVv4 47 | 2XVvs8 47 | 2XV12 47 | 2XV1i6 47 2XV20 47 2XV24 47 2XV28 |} 47
NL30 NL3) - axvo  |49) axva |49 | axve |49 | axviz [49] 3xvie |49 | 3xvo 49| 3xvas |a9| 3xvas |49
10E50
MODULE 11E | MODULE 13 | MODULE 15| MODULE 17€] MODULE 198 | MODULE 21E| MODULE 23E | MODULE 25€
0XV1 46) oxvs 46| oxve Jas | oxviz [4s] oxviz 46| oxvar 46| oxvas |as| oxvze |46
1XV1 45| 1xvs |45 | ixve  [as] axviz {as| ixviz |45 | ixvar {4s| 1xvas |45[ 1xvze |45
2XV1 40 2xvs |40 2xve |40 2xvi3 [40]| 2xvi7 |40 | 2xva1 |40 2xvas | 40| 2xv2e |40
NL30 131 3XV1 39| axvs |39 axve 139 axviz [39] axviz |39 | axvar 39| axvas | 39| axv2e |39
10E45 MODULE 11E | MODULE 138 | MODULE 158 | MODULE 176 | MODULE 198 | MODULE 21E | MODULE 23 | MODULE 25€
0XV2 48 | 0XV6 48 | 0XVI10 481 0XV14 48| 0XV18 48 0XVv22 48 0XV26 48 0XV30 |48
1Xv2  |s50] 1xve |50 | 1xvio |s0] 1xvia |so| ixvie |so| 1xvzz |so| 1xvzs [s0] 1xvao |50
2xv2 (a7 2xve |47 | 2xvio |47 2xvia [47] 2xvis |47 | 2xv22 |47| 2xvee | 47| 2xvao |47
130 NL3I XPVK2 3XV2 49 ] 3xvé 49 | 3xvio [49) 3xvia [49] 3xvis 49 | 3Xxv22 49| 3Xv26 | 49| 3xXVv30 |49
10E37 MODULE 12E | MODULE 14E | MODULE 16€ [ MODULE 18E | MODULE 20 | MODULE 22 | MODULE 248 | MODULE 26E
oxva |46 oxvz (46| oxvil (46| oxvis (46 oxvie (46 | oxv2z (46| oxvzz 46| oOxv3a1 |46
1XV3 451 1XVv7 45 1XV1 451 1XV15 45| 1XV19 45 1Xv23 45 1Xv27 45 1XV31 |45
S 2xva |40 2xvz |40 | 2xvii [40} 2xvi5s |40 2xvis |40 | 2xvas [s0| 2xvzz |40 2xva1 |40
130 L31 3XV3 39| 3Xv7 39 | 3XV1 39| 3XVi5 39| 3XVi9 39 3XV23 39 3XV27 39 3XV31 |39
10836 MODULE 12E | MODULE 14E | MODULE 16 | MODULE 186 | MODULE 20E | MODULE 226 | MODULE 24€ | MODULE 26E
L I 1
T L
STACKS 4K, 8K STACKS 12K,16K 9011724, 3347
Figure 3-9. X-Positive Voltage Predrive Matrix
NL18 NL18 NLI8 NL18 L8 L18 L8 L8
NL28 NL28 128 128 NL28 NL28 128 128
NL29 L29 NL29 L29 NL29 L29 NL29 L29
[xnvoo]  [xnvor]  [xnvoz|  [xwvpa] o [xnvoa| o [xnwves] o [xnvps] | xnvor]
0BE12 08E13 08ET1 08E01 06E12 06E13 06E11 Q6EO1
oxvo (48| oxv4 48] oxvs |48]| oxviz [48] oxvie |48 | oxv2o |48] oxv2s |48 oxves s
1xvo |50| 1xva [s0] 1xve |so| ixviz [s0] 1xvie {so| ixvzo |s0| ixv24 |sof 1xvas |s0
2xV0  [47| 2xva (47| 2xvs 47| 2xvi2 (47 2xvie |47] 2xv20 |47 2xv24 |47 2xvas |47
XNVK
NL30 L3I axvo |49 axva |49 3xvs 49| 3xviz 49| axvie [49 | 3xv20 |49 3xvz4 |49} 3xves {49
10E34
MODULE 11E | MODULE 136 | MODULE 15¢ | MODULE 176 | MODULE 19€ | MODULE 21E | MODULE 23¢ | MODULE 25€
oxvi |46 oxvs a6 | oxve |46 oxviz [46| oxvi7 46| oxvar |46] oxvas | 48| oxvee |4
1Ixvi Jas| axvs [as ] ixve  [45] 1xviz fas| ixviz |45 | ixvar [45] ixvas 45| 1xvae |45
2xvi 40| 2xvs |40 ] 2xve  [40| 2xvi3 [40| 2xv1i7 |40 | 2xv2r (40| 2xv25 [40] 2xv29 |40
NL30 L31 | XNVKI axvi {39] 3xvs |39 | axve 39| axviz |39] sxwviz 39| axvar {ag| 3xves |a9]| axvee |39
10£28 MODULE 11€ | MODULE 13E | MODULE 15E | MODULE 17 | MODULE 19E { MODULE 21E | MODULE 23E | MODULE 25E
0XVv2 48 0XVé 48 0XV10 48 0XV14 |48 ] 0XV18 48 0XVv22 48 0XV26 48 0XV30 |48
ixv2 50| ixve [s0] 1xvio |so| ixvi4 |s0} ixvis |so| ixvzz |so] 1xv2e |[s0| 1xvao |s0
- 2xv2  [47| 2xve |47 2xvio 47| 2xvia |47 2xvis |47 | 2xv22 |47 2xv2s |47[ 2xvao |47
L30 NL31 XNVK2 axvz |49 3xve [49] axvio 49| 3xvi4 |49) 3xvis |49 | 3xvzz |49) axvzs |49 3xvao |49
10E14 MODULE 12E | MODULE 14E | MODULE 16E | MODULE 18E | MODULE 20E | MODULE 226 | MODULE 24 | MODULE 26E
oxva |46] oxvz 46| oxvir |46] oxvis [46| oxvie |46 | oxvas 46| oxvez | 48] oxvar |46
1XV3 45 1Xv7 45 11XV 45 1XV15 }45] 1XVi9 45 1Xv23 45 1XVv27 45 1XV31 45
- 2xv3 40| 2xvz fa0| 2xvii |40] 2xvi5 40| 2xvi9 40| 2xvz3 {40 2xvzz [4o0| 2xvar |40
L0 L3 XNVK3 axv3  [39] axvz [39] axvir [39] 3xwvis |39] axvie |39 3xv2s |39]| axvzz [ 39| axvar j39
10E18 MODULE 126 | MODULE 14E | MODULE 16E | MODULE 18E | MODULE 20E [ MODULE 22 | MODULE 24E | MODULE 26E
L Jt ]
L T
STACKS 4K, 8K STACKS 12, 16K
901172A. 3348

Figure 3-10. X-Negative Voltage Predrive Matrix
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Figure 3-12 is a simplified diagram of the Y-positive cur-
rent predrive-drive arrangement. Other Y-predrive and
drive switches are arranged in a similar way. The Y-drivers
are coupled in groups of four (on ST11 modules) 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
timing 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 si'rmg of 33
drive switch primaries.

Figures 3-13, 3-14, and 3-15 are charts showing the Y-
predrive-drive arrangement for all Y-drivers in a 16K bank.
Note that the Y-positive current predrive switches and Y-
negative current predrive switches are addressed by the
same address bits. This is also true for the Y-positive volt-
age and Y-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 Y-timing signals
are a function of address bits L22, L23 and L25. The dia-
grams at the bottom of these figures indicate the current

dlrechon for all possnble conditions.

3-16 Y-DRIVE

Figure 3-16 shows one Y-drive arrangement to access a set
of Y-drive lines during a read or a write portion of a mem-
ory c¢ycle. In this configuration, the drive circuits consist
of 33 Y-positive currentswitches and 33 Y=-negative volt-
age switches. By tracing the line from driver 00YCOP, it

" is seen that current flows from the Vd (+22V) supply through

positive current driver 00YCOP, through a loop in bit O of

byte 0 core diode module, down through Y-negative voli-
age switch 00YVO0 to ground. Similar to the X-drivers, the
other switch shown at 00YVO is the positive voltage switch
connected to the line. Current is reversed in the same Y-

.line during the alternate portion of the memory cycle. At

this fime, current flows from Vd (+22V) at 00YVO, 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 00YCON 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-dnvers 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 fo 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 fo contain ones, that is, those cores which
correspond to ones in the M-register.

Paragraphs 3-16 to 3-19

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 simplifiedschematic'
diagram of a typical Y=-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 Y-inhibit) or TNYI (time for negative Y-inhibit). When~
ever an inhibit driver conducts, Y-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 contacts at the edge of the
boards. Figure 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 3-21is a simplified diagram of the core array
for bit plane 0. 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 decode 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. Y-Positive Current Predrive-Drive Coupling, Simplified Schematic Diagram
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NL19
NL20
NL21

NL19
NL20
L21

NL19
L20
NL21

NL19
L20
L21

YPCK3

L9
NL20
NL21

L19
NL20
L21

L9
L20
NL21

YPCK6

[ovpcoN]  [ovPcor] [1YPCON] [ryecor]  [2YPCON] [2vrcor] [3vpcoN| [3vypcor] | ]
00YCoP |22 | o4vcop | 22| osvcop |22] 12vcop |22] 1evcop | 22| 20vCop |22 24vcop |22 | 28YCOP {22 [32vCoP |22
o1vCopP (19 | osycop 19| o9vcop |19} 13vcop [19] 17vCoP 19| 21vCop |19 25vCop [19 | 29vCoP |19 |NOT USED
o2vcop (12| osycop | 12| 10vcop |12] 14vcop [12]| 18vCop |12| 22vCop |12 26YCOP [12 | 30YCOP |12 |NOT USED
03YCOP |24 | o7vcop |24 11vcop |24 15vcop |24] 19vcop |24 23vCop |24 27vcop |24 | 31vcop |24 [NOT usED
MODULE 32F | MODULE 31F | MODULE 24F | MODULE 23F| MODULE 16F | MODULE 15F | MODULE 08F | MODULE 07F | MODULE 04E
fovrcIN]  [ovPCiP] [ivecin]  [avecip]  [2vpcIN]  [2vpciP] [3ypciN] [3vecir] | ]
00YC1P o1 | osvCip |o1| ogvcip [o1]| 12vcip |o1] 16vCip [o1] 20vCip 01| 24vCiP o1 | 28YCIP |01 [32vCiP |01
01YC1P |34 ] 05vCIP [34| 09vCIP [34| 13vClP |34] 17YCIP [34] 21vC1p |34] 25YCIP |34 | 29vClP |34 |NOT USED
02YCIP [31 ] 06YCIP |31 ] 10YCIP 31| 14vyCiP |31] 18YCIP [31]) 22vC1P |31] 26YCIP |31 | 30YCIP |31 |NOT USED
03YCIP {28 | 07YCIP | 28| 11YCIP 28| 15YC1P [28] 19vCIP | 28] 23YC1P 28] 27vCIP |28 | 31YCIP |28 |NOT USED
MODULE 32F | MODULE 31F | MODULE 24F | MODULE 23F | MODULE 16F | MODULE 15F | MODULE 08F | MODULE 07F | MODULE 04E
fovrcon|  [ovecop ] [ivecan]  [OYpc2P]  [2vPe2N]  [2YRC2P] fayrcan]  [avecze] | ]
00YC2P 22| oavcap | 22| ogvCap |22| 12vcap [22| 16vc2p |22)20vC2p |22| 24vcep |22 28vC2p |22 (32vCer |22
01YC2P |19 ] o5YC2P |19] 09vC2p [19] 13vC2p |19] 17YC2P {19 |21YC2P |19] 25YC2P |19 | 29YC2P |19 [NOT USED
02YC2P |12| 06vC2pP |12 10vC2pP 12| 14vc2p [12| 18vC2p |12|22vC2p |12 26YC2P |12 | 30YC2P |12 [NOT USED
03YC2P {24 | 07vczP |24 11YC2P |24 15YC2P [24| 19YC2P |24 |23YC2P [24| 27vC2P |24 | 31YC2P |24 [NOT USED
MODULE 30F | MODULE 29F | MODULE 22F | MODULE 21F | MODULE 14F | MODULE 13F | MODULE 06F | MODULE 05F | MODULE 03E
loypcaN]  [ovrcar] [ivecan] [1yecap]  f2vpC3N]  [2vpcar] [aypcaN]  [3vecap] | |
00YC3P |01 | 04YC3P 01| 08YC3P 01| 12vC3P |O1| 16YC3P |01 |20YC3P |[01]| 24vC3p |01 | 28¥C3p |01 [32vcap |01
O1YC3P {34 | 05YC3P |34 | 09YC3P [34] 13vC3P |34| 17YC3P |34 |21YC3P [34] 25YC3P |34 | 29YC3P |34 [NOT USED
02YC3P {31 | 06YC3P |31 | 10vC3P [31] 14YC3P |31| 18YC3P |31 | 22YC3P |31 26YC3P |31 | 30YC3P |31 [NOT USED
03YC3P |28 | 07YC3P |28 | 11YC3P 28| 15YC3P |28| 19YC3P |28 |23YC3P |28| 27YC3P |28 | 31YC3P |28 [NOT USED
MODULE 30F | MODULE 29F | MODULE 22F | MODULE 21F | MODULE 14F | MODULE 13F | MODULE 06F | MODULE 05F | MODULE 03E
lovrcan]  [ovpcapr] [1YPC4aN] [1ypcar | [2YPCaN| [2YPCaP ] [3YPCaN] [3vpCar] [ ]
00YC4P |22 | 04vC4p |22 osycap [22{ 12vcap |22| 16vCap | 22| 20vcap |22] 24vcap (22| 28vCap |22[32vcar |22
01YC4P |19] osvc4P [19] o9vcap [19] 13vcap [19] 17vCap [19] 21vcar |19] 25vC4ap [19] 29vC4p | 19|NOT UsED
02vC4P 12| 0svcap (12| 10vCap [12] 14vcap [12] 18YC4P [12| 22vC4p |12| 26vCap |12 30vC4P | 12[NOT USED
03YC4P {24 | 07YC4P |24 | 11YC4P [24] 15vC4P [24] 19YC4P |24 | 23vCap |24 27vCaP |24 31vCap | 24|NOT USED
MODULE 28F | MODULE 27F | MODULE 20F [ MODULE 19F | MODULE 12F | MODULE 11F | MODULE 04F | MODULE 03F | MODULE 02€
[ovecsn]  [ovpcsP]  [ivecsN]  [ivecse]  [2vpesN]  [eyecse] [ByeesN] [Bvecse ] | |
00YC5P o1 | o4vcsp (01| osycse |o1| 12vcse |o1| 16YC5P | 01| 20vC5P |01] 24vC5P | 01| 28YC5P |01 [32vC5P o1
01vC5P 34 | osvcsp |34 09vCsp |34 13vCsp |34 17vCsP | 34| 21YC5P | 34] 25YC5P | 34| 29YC5P | 34 |NOT USED
02vc5P |31 | osvcse [31] 10vcse |31 14vese 31| 1svese | 31| 22vese |31 26vesp [ 31] 3ovesp |31 [NOT usED
03vcsp |28 | o7vcsp 28] 11vC3P |28 15YC5P |28 19YC5P | 28| 23vCsP | 28| 27YCSP | 28| 31YC5P | 28 [NOT USED
MODULE 28F | MODULE 27F | MODULE 20F | MODULE 19F | MODULE 12F | MODULE 11F | MODULE 04F | MODULE 03F | MODULE 02E
lovrceN]  fovecsp]  [ryrceN]  [ypcep}]  [avecsN]  [2vpcer]  [ayrcsN]  [3ypcsP] | ]
00YC6P |22 | 04YC6P |22 | o8YCeP [22| 12vCéP |22 16YC6P | 22| 20YCeP |22 24vcop |22] 28YC6P |22]32vCer |22
01YC6P |19 ] 05¥CoP [19] 09vCeP [19| 13YCeP |19 17YC6P | 19| 21YC6P |19] 25YC6P | 19] 29YC6P |19 |NOT USED
02vCeéP [12] 0svCep [12] 10vCéP |12 14vCeP |12 18YC6P | 12| 22vCeP [12] 26YC6P | 12| 30YC6P |12 [NOT USED
03YC6P |24 ] o7vcsp |24 11vCeP |24 15vCep |24 19vCep | 24| 23vcep [24] 27vcep | 24| 31vcsp |24 [NOT UsED
MODULE 26F | MODULE 25F | MODULE 18F | MODULE 17F | MODULE 10F | MODULE 09F | MODULE 02F | MODULE O1F | MODULE O1E
0YPC7N loyecze | [1YPC7N] [vyeC7p] [2YPC7N] [2vrC7P | [3YPC7N] [3vpc7p | 1 ]
00YC7p 101 | 04vC7P |o1) 08YC7P o1} 12vC7P {01] 16YC7P {O1| 20vC7P | 01) 24vC7P [ 01| 28YC7P Jo1[32vC7P |01
01YC7P [34 | 05vC7P [34] 09yC7p 34| 13vC7P |34] 17vC7P | 34| 21vC7p | 34| 25vC7P | 34| 29vC7P |34 [NOT USED
02vC7p |31 | osvczp |31] 10vC7P |31] 14vC7P |31] 18YC7P [ 31| 22ve7P | 31| 26vc7p | 31| 30vc7p |31|NOT USED
03vC7p |28 | o7vC7P (28| 11vC7P 28| 15vC7P |28) 19vC7P | 28| 23vC7P | 28] 27vC7P | 28| 31vC7P |28 |NOT USED
MODULE 26F | MODULE 25F | MODULE 18F | MODULE 17F | MODULE 10F |MODULE 09F | MODULE 02F | MODULE O1F | MODULE 01E
WRITE READ

Y , P 4 Y NN Y

PCS 7 ™1 Nvs pcs | Y7 ¥ NVS

SUM OF L22, 123, L25 = ODD SUM OF L22, 123, L25 =EVEN

Y Vi ya Y Y VRN a Y

PVS T 7 NCS PVS 7 "1 Nes

SUM OF L22, 123, L25 =EVEN SUM OF L22, .23, L25 =0ODD 901172A. 3349

Figure 3-13. Y-Positive Current Predrive-Drive Coupling System
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L20
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[oyncon]  [ovyncor]  [iyncon]  [iyncop]  [2ynconN]  [2yNcor]  [syncoN]  [syncor] | ]
00YCON [10] oavcon {10 osycon | 10| 12vCON [10] 16vCON [10] 20¥CON [10]| 24YCON f10| 28YCON [10 |32YCON |10
01YCON [11] osycon{ii | ooycoN [11] 13vcon [11] 17vcon [11] 21¥CON [11] 25¥CON [11| 29YCON (11 [NOT USED)|
02YCON [09] 06YCON [09 [ 10vCON |09] 14vCON [09] 18YCON |09 ] 22vCON {09 26¥CON |09 | 30YCON [09 [NOT USED|
03ycoN [08] o7vcon {os | 11vcoN | 08| 15vcon|os| 19vcoN los| 23ycoN o8| 27vcoN |os| 31YCON jos |NOT USED
MODULE 32F | MODULE 31F | MODULE 24F | MODULE 23F | MODULE 16F | MODULE 15F | MODULE 08F | MODULE 07F | MODULE 04E
foyncin]  [ovyncie]  [iynaiN]  [rvncie] [yncin] [2yncie] [synan] {syncie] | ]
00YCIN [00] 04YCIN[oo | osyCIN [o0| 12vCINJoo| 16YCIN [00] 20YCIN [oo| 24yCIN [o0| 28YCIN [oo[32vCiN |00
01YCIN [0z2] osyCIN|[o2] o9vCiN |o2| 13YCiIN([02] 17YCIN |02] 21YCIN [02| 25YCIN f02| 29YCIN |02 [NOT USED
02YCIN [04] 0sYCIN[04| 1oYCIN |04] 14YCIN[04] 18YCIN |04] 22YCIN [04] 26YCIN [04| 30YCIN |04 |NOT USED
03YCIN [o0s] o7vciNn{os | 11vciNn Jos| 15vcin{os]| 19vCIN {os] 23vCIN fos| 27vciN los | 31YCIN {os INOT USED
MODULE 32F | MODULE 31F | MODULE 24F | MODULE 23F | MODULE 16F | MODULE 15F | MODULE 08F | MODULE 07F | MODULE 04E
[oyncan]  [oyncze]  [ivncanN]  [iyncze]  [ayncaN] [2vyNczp] [ayncen] [3ywncze] | ]
oovyc2N [ 10] o4vcaN|[10] osycaN [10f 12vcan|io] 16vceN |10] 20vCeN [10] 24vcaN |10] 28vceN [10f32vczn |10
01YC2N | 11] osycaN |11 ) ogycan |11] 13vcan|11] 17veaN 1| 21v€2N (11| 25vcaN {11| 29vC2N |11 |NOT USED
02YC2N | 09| osycanN|[o9| 1ovcan |o9| 14vcan|o9] 18YC2N {09] 22YC2N [09) 26YC2N [09) 30YC2N |09 [NOT USED
03YC2N | 08| 07vC2N |08 | 11vC2N |08| 15vC2N|o08| 19YC2N |08| 23YC2N |08| 27YC2N |08 31YC2N |08 {NOT USED
MODULE 30F | MODULE 29F | MODULE 22F | MODULE 21F | MODULE 14F | MODULE 13F | MODULE 06F | MODULE 05F | MODULE 03E
[oync3N]  [ovync3p]  [1YNC3N] [rvncap]  [aync3N]  [2vyncap]  [3YNC3N [ayncap] | ]
00YC3N oo | oavcan[oo| osycaN Joo[ 12vC3N|00| 16YC3N 00| 20YC3N |o0| 24vC3N |00 28YC3N [00f32YC3N |00
01YC3N [02 | 05YC3N{o02| 09YC3N |02| 13YC3N|02| 17YC3N [02{ 21YC3N |02 25YC3N |02 29YC3N |02 [NOT USED
02YC3N {04 | 06YC3N|[04| 10YC3N |04 14YC3N |04 | 18YC3N | 04| 22vC3N 04| 26vcaN |04| 30vCaN [o4|NOT USED
03YC3N |06 | 07vCaN|o6] 11vC3N |os| 15vcaNos| 19vCaN |os] 23vC3N |0s] 27vC3N [06]| 31YC3N |06 [NOT USED
MODULE 30F | MODULE 29F | MODULE 22F | MODULE 21F | MODULE 14F | MODULE 13F | MODULE 06F | MODULE 0SF | MODULE 03E
[oyncaN]  [ovncar]  [1YNCaN] [ivyncap]  [avNcanN]  [2vyncar]  [ByncaN]  [3vncep] ]
00YC4N [10 o4ycan | 10| 08YC4N |10 12vCaN|10} 16YCAN |10 20vCaN [10] 24vCaN |10 | 28YCaN |10]32YCaN |10
01YCAN [11[ o5vCaN |11 09vCaN | 11] 13vCan|11| 17vCanN |11 | 21vCan [11] 25vCaN |11 29YCaN | 11{NOT USED
02YC4N {09 [ 08YC4N |09} 10YC4N | 09] 14YC4N[09] 18YC4N |09 22YC4AN |09| 26YC4N|09 | 30YCAN |09|NOT USED
03YC4N |08 | 07vC4N 08| 11YC4N |o8| 15vCaN (08| 19vC4aN |o8 | 23YC4N [o8| 27vCaN |08 | 31YC4N [08|NOT USED
MODULE 28F | MODULE 27F | MODULE 20F | MODULE 19F | MODULE 12F | MODULE 11F| MODULE 04F | MODULE 03F | MODULE 02€
[ovncen]  [ovyncsp]  [ivncsN]  [ivnese] [avncsy [avncse] [synesN] [aynese] [
00YC5N f00 | 04vC5N {00 08YCSN [00[ 12YC5N [00f 16vCsN oo | 20vCsN [oo| 24vesN | oof 28vesn |oofazyecsN oo
O1YCSN |02 [ 05YC5N 02| 09YC5N |02[ 13YC5N [02] 17vCsN oz [ 21vesN [o2| 25vesN fo2| 29vCsN [o2|NoT used
02YC5N 104 | 06YC5N |04] 10YC5N | 04] 14YC5N |04| 18YC5N {04 | 22YC5N [04] 26YC5N | 04| 30YC5N | 04|NOT USED
03YC5N (06 [ 07YCSN |06 [ 11YCSN |06] 15YC5N 06| 19YC5N [06 | 23YC5N |06 27YC5N | 06| 31YCSN |06 |NOT USED
MODULE 28F | MODULE 27F | MODULE 20F | MODULE 19F | MODULE 12F | MODULE 11F| MODULE 04F | MODULE 03F | MODULE 02E
[oyncen]  [ovncsr]  [iyncen]  [ivyncer]  [avyncen]  [ayncep]  [3ynceN]  [3yncer] | ]
00YCSN 10| 04YC6N | 10| 08YC6N [10 | 12YC6N [10] 16YC6N [10| 20¥CoN |10] 24vcen 10| 28vCsN | 10]32vcsn  [1o
01YCSN |11 ] 05YC6N:| 11| 09YC6N 111 | 13YC6N [11] 17vcsN |11 | 21vCeN {11 ] 25vcen {11] 29vCsN|11|NOT useD
02YC6N |09 | 06YCEN |09| 10YCEN (09| 14YC6N |09 18YCSN (09| 22YCoN |09 26YCeN |09 | 30YC6N |09|NOT USED
03YC6N |08 | 07YC6N |08 11YC6N [08 [ 15YC6N |08] 19YCeN og | 23YCeN Jos| 27vCsN |08 | 31YCN [o8|NOT usED
MODULE 26F | MODULE 25F | MODULE 18F | MODULE 17F | MODULE 10F | MODULE 09F | MODULE 02F | MODULE 01F | MODULE 01E
[ovNczn]  [ovRcp]  [ivnon]  [iyNcP] [yNoN) [vynce] [BynaN] [ByNcp] ]
00YC7N 00| 04YC7N |00 08YCZN [00]12YC7N |00} 16YC7N |o0| 20¥C7N |00 24vC7N |oo | 28YC7N |oo[32vC7N |00
01YC7N 02| 05YC7N |02 09YC7N |02] 13YC7N |02 17YC7N to2] 21¥YC7N o2 25YC7N |02 | 29YC7N {o2|NOT useED
02YC7N 104| 06YC7N |04 10YC7N |04] 14YC7N 04| 18YC7N [04] 22YC7N | 04| 26YC7N |04 | 30YC7N {04|NOT USED
03YC7N 06| 07YC7N |06 [ 11YC7N |06] .5¥C7N lo6 | 19¥C7N |06 f 23YC7N |06 27¥C7N Jos | 31YC7N |08 [NOT USED
MODULE 26F | MODULE 25F | MODULE 18F | MODULE 17F | MODULE 10F | MODULE 09F | MODULE 02F | MODULE 01F | MODULE 01E
WRITE READ
Y Y Y Y
PCS ,1 \\ VAN ’/ NVS PCS Vi \‘ L \\ / NVS

Y

SUM OF 122, 123, L25=0DD

Y

PVS

NCS

SUM OF 122, 123, 125 =EVEN

Y

SUM OF 122, 123, 125 = EVEN

Y

PVS

NCS

SUM OF 22, 123, L25 = ODD
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Figure 3-14, Y-Negufi?e Current Predrive~Drive Coupling System
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0YNVON OYNVOP 1YNVON 1Y NVOP 2YNVON 2YNVOP 3YNVON 3YNVOP
NLI8 OYPVON OYPVOP 1YPVON 1YPVOP 2YPVON 2YPVOP 3YPVON 3YPVOP
Etzi ooyvo |48 | oayvo [48| osvyvo [48 | 12vvo 48 | 16vvo [48]| z0vvo |[48] 24vvo |48 | 28yvo |48 [32vvo 48
2 oiyvo |s0 ] osyvo [so| osyvo |so ) 13yvo |[s0 | 17vvo |50 21vvo [5s0] 25vvo |50} 29vvo |50 [NOT usED
YNVKO 02yvo |47 | osyvo 47| 1ovvo |47 | 14vvo |47 | 18Yvo (47| 22vvo [ 47] 26vvo |47 | 30vvo |47 [NOT USED
YPVKO 03yvo (49 | 07vyvo 49| Tiyvo |49 | 15vvo (49 | 19vvo |49 | 23vvo 49| 27vvo 49| 31YvO |49 |NOT USED
MODULE 32F | MODULE 31F | MODULE 24F | MODULE 23F | MODULE 16F | MODULE 15F { MODULE 08F | MODULE 07F | MODULE 04E
OYNVIN OYNVIP TYNVIN 1YNVIP 2YNVIN 2YNVIP 3YNVIN JYNVIP
LIS OYPVIN OYPVIP IYPVIN 1YPVIP 2YPVIN 2YPVIP 3YPVIN 3YPVIP
Nz 00YVI 46| 04yvi |46 | osyvi 46| 12vvi a6 | 1evvi |46 | 20vvi | 48] 24vvi Jao | 28vyvi Jas fsavvi [ 4s
o1yvl [45f osyvi |45 | osyvi |45 13yvi Jas | izvvi [a5| 21vvi | 45] 25vvi (45 29vvi |45 [NOT USED
YNVKI 02yvi |40 | o6Yvl 40| 10vvi 40| 14vyvi |40 | 18Yvi 40 22vvi | 40] 26vvi |40 30Yvl |40 |NOT USED
YPVKI 03yvl {39 ] o7yvi  [39 | nyvi |39] 1syvi {39 | 19yvi |39 23yvi |39] 27vvi |39 ] 31Yvl |39 |NOT USED
MODULE 32F | MODULE 31F | MODULE 24F | MODULE 23F | MODULE 16F | MODULE I5F | MODULE 08F | MODULE 07F | MODULE 04E
OYNV2N| OYNV2P 1YNV2N 1YNV2P 2YNV2N 2YNV2P 3YNV2N JYNV2P
LIS OYPV2N OYPV2P 1YPV2N 1YPV2P 2YPV2N 2YPV2P 3YPV2N 3YPV2P
Nt{f ooyv2z |48 | o4vyv2 (48] osyva [48] 12vv2 |48 16vv2 [48] 20vv2 |[48] 24vv2 |48 | 28vv2 |48 [32vv2 48
2 olyv2 [50 ] osyvz |50 ] o9yva |s0] 13yvz |s0| 17vv2 |50 | 21vv2 |50 25vv2 |50 | 29vv2 |50 |NOT USED
YNVK2 02vv2 {47 ] 06YV2 |47 ] 10Yv2 |47 14vv2 (47| 18vv2 |47 | 22vv2 | 47] 26Yv2 |47 ] 30Yv2 |47 |NOT USED
YPVK2 03yv2 (49| o7vyv2 [a9 | mivvz 49| 15vvz 49| 19vv2 |49 | 23vv2 49| 27vv2 |49 | 31Yv2 |49 [NOT USED
MODULE 30F | MODULE 29F | MODULE 22F | MODULE 21F | MODULE 14F | MODULE 13F | MODULE 06F | MODULE 05F § MODULE 03
OYNV3N 0YNV3P 1YNV3N 1YNV3P 2YNV3N 2YNV3P 3YNV3N 3YNV3P
LIS 0YPV3N 0YPV3P 1YPV3N 1YPV3P 2YPV3N 2YPV3P 3YPV3N 3YPV3P
gf 00Yv3 |46 | oayvs 46| o8Yv3 |46 | 12Yv3 (46| 16vv3 46| 20vv3 [46]| 24vv3 |46 | 28vv3 |46 [32vv3 46
01YV3 |45 05vv3 [45]| o09yva |45 13vva |45] 17vv3 |45 | 21vva | 45| 25vv3 |45 | 29vv3 |45 |NOT UsED
YNVK3 02Yv3 |40 | 06YV3 [40[ 10Yv3 |40 14vVv3 [40] 18YVv3 40| 22vv3 40| 26Yv3 [40 | 30YV3 [40 [NOT USED
YPVEK3 03vyv3 (39| 07vyv3a 39| niyva |39 15vv3 [39] 19yva |39 | 23yv3 |39| 27vv3 (39 | 31vv3 [39 |NOT USED
MODULE 30F | MODULE 29F | MODULE 22F | MODULE 21F | MODULE 14F | MODULE 13F | MODULE 06F | MODULE 05F | MODULE 03E
OYNV4N 0YNV4P 1YNV4N 1YNV4P 2YNVAN 2YNV4P 3YNV4N 3YNV4P
e OYPV4N OYPV4P 1YPV4N 1YPVAP 2YPVAN 2YPV4P 3YPVAN 3YPV4P
NL22
NL24 00YV4 |48 | 04YV4 48| o8Yv4 |48 | 12vva (48] 16Yv4e [48 | 20Yv4 |48 | 24vvs 48 | 28vva |48 [32vv4 48
01YV4 |50 | 05YV4 |50 o9Yv4 |50 | 13vva {50 ] 17Yv4 |50 | 21vv4 |50 | 25Yva |50 | 29vva |50 [NOT usED
YNVK4 02Yv4 |47 | 06Yv4 47| 10YVv4 |47 | 14vv4e |47 | 18Yv4 |47 | 22vv4 (47 | 26vv4 |47 | 30vv4a |47 [NOT USED
YPVK4 03YV4 |49 | 07vv4 |49 | 11Yv4 |49 | 15vva |49 | 19vv4a |49 | 23vv4 |49 | 27vva |49 | 31vva |49 [NOT USED
MODULE 28F | MODULE 27F | MODULE 20F | MODULE 19F | MODULE 12F | MODULE 11F | MODULE 04F | MODULE 03F | MODULE 02€
OYNV5N OYNV5P 1YNV5N 1YNV5P 2YNV5N 2YNV5P 3YNV5SN 3YNV5P
s 0YPV5N OYPV5P 1YPV5N 1YPV5P 2YPVSN 2YPV5P 3YPV5N 3YPV5P
thi 00YV5 |46 | 04vvs 46| osyvs [4s] 12vvs (46| 16vvs  [46 | 20vvs |46 ] 2avvs [4s] 28vvs |46 [32vvs 46
01YV5 |45 | 05Yv5s {45 o9yvs |45 13Yvs |45 | 17vvs (45| 21vv5s | 45] 25Yvs |45 29vvs |45 [NOT USED
YNVK5 02YV5 |40 | 06Yvs 140 | 10YVv5 40| 14YV5 (40 | 18Yvs |40 | 22vv5 |40| 26vv5s |40| 30vvs |40 [NOT USED
YPVKS 03yvs |39 | 07vVv5 |39 1ivyvs |39 15vvs  [39 | 19vvs  [39 | 23Yv5s [39] 27vvs |39 31vvs |39 [NOT useD
MODULE 28F | MODULE 27F | MODULE 20F | MODULE 19F | MODULE 12F | MODULE 11F | MODULE 04F | MODULE 03F | MODULE 02€E
OYNVSN OYNV6P TYNV6N 1YNV6P 2YNV6N 2YNV6P 3YNVEN 3YNV6P
s 0YPV6N OYPV6P 1YPVEN 1YPVGP 2YPV6N 2YPV6P 3YPVEN 3YPV6P
thi 00YV6 |48 | 04Yve [48] osyve l48] 12vve 48] 16YVe |48] 20vve 48] 24vve 48] 28vve |48 la2vve 48
01YV6 |50 | 05vve |so| o9yve |so| 13vve [s0| 17vve |so| 21vve |s0] 25svve |50l 29vve |50 [NOT useD
YNVK6 02YV6 147 | 06YV6 |47 10YV6 |47 14vve |47 | 18Yve |47 22vve |47 26vve |47 30vve |47 [NOT usED
YPVKS 03YVe |49 | 07YVe 149 11vve 149 15vve (49 | 19vve |49 23vve |49 27vve |49 | 31vve |49 [NOT UsED
MODULE 26F | MODULE 25F | MODULE 18F | MODULE 17F | MODULE 10F | MODULE 09F | MODULE 02F | MODULE 01F | MODULE 01E
0YNV7N| OYNV7P) TYNVZN 1YNV7P 2YNV7ZN 2YNV7P 3YNVZN 3YNV7P
s OYPVZN OYPV7P 1YPVZN 1YPV7P 2YPV7N 2YPV7P 3YPVZN 3YPV7P
122 r
L24 00YV7 |46 | 04YV7 1461 08YV7 |4s]| 12YVv7 |46 16vvz  [46| 20vv7 46| 24vv7 |46 | 28Yv7 |46 f32vvz |4
01YV7 |45 05YVZ7 1450 o9vyv7 | 45) 13vvz 45| 17vvz  [4s| 21vv7z |45 25vv7 |45 ] 29vvz |45 [NOT.USED
YNVK7? 02vVv7  [40] 06YV7  l40{ 10vv7 | 40| 14vvz |40 18vvz |40} 22vv7 40 ) 26vvz 40 ] 30vvz |40 |NOT USED
YPVK7 03YV7 39| 07YV7 I39] nivvz | 39f 15Yvz  [39 ) 19vyvz | 39| 23yvz |39 | 27vvz |39 | 31vvz |39 [NOT USED
MODULE 26F | MODULE 25F | MODULE 18F | MODULE 17F | MODULE 10F | MODULE 09F | MODULE 02F [ MODULE 01F | MODULE O1E
901172A. 3351

Figure 3-15. Y-Positive/Negative Voltage Predrive-Drive Coupling System

3-27/3-28






XDS 901586

Ittt ————— e T b 1 ettt B

iy

Y-POSITIVE CURRENT DRIVE. SWITCHES

= s

sy
i 8

A

i

VM

3

é"—
é
! 2
“’i |
YPCON

X3
X
Y-POSITIVE CURRENT
PREDRIVE SWITCH

83
i

i B e -
| | _
g g |
| % L f _
_ =) | | =g |
] I .
| I “
Ly I 8 i
[§ Ly os I
| | | |
| R

|
_ sgxe || 2833
Iy zzze | Iy 727z |
|y [ |
KRS B K R, Jd

O

901586A. 307
3-29/3-30

Figure 3-16. Y-Current Predrive-Drive,
Schematic Diagram
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Figure 3-17. Y-Current Inhibit Circuits, Simplified Diagram
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Figure 3-18. Core Diode Module, Nine-Bit (Open)
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Figure 3-19. Core Diode Module As Inserted (Closed)
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Figure 3-20. Core Diode Module, Bit Planes, X-Wire Crossover
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Figure 3-21. Bit 0 Sense Winding, Simplified Schematic Diagram
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Paragraphs 3-20 to 3-24

Sixteen X -wires with 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 8 by 8 (or an 8 by 9) matrix.

Each bit plane has 32 Y-drive lines. The Y-lines for each
bit form pairs such that Y-line 0 is in series with Y-line 2,
Y-line 1is in series with Y-line 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, _
Only 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 line links half 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 Y-wire. The amount of current through either the
X~ or the Y-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 binary zero. If the currents at the core junction are sub-
tractive, the two currents cancel, 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 switch from a one to a zero.

b. X- and Y-half-currents are additive in a direction
to cause the core to switch 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 controls the output
of the memory power supply 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-
ules. 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 preamplifiers for a
given bit on all of the stacks feed the same sense amplifier.
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 amplifier output.

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

3-23 HT26 SENSE PREAMPLIFIER MODULE

Figure 3-24 is a schematic diagram of the sense preamplifiers
fed by the bit 0 sense loops of stack 0. The sense preampli-
fier is a differential pair transistor, Q1, with input through
the common mode transformer, T . This transformer, known
as a "Balon" transformer, rejects common mode noise. Emitter
current for Q1 is derived from current source, Q2, and from
the 1 kilohm precision resistor.Voltage Ve controls the gain
of the preamplifier by changing the emitter current, and
thus, the emitter resistance of Q1. Voltage Ve is supplied
by the ST17 module and is temperature controlled to provide
gain compensation for the preamplifier. Transistors Q1 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 tums on Q1.
This produces differential outputs SPAOOP and SPAOON which
are applied to the sense amplifier as described in paragraph
3-24 which follows.

3-24 HT11 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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X-AND Y-CURRENTS ARE
ADDITIVE IN CORE 1 - CANCEL

X-AND Y-CURRENTS ARE

ADDITIVE IN CORE 3 - CANCEL
IN CORE 3, CORE 1 SWITCHES INCORE 1,

CORE 3 SWITCHES

FROM ONE TO ZERO FROM ONE TO ZERO

XNC XNC
--1 ===
———— e md
X-AND Y-CURRENTS ARE X-AND Y-CURRENTS ARE
ADDITIVE IN CORE 3 - CANCEL ADDITIVE IN CORE 1 - CANCEL
IN CORE 1, CORE 3 SWITCHES IN CORE 3, CORE 1 SWITCHES
FROM ZERO TO ONE FROM ZERO TO ONE

NOTE : IN ALL EXAMPLES HALF CURRENTS IN
CORES 2,4,AND 6, AND NO CURRENT IN
CORE 5 HAVE NO SWITCHING EFFECT

901172A. 3326

Figure 3-22. Basic Core Switching
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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 Preamplifier, Bit 0, Stack 0, Simplified Schematic Diagram
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+24V +4V 48V +8V +4V C
A A
DISCRIMINATOR
OUTPUT TO
Q5 Q8 MEMORY
REGISTER
Q6 Q7
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ToT i

STROBE Q3 Q4
FROM
STROBE
GENERATOR By
-8V
Qi Q2
s
SPAOOP -7V SPAOON \
L | }
FROM
PREAMPLIFIERS
901172A. 3358
Figure 3-25. Sense Amplifier/Discriminator, Simplified Schematic Diagram
Transistors Q1 and Q2 are buffer amplifiers with bases system. These charts are especially useful in locating sense
biased at 1.7V that provide a low impedance input for system signals during troubleshooting.
the preamplifier outputs. Feedback occurs through the re-
sistance-capacitance network between Q5 and Q4. 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
pulse at strategic times. The outputs of the buffers and
inverters are distributed to the memory control logic to
provide the basic memory timing.

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 +0.7V
(V1). In operation, the core output (about 26 mV) 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 All memory cycles start when signal S/READDL goes true
Figure 3-26 provides a summary of signals with module and and initiates the read delay line. At TRO60 time, sig- C
pin locations for each data bit in a 16K Sigma 5 and 7 sense nal NTR060 goes false and disables signal S/READDL. g
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O
DATA [ (e | C/D SENSE LINE PREAMPLIFIER SENSE AMPLIFIER | DISCRIM.
BIT MODULE | NAME |PIN| NAME | INPUT | OUTPUT | INPUT | OUTPUT | OUTPUT
0sLoop "1 01 SPAQOP 32J09 32J37 26345 26J43 26J40
4K 31K OSLOON 00 SPAOON |[. 32J08 32J35 (SPAQOP) (MDOO)
. 1SLOOP 51 SPAQQOP 32J11 32J37 25344
31G 1SLOON - | 50 SPAOON 32J10 32)36 (SPAOON)
2SL00P 01 SPAQQP 30J0% 30J37
8K 27H 2SLOON 00 SPAOON 30J08 30J36 STROBE
3SLO0P 51 SPAQOP 30J11 30J37 INPUT
0 27G 3SLOON 50 SPAOON 30J10 30J36 .| 25J29
45100P 01 | SPAQOP [ 31J09 31J37 (SASTO)
4 12K 29H 4SL00ON 00 SPAOON 31J08 31J36
55L00P 51 SPAOOP 31J1 31J37
29G S5SLOON 50 SPAOON 31J10 - 31J36
6S100P 01 SPAQOOP 29J09 29J37
IGK 25H 6SLOON 00 SPAOON 29J08 29136
75L00P 51 SPAOOP 29J11 29137
25G 7SLOON 50 SPAOON 29J10 29136
0SLO1P 03 SPAO1P 32J25 32J35 26147 26139 26138
4K 31H OSLOIN 02 SPAOTN 32J24 32J34 (SPAO1P) (MDO1)
1SL01P 49 SPAO1P 32J23 32J35 26J46
31G 1SLOIN 48 SPAOTN 32J22 32J34 (SPAOTN)
25L01P 03 SPAQ1P 30J25 30J35
8K 27H 25!.0] N 02 SPAQOIN 30424 30J34 STROBE
3SLO1P 49 SPAOIP 30J23 30435 INPUT
1 27G 3SLOTN 48 SPAOTN 30J22 30J34 26J29
4SLO1P 03 SPAOIP 31J25 31J35 (SASTO)
12K 29H 4SLOTN 02 SPAOTN 31J24 31J34
5SLOTP 49 SPAO1P 31J23 31J35
) . 29G 5SL0TN 48 SPAOTN 31J22 31J34
4SLO1P 03 SPAQ1P 29J25 29435
16K 25H 6SLOTN 02 SPAOIN 29J24 29134
C) 75L01P 49 SPAO1P 29J23 29J35
25G 7SLOTN 48 SPAOTN 29422 29434
B 0SLO2P 05 SPAQ2P 32J03 3241 26J27 26J33 26134
4K 31H 0S102N 04 SPAO2N 32J02 32J40 (SPAO2P) (MD02)
1S5102p 47 SPAQ02P 32J05 32J41 26J)28 :
3G 1S1L02N 44 SPAO2N 32)04 32J40 (SPAO2N)
25102p 05 SPAO2P 32J03 30J41
8K 27H 25L02N 04 SPAO2N 30402 30240 STROBE
35102pP 47 SPAO2P 30J05 30J41 INPUT
2 27G 3S102N 46 SPAQ2N 30404 30140 26J)29
45102p 05 SPAQ2P 31103 31141 (SASTO)
12K 29H 45L02N 04 SPAO2N 31J02 31J40
551L02P 47 SPAQ2P 31J05 31J41
e 29G 5SL02N 46 SPAO2N 31J04 31J40
6SL02P 05 SPAQ2P 29J03 29J41
]GK 25H 6SLO2N 04 SPAO2N 29J02 29J40
75L02P 47 SPAQ2P 29J05 29J41
25G 75L02N 44 SPAO2N 29J04 29J40
- QSLO3P 07 SPAO3P 32J19 32J39 26122 26J14 26J12
4K 31H 0SLO3N 06 SPAO3N 32J18 32J)38 (SPAO3P) (MD03)
15L03P 45 SPAQO3P 32J)27 32J)39 26J21
31G 1SLO3N 44 SPAO3N 32J26 32J38 (SPAO3N)
2SL03pP 07 SPAQ3P 30J1¢ 30J39
BK 27H 2S103N 06 SPAO3N 30J18 30J38
3SL03P 45 SPAO3P 30J27 30439 STROBE
3 27G 3SLO3N 44 SPAO3N 30J26 30J38 INPUT
4SL03P 07 SPAO3P 31J19 31J39 26J)20
|2K 29H 4SL03N 06 SPAO3N 31J18 31J38 (SASTO)
55103pP 45 SPAQO3P 31J27 31J39
29G S5SLO3N 44 SPAO3N 31J26 31J38
&SLO3P 07 SPAQO3P 29J19 29J39
IﬁK 25H 6SLO3N 06 SPAO3N 29J18 29J38
75L03P 45 SPAO3P 29327 29J39
25G 7SLO3N 44 SPAO3N 29J26 29J38

901586A.311/1

Figure 3-26.

Core Memory Sense System Charts (Sheet 1 of 9)

3-41




XDS 901586

DATA [ o | C/D SENSE LINE PREAMPLIFIER SENSE AMPLIFIER [ DISCRIM.
BIT MODULE | NAME |PIN| NAME | INPUT | OUTPUT | INPUT [ OUTPUT | OUTPUT
0S[04P 51 SPAO4P 32)21 32.J43 26J23 26J06 26J08
4K R2G SLO4AN 50 SPAO4N 32120 32142 (SPAO4P) (MDO04)
15L04P 01 SPAQ4P 32J13 32J43 25)24
32H 1SLO4N ‘00 SPAO4N 32J12 32J42 (SPAO4N)
25L04P 51 SPAO4P 30421 30J43
8K 28G 25L04N 50 SPAO4N 30J20 30J42 | STROBE
35L04P 01 SPAQ4P 30J13 30J43 . | INPUT
4 28H 3SLO4N 00 SPAO4N 30J12 20J)42 26J20
4SLO4P 51 SPAQ4P 31J21 31J43 (SASTO)
12K 330G 451.04N 50 SPAO4N 31J20 31J42
55L04P 01 SPAQ4P 31J13 31143
30H 5SLO4N 00 SPAO4N 31J12 31J42
6SL04P 51 SPAQ4P 29J21 29343
16K 26G 6SLO4N 50 SPAO4N 29J20 29J42
75L04P 01 SPAQ4P 29J13 '29J43
26H 7SL0AN__ | 00| SPAO4N | 29J12 29142
0SL05P 49 SPAQSP 32J07 32J45 26J25 26J01 26J04
4K 332G OSLOSN 48 SPAOSN 32J06 32)44 (SPAO5P) (MDO05)
1SLO5P 03 SPAQSP 32J15 32J45 26J26
32H 1SLOSN 02 SPAOSN 32J14 32J44 (SPAO5N)
25L05P 49 SPAQ5P 30J07 30J45
8K 28G 2SLO5N, 48 SPAOSN 30J06 30J44 STROBE
3SLOSP 03 SPAO5P 30J15 30J45 INPUT
28H 3SLOSN 02 SPAOSN 30J14 -30J44 26J20
5 45105P 49 SPAOSP 31J07 31J45 (SASTO)
12K 330G 4S1.05N 48 SPAOSN 31J06 31J44
‘ 55L05P 03 SPAQO5P 31J15 31J45
' 30H 5SLO5N 02 SPAO5SN 31J14 31J44 .
6SL05P 49 SPAO5P 29J07 29)45
16K 26G 6SLOSN 48 SPAOSN 29J06 29144
75L05P 03 SPAQO5P 29J15 29145
26H 7S5L05N 02 SPAOSN 29J14 29J44
0SLO6P 47 SPAQ4P 28J09 28J37 25)45 25J43 25J40
4K 32G OSLO5SN 46 SPAOSN 28J08 28J36 (SPAO6P) (MDO06)
15L06P 05 SPAOSP 28J11 28J)37 25)44
32H 1SLO6N 04 SPAO6ON 28J10 28J36 (SPAO6N)
251L06P 47 SPAQSP 22J09 22J)37
8K 28G 25L06N 46 SPAO6N 22J08 22J36 STROBE
3SL06P 05 SPAQSP 22J11 22J37 INPUT
6 28H 3SLO6N 04 SPAOSN 22J10 22J36 25J)29
4SL04P 47 SPAOSP 27J09 27J37 (SASTO)
12K 30G 45L06N 46 SPAOON 27308 27336
55L06P 05 SPAQSP 27J11 27J)37
30H 55106 N 04 SPAOS6 N 27J10 27J36
6SLOGP 47 SPAQOSP 21J09 21J37 -
16K 26G 6SLO6N 46 SPAOSN 21J08 21J36
75L06P 05 SPAQ6P 21JN 21J37
26H 8SLO6N 04 SPAOS N 21310 21J36
QSLO7P 45 SPAQ7P 28J25 28J35 25)47 25J39 25J)38
4K 32G 0SLO7N 44 SPAO7N 28324 28134 (SPAQ7P) (MDO07)
1SLO7P 07 SPAQ7P 28J23 28J35 25J46
32H 1SLO7N 06 SPAO7N 28322 28J34 (SPAO7N)
25L07P 45 SPAQ7P 22J)25 22J35
8K 28G 2SLO7N 44 SPAO7N 22J24 22J)34 STROBE
35L07P 07 SPAQ7P 22)23 22J35 INPUT
7 28H 3SLO7N - |06 SPAO7N 22122 22J34 25J)29
45107P 45 SPAQ7P 27J25 27J35 (SASTO)
12K 30G 4SL07N 44 SPAO7N | 27)24 27J34
55L07P 07 SPAQ7P 27123 27335
30H S5SLO7N 06 SPAO7N 27)22 27J34
6SLO7P 45 SPAQ7P 21J25 21335
16K 26G 4SLO7N 44 SPAO7 N 21J24 21J34
7SL07P 07 SPAQ7P 21J23 21J35
26H 75L07N 06 SPAO7N 21J22 21134

901586A. 311/2
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DATA | ¢ e | C/D SENSE LINE PREAMPLIFIER SENSE AMPLIFIER [ DISCRIM.
BIT MODULE | NAME |PIN | NAME | IMPUT | OUTPUT | INPUT | OUTPUT | OUTPUT
0SLO8P 01 SPAOSP 28J03 28141 25J22 25J14 25J12
4K 23H 0SLOSN 00 SPAOSN 28J02 28440 (SPA08BP) {(MDO08)
1SLN8P 51 SPAQSP 28J05 28J41 25J21
236 [ 1s108N ] 50 SPAOSN | 28404 28140 | (SPAOSN)
25108P 01 SPAQSP 22J03 22)41
8K 19H 2S1L08N 00 SPAOSN 22J02 22)41 STROBE
3SLO8P 51 SPAQSP 22J05 22)41 INPUT
8 19G 3SLOBN 50 SPAOSN 22J04 22)40 25420
45S1L08P 01 SPAOSP 27103 27J41 (SASTI)
12K 21H 4SLOBN 00 SPAOSN 27J02 27J)40
5SL08P 51 SPAOBP 27J05 27J41
21G 5SLOBN 50 SPAOSN 27J04 27J40
55108P 01 SPAQSP 21J03 21J41
16K 17H 6SLOSN 00 SPAOSN 21J02 21J40
75L08P 51 SPAQSP 21J05 2141
17G 7SLOSN 50 SPAOSN 21J04 21J40
0SLO9P 03 SPAQ9P 28J19 28J39 25J)23 25J06 25J08
4K 23H OSLOYN 02 SPAOYN 28J18 . 28J)38 (SPAO9P) (MD09)
1SLO9P 49 SPAQO9P 28J27 28J)39 25J24
23G 1SLO9N 48 SPAOYN 28J26 28J38 (SPAOIN)
2SLO9P 03 SPAQ9P 22J19 22139
8K 19H - 2SLO9N 20 SPAOYN 22J18 22)38 STROBE
3SLO9P 49 SPAQ9P 22)27 22139 INPUT
9 19G 3SLOYN 48 SPAOIN 22J26 22J38 25J20
4SLO9P 03 SPAQ9P 27J19 27139 (SAST1)
12K 21H 4SLO9N 02 SPAQOYN 27J)18 27138
5SLO9P 49 SPAQ9P 27127 27139
21G 5SLOYN 48 SPAOYN 27)26 27138
6SLO9P 03 SPAQO9P 21J19 21J39
16K 17H 6SLO9N 02 SPAQO9N 21J18 21J38
75L09P 49 SPAQSP 21J27 21J39
17G 7SLOYN 48 SPAOIN 21J26 21J38
0SL10P 05 SPA10P 28J21 28J43 25J)25 25101 25J04
4K 23H OSLION 04 SPATON 28J20 28J)42 (SPA10P) (MD10)
1SL10P 47 SPA10P 28J13 28J43 25126
23G 1SLION 46 SPAION 28J12 28J42 (SPAI1ON)
25L10P 05 SPA10P 22J21 22)43 R
8K 19H 2SL10N 04 SPAION 22J20 22J42 STROBE
3sL10P 47 SPA10P 22J13 22J43 INPUT
10 19G 3SLION 46 SPAION 22J12 2242 25J20
. 4SL10P 05 SPA10P 27J21 27J43 (SASTI)
12K 21H 4SL10ON 04 SPAION 27J20 27)42
5SL10P 47 SPA10P 27J13 27143
216G 5SLION 46 SPAION 27J12 27142
6SLI10P 05 SPA10P 21J21% 21)43
16K 17H 6SLION 04 SPAION 21J20 21)42
7SL10P 47 SPA10P 21J13 21J43
17G 7SLION 46 SPATON 21312 21J42
QSL11P 07 SPAI1P 28J07 28)45 25)27 25J33 25)34.
4K 23H OSL1IN 06 SPATIN 28J06 28)44 (SPA11P) (MD11)
1SL11P 45 SPA11P 28J15 28J45 25)28
23G 1SLIIN 44 SPAIIN 28J14 28J44 (SPATIN)
2SL11P 07 SPA1IP 22J07 22J45
8K 19H 2SL1IN 06 SPALIN 22J06 22)44
3SL11P 45 SPAIIP 22J15 22445 STROBE
" 19G 3SLIIN 44 SPATIN 22)14 22)44 INPUT
4SL11P 07 SPA11P 27307 27J)45 25J)28
12 21H 4SLTIN 05 |. SPAIIN 28J06 27)44 (SASTO)
5SL11P 45 SPA11P 27J15 27145 .
221G 5SL1IN 44 SPATIN 27314 27)44
5SL11P 07 SPAL1P 21J07 21445
16K 17H 6SLITN 06 SPATIN 21J06 21J44
7SL11P 45 SPAI1IP 21J15 21J45
17G 8LSTIN 44 SPAIIN 21J14 21J44
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DATA f (o | C/D SENSE LINE PREAMPLIFIER SENSE AMPLIFIER | DISCRIM.
BIT MODULE | NAME |PIN | NAME | INPUT | OUTPUT | INPUT | OUTPUT | OUTPUT
0SL12P 51 SPA12P 20J0%9 20J37 23)47 23)39 23J38
4K 24G QOSL12N 50 SPA12N 20J08 20J36 (SPA12P) (MD12)
1SL12P 01 SPA12P 20J11 20J37 23J46
24H 1SLI2N 00 SPA12N 20J10 20J36 (SPA12N)
25L12P 41 SPA12P 18J09 18J37
8K 20G 2SL12N 50 SPA12N 18J08 18J36 STROBE
3SLI2P 01 SPA12P 18J11 18J37 INPUT
12 20H 3SLI2N 00 SPAI2N 18J10 18J36 23J29
4SL12P 51 SPA12P 19J09 19J37 (SAST1)
12K 22G 4SL12N 50 SPAI2N 19J08 19J36
5SL12P 01 SPA12P 19J11 19J37
22H 5SLI2N 00 SPAI2N 19J10 19J36
6S112P 51 SPA12P 17J09 19337
16K 18G. 6SLI2N 50 SPAI12N 17J08 17J36
7SL12P 0]} SPA12P 17J11 17J37
18H 7SL12N 00 SPAI2N 17J10 17J36
QSL13P 49 SPA13P 20J25 20J35 23J27 23J33 23334
4K 24G 0SLI3N 48 SPA13N 20J24 20J34 (SPA13P) (MD13)
1SL13P 03 SPA13P 20J23 20135 23J)28
24H 1SLI3N 02 SPAI3N 20J22 20J34 (SPAI3N)
2SL13P 49 SPA13P 18J25 18J35 STROBE
8K 20G 25L13N 48 SPAI3N 18J24 18J34 INPUT
3SL13P 03 SPA13P 18J23 18J35 23J29
13 20H 3SL13N 02 SPAI3N 18J22 18)34 (SASTI)
45L13P 49 SPA13P 19J25 19J35
12K 22G 4SL13N 48 SPA13N 19J24 19J34
55L13P 03 SPA13P 19J23 19J35
22H 5SL13N 02 SPAI3N 19J22 19J34
6SL13P 49 SPA13P 17J25 17J35
16K 18G 6SL13N | 48 | SPAI3N | 17J24 17J34
7S113P 03 SPA13P 17J23 17J35
18H 7SLI13N 02 SPA13N 17J22 17J)34
0S114P 47 SPA14P. 20J03 20J4) 23J22 23J14 23J12
4K 24G QSL14N 46 SPAT4N 20)02 20J40 (SPA14P) (MD14)
1S114P 05 SPA14P 20J05 20J41 23J21
24H 1SL14N 04 SPAT4N 20J04 20J40 (SPA14N)
25L14P 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
45114P 47 SPA14P 19J03 19J41 (SASTI)
12K 22G 4SL14N 46 SPA14N 19J02 19J40
5SL14P 05 SPA14P 19J08 19341
22H 5SL14N 04 SPAT4N 12J04 19J40
6SL14P 47 SPA14P 17J03 17J41
16K 18G 6SL14N 46 SPA14N 17J02 17J40
75L14P 05 SPA14P 17J05 17J41
18H 7SL14N 04 SPA14N 17J04 17J40
OSL15P 45 SPA15P 20J19 20J39 23J23 23J06 23J08
4K 24G OSL15N 44 SPAISN 20J18 20J35 (SPA15P) (MD15)
1SL15P 07 SPA15P 20J)27 20J)39 28J24
24H 1SL15N 06 SPAISN 20J26 20J38 (SPA15N)
. 2SL15P 45 SPA15P 18J19 18J39
BK 20G 2SL15N 55 SPAI5N 18J18 . 18J38 STROBE
3SL15P 07 SPA15P 18J27 18J39 INPUT
15 20H 3SL15N 06 SPAI5SN 18J26 18J38 23J20
45115P 45 SPA15P 19J19 19J39 (SASTI)
12K 22G 4SL15N 44 SPA15N 19J18 19J38
5SL15P 07 SPA15P 19J27 . 19J39
22H 5SL15N 06 SPAISN 19J26 19J38
6SL15P 45 SPA15P 17J19 17J39
16K 18G 6SLISN 44 SPA15N 17J18 17)38
7SL15P 07 SPA15P 17J)27 17J39
18H 75L15N 06 SPA15N 17)28 17J38
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SENSE LINE

SENSE AMPLIFIER

DATA | (e | €/ PREAMPLIFIER DISCRIM.
BIT MODULE | NAME |PIN| NAME | INPUT | OUTPUT | INBUT | OUTPUT | OUTPUT
0SL16P, 01 SPA16P 20J21 20J43 23J25 23J01 23J04
4K 15H QSL16N 00 SPA16N 20J20, 20J42 (SPA16P) (MD16)
1SL16P 51 SPA16P 20J13 20443 23J26
15G 1SL16N 50 SPA16N 20J12 20142 (SPA16N)
2SL16P 01 SPA14P 18J21 18J43
8K 11H 2SL16N 00 SPAI6N 18J20 18J42 STROBE
3SL16P 51 SPA16P 18J13 18143 INPUT
16 nG 3SLI6N 50 SPAT6N 18J12 18J42 23J20
4SL16P 01 SPA16P "19J21 19J43 | (SASTI)
12K 13H 4SL16N 00 SPAT16N 19J20 19J42
55L16P 51 SPA16P 1913 19J43
13G SSL16N 50 SPAI6N 1212 19)42
4SL16P 01 SPA14P 17121 17143
16K |—o2u 6SLISN_ | 00 | SPAIGN | 17120 17)42
. 7SL16P 51 SPA14P 17J13 17J43
(o):1e] ZSL16N 50 SPALSN 1712 17)42
0SL17P 03 SPA17P 20J07 20J45 23J45 23J43 23J40
4K 15H OSLI7N 02 SPAT7N 20J06 20J44 (SPA17P) (MD17)
1SL17P 49 SPA17P 20J15 20J45 23J44
15G 1SL17N 48 SPAI7N 20J14 20J44 (SPA17N)
251.17p 03 SPA17P 18J07 18J45
8K 11H 251L17N 02 SPA17N 18J06 18J44 STROBE
3SL17P 49 1 SPA17P 18J15 18J45 INPUT
17 11G 3SL17N 48 SPA17N 18J14 18J44 23J29
4S117P 03 SPA17P 19J07 19J45 (SAST1)
12K 13H 4S117N 02 SPAISN 19306 19J44
. 5SL17P 49 - SPA17P 19J15 19J45
13G 5SL17N 48 SPAT7N 19J14 19344
6SL17P 03 SPA17P 17J07 17J45
16K 0%H 6SL17N 02 SPA17N 17J06 17344
7S117P 49 SPA17P 17J14 17345
09G 7SL17N 48 SPA17N 17J14 17J44
0SL18P 05 SPA18P 15J09 15)37 09J27 09J33 09134
4K 15H OSLI18N 04 SPAISN 15J08 15)36 (SPA18P) (MD18)
151L18P 47 SPA18P 15J11 1537 09J28
15G 1SLISN 46 SPA18N 15410 15)36 (SPA18N)
251 18P 05 SPAI18P 13J0¢9 13J37
8K 11H 2SL18N 04 SPAISN 13J08 13J36
35L18P 47 SPA18P 13J11 13J37 STROBE
18 111G 3SLISN 46 SPAISN 13J10 13J36 INPUT
4S1.18P 05 SPA18P 14J09 14)37 09J29
12K 134 4S[18N 04 SPA18N 14)08 14336 (SAST2)
55L18P 47 SPA18P 14J11 14J37
13G S5SLISN 46 SPAISN 14J10 14)36
6SL18P 05 SPA18P 12J)09 12J37
IEK Q%H &SL18N 04 SPAISN 12J08 12J36
75118P 47 SPA18P 12J11 12)37
‘09G 7SLISN 46 SPAI1BN 12J10 12)36
0SL19P 07 SPAI9P 15)25 15J35 09422 09J14 09J12
4K 15H OSLI9N 06" SPAI9N 15J24 15J34 (SPA19P) (MD19)
1SLI9P 45 SPA19P 15J23 15)35 09J21
15G 1SLISN 44 SPAIZN 15122 15J)34
2SL19P 07 SPA19P 13J25 13J35 STROBE
8K 114 25L19N 06 SPAISN 13J24 13J34 INPUT
3SL19P 45 SPA19P 13J23 13J35 09J20
19 nG 3SLI9N 44 SPAI9N 13J22 13J34 (SAST2)
45L19P 07 SPA19P 14J25 14)35
12K |—134 45L19N | 06 | sPAION | 1424 14)34
5S5119P 45 SPAI9P 14J23 - 14J35
13G S5SLI9N 44 SPAI9IN 14J22 1434
6SL19P 07 SPA19P 12J25 12J35
16K 0%H 6SLI9N 06 SPAI9N 12J24 12J34
75L19P 45 SPAI9P 12J23 12J35
09G 7SLI9N 44 SPA19N 12J22 12)34
901586A.311/5
Figure 3-26. Core Memory Sense System Charts(Sheet 5 of 9)

3-45



XDS 201586

v

DATA

SENSE LINE

SENSE AMPLIFIER

C/D PREAMPLIFIER DISCRIM.
BIT |SIZE | mopuLE
NAME |PIN| NAME INPUT | OUTPUT | INPUT | OUTPUT | OUTPUT
0S120P | 51 | SPA20P | 1503 15J41 | 09J23 0906 09J08
4K 164G 0S120N | 50 | _SPA20N | 15J02 15140 _| (SPA20P) (MD20)
1SL20P | 01 | SPA20P | 1505 15041 | 09)24
16H 1S120N | 00 | SPA20N | 15)04 15140 | (SPA20N)
25120P | 51 | SPA20P | 13403 13341
8K 126 25120N | 50 | SPA20N | 13)02 13J40
35120p | 01 | SPA20P | 13J05 13541 | STROBE
12H 35120N | 00 | SPA20N | 13J04 13140 | INPUT
20 4S[20P | 51 | SPA20P | 14103 4341 | 09J20
12k |40 4SL20N | 50 | SPA20N | 14)02 12320 (SAST2)
) 5S120P 01" SPA20P 14105 14J41
14H 5520 | 00 | SPA20N | 14104 14J40
65L20P | 51 | SPA20P | 12103 12041
16k |06 551200 | 50 | SPA20N | 12402 12J40
75120P | 01 | SPA20P | 12J05 12J41
10H 75[20N | 00 | SPA20N | 12004 12140
0SL21P_| 49 |__SPA21P_| 15019 15039 | 09325 09301 05704
4K 16G 0SL21N 48 SPA21N 15J18 15J)38 (SPA21P) (MD21)
1SL21P_| 03 | _SPA2IP | 15J27 15J39 | 09426
16H 1SL21N_| 02 |_SPA2IN | 15J26 15)38 | (SPA2IN)
25121P | 49 | _SPA21P | 13J19 13J39
8K 126 2512IN_| 48 | SPA2IN | 13J18 13)38 | STROBE
35121P | 03 | SPA2IP | 13127 13039 | INPUT
2 12H 35121N | 02 | SPA2IN | 13J26 13)38_| 09J20
4S21P | 49 | _SPA21P | 14319 14)35 ] (SAST2)
12k |14 45121N | 48 | SPA2IN | _14J18 14)38
. 55121 | 03 | SPA21P | 14127 14139
14H 5S121N | 02 | SPA2IN | 14126 14)38
6S121P | 49 | _SPA21P | 12419 12J39
16K 106 6SL21N | 48 | SPA2IN | 12118 1238
75121P | 03 | SPA21P | 12J26 1239
10H 75121 | 02 | SPA2IN | 12J6 12J38
0SL22P 47 SPA22P 15J21 15)43 08J45 08J43 08J40
K 16G 0SL22N | 46 | _SpA22N | 1520 15042 | (SPA22P) (MD22)
15t22P | 05 |__SPA22P | 15113 15043 | 08J44
164 15122 | 04 | _SPAZ2N | 15112 15042 | (SPA22N)
25122P | 47 |__SPA22P | 13J21 13J43
8K 126 25122N | 46 | _SPA22N | 13J20 13J42
35122P | 05 | SPA22P | 1313 13J43_| STROBE
. 12H 35122N | 04 | SPA22N | _13J12 13042 | INPUT
45122P | 47 | SPA22p | 14321 14343 | 08J29
12k 146 45122N | 46 | SPA22N |_14J20 14042 | (SAST2)
55122P | 05 | SPA22p | 1413 14)43
14H 55122N | 04 | SPA22N | 1412 14)42
65122 | 47 | SPA22p | 12021 12043
16K l—oc [ "éstzaN [ 46 [ spA2aN | 1220 12042
75122P | 05 | _SPA22p | 12413 12143
10H 75122N | 04 | SPA22N | 12J12 12042
05L23P | 45 | SPA23P | 1507 15045 | 084 0639 ENKE]
m 16G 05123N | 44 | _SPA23N | _15J06 15044 | (SPA23P) (MD23)
15123P | 07 |__SPA23P | 15415 15145 | 08J46
16H 15123N_| 06 | SPA23N | 15J14 1544 | (SPA23N)
25123P | 45 |__SPA23P | 13107 13145
8K 126 25123N | 44 | _SPA23N | _13J06 13)44 | STROBE
35123p_| 07 | _SPA23p | 13J15 13045 | INPUT
2 12H 35123N | 06 | SPA23N | 13J14 13044 | 08J29
45123P | 45 | SPA23P | 1407 14J45_| (SAST2)
12K 14G 45123N 44 SPA23N 14J06 i 14)44
55123P | 07 | SPA23P | 14J15 14445
14H 55123N_| 06 | SPA23N | 14J14 1444
65123 | 45 | _SPA23P | 12407 1245
16K 106 65123N | 44 | SPA23N | 12406 1244
75123P | 07 | _sPA23p | 12J15 12145
10H 75123 | 06 | __SPA23N | 12J14 12)44
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DATA C/D | SENSE LINE PREAMPLIFIER SENSE_AMPLIFIER | DISCRIM.
BIT | SIZE | MODULE [“NAME [ PiN | WAME | INPUT | OUTPUT | INPUT | OUTPUT | OUTPUT
0S1.24P 01 SPA24P 11109 11J37 08422 08J14 08J12
K 07H 0SL24N 00 SPA24N 11.J08 11J36 (SPA24P) (MD24)
151L24P 51 SPA24P ANAR] 11J37 08421
07G 15L24N 50 SPA24N 11J10 11J36 (SPA24N)
25124pP 01 SPA24P 05J09 05J37
8K 03H 25124N 00 SPA24N 05)08 05)36 STROBE
35L.24P 51 SPA24P 05J11 05137 INPUT
03G 3S5L24N 50 SPA24N 05J10 05J36 08J20
24 45124P | 01 | SPA24P | 10J09 10J37__| (SAST3)
12K 05H 45124N 00 SPA24N¢ | 10308 10J36
55124pP 51 SPA24P. 10J11 10J37
05G 5S1L24N 50 SPA24N 10410 10J36
6S124P 0] SPA24P 04109 04137
16K 01H 6SL24N 00 SPA24N 04108 04)36
75L24pP 51 SPA24P 04411 04137
01G 7S5L24N 50 SPA24N 04J10 04)36
0SL25P 03 SPA25P 11J25 11J35 08J23 08406 08408
4K 07H 0SL25N 02 SPA25N 11324 11J34 (SPA25P) (MD25)
15L25P 49 SPA25P 11J23 11J35 08J24
07G 1SL25N 48 SPA25N 11J22 11J34 (SPA25N)
25125P 03 SPA25P 05J25 05J35
8K 03H 25125N 02 SPA25N 05J24 05334 STROBE
351.25P 49 SPA25P 05J23 05J35 INPUT
03G 3SL25N 48 SPA25N 05J22 05J34 08J20
25 4SL25F |03 | SPA25P [ 10J25 10035 | (SAST3)
12K 05H 4S125N 02 SPA25N 10J24 10134
55125P 49 SPA25P 10J23 10435
05G 55125N 48 SPA25N 10J22 10134
65125P 03 SPA25P 0425 Q4135
16K 01H 551L25N 02 SPA25N 04)24 04134
751.25P 49 SPA25P 04123 04135
01G 7S1L25N 48 SPA25N 04J22 04134
0SL26P 05 SPA26P 11J03 11141 08425 08J01 08J04
4K 07H 0S1L26N 04 SPA26N 11102 11140 (SPA26P) (MD26)
1S1L26P 47 SPA26P 11J05 11J41 08J26
07G 1SL26N 46 SPA26N 11J04 11340 (SPA26N)
25L26P 05 SPA26P 05J03 05J41
8K 03H 2S126N 04 SPA26N 05102 05)40 STROBE
35L26P 47 SPA26P 05J04 05J41 INPUT
2% 03G 3SL26N 46 SPA26N 05J04 05,440 08420
45126P 05 SPA26P 10J03 10J41 (SAST3)
12K 05H 4SL26N 04 SPA26N 10J02 10J40
55126P 47 SPA24P 10J05 10J41
05G 5SL26N 46 SPA26N 10J04 10J40
651L26P 05 SPA26P 04J03 04J41
16K 01H 6SL26N 04 SPA26N 04J02 04J40
75L26P 47 SPA26P 04305 04J41
01G 4SL26N 46 SPA26N 04J04 04J40
0SL27P 07 SPA27P 11419 11J39 06J45 06443 06J40
4K 07H 0SL27/N 06 SPA27N 11J18 11338 (SPA27P) (MD27)
15L27P 45 SPA27P 11J27 11339 06J44
07G 1SL27N 44 SPA27N 11J26 11J38 (SPA27N)
25L27P 07 SPA27P 0519 05J39
8K 03H 251L27N 06 SPA27N 05J18 05)38 STROBE
3sL27pP 45 SPA27P 05J27 05139 INPUT
27 03G 3SL27N 4 SPA27N 05J26 _05J38 06429
45127pP 07 SPA27P 10119 10,139 (SAST3)
12K 05H 4S127N 06 SPA27N 10418 10138
551.27P 45 SPA27P 1027 10439
05G 5S127N 44 SPA27N 10426 10138
55127pP 07 SPA27P 04119 04139
16K O1H 6SL27N 05 SPA27N 04J18 04138
751.27p 45 SPA27P 04427 04139
01G 7S127N 44 SPA27N 04124 04138
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DATA Cc/D SENSE LINE PREAMPLIFIER SENSE AMPLIFIER | DISCRIM.
BIT | SIZE | MODULE | NAME |PIN| NAME | INPUT | OUTPUT | INPUT ] OUTPUT | OUTPUT
05SL28P | 51 | SPA28P | 11J21 11J43 | 06J47 06J39 06J38
4K |_08c 05[28N | 50 | sPAZ8N | 11120 11142 | (SPA28P) (MD28)
1s128P |01 | spazep | 11413 11143 | 06J46
08H 128N {00 | spazaN [ 11112 11142} (SPA28N)
25128P | 51 | SpA28P | 0si21 05143
8K |—04G 25128N | 50 | SPA28N | 05120 05142
35128P [ 01 | SPA28P | 05413 05J43__| STROBE
04H 35L28N__ | 00 | SPA28BN | 05J12 05J42__| INPUT
28 45128P | 51| SPA28P__| 10J21 10J43__|06J29
12k |-%¢ 45128N_ | 50 | SPA28N_| 1020 1042 | (SAST3)
55128P |01 | SPA28P | 10J13 10J43
06H 55128N__| 00| SPA28N | 10J12 10)42
65128P | 51| spA2sp | 04)21 0443
16K | 026 65128N__| 50 | SPA2BN | 04J20 0442
75128P 101 | SPA28P | 04J13 04J43
02H 7S[28N__| 00| SPA28N_| 0412 0442
OSL29P | 49 | SPA29P | 11J07 11J45___[06J27 06433 06J34
4K L8 0S129N | 48 | SPA29N | 11J06 1144 | (SPA29P) (MD29)
15129P |03 | SPA29P | 11J15 11J45___|06J28
08H 1S125N {02 | SPA29N | 11J14 11J24__| (SPA29N)
25129P 149 | SPA29P | 05J07 0545
gk |- 25120N |48 | SPAZ9N | 05J06 05J44 | STROBE
35129 |03 | SPA29P | 05415 05J45 | INPUT
04H 3S129N (02 | SPA29N | 05J14 05)44  |06J29
29 4S9P [ 49 | SPA29P | 10J07 10J45___| (SAST3)
12K |-%S 4SL29N (48 | SPA29N | 10J06 10J44
55129P |03 | SPA29P [ 10J15 10J45
06H 5S120N |02 | SPA29N_| 10J14 10J44
65129P (49 | SPA29P | 04J07 0445
16K |26 6529N 48| SPA29N_ | 04J06 0444
7SL29P |03 | SPA29P | 04J15 0445
02H 7SL29N__[02__| SPA29N | 04J14 04J44
0SL30P___ |47 | SPA30P | 03J09 03137 |06)22 06114 0612
4k |08 0SL30N__ |46 _| SsPA30N | 03J08 03136 | (SPA30P) (MD30)
15L30P |05 | spA30P | 0311 031370621
08H 1SL30N__J04__|_SPA30N_ | 03110 03134
25L30P _ [47 | SPA30P | 03J19 03139
gk |oec 2SL30N__ |46 | SPA3ON | 03J18 03138 | STROBE
35L30P |05 | SPA30P | 03J27 03J39__|INPUT
04H 3SL30N {04 | SPA30ON | 03J26 03J38___|06J20
30 45L.30P 47 SPA30P___| 02J09 02J37 __|(SAST3)
12K |-9%C 4SL30N__[46 | SPA3ON_ | 02J08 02J36
55130 |05 | SPA30P [ 0211 02J37
04H 55L30N |04 | SPA30N | 02410 02J36
65L30P |47 | SPA3OP | 02J19 02J39
16K |28 65L30N__ |46 | SPA3ON | 02J18 02J38
75L30P |05 | SPA30F | 02)27 0239
02H 75L30N |04 | SPA3ON | 0226 02)38
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DATA SIZE C/D SENSE LINE PREAMPLIFIER SENSE AMPLIFIER | DISCRIM.
BIT MODULE | NAME [PIN | NAME | INPUT [ OUTPUT | INPUT [ GUTPUT | OUTPUT
0531 | 45 SPA3IP | 03125 03J35__| 06J23 06106 06,08
4K 08G OSL3IN | 44 SPA3IN | 03J24 03J34 (SPA3IP) (MD31)
1SL31P_ | 07 SPA3IP_| 03J23 03J35_| 0sJ24
08H 1SL3TN | 06 SPA3INT|_ 03J22 03J34 | (SPA3IN)
75131P_ | 45 SPA3IP | 03J21 03143
8K 04G 2SL3IN 44 SPA3IN 03420 03J42 STROBE
3SL3IP 07 SPA31P 03J13 03J43 INPUT
04H 3SL3IN_| 06 SPA3IN | 03]12 03J42__| 06J20
31 45L31P | 45 SPA3IP_| 0225 02)35 | (sAsT3)
12K 106G 4SL3IN | 44 SPA3IN | 02)24 02134
55131p | 07 SPA31P_| 02423 02435
06H 5SL3IN_| 06 SPA3IN | 0222 02)34
6SL3IP_ | 45 SPA3IP_| 02421 02)43
16K 026G 6SL3TN | 44 SPA3IN | 02)20 02142
75131p_ | 07 SPA3IN | 02)13 02143
02H 7SI3IN [ 06 | spA3IP [ 02J12 02442
0SL32P | 09 | SPA32P | 03403 03J41 | 06J25 06J01 06104
4K 07H 0SL32N | 08 | SPA32N | 03)02 03J40 | (SPA32P) (MD32)
1SL32P | 43 | SPA32P | 03J05 03J41 | 06J26
076 1SL32N_| 42 | SPA32N | 03J04 03J40 | (SPA32N)
25132P | 09 | SsPA32P | 03J07 03145
8K 03H 25132N | 08 | SPA32N | 03J06 03J44
35132P | 43 | SPA32P | 03J15 03J45 | STROBE
32 03G 3SL32N | 42 | SPA32N | 03J14 03J44 | INPUT
(Parity) 45132P | 09 | SPA32P | 02J03 0241 _| 06J20
12K |—o5H 45132N | 08 | SPA32N | 02J02 02J40 | (sAST3)
5S132P | 43 | SPA32P | 02J05 02)41
05G 5SL32N | 42 | SPA32N | 02404 02J40
55132P | 09 | SPA32pP_| 02)07 02445
16K 01H 65L32N | 08 | SPA32N | 02J06 02J44
75132P | 43 | SPA32P | 02J15 02J45
016 7SL32N | 42 | SPA32N | 02J14 02144
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This produces a é0-ns pulse on the line. The write delay
line is initiated at TR140 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 TR100). As indicated in the figure, any one
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 decision (ADA)
and if the port priority delay 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 cycle 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 variables are omitted. The logic
used to generate these diagrams is listed in the sets of
sequence charts contained in section IV. The charts may
be compared to the timing diagrams for a detailed analysis
of each memory cycle 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.

Paragraphs 3-27 to 3-30

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 signal 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 lineisinitiated. This also clears
the write byte latches MWO through MW3, making them all
zero. With the byte latches all 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, MO0, is shown in figure 3-32. This is typical of
all M-register bits MO0 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
MO00 with data from a port (MAQO, MBOO, MCOO0). The gat-
ing to latch MO0 from the sense line discriminator (MDO0O)
is also shown. Data from the sense line discriminators is
also applied to. the gates shown on the right 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 MO0 is restored
to the cores through the gates shown on the lower right side
of the diagram. The data is output to the Y-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 6peration. Four
levels of parity generators are used- to test the word for an
odd or an even number of ones. Figure 3-33 shows the
four parity scheme levels. A fifth logic level reflects the
status of each parity check. If the parity 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.

3-51



W,

XDS 9201586

S

MQC
Ml

IR ] S

I
SRR B P s e e
EE || 2 e
S EEEE EE e e e =

|
|
I
____ﬂlﬂi
I
— |
|
-
.y
.I
L
]
| ]
7]
]
| 1]
]
| 1]
Bl
_____J |
_____J_l
I
ul
]

SDECEN
DROC
PE/POK

LXL
TR

™
TNXV
TPYC
TNYV
TPXC
MXM
AROC
NTSSTB
SASTx
MXD
DG
SRAOC
EDR
TNYI
TNXC
TPXV
TNYC
TPYV
MW,
RD

NOTE: SOURCE MAY USE ADDRESS RELEASE TO DROP MQC AND ADDRESS LINES

901586A, 312

Figure 3-28. Read-Restore, Port C, Timing Diagram
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" Figure 3-31.

Write Byte and Mode Confrol, Simplified Logic Diagram
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Figure 3-32, M-Register (MO0, Typical of M00-M31), Simplified Logic Diagram
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Paragraphs 3-31 to 3-32

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 P$27 and AP are both true or both false (or equal), a
signal 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 called 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
while either port A or port B has access. As shown in fig-
ure 3-34, a memory request on port B (MQB) before TW320

XDS 901586

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 neither 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
signal at TR60 of the memory cycle.

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

MQA | | . MQB_[
IPD ] l

FIRST MEMORY CYCLE

t0 100 200 300 400 500 600 t0 100 200 300 400 500 600
L — I U R E U R et R R R D I
00 100 200 300 400 500 600 00 100 200 300 400 500 600

™ [N D R D I S N D N N R S
me | U j -
CFB I I

NORMAL OVERLAPPED

SELECTION —>| SELECTION  |~—

INTERVAL INTERVAL

(ACTIVE INTERVAL)

SECOND MEMORY CYCLE ——]

(ACTIVE INTERVAL) 9011724, 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 frue.

3-33 L-REGISTER CONTROL

Control of the L-register for receiving an address involves
signals derived from the access decision 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 either signal ADAS, 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 TR0&0 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

Paragraphs 3-33 to 3-34

(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 us 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 while power is being applied 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 ps 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.
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901172A.3318

Figure 3-35. Ports A and B Delay Line, 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 Override, Simplified Logic Diagram
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Figure 3-39. L-Register Control, Simplified Logic Diagram
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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 starfing 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 fransformation 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 included 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. Table 3-5

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) equivalent to the 14 pins of the
33-ohm cables (table 3-5), seven pins 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 include
interleave size (signals NR08, NR16, NR32, and NR64),
bank size (signals SO, S1), 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,
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Figure 3-41. Memory Reset and Memory Fault, Simplified Logic Diagram
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c. TW500. Derived from 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 flip~flops.

Two signals not transmitted between the port expander and’
memory are L15, because it is only used in address recogni-
tion and not core selection, and AH, because each port in
the expander generates its own address here signal to the
source when an address is recognized.

XDS 901586

3-37 PORT EXPANDER 1/O FUNCTIONS

The port expander 1/O functions are common to both port
expander F and port expander S. Figure 3-42 shows a block
diagram of the 1/0 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 signal 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 Cable 2 Cable 3 Cable 4 Cable 5
AT AT1I1 AT ATIO ATI1

02 MO0  ~—t—= M14 -t | M28 ~—t— LS — | MQ —
01 MOl —~=— MI15 ~a——=— | M29 —a=— L6 — | AH -
04 MO2 ~—— | MI6 <——= | M3 ~—>| L17 — > | AR ——
03 M03 ——— M17 —~at— M3l ——— LI ———» | DR —~—————
05 M04 ~a— M18 L29 —— L1 ———— PE —————
06 MO5 ‘-d——-—»- M19 L30 —— 120 ——— | SRA ———
07 - M06 M20 —~et——— L3 —— 121 —————=
08 MO7 M2] - MW0 —————= 122 ——— | ABO — =
09 M08 - M22 - MW] ——————= L23 —— = POK -———v—
10 M09 ——— | M23 ~— | MW2 ——— | 124 — > | MR —— =
n MI10 - M24 ~—> MW3 ———— L25 —— OR —=
12 Ml ~— | M25 —| DG —~~—| 126 — = | ORIL — =
13 MI12 - M26 EDR ——— 127 ———» | HOF —=
14 MI3 ——— M27 128 ——— | 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;

Paragraph 3-39

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 selection phase of the
memory and furn off with AR.

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

Pin Cable 1 Cable 2 Cable 3 Cable 4 Cable 5

: 7138 Z138 7738 Z738 7738

02 MO0 ~-——— | M]4 —=— M28 - MQ @ ———
01 MOl —~-— | M]5 M29 —-——— | L1 ———

04 MO2 ~— | M16 ~e— | M0 =—» | LI7 —— | AR
03 MO3 ~— | MI7 ~=—=»| M3] ——| LI§ — = | DR —~——
05 MO4 ~— | MI8 —~——=| (29 — | 19 — | PE = —
06 M05 —~<—— | M]9 —e—=| 130 —| 120 ——=| SRA ———
07 M06 ~<— | M20 ~——| 3] ——{ (2] —=

08 MO7 —~— | M2] - MWOQ ———— L22 @ —— ABO ——m
09 M08 —~— | M22 ~— | MWI——| 123 — | POK —=——
10 M09 ~~—m= | M23 —~~—=| MW2——= | 124 ———| MR —— =
1 MI0 ~— | M24 ~— | MW3—— | 125 ——| OR ——=
12 Ml ~—— | M25 =—=| DG =—| 126 ——| ORL —=
13 M2 ~— | M26 —— | EDR =—| 127 —— | HOF —
14 MI3 —~e——— | M27 - 128 ——| MFR ——
15 NROS —~——— | START ———
16 NR16 ~———| TW500 ~—
17 NR32 =——— | TO —~—n
18 NR64 ~<——— | NPFSRD ~=—o
19 NS|  —e——

20 NSO ~e—

21 (12K) ~~—

Legend:

— To memory
~<— From memory

—=—» Two-way signal flow
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Figure 3-43. Priority and Port Selection, Simplified Logic Diagram
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In addition to the address signals, the write byte signals
(MWO-MW3), abort (ABQO), 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 within 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 have been amplified 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 MEMORY SIGNALS

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 - Second s
Character Definition Character Definition
1, 2, 3, 4| Port signals 1,2 3 4 Port signals

X Input from
F First port - memory
expander Y Qutput from
S Second port memory
expander G Ground
Z Nonlogical
' signals (ground, vV Voltage
voltage, and
so on)
Note
The second character is part of the base
if it is not listed above

Paragraphs 3-40 to 3-41

Table 3-7. Port Expander Signal Bases

Base Definition Base Definition
(12K) 12K memory size| PD Priority decision
(4K) 4K memory size | PD100D | PD delayed 100ns
500 500 ns tap of PD20D PDdelayed 20 ns
write delay line o
tn memory PE Parity error
A Phase A gate | pe Port expander ()
control .
is connected (as
in SPEX)
ABO- Abort
: PFSRD Derived from
AH Address here PFSRDLD, power
fail-safe and reset
AR Address release delayed
B Phase B gate POK Parity okay
control
Q Q signal (MQ
BO1 Module loca- AH)
tion BO1 (as in
ZGB_OI) RES Reset, derived
from PFSRDLD
DG Data gate
RO8 8K interleavesize
DR Data release
SO Bank size switch
EDR Early data Se
release
SRA Second request
L15 Address bit 15 allowed
MO0 Data bit O START Start signal from
memory
MQ Memory request
TO0 Time zero, derived
from tap zero of
MWO Write byte sig= read delay line
nal for byte 0
Ti5 Transformed ad-
dress bit 15
N8 Negative 8
“volts (as in . . .
ZNV8) T16X31 Blf.S.I into bit
position 16 ex-
change control
OR Override TW500 Same as 500
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Table 3-8. Glossary of Internal Memory Signals

Signal

Definition

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

Y -negative inhibit driver signals generated by the true condition of TNYI and
the reset output of the respective M-register flip~flops

Y-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 L19, L20, and L21 of
the address register

Y-negative voltage prednve elements which decode bits L18, L22, and L24 of
the address register

Y-positive current predrive elements which decode bits L19, L20, and L21 of
the address register

Y-positive voltage predrive elements which decode bits L18, L22, and L24 of
the address register

Signal is true when the memory size switches are in the configuration NSO NS1.

Signal is used in address and interleave logic

Signal is true when the memory size switches are in the configuration SO NS1.
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 cycle

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

and 10P
Port A data gate enable signal

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 signal
Address here signals as they appear in the internal memory logic. . Signals are
true when the requested address compares with the setting of the starting ad-

dress switches for that particular memory bank (bits 15-19)

Almost parity. Third level parity signal, true lf bits MO0 through M26 contain
an odd number of ones

3-72
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Table 3-8. Glossary of Internal Memory Signals (Cont.)

Signal Definition

APA 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

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

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

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

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

DGAO-DGA7 Port A data output gates. Signals gate output of M-register onto data lines
for port A during a read-restore mode

DGBO-DGB7 Port B data output gates. Same function as DGAO-DGA7

DGCO0-DGC7 Port C data output gates. Same function as DGAO-DGA7

HALT 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

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

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

L18-L31 L-register outputs, used for X and Y core drive selection. Bits 15-17 do not

L18SEN, L19SEN

LA15-LA31

LA165-LA19S

LAISL-LAI9L
LA30L, LA3IL
LB15-LB31

LB165S-LB19S

go into the L-register. Instead, they are used for address recognition to select
one of eight possible memory banks

Duplicate logic of L18 and L19 used to drive the preamplifier selection signals
PASLO-PASL7 where they appear as L18J and L19J

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 affer address modification
L-register inputs after address manipulation
Port B address signals. Same function as LA15-LA3]

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

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

Signal

Definition

LBISL, LBISL
LB30L, LB31L
LC15-LC31
LC165-LC195
LC18L, LCI9L
LC30L, LC3IL
LXA --

LXB --

LXC --

LXL

LXL --

MO0-M31

M32

M32XP
MAQ0-MA31

MB

MBO0-MB31
MCO00-MC31

MDOOP-MD31P
MD32p

MF

MFR

Port B special address signals. Scmg function as LA18L and LAI9L
Port B memory selection signals. Same function as LA30L and LA31L
Port C address signals. Same functién as LAT15-LA3]

Port C memory selection signals. Same function as LA16S-LA19S
Port C special address signals. Same function as LA18L and LAT9L
Port C memory seiecfion signals. Same function as LA30L and LA3IL

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 clear 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, 8, 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 flip~flop

Memory fault signal used to gate MFLOO-MFLO7 memory fault signals

Memory fault reset signal which is generated by.the CPU and is used to
reset MF
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Table 3-8. Glossary of Internal Memory Signals (Cont.)

Signal

Definition

MI
MQA, MQB, MQC

MR

MWO-~-MW3

MWOA-MW3A

" MWOB-MW3B
MWOC-MW3C
MXAO-MXA3
MXBO-MXB3
MXCOB-MXC38B
MXCOI -MXC3l
MXDOB-MXD3B
MXDOI-MXD3I

MXMO~-MXM3
MXM32

NO, N1, N2

NIL

NTSSTB

ORIL

Memory initiate signal used to begin a memory cycle when both the address
here and memory request signals are frue

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
signaled 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 flip-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 signal. When false, this signal causes the strobe
signals, SASTO-SAST3, to go false and fo strobe the preamplifier outputs into

the sense amplifiers

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

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

SASTO-SAST3

SPAOOP-SPAQ7P
SPAOON-SPAO7N

SPAO8P-SPA15P
SPAOBN-SPAI5N

SPA16P-SPA23P
SPAT6N-SPA23N

Signal Definition

ORSP 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

PASLO-PASL7 Sense preamplifier selection signals which enable the proper preamplifiers by

. decoding address bits L18, L19, and L23

PE 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 signal

PFO0-PF30 Parity first level gates

PFSR 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 reset MF

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

PORTDL Port delay line triggered by IPD, which generates TPOOO through TP100 in
20-ns steps. Signal is generated whenever port A or B receives a memory
request, unless CFA or CFB is active

PORTDL2 Port delay line triggered by TP100, which generates TP120 through TP200 in
20-ns steps

PS00-PS27 Parity second level gates

RD Read signal generated whenever all four byte lines are false

READDL Read delay line which is triggered by MI to generate TRO0O through TR600
in 20-ns steps. Signal is used to control read portion of a memory cycle

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

S0, Si Memory size switches used to establish size of memory module

S8 Interleave switch, true for 8K

S16 Interleave switch, true for 16K

$32 Interleave switch, true for 32K

Sé4 Interleave switch, true for 64K

Sense amplifier strobe signals

Sense preamplifier outputs for byte 0
Sense preamplifier outputs for byte 1

Sense preamplifier outputs for byte 2
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Table 3-8. Glossary of Internal Memory Signals (Cont.)

Signal

Definition

SPA24P-SPA32P
SPA24N-SPA32N

ST

TNXC

TNXV

TNYC.

TNYI

TNY10-TNY13

TNYV

TPO0O-TP100
TP120-TP200

TPXC
TPXV
TPYC

TPYI

TPY10-TPY13

Sense preamplifier oufputs for byte 3

Start signal generated by the power-on circuif, which is true for at least
300 ms. True also during power-off

Time for negative 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 = 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 = |25. Signal is true during the write portion of a
memory cycle if L22 # L25. Signal is used to enable selected X-negative
voltage predrive swifches

Time for negative Y-current. 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. Signal is used to
enable selected Y-negative current predrive switches

Time for negative Y-inhibit. Signal is true during the write portion of a
memory cycle if the sum of L22, 123, and L25 is even. Signal is used to
short—circuit those Y-current switches where a zero is to be generated in
core memory

Amplified versions of TNY]; byte-oriented

Time for negative Y-voltage. Signal is true during the read portion of a
memory cycle if the sum of 122, L23, and 125 is even. Signal is true during
the write portion of a memory cycle if the sum is odd

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

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

Time for positive X-current. Signal is true during the read portion of a memory
cycle if L22 = 125, Signal is true during the write portion of @ memory cycle
if L22 # 125

Time for positive ‘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 = L25

Time for positive Y-current, Signal is true during the read portion of a memory
cycle if the sum of L22, 123, 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, 123, and L25 is odd

Amplified version of TPY]; byte-oriented

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

Signal Definition
TPYV Time for positive Y-voltage. Signal is true during the read portion of a
memory cycle if the sum of 122, L23, and L25 is odd. Signal is true during
the write portion of a memory cycle if the sum is even
TRO00-TR600 Output signals from READDL delay line. Used to control read portion of a

TWO000-TWS580

WEF

WP

WRITEDL

X8
X161, X162

X32

X641, X642
XNCDO-XNCD3

XNCK0-XNCK3
XNVDO-XNVD7

XNVKO-XNVK3

XPCDO-XPCD3

XPCKO-XPCK3

XPVDO-XPVD7

XPVKO-XPVK3

memory cycle

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

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 flip-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 # L25

Interleave logic: interleave size is 8K

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 elements 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 L18, L28 and 129
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 L19 and L25

X-positive current predrive elements which decode 126 and L27. XPCDO-
XPCD3 and XPCKO-XPCK3 form a matrix for the X-positive current predrive
system

X-positive voltage predrive elements which decode L18, 128, 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
122, L23, and L25 is even. NY is true if the sum is odd
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Paragraphs 4-1to 4-9

SECTION 1V
MAINTENANCE

4-1 INTRODUCTION

Thissection provides information for preventive and corrective
maintenance. Refer to ESM publication No. 902308 for auto-
mated equations, pin lists, and other engineering documenta-
tion and fo appendix A fora parts listof all applicable parts.

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 clip leads or push=on jumpers
should be connected to any back panel pins. All cables
should be dressed with cable clamps. All chassis and frames
must be properly bolted down and all hardware in place.

4-4" CLEANING

External and internal surfaces of the memory cabinet must
be kept clean and free of dust. Tops of cabinets must be
cleared of all materials so that fan assemblies are able to
expel the air for proper cooling.

The air filters (XDS part No. 117427) should be checked
periodically for cleanTiness. 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 7. Memory 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 7 MEMORY DIAGNOSTIC (MEDIC 75)

This diagnostic program consists of an executive routine

and 14 individual memory tests which are designed to per-
form 14 discrete tests, Error type-outs and 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-
ories smaller than 8K, .

Document ~ Description
XDS publication No.  Diagnostic program manual,
900825 with listing

Document

Description

Program No. 704067-83 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 Description
XDS publication No. Diagnostic program manual,
901071 with listing

Program No, 704121-83 Diagnostic program on absolute
binary paper tape

Program No, 704121-84 Diagnostic program on absolute
binary cards

Diagnostic testing should be performed with- nermal, +10

percent, and ~10 percent PT16 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
VERIFICATION

The following verification procedures are useful in deter~
mining if the port priority and control logic is functioning
satisfactorily. -

Perform a read or load word operation. Using positive
scope sync, monitor TRO00 (23C30) with probe A and use
probe B to check the points listed below. See figure 2-1
for switch locations. Timing measurements are made at the
50 percent amplitude points of the waveshapes.

LXL (21D35). LXL should reset to ground at TW500
or approximately 700 ns after TRO0O. :

LG (07D07). LG, with reference to TR000, should go
to ground in approximately 50 ns and to +4V in 700 ns.
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Paragraphs 4-10 to 4-11

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 +4V at
TW320 or 500 ns after TROO0 and reset to ground at TROOO,

b, On module 20C, set switch 3 (MWAT) to 0
and switch 4 (MWBT) to 1. CFB should set to +4V at
TW320 or 500 ns after TROOO and reset to ground at TRO0O.

CFA + CFB (24D01). 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 TRO0O.

b. On module 20C set switch 3 (MQAT) to 0,
ADB should reset to ground at TW360, or 565 ns after
TRO0O. Reset switches 1, 2, 3, and 4 on module 20C to
0.

TWOO00 (23C29), TW600DL. TWOO0O should 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
should go to +4V 60 ns after TRO00 and should reset to
ground at the trailing edge of MB or 850 ns after TRO00.

SDECEN (29D06). This signal is transmitted on twisted
wire. It should go to ground 20 ns before TROOO and to
+4V 60 ns after TRO0O,

MI (28D2). Turn off PT17 power supply. Monitor
MI and remove module 20C. Memory should cycle at a
rate of approximately 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 supply.

PG (25C30). 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 TRO00 and should go neg-
ative 480 ns after TRO0O. ‘

TR500-1 (25C17), TR500-2 (25C05). 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.
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The first pulse occurs 30 ns after TROOO and the second
pulse occurs 250 ns after TROQO.

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 TRO00 and the second
occurs 600 ns after TRO0O.

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 failure to two modules. Module failures diag-
nosed include:

a. Y-predrivers (ST22)

b. Y-drivers (ST11)

c. X-predrivers (5T22)

d, X-drivers (ST10)

e. Sense preamplifier (HT26)

f. Sense amplifiers/discriminators (HT11)

g. Preamplifier select terms (ST15)

h. Inhibit drivers (ST21)

i. Core diode modules (111549, 111550)

j. 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 fc%lure occurs, The
failures are then analyzed and the problems are diagnosed.
Each of the five diagnostic programs resides in the general

registers. Failures confined to the parity bit are neither
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 publication No. 900825. ‘All programs

have been written to test a 16K bank. [f 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

failing address, Shown below 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 logically 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.

Curen! ONAC ZACC Failure 5% FE1Iin9
IS';':;I‘:"Q 0000 1111 0000 0000
0 0000 1111 0000 0000
1 . [0001 0001 0001 X 0001
2 |oot0 o001 oo 0001
3 0011 0001 0011 X 0011
4 0100 0001 0011 0011
5 0101 0001 0011 0011
6 0110 0001 0011 0011
7 0111 0001 0011 0011
8 1000 0001 0011 0011
9 1001 0001 1011 X 1001
10 1010 0001 1011 1001
1 1011 0001 1011 X 1011
12 1100 0001 1011 1o
13 1101 0001 1011 ~1on
14 1110 0001 1011 1011
15 1111 0001 1011 1011
BirNo._oHiH

Every one bit in ADMASK indicates an address bit which

remains constant for all failures. Hence the bit isimportant

Paragraphs 4-12 to 4-13

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

ADMASK = ONAC + ZACC Composition of ADMASK
ONAC = 0001
ZACC = 1011 { Generation of ADMASK
ZACC = 0100

ADMASK = 0101

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

a. Routine 1 - ONES DISCRIMINATION (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 general registers before
running the program. Many memory errors do not result in
parity errors. ‘

Note

All addresses and contents are in
hexadecimal.

Location Contents Mnemonic Description
0 B5FOO00E  STW,R15 ]
1 BIFOOOOE QW,R15 | | Oneaddress
2 68300007 BCR, 3 )
3 4BDO000E  AND,R13 .
4 49CO000E  OR,R12 c(;:oc;:!her failure address
5 32BO0COE  LW,RTI ‘
6 20A00001 AILRI10
7 20E00001 AL R14 Update ‘address
8 2]E04000 CI,R14 Check for upper limit
9 69300000 BCS,3 Try again if not upper
limit
v A 2E000000 WAIT Failure count in HW1
§ B 00000000 DATA Last failing address
I C 00000000 DATA ZACC (zero-bit ac-
cumulator)
'y D 00003FFF DATA ONAC (one-bit ac-
cumulator)
M E 00000010 DATA Current address. Initial
value is lower limit
& F FFFFFFFF DATA Pattern

2. Clear PSW1 and PSW2.

4-3
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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 failing
address, If the last failing address is zero, then no failures
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' (failure count)
b. The content of X'B' (last failing“addréss)
c. The content of X'C' (ZACC)
d. The content of X"D' (ONAC)F

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

7. Take theone'scomplement 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 result; express
as a four digit hexademmal number. Call the result

ADMASK

ADMASK = ONAC +ZACC

8. Look at the contents of the last failing address
(obfcuned in step 6e) to determine the category of the
failures.

Description Category
All bits dropped 1
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
CATEGORY
ADMASK
1 2 3 4

0000 par.4-25
0003 par.4-15
0030 par.4-15
1040 par.4-15

par.4-24 |par.4-20 |par.4-21

- Table 4-1. Fault Diagnosis, Ones Discrimination (Cont,)
ADMASK CATEGORY a
1 2 3 4
1070 par. 4-16
1C00 | par.4-17 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 preomplfﬁer module 16J

In the event no paragraph is appllcuble, suspect a mulhple
or other unusual failure,

b. Routine 2 - ZEROS DISCRIMINATION (DATA)

1. Load the following program into the general
registers. If loading is by means of the self loading binary
card, verify-the content of the general registers before the
program is run.

Note

All addresses and contents are in
hexadecimal.

Location Contents Mnemonics Description
0 B5FO000E  STW,R15 Try one address
i B1FOO0OE CW,RI15
2 68300007 BCR, 3
3 4BDO00CE  AND,R13
4 49CO000E  OR,R12 iclf;her failure address
5 32BO000OE  LW,R11
6 20A00001 AL R10
7 20E00001 AL R14 Update address
8 21E04000 CI,R14 Check for upper limit
9 69300000 BCS,3 Try again if not upper

limit

>

Failure count in HW1

2E000000 WAIT

B 00000000 DATA Last failing address

C 00000000 DATA ZACC (zero-bit ac-

cumulator)



O

XDS 901586

Location Contents Mnemonics

D O0003FFF  DATA

Description

ONAC (one-bit ac-

cumulator)
E 00000010 DATA Current address. Initial
_ value is lower limit
F 00000000 DATA Pattern

2, Clear PSW1 and PSW2,

3. Display instruction address.

4. Place 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 failing address
(obtained in step ée) to determine the category of the
failures.

Description Cafeéory
Pick one bit 1
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
diagnosethe failure. o

Table 4-2. Fault Diagnosis, Zeros Discrimination

ADMASK
0000 3700 CATEGORY

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

fReplace module 30D

In the event that no applicable paragraph is found, suspect
a multiple or unusual failure.

c. Routine 3 - ADDRESSING

1. Locad the following program into general reg-
isters,
Note

All addresses and contents are in
hexadecimal

Location Contents Mnemonics

0 00000000 DATA

Description

ZACC (zero=bit accumu~

- lator)
1 00003FFF DATA ONAC (one=bit accumu-
lator)
2 00000000 DATA Last failing address
3 °  FFFFCOI0 DATA Index
4 35364000 STW,R3
5 65300004 BIR,R3
6 223FCO10 LI, R3
7 31364000 CW,R3
8. 6830000C BCR, 3
9 32200003 LW,RS
A 49000003 OR,RO
B 4B100003 AND,R1

@]

65300007 BIR,R3

4-5
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Location Contents Menmonics Description
D 2EQ000000  WAIT
E 00000000 }Not used

F 00000000
2. Clear PSW2, set PSW1 to X'00000004",
3. Place the COMPUTE switch in RUN.

4, When the computer halts, display the contents
of location 2, ‘

5. 1fR2 =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 R1, 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 0.,

Bank Size Instruction
4K 32100FFF
8K 32101FFF

12K 32102FFF
16K | 32103FFF

8. Clear PSWI, PSW2.
9. Display instruction address.
10. Turn on the hola switch,
1. Place the COMPUTE switch in RUN.

12. Look up ADMASK in table 4-3 to find th
signals to scope. :

d. Routine 4 - ONES DISCRIMINATION (PARITY)

1. Load the following program into the general
registers. It may not be possible to load from binary cards
since the 1OP 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)
1 00003FFF DATA ONAC (one-bit accumu~

lator)

2 00000000 DATA Last failing address

4-6

Location Contents ~ Mnemonics Description
3 _FFFFCO10 DATA Index
4 35F64000 STW,R15
5 31F64000 CW,R15
6 6CE00010 RD,R14 Try one location
7 21E00000 CI,R14
8 6830000C BCR, 3
9 4B100003  AND,R17Y}
A 49000003 OR,RO ¢ Gather failure data
B 32200003 LW,R2
C 65300004  BIR,R3 Next location
D 2EQ00000 WAIT
E 00000000 DATA Parity check register
F Pattern, Causes parity

00000000 DATA

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 one's complement of the content of
register 0, 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
select a paragraph. Go to the paragraph selected to diag~
nose the failure, . :

Note
Parity bit number 32, byte number 3.
ADMASK | Paragraph
0000 4-21
1C00 4-18

C
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Table 4-3. L-Register Signals

ADMASK Suspect Signals (Assuming Port C) Transfer and Latch Signals
0000 LXL(21D35), LG(07D07), NLXL(16D17), LXLOB(17D41), LXLI1B(17D34),
LXCOB(17D05), LXC1B(17D19)
0001 L31(15D15), LC31L(18C22), LC31(08C20)
0002 L30(15D14), LC30L(13C22), LC30(08C18) LXLI1B
0004 L29(15D13), LC29(08C13) LXCI1B
0008 L28(15D18), LC28(06D42)
0010 L27(15D35), LC27(06D40)
0020 L26(15D34), LC26(06D38)
0040 L25(12D15), LC25(06D36) LCLOB
0080 L24(12D14), 1.C24(06D34) LXCOB
0100 L23(12D13), LC23(06D27)
0200 L22(12D18), LC22(06D22)
0400 L21(12D35), LC21(06D20)
0800 L20(12D34), LC20(06D18)
1000 L19(12D33), LCI19(06D13), LCI19L(18D45)
2000 L18(12D37), LC18(06D10), LC18L(18D13)
ADMASK | Paragraph Location Contents Mnemonics Description
gfgg 3:}2 7 21E00000 @, R14 } .
3E80 4-23 s  ssao000c BCR,3 J I oneloeation
e. Routine 5 - ZEROS DISCRIMINATION (PARITY) 9 4100003  AND,RI
A 49000003 OR, RO Gather failure data
. egisers. 1. Load the following program into the general B 32200003 LW, R2
C 65300004 BIR,R3 Next location
Note D 26000000  WAIT
All addresses and contents are in hexa- E 00000000 DATA Parity check register
decimal, F 00000001 DATA Pattern. Causes parity
Location Contents Mnemonics Description bit fo be zero
0 00000000 DATA  ZACC (zero-bit accumu- 2. Clear PSWI, PSW2,
' lator) : 3. Set the instruction address to X'0004'.
| O00003FFF  DATA . ONAC (one-Bir accumu- 4, Display the instruction address.
lator) 5. Place the COMPUTE switch in RUN.
2 00000000 DATA Last failing address 6. When the computer comes to a WAIT, display
3 FFEFCOI0 DATA Index the content of register 2. If R2 = 0, no errors have been
4 '35F64000  STW,RI15 detected and a more sophisticated diagnostic may be used.
5 31F64000 CW,RI5 § Try one location 7. Read and record the following:
6  6CEO0NI0  RD,RI14 o a) The confent 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 0. 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 the state of the memory fault
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. 1f one and only one of these display operations
resulted in a memory fault, go to paragraph 4-26.

18. Use the following to select a paragraph for
failure diagnosis. Go to the paragraph selected,

ADMASK , Paragraph_
0000 4-21
3100 4-19

4-14  Fault Isolation Tables and Data

Paragraphs 4-15 through 4-30 and the accompanying tables
are directly related to the diagnostic routine described in
paragraph 4 -13. Refer to paragraph 4-13 for instructions
in their use.

4-15 X-PREDRIVE MODULES,

ADMASK Module
0030 9E
1040 9E, 10E
0003 10E
200C If last failing address
= 0000-1FFF => 7E, 8E
Else => 5E, 6E

4-16 X-DRIVE.

a. AND-gate ADMASK with the last failing address.

b. Look the result up in table 4-4:

Table 4-4, Fault Isolation, X-Drive Modules

ADMASK LASTFAIL MODULE
0000 0000 HE
0001 0010
0002 0020 12E
0003 0030
0004 0040 .
0005 0050 L
0006 0060 L4
0007 0070 |
0008 1000
0009 1010 _Iffno ]
000A 1020
0008 1030 16E
000C 1040
000D 1050 178
000E 1060
000F 1070 182
2000
2001 198
2002
2003 208
2004
2005 21k
2006
2007 22t
2008
2009 23E
200A
2008 24E
- 200C
200D 25k
200E
200F 26E

4-17 Y-PREDRIVE,

a. AND-gate ADMASK with the last failing address.

Express the result as a four digit hexadecimal number.

b. Look up the result in the following table.

C
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If ADMASK equals 2280

ADMASK . LASTFAIL
0000
0080
0200

.0280

Module Number

7E

2000
2080
2200
2280

5E

If ADMASK equals 1C00

ADMASK .
0000
0400
0800
0C00

LASTFAIL Module Number

8E

1000
1400
1800
1C00

6E

4-~18 Y-DRIVE,

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 failing address.
Look up the result in table 4-5,

Table 4-5. Group Numbers for Y-Drive Modules

ADMASK . LASTFAIL Category Number
0000 0000 1
0080 0400 1
0200 0800 2
0280 0C00 2
2000 1000 3
2080 1400 3
2200 1800 4
2280 1C00 4

c. Use the group number and the half-byte number
to determine the module number from table 4-6.

Paragraphs 4-18 to 4-21

Table 4-6. Fault Isolation, Y-Drive Modules

CATEGORY HALF-BYTE NUMBER

NUMBER | 0 |1 |2 |3 |4 5|67 |38
1 32F| 31F|24F| 23F | 16F | 15F | 08F| O7F |- 04E
2 30F| 29F [ 22F| 21F | 14F | 13F | 06F | O5F | O3E
3 28F | 27F | 20F | 19F | 12F | 11F | 04F | O3F | 02E
4 26F| 25F | 18F| 17F | 10F [O9F | 02F| O1F| O1E

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 failing address.

Express the result as a four digit hexadecimal number,

c. Use these two results to determine the module num-

ber from table 4-7.

Table 4-7. Fault Isolation, Sense Preamplifier Modules

ADAf‘ASK BIT NUMBER 6

LASTFAIL | © 1 2 3 4 5
8?88 32 | 28J | 20) | 15) | 11J | 03J
:?88 300 | 220 | 18) | 134 | 05J | 03J
3?88 31 | 270 | 193 | 143 | 10J | 02J
g?gg 29) | 210 | 173 | 120 | 04 | 02J

4-20 DATA GATE TERMS.

Failing Bits Module
0-3
4-7
8-11

12-15

10A

16 - 19
20 - 23
24 - 27
28 - 31

11B

4-21 ADDRESS INDEPENDENT - SINGLE BIT.

a. Load the following program into the general reg-
isters. ‘

4-9
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Location

0

1
2
3

Contents

35300FFF
32400FFF
68000000
FFFFFFFF

b. With the program running, scope to isolate the
trouble. Test point information is contained in table 4-8.

XDS 901586

Mnemonic Table 4-9. Fault Isolation, Core Diode Module, X-Line

STW, R3
LAST BYTE NUMBER

LW, R4

BCé 0 FAILING 0 : )

P 3

DATA ADDRESS
OXXX 32G 24G 16G 08G
1XXX 28G 20G 12G 04G
2XXX 30G 22G 14G 06G
3XXX 26G 18G 10G 02G

Table 4-8. Fault Isolation, Sense System (Single Bit)

MXX MCXX {MCOXX[ MDXX NMXX

BIT Port C | Port C )

M-Register In Out |DiscriminatorjM-Register

0| '23B37 08A04 | 09A26 26140 24B37
1 23B33 08A06 | 09A27 26138 24B38
2 | 23834 08A08 | 09A12 26J34 24B36
3 23B35 Q8A10 | 09A14 26112 24B35
4| 23B18 08A13 | 09A21 26J08 24B14
5 23B13 08A18 | 09A46 26J04 24B17
6 23814 08A20 | 09A09 25740 25B15
7 | 23B15 08A22 | 09A07 25)38 24B12
8 21B37 08A27 | 09A02 25J12 22837
9| 21B33 08A34 | 09A01 25J08 22B38
10 21B34 08A36 | 09A39 | " 25J04 22B36
11 21B35 08A38 | 09A42 25J)34 22B35
12 | 21B18 08A40 | 09B26 23J38 22B14
13 21B13 08A42 | 09827 23J34 22817
14} 21B14 08804 | 09B12 23J12 22B15
15 21B15 08B06 | 09B14 23J08 22B12
16 16B37 08B08 | 09B21 23J04 15837
17 16B33 08B10 | 09B46 23J40 15B38
18 16B34 08B13 | 09B0? 09J34 15B36
19 16B35 08818 | 09BO7 09J12 15B35
20 16B18 08820 | 09B02 09J08 15814
21 16B13 08822 | 09801 09J04 15817
22 16814 08827 | 09B39 08J40 15B15
23 16B15 08B34 | 09B42 08J38 15B12
24 14B37 08B36 | 07C26 08J12 13B37
25 14833 08838 | 07C27 08J08 13B38
26 14834 | 08B40 | 07C12 08J04 13B36
27 14B35 08B42 | 07C14 06J40 13B37
28 14B18 08C04 | 07C26 06J38 13B14
29 14B13 08C06 | 07C46 06134 13817
30 14814 08C08 | 07C09 06J12 13B15
31 14B15 08C10 | 07C07 06J08 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 failing address
to locate the module number in table 4-9,

4-23 CORE DIODE MODULE. The open Y-line diode:

a. Determines the byte number within which the
failing 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 08G
IXXX 28G 20G 12G 04G
2XXX 30G 22G 14G 06G

- 3XXX 26G 18G 10G 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 68000000 BCR, 0
3 FFFFFFFF

b. With this 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 |19B46 |26B35| 08C22| 24J29
1 18847 | 20B02 [19B44 |26B21| 08C27| 24J18
2 18B44 [ 17B04 |19B04 [27B21| 08C34| 07429
3 18B45 | 17B02 - [ 19B02 {27B21} 08C36| 07J18

)



O

XDS 901586 Paragraphs 4-25 to 4-31
4-25 ADDRESS INDEPENDENT - ALL BITS. Location Contents Mnemonic
a. Replace 13D if X'A' shows a count of approximately 0 35300FFF STW,R3
one-half the number of locations tested. Otherwise, pro- 1 32400FFF LW, R4
ceed fo step 2b. 2 68000000 BCR, 0
b. Load the following program into the general reg- 3 FFFFFFFF

isters,

Location Contents Mnemonic
0 3530DFFF STW
1 32400FFF LW
2 68000000
3 FFFFFFFF

c.  With this program running, scope the following
points to isolate the failure.

TPXC (22D35)
TNXC (23D35)
TPYC (24D35)
TNYC (25D35)
TR220 (33C07)
TR020-1 (23C34)
DG-2 (26801)
TPXV (22D21)
TNXV (23D21)
TPYV (24D21)
TNYV (25D21)
ADCMB (15A14)
ADCDG (11B10)
NTSSTB (21D21)
4-26 INHIBIT.
. Failing Bit Module Number
0-5 32E
6 -9 31E
10-15 30E
16 - 21 29E
22 - 25,32 28E
26 - 31 27E

4-27 INHIBIT ENABLES - WORD ORIENTED.

a. IfX'10' = FFFFFFFF, replace module 26D.

b. If X'100* = FFFFFFFF, replace module 25D,

4-28 ADDRESS INDEPENDENT - PICK ALL BITS.

a. Load the following program into the general reg-
isters.

b. With this program running, scope the following
points to isolate the problem:

1. TRO20-1 (23C34) should be changing. If
constantly low, replace module 23C.

2. NTSSTB (21D21) should be low for 200 ns.

4-29 PT17 POWER SUPPLY ADJUSTMENT

The PT17 Memory Power Supply Ve and Vd (+22V) outputs
should be adjusted whenever a memory bank or size option
is installed. 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 PT17 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 special tools and test equipment are required
to adjust the PT17 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 PT17 is a series-regulated dc power supply that supplies
Vd (+22V) voltage of 18 to 25V at 20A, and Ve voltage of
24V at 2A,  The Vd (+22V) voltage is designed to track the
temperature of the memory core. This circuit is called Ver
tracking, It causes Vd (+22V) track at a rate of =100 mV
per degree centigrade. There is also an input from the
memory core femperature 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 all conditions. It also has a thermostat switch that
turns off the circuit breaker if the heatsink is overheated
from a fan failure.

4-11



Paragraphs 4-32 to 4-33
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The PT17 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 normally preset at the factory. They require adjust-

ment only if they are disturbed or if a PT17 module (WT14

or WT15) is replaced. Before proceeding

with the PT17

alignment, check the output of the PT15 for 120 Vac 3.0 .
percent using the 1.8 kHz adapter, and the PT16 logic

supplies associated with memory for nominal voltages 0.5

percent with margin switch at normal.

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.

all adjustments in the sequence given.

4-32 Vc Adjustment

Adjust JIR25 (Vc) for +24V 1% at Vc output terminal

TB1-2 (marked 25V, 2A).

Perform

4-33 Overvoltage (O/V) Adjustment

-{ CAUTION

Care should be taken at all times to pre-
vent Vd (+22V) from exceeding +30V,

as this

a. Monitor

causes damage to the equipment.

Vd (+22V) output voltage at terminal TB1-3

(marked 25V, 20A).

b. Slowly adjust J2R6 (Vcr null) so Vd increases to
+28V, or the circuit breaker trips on the PT17. 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.

VC ADJ.
(JIR25) ™

VD(+22V) —]
ADJ.(JT1R6)

L —
PT17 MEMORY
POWER SUPPLY

\

/

J1 )2

]

\

WT14 WT15

VCR NULL
ADJ. (J2R6)

O/ ADJ.
(J2R26)

O

COARSE

CIRCUIT
BREAKER

O

? XY DRIVE |

s

901586A. 401

Figure 4-1. PT17 Power Supply Adjustment Locations
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c. Adjust J2R6 (Vcr null) so that Vd reads +27.5V
at TB1-3.

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 (Ver null) a few turns clockwise, and reset the circuit
breaker to ON. While observing Vd (+22V) slowly increase
Vd (X22V) by turning J2R6 (Ver null) counterclockwise
until the circuit breaker trips. Vd (+22V) should be between
427V and +28V at this time.

4-34 Vd (+22V) Adjustment

. a, Turn PT17 circuit breaker to OFF,
b, Remove the top front cover of the PT17.
c. Remove the WT15 module from location J2.
| d. Turn PT17 circuit breaker to ON,
e. Set COARSE and FINE dials to position 9.

i f. Adjust JIR6 (Vd) so that Vd (+22V) output (TB1-3)
is +25V.

g. Set PT17 circuit breaker to OFF,
h. Replace WT15 module in J2.
i. Set PT17 circuit breaker to ON,

4-35 Ver Null Adjustment (SCHMOO)
a. Set COARSE and FINE dials to position 5.

b. Adjust J2R6 (Ver null) so that Vd (TB1-3) reads
+21.5V.

c. Load MEDIC 75 diagnostic, and allow it o 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 (Ver null) clockwise, and ob-
serving both the Vd (+22V) output (TB1-3) and the PCP

_display. It may be necessary to turn J2R6 fully counter-

clockwise, increment the COARSE and FINE dials towards
position 9 and then turn J2R6 clockwise again. When the
PCP indicates that MEDIC 75 no longer runs or when a
parity error occurs, reduce Vd (+22V) slightly until MEDIC
again runs without 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 (Ver null) counterclockwise

Paragraphs 4-34 to 4-37

and observe both the Vd (+22V) output (TB1-3) and the PCP
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 J2Ré 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 adjustment, 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. Adjust J2R6 (Ver null) so that Vd (+22V) output
(TB1-3) is equal to the following:

Vd max + Vd min
2

Final Vd output =

i. Reseal adjustment pots JIR6 and J2R26 with com-
pound XDS part No. 129766. Cover half the screw head.

i- Replace top front cover on PT17.

4-36 Overtemperature Check

With the PT17 on, remove the XT14 module in location

~ 27A. This simulates an overtemperature condition in mem-
" 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 WT15 (J2) in the PT17
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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AVERAGE

TEMPERATURE

[o]

F

[e]

C

| (Vd MIN)* (Vd MAX)*
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\
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901586A, 402

Figure 4-2. Minimum Vd Limits
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Table 4-12. Read-Restore Mode, Port C, Phase Sequence

+ MI

Phase Function Performed Signals Involved Comments
Selection interval
Address port C LC15-LC31 = /C15/-/LC31/ Address lines connected
to port C
Address recognition AHC = (21CK11 LC15 + N21CK11 Address here, port C.
NLC15 + 21CK12 LC16S Five most significant ad-
+N2ICK12 NLC16S + ... dress bits match port C
+N21CK15 NLC19S) starting address switches
(NLC18 NLC19 12K)
TROOO | Begin active interval MQC = /MQC/ Memory request 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
M1 = MI NTR100 NPFSRDLDC1 Memory initiate latch
+ AHC MQCT NMB NAB
LN
Latch address into L-register L18 = L18 LXLOB + LCI18L LXCOB
...
L19 = L19 LXLOB + LCI9L LXCOB
+...
L20 . = 20 LXLOB + LC20 LXCOB
+o..
L29 = L29 LXLIB +LC29 LXCI1B
+...
L30 . = L30 LXL1B + LC30L LXCIB
+...
L31 .= L31TLXLIB +LC31L LXCI1B
LXLOB = LXL L-register latching terms
LXL1B = LXL
LXCOB = ADCLG
LXC1B = ADCLG
LXL = LXL NTW460 NPFSRDLDT2

(Continued)
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Table 4-12. Read-Restore Mode, Port C, Phase Sequence (Cont.)

Phase

Function Performed

Signals Involved

Comments

TRO0O
(Cont.)

Select and turn on X-voltage
predrivers and drivers

Select and turn on Y=-current and

voltage predrivers and drivers

Clear sense preamplifiers

TNXV

TPXV

NX
TPYC

TNYV

TNYC

TPYV

NY

PASLO

PASL7

ISDECEN

i

TNXV NTR320 NTW480

NPFSRDLDT1 + X TROOO +...

TPXV NTR320 NTW480

NPSRDLDT1 + NX TROOO +, .,

L22 L25 + NL22 NL25

L22 NL25 + NL22 L25

-TPYC NTR30 NTW480
NPFSRDLDT2 +Y TROOO + ...

TNYV NTR320 NTW480

NPFSRDLDT2 + Y TROOO +...

TNYC NTR320 NTW480
NPFSRDLDT2 + NY TR000
+...

TPYV NTR320 NTW480
NPFSRDLDT2 + MY TR000
+.

NL22 NL23 NL25 + 122123
L25 +L22 NL23 L25
+NL22 L23 L25

L22 123 L25 + NL22 NL23
L25 + NL22 L23 NL25

+ 122 NL23 NL25

SDECEN ...

SDECEN ...

NTROOO + ...

Time for negative X-
voltage. For drivers,
see figure 3-10

Time for positive X-
voltage. For drivers,
see figure 3-9

X-current direction con-

trol (L22 = L25)

X-current direction con-

trol (L22 # L25)

Time for positive Y-
current, For drivers, see

figure 3-13

Time for negative Y-
voltage. For drivers,
see figure 3-15

Time for negative Y-
current, For drivers,
see figure 3-14

Time for positive Y-
voltage. For drivers,
see figure 3-15

Y-current direction con-
trol, (Sum L22, L23,
L25 = even)

Y-current direction con-
trol, (Sum L22, L23,
L25 = odd)

See TRO40 time below for

sense line selection

TRO20

Clear M-register latches

MO0

MO7

MO8

M15

[t}

MO0 MXMO +...

M07 MXMO + ...

MO8 MXM1 + ...

M15 MXM1 +...

Clear byte 0

Clear byte 1

4-16
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Table 4-12. Read-Restore Mode, Port C, Phase Sequence (Cont.)

Phase Function Performed Signals Involved Comments
TRO20 M16 = MI16 MXM2 +... Clear byte 2
(Cont.)
M23 = M23 MXM2 +...
M24 = M24 MXM3 +... Clear byte 3
M31 = M31 MXM3 +...
M32 = M32 MXM32 +... Cleqr quity
MXM(0), (1), _ NTRO20 + ...
2),3)
MXM32 = NTR20 +...
TR0O40| Address release AROC = ADCCO TR060 Source may use address
release to drop LC15-
ADCCO = ADC LC31, and MQC
Unlatch read delay line start S/READDL = MI NTRO60 ...
Enable sense line preamplifiers PASLO = NL18 NL19 NL23 SDECEN Selects active sense line
PASLI = NL18 NL19 L23 SDECEN
PASL2 = NLI8 L19 NL23 SDECEN
PASL3 = NL18 L19 L23 SDECEN
PASL4 = L18 NL19 NL23 SDECEN
PASLS = LI18 NL19 L23 SDECEN
PASL6 = L18 L19 NL23 SDECEN
PASL7 = L18 L19 L23 SDECEN
SDECEN = TRO60 +...
Enable read RD = NMWO0 NMW1T NMW2 NMW3| All byte indicators are
false for read
 MWO = MWO RESMW + MWOC Write byte 0
ADCMW TMW-1 + ..,
MW1 = MWIRESMW + MWIC Write byte 1
ADCMW TMW=1 + ...
MW2 = MW2 RESMW +MW2C Write byte 2
ADCMW TMW=-2 + ...
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
TRO60 ADCMW = ADC+... Access decision,port C
(Cont.
TMW-1 = TR0O60 NTR100
TMW-2 = TR060 NTR100
MWOC = /MWOC/ Memory write byte lines
MWIC = /MWIC/
MW2C = /Mw2c/
Mw3C = /MW3C/
TRO8B0| Select and turn on X-current pre- TPXC = TPXC NTR320 NTW480 Time for positive X~
drivers and drivers NPFSRDLDT1 + X TRO80 + ... | 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 = MINTRIO00...
TR140{ Enable sense amplifier strobe SAST(0), (1), _ Sense strobe goes false,
= NTSSTB . -
(2), (3) alfowing sense amplifier
to respond to core read-
NTSSTB = NTSSTB NTR140 + TR360 out
+ PFSRDLD
TR160| Start write delay line S/WRITEDL = IWD
TW000 '
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 only
TR220] Read data into M-register MO0 = MD00 MXDOB +... One's into M-register.
TW060! . . Byte O
Mo7 = MDO07 MXDOB +...
M08 = MD08 MXDIB +... Byte 1
M15 = MDI5 MXDIB +...
M16 = MDI6 MXD2B +... Byte 2
M23 = MD23 MXD2B +...
(Continued)
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Table 4-12. Read-Restore Mode, Port C, Phase Sequence (Cont.)

Function:Performed

Phase Signals Involved Comments
TR220 M24 = MD24 MXD3B +... Byte 3
TW060
Cont, )
M31 = MD31 MXD3B + ...
MXDO0B = MXDOB NTR420 NPFSRDLDM | Transfer terms
+ TR220 NWF
MXD1B = MXDI1B NTR420 NPFSRDLDM
+ TR220 NWF
MXD2B = MXD2B NTR420 NPFSRDLDM
+ TR220 NWF
MXD3B = MXD3B NTR420 NPFSRDLDM
+TR220 NWF
NMOO0 = NMD00 MXDOL +.., Zeros into M-register.
Byte O
NMO7 = NMD07 MXDOI + ...
NMO08 = NMD08 MXDII +... Byte 1
NM15 = NMDI15 MXDII +...
NM16 = NMDI16 MXD2I +... Byte 2
NM23 = NMD23 MXD2I +...
NM24 = NMD24 MXD3I +... Byte 3
NM31 = NMD31 MXD3I +...
MXDO0I = MXDOI NTR420 NPFSRDLDM | Transfer terms
- + TR220 NWF
MXD11 = MXDII NTR420 NPFSRDLDM
+ TR220 NWF
» MXD21 = MXD2I NTR420 NPFSRDLDM
+ TR220 NWF
MXD31 = MXD3I NTR420 NPFSRDLDM

+TR220 NWF

(Continued)
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Table 4-12. Read-Restore Mode, Port C, Phase Sequence (Cont.)

NPFSRDLDT1 + X TW240

Phase Function Performed Signals Involved Comments
TR240| Gate data onto port C data lines /MC00/ = MCO00 The read data from the
TW080 sense amplifier takes two
: paths; one path leads in-
_ to the M-register (see
/MC31/ = Mco3 TR220), the other path
MCO00 — MDOO DGCO + M00 DGCO byposs.es M-register and
goes directly to the port
. output drivers (MCOO00-
MCQ31), where it is
MCO31 = 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| Tum off X~ and Y-currents and TNXV, TPXV, TPYC, TNYV, TNYC, TPYV See TROQO for latch terms
TWléq voltage
TPXC, TNXC See TR0O8O for latch terms
TR360| Disable sense amplifiers SAST(0), (1), _
TW200 (2), (3) = NTSSTB
NTSSTB = TR360 +... Strobe input
Latch Y=inhibit TNYI = TNYI NTW560 NPFSRDLDT2 | Inhibits Y-current to
+Y TW200 write zeros in the cores
Data release DROC = ADCCO TR360RD +... Last chance for source
to accept data. Prepare
to drop data lines
TR400| Turn on X~ and Y~current and TPXC = TPXC NTR320 NTW480 Restores data to cores
TW240, voltage drivers NPFSRDLDT1 + NX TW240 from M-register
+ ..
TNXC = TNXC 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
NPFSRDLDTI + NX TwW240 the read portion of the
) cycle
TPXV = TPXV NTR320 NTwW480

4-20
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Table 4-12. Read-Restore Mode, Port C, Phase Sequence (Cont.)

Phase Function Performed Signals Involved Comments
TR400 TPYC = TPYC NTR320 NTW480
TW 240 NPFSRDLDT2 + NY TW240
Cont.
TNYC = TNYC NTR320 NTW480
NPFSRDLDT2 +Y TW240
TPYV = TPYV NTR320 NTW480
NPFSRDLDT2 +Y TW240
TNYV = TNYV NTR320 NTW480
NPFSRDLDT2 + NY TwW240
X = 122125+ NL22 NL25 X-current direction con-
trol. L22 = L25
NX = |22 NL25 +NL22 L25 L22 #1125
Y-current direction con-
trol
Y = NL22 NL23 NL25 + 122123 |Sum L22, L23, L25 even
NL25 +122 NL23 L25
+NL22 L23 L25
NY = 122123125+ NL22 NL23 Sum L22, L23, L25 odd
L25 + NL22 L23 NL25
+ 122 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 teims
DG2 = DG2NTR420...
TR460| Output parity 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
TW460 Unlatch L-register LXL = LXL NTW460 ... See TROOO for latch terms

(Continued)
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Table 4-12. Read-Restore Mode, Port C, Phase Sequence (Cont.)

Phase Function Performed Signals Involved " ‘ Comments
TW480( Turn off X and Y-currents TPXC, TNXC, TNXV, TPXV, TPYC; TYNC, See TR400, TW240 for
TPYV, TNYV latch terms
TW560| Disable Y~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 Signals Involved Comments
Selection interval
Address port C LC15-LC31 = /LC15/-/LC31/ Address lines to port C
Address recognition AHC = (1CK11 LCI5 + N2ICKMN Address here, port C,
NLCI5 + 21CK12 LC16 five most significant
+ N21CK12 NLC16 + ... address bits match port
+ N21CK15 NLC195) (NLC18 | C starting address
NLC19 12K) switches
TROOO | Begin active interval
Start read delay line
Latch address into L-register
Select and turn an X~ and Y- Same as read-restore mode See TROOQO, read-restore
voltage, and Y-current predrivers mode
and drivers
Clear sense preamplifiers
TRO20 | Clear M-register latches Same as read-restore mode See TR0O20, read-restore
mode
TRO&0 | Address release. Unlatch read delay.

line start

Enable sense line preamplifiers

Enable write full

Same as read-restore mode

WF = MWO MWI! MW2 MW3
N(ADCMB ABOC) + ...
MWO = MWO RESMW + MWOC
ADCMW TMW-1 + .,
MW1 = MWI RESMW + MWIC
ADCMW TMW-1 + ...
MW2 = MW2 RESMW + MW2C
ADCMW TMW-2 + ...
MW3 = MW3 RESMW + MW3C
, ADCMW TMW-2 + ...
ADCMW = ADC + ...
TMW-1 = TR0O60 NTR100
TMW-2 = TR040 NTRI100
MWOC = /MWOC/
MWIC = /MWIC/
MW2C - = /MwW2C/
MW3C = /MW3C/

See TRO&0, read-restore
mode

All byte indicators true
for clear-full write
Write byte 0

Write byte 1

Write byte 2

Write byte 3

Access decision, port C

Memory write-byte lines

(Continued)
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XDS 901586

Phase

Function Performed Signals Involved Comments
TRO80| Select 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 NTR100
TR140{ Enable sense amplifier strobe (5352'3(5)), m, _ NTSSTB Sense strobe goes false,
! allowing sense amplifier
NTSSTB = NTSSTB NTR140 + TR360 AR
+ PFSRDLD data does not enter M-
register because MXDOB
at TR220 is inhibited.
TR160| Start write delay line S/WRITEDL = IWD Initiate write delay
TWO000
IWD = TR160 NWP
Nwp = RD + WF
Latch port data into M-register MO0 = MCO00 MXCOB + ... Ones into M -register.
Byte O
MO07 = MCO07 MXCOB +...
MO8 = MC08 MXCIB + .. Byte 1
M15 = MCI15 MXCIB +...
M1é = MCI16 MXC2B +... Byte 2
M23 = MC23 MXC2B +..
M24 = MC24 MXC3B +... Byte 3
M31 = MC31 MXC3B +...
MXCOB = ADCMB WF TR160 Transfer terms
MXC3B = ADCMB WF TR160
NMO00 = NMC00 MXCOI +... Zeros into M -register.
. . Byte 0
NMO07 : = NMCO07 MXCOI +...

4-24
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Table 4-13. Full Clear-Write Mode, Port C, Phase Sequence (Cont.)

XDS 9201586

voltage drivers

Phase Function Performed Signals Involved Comments
TR160 NMO08 = NMC08 MXCII +... Byte 1
TWO000
(Cont.)
NM15 = NMCI5 MXCII +...
NM16 = NMCI16 MXC2I +. Byte 2
NM23 = NMC23 MXC2I +..
NM24 = NMC24 MXC3I +.. Byte 3
NM3T - = NMC31 MXC3I +..
MXCOI = ADCMI WF TR160
ADCMI = ADC
TR200 | Enable second request, port C SRAOC = ADCCO TR200 +...
TW040
TR240 | Data release, port C DROC = ADCCO WFS TR240 + ... Source may drop its data
TW080 lines
WFS = WF
TR300| Parity into M32 M32 = AP P527 M32XP + NAP
TW140 NP527 M32XP + ...
M32XP = WFS TR300 +...
TR320| Turn off X- and Y=-currents and TNXV, TPXV, TPYC, TNYC, TPYV See read-restore mode
TW160] voltage TROOO for latch terms
TPXC, TNXC See read-restore mode
TRO8O for latch terms
TR360( Disable sense amplifiers SAST(0), (1), _
TW200 2, 3) = NTSSTS
NTSSTB = TR360 +... Strobe input
Latch Y-inhibit TNYI = TNYI NTW560 NPFSRDLDT2 | Inhibits Y=-current to
+Y TW200 write zeros into the
cores
TR400( Turn on X~ and Y=current and Same as read-restore mode Writes data from M-
TW240 register into cores, See

read-restore mode,
TR400, TW240

(Continued)
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Table 4-13. Full Clear-Write Mode, Port C, Phase Sequence (Cont.)

Phase Function Performed Signals Involved Comments
TW4640| Unlatch write byte indicators MW(0), (1), — MWO RESMW + ...
(2), ()
RESMW = NTW460 ...
Disable write full WF = MW0O MW1 MW2 MW3 ...
Unlatch L-register LXL = LXL NTW440 ...
TW480| Turn off X- and Y-currents TPXC, TNXC, TNXV, TPXV, TPYC, TNYC, See read-restore mode
TPYV, TNYV TR400, TW240 for latch
terms
TW560| Turn off Y=inhibit TNYI = TNYI NTW560 ...

End full clear-write mode
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voltages

Table 4-14. Partial Write Mode, Port C, Phase Sequence
Phase Function Performed Signals Involved Comments
Selection interval
Address port C LC15-LC31 = /LC15-LC31/ Address lines to port C
Address here, port C AHC = ? Address here, port C, five
most significant address
bits match port C starting
address switches
TROOO | Begin active interval
Start read delay line
Latch address info L-register
Select and turn on X- and Y-voltage| Same as read-restore mode See TR0OOO, read-restore
and Y-current predrivers and drivers mode
Clear sense preamplifiers
TRO20 | Clear M-register latches Same as read-restore mode See TR020, read-restore
mode
TRO60 | Address Release
Unlatch read delay line start Same as read-restore mode See TR060, read-restore
mode
Encble sense line preamplifiers
Enable write partial WP = NRD NWF N(ADCMB ABOC)
...
ADCMB = ADC Access decision, port C
ABOC = /ABOC/ Abort. Change from write
to read
TRO80 | Select and turn on X-current pre- Same as read-restore mode See read-restore mode
drivers and drivers TRO8O
TR100| Unlatch memory initiate MI = MI NTRI00
TR140| Enable sense amplifier strobe Same as read-restore mode See read-restore mode,
TR140
TR200| Enable second request, port C SRAOC = ADCCO TR200 +... Allows source to begin
second request for read
only
' TR220| Read data into M-register " Same as read-restore mode See read-restore mode,
TR220
TR320| Turn off X- and Y-currents and TNXV, TPXV, TPYC, TNYV, TNYC, TPYV See read-restore mode

TPXC, TNXC

TROOQO for latch terms

See read-restore mode,

TRO8O for latch terms

(Continued)
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Table 4-14. Partial Write Mode, Port C, Phase Sequence (Cont.)

XDS 901586

Phase Function Performed Signals Involved Comments
TR360 | Disable sense amplifiers SAST(0), (1), NTSSTB
(2),3)
NTSSTB = TR360 +... Strobé 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- | MO0 = MO0 MXMO + .. Byte O
tive byte indicator is false
MO7 = M07 MXMO + ..,
M08 = MO8 MXMT + ... Byte 1
M15 - MIS MXMT + ...
M16 = M16 MXM2 +.. Byte 2
M23 = M23MXM2 +...
M24 = M24 MXM3 + ... Byte 3
M31 = M31 MXM3 + ...
NMXMO = MWO TR480 WP + ..
NMXM1 = MWI TR480 WP + .,
NMXM2 = MW2 TR480 WP + ...
NMXM3 = MW3 TR480 WP + ...
TR560| Start write delay line S/WRITEDL = IWD
TWO000
IWD = TR560 WP + ... Initiate write delay
Latch port data into M-register if MO0 = MCO00 MXCOB +... Ones into M-register.
respective byte indicator is true . . Byte O
MO7 = MCO07 MXCOB + ..
MO8 = MCO08 MXCIB +... Byte 1
M15 = _MCI5 MXCIB +...

4-28
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Table 4-14. Partial Write Mode, Port C, Phase Sequence (Cont.)

XDS 901586

Phase

Function Performed

Signals Involved Comments
TR560 M16 = MCI16 MXC2B +... Byte 2
TWO000
(Cont.)
M23 = MC23 MXC2B +...
M24 = MC24 MXC3B +... Byte 3
M31 = MC31 MXC3B +...
MXCOB = ADCMB MWO WP TR560 +...
MXC1B = ADCMB MWIT WP TR560 +.. Transfer terms
MXC28 = ADCMB MW2 WP TR560 +...
MXC3B = ADCMB MW3 WP TR560 +...
NMO0 = NMC00 MXCOI +. .. Zeros into M-register.
. . Byte 1
NMO07 = NMCO07 MXCOI +...
NMO08 = NMC08 MXCII +... Byte 2
NM15 = NMCI15 MXCII +...
NM16 = NMC16 MXC2I + .., Byte 3
NM23 = NMC23 MXC2I +.,..
NM24 = NMC24 MXC3I +... Byte 4
NM31 = NMC31 MXC3I +,,.
MXCOI = ADCMI MWO WP TR560 +... | Transfer terms
MXCII = ADCMI MW1 WP TR560 +...
MXC21 = ADCMI MW2 WP TR560 +...
MXC3I = ADCMI MW3 WP TR560 +...
TR600| Data release on port C DROC = WP ADCCO TR600 +... Allows source to drop
TW040 data lines

(Continued)
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Table 4-14. Partial Write Mode, Port C, Phase Sequence (Cont.)
Phase Function Performed Signals Involved Comments
TWI100[ Parity into M32 M32 = AP P527 M32XP + NAP NP527
M32XP + ...
M32XP = WPTWI00 +...
TW200| Latch Y=-inhibit TNYI = TNYI NTW560 NPFSRDLDT2  [Inhibits Y-current to
+Y TW200 write zeros
TW240| Turn on X=- and Y=-current and Same as read-restore mode See read-restore mode
voltage drivers TW240. Restores new
word from M-register into
cores
TW460| Reset memory write byte indicators | MWO = MWO RESMW + ..,
MWI = MWI1 RESMW + ...
MW?2 = MW2RESMW +...
MW3 = MW3 RESMW + ...
RESMW = NPFSRDLDT NTW460 NABO
Disable write partial WP = NRD NWF N(ADCMB ABOC)
+...
RD = NMWO0 NMW1T NMW2 NMW3
Unlatch L-register LXL = LXL NTW460 ... See read-restore mode
TROOO for latch terms
TW480 Turn off X- and Y-currents TPXC, TNXC, TNXV, TPXV, TPYC, TNYC See read-restore mode
TPYV, TNYV TR400, TW240 for latch
terms
TW560] Disable Y-inhibit TNYI = TNYI NTW560 ...
End partial write mode
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APPENDIX A
ILLUSTRATED PARTS BREAKDOWN

A-1 GROUP ASSEMBLY PARTS LIST (Where no letter symbol appears in this column, the part is
used on all models of this configuration.)

The Group Assembly Parts List is a breakdown of all systems,
assemblies, and subassemblies which can be disassembled,
reassembled, or replaced and which are contained in the
end article, The Group Assembly Parts List consists of

How to use the Illustrated Parts Breakdown

columnar listings of parts related to illustrations. Parts To obtain information about a part, the following steps

are listed in order of disassembly sequence, except in cases should be taken:

where sequence of disassembly cannot be maintained.

Attaching parts are listed below the related assembly or a. Refer to the applicable assembly breakdown

subassemblies. Items which are purchased in bulk form

(for example, wire and insulating material) are not listed. b. Compare the part with the illustration until part
is located

Each parts list table is arranged in seven columns as follows:

a. The figure number of the part listed and the index ¢. - Note the index number

number corresponding to the illustration referenc . . .
ponding vsiration reference d. Locate the index number in the corresponding

b. The XDS manufacturer's part number for the part Group Assembly Parts List

c. The vendor's part number for the part (if available) 6. Find the part number and name of part opposite

d. A brief description of the part the index number listed

]
e. The manufacturer's code for the part A-2 NUMERICAL INDEX

f. The quantity of the part used per assembly

g. Usable on code column indicating that when a This index is a listing of the items contained in the Group
letter is used in the code column, the use of the coded part Assembly Parts List. The numerical order of the index
is restricted to the model identified by the code letter. (table A-14) is determined by the XDS part number,
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Figure A=1. 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

*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

"The first 16K memory block is located in the
center frame

**The second 16K memory block (expansion to
32K) is located in the front frame

tt . . . . . .
Expansion kit F or expansion kit S, if required,
is installed in the fixed accessory frame

Description Mfg.  [Units Per |Usabl
Index No. Part Number | Part Number [ 1. 2 3 4 5 6 7 Coge Assy ' Sé’o:eon
A-1- Basic Memory ASS); 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 Panel Assy 2
- 131419 Door, Rear or Front 2
-2 117500v" Memory Frame Assy (See Fig. A-2) (Center 2
Frame - Frame 2)
- 139205 Hardware Kit/Center Frame (Ref Inst! 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"! Fixed Accessory Frome Assy (See Fig. A-9) 1 Option
- 139515 Hardware Kit/Fixed Frame (Ref Instl 1
Dwg 127409)
-5 130625J"" Memory Port Expansion F Assy (See Fig. A-10) 1 Option
-6 130626H"" Memory Port Expansion S Assy (SeeFig. A-11) ] Option

A-4
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Table A-2. Memory Frame Assembly

XDS 901586

lndFelg'Ngc;. chrfxl\lljusmber che&ixber 1 23456 ?escl’ipﬁon ?jge Ur:::yper Usgg:; >
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
(Attaching Parts)
100012-507 Screw, Pan Hd Phil 8
100018-500 Washer, Flat 8
100024-500 Washer, Lock Int Tooth 8
R
-5 124484-001 Bracket, Chassis Mtg 1
| (Attaching Parts)
101441-001 Screw, Cap Hex Hd 4
100018-500 Washer, Flat 4
100008-500 Nut, Hex Mach 4
S,
-6 124742-001 Angle, Chassis Mtg 1
(Attaching Parts)
100012-508 . Screw, Pan Hd Phil 5
100018-500 Washer, Flat 5
100024-500 . . Washer, Lock Int Tooth 5
, L
-7 100012-506 Screw, Pan Hd Phil 13
-8 100018-500 Washer, Flat 13
-9 100024-500 Washer, Lock Int Tooth 13
-10 1172647 Power Supply Assy (PT16) B

(Continued)
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Table A-2. Memory Frame Assembly (Cont.)

Fig. & XDS Vendor Descripti .
Index No. Part Number |Part Number{1 2 3 4 5 6 7es riptien IC\IA:ge Urx::yper USSSLZO"
A-2~

-1 117265X Power Supply Assy (PT17) i
(Attaching Parts) -
100012-508 Screw, Pan Hd Phil 8
100018-500 . Washer, Flat 8
100024-500 Washer, Lock Int Tooth 8
R
-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 Phil 5
R
-14 110871 Connector Male, 14 Contacts (P1) 1
-15 101625-001 Tubing, Spiral A/R
-15 100274-003 Tubing, Teflon AR
-15 | 126827 Wire, Solid Twisted Pair AR
-16 100657-009 Clamp, Cable Nylon 3
-17 100657-003 Clamp, Cable Nylon 3
(Attaching Parts)
100012-405 Screw, Pan Hd Phil "6
- -100018-400 . . Washer, Flat | 6
100024-400 Washer, Lock Int Tooth 6
R

A-8

(Continued)
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Table A-2, Memory Frame Assembly (Cont.)

XDS 901586

[ndFe]>g<. Nac;. Pari(?\lsumber Paxelslctiﬁnrber 1 23 456 ?escrip“on ,(\:Aige U'X;:yper USC‘JELZO'"‘
A-2-
-18 133955 Busbar Assy 1
(Attaching Parts)
100008-300 Nut, Hex Mach 56
100024-300 Washer, Lock Int Tooth 56
- mF oo
-19 131891-001 Cable Assy, Busbar Pick-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
R
=21 123943K Top Fan Assy i
(Attaching Parts)
100012-306 Screw, Pan Hd Phil 8
100018-300 Washer, Flat 8
100024-300 Washer, Lock Int Tooth 8
m o %o
=22 117320U Bottom Fan Assy 1
(Attaching Parts)
100012-306 Screw, Pan Hd Phil 8
100018~-200 Washer, Flat 8
100024-200 Washer, Lock Int Tooth 8
—m % .
-23 116231 Chassis, 32 Module 7

(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-
=24 116444 Chassis, 32 Module Memory (See Fig. A-3 1
for Module Locations)
(Attaching Parts)
100012-406 Screw, Pan Hd Phil 32
100018~400 Washer, Flat 16
100024-400 Washer, Lock Int Tooth 32
m koo
-25 117510M Sense Electronics Assy 1
=26 126502 Backwiring Board Assy (Sense) 1
-27 | 117520N Magnetics 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 Logic 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
e oo
-35 116522 Channel, Cable Routing 5
-36 123940-001 Chonnel, Cable Routing 1

{Continued)
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Table A-2. Memory Frame Assembly (Cont.)

XDS 901586

In;elg.Ngc;. Part )I<\lDuSmber Pc:iel:li?:ber 1 23456 ?escripﬁon ,(\:A:ge U"X::yper USEELZ "
A-2-
=37 123940-002 Channel, Cable Routing 1
(Attaching Parts)
100012-203 Screw, Pan Hd Phil 36
100018-200 Washer, Flat 36
100024~-200 Washer, Lock Int Tooth 36
R
-38 134170-001 Bracket, Door Latch Mtg 2
(Attaching Parts)
100012~206 Screw, Pan Hd Phil 6
100018-200 Washer, Flat 6
100024~200 Washer, Lock Int Tooth 6
=39 134171 Spring, Door Latch 4
(Attaching Parts)
100012-306 . Screw, Pan Hd Phil 8
100018-300 Washer, Flat 8
100024-300 Washer, Lock Int Tooth 8
=40 129554 Trigger, Door Latch 4
(Attaching Parts)
100012-103 Screw, Pan Hd Phil 4
S
-41 134169 Door, Chassis 1
(Attaching Parts)
100012-205 Screw, Pan Hd Phil
100018~200 Washer, Flat 6
100024~-200 Washer, Lock Int Tooth
—m koo
-42 149850 Retainer (See Dwg 132546X) 6
- 154377-001 Clamp, Strap Type AR

A-11/A-12
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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 4 5 6 7 Code Assy Code
A-3- Basic 4K X 33 Bit Assy (Sigma 5/7) (Module 8251/
Locations) 8451
-1 116257 Module Assy, XT10 Term Module 16
-2 123019 Module Assy, AT11 Cable Dr/Rec 6
-3 130942 Module Assy, FT37 Buffered Latch No.2 3
-4 125262 Module Assy, BT16 Gated Buffer 6
-5 130958 Module Assy, LT34 Parity Generator ?
) 127393 Module Assy, BT22 Fast Buffer 11
-7 128190 Module Assy, 1T25 NAND Gate 2
-8 127791 Module Assy, XT13 Module C 9
-9 127793 Module Assy, XT14 Module D 1
~10 126617 Module Assy, [T14 Gated Inverter 6
-11 130952 Module Assy, FT38 Buffered Latch No.3 7
=12 130967 Module Assy, BT24 Buffered AND/OR Gate 3
-13 128188 Module Assy, 1724, NAND/NOR Gate 1
~14 125264 Module Assy, IT16, Gated Inverter 3
-15 133053 Module Assy, AT31 Cable Dr/Rec 1
-16 , 126615 Module Assy, LT21 Logic Element W/Buff 5
=17 124717 Module Assy, LT20 Logic Element W/Inv 1
-18 123008 Medule Assy, ST14 Toggle Switch Module 2
-19 126963 Module Assy, DT11 Delay Line 2
-20 127391 Module Assy, HT15 Delay Line Sensor 3
-2i 123915 Module Assy, LT19 Logic Element 1
-22 123018 Module Assy, AT10 Cable Receiver 1 ~
-23 130447 Module Assy, BT25 BAND Gate ].
~24 126611 Module Assy, AT16 Rejection Gate 2
-25 123005 Module Assy, ST10 Memory Switch A 10
=26 132159 Module Assy, ST22 Memory Driver 4

(Continued)
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Table A-3. Module Locations, Basic 4K X 33 Bit 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-3-
-27 | 132153 . Module Assy, ST21 Inhibit Driver 6
-28 123006 . Module 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, ST17 Voltage Regulator 1
=32 131633 " | . Module Assy, HT26 Memory Pre-Amplifier 6
-33 123010 . Module Assy, HT11 Memory Sense Amplifier 6
-34 130902 . Module Assy, ST34 Strobe Generator 2
-35 123012 . Module Assy, ST15 Memory Pre-Amp Selector 1
-36 137481-171 . Interframe Ribbon Cable Assy (Loc 10B to 10C 3

30B to 30C, 31B to 31C) 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) A/R 8252/
8452
117639* . 8K to 12K Memory Expan Kit (See Fig A-5) AR 8252/
8452
117640* . 12K to 16K Memory Expan Kit (See Fig.A-6) A/R 8252/
8452
129463r . Port Expan Assy 1x2 (Port B) (See Fig.A-7) AR 8255/
8455
128125 . Port Expan Assy 2x3 (Port A) (See Fig.A-8) A/R 8256/
8456

*Each 4K increment consists of modules inserted
in the basic 4K memory, to a maximum of 16K

"Port B is standard with Sigma 7
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Table A-4. 4K to 8K Memory Expansion Kit

IndFeI?('Ngt;. Part >l(\lDusmber Puxefglcic:\:ber 1 23456 965(3";!0“0" éAcfsge U’X::yper Usg:ieeon
A-4- 1176388 4K to 8K Memory Expansion Kit 1 8252/
8452
-1 123005. Module Assy, ST10 Memory Switch A 2
-2 132159 Module Assy, ST22 Memory Driver 1
-3 123006 Module Assy, ST11 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
A-19/A-20
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XDS 901586

Table A-5. 8K to 12K Memory Expansion Kit

ndes Mo, | Port Nowber Port Noaber |1 23 4 5 6 o0 2" o U"Ailiype‘ A
A-5- 1176398 8K to 12K Memory Expansion Kit 1 8252/
' 8452

-1 132159 Module Assy, ST22 Memory Driver 1

-2 123005 Module Assy, ST10 Memory Switch A 8

-3 111550 . Core Diode Module Assy (9-Bit) 1

-4 111549 Core Diode Module Assy (8-Bit) 3

-5 131633 . Module Assy, HT26 Memory Pre-Amp 6

Prerequisite:
- 1176388 4K to 8K Memory Expansion Kit 1 gigg/

A-23/A-24
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Table A-6. 12K to 16K Memory Expansion Kit

IndF;?(.Ngc;. Portxl?limber Paxelzli:nrber 1 23456 ?escrip“on ,&Acfge UfX::yPe" Usggtldz *
A-6- 117640 12K to 16K Memc;ry Expansion Kit 1 8252/
' 8452
-1 111550 Core Diode Module Assy (?-Bit) 1
-2 111549 Core Diode Module Assy (8-Bit) 3
-3 131633 Module Assy, HT26 Memory Pre~Amp 5
Prerequisite:
- 1176388 4K to 8K Memory Expansion Kit 1 8252/
/ 8452
- 1176398 8K to 12K Memory Expansion Kit 1 812123/
8

A-27/A-28
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XDS 901586

Table A~7. Port Expansion Assembly, 1 X 2 (Port B)

Fig. & XDsS Vendor Description Mfg.  |Units Per [Usable on
Index No. Part Number [Part Number|1 2 3 4 5 6 7 Code Assy Code
A-7- 129463C* Port Expansion Assy, 1x2 (Port B) 1 8255/
8455
-1 123019 Module Assy, AT11 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, LT20 Logic Element W/Inv 1
Loc 17C
-5 123018 Module Assy, ATI10 Cable Receiver Loc 2D 1

*Port B is standard with the Sigma 7

A-31/A-32
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XDS 901586

Table A-8. Port Expansion Assembly, 2 X 3 (Port A)

" Fig. & XDS Vendor Description Mf Units Per |Usabl
Index No. Part Number | Part Number{1 2 3 4 5 6 7 Coge As:y - .sgodzon
A-8- 128125C Port Expansion Assy, 2x3 {Port A) 1 8256/
8456
-1 123019 Module Assy, ATI1 Cable Dr/Rec 3
Loc 6A, 4B, 6B
-2 130942 Module Assy, FT37 Buffered Latch No.2A 3
Loc 7A, 58, 7B
-3 123018 Module Assy, AT10 Cable Receiver 1
Loc 4C
-4 126615 Module Assy, LT21 Logic Element 1
Loc 14C
-5 124717 Module Assy, LT20 Logic Element 1

Loc 15C

A-35/A-36






XDS 901586

1 %
«Wv\\ 7

"N ’ 0 A ///
, A
\ NEAYS |

o

o ofo o o ofo o
O Oofo O o oo o

A)
) )/
. A )
- // o
o 0O 00 O O O
. \

QO O\WO © OI””O Q 0%0 OM
’

Figure A-9. Fixed, Accessory Frame Assembly

901586A.A9

A-37/A-38







O

XDS 901586

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 Phil 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
-9 100024~300 Washer, Lock Int Tooth 8
-10 129693 Strip, Insulating 1

(Afhv:chin'g Parts)
=11 100012-306 Screw, Pan Hd Phil 2
-12 | 100018-300 Washer, Flat 2
-13 100024-300 . Washer, Lock Int Tooth 2

———h o

-14 129694 Panel, Blank Board Simulator 1

(Attaching Parts)
=15 100012-410 Screw, Pan Hd Phil 4
-16 100018-400 . Washer, Flat 4
-17 100024-400 Wc;her, Lock Int Tooth 4
-18 100008-400 Nut, Hex Mach 4

. (Continued)

A-39
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Table A-9. Fixed, Accessory Frame Assembly (Cont.)

IndF;g’Ngc;. Pc::DIjumber PaxelZ?Jon:ber 123456 ?escrip”on I(\;A:ge UrX:zyPer Usgi(l;eeon
A-9-

-19 1172645 Power Supply Assy (PT16) 1
(Attaching Parts)

-20 100012-505 Screw, Pan Hd Phil 4

-21 100018=500 Washer, Flat 4

-22 100024-500 Washer, Lock Int Tooth 4

O

-23 130625J Memory Port Expansion F Assy (See Fig.A~10) REF

=24 130626H Memory Port Expansion S Assy (See Fig.A-11) REF

-25 123943K Top Fan Assy |
(Attaching Parts)

-26 100012-306 Screw, Pan Hd Phil 8

=27 100018-300 Washer, Flat 8

-28 100024-300 Washer, Lock Int Tooth 8

-29 100657-004 Clamp, Cable Nylon 2
(Attaching Parts)

=30 100012-408 Screw, Pan Hd Phil 2

=31 100018-400 Washer, Flat 2

=32 100024-400 Washer, Lock Int Tooth 2

-33 100008-400 Nut, Hex Mach 2

- F oo

=34 134861 Auxiliary Fan Assy 1
(Attaching Parts)

=35 100012-206 Screw, Pan Hd Phil 8

-36 100018-200 Washer, Flat 8

=37 100024-200 . Washer, Lock Int Tooth 8

A-40

(Continued)
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Table A-9." Fixed, Accessory Frame Assembly (Cont.)

XDS 201586

:

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-
-38 134239 Cover, Fan-Channel Mtg 1
(Attaching Parts)
-39 100012-408 Screw, Pan Hd Phil 4
-40 100018-400 Washer, Flat 4
-41 ]00024-400 Washer, Lock Int Tooth 4
Y
-42 117427 Filter, 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 Phil 4
-46 100018-400 Washer, Flat 4
-47 100024-300 Washer, Lock Int Tooth 4
-48 100008-300 Nut, Hex Mach 4
JE
- 154377-001 . . Clamp, Strap Type AR

A-41
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Figure A-10. Memory Port Expander F Assembly
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Table A-10. Memory Port Expander F Assembly

IndFeli.Ngc;. Parfxl\Dljmber cheleicr’\:ber 1 23456 ?escripﬁon 'C\:A:ge UnAi«::yPer USCQE:JZ .
A-10- 130625 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
——m oo
-7 133623 Port Expander F Assy 1
-7 124725 Backwiring Board Assy (3 High) 1
-8 129567-001 Nut, Strip Speed 6
(Attaching Parts)
-9 114538-213 Screw, Sheet Metal 54
~10 100018-300 Washer, Flat 54
=11 100024-300 Washer, Lock Int Tooth 54
N,
-12 131891-001 Cable Assy, Busbar Pick-Up 3

A-43
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. Table A=11. Memory Port Expander S Assembly

IndF;?(.Ngc;. Pcrtxl?limber Paxel:ion:ber 1 23456 ?escripfion g\:ge Q":::ypef USE:LZ >
A-11- 130626H Memory Port Expansion S Assy REF 8257/
: 8457
A-11- 133651E Memory Port Expander S Assy 1
-1 116231 Chassis, 32 Module (See Fig. A-13 for 1
Module Locations)
-2 132197 Channel, Cable Routing 1
(Attaching Parts)
-3 100012~203 Screw, Pan Hd 3
-4 100018-200 Washer, Flat 3
-5 100024-200 Washer, Lock Int Tooth 3
S
-6 149850 Retainer.(See Dwg 130626H) 4
-7 133645 . Port Expander S Assy 1
-7 126502 ‘ Backwiring Board Assy (1 High) 1
-8 129567 Nut, Strip Speed 2
(Attaching Parts)
-9 114538-214 Screw, Sheet Metal 18
-10 100018-300 Washer, Flat 18
=11 100024-300 Washer, Lock Int Tooth 18
SO
-12 131891-001 Cable Assy, Busbar Pick-Up ]
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Figure A-12. Module Locations, Memory Port Expander F Assembly
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Table A=12. Module Locations, Memory Port Expander F Assembly

XDS

901586

"Fig. & XDS Vendor Descripti i
ption Mfg.  |Units Per [Usable on
Index No, Part Number |Part Number |1 2 3 4 5 6 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, AT11 Cable Dr/Rec 16
. -3 125264 Module Assy, IT16 Gated Inverter 6
-4 123018 Module Assy, AT10 Cable Receiver 4
-5 130952 Module Assy, FT38 Buffered Latch No. 3 7
-6 116257 Modulé Assy, XT10 Terminator Module 6
-7 116257 Module Assy, XT10 Term Module Loc 14D 2 8457
31D (For Port Expander F-Without S-in
Sigma 7)
-8 116257 . Module Assy, XT10 Term Module Loc 25C C2 2 8457
(When Adding Port Expander S to F in
Sigma 7 Modules, XT10 Are Removed from
Loc 14D 31D and Are Inserted in Loc 25B C2
\
Q -9 133212-171 Module Assy, ZT45 Ribbon Cable 2 8457
-9 137481-171 Interframe, Ribbon Cable Assy Loc 14D 31D REF
(For Port Expander F and S combined in
Sigma 7)
-10 132277 Module Assy, ZT35 Ribbon Cable Loc 14D 2 8257
31D (Used in Sigma 5 only)
. -11 127393 Module Assy, BT22 Fast Buffer 2
-12 126856 Module 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, ST14 Address Selector 2
-16 117375 Module Assy, IT15 Gated Inverter 1
-17 117389 Module Assy, BT15 Gated Buffer 1
-18 126611 Module Assy, AT16 Rejection Gate 2
-19 130967 Module Assy, BT24 Buffered AND/OR Gate 1

(Continued)
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Table A-12. Module Locations,, Memory Port Expander F Assembly (Cont.)

Fig. &

XDS

Vendor

Index No. Part Number | Part Number|1 2 3 4 5 6 ?escripfion I(\;A;ge UrX::yPer UsngLee on
Port Expander F to Memory Cable Interconnec-
tions:
-20 133763-201 Cable Plug Module Assy (P252-P253) 2
-20 133763-301 Cable Plug Module Assy (P252-P253) 2
-20 133763-401 Cable Plug Module Assy (P252-P253) 1
-20 133625 Printed Wiring Board Assy, Twisted Pair 10

Cable (ZT38) (Loc 6C 11C 17C 21C 25C)

A-48
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Figure A-13. Module Locations, Memory Port Expander S Assembly
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Table A-13. Module Locations, Memory Port Expander S Assembly

XDS 901586

Fig. & XDS Vendor Description Mf Units Per |Usabl
Index No. Part Number |Part Number|[1 2 3 4 5 6 7 Coge Assy - sgodeeon
A-13- Memory Port Expander S Assy (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 (Loc 31B 29E) 2
-3 116257 Module Assy, XT10 Term Module 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 XT10 Modules Are Removed
from Loc 14D 31D and Are Inserted into
Loc 258 2C)
-5 126615 Module Assy, LT21 Logic Element W/Buffer 4
=6 124717 Module Assy, LT20 Logic Element W/Inverter 4
-7 137481-171 Interframe Ribbon Cable Assy 2 8457
-7 133212-171 Module Assy, ZT45 Ribbon Cable (Loc 14E REF
31E) (Used in Sigma 7 only, Blank for Sigma
5)
-8 123008 Module Assy, ST14 Address Selector 2
-9 117389 Module Assy, BT15 Gated Buffer 1
-10 125264 Module Assy, IT16 Gated Inverter 1
=11 126611 Module Assy, AT16 Rejection Gate 2
=12 117375 Module Assy, IT15 Gated Buffer 1
-13 130967 Module Assy, BT24 Buffered AND/OR Gate 1
Port Expander S to Memory Cable 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) (Loc 8C 13C 19C 23C 27C)
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Table A-14, Numerical Index

Inzieg; 8lllo. Part Izl(t?nfber Descrip‘rion I:;z;(&No. Porfxl?limber Description
A-14- 100008-200 | Nut, Hex Mach 9-8 | 100018-300 | Washer, Flat
9-48 100008300 | Nut, Hex Mach 9-27 | 100018-300 | Washer, Flat
©9-18  |100008-400 | Nut, Hex Mach 10-10 | 100018-300 | Washer, Flat
9.3 |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 | Scréw, 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 100012306 | Screw, Pan Hd Phil  9-37 | 100024-200 | Washer, Lock Int Tooth
9-45  |100012-306 | Screw, Pan Hd Phil 0.6 | 100024-200 | Washer, Lock Int Tooth
100012-312 | Screw, Pan Hd Phil 11-5 | 100024-200 | Washer, Lock Int Tooth
100012-405 | Screw, Pan Hd Phil ©9-28 | 100024-300 | Washer, Lock Int Tooth
100012-406 | Screw, Pan Hd Phil 9-47 | 100024-300 | Washer, Lock Int Tooth
9-30  |100012-408 | Screw, Pan Hd Phil 10-11 | 100024-300 | Washer, Lock Int Tooth
1 9-39  |100012-408 | Screw, Pan Hd Phil ~ 11-11 | 100024-300 | 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 Phil 9217 | 100024-400 | Washer, Lock Int Tooth
9-20  |100012-505 | Screw, Pan Hd Phil 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 Phil 2-9 | 100024-500 | Washer, Lock Int Tooth
100012-508 | Screw, Pan Hd Phil 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 | s 100274-003 | Tubing, Teflon

(Continued)
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A-52

Table A=14, Numerical Index (Cont.)
Fig. & XDS — Fig. &
Index No. | Part Number Description Inde No. Part>:\lDusmber Description
A-14- 12-6 . 116257 Module Assy, XT10
Term Module
2-34 100657-001 Clamp, Cable Nylon
12-7 116257 Module Assy, XT10
2-17 100657-003 Clamp, Cable Nylon ‘ Term Module
9-29 100657-004 Clamp, Cable Nylon 12-8 116257 Module Assy, XT10
Term Module
2-16 100657-009 Clamp, Cable Nylon
, 13-3 116257 Module Assy, XT10
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 Diode Module Assy
(8-Bit) 2-35 116522 Channel, Cable Routing -
4~5 111549 Core Diode Module Assy 9-19 1172647 Power Supply Assy (PT16)
(8-Bit)
2-10 1172647 Power Supply Assy (PT16)
5-4 . 111549 Core Diode Module Assy
(8-Bif) 2-11 | 117265x% Power Supply Assy (PT17)
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, IT15
Gated Inverter
4-4 111550 Core Diode Module Assy
(9-Bit) 13-12 | 117375 Module Assy, IT15
- : Gated Inverter
5-3 111550 Core Diode Module Assy v
(9-Bit) 12-17 | 117389 Module Assy, BT15
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 Erame Assy
10-1 116231 Chassis, 32 Module
2- 117500Y Memory Frame Assy
11-1 116231 Chassis, 32 Module .
2-25 117510M Sense Electronics Assy
3-1 116257 Module Assy, XT10
: Term Module 2-27 117520N Magnetics & Drive Assy.

(Continued)
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Table A-14, Numerical Index (Cont.)
Fig. & A Fig.
Index No. Parf>§\lDuSmber Description Indgx&No. Pdrf>l(\lDu?nber Description
A-14- 3-22 123018 Module Assy, AT10
Cable Receiver
2-29 117530M Logic & Drive Assy
' 7-3 123018 Module Assy, ATI0
3- 117638B 4K to 8K Expan Kit Cable Receiver
4~ 1176388 4K to 8K Expan Kit 8-5 123018 Module Assy, AT10
Cable Receiver
5~ 117638B 4K to 8K Expan Kit
12-4 123018 Module Assy, AT10
6- 1176388 4K to 8K Expan Kit Cable Receiver
3- 1176398 8K to 12K Expan Kit 3-2 123019 Module Assy, XT10
Term Module
5- 1176398 8K to 12K Expan Kit
7-1 123019 Module Assy, XT10
6- 1176398 8K to 12K Expan Kit Term Module
3- 117640C 12K to 16K Expan Kit 8-1 123019 Module Assy, XT10
Term Module
6~ 117640C 12K to 16K Expan Kit .
12-2 123019 Module Assy, XT10
2-33 117644 Strap, Jumper Ground Term Module
3-25 123005 Module Assy, ST10 3-21 123915 Module Assy, LT19
Memory Switch A Logic Element
4-1 123005 Module Assy, ST10 2-36 123940-001 | Channel, Cable Routing
Memory Switch A
2-37 123940-002 | Channel, Cable Routing
5-2 123005 Module Assy, ST10
Memory Switch A 2-21 123943K Top Fan Assy
3-28 123006 Module Assy, STI1 9-25 123943K Top Fan Assy
Memory Switch B
2-5 124484-001 | Bracket, Chassis Mtg
4-3 123006 Module Assy, ST11
Memory Switch B 3-17 124717 Module Assy, LT20
Logic Element W/Inv
3-18 123008 Module Assy, ST14
Toggle Switch Module 7-5 124717 Module Assy, LT20
Logic Element W/Inv
12-15 123008 Module Assy, ST14
Toggle Switch Module 8-4 124717 Module Assy, LT20
Logic Element W/Inv
13-8 123008 Module Assy, ST14 .
Toggle Switch Module 13-6 124717 Module Assy, LT20
Logic Element W/Inv
3-33 123010 Module Assy, HT11
Memory Sense Amp 10-7 124725 Backwiring Board Assy
3-35 123012 Module Assy, ST15 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 Descrinti Fig. & XDS .
Index No. | Part Number escription Index No. | Part Number Description
A-14- 12-13 126856 Module Assy, FT26
Buffered Latch No 3
3-4 125262 Module Assy, BT16
Gated Buffer 3-19 126963 Module Assy, DT11
Delay Line
3-14 125264 Module Assy, 1T16
Gated Inverter 3-20 127391 Module Assy, HT15
Delay Line Sensor
12-3 125264 Module Assy, 1T16
Gated Inverter 3-6 127393 Module Assy, BT22
Fast Buffer
13-10 125264 Module Assy, 1T16
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
(1 High) 1- 127409 Instl Dwg (Ref Only)
3-24 126611 Module Assy, AT16 3-8 127791 Module Assy, XT13
Rejection Gate Module C
12-18 126611 Module Assy, AT16 3-9 127793 Module Assy, XT14
Rejection Gate Module D
3-16 126615 Module Assy, LT21 8- 128125C Port Expan Assy, 2x3
Logic Element W/Buff (Port A)
7-4 126615 Module Assy, LT21 3-13 128188 Module Assy, 1724
Logic Element W/Buff NAND/NOR Gate
8-3 126615 Module Assy, LT21 3-7 128190 Module Assy, 1725
Logic Element W/Buff NAND Gate
12-13 126615 Module Assy, LT21 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, 1T14
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 130625 Memory Port Expan
F Assy
2-31 126834P Resistor & Logic Assy
9-23 130625 Memory Port Expan
F Assy
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Table A-14. Numerical Index (Cont.)

XDS 901586

Fig. & XDS - Fig. & XDS
Index No. | Part Number Description Index No. | Part Number Description
A-14- - 1- 131419 Door, Rear or Front
1-6 130626H Memory Port Expan 3-32 131633 Module Assy, HT26
S Assy ‘ Memory Pre-Amp
9-24 130626H Memory Port Expan 5-5 ‘131633 Module Assy, HT26
S Assy Memory Pre=Amp
3-34 130902 Module Assy, ST34 v 6-3 131633 Module Assy, HT26
Strobe Generator Memory Pre-Amp
3-3 130942 Module Assy, FT37 2-19 131891-001 | Cable Assy, Busbar Piék-Up
Buffered Latch No.2 )
10-12 131891-001 | Cable Assy, Busbar Pick-Up
7-2 130942 Module 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 Module Assy, FT37 Inhibit Driver
c : - Buffered Latch No.2 i
. _ 3-26 132159 Module Assy, ST22
3-23 130947 Module Assy, BT25 Memory Driver
h BAND Gate
. 4-2 132159 Module 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 v
10-2 132197 Channel, Cable Routing
13-1 130952 Module 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 AND/OR Gate (Port C) :
12-19 130967 Module Assy, BT24 4- 132546Y Basic 4Kx33 Bit Assy
- Buffered AN_D/QR Gate (Port C)
13-13 | 130967 Module Assy, BT24 3-15 | 133053 Mg:g:: g:%,e f‘m
Buffered AND/OR Gate
3-31 | 131292 Module Assy, ST17 12-9 | 133212-171 Mg’i‘;fféx'lez”s
Voltage Regulator
. 13-7 '133212-171 | Module Assy, ZT45
1- 131410 Side Panel Assy Ribbon Cable
- 131416 Basic Cabinet Assy 10-7 | 133623 Port Expander F Assy

(Continued)
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Table A-14,. Numerical Index (Cont.)

XDS 901586

Fig. & XDS$ - Fig. & XDS
Index No. | Part Number Description Index No. | Part Number Description
A-14- 9- 136978F Fixed, Accessory Frame -
Assy
13-14 133625 Printed Wiring Board, , o
Cable Twisted Pair 9-1 136979 . Bracket, Chassis Mtg LH
12-20 ° -|133625 Printed Wiring Board, 9-2 136980 Bracket, Chassis Mtg RH
Cable Twisted Pair ‘
3 10- 136992C Memory Port Expan F Assy
11-7 133645 Port Expander S Assy : o
3-36 137481-171 | Interframe Ribbon Cable
- 133651E Memory Port Expan S Assy Assy
13-14 133763-001 Cable Plug Module Assy 2 12-9 _13.7481-]71 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 Kif/BasicCobinet
(P252-P253) _
- 139204 Hardware Kit/Front Frame
12-20 133764-401 Cable Plug Module Assy ) -
B ‘ (P252-P253) 1- 139205 Hardware Kit/Center
B Frame
13-14 133763-651 Cable Plug Module Assy
. (P252-P253) 1= 139515 Hardware Kit/Fixed Frame
2-18 133955 Busbar Assy 2-3 139592 Block, Shear Pin Mtg
2-41 134169 Door, Chaﬁsis 2-4 139593 . Block, Spring Frame Stop
2-38 134170-001 Bracket, Door Match Mtg 2-2 145314 Cover, Shear Pin Mig
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-Channel Mtg o 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, Filter LH
9-44 | 134826-002 | Bracket, Filter RH
9-34 | 134861 Auxiliary Fan Assy
10-3 136132 Channel, Cable Routing
1-4 ‘ 136978F Fixed, Accessory Frame
Assy
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