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ABSTRACT

This document describes the Operation of the Memory Logic Unit
(MLU) of the ILLIAC IV Processing Unit. In particular this document
describes the MLU major components from the functional point of view;
it provides a summary of the main characteristics of the ECL integrated
circuits used in the MLU and describes the WRITE, READ and TRANSFER

cycles with regard to data movements between the PE, PEM and the

ILLIAC IV I/0 Subsystem.

The latter part of this document contains a signal glossary and

a description of the power distribution in the MLU.
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PREFACE

This document is intended to serve as a source of detailed information
regarding the principles of operation of the ILLIAC IV system nmemory
logic unit. It is the first of a set of manuals that, together, will
define the principles of operation of the major subunits of an ILLIAC

IV system processing unit,

This manual will be most effective when used with the full set of
‘memory logic unit logic diagrams. The Burrougﬁs Corporation drawing
numbers for these diagrams are:

1727-2188

1727-8755 (2 sheets)

1727-9084

1728-1486

1732-1076

1732-1019

1732-1092

For the reader's convenience, excerpts from these diagrams are included
with the text. The excerpts are not controlled by an engineering
change control procedure; in any discrepancy between the contents of

the manual and the logic diagrams, the logic diagrams shall prevail.



SECTION 1.0

INTRODUCTION

The memory logic unit (MLU) is a subunit of the ILLIAC IV processing unit:

(PU). It serves as the main data switch for its PU, routing data between

" major subunits of the ILLIAC IV system during write memory cycles, read

memory cycles‘ and transfer cycles. Each PU in the system includes one MLU.

Figure 1-1 illustrates the relationship of the MLU to other elements in the

ILLIAC IV system in terms of their data paths through the MLU.
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MLU Data Paths




As the emphasis in Figure 1-1 on data péths suggests, all MLU activity
is based on the movement of data. These MLU activities constitute three
types of data movement operations: write memory cycles, read memory

cycles and transfer cycles.

A. Write Memory Cycle - Data is written into the processing
element memory (PEM). The source of the data may be the
processing element (PE), control unit (CU) or input/output

subsystem (I0SS).

B. Read Memory Cycle - Data is fetched from the PEM. The
destination of the data may be the PE, control unit

buffer (CUB) or I0SS.

C. Transfer Cycle - Data is sent from the PE to the CUB.

In all cases, the data is routed thrdugh the MLU, which must multiplex

the various data paths.

The data paths shcewvu in Figure 1-1 are 64 bits wide. CU and IO0SS write
cycles and all read cycles always involve the movement of full 64-bit
words. The PE, however, may choose to write or transfer either 32-bit

or 64-bit words,

The PE writes or transfers the full 64-bit word by selecting both of a
pair of control lines to the MLU. These control lines each enable a
separate 32 bits of the appropriate data path (PE write or tramsfer). To
write or transfer a 32-bit word, the PE selects only one of the control
lines. The one it selects will depend on which half of the PE write or

transfer data path it wishes to enable.

One 32-bit word is referred to as the inner word and the other as the outer
word. This partitioning of the PE write and transfer data paths is done

to satisfy PE requirements for an.inner word/outer word data format.
.Details regarding the use of this format are contained in the PE theory of

operations manual.



Address information for read and write memory cYcles is provided by the CU
through the PE, No address information is needed for transfer cycles. Those
control signals not generated by the MLU (e.g., cycle initiate signals) are

also issued to the MLU from the CU through the PE.

Inéernal MLU logic employs ECuL circuits. However, because two of the
devices with which the MLU communicates use CIuxL circuits, the MLU includes
signal level conversion circuits to provide logic level compatibility

among the devices. The units that use CIuxL circuits are the PEM and I0SS.
The PE and CUB are both ECuL devices.

The level converters are located at those points in the MLU signal paths

where the MLUvinterfaces with the PEM, I0SS and CUB,

-NOTE-
Although internal CUB logic uses ECuL
circuits, the MLU-to-CUB interface uses
thevsame CTpL driver circuits employed
by the MLU-to-I0SS interface. For this
‘reason, -signals sent trom the MLU to the
CUB are converted from ECuL levels to
CEaLvlevels at the MLU and reconverted
from CIxL levels to ECxL levels in the CUB.

Because ECuL levels are -0.4 V and +0.4 V and CTuL levels are -0.5 V and
+2.5 V, ECpL-to-CTuL converters are designated up converters. CTuL-to-ECuL

converters are designated down converters.
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SECTION 2.0
MI.U COMPONENTS

The logic comprising an MLU can be classified into five functional categories:
memory information register, (MIR), memory timing (MT), memory control (MC),
input/output (IO) and up converter (UC). Figure 2-1 provides a block diagram

of these functional components.

The logic responsible for performing these functions is distributed among
five distinct printed circuit card types. For the most part, the logic is
distributed along functional lines; for this reason the five card types

are referred to by the five function labels listed above. This functional
separation is not complete, however. Down conversion logic is located on the
MIR cards and on the I0 cards, Up conversion responsibility is also shared

by the UC cards and some logic on the IO cards.

The parenthetical number next to each function label in Figure 2-1 indicates

the quantity of printedycircuit cards there #re of that type in a single MLU.

2.1 MEMORY INFORMATION REGISTER

The MIR logic is the main switching station for data passing through the MLU,
Read/transfer select gates multiplex read and transfer data paths, selecting
one set of data or the other and routing it to the IO cards. PE/IO select
gates multiplex PE write or transfer data with I0SS write data and drive

the selected data into the MIR latches. The MIR logic also includes a set
of latches for temporary storage of write data from the PE, CU and I0SS and
transfer data from the PE. This temporary storage is required to allow

 time for MLU control logic to prepare for a write or transfer operation.

A set of down converters is also included on the MIR cards to convert the
C?PL logic levels of the read data received from the PEM to the ECL logic
levels required by MLU circuits. Details regarding the need for logic level
conversions at various points in the data paths are providéd in Section 3.0.
‘The four functions performed by MIR logic are illustrated by the block

diagram in Figure 2-2.

2-1
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There are eight MIR cards in an MLU, each of which accommodates eight data
bits. These'eight cards are not organized in a simple sequence (i.e., MIR1,
MIR2, MIR3...MIR8) because of the inner word/outer word data format used

for PE write and transfer data. Wiring of the data paths into and out of the
MIR cards takes into account the byte organization of the inner and outer
words. The inner word consists of bytes 2 through 5 the outer word, which
is routed through the MIR as a continguous group, consists of bytes 1, 6, 7
and 8. Tables-2-1 and 2-2 match the eight data bytes with their respective
MIR cards. Table 2-1 shows the order in which these cards are plugged into

the MIR connector panel; Table 2-2 provides the 51gna1 names of the various

data paths that pass through the MIR and identifies their ‘respective sources

and destinations.

Table 2-1. Dpata Routing Through MIR Cards

WORD : INNER WORD OUTER WORD

MIR MIR | MIR |MIR [MIR |MIR |MIR [MIR [MIR
CARD 2 |3 (& |s ;1 1le |7 ‘|s
NO, .- |
" BITS '
ASSIGNED | 8-15 | 16-23|24-31|32-39] 0-7 | 40-47]48-55 | 56-63
TO CARD ,
prd ' o |Jn
CONNECTOR | JO4 J05 | J06 | Jo7 | 308 | Jog {J1 |
NO. o

Table 2-3 lists all signals entering and leaving the MIR cards and identifies
-their respective sources and destlnatlons. This table is followed by a

glossary of those signals.



MIR

SOURCE OF DATA BIT

DESTINATION OF DATA BIT

CARD | BIT PE/CU 1/0 PEM U-¢ PE 1/0
NUMBER NUMBER {PLW-W() --0 [MIWIW() ~-1 [MOWFW() --1 {MOWFW () --0 [MOWPW () --1 MOWIC()~-1
0. 00 00 00 00 00 00
1 thru thru thru thru thru thru thru
‘ 7 07 07 07 07 07 07
8 08 08 08 08 08 08
2 thru thru thru thru thru thru thru
15 15 15 15 15 15 15
16 16 16 16 16 16 16
3 thru thru thru thru thru thru thru
23 23 - 23 23 23 23 23
24 24 24 24 24 24 24
4 thru thru thru thru thru thru thru
31 31 31 31 31 31 31
32 32 32 3" 32 32 32
5 thru thru thru vhou thru thru thru
39 39 39 39 39 39 30
40 40 40 40 40 40 40
6 thru thru thru thru thru thru thru
47 47 47 47 47 47 47
48 48 48 48 48 48 48
7 thru thru thru thru thru thru thru
55 55 55 55 55 55 55
56 56 56 56 56 56 56
8 thru thru thru thru thru thru thru
63 63 63 63 63 63 63

Table 2-2. MIR Data List -

2-5




Table 2-3, MIR Input/Output Signal List

INPUT SIGNALS OUTPUT SIGNALS

NAME SOURCE NAME DESTINATION
PLW-W0O--0 |PE/J19, 20, 21 MOWPWOO--1 | PE/J19,20,21
PLW-W63--0 |PE MOWPW63--1 | PE
‘MIWIWO00--O |I/0/J1, 2, 3, 4, 5, 6 |MOWIC0O--1 | I/0/J1, 2, 3, L4, 5, 6
MIWIW63--1 [I/0 MOWIC63--1 | I/0
MIWFWOO--1 |PEM/J22,24 MOWFWOO--1 | U.C/J16, 17, 18
| MIWFW63--1 |PEM MOWFW63--1 | U.C
MPIWSEL--1 |MC, MIRS,7,6,5,1,4,3
MIOWSEL--1 ‘bC, MIRB,7,6,5,1,A.3
MSMIRP~--1 |MT2, MT1 ,
MOUTPEN - -1 'MG, MIR8,7.6,5,1,k,3
MTRANEN--1 |MC, MIR8,7,6,5,1,4,3
*MEOBIT--L1 |MC, MIR6,7,8 '
*MEIBIT--L1 | MC, MIR3,L,5

* MEOBIT--Ll is used by MIR#1, 6, 7, 8.
% MEIBIT--L1 is used by MIR#2, 3, 4, 5.

It must be noted also that PLW-W(00-63)--0/1 is in positive logic, which
compared to the MLU negative logic corresponds to PLW-W(00-63)--1/0.

2-6



MNEMONIC

MEIBIT-L1*

MEOBIT-L1

MIOWSEL~1

MIWFWOO-1
through
MIWFW63-1

SOURCE
DESTINATION

MT1 to MC

MT1 to MC

MC to MIR(1-8)

PEM to MIR(1-8)

]

DEFINITION

Latched E1 bit

Output of latch set by
E1 bit from PE

Allows 32-bit inner word
to be written into PEM
or transferred to CUB

Latched E bit

Output of latch set
by E bit from PE

Allows 32-bit outer
word to be written into
PEM or transferred to CUB

Input/OQutput Buffer
(IOB) write select

Output of MC decode logic
when I0SS has been identified
as source of write data

Gates I0SS write data into
MIR latches for temporary
storage

PEM read data

CTL level data from the
PEM, which is applied
to down converters on
the MIR cards

PEM output becomes valid
at approximately 225 ns
of the current read cycle;
does not change until

-approximately 155 ns of

next memory cycle

* All signal mnemonics are assigned 10 characters, including one or more

dashes.

dashes are omitted for simplification.

However, in this glossary and elsewhere in the manual some of the

The correct mnemonic for each

signal mentioned in this manual may be found in the master signal glossary

in Appendix A.

2-7



MNEMONIC

MIWIW00-1
through
MIWIW63-1

MOUTPEN~1

‘MOWFW00-1
through
MOWFW63-1

MOWICO00-1
through
MOWIC63-1

SOURCE

DESTINATION

I0(1-6) to MIR (1-8)

MC to MIR(1-8)

UC(1-3) to PEM

MIR(1-8) to
10(1-6)

2-8

DEFINITION

© I0B input data

® 10SS writa data after
level conversion to ECL
by circuits on IO cards

® Applied to PE/IO select
gates on MIR cards

® Data is valid from
approximately 40 ns to
70 ns of a write cycle

@ Qutput enable

® Gates read data through
read/transfer select gates
on MIR cards

® Occurs at beginning of

output enable period of
MLU cycle

® PEM write data - ClpL

© Yrite data that is sent
to PEM from up converters

® Data is valid for approxi-

mately 250 ns of write
cycle

® CUB-10B read/PE~CUB
transfer data

® Qutput of read/transfer

. select gates on MIR cards

® Becomes valid as transfer
data during transfer en-
able period of MLU cycle;
becomes valid as read data
during output enable per-
iod of MLU cycle



MNEMONIC

MOWPWOO-1
through
MOWPW63-1

MPTWSEL-1

MSMIRP1-1
through
MSMIRP8-1

MTRANEN-1

SOURCE
DESTINATION

MIR(1-8) to PE

MC to MIR(1-8)

MT(1-2) to
MIR(1-8)

MC to MIR(1-8)

DEFINITION

8 PE output data

e ECL level read data

sent from down conver-
ters on MIR cards

Data is valid from
approximately 235 ns

of the read cycle to
approximately 165 ns

of the next memory cycle

PE write/PE-CUB
transfer select

Output from MC de-
code logic when PE has
been identified as

- source of write o trans-

fer data

Is ANDed with MEC37T-1
and MEIBIT-1 to gate
outer word and i, nar
word of write or transfer
data to inputs of MIR
latches

MIR: strobes

Used by MIR logic to
clock write or transfer
data into MIR latches

Occurs at approximately
55 ns of the MLU cycle

8 ns pulse width

.Transfer enable

Gates transfer data
through read/transfer
select gates on MIR cards

Occurs at beginning of
transfer enable period of
MLU cycle



SOURCE

MNEMONIC DESTINATION DEFINITION
PLW~-W00-0 PE to MIR (1-8) ©® PE input data
through

PLW-W63-0 , ® ECL level data bits
: sent from PE to PE/10
select gates on MIR
cards

% Data may have originated
at CU but, at this point
in data flow, is indistin-
guishable from PE write
data

® Data is valid from app-
roximately 50 ns to 70 us

® One clock‘period wide

2.2 MEMORY TIMING

This logic is responsible for generating the timing signals used to control
the data flow through the MLU during read, write and transfer operations,
The memory timing logic is distributed among three printed circuit cards,

which are referred to as MT1, MT2 and MT3.

The principal logic elements on each MT card are two variable delayllines
DL1 and DL2, each having a maximum delay value of 50-ns, and four 50-ns tapped

delay lines., These taps are at 5-ns increments; not all of the taps are used.

The output of DLI on MT1l is used to strobe a pair of control pulses
(P-~--E--30 and P----1--30), which are issued by the PE, into a pair of
latches located on MT1l. These are the pulses that are used by the PE to
control the 32-bit inner word and 32-bit outer word in a PE write ox transfer
operation. The output of DLl on MT2 strobes a pair of read select pulses
(MCURSEL--1 and MIORSEL--1) into a pair of latches 1oca£ed on MT2. The
output of DLl on MI3 is not used. »

The output of DL2 on MT1 is used to adjust the timing of the MIR strobes.
The MIR strobes are the pulses that clock write and transfer data into the
MIR latches. The second variable delay lines (DL2) on MI2 and MT3 are

not used.
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Among the three MT cards, there are a total of 12 tapped delay lines. These

12 delay lines are connected in series.

Figure 2-3 illustrates the relative positions of the components on the MT
cards, This illustration is included because component numbering on the MT
cards is not consistent with the numbering scheme used for other MLU card

types.

Figures 2-4 and 2-5 provide a functional interface diagram and an inter-
connection diagram for the MT and MC cards. Table 2-4 lists the signals
that enter and leave the MT cards and identifies their sources and

destinations. The signals listed in that table are defined in the following

glossary.
SOURCE
MNEMONIC DESTINATION DEFINITION
MCURSEL-1 MC to MT2 ® CUB read select
@ Tndicates that JUs
i has been selectcd as
destination of rezd
data
MCURSEL-L1 - MT2 to MC ® Tatched CUB read
: select

® Qutput of a latch set
by MCURSEL-1

® Maintains CUB read select
until data is gated out
to CUB during output
enable period of read
cycle

® Jatch sets at approx-~

imately 130 ns of CUB
read cycle

2-11



NOTE: Components at positions:

1) Ul, 19, Ul7, U25 are Clock Terminations
2y vuv2, vé, v8, ulo, Ul2, ulée, Ul8, U22, U24, U27, are Pulldown resistors
3) Ul4 is Clock Buffer Reference Module

4) U4, U20 are Terminating Resistors
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D 706.5 D 11944 “]053 D

. Uy Ve U U Mie Uty Uil Uz —
So ns 063 I;;g? Lo . ’SE
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T HPS ' .. ; ‘ —

Ui
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e

DhY | wiph 505 S =
7O PS D : ‘ i
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Figure 2-3, Component Numbering Scheme for MT Cards
(Component Side)
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Table 2-4.

Memory Timing Card Input/Output
Signal List

OUTPUT SIGNALS

M.T. INPUT SIGNALS
CARD
# NAME SOURCE NAME DESTINATION
MIMCTNP--1 Mc/6C11 MEIBIT--I1 | MC/B38
MZTPWCW---0 MC/B20 MEOBIT--I1 | MC/A39
MSMIRPL--1 | MI#1/C15 | MWINITP--1 MC/B2L
Pee-wE--30 | PE/J19-CL5| MSMIRPL--O | MI#2/Dl2
Poeo-1--30 | PE/J19-ALS| MSMIRPL--1 | -MT#1/D12
MSMIRP1--1 | MIR3/CU5
1 MSMIRP2--1 | MIR5/CL5
MSMIRP3--1 | MIR6/CLS
MSMIRPL--1 | MIR8/CL5
MSCUIOP--1 | MT#2/A23
MTEFFS---0 | MC/B26
. MIMCTRP--1 | MT#2/A11
. MTSFFS---0 | MC/B12
MWPROTP-~-1 MC /a1
MIMCTRP--1 | MT#1/B2lk | MIORSEL-L1 | MC/B18
' MSCUIOP--1 | MT#1/A33 | MCURSEL-LL | MC/C1l
MSMIRPL--1 | MT#1/G17 | MTSFFR---O | MC/B6
MCURSEL--1 | MG/2ch5 | MTEFFR---O | Mc/Dik
MIORSEL--1 | MC/1C15- | MSMIRPS--1 | MIR2/CYS
MSMIRP6--1 | MIRL/CLS
2 MSMIRP7--1 | MIRL/CL5
MSMIRP8--1 | MIR7/CH5
MECFFR---0 | MC/D26
MOEFFS---0 | MC/ALL
MIMCTSP--1 | MT#3/A11
MOSFFS---0 | MC/A9
53 | MIMCTSP--1 MT#2/Bok | MOSFFR---O | MC/CS
MOFFFR---0 | MC/B8
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MNEMONIC

MEIBIT-L1

MEOBIT-L1

MIMCTNP-1

MIMCTIRP-1

SOURCE

DESTINATION

MT1 to MC

MT1 to MC

MC to MT1

MT1 to MT2

2-16

DEFINITION

® Tatched E1 bit

® Qutput of latch set by
E1 bit from PE

® Allows 32-bit inner word
to be written into PEM
or transferred to CUB

@ Jatched E bit

® Qutput of latch set
by .E bit from PE

® Allows 32-bit outer
word to be written into
PEM or transferred to CUB

® Initiate selectec! memory/
transfer cycle

® Input to delay 17 .e;
initiates sequewce of
timing pulses for read,

write or transfer cycle

@ Results from FIMC-1 AND
- FMSEL~1 or FZTPWCW-0

® One clock period wide

® MT1 delay line output

@ Qutput of series of delay

lines on MT1

@ Used as input to MT2
delay line series -

@ 50 ns pulse width



MNEMONIC

>MIMCTSP—1

MIORSEL-1

MIORSEL-L1

MLCFFR~0

SOURCE
DESTINATION

MT2 to MT3

MC to MT2

MT2 to MC

MT2 to MC
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DEFINITION

o MT2 delay line oﬁtput

@ Qutput of series of delay
lines on MT2

e Used as input to series
of delay lines on MT3

& 50 ns pulse width

©® T0B read select

@ Qutput of MC decode logic
when I0SS has been identi-
fied as destination of
read data

® Tatch I0OB read select

® Qutput of latch set by
I0B read select signal

® Preserves the I0B read
select condition until the
read data has been gated
out to the IO0SS

® Becomes valid at approxi-

mately 130 ns of the read
cycle

@ Control F-F reset

e Resets memory write enable

flip-flop and transfer flip-

flop

e Occurs at approximately
250 ns of MLU cycle

e 50 ns pulse width



MNEMONIC

MOEFFR-0

MOEFFS-0

MOSFFR-0

MOSFFS-0

MSCuiOoP-1

SOURCE

DESTINATION

MT3 to MC

MTZ to MC

MT3 to MC

MT2 to MC

MT1 to MT2
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DEFINITION

@ Reset output enable F-F

® Resets output enable flip-
flop at approximately
370 ns of MLU cycle

2 50 ns pulse width

® Set output enable F-F

® Sets output enable flip-
flop at approximately
270 ns of MLU cycle

® Begins output enable
period of MLU cycle

@ 50 ns pulse width

® Reset output strobe F-F

® Resets output/t+warsfer
strobe generato. at app-
roximately 350 ns of MLU
cycle

® 50 ns pulse width

® Set’ output strobe F-F

® Sets output/transfer
strobe generator at app-
roximately 290 ns of MLU
cycle

® 50 ns pulse width

® CU/I0 read select latch

@ Strobes the CU and 10
read select latches on MT2

© Occurs at approximately 130
ns of MLU cycle ‘ ‘

® 50 ns pulse width



SOURCE

MNEMONIC DESTINATION
MSMIRPL-1 MT1 to MT1
MSMIRPL-0 MT1 to MT2
MSMIRPL-1 MT(1-2) to
through © MIR(1-8)
MSMIRP8-1

MTEFFR-0 . MT2 to MC
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DEFINITION

® MIR strobe pulse

@ Used to generate four of
the eight MIR strobe
signals, MSMIRP(1-4)-1.

® Occurs at approximately
55 ns of MLU cycle

© 8 ns pulse width

® MIR strobe pulse

® Complement of MSMIRPL--1

@ Used to generate four of
the eight MIR strobe
signals, MSMIRP(5-8)-1

® Occurs at approximately
55 ns of MLU cycle

¢ 8 ns pulse width

® MIR strobes
@ Used by MIR logic to
clock write or transfer

data into MIR latches

® Occurs at approximately
55 ns of the MLU cycle

¢ 8 ns pulse width'

@ Reset transfer enable
F-F

® Resets transfer enable
flip-flop at approximately
265 ns of MLU cycle

¢ 50 ns pulse width



MNEMONIC

MTEFFS-0

MTSFFR-0

MTSFFS-0

MWINITP-1

SOURCE
DESTINATION

MT1 to MC

MT2 to MC

MT1 to MC

MT1 to MC
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DEFINITION

@ Set transfer enable F~F

& Sets transfer enable
flip-flop at approximately
165 ns of MLU cycle

@ Begins transfer enable
period of cycle

® 50 ns pulse width

® Reset transfer strobe F-F

® Resets output/transfer
strobe generator at
approximately 245 ns of
MLU cycle

@50 ns pulse width

® Set transfer strobe F-F
@Sets output/transfer
generator ai approzimately

185 ns of MLU cycle

@50 ns pulse width

®Write initiate

® Used with write control
signal to generate initiate
memory signal (MINITPL-~O)

@ Occurs at approximately
55 ns of MLU cycle

©50 ns pulse width



MNEMONIC

MWPROTP-1

MZTPWCW-0

SOURCE

DESTINATION

MT1 to MC

MC to M.T1
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DEFINITION

® Write protect

@ Sets the memory protect
error flip-flop if
error has been detected
or sets write enable flip-
flop if no error is det-
ected

® Occurs at approximately
40 ns of read or write
cycle; is suppressed by
MZTPWCW-0 during transfer
cycle to prevent setting
of write enable flip-flop

® 50 ns pulse width

® Transfer cycle

® Qutput of transfer flip-
flop when flip-flop is set
by FZTPWCW-0

® Indicates that MLU is
performing transfer
operation

® Conditions other MLU logic
to allow transfer of data
from PE to CUB

® Prevents MWPROTP-~1 from
setting write enable flip-
flop; this, in turn, pre-
vents MLU from issuing
write enable signals to PEM



SOURCE
MNEMONIC DESTINATION . DEFINITION

P-E-30 ' PE to MT1 ® E bit signal

@ Sent by PE to allow pass-
age of the outer word of
PE write or transfer data
(bits 00 through 07 and 40
through 63) through the MLU

® Sets the E bit latch on
MT1l to generate MEOBIT-LL

® At least one clock period
wide

P-1-30 . PE to MT1 e E1 bit signal

e Sent by PE to allow
passage of the inner
word of PE write or
transfer data (bits 08
through 39) through the
MLU

@ Sets the El bit latch on
MTI to generate MEIBIT-L1

o At least one clock period
wide

2.3 MEMORY CONTROL

The MC logic generates those signals needed by the other MLU logic to initiate,
carry out and terminate read, write and transfer cycles. MC logic performs

a memory protect function as well. The memory protect circuits examine

the four least significant address bits and, during write operations, prevent
access to a block of 128 PEM addresses if the PE indicates that they are to

be protected.

Table 2-5 lists all signals entering and leaving the MC card and identifies
their sources and destinations, These signals are defined in a glossary
that follows the table. The functional relationship of the MC card to
other elements of the MLU is shown in Figure 2-4. The signal interfaces

shared by the MC card and MT cards is illustrated in Figure 2-5.
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Table 2-5,

Memory Control Card Input/Output
Signals List

INPUT SIGNAL OUTPUT SIGNAL

NAME SOURCE NAME DESTINATION
PYW-W05--0 PE MWOUTEN--0 | UC#e/D26
PYW-WO6--0 PE MWINNEN--O | UC#2/C1l
PYW-WOT--0 PE MPROER---1 | PE
PYW-WC8-~0 PE MIMCTNP--1 | MIT#1/A11
FMEMPRO--1 PE MINITFL--0 | UC#2/C39
MEOBIT--L1 MT#1/A5 MZTPWCW--0 | MT#1/Ak1
MEIBIT--L1 MT#1/C3 MTRANEN--1 | MIR#1-8/D1L
MWPROTP-~1 MT#1/A35 | MOUTPEN--1 | MIR#1-8/C17
FRMPRO---0 PE MSTROBE--1 | IO#1, 4/ok4
MWINITP--1 MT#1/C23 | MCURTSL--1 | IO#1-3/72
FIMC-----1 PE MCURTST--3 | TOAL-6/72
FMSEL -1 PE MIOROSL--1 | TO#1-3/70
FZTPWCH--0 TE MIOROSL--3 | TOf4-6/70
MICFFR---0 MT#2/B36 | MCURSEL--1 | MT#2/A3
MCABCLR--0 MLU MPTWSEL--1 | MIR#1-8/Bl2
MCURSEL-L1 MT#2 /A5 MIORSEL--1 | MT#2/B2
MOEFFS---0 MT#2/BU8 | MIOWSEL--1 | MIR#1-8/Dhl
MOEFFR---0 MT#3/A29 | MEOBIT--L1 | MIR#8/Blil
MOSFFS---0 MT#2/B30 | MEIBTI--L1 | MIR#5/BLL
MISFFS---0 MT#1/B30
MOSFFR---0 MT#3/A39
MISFFR---0 MT#2/A39
MTEFFS---0 MT#1/BL8
MTEFFR---0 MTHo/A29
MIORSEL-L1 MT#2/C3
PREAD----1 PE
FMDSEL1--1 PE
FMDSEIO--~1 PE
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SOURCE
MNEMONIC : DESTINATION DEFINITION

FIMC-1 CU via PE to MC e Initiate memory cycle

@ Used by PE to begin any
read or write cycle

e All MLU timing during
read or write is ref-
erenced to arrival of
FIMC-1 at MC

@ One clock period wide

FMDSELO~1 CU via PE to MC e Memory data select
and
FMDSELI-1 ® Combination of logic

levels identifies source
of write data or destin-
ation of read data

e Used by MC to develop
appropriate data gating
signals

@ Also used to override
E-bit signals (P~£-30,
P-1-30) during CU or
I0SS write operations

® Become valid at same
time as FIMC-1 and remain
valid until next FIMC-1

FMEMPRO~1 CU via PE to MC @ Memory protect

© Enables memory protect
circuits on MC card if
PE wishes to protect
PEM address locations
0000 through 0127 (decimal)
from a write cycle

@ Becomes valid at same
time as FIMC-1 and re-
mains valid until next
FIMC-1
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MNEMONIC

FMSEL-1

FREAD-1

FRMPRO-0

FZTPWCW-0

SOURCE

DESTINATION

CU via PE to MC

CU via PE to MC

CU via PE to MC

CU via PE to MC

2-25
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DEFINITTON

Memory select

Used by CU to select
specific memory out of
all memories in array

Becomes valid at same
time as FIMC~1 and
remains valid until
next FIMC-1

Read/Write control

Used by PE to specify
read or write cycle to
MLU

Low logic level specifies
read; high logic level
specifies write

Becomes valid at same
time as FIMC-1 and re-
mains valid until next
FIMC-1

Memory protect error
reset

Used by CU to reset
memory protect error

latch on MC card

One clock period wide

Initiate transfer

Used by PE to begin
transfer cycle

All MIU timing during
transfer is referenced

to .arrival of FZTPWCW-0

One clock period wide



SOURCE
MNEMONIC DESTINATION ) DEFINITION

MCABCLR-0Q PU pwr Supply to MC ® Cabinet clear

® Resets MC flip-flops
when power is turned on

¢ Signal goes low when
power sequencing is
complete

MCURSEL~-1 MC to MT2 @ CUB read select

- @® Tndicates that CUB
has been selected as
destination of read
data

MCURSEL~-L1 MT2 to MC @ L.atched CUB read
select

@ Output of a latch set
by MCURSEL-1

® Maintains CUB read select
until data is gated out
to CUB during output
enable period of read
cycle

e Latch sets at approx-
imately 130 ns of CUB
read cycle

MCURTSL-1 MC to IO (1-3) © CUB output select
MCURTSL-3 MC to I0 (4-6) .
e These signals gate read
or transfer data to the
CUB

e Both are true during
transfer enable period
of transfer cycle or
output enable period of
read cycle
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MNEMONIC

MEIBIT-L1

MEOBIT-L1

MIMCTNP-1

MINITPL-0

SOURCE

DESTINATION

MT1 to MC

MT1 to MC

MC to MT1

MC to UC2
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DEFINITION

e Latched E1 bit

o Output of latch set by
El bit from PE

e Allows 32-bit inner word
to be written into PEM
or transferred to CUB

e Latched E bit

® Output of latch set
by E bit from PE

® Allows 32-bit outer

word to be written into
PEM or transferred to CUB

e Initiate selected nmemory/
transfer cycle

e Input to delay li-.e;
initiates sequence of
timing pulses for read,
write or transfer cycle

® Results from FIMC-1 AND
FMSEL-1 or FZTPWCW-0

® One clock period wide

® Tnitiate memory-ECL

®@yWill initiate read or
write activity in PEM
after level conversion by
UC2 circuits :

@ One clock period wide
~during read cycles; 50 ns
wide during write cycles



MNEMONI C

MIOROSL-1
and
MIOROSL-3

MIORSEL-~1

MIORSEL-L1

MIOWSEL-1

SOURCE
DESTINATION

MC to I0 (1-3)

MC to I0 (4-6)

MC to MT2

MT2 to MC

MC to MIR(1-8)
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DEFINTTION

e 10B output select enable

® Gates read data through
the I0 logic to the IO0SS

® Occurs during the output
enable period of read
cycle if the IO0SS has been
identified as the destination

® TOB read select

® Qutput of MC decode logic
when TI0SS has been identi-
fied as destination of
read data

@ Tatch I0B read select

® Qutput of latch set by
" I0B read select signal

@ Preserves the I0B read
select condition until the
read data has been gated
out to the IO0SS

e Becomes valid at approxi-
mately 130 ns of the read
cycle

® Tnput/Output Buffer
(I0B) write select

@ Qutput of MC decode logic
when I0SS has been identified
as source of write data

eGates I0SS write data into
MIR latches for temporary
storage



SOURCE
MNEMONIC DESTINATION : DEFINITION

MLCFFR-0 MT2 to MC ® Contrel F-F reset
® Resets memory write enable
flip-flop and transfer flip-
flop

© Occurs at approximately
250 ns of MLU cycle

® 50 ns pulse width

MOEFFR-0 MT3 to MC ® Reset output enable F-F
® Resets output enable flip-
, flop at approximately
370 ns of MLU cycle

® 50 ns pulse width

MOEFFS-0 MT2 to MC ® Set output enable F-F
® Sets output enable flip-
flop at approximately

270 ns of MLU cycle

® Begins output enable
period of MLU cycle

® 50 ns pulse width

MOSFFR-0 MT3 to MC e Reset output strobe F-F
e Resets output/transfer
strobe generator at app-
roximately 350 ns of MLU
cycle

® 50 ns pulse width

MOSFFS-0 MT2 to MC ® Set output strobe F-F
® Sets output/transfer
strobe generator at app-
roximately 290 ns of MLU
cycle

® 50 ns pulse width
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- MNEMONIC

MOUTPEN-1

MPROER-1

MPTWSEL-1

SOURCE
DESTINATION

MC to MIR(1-8)

MC to PE

MC to MIR(1-8)
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DEFINITION

® Qutput enable

® Gates read data through

read/transfer select gates
on MIR cards

Occurs at beginning of
output enable period of
MLU cycle

Memory protect error

Output of memory protect
error latch, which is set
when write operation is
attempted in protected
area of PEM

Signal is sent to CU
via PE '

Does not prevent cab-
sequent write operations

Latch is reset by FRMPRO-0
from CU

PE write/PE-CUB
transfer select

Output from MC decode

logic when PE has been
identified as source of
write or transfer data

Is ANDed with MEOBIT-1
and MEIBIT-1 to gate
outer word and inner
word cf write or transfer
data to inputs of MIR
latches |



MNEMONIC

MSTROBE-1

MTEFFR-0

MIEFFS-0

MTRANEN-1

MISFFR-0

SOURCE
DESTINATION

MC to I01,4

MT2 to MC

MT1 to MC

MC to MIR(1-8)

MT2 to MC
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DEFINITION

@ TOB/CUB data strobe

e Qutput of strobe flip-
flop

® Sent to up converters
on IO cards for conversiocn
to CTuL levels

@ Reset transfer enable
F-F

® Resets transfer enable
flip-flop at approximately
265 ns of MLU cycle

8 50 ns pulse width

8 Set transfer enable F-F

e Sets transfer enable
flip~-flop at approximately
165 ns of MLU cycle

e Begins transfer enable
period of cycle

@ 50 ns pulse width

® Transfer enable

© Gates transfer data
through read/transfer
select gates on MIR cards

@ Occurs at beginning of
transfer enable period of
*MLU cycle

© Reset transfer strobe F-F

® Resets output/transfer
strobe generator at
approximately 245 ns of
MLU cycle

6 50 ns pulse width



MNEMONTIC

MISFFS-0

MWINITP-1

MWINNEN-0O

MWOUTEN-0

SOURCE
DESTINATION

MT1 to MC

MT1 to MC

t
MC to UC2

MC to UC2
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DEFINITION

e Set transfer strobe F~F

e Sets output/transfer
generator at approximately
185 ns of MLU cycle

o 50 ns pulse width

e Write initiate

e Used with write control
signal to generate initiate
memory signal (MINITPL-0)

® Occurs at approximately
55 ns of MLU cycle

® 50 ns pulse width

e Write inner "enable - ECL

e Qutput of MC decode logic
whenever inner word of PE
write data is to be written
into PEM

e Sent to up converter logic
for conversion to CTuL
level

e Write outer enable - ECL

® Qutput of MC decode logic
whenever outer word of PE
write data is to be written
into PEM

¢ Sent to up converter
logic for conversion to
CIpL level



MNEMONIC

MWPROTP-1

MZTPWCW-0

SOURCE

DESTINATION

MT1 to MC

MC to M’I‘1

233

DEFINITION

e Write protect

® Sets the memory protect

error flip-flop if

error has been detected

or sets write enable flip-
flop if mno error is det-
ected

@ Occurs at approximately

40 ns of read or write
cycle; is suppressed by
MZTPWCW~-0 during transfer '
cycle to prevent setting
of write enable flip-flop

50 ns pulse width

Transfer cycle

® Qutput of transfer flip-

flop when flip-ficp is set
by FZTPWCW-0

® Indicates that MLU is
performing transfer
operation

® Conditions other MLU logic
to allow transfer of data
from PE to CUB

@ prevents MWPROTP-1 from
setting write enable flip-
flop; this, in turn, pre-
vents MLU from issuing

"write enable signals to PEM



SOURCE

MNEMONIC ‘ DESTINATION DEFINITION

PYW-W05-0 PE to UC(1-3) . @ PE memory address register
through ‘ bits

PYW-W15-0

® ECL level address bits sent
from PE to up converters
for conversion to CTpL
levels

® CTuL levels to be used by
PEM to access desired
memory location for read
or write operation

@ Four high-order ECL level
bits are also examined by
memory protect logic as
part of memory protect ac-

tivity
PYW-W05-0 PE to MC ® Memory protect bits of
through ‘ memory address

PYW-WO8~0
e Memory protect circuits on
MC card examine these bits as
part of memory protect
activity

All MC logic is contained on a single printed circuit card.

2.4 INPUT/OUTPUT

This logic includes data drivers for sending read data to the IOSS or CUB or
for sending transfer data to the CUB. It also includes receivers for

accepting write data from the I0SS.

In addition, signal level conversion is provided by IO circuits for both
incoming and outgoing signals. The CINL logic levels of write data received
from the I0SS is converted to the ECL levels required by tﬁe MLU. The ECL
logic levels of read data and strobe signals being sent to the IOSS or CUB
are converted to the corresponding CTpL levels. Transfer data and strobe sig-

nals being sent to the CUB are also converted from ECL to Ggﬂ,logic levels.

The 10 logic is distributed among six cards, which are designated IOl through

106. Table 2-6 shows which data bits are routed to which IO cards.
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Figure 2-6 provides a functional interface diagram of the six I0 cards.
Table 2-7 lists all signals that enter and leave the I0 cards. These

signals are defined in the glossary below.

SOURCE ’

MNEMONIC DESTINATION DEFINITION

MCURTSL~1 MC to IO (1-3) @ CUB output select

MCURTSL-3 MC to 10 (4-6) These signals gate read
or transfer data to the
CUB

¢ Both are true during

transfer enable period
of transfer cycle or
output enable period of
read cycle

MIOROSL~1 MC to IO (1-3) ® 10B output select enable

and

MIOROSL-3 MC to I0 (4-~6) ® Gates read data through
the I0 logic to the T0SS

® Occurs during the output

enable period of read
cycle if the I0SS has been
identified as the destination

MIWIWOO-1 10(1-6) to ® T0B input data

through MIR (1-8) I0SS write data after

MIWIW63-1 level conversion to ECL
: by circuits on IO cards

® Applied to PE/IO select
gates on MIR cards

® Data is valid from

approximately 40 ns to
70 ns of a write cycle
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TOSS
I0SS

MIR

I08S

MIR

1058
CUB
MIR

TOSS
CUB
MIR
CUB

T0SS
CUB
MIR

I0SS

MIR

MZTMWIW=--0

A

A

MOWIW (54-63)--0

MOWCW (54 -63)--0

£

MIWIW(54-63)--1

'

MZTMWCW--2

A

MOWIW(L43-53)--0

-TofL

MIOROSL--1

MCURTSL--1

MSTROBE--1

A

MOWIC (5L-63)-~1

MOWIW(54-63)--1

[

A

4

MOWCW(43-53) -0

A

MIWIW(L3-53)»-1

Mowrw(32-u2);_o

I0#2

MTOROSL--1

a

MCURTSL~~-1

N

MOWIC (43-53)--1

o\

MOWIW (43-53)--1

A

MOWCW (32-42)~~0

A

MIWIW(32-42)--1

MOWIW(22-31)--0

1043

MIOROSL--1

MCURTSL~-~1

Py

MOWIC(32-L2)--1

MOWIW(32-42)-~1

-

MOWCW(22-31)--0

A

A

MIWIW(22-31)~--1

MZTMWCW- -0

A

A

MOWIW(11-21)--0

TO#Y

N

MIOROSL--3

AN

MCURTSL--3

A

MSTROBE--1

A

MOWIC(22-31)--1

MOWIW(22-31)--1

MOWCW(11.-21)-- 0

A

MIWIW(11-21)--1

A

A

MOWIW(0-10)--0

10#5

MIOROSL--3

N

MCURTSL--3

MOWIC(11-21)--1

MOWIW(11-21)--1

A

MOWCW(0-10) -~

MIWIW(0-10)--1

A

Figure 2-6

TO#6

MIOROSL---~3

MCURTSL--3

MOWIC(0-10)~--1

MOWIW(0-10)-~1

o
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I0 Card Functional Interface Diagram

MC/A23
MC/B1l
MC/A5
MIR
10SS

1ok
10#2
MIR

10SS

MC/c23
MC/A15
10#1/04
MIR
10s8

To#L

- I0#L

T08S

. IO0#5

I0#5
MIR
T0SS



Table 2-6,

10 Card Organization

IO CARD ; -
TO#1 I0#2 | I
NUMBER Off o#3 | 1o | 1O#5 | TO#6
PE%IEERD 54-63 | L43-53{ 32-42|22-31 |11-21 | 0-10

- MIU ; -
comvEcToR | 9% Ja J3 Jh 75| J6

géﬁiﬁé?::} are used by IO#1, 2, 3

MIOROSL--3

MCURTSL“-3 are used by IO#[(-, 5, 6

MSTROBE--1 is used by IO#1, 4 only

Table 2-7. 10 Card Input/Qutput Signal List

INPUT SIGNAL OUTPUT SIGNAL
NAME SOURCE NAME DE%%ggA-
MIOROSL--1 | MC/A23 | MOWIWOO--O | IOSS
MIOROSL--3 | MC/C23 i
MCURTSL--1 | MC/Bl1l | MOWIW63--O | IOSS
MCURTSL--3 | MC/A15 | MOWCW0O--0 | CUB
MOWIC00--1 | MIR#1-8 l
T MOWCW63--0 | CUB
MOWIC63--1 | MIR#1-8 | MIWIWOO--1 | MIR#1-8
MOWIWDO--1 | IOSS MIWIW63--1 | MIR#1-8
j MZTMWIW--O | I0SS
MOWIW63-~1 | IOSS MZTMWCW--O | CUB
MSTROBE--1 | MC/A5 MZTMWCW--2 | CUB

2-37




SOURCE

MNEMONIC ' DESTINATION
MOWCWO0-0 I0(1-6) to CUB
through

MOWCW63-0

MOWICOO0-1 MIR(1-8) to
through 10(1-6)
MOWIC63-1

MOWIWOO0-0 I10(1-6) to IO0SS
through

MOWIW63-0
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DEFINITION

¢ CUB output data

8 Read or transfer data
sent to CUB from IO
cards after conversion
to CTuL levels by up
converters on I0 cards

@ Data becomes valid during
output enable period of
read cycle or during trans-
fer enable period of
transfer cycle

® CUB-IOB read/PE-CUB
transfer data

e Qutput of read/transfer
select gates on MIR cards

® Becomes valid as transfer
data during transfer en-
able period of MLU cycle;
becomes valid as read data
duriing oulput enable per=-

iod of MLU cycle

® 10B output data

@ CTL level read data
sent to the IO0SS

@ Data is gated out from
10 cards during output
enable period of read
cycle

@ MOWIW-0 uses same bi-
directional data lines as
MOWIW-1 (I0SS write data)



MNEMONIC

MSTROBE-1

MZTMWCW-0
and
MZTMWCW-2

MZTMWIW-0

SOURCE

MC to I01,4

104 to CUB

I01 to I0SS
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@ TOB/CUB data strobe

© Qutput of strobe flip-
flop

® Sent to up converters
on I0 cards for conversion
to CTul levels

@ CUB output data strobe

6 Pair of strobes that
allow CUB to accept read
or transfer data

% Gated out to CUB with
read data during output
enable period of MLU
cycle or with transfer
data during transfer enable
period of MLU cycle

® TOB output data strobe

@ Strobe that allows I0SS
to accept read data

® Gated out to IOSS with
read data during output
enable period of MLU
cycle



2.5 UP CONVERTER

All signals that leave the MLU for the PEM, CUB or I0SS (but not PE) are
converted from ECL logic levels to CTuLl levels. Since the ECL levels are
relatively lower than the CTul levels, the conversion is referred to as up
conversion. There are three printed circuit cards in each MLU whose principal
function is to perform up conversions. Table 2-8 matches those MLU output

signals that are routed through the UC cards with their respective cards.

Table 2-8. Up Converter Organization

UC CARD ,
NUMBER UCL uc2 Uc3
ADDRESS BIT| A5, A6 A7, A8, All Al4, AlS
NUMBER A?, AIO Al2, Al3
DATA BT 8 through 31 0 through 7 40 through 63
NUMBER .1 732 through 39
OTHER o Memory Initiate-
SIGNALS Write Quter

Write Inner

Some up conversion activity takes place on the 10 Cards as well (refer to
Section 2.4). Details regarding the need for signal level conversions in

the MLU, both up and down, are provided in Section 3.0,

Figure 2-7 provides a functional interface diagraﬁ of the three UC cards.
Table 2-9 lists all signals that enter and leave the UC cards. These signals
are defined in the glossary that follows the table.
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Table 2-9, VUC Card Input/Output
Signal List
| ue INPUT SIGNAL OUTPUT SIGNAL
NA;?ED  NAME SOURCE NAME DESTINATION
PYW-W05--0 | PE/J19 MYW-W05--0 | PEM
PYW-W06--0 | PE/J19 MYW-W06--0 | PEM
PYW-W09--0 | PE/J19 MYW-W09--0 | PEM
1 |PYW-W10--0 | PE/J19 MYW-W10--0 | PEM
MOWFWO8--0 | MIR2, 3,L/|MOWFWO8--1 | PEM
l Jk, 5, 6 i Jee, 23
¢ v
MOWFW31--0 | MIR2, 3, L4/ MOWFW3l--1 | PEM
Ju, 5, 6
PYW-WO7--0 | PE/J20 MYW-WCT--0 | PEM
i PIW-W08--0 | PE/J20  |MYW-WO8--0 | PEM
|PIH-W11--0 | PE/J20  |MYW-W1l--0 | PEM
PIW-W12--0 | PE/J20 MYW-W12--0 | PEM
PYW-W13--0 | PE/J20  |MYW-W13--0 | PEM
MOWFWOO--0 | MIRL/J8  |MOWFWOO-1 | PEM
l lJ23
2 |MOWFWO7--O | MIR1/J8 MOWFWOT--1 | PEM
MOWFW32--0 | MIR5/J7  |MOWFW32--1 | PEM
l lJEQ
MOWFW39--0 | MIR5/J7  |MOWFW39--1 | PEM
MINITPL--O | MC/AL7 MINITPL--1 | PEM
MWOUTEN--0 | MC/A29 MWOUTEN--1 | PEM
MWINNEN--O | MC/B32 MWTNIEN--1 | PEM
PYW-W1k--0 | PE/J21 MYW-W1k--0 | PEM
PYW-W15--0 | PE/21 MYV-W15--0 | PEM
MOWFWLO--1
3 J9, 10,11 l Je3, oh
MOWFW63--0 | MIR6, 7,8/|MO.FWE3--1 | PEM
J9, 10,11 ’
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MYW-WOS5 -~ ‘CJP | PYW-W05--0 M
 MYW-WO06--0 0 | PYW-WO6--0 ﬁ gr
MYW-WO09--0 1\\; | PYW-W09--0 0o T
MYW-W10--0 E | PYW-W10--0 § g
 MOWFWO08--1 f; | MOWFWO8--0 M
l E | MOWFW31--0 ,
| MOWFW31--1 R MOWFWOO --0 T
MOWFHOT -0 o
MOWFW32--0
= R
| MOWFW39-~-0 E
G
MYW-WOT --0 g ] MOWFW40 - -0 I
MYW-WOB8--0 N MOWFW63 - -0 %
MYW-WLL--0 v L s E
MYW-WL2--0 R _
| MYW-W13--0 g ——— | MINITPL--0 |M
-/ E C
OWFWOO - E‘—‘“
MOWF 1 R _ ~. o
l ) __ MWOUTEN--0 |0 W
MOWFWOT --1
1 ( ( Yo
MOWFW32--1 MWINNEN- -0 0
I L g L
MOWFW39--1 [ g |
<
MINITPL--1 ‘K N PYW-WO7-=0 | P
MWOUTEN--1 NN PYW-HO8--0 | & }I‘z
MWINNEN--1 ( C PYW-W11--0 |C E
- ) B M
“Wlo-.
PW-WI2-0 1o
PYW-W13--0 |S N
UP I T
MYW-W1k--0
c N
| MYW-W15--0 0 . G
MowFWto--1 | I ’ |
l E PYW-W1k--0
< MOWFW63--1 A , PYW-W15--0
E(3) ,
Figure 2-7 Up Converter Functional Interface Diagram
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SOURCE

MNEMONIC DESTINATION DEFINITION
MINITPL-O MC to UC2 _ @ Initiate memory-ECL

® Will initiate read or
write activity in PEM
after level conversion by
UC2 circuits

2 One clock period wide
during read cycles; 50 ns
wide during write cycles

MINITPL~-1 UC2 to PEM @ Initiate memory -
' C?RL

© CTuL, level pulse used
by PEM to initiate read
or write cycle in PEM

® One clock period wide
during read cycles; 50 ns
wide during write cycles

e Width during rerd cycle
(one clock pericl) is
determined by fregnency
of CPU operation; example:
for CPU frequency of 60.3
MHz, MINITPL-1 has approxi-
mately 62 ns duration

® Occurs at approximately
30 ns of a read cycle;
occurs at approximately
70 ns of a write cycle

MOWFW00-0 MIR(1-8) to @ PEM write data - ECL
through Uuc(1-3) Output of set (1) side
MOWFW63 -0 ' : of MIR latches '

® Data is sent to up con-
verters for conversion from
ECL to CIuL levels

8 Data becomes valid at

approximately 70 ns of
the write cycle
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MNEMONI C

MINITPL-1

MOWFW00-0
through
MOWFW63-0

MWINNEN~O

SOURCE

DESTINATION

UC2 to PEM

MIR(1-8) to
UC(1-3)

MC to UC2
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DEFTNITION

@ Initiate memory -
CTpL

® CTpL level pulse used
by PEM to initiate read
or write cycle in PEM

e One clock period wide
during read cycles; 50 ns
wide during write cycles

e Width during read cycle
(one clock period) is
determined by frequency
of CPU operation; example:
for CPU frequency of 60.3
MHz, MINITPL-1 has approxi-
mately 62 ns duration

@ Occurs at approximately
30 ns of a read cycle;
occurs at approxirately
70 ns of a writ= =~ycle

@ PEM write data - ECL
Output of set (1) side
of MIR latches

® Data is sent to up con-
verters for conversion from
ECL to CIpL levels

@ Data becomes wvalid at
approximately 70 ns of
the write cycle

® Yrite inner enable -~ ECL

® Qutput of MC decode logic
"whenever inner word of PE
write data is to be written
into PEM

-+ ® Sent to up converter logic

for conversion to CTuL
level



SOURCE
MNEMONIC DESTINATION DEFINITION

MWINNEN-O MC to U02 ® Write inner enable - ECL
e Output of MC decode logic
whenever inner word of PE
write data is to be written
into PEM

@ Sent to up converter logic
for conversion to CIuL
level

MWINNEN-1 UC2 to PEM @ Write inner enable - CTul

@ CTpl level that enables
the PEM to write inner
word of PEM data (bits
8 through 39)

® Signal is valid from
‘approximately 60 ns to
210 ns of write cycle

MWOUTEN-O MC to U02 e Write outer enaltl: - ECL

® Qutput of MC decode logic
whenever outer word of PE
write data is to be written
into PEM

e Sent to up converter
logic for conversion to
CTul level

MWOUTEN-1 . UC, to PEM e Write outer enable ~ CTuL

2
@ CTuL level that enables the
PEM to write inner word
of PEM data (bits O through
7 and 40 through 63)

éSignal is valid from

approximately 60 ns to
210 ns of write cycle
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: SOURCE S
MNEMONIC DESTINATION } DEFINITION

PYW-WO05-0 PE to UC(1-3) © PE memory address register
through bits
PYW-W15-0

@ ECL, level address bits sent
from PE to up converters
for conversion to CTuL
levels

® CTuL levels to be used by
PEM to access desired
memory location for read
or write operation

® Four low-order ECL level
bits are also examined by
memory protect logic as
part of memory protect ac-
tivity
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SECTION 3.0

SUMMARY OF MLU LOGIC CHARACTERISTICS

‘All MLU logic circuits belong to the emitter-coupled logic (ECL) family.
The basic ECL gate configuation is shown in Figure 3~1. Although several
other ECL circuits are in use in the MLU, this circuit helps illustrate

some of the general ECL characteristics discussed below.

Vee

A Z=A+B
B Y=A+B

Y= A+B
VgglGND)
o LAM—-——.-.—.—Q VEE
8 , ,
{a) CIRCUIT SCHEMATIC {b) PCSITIVE LOGIC DIAGRAM .

FIGURE 3-1. Basic ECL Gate

3.1 ECL CHARACTERISTICS
¢ LOGIC LEVELS*

Typical logic levels employed by the basic ECL gate are 400 mV and
=400 mV, when VCC=1.32V, VEE=-3.2V and VREF=OV, Minimum levels when
operating at 25°C and loaded with 50 ohms to ground and 270 ohms
(pulldown) to -3.2V are +350mV. These logic levels are ensured with
inputs at +200mV, which provide 150mV of dc noise margin. Since the

actual threshold is approximately 150mV and typical output levels are

~*Information is taken from The Integrated Circuits Catalog, Texas Instruments
Incorporated, Dallas, p. 4a-7. '



400mV, typical noise margin in excess of 200 mV can be expected.

‘Transfer characteristics for the basic gate are shown in Figure 3-2.

+350

0 Vivgg)

fg/ z
uéégtwvsaﬂmc(wom

 -290
-350

OUTPUT
VOLTAGE (mV)

-500

650

INPUT VOLTAGE {mV)

FIGURE 3-2. Transfer Characteristics of Basic ECL Gate

For gating functions which have emitter dots (wired OR), the relative-
high level is increased to 450mV; the relative-low level is also

increased by 50mV to -350mv.

Because the MLU must communicate with certain ILLIAC IV system elements
that employ CT4L circuits, the.MLU'logic includes signal level converters.
These converters use both ECL and CTiL logic levels for their operation.
CTyl levels are 2.5V and -0.5V. Details regarding level conversion in

the MLU are provided in Section 3.3, below.

LOGIC CONVENTION

In general, MLU logic elements are seen as performing negative logic

functions. For this reason, the more negative signal values (~400 mV
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for ECL and -500mV for CTyL) are considered the logical ONE levels
and the more positive signal values (400mV for ECL and +2.5V for

CT4l) are considered the logical ZERO levels.

Some exceptions to this rule are the signals that reset the RS flip-
flops in the MC logic and those signals sent to up converters before
leaving the MLU, These signals are actually high~true. The signal
mnemonics assigned to these exceptions take this into account.
Suffixes to their mnemonics indicate that, while the circuits
generating these signals are classified as negative logic gates

because they are part of the MLU, the signals are active when high.

e GATE SPEED*
Switching time performance at 2500, with various capacitive loadings,
is described in Figure 3-3. This capacitive loading is directly
relatable to ac fan-out, assuming 4 to 5 pF per gate input. Delay
time degradation with increasing fan-out approximates 75 ps per
additional load. Switching-time waveform definitions and output
terminations used for testing are shown in Figure 3~4. Typical
propagation time through a single ECL gate is 4ns from leading edge to
leading edge and 4ns from trailing edge to trailing edge. Corres-
ponding values for propagation through single CT4L gate are 12ns and
12ns. '

~*Information is taken from The Integrated Circuits Catalog, Texas Instruments
Incorporated, Dallas, Texas, pp. 4a-10, 4a-1l.
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FIGURE 3-3.

Switching Time vs. Loading

22:020s 22+ 0.2us
l —_ o —— +400+20 mV
90%
INPUT 50% 0 Al e e —— 0omvV
10%
-500 £20 mV
(
TLH _-{ tTHL
. 0% .
IN-PHASE
50%
OuUTPUT %
10%
S—
PLH tPHL
—>‘ trHL - TLH
OUT.OF-PHASE 10%
OUTPUT 50%
‘-——aL
BLH
thLH "‘PHL
In-Phase t, = , outPUT
LOADING T I
270
Out-of-Phase tp = PHL* LK 1
2 — —
32V
FIGURE 3-4, Switching-Time Waveforms




NONSATURAT ION

ECL circuits operate in the nonsaturated mode. That is, the transistors
in each gate are never fully cut off or in a saturated state. This is
the chief reason for the high switching speed that is characteristic

of these circuits, Because the transistors are always conducting,

even when the inputs to the gate are false, the inputs do not have to
pass a threshold before the logic decision is made.ﬂ Since the output
transistor does not have to be saturated for the output signal to

be considered true, there is no switching delay caused by the need to
overcome capacitance in the output transistor. For both of these
reasons, the output of an ECL gate is able to follow the inputs almost

immediately.

COMPLEMENTARY OUTPUTS

Many integrated circuit packages included in the ECL family provide

dual, complementary outputs. This results in the AND/NAND, OR/NOR

~and AND-OR/NOR functions illustrated in Figure 3-5. Propagation time

1L

through these circuits is the same for both outputs (both outputs

become valid at the same time). -

AND - GR/;\/GQ

FIGURE 3-5. ECL Logic Functions with Dual Outputs
| 3-5



e POWER SUPPLY REQUIREMENTS

The MLU logic circuits require the following voltages and currents
for proper operation:

A. 1.32v + 2%

B. 4.8V + 10%

- C. =-3.20V + 2%, 24 amp, maximum

}. 20 amp, maximum

D. 0.0V, ground current will vary between + 10 amp
Details regarding the source of this power and the establishment of

logic ground are provided in Section 5.0, POWER DISTRIBUTION,

3.3 LOGIC LEVEL CONVERSION

The PEM and T10SS both interface with the MLU through CTul circul ts.

For this reason, the MLU is'obliged to convert dqwnward the CyzL levels
it receives from these units to corresponiing ECL levels and convert
upward the ECL levels of those signals 1. wust send these units.

The necessary down converiers and up converiers are inciuded at
appropriate points in the data paths through the MLU. Table 3-1
identifies the level conversions that occur when information is sent

between various subunits of the system.

SIGNAL SIGNAL TYPE OF LOCATION OF
SOURCE | DESTINATION| CONVERSION | UP/DOWN | CONVERSION ELEMENT| REMARKS
' PEM PE CT L to ECL} Down MIR Cards
PEM 10SS CT L to CT I Down, | MIR Cards, then
then up | I/0 Cards
PEM CUB CT L to ECL| Down, MIR Cards, then CUB finally con-
' then up | I/0 Cards verts to ECL
PE PEM  |[ECL to CT L Up UC Cards
PE CUB ECL to ECL Up 1/0 Cards ' CUB reconverts
to ECL
10SS PEM CT L to CT L| Down,
then up | I/0 Cards, then
UC cards

Table 3~1 LOGIC LEVEL CONVERSION
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Read and transfer data destined for the CUB is converted to CT«L levels
at the I0 cards even though the CUB uses ECL levels. This is required
because the CUB read and transfer data is routed through the same set
of I0 logic that provides conversion to CT(L levels for the I0SS read
data. The CUB is therefore obliged to reconvert the CTyL levels it

receives from the I0 cards to ECL levels.

Figure 3-6 illustrates the gate configuration for the down converter

circuit.

11 CTuL level {} ’ l\ 2 ECL level

16 ECL level : . " _(:y_[::>-—m—-“——h ECL level‘
‘lgﬁfCTuL leve {:§§:> {::; 8 ECL level
11 "ECL level : .()__[::>_-_——-——71ECL level

- Pin 3,6 ='Vcc = 1.3V Pin 13 = HIGH IOGIC IEVEL GROUND
Pin 5 = Vor, = +4.8v (Reference Ground of the CTuL device)=0.0V
Pin 10 =V, = -3.2V Pin 1,9 = ECL GROUND (vm) = 0.0V

+2.5V is applied on Pin 14, 12 and  +.4 on Pin 16, 11 and the
output Pin 2, 8 can be +.4V ‘

or -.5V is applied on Pin 14, 12 and -.MV on Pin 16, 11 and the
output Pin 2, 8 can be -.4V

For more information see MIR drawing 1727 908L.

FIGURE 3-6. Down Converter Block Diagram



Figure 3-7 shows the gate configuration for the up converter

circuit.

13 ECL level

.-lh . ECL levgl

Q ' D ,2 CTuL level

13 ECL level

@

7 CTul level

ECL level | r\\\;
12 :
| - v | L///’

Pin 5 =V, = +4.8v Pin 9
= GROUND

“Pin 10 = VEE = —3-2? Pin 16

+.4V is appiied on Pin 13,11 and/or Pin 1L, if and the output Pin 2, T
can be on -.5V .

or -.4V is applied on Pin 13, 11 and/or Pin 14, 2 and the output Pin 2, 7
can be on +2.5V '

FIGURE 3-7. Up Converter Block Diagram
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SECTION 4.0
THEORY OF OPERATION

There are three types of ILLIAC IV operations that involve the MLU: write
memory cycles, read memory cycles and transfer cycles. All three require
the movement of data from some source external to the MLU, through the
MLU, to some destination external to the MLU. The MLU multiplexes the
various data paths and, for write and transfer cycles, temporarily stores
the data being moved. The three MLU cycles are described in detail in

the following subsections.

Before considering the detailed theory, however, it would be helpful to
examine the rules followed for establishing signal mnemonics. These
mnemonics are used extensively in the theory discussion and are not open
to easy interpretation. The following examples illustrate the rules

governing WMLU mnemonics as they are discussed below.



EXAMPLES:

12345678910
S I S Y S B T
FMEMPRDO

1
i
—

12345678910
T T T

I
PLW-W23~-- 0

12345678910
] ] 1 i ] H ] i ]

]
MCURSEL- - 1

12345678910
L e R R

I
MIWFWIl4-- 1

12345678910
LA MR SN R S S S S

] T
MOWIW623 -~ 1

123450782910
T T T
MEIBIT-~1L 1

123456782910
¥ T T T T H T 4 T

|

[
MOWIW®63-~- 0

1
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Source
Function
Logic 1

Source
Function
Logic 1

Source
Function
Logic 1

Source
Function
Logic 1

Source
Function
Logic 1

Source
Function
Logic 1

Source
Function
Logic O

CU via PE
Memory Protect
Relative Low

PE
Write Data - Bit 23
Relative High

MLU
CUB Read Select
Relative Low

PEM
PEM Read Data - Bit 14
Relative Low

10SS
I0SS Write Data - Bit 63
Relative High

MLU
Latched El1 Bit
Relative Low

MLU
10SS Read Data - Bit 63
Relative High



The mnemonic format allows for 10 characters. The first character position
containg one of three letters: F, M or P. Letter P indicates that the
source of the signal is the PE. The letter M is used for all signals
originating in the MLU. I%t iy also used for read data received from the
PEM and write data received from the JOSS. Letter F is used to indicate
that the signal originates at the Final Station of the CU (FINST) and that

it is sent to the MLU through the PE.

The signal function is designated by the next series of lebtters, usually
character positions 2 through 7. For data and address bits this series
ends with a pair of numbers that identifies the bit position in the data

or address word.

The mmemonic is completed by one or two characters in the last position (s).
If the mnemonic is terminated by two characters, the letter L in character

position 9 indicates that the signal is the output of a latch.

The last character identifies which signal level, relative-high or relative-
iow, is considered the active or true level. However, the interpretation
of this character depends on whether the source of the signal follows the

positive loglc or negative logic convention.

The write data, address and E-bit inputs to the MWU use positive logic:
nofation. A1l other signals discussed in this section follow negative
logic convention; these include read data sent to the MU from the PEM,
initiate and control information provided by the PE, MLU output signals

and all internal MLU signals.

If the last character of a positive logic mmemonic is a 1, the signal is
considered true when it is high; if the last character is 0, the signal is
congidered true when it is low. The opposite interpretation is made for
negative logic mnemonics., If the last character is a 1, the signal is
low-true; if the negative logic mnemonic ends with a O, the signal is
high-true. Table 4-1 provides a summary comparison of positive and negative

logic mnemonics.
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Table 4-1.

Positive/Negative Logic Mnemonics

Input/Output

- Processing Memory Logic
Subsystem Element Unit .

(1088) (PE) (MLU) .
Signal Name |Level| Logical Signal Name| Level | Logical| Signal Name{Level| Logical
MOWIWKX~~1 High 1 PLW-WXX--1 High 1 MOWFWZX--1 |High 0
MOWIWEX~-~1 Low 0 ° PIW-WLX~-1 Low 0 MOWFWXX~--1 | Low 1

" PLW-WXX--0 Higﬁ 0 MOWFWXX--0 [High 1
PLW-WXX~--0 Low 1 MOWFWXX~~0 Low 0

There are a few signal pairs in which the signals are identical; the mnemo.i-s

in each pair are also identical, except for the last character. Where one

signal 'in the pair ends with a 1, the other signal ends with a 3 to dis-

tinguish it from the first.

a mnemonic ending with a 2.

1 and 0, respectively.
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A mnemonic ending with 0 will be paired with

The 3 and the 2 have the same meaning as the




4,1 WRITE MEMORY CYCLE

During a write memory cycle, data is written into an addressed location

in the PEM. The source of the data may be the CU, the PE or the IOSS.

As shown in Figure 1-1, the CU-to-PEM data path enters the MLU through the
PE; consequently, CU-to-PEM data follows the same path through the MLU as
PE-to-PEM data. For this reason, specific references to PE write activity
apply equally to CU write activity, except where otherwise noted. These

references include hardware and signal nomenclature.

A write cycle begins with the arrival at the MLU Memory Control (MC) logic
of the memory select signal, FMSEL-1l, and the initiate memory cycle signal,
FIMC-1. Together, these signals provide the memory timing initiate pulse,
MIMCTINP-1. This pulse is sent to the memory timirg logic where it initiates
the sequence of timing pulses used to control MLU activity during the memory

cycle.

The read/write control signal, FREAD-1, will bce iJalse (relative-high) at
this time; this signal level conditions various MC circuits for a write

operation.

The 11 address bits, PYW-W05-0 through PYW-W15-0, are also received from
the PE at this time. These bits are routed to the PEM via the UP Converter
(UC) logic, where the ECL levels provided by the PE are converted to CTuL
levels for use in the PEM. The address bits are decoded by the PEM to
select one 64-bit storage location out of 2048 storage locations in the

PEM.

¢ MEMORY PROTECT .
Address bits PYW-W05-0 through PYW-W08-0 are also sent to memory

prétect logic on the MC card where they are examined for logical ONE's
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MEMORY PROTECT continued

whenever the PE decides to protect a certain portion of the PEM storage

locations from unauthorized write operations.

The PE may protect the 128 lowest order PEM addresses by issuing the
memory protect signal FMEMPRO~1, This low-level signal enables memory
protect logic on the MC card to detect addresses 0000 through 0127 (decimal),
If FMEMPRO-1 is true (relative-low) and address bits PYW-WO5-0 through
PYW-WO8~0 are all false (relative~high), the memory protect circuits inhibit
the write enable circuits and set the memory protect error latch. This is
a status report latch only and does not inhibit subsequent write operations.
The CU resets the memory protect error latch with the error reset signal,

FRMPRO-0.

® MEMORY INITTATE PULSE (MINITPL--0)

If <0 memory protect error is detected, a memory initiate pulse is
sent from the MC to the PEM to activate the PEM memory cycle logic (see
Figure 4-1).
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MEMORY INITIATE PULSE continued

This pulse results from the AllDing of four conditions:

1. The read/write control signal, FREAD-1 is false

2. The write enable flip-flop is set; this flip-flop is normally set
but will be reset by a memory protect error condition

3. The transfer flip-flop is not set

4. A write initiate pulse, MWINITP-1, is received from MT1l; this pulse
is generated as a result of the MT1 delay line receiving the memory
initiate timing pulse, MIMCINP-1. It occurs approximately 75 ns
after FIMC-1 arrives at the MC card. The generation of MWINITP-1

is shown in Figure L4.2.

-NOTE-

This timing pulse is used to delay the generation of the memory
initiate pulse to give the memory protect logic time to complete
its analysis of the low order address bits. This delay is not used

for read operations.

The memory initiate pulse is first sent to the UC as MINITPL-O. There,
its relative-high ECL level is converted (and inverted) to a relative-low

CTul level., This low level pulse is then sent to the PEM as MINITPL-1.
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WRITE ENABLE

In addition to the memory initiate signal, the MC logic provides
the PEM with one or both of a pair of write enable signals, MWOUTEN-O
and MWINNEN-O, One signal enables write logic in the PEM to store the
outer 32 bits of data (bits 00 through 07 and 40 through 63) in the
addressed storage location; the other signal enables the PEM to store the
inner 32 bits of data (bits 08 through 39). 1If both signals are present
all 64 bits will be written into the addressed storage location. During
write operations, the selective generation of write enable signals depends
on two considerations: the origin of the write coperation and, if the PE
is the origin, by a pair of bits issued by the CU through the PE,

Generation of write enable signals is shown in Figure 4-3.
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WRITE ENABLE continued

During write operations initiated by the PE, the PE sends the MLU
a pair of data control bits, P-E~30 and P-1-30, to a pair of latches on
the Memory Timing 1 (MT1) card. A low level on one of these lines will
set the corresponding E-bit latches. The outputs of the two E~bit latches,
MEOBIT-L1 and MEIBIT-L1, are sent to the MC logic where they influence
the generation of the write enable signals. P-E~30 controls the generation
of MWOUTEN-O through the MEOBIT latch and P-1-30 controls the generation
of MWINNEN-O through the MEIBIT latch.

If the CU or I0SS initiates the write operation, both write enable
signals are generated regardless of the states of the E-bit latches. The
outputs of these latches can be overridden by a pair of memory data select
signals, FMDSELO-1 and FMDSEL1-1, whose function is to identify the source
of data during write memory cycles and the asrstination of data fetched

from the PEM during read memory cycles.

When these signals identify the CU or the I0SS as the origin of a
write operation, both write enable signals are forced to the true state
(relative-high) regardléss of the states of the E-bit latches., The binary
codes for the memory data select signals are defined in Table 4-2 for
read and write operations, Thesé two signals originate in FINST and are

fed into the MLU through the PE.

Table L4-2. Memory Data Select Signals Bit Combinations

WRITE MEMORY CYCLE | READ MEMORY CYCLE

BIT COMBINATION (Source of Data) | (Destination of Data)
FMDSELO-1 FMDSEL1-1} PE I0S§ CU | PE I0SS  CUB
0 (") o (H) -- — X - — ] -
o (#) 1 (L) S I — ] - X
1 (L) 0 (H) - X —- - X | --
1 ‘(L)- 1 (L) X —— | - X - -
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2 WRITE DATA PATHS

Write data received from the PE enters the MLU at the PE/IO select
gates, which are located on the Memory Information Register (MIR) cards.
~Figure 4~4 illustrates the PE and I0SS write data paths. Remember
that CU write data uses the PE write data path througﬁ the MLU.

Write data from the IOSS enters the MLU at the six IO interface cards.
These cards contain line receivers for accepting write data from the I0SS
and down convertérs for adapting the CTulL signal levels of the incoming
data to the ECL levels used by the MLU. The I0 logic also includes line
drivers and up converters for forwarding read data to the I0SS and a separate

set of line drivers and up converters for sending read or transfer data to
the CUB. ‘
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WRITE DATA PATHS continued

The IO interface logic sends the I08S write data on to the PE/IO
select gates on the MIR cards as soon as it is received; no gating of

I0SS write data takes.place at the 10 cards.

There are 64 sets of PE/IO select gates, eight sets on each of the
eight MIR cards. In effect, the PE/IO select gates multiplex data received
from two sources, the PE and the I0SS (via the IO cards). The output of
each select gate is taken from its NOT side; consequently, the select gates
also invert the selected data. ZEach select gate output is applied to the
data input of an MIR latch located on the same MIR.

The eight PE/IO select gates on each MIR card multiplex one byte of
data. Table 2+2 matches the eight data bytes with their respective MIR
cards. This table also shows that wiring for the data path into and out of
the MIR cards takes into account the inner word and outer word data formats
used in the 32-bit mode; all bytes in the cit=r word are routed as a con-

tiguous group.

Data originating at the PE or CU arrives at the select gates from
the PE as PLW-WOO-O through PIW-W63-0. Data originating at the IO0SS
arrives at the select gates from the IO cards as MIWIWOO-1 through MIWIW63-1.
Data select signals developed on each MIR card determine which set of data

will be gated through to the MIR latches.
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WRITE DATA PATHS continued

10SS data is selected by the input/output buffer (IOB) write select
signal, MIOWSEL-1. This signal originates at the MC card and is true

(relative~-low) when:

A, The memory data select signals, FMDSELO-1 and FMDSEL1-1, identify

the I0SS as the source of the write operation.

B. The read/write control signal, FREAD-1, identifies the memory

cycle as a write operation (relative-high).

C. The transfer cycle flip-flop is reset, indicating that a transfer

cycle is not in progress.

The MC logic sends MIOWSEL~1 to all eight MIR cards. A noninverting
driver on each MIR card forwards MIOWSEL-1 to the PE/IO select gates. If
MIOWSEL-1 “s true (relative-low), MIWIWOO-1 through MIWIW63-1 will be in-
verted aid applied to the data inputs of the MIR latches.

Data received from the PE is gated through the select gates as two
separate half words: the outer word (bits 00-07 and 40-63) and the inner
word (bits 08-39). The data select signal that gates the outer word results
from ANDing the PE write/PE~-CUB transfer select signal, MPIWSEL-1, with the
latched E-bit signal, MEOBIT-L1. This ANDing occurs on MIR cards 1, 6, 7
and 8, The inner word gating signal results from ANDing MPTWSEL-1 and
MEIBIT-L1 on MIR cards 2 through 5. 1In this way, the states of the E-bit
latches also control the gating of the inmer and outer words to the MIR

latches during PE write operations.

Shortly after the data (PE/CU or I0SS) is made available to the MIR
latches, a pair of complementary strobes are generated on each MIR card
to clock the data into the latches. Each strobe pair is derived from one
of eight MIR strobe pulses, MSMIRP1-1 through MSMIRP8-1, which are provided
by delay lines on either MT1 or MI2.

From this point in the data flow (from the MIR latches on), the I0SS
and PE/CU data paths coincide. The true outputs of the MIR latches are
sent to the UC logic as MOWFW00-O through MOWFW63-0 for conversion to CTusL

levels and a second inversion.
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WRITE DATA PATHS continued

The 64 data bits are distributed among the three UC cards in the

following groups:

@ UClL - bits 08 through 31
e UC2 - bits 00 through 07 and 32 through 39
° UC3 ~ bits 40 through 63

The data is sent from the UC logic directly tothe PEM for storage in the

addressed location.

4,2 READ MEMORY CYCLE

During a read memory cycle, data is fetched from an addressed location in

the PEM. The dectination of the read data can be the CUB, the PE or the I0SS.

A read cycle begins, like a write cycle, with the arrival at the MLU of
the memory selec signal, FMSEL-1l, and the initiate memory cycle signal, FIMC~1.
The MC logic £NLs these signals to generate the memory timing initiate signal,
MIMCTNP~1, which is then sent tO the MT1 card. 7This signal initiates the sequence

of timing pulses that are used to control read cycle activity.

« MEMORY INITITATE PULSE

The signals, FMSEL-1 and FIMC-1, are also ANDed with the read/write
control signal, FREAD-1, which must be true (relative-~low) at this time.
The result of this ANDing is the memory initiate pulse, MINITPL-0. This
pulse is used to activate memory cycle logic ip the PEM. First, it is
sent as a relative-high ECL level to the UC logic. There, it is converted

and inverted to a relative-low CT»L level and sent to the PEM as MINITPL-1.

The 11 address bits, PYW-WO05-0 through PYW-W15-0, mﬁst also be valid
at this time. The PEM receives these bits from the PE via the UC cards
in the MLU. During read operation, signal level conversion (from ECL to
CTpL) is the only action taken by the MLU on the addreés bits. The memory

protect logic on the MC card is not enabled during read cycles.



¢ READ DATA PATHS

The first segment of the read data path through the MLU is the same
for all read cycles regardless of the destination of the read data. First,
_the CIyL-level data is sent from the PEM to the down converter logic on
the MIR cards as bits MIWFW0O0-1 through MIWFW63~1. Read data paths through

the MLU are shown in Figure L-5.

There are eight down converters on each MIR card. Routing of read data into
and out of the eight MIR cards conforms to the byte grouping used for routing
of write data; that is, bytes 1, 6, 7 and 8 are routed through adjacent MIR
cards (see Table 2-2). This routing is’ followed to maintain consistency between

read and write paths only; inner and outer words are not selectively gated

during read operations.

PEM-to-PE read data is sent direcly to the PE from the down converters.

The ECL~level bits are labeled MOWPW00~1 through MOWPW63-1.
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Read data being routed to the CUB or IOSS is sent from the down
converters to read/transfer select gates, which are also on the MIR cards.
PEM-to-CUB read data and PEM~to~I0SS read data use the same 64 lines between

the down converters and the read/transfer select gates.

e READ/TRANSFER SELECT GATES

These select gates multiplex CUB/IOSS read data with PE-to~CUB transfer
data. Both sets of inputs to the select gates (read data and transfer data)
are gated through the select gates to the IO cards during a read cycle, but

" at different times. The transfer data inputs are enabled first during a
transfer enable period. Following this, the read data inputs are enabled;

this second period is called the output enable period.

Two flip-flops in the MC logic define the transfer enable and output
enable periods. A pair of timing pulses from the MI' logic set and reset
the transfer enable ,flip-flop at 165 and 265 ns, respectively, of the read
cycle., A second pair of timing pulses se: and reset the output enable
flip-flop at 270 and 370 ns, respectively, of the read cycle. These flip-flops
provide the pulses that enable the transfer data inputs and read data
inputs to the select gates; they are, MIRANEN-1 and MOUTPEN-1l. Each of these

pulses remains true while its respective flip-~flop is in the set state.

Although the transfer data inputs to the select gateé are enabled for
100 ns of the read cycle, the invalid data present at those inputs is not
made available to the CUB. During a read cycle, the CUB data drivers on the
10 cards are held disabled throughout the transfer enable period; that is,
the gating signals needed to activate the CUB data drivers are not generated
until the output enable period. Details regarding operation of the logic
during the transfer enable period of a transfer cycle are provided in

Section 4.3, TRANSFER CYCLE.
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e CUB/I10SS READ DATA SELECTION AND GATING

If the CUB is the destination for the read data, the MC logic generates
the CUB read select signal, MCURSEL~l. 1If the I0SS is the destination, the
I0SS read select signal, MIORSEL-l, is generated. In either case, the select

-signal is generated by select gates that decode the following conditions:

A, FREAD-1 is true, indicating that a read operation has been
specified.
B. The transfer flip-flop is not set (MZTPWCW-0 is false), indicating

that a transfer operation has not been specified.

C. Either FMDSELO-1 is false and FMDSELl-1l is true, indicating that
the CUB is the destination for the data or FMDSELO-1l is true and
FMDSEL1~1 is false, indicating that the I0SS is the destination
(see Table M-Z).

Figure h.6 illustrates the logic involved in generating the CUB/10SS

read select signals.
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When these conditions are satisfied, one of ‘the two read select
signals (CUB or I0SS) is generated. This causes one of two latches on the
MT2 card to be set at approximately 130 ns of the read cycle, The output
of the set latch, MCURSEL-Ll or MIORSEL-L1l, is sent to the MC logic,
where it is used to generate either a pair of CUB data gating signals,
MCURTSL~-1 and MCURTSL-3, or a pair of IOSS data gating signals, MIORSL-1
and MIORSL-3.

The output of the output enable flip-flop is ANDed separately with the
outputs of the two read select latches, MCURSEL-L1 and MIORSEL-L1. When
the output enable flip-flop is set at the beginning of the output enable
period, one of the two pairs of data gating signals will be generated,
depending on which read select latch has been set. These signals are sent
to the six I0 cards (MCURTSL-1 or MIORSL-1 to 101, 2 and 3 and MCURTSL-3 or
MIORSL-3 to IC4, 5, and 6) where they gate the read data out to the CUB or
I0SS.

_ The read Fata is provided to the IO cards by the read/transfer select
gates as MOWTCJ0-1 through MOWIC63-1. This data becomes valid at the start
of the output -enable period when the output enable flip~f16p sets., The MI2
signal, MOEFFS-1, sets the output enable flip-flop, resulting in MOUTPEN-1.
This signal is sent to the MIR cards, where it gates the read data through
the read/transfer select gates to the IO cards. The output enable flip—fiop
is reset 100 ns later by the MT2 signal, MOEFFR-O. '

Logic on the I0 cards converts the ECL levels of the incoming data bits
to the CTuL levels required by the I0SS, Since the CUB uses ECL levels, it
must reconvert the CTuL levels it receives from the I0 cards. The I0 logic
also inverts the data before sending it to the CUB or I0SS. Consequently,
the CUB data leaving the I0 cards is labeled MOWCW00-0 through MOWCW63-0
and the I0SS data leaving the I0 cards is labeled MOWIW00-0O through MOWIW63-0.
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e CUB/I0SS DATA STROBES

The MLU also providgs the CUB with a pair of strobes that enable the
CUB to accept the read data. One strobe, MZTMWCW-0, is associated with
data bits O through 31; the other strobe, MAIMWCW-2, allows the CUB to ac-
~cept data bits 32 through 63. For IOSS read operations, the MLU sends the
10SS a single data strobe, MZTMWIW-O, for all 64 bits. Figure L-7 illus-
trates the MLU logic related to these strobes.
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Both CUB and I0SS strobes originate as the se€t output, MSTROBE-1,
of a flip-flop on the MC card., This strobe flip-flop is sét twice during
a read cycle, once during the transfer enable period and once during the
output enable period. The strobe flip-flop output is sent to I0 cards 1
and 4 where it is gated out to the CUB or IOSS by the same signal that
gates the read data through the I0 logic.

Because gating of the CUB/IOSS read.strobe is the same as gating of
the CUB/IOSS read data, MSTROBE-1 is ignored during the transfer enable
period of a read cycle. When the strobe flip-flop sets the second time
(during the output enable period), MSTROBE-1 is gated out to the CUB from
I01 and IO4 as MZTMACW~O and MZTMACW-2 or out to the IOSS as MZTMWIW-O.
Remember that the IO logic inverts the incoming ECL level as well as

converting it to the corresponding CTul level.
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4.3 TRANSFER CYCLE

During a transfer cycle, data is moved from the PE to the CUB through

the MLU, The PEM and I0SS play no part in a transfer operation.

The transfer cycle begins with the arrival at the MLU of the transfer
signal, FZTPWCW-0. This signal is inverted by the MC logic to produce
the memory timing initiate signal, MIMCTNP-1. This low-level signal is
sent to the MT1l card where it initiates the sequence of timing pulses

that are used to control transfer cycle circuitry.

FZTPWCW-0 also sets the transfer flip-flop on the MC card. The
output of this flip-flop, MZTPWCW-0, is used to condition various MLU

circuits for a transfer operation.

Because the PEM does not -take part in a transfer operation, the memory
initiate pulse, MINITPL-0 must be inhibited. The read/write control input,
FREAD-1, is false (relative high); this disables one half of the read/write
memory initiate select gate. The output of the transfer flip-flop,
MZTPWCW-0, disables the other half of this select gate, With both halvus
of the read/write memory initiate select gate disabled, MINITPL-0 is sent
to the UC card in its false state (relative low) and, consequently,
MINITPL-1 is sent from the UC card to the PEM in its false state (relative

high). This prevents the PEM logic from initiating a memory cycle.

TRANSFER DATA PATH

The transfer data path is the same, from the PE to the MIR data
latches, as the PE write data path, 'That is, the transfer data is routed
to the data latches over the same lines that carry PE write data and is
multiplexed with the I0 write data by the PE/IO select gates on the MIR

cards. TFigure 4-8 illustrates the data path for a transfer cycle.
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As in a PE write operation, data is transferred from the PE to the CUB
along two parallel, 32-bit data paths. The PE exercises separate control
over data flow along these two paths through the use of two data control
bits, P~E-30 and P-1-30. These are the same bits that control storage

of the two halves of a PE write data word during a write memory cycle.

One data control bit, P-E-30, enables the transfer of bhits 00 through
07 and 40 through 63 (referred to as the outer word); the other bit enables
the transfer of bits 08 through 39 (referred to as the inner word). The
PE sends one or the other or both of these control bits to a pair of
latches (called the E-bit latches) on the MTL card of the MiU. These
control bits are strobed into the E-bit latches at the beginning of the
transfer cycle. The output of each latch controls a different set of
32 bits of the transfer data.

The output of one latch, MEOBIT-L1l, is sent to MIR cards 1, 6, 7 and
8 to develop the data select signal for the outer word. The output of
the other latch, MElBIT-Ll; is sent to MIR cards 2,3, 4 and 5 to develop

the data select signal for the inner word.

The E-bit latch outputs are ANDed on their respective MIR cards
with the transfer select signal, MPTWSEL-1, If an E-bit latch is set,
ANDing its output with MPITWSEL-1 will result in transfer data select
signals for the four bytes of transfer data associated with that E-bit
latch. If an E-bit latch is not set, the four transfer data select signals
controlled by that latch will not be generated. Consequently, those four
bytes of transfer data will not be gated through the select gates to the
MIR latches. '

The transfer select signal, MPIWSEL-1l, is provided to each MIR card
by logic on the MC card. For transfer operétions, this signal goes true

(relative-low) when the transfer flip-flop sets.

The selected transfer data bits are inverted by the select gates and
applied to their respective MIR latches. Shortly after the transfer data
is made available to the MIR latches, a pair of complementary strobes are

generated on each MIR card to clock the data into the latches. Each strobe
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pair is derived from one of eight MIR strobe pulses, MSMIRPL-1 through
MSMIRP8-1, which are provided by delay lines on either MTL or MI2. These

are the same pulses that clock the MIR latches during write cycles.

' © READ/TRANSFER SELECT GATES

The transfer data is sent from the complementary outputs of the
MIR latches to the CUB via read/transfer select gates on the MIR cards
and the IO logic.

The select gates multiplex the transfer data with CUB/IOSS read
data. As in a read memory cycle, both sets of inputs to the select gates
(transfer data and read data) are gated through the select gates to the

10 cards during a transfer cycle, but at different times.

The transfer data inputs are enabled first during the transfer
enable period. The transfer period begins when a timing pulse from MT1,
MIEFFS-0, sets tle transfer enable flip-flop at 165 ns of the transfer
cycle, The cuatput of the transfer enable flip-flop is ANDed with the output
of the transfe: 1lip-flop to generate a pair of CUB data gating signals,
MCURTSL-1 and MCURTSL-3. These gating signals are sent to the six IO
cards (MCURTSL-1 to IOl, 2 and 3 and MCURTSI-3 to IO4, 5 and 6) where
they gate the transfer data out to the CUB.

The transfer data is provided to the IO cards by the read/transfer
select gates as MOWICOO-1 through MOWIC63-1. This data becomes valid at
the start of the transfer enable period when the transfer enable flip-flop
sets. The transfer enable flip-flop output is sent to the MIR cards as
MIRANEN-1, where it gates the transfer data through the read/transfer
select gates to the I0 cards. The transfer data remains valid for 100 ns

until the transfer enable flip-flop is reset by the MI2 output, MIEFFR-O.

Logic on the IO cards converts the ECL levels of the transfer data
to CTpL levels. This conversion takes place because IOSS read data is
also routed through the IO cards and the IOSS requires the conversion.
Consequently, the CUB is obliged tb reconvert the CTFL levels of the transfer
date to the corresponding ECL levels. The IO logic also inverts the transfer

data before sending it to the CUB as MOWCWOO-O through MOWCW63-0.
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® CUB DATA STROBE

As in a read memory cycle, the MLU provides the CUB with a pair
of strobes that enable the CUB to accept the transfer data. Figure L-7

i1lustrates the MIU logic related to these strobes.

Both strobes, MZTMACW-0 and MZTMWCW-2, originate as the set output,
MSTROBE-1, of a flip-flop on the MC card. This strobe flip-flop is set
during the transfer enable period by the MTL transfer timing pulse,
MISFFS, at 185 ns of the transfer cycle. The output of the strobe flip-
flop is sent to IO cards 1 and 4 where it is gated out to the CUB by the
same signal that gates the transfer data through the I0 logic.

e WRITE ENABLE PREVENTION

During a transfer operation, it is necessary to prevent generation
of the write enable signals, MWOUTEN-O and MWINNEN-O. These are the signals
ordinarily sent o the PEM during a write operation that enable its logic
to write the o ter and/or inmer words. Generation of these signals is

blocked during a transfer cycle in two ways.

1. The true output of the set transfer flip-flop, MZTPWCW-O,
disables the two NAND gates that produce MWOUTEN-O and MWINNEN-O.

2. MZTPICW-0 also prevents the generation of the memory protect
timing pulse, MWPROTP-O, This causes the write enable flip-~flop
to reset. The output of the reset write enable flip-flop also
disables the MWOUTEN-O and MWINNEN-O NAND gates.
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SECTION 5.0

POWER DISTRIBUTION

The MLU,as a subunit of the Processing Unit (PU), receives power

from power supplies external to the PU in the following way.

In each PU cabinet (Figure 5-1), there are two power supplies that
provide +4.8V and ground, two power supplies that provide -2 .0V and
ground, one power supply that provides+l.32V and -3.20V for the routing
logic and eight power supplies (preregulators) that provide 4.52V.
These power supplies provide power for the eight associated Processing

Units.

The ground of all the power supplies in each PU cabinet is connected
‘to the ground of’the controller of the PU cabinet, which in turn
.connects to the ground of all the other controllers (eight), which,
along with the ground of the B6700’control coputer,are connected to

Earth, thus establishing a ground (Earth) ti-e.

From the PU cabinet, the above voltages (+4.8v, -2.0V, ground and

4.,52V) are brought into the Processing Unit in two groups. The first
group brings +4.8V, -2.0V and ground; it is used exclusively for the

PEM and the Up and Down cmverters of MLU. The second group, which brings

4,52V to the PU, is used for the PE and MLU circuits.

On the top of the PE there is a section called Dual Power Supply Shunt
Regulator (see Figure 5.2). This regulator contains two main busses

used to transfer the grouped voltages into the iﬁdividual subunits of

the Processing Unit (PE, MLU and PEM). Both busses consist primarily of
large laminated planes that are properly isolated from one another. One
bus is used for +4.8V, -2.0V and ground; the other bus is used for +1.32V,
~-3.20V and ground. k

The +4.8V power is tapped from the bus plane for use by the MLU level

conversion circuits. A two-plane strip routes the +44.8V power to the



MLU and provides a path from the MLU to the ground plane of the large
bus. This ground path is used to shield the Cabinet Clear signal and

as the ground level for the I/0 circuits in the MLU.

A wire between the control card in the Dual Power Supply Shunt Regulator
and the MLU provides the path for the Cabinet Clear signal (MCABCLR--0);
this is the signal that resets flip-flops in the MLU when power is first
applied to the PU.

The +1.32V and -3.20V are derived in the power -supply shunt regulator
from the incoming +4.52V. The ground plane of the bus for -+1.32V and
-3.20V is connected at one end with the chassis (PU) and with the ground
plane of the second bus at the other end. This assures a common ground

for all the subunits of the PU,

The +1.32V, -3.20V and ground levels are provided to the MLU and PE circuits
via the large, three-plane bus shown in Figu=e 5-2., These laminated planes

are, of course, fully isolated from one anniher.

Figure 5-3 depicts the basic current paths involved in the distribution

of the +1.32V and -3.20V.

CURRENT AND VOLTAGE PROTECTION

Each power supply shunt regulator includes an overcurrent detector. This

detector compares the current through a 50 amp, 50mV shunt resistor, with a
fixed reference current. If the current through the shunt resistor exceeds
the reference current significantly, the detector opens the circuit breaker

in the preregulator.

Similarly, the over voltage/under voltage detector in the power supply
shunt regulator senses an excessive or insufficient voltage level being
applied to a load. If the detector determines that a voltage is outside

some specified limit, it opens the appropriate circuit breaker.

Test points for the various MLU voltages are available on the MLU backplane.
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and J2
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FIGURE 5-1. PU Cabinet. a) Power Supply Location

b)

PU Power Distribution
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APPENDIX A

SIGNAL GLOSSARY

v LOGIC SOURCE
MNEMONIC - CONVENTION DESTINATION DEFINITION

FIMC= === 1 Neg CU via PE to MC ® Initiate memory cycle

® Used by PE to begin any
read or write cycle

¢ All MLU timing during
read or write is ref-
erenced to arrival of
FIMC-1 at MC

@ One clock period wide

FMDSELO- -1 Neg CU via PE to MC ® Memory data select
and

FMDSEL1- -1 © Combination of logic

levels identifies source
of write data or destin-
ation of read data

e Used by MC to devernp
appropriate data gating
signals

) Also used to coverride
E-bit signals (P-E-30,
P-1-30) during CU or
I0SS write operations

o Become valid at same )
time as FIMC-1 and remain
valid until next FIMC-1

FMEMPRO- -1 Neg CU via PE to MC ¢ Memory protect

@ Enables memory protect
' circuits on MC card if
PE wishes to protect:
PEM address locations
0000 through 0127 (decimal)
from a write cycle

e Becomes valid at same

" time as FIMC-1 and re-

mains valid until next
FIMC-1



MNEMONTIC

FMSEL~ ---1

FREAD- ---1

FRMPRO~-~--0

FZTPWCW--0

MCABCLR--0

LOGIC

CONVENTION

Neg

Neg

Neg

Neg

SOURCE

DESTINATION

CU via PE
to MC

CU via PE
to MC

CU via PE
to MC

GU via PE
to MC

PU pwr supply

to MC

DEFINITION

Memory select

Used by CU to select
specific memory out of
all memories in array

Becomes valid at same
time as FIMC-1 and
remains valid until
next FIMC-1

Read/Write control

Used by PE to specify
read or write cycle to
MLU

Low logic level specifies

read; high logic level
specifies write

Becomes wvalid at same
time as FIMC-1 and re-
mains valid until next
FIMC~1

Memory protect error
reset

Used by CU to reset
memory protect error
latch on MC card

One clock period wide

Initiate transfer

Used by PE to begin
transfer cycle

All MLU timing during

‘transfer is referenced

to arrival of FZTPWCW-O

One clock period wide

Cabinet clear

' Resets MC flip-flops

when power is turned on

Signal goes low when
power sequencing is
complete



MNEMONIC

MCURSEL~~1

MCURSEL~L1

MCURTSL~-~1
MCURTSL~--3
MEIBIT--L1

LOGIC
CONVENTION

Neg

Neg

Neg
Neg

Neg

SOURCE

DESTINAT ION

MC to MI2

MT2 to MC

MC to IO ‘1--3)
MC to I0 (4 b)

MI1 to MC

DEFINITION

CUB read select

Indicates that CUB
has been selected as
destination of read
data

Latched CUB read
select

Output of a latch set
by MCURSEL~-1

Maintains CUB read select
until data is gated out
to CUB during output
enable period of read
cycle

Latch sets at approx-
imately 130 ns of CUB
read cycle

CUB output select

These signals gate read
or transfer data to the
CUB

Both are true during
transfer enable period
of transfer cycle or
output enable period of
read cycle

Latched E1 bit

Output of latch set by
E1 bit from PE

Allows 32-bit inner word
to be written into PEM
or transferred to CUB



LOGIC SOURCE

MNEMONIC CONVENTION DESTINATION DEFINITION
' MEOBIT--L1 Neg MT1 to MC e Latched E bit

e Output of latch set
by E bit from PE

) Allows 32-bit outer
word to be written into
PEM or transferred to CUB

MIMCTNP~ -1 Neg MC to MTL ® Initiate selected memory/
transfer cycle

@ Input to delay line;
initiates sequence of
timing pulses for read,
write or transfer cycle

® Results from FIMC-1 AND
FMSEL~1 or FZTPWCW-0

) One clock period wide‘

MIMCTRP--1 Neg MT1. to MT2 ¢ MTIl delay line output

: e Output of series of delay
- lines on MT1

e Used as input to MI2
delay line series

® 50 ns pulse width

MIMCTSP--1 Neg MI2 to MT3 e M2 delay line output

. Output of series of delay
lines on MT2

' Used as input to series
of delay lines on MT3

e 50ns pulse width

MINITPL--0 Neg _ MC to UC2 e Initiate memory-ECL

e Will initiate read or
write activity in PEM
after level conversion by
UC2 circuits :

e One clock period wide
during read cycles; 50 ns
wide during write cycles
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LOGIC SOURCE

MNEMONIC CONVENTION DESTINATION DEFINITION
MINITPL--1 Neg UC2 to PEM e Initiate memory -
CTuL

® C?FL level pulse used
by PEM to initiate read
or write cycle in PEM

® One clock period wide
during read cycles; 50 =as
wide during write cy:les

@ Width during read cycle

: {(one clock period) is
determined by frequency
of CPU operation; example:
for CPU frequency of 60.3
MH;, MINITPL-1 has approxi-

mately 62 ns duration

e Occurs at approximately
30 ns of a read cycle;
occurs at approximately
70 ns of a write cycle

MIOROSL~ -1 Neg - MC to I0 (i-3) e 10B output select enable
and ‘
MIOROSL- -3 Neg MC to I0 (4-6) @ Gates read data through

the I0 logic to the IOSS

e Occurs during the output
enable period of read
cycle if the I0SS has been
identified as the destination

MIORSEL--1 Neg MC to MT2 e IOB read select

e Output of MC decode logic
when I0SS has been identi-
fied as destination of
read data

MIORSEL-L1 Neg MT2 to MC @ Latch IOB read select

e Output'of latch set by
IOB read select 'signal

‘e Preserves the IOB read
select condition until the
read data hkas been gated
out to the IO0OSS

e Becomes valid at approxi-
mately 130 ns of the read
cycle



LOGIC SOURCE

MNEMONIC CONVENTION DESTINATION DEFINITION
MIOWSEL--1 Neg MC to MIR(1-8) e 10B write select

© Output of MC decode logic
when I0SS has been identified
as source of write data

® Gates I0SS write data into
MIR latches for temporary
storage

MIWFWOO- -1 Neg PEM to MIR(L-8) e PEM read data

;25;;%2__1 [ CTL level data from the»
PEM, which is applied
to down converters on
the MIR cards

e - PEM output becomes valid
at approximately 225 ns
of the current read cycle;
does not change until '
approximately 155 ns of
next memory cycle

MIWIWOO- -1 Pos I0(1L-6) to ® I0B input data

through ' MIR (1-8) e I0SS write data after

MIWIW63- -1 : level conversion to XCL
by circuits on IO cards

e Applied to PE/IO select
gates on MIR cards

. Data is valid from
approximately 40 ns to
70 ns of a write cycle

MLCFFR~---0 Neg MT2 to MC ® Control F-F reset

e Resets memory write enable
flip-flop and transfer flip- |
flop ' » -

e Occurs at approximately
250 ns of MLU cycle

e 50 ns pulse width
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MNEMONIC

MOEFFR~-<0
MOEFFS~ --0
MOSFFR~ --0
MOSFFS~~-0
MOUTPEN- -1

LOGIC
CONVENTION

Neg

Neg

Neo

(>4

Neg

Neg

SOURCE

DESTINATION

MI3 to MC

MI2 to MC

.MTB to MC

MT2 to MC

MC to MIR(1-8)

DEFINITION

Reset output enable F-F

Resets output enable flip-
flop at approximately
370 ns of MLU cycle

50 ns pulse width

Set output enagble F-F

Sets output enable flip-
flop at approximately
270 ns of MLU cycle

Begins output enable
period of MLU cycle

50 ns pulse width

"Reset output strobe F-F

‘Resets output/transfer

strobe generator at app-
roximately 350 ns of MLU
cycle

- 50 ns pulse width

Set dutput strobe F-F

Sets output/transfer
strobe generator at app-
roximately 290 ns of MLU
cycle

50 ns pulse width

Output enable

Gates read data through
read/transfer select gates
on MIR cards

Occurs at beginning of
output enable period of
MLU cycle



LOGIC SOURCE

MNEMONIC CONVENTION DESTINATION DEFINITION
MOWCW0O0-~0 Neg I0(1-6) to CUB e CUB output data
through ' e Read or transfer data

MOWCW63-~-0 ‘ : sent to CUB from IO
- cards after conversion

to CTuL levels by up
converters on 10 cards

& Data becomes valid during
output enable period of
read cycle or during trans-
fer enable period of
transfer cycle

MOWFW0O-~0 Neg MIR(1-8) to e PEM write data - ECL
through Uc(1l-3) _ @ Output of set (1) side
MOWFW63--0 of MIR latches ‘

° Data is sent to up con-
verters for conversion from
ECL to C;uL levels

® Data becomes valid at
approximately 70 ns of
the write cycle

MOWFWQO--1 Neg UC(1-3) to PEM ® PEM write data - C?yL
;g;;;%g_-l ¢ Write data that is sent

to PEM from up converters

e Data is valid for approxi-
mately 250 ns of write

cycle
MOWICOO--1 Neg MIR(1-8) to e CUB/IOB read/PE-CUB
through v 10(1-6) transfer data

MOWIC63--1 e Output of read/transfer

" select gates on MIR cards

e Becomes valid as transfer
data during transfer en-
able period of MLU cycle;
becomes valid as read data
during output enable per-
iod of MLU cycle



LOGIC SOURCE

MNEMONIC CONVENTION DESTINATION DEFINITION
MOWIWOO--0 Neg 10(1-6) to IOSS e I0B output data
through

® CTL level read data

B J -
MOWIW63--0 sent to the I0SS

() Data is gated out from
I0 cards during output
enable period of read
cycle:

e MOWIW-0 uses same bi-
directional data lines as
MOWIW-1 (I0SS write data)

MOWIWOO--1 Pos 10SS to I0(1-6) e I0SS write data
;g;;;gg-_l ® CTul. level write data

sent to IO cards from
10SS :

@ MOWIW~1 uses same bi-~
directional data lines
as MOWIW-0 (IOB output
data)

=

) to PE e PE output data

[
o)

MOWPWG0--1 Neg IR{1-
through

MOWPW63-~1 e ECL level read data

sent from down conver-
ters on MIR cards

. Data is valid from
approximately 235 ns
of the read cycle to
approximately 165 ns
of the next memory cycle

MPROER-=-1 Neg ~ MC to PE e Memory protect error

e Output of memory protect
error latch, which is set
when write operation is
attempted in protected
area of PEM

e Signal is sent to CU
via PE

® Does not prevent sub-
sequent write operations

e Latch is reset by FRMPRO-O
from CU ' i



: 1.OGIC "SOURCE
MNEMONIC CONVENTION DESTINATION DEFINITION

MPTWSEL~~1 Neg MC to MIR(1-8) © PE write/PE-CUB
‘ transfer select

© Qutput from MC de-
code logic when PE has
been identified as
source of write or trans-
fer data

® Ts ANDed with MEOBIT-1
and MEIBIT-1 to gate
outer word and inner
word of write or transfer

data to inputs of MIR
latches ’

MSCUIOP--1 Neg MT1 to MT2 ® CU/I0 read select latch

® Strobes the CU and I0
- read select latches on MT2

@ QOccurs at approximately 130
ns of MLU cycle

@ 50 ns pulse width

MSMIRPL--1 Neg ' MI1 to MT1 ° © MIR strobe pulse
® Used to generate
the four MIR strobe-
signals, MSMIRP(1-4)-1.

® Occurs at approximately
55 ns of MLU cycle

e 8 ns pulse width

MSMIRPL--0 Neg ~ MT2 to MT2 @ MIR strobe pulse
° .Complement of MSMIRPL--1
6 Used to generate four of
the eight MIR strobe signals,
MSMIRP(5-8)-1

e Occurs at. approximately 55
ns of MLU cycle

e 8 ns pulse width
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MNEMONIC

MSMIRPl--1
through
MSMIRP8~-~1

MSTROBE--1

MTEFFR~--0

MTEFFS=~=0

MTRANEN--1

- LOGIC ' SOURCE

CONVENTION DESTINATION
Neg MT(1-2) to
MIR(1-8)
Neg MC to I01,4
Neg MT2 to MC
Neg MT1 to MC
Neg MC to MIR(1-8)

®

DEFINITION
MIR strobes
Used by MIR logic to _
clock write or transfer

data into MIR latches

Occurs at approximately
55 ns of the MLU cycle

8 ns pulse width

TOB/CUB data strobe

Qutput of strobe flip-
flop .

Sent to up converters
on I0 cards for conversion

‘to CTuL levels

Reset transfer enable
F-F

n

trrancfav Aannhla
S CYanoIgexy ¢ona 2.

t

N +Hh

lip-flop at approximately
65 ns of MLU cycle

50 ns pulse width

Sét transfer enable F-F

Sets transfer enable
flip-flop at approximately
165 ns of MLU cycle

Begins transfer enable
period of cycle

50 ns pulse width

Transfer enable

Gates transfer data
through read/transfer
select gates on MIR cards

Occurs at beginning of
transfer enable period of
MLU cycle



MNEMONIC

MTSFFR-~--0

MISFFS---0

MWINITP--1

MWINNEN--0

MWINNEN=--1

LOGIC
CONVENTION

Neg

Neg

Neg

Neg

Neg

SOURCE

DESTINATTION

MT2 to MC

MT1 to MC

MT1l to MC

MC to UC2

U02 to PEM

A2

DEFINITION
Reset transfer strobe F-F
Resets output/transfer
strobe generator at
approximately 245 ns of
MLU cycle

50 ns pulse width

Set transfer strobe F-F
Sets output/transfer
generator at approximately
185 ns of MLU cycle

50 ns pulse width

Write initiate

Used with write control
signal to generate initiate

- memory signal (MIUTPL-=0)

Occurs at approximaiely
55 ns of MLU cycle

50 ns pulse width

Write inner enable - ECL

Output of MC decode logic
whenever inner word of PE
write data is to be written
into PEM

Sent to up converter logic
for conversion to CTul
level

‘Write inner enable - CTul

CTul level that enables
the PEM to write inner
word of PEM data (bits
8 through 39)

Signal is wvalid from
approximately 60 ns to
210 ns of write cycle



LOGIC SOURCE .
MNEMONIC CONVENTION DESTINATION - DEFINITION

MWOUTEN=-0 Neg MC to U02 e Write outer enable -ECL
© Output of MC decode logic
whenever outer word of PE
write data is to be written
into PEM

® Sent to up converter
logic for conversion to
C?FL'level

MWOUTEN=~ -1 Neg UC2 to PEM ® Write outer enable - CTyL
° CTuL level that enables the
PEM to write inner word
of PEM data (bits 0 through
7 and 40 through 63)

° Signal is valid from
approximately 60 ns to
210 ns of write cycle

FMWPROTP--I inag MT1 to MC e Write protect

® Sete the memory protect
error flip-flop if
error has been detected
or sets write enable flip-
flop if no error is det-
ected

e Occurs at approximately
40 ns of read or write
cycle; is suppressed by
MZTPWCW-0 during transfer
cycle to prevent setting
of write enable flip-flop

‘e 50 ns pulse width

MYW-W05--0 Neg UC(1-3) to PEM e PEM memory address bits
through

MYW-W15-~0 ° Eleven-bit address that

is sent to PEM as C?PL
levels

# Used by PEM to access the
desired location for read
or write operation

) Bits ‘are valid from approxi-

mately 20 ns of MLU cycle to

'~ approximately 20 ns of next
cycle

A-13



MNEMONTC

MZTMWCW~-~0
and
MZTMWCW~--2

MZTMWIW--0

MZTPWCW~ -0

LOGIC

CONVENT ION

Neg

Neg

Neg

SOURCE

DESTINATION

104 to CUB

I01l to IOSS

MC to MT

A-1l

DEFINITION

CUB output data strobe

Pair of strobes that

~allow CUB to accept read

or transfer data

Gated out to CUB with

read data during output
enable period of MLU

cycle or with transfer

data during transfer enable
period of MLU cycle

IOB output data strobe

Strobe that allows IOSS
to accept read data

Gated out to I0SS with
read data during output
enable period of MLU
cycle

Transfer cycle

Output of transfer flip-
flop when flip-flop is set
by FZTPWCW-0

Indicates that MLU is
performing transfer
operation

Conditions other MLU logic
to allow transfer of data
from PE to CUB

Prevents MWPROTP-1 from
setting write enable flip-

_flop; this, in turn, pre-

vents MLU from issuing
write enable signals to PEM



LOGIC
MNEMONIC CONVENTION
PLW-W00-~0 Pos
through
PLW-W63--0
PYW-WO05-~0 Pos
through
PYW-W15--0
PYW-W05--0  Fos
through
PYW-W08--0

SOURCE

DESTINATION

PE to MIR (1-8)

PE to UC(1-3)

PE to MC

A-15

DEFINITION
PE input data

ECL level data bits
sent form PE to PE/IO
select gates on MIR
cards

Data may have originated
at CU but, at this point
in data flow, is indistin-
guishable from PE write
data

Data is valid from app-
roximately 50 ns to 70 ns

One clock period wide

PE memory address register

“bits

ECL level address bits sent
from PE to up converters
for conversion to CIuL
levels ‘

CTpL levels to be used by
PEM to access desired
memory location for read
or write operation

Four low-order ECL level
bits are also examined by
memory protect logic as
part of memory protect ac-
tivity -

Memory protect bits of

-memory address

Memory protect circuits on
MC card examine these bits
as part of memory protect
activity



. LOGIC SOURCE : .
MNEMONIC CONVENTION DESTINATION DEFINITION

P----E--30 Pos PE to MT1 © E bit signal

e Sent by PE to allow pass-
age of the outer word of
PE write or transfer data
(bits 00 through 07 and 40
through 63) through the MLU

@ Sets the E bit latch on
MT1l to generate MEOBIT-LI1

- ® At least one clock period
wide

P----1--30 Pos PE to MT1 v ¢ El bit signal

@ Sent by PE to allow
passage of the inner
word of PE write or
transfer data (bits 08
through 39) through the
MLU .

® At least one clock period
wide

A-16



" APPENDIX B

" WIRE LIST



SQURCE OF SIGNAL

DESTINATION OF SIGNAL

Séﬁ;\;.gl. Major Connecter & Major Connector &

Component Pin Component _ Pin
PIN-W00--0 z:& J20-D08 MéiR J08-A29
oL & -BO8 -B14
02 -C09 -B08
03 -A09 i -Bl12
04 -C1ll -B38
05 -Al1l -B26
06 - gw-D12 -y -D48
07 - J20-B12 JO8-C39
40 J21-D02 J0g~-A29
41 A -B02 -Bl4

42 -C03 =-B08 .
43 -AQ3 -B12
Lb -C05 -B38
45 .=A05 - . | -B26
46 -D06 " @ -D48
47 ~B06 J09-C39
48 -D08 J10-A29
49 -B08 -Bl4
50 -C09 1 -BO8
51 -AQ9. ; ~B12
52 -Cl1 - ~B38
53 | -All . | -B26
54 | -p12 ° %-D48
55 -B12 J10-C39
56 ~Cl7 J11-A29
57 -Bl4 -Bl4
58 -B08 -D18
59 -Al15 -B12
60 -D20 -B38
61 -Al7 -B26
v 62 ¢ A4 oy -C21 E ‘ -D48
PLW-W63--0 PE 321-B18 MIR © J11-c39

Table 14A: WRITE/TRANSFER Data from PE to MIR Cards (OUTER WORD)

.




STGNAL SOURCE OF SIGNAL . DESTINATION OF SIGNAL
NAME Major Connector & Major Connector &
) Component | Pin Component Pin

PIN-W08~~0 P J19-D02 MIR JC4=A29
& 09 : A 4.-802 4 -B14
10 ' -c03 ~B08
11 ; . ~-A03 ‘ ~-B12
12 . -C05 -B38
13 , | -A05 A -B26
4% o ' -D06 S -D48
15 - ‘ { | -BO6 _ - J04-C39
16 : -D08 J05-A29
17 o - ~B08 ' -Bl4
18 . : -C09 _ -B08
19 . -A09 , ) -Bl2
20 ~ - ‘ -Cl1 . -B38
21 - A FE - |-A11 -B26
22 : o | D12 ) ‘vp D48
23 : T -} -B12 ' X J05-C39
24 o) ) eci7 ' - J06~A29
25 - | -B14 : . -Bl4
26 ) -p18 - -} -BOS8
27 o ot -Al5 S -B12
28 ' -p20 | .| S -B38
29 . -A17 ‘ Ad -B26
- 30 o & -c21 ) y -D48
31 ' J19-B18 - © J06-C39
32 B T 1 J20-D02 ‘ . J07-A29
33 1 | A-BO2 ‘ -Bl4
© 34 -C03. -B08
35 ’ ' =-A03 ' : -B12
36 . -C05 » -B38
37 - +A05 : _ -B26
v 38 * -~ @ -D06 T 2 ' -D48
PIW-W39--0 - PE . J20-B06 . MIR J07-C39
b

Table 14B: WRITE/TRANSFER Data from PE to MIR Cards (INNER WORD)
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SQURCE OF SIGNAL

DESTINATION OF SIGNAL

SIGNAL - -
NAME Major Connector & Major Connector &
Component Pin Component Pin
MIWIWO0O-~1 10 J06-65 MIR J08-D12
& 01 4 -61 A -All
02 -53: -A09
03 -49 -C05
04 ~43 -C33
05 -39 -A35
06 7 -35 ~A41
07 - © J06-25 JO8-B48
40 JgQ3-21 J09-D12
41 - -17 -All
42 J03~07 -A09
43 J02-65 . -C05
b4 , - b .61 -C33
45 . =53 -A35
49 49 C ALl
47 =43 - J09-B48
48 -39 - J10-D12
49 =35 -A1l
50 -25 - —A09
51 -21 -C05
52 -] B -C33
53 JO =07 -A35
54 JO1-35 -A4l :
55 A g1 J10-B48
56 -53 J11~D12
57 49 -All
58 43 -A09
59 -39 ~C05
60 -35 -C33
61 -25 -A35
v 62 v v -21 v -A41
MIWIW63-~-1 10 JO1l-17 MIR J11-B48

Table 15A: WRITE Data from I0 to MIR Cards (OUTER WORD)




SIGNAL

SOURCE OF SIGNAL

DESTINATION OF SIGNAL

NAME Major Connecteor & Major Connector &
Component Pin Component Pin
MIWIW08=-~-1 10 JQ6-21 MIR J04-D12
A 09 & ? -17 4 B -All
10 J06-07 ~-A09
11 . J05-65 -C05
12 & -6l -C33
13 ~-53 -A35
14 -49 -A41
15 - =43 JO4-B48
16 -39 JO5-D12
17 =35 -All
18 =25 -AQ09
19 -21 -C05
20 - : ~17 -C33
21 i J05-07 -A35
22 - J04-65 -A41
23 " a4 -1 J05-B48
24 -53 J06-D12
25 ~49 fa-All
26 =43 ~-AQ9
27 -39 | -C05
28 =35 3 i -C33
29 -25 -A35
30 v -21 * oy -A4l
31 - JC4-1T JO6-B48
32 J03-65 JO7-D12
33 -61 A -All
34 - =53 -AQ9
35 ~49 ~C05
36 -43 -C33
37 -39 -A35
v 38 \ 4 -35 A -A41
MIWIW39--1 10 J03-25 © MIR JO7-B48

B-4

Table 15B:, WRITE Data from IO to MIR Cards (TNNER WORD)




SIGNAL SQURCE OF SIGNAL - DESTINATION OF SIGNAL
NAME Major Connector & Major Connector &
Component Pin Component Pin

MOWFW00~-~0 MIR JO08-A23 uc J17-B30
4 o1 : A -A05 Zis A -co9
02 1 -A17 -D18
03 . ~-C09 ' ~-Bl4
04 . . -A33 ~-A39
05 , -B30 ’ -B32
06 - . -B32 : -A35
07 - | 1 J08-c4l , J17-c41
40 ' : J09-A23 - J18-C21
41 \ -A05 ) £ -D0S

42 i o -Al7 ~B18
43 : ; -C09 -D12

44 ‘ , T -A33 ) - -B38
45 R - <% f ¢ | -B30 . | -p30
46 - - -B32 ne | -C33
47 o : o - J09-c4l ‘ =A41
48 T J10=-A23 ‘ - ~-B30
49 ‘ E -AQ5 . _-C09
50 , . -Al7 . -D18
51 . | » -C09. v : -Bl4
5u ’ . | -A33 . : ; -A39
53 B 1. . -B30 1. . i -B32
54 1 i ¥ =B32 SR ~A35
55 . - J10~-C41 ' -C41
56 v : i J11-A23 ' R -D26
57 . : : A -A05 _ - -Ccl1
58 o R R | =Al7 -B20
59 ' , - -C09 o e -Al7
60 : ) -A33 : -C39
61 . -B30 o | -A33
v 62 4 " ¢ -B32 . v ' w -C35
MOWFW63~-- MIR J1i-Cc4l ' uc J18-B42

Table 16A: WRITE Data from MIR to Up Converter (UC) Cards (OUTER WORD)
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STGNAL SOURCE OF SIGNAL DESTINATION OF STGNAL
NAME Major Connector & Major Connector &
Component Pin Component Pin
MOWFWO08~~0 MIR ' J04-A23 uc Jé‘6-021
& 09 - & -AQ5 A ' -D08
10 o -A17 . -B18
11 _ . ~C09 ‘ -Di2
12 . | -A33 : ~B38
13 A -B30 -D30
14 - : W -B32 S | -c33
15 - ' J04-C41 4 ~AG41
16 . : J05-A23 ' , -B30
17 ' ' ' 4 —AQ5 ' ‘ | -co09
18 . : : | -A17 , -D18
19 ) ~C0% ' - -Bl4
20 . . ~A33 _ . ~A39
21 : .t -B30 . ~B32
22 - ' ~-B32 . ’ © | -A35
23 : - ©J05-C41 . ‘ | -c41
24 ‘ o Jo6-A23 ' -D26
25 o ~-A05 : , -Cl1
26 : -Al7 - |--B20
27 . ‘ . 1 -C09 : ALY
28 | -A33 T ‘ . I -c39
29 Tl . I e o | ~A33
30 ) v ~B32 | . . ¥ =C35
31 ) - J06-C4l ‘ | J16-B42
32 - , JO7-A23 ; J17-c21
© 33 ) . ~-A05 - - & -D08
34 . ' -Al7 . ' -B18
35 , -C09 B : -D12 .
36 o | -A33 -B38
37 . -B30 ' . -D30
v 38 v -B32 2 y -C33
MOWFW39--0 : MIR JO07-C41 uc J17-A41

Table 16B: WRITE Data From MIR to Up Converter (UC) Cards (INNER WORD)

.
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SOURCE OF SIGNAL

DESTINATION OF SIGNAL

sgg;gl, Major Connector & Major Connector &
Component Pin Component Pin

MOWEFWOO~~1 ucC ‘J17-B26 PEM J23-C45
A o1 A -C1i5 & -Dht
02 : ~B24 -C4l
03 ~All -C39
04 ~-ALT7 ~D36
05 -A29 ~C35
06 -D32 -C27
07 " J17-B48 -D26
40 J18-A23 -D24
41 & -puy -c23

42 -C17 -C21
43 -B12 -D20
44 -D438 -C17
45 1. -C29 ~-C15
46 -B36 -D14
47 -ALS =D12
48 -B26 -Cl1
49 -C15 -C09
50 ~-B24 " -DO8
51 -Al1l. -D06
32 ~ALT -C05
5z =A29 w -C03
54 | -D32 © °J23-p02
55 1 -B48 " J24-B48
56 -A27 A a7
57 -B06 ~A4LS
58 ~A21 «B44
59 -Al5 -B42
60 -B44 -A27
61 o . < 45 . ~B26
v 62 A4 - ¥~D36 vV - ¢ -A35
MOWFW63-~1 Uc J18~C47 J24-A33

"Table 17A: WRITE Data From Up Converter Cards to PEM (OUTER WORD)
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SIGNAL

SOURCE OF SIGNAL

DESTINATION OF SIGNAL

RAME Major Connector & Major Connector &
Component Pin Component Pin
MOWFWO8~--1 uc J16-A23 PEM J23-A45
A 09 A & D44 A A -BL44
10 -C17 -A41
11 -B12 -A39
12 -D48 -B36 "
13 -C29 ~-A35
14 . ~B36 -A27
15 - ~-A45 -B26
16 -B26 ~-B24
17 | =C15 -A23
18 ~B24 -A21
19 -All -B20
20 ~A47 ~Al7
21 . ~A29. ~=A15
22 -D32 =Bl4
23 -B4§8 ~-B12
24 ~-A27 -All
25 -B06 -A09
26 -A21 -B0S
27 ~Al5. -B06
2¢ ~-B&4 ~-A05
29 | -c45 v -A03
30 v -D3% J23-B02
31 J16~-C47 "~ J22-D48
32 1 J17-A23 A -C47
33 ~D44 ~C45
34 -Ccl7 -D44
35 -B12 -D42
36 -D48 -C27
37 -C29 -D26
v 38 - v - "¢ -B36 X 2 & ~C35
MOWFW39--1 ucC - J17-A45 PEM 322-C33

Table 17B: WRITE Data From Up Converter Cards to PEM (INNER WORD)
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SOURCE OF SIGNAL

DESTINATION OF SIGNAL

MIR

SIGNAL - -
NAME Major Connector & Major Connector &
Component Pin Component Pin
MIWFW00~-1 PEM J24-A21 MIR J08~-C27
A 01 4 A -B20 A -c21
02 -A23 -C29
03 -B24 -D32
04 ~Al5 -D30
05 -Al7 -C35
06 | =B12 -B36
07 - -All JO8-A39
40 ~B06 J09-C27
41 -B0O8 -C21-
42 -D30 -C39
43 -D32 -D32
[ ~-AQ5 -D30
45 .=AD3 -C35
46 -D44 ~-B36
47 -C45 J09-A39
48 -CL1 J10-Cc27
49 ~C39 -C21
50 -C35 -C29
51 D35 ~-D32
52 -u23 -D30
53 ~(21 =-C35
54 =C27 w =B36
55 -D26 310-A39
56 -Dl4 J11-Cc27
57 -D12 -C21
58 =-C1l7 -C29
59 ~ -D18 -D32
60 ~C03 -D30
61 ~305 -C35
v 62 v v -C09 v -B36
MIWFW63--1 PEM J24~D08 J11-A39

Table 18A: READ Data from PEM to MIR Cards (OUTER WORD)




SICHAL SOURCE OQF SIGNAL DESTINATION OF SIGNAL
NAME Major Connector & Major Connector &
Component Pin Component Pin
MIWFWO8-~1 PEM J22-C21 MI J04-C27
4 09 a £ -p20 & & _c21
10 -C23 -C29
11 ~D24 -D32
12 -C15 -D30
13 -Cl7 -C35
14 - ~D12 ., -B36
15 -Cll J04~A39
16 -D06 J05-C27
17 ~DO83 -C21
18 -B30 ~-C29
19 -B32 -D32
20 =05 ~D30
21 .=C03 ~C35
22 -B&4 " vy =B36
23 -A45 J05-A39
24 -A41 . J06-Cc27
25 "A3_9 O ~C21
26 ~-A35 t -C29
27 -B36. ~-D32
28 -A23 | -n30
29 -A21 - 1 =C35
30 -A27 T + -B36
31 -B26 © J06-A39
32 ~=Bl4 J07-C27
33 -B12 -C21
34 -Al7 -(29
35 -B18 -D32
36 -A03 -D30
37 ~-A05 . -C35
v 38 v - ¢ -A09 A -B36
MIWFW39--1 PEM J22~-B08 MIR JO7-A39

Table 188: READ Data from PEM to MIR Cards (INNER WORD)
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SIGNAL

SOURCE OF SIGNAL

DESTINATION OF SIGNAL

NAME Major Connector & Major Connector &
Component Pin Component Pin
MOWPWCO0--1 MIR J08-A03 PE J20~D32
& oL A -cl1 7S -B32
02 ~A27 ‘ -C33
03 ~C15 ~A33
04 -D18 -C35
05 ~-B24 -A35
06 . ~Al5 -D36
07 . J08-D26 J20~-B36
40 -J09-A03 J21-A23
41 -Cil . & -C23
42 -A27 -B24
43 ~-C15 -D24
44 -D18 -C29
45 | ~B24 -B30
46 - ¥ ~-Al5 -D30
47 © JO9-D26 -A29
L8 J10-A03 -D32
49 -c11 ~B32
50 -A27 -C33
‘51 -C15 -A33
52 -D18 -C35
5% -B24 -A35
54 =Al5 -D36
-55 - J10-D26 ~B36
56 - J11-A03 -D38
57 : ~-Ccl1 ~-B38
" 58 -A27 -C39
59 -C15 -A39
60 -D18 -C41
61 -B24 ~A4L
-.¢ 62 S - 4 - - ~AlS A4 ¥ -D42
MOWPW63-~-1 . MIR - J11-D26 PE J21-B42

Table 19A: READ Data from MIR Cards to PE (OUTER WORD)
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SEGNALV SOURCE OF SIGNAL DESTINATION OF SIGNAL
NAME Major Connector & Major Connector &
Component Pin Component Pin
MOWPWO8~-1 MIR . J04&-AQ3 PE J19-A23
A 09 A -C11 A - & -c23
10 -A27 -B24
11 ~-C15 -D24
12 -D18 -€29
13 -B24 -B30
14 . -Al5 -D30
15 - " J04-D26 -A29
16 JO5~-A03 -D32
17 ~-Cl1 -B32
18 -A27 - ~-C33
19 =C15 ~A33.
20 -D18 -C35
21 -=B24 -A35
22 ¥ -Al5 -D36
-23 - -, JO5-D26 -B36
- 24 ' J06-A03 ~-D38
25 -cl1 ~B38
26 -~A27 -C39
27 -C15 -A39
28 -218 -C41
29 . 324 -A41
30 . ~A15 ¥ -D42
31 J06~-126 J19-B42
32 JO7-AC03 J20-4A23
33 -Cll -C23
34 . =A27 ~-B24
35 . -C15 -D24
36 ~-D18 -C29
37 -B24 -B30
. ¢ 38 v - -Al5 v -D30
- MOWPW39~--1 MIR 'JO7-D26. PE . J20-A29

Table 19B: "READ Data from MIR Cards to PE (INNER WORD)
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SIGNATL

SOURCE OF SIGNAL

DESTINATION OF SIGNAL

NAME Major Connector & Major Connector &
Component Pin Component Pin
MOWICO0O--1 MIR JO8-B02 10 J06-66
A OLA A - -BO6 A -62
02 -C03 =58
03 -DO8 =50
ok ~-B20 =46
05 -C23 -36
06 -B18 ~32
o7 - 1 J08-A21 Jo6-24L
Lo J09-BO2 J03-18
41 -BO6 % -12
Lo -C03 JO3-0L4
43 -D08 J02-66
LY -B20 A 62
45 -C23 -58
b6 -B18 -50
L7 . JO9-A2L 46
48 J10-B02 =36

Lo -B06 =32 .

50 -C0O3 1 -2k
51 -DC8. -18
50 -220 S g =12
53 | o023 J02-04
54 - .318- .J01-66
- 55 J10-A21 A 4o
56 J11-BC2 -58
o7 -B06 ~50
58 - 2C03 -h6
59 -D08 -36
60 ~B20 -32
61 -C23 B =)
v 62 ¢ v - ¥ -B18 R v -18
MOWIC632-~1 - MIR L J11-A21 "I0 J01-12

Table 20A: READ/TRANSFER data from MIR to IO Cards (OUTER WORD)




SOURCE OF SIGHAL

DESTINATION OF SIGNAL

SIGNAL - >
NAME Major Connector & Major Connector &
Compornent Pin Component Pin
MOWICO08--1 MIR JOL-B0O2 I J06-18
A 09 A A -B06 Y-S ~12
10 -C03 JO6-04
11 .7 -DO8 J05-66
12 -B20 A 62
13 -C23 -58
14 7 -B18 -50
15 " JOL-A21 46
16 JO5-B02 -36
17 A -B0O6 -32
18 ~C03 -2L
19 -D08 -18
20 -B20 v -12
21 1 -C23 JO5-0kL
22 -B18 JoL-66
23 - JO5-A21 A 62
2L J06-BO2 -58
25 -B0O6 -50
26 ~C03 -46
27 -DO8. =36
28 i -B20 -32
o ) -C23 1 -2h
30 | -B18 v -18
31 - JO6-121 Jok-12
32 JOT7-BO2 JO3-66
33 ' -B06 -62
3l -C03 -58
35 -D08 -50
36 -B20 =46
37 : -C23 -36
Vv 38 V¥ v _¥.B18 v 4 -32
MOWIC39--1 MIR JOT7-A21 0 . J0o3-24

Table 20B: READ/TRANSFER data from MIR to IO Cards (INNER WORD)
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B-15

SIGNAL' SOURCE OF SIGNAL DESTINATION OF SIGNAL
NAME Major Connector & Major Connector &
’ Component Pin Component Pin
. PYW-W05--0 PE J19-Ch7 uc - J16-B08
06 & 4 J19-847 A J16-A09
o7 J20-ch7 J17-B08
08 J20-A4T J17-A09
09 J19-D48 J16-£03
10 J19-B48 J16-A05
11 J20-DL8 J17-A03
12 J20-Bh8 J17-A05
13 J20--Ak5 J17-C35
g by J21-Dh8 L4 J18-A03
PYW-W15--0 - J21:BL4S Uc J18-A05
FIMC-—=~~ 1 J20-039 . MC J15-C17
FZTPWCW--0 - -A39 -C33
FRMPRO---0 -Ch1 -BO2
" FMSEL----1 =Al1 -B36
FMDSELO--1 ‘ -Dh2 -DhbL
. FMDSEL1--1 , l;m»e : , 35
FREAD----1 : ~Dhly ' v -A35
FMEMPRO--1 - J20-Blilh MC - J15-D48
P----E--30 - J19-chs MT, J12-A063
Pem--1--30 v TIC-AL5 - M J12-B02
MPROER---1 MC ] . 035.803 - PE - Jo1-chs
MYW-W05--0 uc . J16-203 TEM Je2-C39
A 064 L& J16-D1k 4 Joli-c33
o7 : ~ J1T4C03 J22-B38
08 © J17-D1k Jok-ph2
09 J16-c27 - - Jo2-AlT
10 ~ J16-B02 J2k-c29
11 J17-c27 Jo2-B2k
12 - J17-BO2 J2L4-D06
13 © J17-D36 J22-A11
v g . J18-c27 - J2k-C15
MYW-W15--0 J18-B02 Je2-B20
MWOUTEN--1 J17-A27 Jok-B30
MWINNEN--1 v $ -BO6 v J22-D38
MINITPL--1 uc J1T7-Bhk : PEM Joh-B36
MWOUTEN--0 MC . -A29 -~ Ue J1L7-D26
MWINNEN--O S ’ ﬂf-}age S % -C11
MINITPL--0 MC . J15-A17 U J17-C39
Table 21A: Address and Control Signals List




SIGNAL

SOURCE OF SIGNAL

DESTINATION OF SIGNAL

Address‘and Control Signals List

NAME Major Connector & Maijor Connector &
Component Pin Component Pin

MTRAlgEN--l MC © J15-B48 - m_R8 J11-p1k
IRS ‘ JI1-D1ik MIR7 J10-D14

MIR? J10-D1k MIR J09-D1k

MIR . JO9-D14 ' M:[R5 JO8-D1L

| M]fR5 JO8-D1k4 MIRl Jo7-pll+

_ - MIR) JOT-D14 MIR), J06-D1h

v MIR), 'J06-D1h MIR, JO5-D1h
MTRANEN--1 MIR, JOS—Dlhv MIR, JOL-D1k
A“_%MOUEPEIN--I MC -J15-B30 MIRg J11-C1T
- E  MIBg - J11-017 MJ:R7 - J10-C17
e : MERY : J:LQ-_C]:{i 3 MIR6 JO9-C1T
) MIR, | JOg9-C17" MIR5 JOB-C1T
‘MIRS' | - /Jo8-c17 MIRl JO7-C17

MIR; - JO7-C17 MIR), Joé. C17
e MIR), Jo6-C17 MIR, J0,-C1T
MOUTPEN--1 . MIR, ) J05-C17 MIR, © I0k-C1T
: MPIKEL--l . MC J15-A21 MIRg J11-B42
- MIRg J11-B42 MIRT J10-B42

M;rR7 J10-Bk2 MIR, "J09-Bl2
MIR, J09-Bk2 MIR 5 JO8-BL2

MIRS ‘ - JO3-Bh2 MIR, - - JOT7-B42

MIR, - .JO0T7-Bk2 MIR) JO6-B42

v MIR), ‘J06-Bli2 MIRy JO5-Bh2
MPIWSEL+-1 MIR3 J05-Bl42 . MIR, Joh-Bho
MIOWSEL--1 MC J15-Cc21 M]':R5 J11-Dhl
A MIRg J1L-Dhk ) M‘[RT J10-Dhk
MI.R,? E © J10-Dhk - MIR, »JO9—D_M;

MIR, J09-D1L1+ M:[R5 JO8-Dhk

MR5 - JO8-Dlk MIR, JOT-Dhk

MIR, JOT-Dhk MIR, JO6-DLL

v MIR), JO6-Dlk MIR3 JO5-Dhk

" MIOWSEL--1 MIR 305-Dhl MIR, Jols-Dhk

Table 21B:




SIGNAL

SQURCE OF SIGNAL

DESTINATTION OF SIGNAL

NAME Major Conn?ctor & Major Conngctor &
Component Pin Component Pin
MEOBIT--L1 MC J15-D32 MIRg J11-Bhk
- MIRg J11-Bll MIR7 J10-Bhl
MIKZ J10-BhL MIR6 JO9-BhLL
MEOBIT--L1 MIR, - J09-Bhk MIRl JO8.-BLYL
METBLT--L1 MC J15-D36 MIR g JO7-BhL
| MIR, JOT7-Bll MIR, JO6-BlY
o | MIR, JO6-BLk MIR, JO5-Blk
METBIT--L1 MIR3 ' JOS-Blik MIR, Jo4-BLY
MSI%RPS-A]_ ‘M‘l‘_ J13-—B20‘ M:IR7 J10-Ch7
7 7005 MIR, ' Jo8-ch7
6 b =A21 MIRu JO6-ChT7
5 . MT, | J13-B1k - MIR, Joh-ClT
L MT, . J12-B06 7 MIRg J11-Ch7
3 ‘ -Do8 'mR6 J09-Cch7
v 2 ¥ ‘ ‘ -A15 _ms JO'(-cu?
MSIMRPL -1 MT, ) 4J.12-AO9 mRS:._? . JO5-Ch7
MIOROSL--1 MC (J15-A23 10 JO1-70
I0 - JO1-70 0, - J02-70
MIOROSL--1 : Io2 J02-70 103. _ - JO3-70
MIORQSL--3 ™C J15-c23 :coh‘ Jok-70
10 - Jok-70 1‘05 . JO5-70
MIOROSL--3 Io5 J05-70 10, JO6-70
MCURTSL--1 MC T J15-B1h 10, JO1-72 N
» ; 104 JoL-72 10, Jo2-72 -
MCURTSL--1 10, Jo2-72 . 103 JO3-72
MCURTSL--3 MC J15-A15 . Ioh JOk-T72
, 10, Joh.72 ' IoS J0O5-72
MCURTSL--3 IOS JO5-72 106 JO6-72
MSMIRPL--1 MT, J12-C15 M, J12-D12
MSMIRPL--0 L J12-C1T | MT2 J13-D12

T

Table 21C: -Address and Control Signals List
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STGNAL SOURCE OF SIGNAL DESTINATION OF SIGNAL
NAME Major Connector & Major Connector &
Component Pin Component Pin
MEOBIT~-L1 MI T12-A05. MC J15-D32
MEIBIT-~I1 _ ~ - | -co3 -D36 "
 MWPROTP--1 ' | 835 . AL
MWINTTP--1 M,  JT2-023 ~ B2l
~W05-:0 uc J16-B08 : -B42
06 | - o ©J16-A09 _ o 5BhL
07 | I r17-B08 -Al5
WOB-20 oo J17-A09 o -C39
MCABCIR--0 | POWR Jo5-E _ -C29
MCURSEL-I1 CoMr,o | J13-805 | e
MIORSEL-I1 | . MT, '}  J13-C05 ' -B18 -
MTEFFS---0 oM  J12-BU8- B . -B26
MTSFFS.---0 1y .- J12-B30 ‘ . | B2
MICFFR~-~0 4 1o o _J13-B36 . ' -D26 -
MTSFFR- --0 1s -A39. e -B06
MTEFFE-~-0 ~ o -29 | - 1 . |-Dx
- MOEFFS---0 | o $—Bh8 - ~ 0 -All
MOSFFS---0 o ~ J13-B30 _ .| -A09
MOSFFR~---0 w3 " J14-A39 | g ] 05
MOEFFR~---0 MT3 J1h-n29 MC J15-B08
MZTPWCW--0 Mc | o J15-B20 ML, J12-Ah1
MSTROBE--1 | =~ MC ~ [ J15-A05 10, . Jo1-0k
MSTROBE--1 . o, |- ° Jo1-ok 10, Jol-0l
MCURSEL--1 ©OMC J15-Ch5 MI,, J13-A03
MIORSEL--1 B . =015 MI, J13-B02
MIMCTNP--1 - MC ,} qls-chl MT, J12-A11
MIMCTNP--1 MT, Jie- - MI, Jie-
MIMCTRP--1 MT, J12-B2k MT, J13=A11
MIMCTSP--1 ML, J13-B2k4 MT, J1k-A11
MSCUIOP--1 ML, J12-A33 | .MTE J13-A23

Teble 21D: Aq.dress and Control Signals List
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SIGHAL

SOURCE OF SIGNAL

DESTINATION OF SIGNAL

NAME HMajor Connector & Major Connector &
Component Pin Component Pin
-0.4v MC . J15- A7 MC . J15-Ch7
-0.kv MC J15-Ch7 MT, J1k-Ak1
-0 bv MT3 J1h-aAlk1 mr, | J13-Ak1
-0.hv ML, J13-A41 MT J12-B08
~0.4v source . MTl J12-808 MI, Jl2-chi

Teble 21E: Address and Control Signals List
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SIGNAL NAME P EMX PEM
Backplane Connector & Paddle Pin

Pin Number Pin Number RBoard Number
MOWFWOO--1 1302-08 J5A-CY5 P2 -109
0L 1302-19 4 -Dhly A -110
02 1402-08 -ch1 -112
03 1L102-20 -C39 -113
o4 - 1302-09 -D36 -115
05 1302-18 -C35 -116
06 1402-07 -c27 -121
o7 1402-21 -D26° -122-
4o .. 1102-13 -D2k -123
L1 1102-20 -C23 -12h
L2 1202-14 ~-C21 -125
43 1202-22 -D20 -126
Ly 1102-12 -C17 -128
bs 1102-22 -C15 -129
U6 1202-11 -D1l -130
L7 1202-23 -D12 -131
48 - 1102-38 ~C11 -132
Ig 1102-49 -C09 -133
50 1202-38 -D08 -134
51 1202-50 -DO6 - =135
5¢ 1102-39 .| =C05. T =136
53 - - 1102-48 . ¥ -C03 -137
54 1202-37 - J5A-DO2. - -138
55 1202-51 JEA-BL4S -139
56 1102-43 =AuT -1ho
57 1102-50 1 .=ahs5 -141
53 1202-4h4 -Bhlt -1k2
59 1202-52 -B42 -143
60 - 1102-k42 -427 =153
61 ©1102-52 -B26. N -154
€2 1202-41 -A35 A 4 -148
MOWIW63~-0 1202-53 J6A-A33 P2 -149

Table 22A: WRITE data from PEMX to PEM  (OUTER WORD)
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SIGNAL NAME PEMX PEM
Backplane Connector & Paddle Pin
Pin Number Pin Number Board Number
MOWFWOB-~1 1302-13 J5A-AL5 Pl -109
09 1302-20 £ _pl) & -110
-10 1402-1k4 ~AL1 -112
11 1402-22 -A39 -113
12 - 1302-12 -B36 ~115
13 1302-22 -A35 -116
14 1402-11 -A27 -121
15 . 1ho2-23 -B26’ ~122°
16 + - 1302-38 -B2k -123
17 1302-49 -A23 ~124
18 1402-48 -A21 -125 -
19 - - 1402-50 -B20 © =126
20 1302-39 AT - 2128
21 1302-38 -Al15 -129
22 1402-37 -B14 ~130
23 1402-51 -B12 -131
2k 1302-43 =A11 =132
25 1302-50 -AO9 =133
26 1bho2-Lh -BO8 -134
o7 1402-52 -B0O6 . -135
28 1302-42 -A05- -136
29 - 1302-52 -AO3 237
30 1ho2-41 v -BO2- - -138
31 1402-53 JHA-DL8. - =139
32 1102-08 A o7 - 2140
33 1102-19 -Chs o =-1h1
34 1202-08 - -Dlly -1kh2
35 1202-20 -Dh2 - =1h3
36 - 1102-09 -C27 153
37 1102-18 -D26. 1 -154
38 1202-07 v -C35 A 4 148
MOWIW39--0 1202-21 JUA-C33 PL ~1k9

Table 22B: WRITE data from PEMX to PEM (INNER WORD)
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. PEMZX PEM
SIGNM‘ Backplane Connector & Paddle Pin
RAME Pin Number Pin Numbér RBoard Number

MIWFWOO--1 1302-05 JOA-A21 P2 =157
: o1 1302-23 , -B20 A -158
02 140204 -A23 -156

03 1402-18 -B2h - =155

ok 1302-35 -A15 -161

05 1302-53 -A17 -160

06 1h02-34 -B12 -163
.07 1402-48 -A11- -164 .

ko - ., . 1102-07 -B06 =167

L1 1102-25 -B0O8 -166

Yo 1202-13 -D30 -183

43 1202-28 -D32 -182

Lk 1102-37 -A05 168

45 1102-55 -A03 -169

L6 1202-43 -Dhly- =17k

b7 1202-58 -chs =173

L8 - 1102-06 ~Ch1 -176

- ho - 1102-24 -C39 =177

50 - 1202-01 -035 =180

51 T 1202-17 -D36 -179

52 -71102-36 023 .. } -188

53 < .1102-54 -C21 -189

- 54 1202231 ~027 -185

55 1202-47 -D26 - ~-186

. 56 - 1102-<15 -Dil -194
57 _ 1102-29 -D12 - -195

58 1202-06 -Cl7 192

59 1202-24 -~D18 -191

60 1102-45 -C03 -201

61 - 1102-59 o5 -200

. 62 1202-36 V009 . 4 197
" MIWFW63--0 1202-54 J6A-DO8 C P2 -198

Table 23A: READ data from PEM to PEMX (OUTER WORD)
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} PEMX PEM
SIGIRAL Backplane Connector & Paddle Pin
NAME Pin Number Pin Number Board Number

MIWFWO8-~1 1302-07 Jha-c21 PL -157
09 1302-25 A -D20 A& -158
10 1402-13 . ~023 -156
11 1402.28 -D2k -155
‘12 1302-37 -C15 -161
13 1302-55 -C17 -160
14 1402-43 -D12 ~163"
15 1L402-58 -C11- -164 .
16 . 1302-06 -D06 -167
17 1302-24 -D08 -166
18 1L402-01 -B30 -183
19 - 1ho2-17 -B32 -182
20 1302-36 -C05 -168
21 1302-5k4 ~03 - =169
22 1402-31 ~BL2 -17h
23 1h02-47 -Al5 -173
ol 1302-15 ~Ab1 =176
25 1302-29 ~h39 =177
26 1 1402-06 -A35 -180
27 © 1ho2-2k4 . ~E36 . =179
28 . 1302-45 LAR3 - =188
29 . .1302-59 -A21 -189
30 1k02-36 -A27 -185
31 1402-54 1 -B26 -186
32 . 110205 -B1L -194
33 . 1102-23 -B12 - - -195
34 1202-04 “A1T -192
35 1202-18 -B18 -191
36 1102-35 ~-AO3 -201
37 - 1102-53 -A05 . -200

, 38 1202-34 © V-809 2 4 ~-197
- MIWFW39--0 - 1202-48 J4A-BO8 P1 -198

Table 23B: READ date from PEM to PEMX  (INNER WORD)
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SIGNAL NAME PEMX i M LU (10)

. - Connector Pin Connector Pin
Number Nuniber Number Number

MOWCHOO~ -0 J4B _ ~-AC3 Joe . . -08

4 01 A : - -BO8 £ -1

L 02 ~B12 , -20

03 A : -A17 -26

ok o R N -A21 , : =32

05 : -B26 -38

06 . . -B30 - v , Uk

or | . J4B T R=A35 JOb6 . . =50-

- Lo _ J5B . - =039 - Jo3 -56

ol | 53 -Dik 1 62

e | 58 - D48 Jo3 . -68

w3 | . | - JéB =AO3 Joz =08

L B 4  -BOS A 21k

bs | b e |, -B2 : R -20

T I T e PR & G C =26

L7 : B -A21 . ' o -32

L8 , : -B26 - =38
k9 o e N

50 IR o . =A35 E . =80

51 - . . =A39°. | } o -6

52. B TN BT ;' A P AN -62

53 . 1 A -B48 - o Joz2 - .68

54 | , N AR Joi . =08

55 | : A E -D08 A =1k

56 _ . D12 : o -20

sty - - 1. =Ccit- ’ B T

58 : , ‘ - -C21 1 ' -32

59 : -D26 . -38

63 b -D30 : : Ll

61 ) - Ny . =C35 . ‘ E i -50

¥ & v v -C39 Ik A 2 - -56

MOWCW63--0 . J6B Dk . Jov -62

Teble 2LA: CUB READ/TRANSFER data from MIU (I0) to PEMX kOUTER WORD) |
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SIGNAL NAME PEMNMX , M LU (I0)
- . Connector Pin Connector Pin
Number Numbert Number Number
MOWCWO8--0 JiB ~-A39 - J06 : -56
& 09 : A -BLL Af : -62
10 - -B4S -68
11 . _ : <603 Jos5 -08
‘12 ) o -DOS " A . f"l)"‘
‘13 - . -D12 -20
1k : : . =017 : L ~26
15 . T C =021 : ’ =30
.16 A S . =D26 o -38
17 o ~D30 ' BEE R 1} 1
18 N =035 0 1 =50
9 o . =C39 ‘ S =56
20 . .. L% -Dhk ' 2 -62
21 R TR 1 . o -Dh8 - Jos -68
22 -1 .J5B. - =A03 Joh T 08
23 10 A | -BOB , & : -1k
oL o ' ©-Bl2 _ ~ =20
5 .t N S -Al7 B ; -26 -
26 | R : S ap21 : 32
27 - o . =B26 - -38
ot ot b T B30 AN B e -4l
29 ' .. =A35 : . -50
30 ‘ RN R ¢ C v oo - =56
32 _ . o T 003 . © . JO3 -08
33 - . -} -Do8. , | b
34 . - D12 . o =20
35 i ' N -26
36 : ~C21 ' ‘ -32.
37 . -D26 ' o -38
: «.v 38 . A ? ‘ . —D3O . ) 1: ‘ -L}.’-l;
MOWCW39--0 . JSB © =C35 Jok -50
- MZTMWIW--O -~ J6B By I SR - Joir =65
MZTMWCW--O J5B - -B48 Joh ' -68
MZTMWCW-~2 : J6B - -DW8 -} - Jo1 . -68

Table 24B: CUB READ/TRANSFER data from MLU (IO) to PEMX'(INNER WORD)
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SIGNAL MAME :.. PEMX ML U (I0)

. SRR Connector Pin Connactor Pin
Number Number Number Number

MOWIWOO0--0 JLB -B02 Jo6 : -05

& o1 . -BO6 -11

02 -A11 : -17

03 o ’ -A15 -23

Ol . R 2 -B20 : _ =29

105 L 1 -B2L ' -35

06 . . =A29 7 -h1

o7 ' . J4B -A33 JO6 - o =L

Lo : J5B - -D38 . J03 . =53

R { | Dl2 { -59

Lo ' J5B _=ChL7 Jo3 - =65

43 J6B . =BO2 Joz2 -05

ST AL : -B06 A -11

W . ST s o 3

Lt - 1 -B20 S =29

W ' -Bok -35
L9 N o =A29 0| ' o -hL
50 e - -A33 ‘ =h7 o

51 - RERY B £ X . . - 23

52. - - Cesh2 o v -59

53 R B .-J02 -65

5k . i < Jo1 - =05

55 ’ 1 ' -D05 _ A 11

56 1 7 =C11 o 3 SN

58 . -D20 - oL - -29

59 : D2k : -35

60 _ -C29 C ‘ -41

6L . o .. =033 S -7

v 62 R 2 - D38 e . =53

MOWIW63--0 . J6B . -Dh2 Jol -59

Table 25A: TOSS READ/WRITE data from PEMX to MIU (I0) (OUTER WORD) .
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SIGNAL NAME PEMX : M L U (I0)
- Connector Pin Connector Pin
~ Number Number Number Number
MOWIWO08---0 JhB - -B38 Jp6 . -53
& 09 . & -Bli2 i -59
10 - <ALT JO6 -65
11 , . -DO2 J0o5 -05
12 ‘ . _ D06 . A 211
-3 : - =Cll : =17
1k ‘ . =015 : -23
15 - - =D20 - -29
16 . ' . -D2h4 , =35
7 - ' ; -C29 : _ -1
18 - | B -C33 : I
20 N v - ‘ -Dh2 : v -59
21 b . JduBL - =Cht . Jos" - N -65
22 - U} J5B ©. T-BO2 T Jok © =05
23 v 4 - =BO6, - A -11 -
o4 : : =A11 ' - -17
25 - R T S=A15 - : =23 .
26 T ' T <B20 =29
27 _ - ) - o-B2l =35
et, . ' o T A28 ) I 41
29 . . ZA33 - o -kt
30 1 T D - ¢t I v =53
31 ‘ . ' -Bh2 -Jok -59
- 32 _ B - -D02 ~ . Jo3 -05
33 .} S ~ -D06 _ -11
34 R -C11 A ‘ -17
35 : =-C15 - -23
36 ' -D20 : : -29
37 _ ] -D24 ; =35
v 38 v - =029 | D 2 T -4
MOWIW39--0 A J5B - =C33 - Jos =47

Table 25B: TOSS READ/WRITE data from PEMX to MLU (I0) (INNER WORD)
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- JhA-D38

PEMX PEM
SIGNAL Backplane Connector & Paddle Pin
NAME Pin Number Pin Number Board Number

- MYW-WO05--~0 1304-55 J4A-C39 P1 -145

06 130L-49 J6A-C33 P2 -181

07 1304-43 JLA-B38 Pl -178

08 1404-38 J6A-Dh2 P2 AT

09 1Lbok-hly - Jha-akT Pl -172

10 1hok-37 J6A-C29 P -184

11 130454 JL4A-B2Y Pl =187

12 1304-48 "~ J6A-DO6 P2 -199-

. 13 .. 1bohl3 ~JhA-A11 21 -196

14 1oL -48 J6A-C15 P2 -193

MYW-W15--0 140450 J4A-B20 Pl -190

MINITPL--1 1304-36 J6A-B36 P2 -1h7

MWOUTEN--1 1304-38 J6A-B30 P2 =151
MWINNEN--1 1304-42 Pl.

-146

Table 26: Address and Control Signals from PEMX to PEM
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. PEMX

n_20Q

MLU PEM
CORNECTOR MAJOR PADDLE MAJOR CONIECTOR REMARKS
WUMBER COMPONENT BOARD COMPONENT NUMBER
J31 (J1) TO1 Pl FINNER WORD Ji 1) MLU Connectors
J30 (J2) 102 part of J2 J26 thru J31 '
Jz9 (J3) 103 connector J3 will be found f
Je8 (Jk) oL base - Jha as connectors J6 thry
CJo7 (J5) 105 ‘ ~J4B - §J1 respectively in
Jo6 (J6) 106 P OUTER WORD J5A tables 2L & 25
: , part of J5B 2) In MLU there are "
ok . MIR2 connector JOA connectors J19,J20,.
J5 MIRS base . J6B -} J21 to connect with
Jb6 . MIRL PE connectors MLUL,
J7 < MIRS MLU2, MLU3 respectivé
- J8 MIRL 1y when PU (system)
. J9 MIR6 is not on PEMX
J10 MIR7 o
J11l MIRS 3) In MLU there are
o D ‘eonnectors J22,J23,"
Ji2 MT1 J2l to connect with |
J13 MT2 - PEM Paddle Boards
J1h MT3 P1&P2 when PU (system)
is no% .on PEMX .
J15 MC . o
i . ‘h) When testing PEM
J16 ucL '} on PEMX, PEM Paddle
J17 uc2 Boards Pl&P2 are
Ji8 Uc3 connected to PEMX
connectors J4A, JSA,
. and J6A H
'5) When PU(system)
~1iam on PEMX, MLU con-
| nectors J26 thru J31;
are connected to PEM:
connectors J48,J58,
J68 and MLU connect-
ors J19 thru J21 areq.
connected to PEMX
connectzn@SJl Jz,
and J3 ’ ) .
Table 27: Iist of MLU Connectors and Corresponding Major Components
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APPENDIX C

CONNECTOR CONFIGURATION



PIN SIDE VIEW

‘ K B c D
1=} GRD ‘ . GﬁDb ‘
3o/ sty |sTCN.—n2 3——|sION.| |-3.2V1 2
S—»\ sIoN.) |CHD f— L4 5— ey S
T—— GED SIGN.—6 7 GHD f— 6
9——| sIOw.| | SIGN. 8 9 SIGN.| |SICGN.}— 8
11— ston.) | oD F—10 11— |8IGN.| [CGHD {=—— 10
13-——| D SIGN, ——12 13w | GHD SIGN. f—m 12
15——| srow.| | sToN.}—-A4 15— SIGN.| | SIGN.{—— 1k
17——| stcn.| | GAD |—16 17 SIGN.| |GED 4— 16
19— b | | sTow. —18 19 e | | staw.t— 18
21———| staon.| | sTow. }—=20 21——| sIGN.| | -3.2Vi— 20
23—| gIow)| | D p—22 23— POWER}—— 22
- . i} GRD
25— g | . siGN, f—=24 25— | GED f— 2k
— |
‘ - .
27— stan,| | sTtan. —26 27 | STON,| | STCW, 4—r 26
29—| sIeN)| | GED 28 29 SIGN.| |GEHD +— 28
31—| cHD STGN.—30 31— | GHD SIGN, +—— 30
33——| graew.| | sIGN.—32 33— | SIGN.| | SIGN,{— 32
35——| sIGN| { GED —34 35— | SIGN.| | GED — 34
37— G SIGN.—36 37— | GHD SIGN,+— 36
39—1| staw| | stew.}—38 39 staw.| | -3.2v— 38
¥l——! sion| | GBD |—U0 li—— | sTaN.| | POWER— 40
‘ GHED ,
43— ot STEN.b—2k2 143 GED | | Y
b5 STGN. F—Uk4 45— | STGN.| | STGN.{— kb
h— GRD }—Uu6 L7 SIGN.| | GRD +— 46
49—ro| GHD SIGN.f—U8 L9 GED SIGN,+— 48
GRD +—50 : -3.2V

:‘\ fi;
LI LI

Figure 12: Pin éonfiguration of PE/MLU Comnector

Remarks: 1. Pins A45 & 47 are used for signal in all PE/MLU cards, but in MIR
cards they are used for +L.8v.

2. Pins C5 & 23 are used for signal in all PE/MLU cards, but in UC
. cards they are used for +4.8V.
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Pins D6, D24, and D42 are used for +1.32V in all PE/MLU cards but
in UC cards they are used for +4,8v. ,

SIGN. stands for Signal.

GED. stands for Ground.
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CARD SIDE VIEW .

e JGROUND 0 frzev

AR

Y JSTGNAL | +1.32V | 3
6« {GFO UND . pROUND |___ 5
8 ~———GROVIND . SIGNAL p—u T
10——{C¢ROUND * brouwp f—— g
12———1SIGNAL S TG — |
1Y =i GROUND : O kB ——13
16-———GROUND GROUND |—nu 15
18-——SIGNAL SIGNAL 17
20— GEOUND ~ U|GROUND b—— 19
~ 22-——|GROUND . |stawAn f— 21
- 2L——{SIGNAL GROUND  fee 23
26-—— GROUND SIGNAL | 25
28-——{GEO UND |GROUND |0 27
30— GROUND -3.2V |— 29
32——{ SIGNAL -3.2v 31
34— GROUND - fGROUND | 33
36— STANAL _ SIGNAL | 35
3B GROUND " lGROUND | 37
}40——— GROUND : SIGNAL f—— 39
42— GROUND | GROUND |— 41
4l—— GROUND - |SIGNAL |—— 13
Y46-— SIGNAL GROUND |—o L5
48— GROUND GROUND |— 47
50— SIGNAL SIGNAL }—— L9
52-——! GROUND GROUND 51
54— GROUND ' SIGNAL |—m 53
56—{GROUND | ~ |GROUND f— 55
56— SIGNAL - | GROUND f— 57
60— GROUND GROUND f— 59
62——| SIGNAL - | SIGNAL — 61
6l———— GROUND | . GROUND {—— 63
66— SIGNAT, SIGNAL }— 65
68— GROUND GROUND }—— 67
70— SIGNAL GROUND {—— 69
72— SIGNAL GROUND {—— 71

‘Figure 13:. Pin Configuration of MLU (IO card) Connector
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	001
	002
	003
	004
	005
	006
	1-01
	1-02
	1-03
	1-04
	2-01
	2-01a
	2-02
	2-03
	2-04
	2-05
	2-06
	2-07
	2-08
	2-09
	2-10
	2-11
	2-12
	2-13
	2-14
	2-15
	2-16
	2-17
	2-18
	2-19
	2-20
	2-21
	2-22
	2-23
	2-24
	2-25
	2-26
	2-27
	2-28
	2-29
	2-30
	2-31
	2-32
	2-33
	2-34
	2-35
	2-36
	2-37
	2-38
	2-39
	2-40
	2-41
	2-42
	2-43
	2-44
	2-45
	2-46
	3-01
	3-02
	3-03
	3-04
	3-05
	3-06
	3-07
	3-08
	4-01
	4-02
	4-03
	4-04
	4-05
	4-06
	4-07
	4-08
	4-09
	4-10
	4-11
	4-12
	4-13
	4-14
	4-15
	4-16
	4-17
	4-18
	4-19
	4-20
	4-21
	4-22
	4-23
	4-24
	4-25
	4-26
	4-27
	4-28
	4-29
	4-30
	4-31
	5-01
	5-02
	5-03
	5-04
	5-05
	A-00
	A-01
	A-02
	A-03
	A-04
	A-05
	A-06
	A-07
	A-08
	A-09
	A-10
	A-11
	A-12
	A-13
	A-14
	A-15
	A-16
	B-00
	B-01
	B-02
	B-03
	B-04
	B-05
	B-06
	B-07
	B-08
	B-09
	B-10
	B-11
	B-12
	B-13
	B-14
	B-15
	B-16
	B-17
	B-18
	B-19
	B-20
	B-21
	B-22
	B-23
	B-24
	B-25
	B-26
	B-27
	B-28
	B-29
	C-00
	C-01
	C-02
	C-03

