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WARRANTY

All products manufactured by STANDARD MEMORIES, INC.
are warranted to be free from defects in material and work-
manship one year from date of delivery to the original
purchaser.

STANDARD MEMORIES, INC's obligation under this warranty
is limited to servicing or adjustment of any equipment returned
to the factory for that purpose, and replacing any defective
parts thereof, If the failure has been caused by misuse,
operation in excess of specification guarantees, or modification
by the customer, repairs will be billed at cost. In such cases,
a cost estimate will be submitited before work is started.

This warranty is expressly in lieu of all other obligations or
liabilities on the part of STANDARD MEMORIES, INC., and
STANDARD MEMORIES, INC. neither assumes nor authorizes
any other person to assume for them, any liability in connec-
tion with the sale of STANDARD MEMORIES, INC. products.
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PROPRIETARY RIGHTS of STANDARD MEMORIES, INCORPORATED
are involved in this subject matter and all manufacturing, reproduction,
use and sales rights pertaining to such subject matter are expressly
reserved, It is submitted in confidence for a specified purpose, and the
recipient by accepting this material agrees that this material will not
be used, copied or reproduced in whole or in part nor its contents
revealed in any manner or to any person except to meet the purpose for

which it was delivered.
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| SECTION I S
"~ ECOM® F MEMORY CONTROLLER

~ MC-131

1.1  DESCRIPTION

The Memory controller (MC-131) provides timing, control functions,
address and data registe rs and the inhibit resistor networks for an
18 bit ECOM® F system of up to 131, 072 words. Expanded systems

are possible by the pafallel operation of memory controllers.

H

‘The MC-131 provides four operating modes: Full Cycle Read-Restore

and élear-Write, Split Cycle Read-Pause-Write and Clear-Pause-Write. -
Each word has beén ée;;arated into two groups of nine bits which méy

be oi)erated upon independently (Byfe Control). Thus, the MC-131 can
make a 131K X 18 bit ECOM® F system appear to contain 262, 144 nine

bit words.

The input-output interface of the MC-131 is DTL/TTL compatible.

All 1/O terms originating on the memory controller, with the exception

of a Memory Busy signal (Memory Busy is generated by an emitter
follower to provide a low impedance or logic 0 signal during a power
off condition) are generated by open collector TTL gates to provide

compatibility with bussed systems. Either one way or bidirectional

\
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bussmg schemes may be used. Provision has been made for field

installation of pu]l-up re51stors, should it be des1rab1e.

A power failure data protection circuit is provided on the memory

. controller. Upon a signal indicating that power is failing, the MC-131

will automatically conclude the éycle in progress, provide a "turn-off"

signal to the merho‘ry module and then inhibit all commands to the

memory module.
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1.2 SPECIFICATIONS

1.2.1

Operating Modes

Full Cycle

Split Cycle

" Read-Restore
Clear-Write

Read-Pause-Write
Clear-Pause-Write

 With Byte Control the ECOM® F system can

perform any combination of two of the above functions.

and Clear-Write Byte 2

For example, it is possible to Read-Restore Byte1

or to Read-Pause-Write Byte1

and Read-Restore Bytez. In the latter case, both a

‘ full cycle and a split cycle function are requested.

- The system will perform both functions with the

timing of the split cycle function.

Memory Mode

R/C1 R/C2 R/M1 R/M2

Full Cycle
Read/Restore (R/R)
Clear /Write (C/W)
R/R Byte,, C/W Byte,
C/W Byte,, R/R Byte,

Split Cycle
Read-Pause-Write (RPW)
Clear-Pause-Write (CPW)
RPW Byte 1 CPW Byte

CPW Byte,, RPW Byte,

1-5
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1.2.2 Input/Output Interface.

Function ' Lines Loads Signal
Input: ' ‘
: Address 18 2 - Level
Data In 18 2 Level
) - Tycle Initiate 1 2 Pulse
Read/Clear 1 1 2 Level
Read/Clear 2 1 2 Level
A Restore/Modify 1 1 2 Level
@ Restore/Modify 2 1 2 Level
Cycle Continue 1 2 Pulse
Data Save P/S 1 2 Level
Data Enable 2 1 Level
Direct Data Save 1 5 Level

Note: When the power supply goes out of specification,
the Data Save P/S line must be held true.

Function Lines Loads Signal
" Qutput:
' "~ Data Out 18 10 Level
Data Available 1 10 Pulse
Memory Busy 1 10 Level
. Data Save Sync 1 10 Level
. A o ~ Data Save Active 1 10 Level

standard memories
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1.2.4 Memory Interface.

' Function | Lines _Signal

Trﬁput: _ .
: ) Data Ready 1 Pulse
Memory Data 18 Pulse

Output: ‘ : .

Address 12 Level
Selects 8. ~ Level
: Control Data 18 Level
.‘ : ' Read _ 1 Pulse
' ' ' Write 1 Pulse

Data Save 1 Level

~ All input and output lines are capable of operating
with up to 16 memory modules.

1.2.5  Power Requirements.
Logic: +5V 5% 1.5 amperes
;nhibit Network: +15V % 2%

' Note: Current required by the inhibit network is a
function of the data pattern and the cycle time.

v _ Calculations of average and peak current

. requirements are presented in the memory

h ' module specifications. .

1.2.6 Environment.
o o
Temperature: Operating 0 C to 50 C in free air
when mounted vertically.
o o e
Operating 0 C to 50 C with 20 CFM
air flow uniformally distributed over
the inhibit resistors when mounted
horizontally.
0
Storage, -400C to +100 C
Humidity: To 95% relative, without condensation

standard memories
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1.2.7 Mechanical.

Board Size: 16.375" X 11.5"
: (Outline Diagram Page 1-11)

. Mounting Centers: 0.75"
Connectors ' 86 pin card edge type with

0. 025" sq. wire-wrap post on
0. 100 centers.

1/O Connectors 86 pin card edge type with solder
' tabs on 0. 100 centers.

standard memories
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CONNECTOR PIN ASSIGNMENTS
J3 Connector Type: Sylvania 7900-0261-4
Pin Function o S Pin Func-tion
Y Thru 1 2 Address Bit 11
3 | Thru 2 4 Address Bit 10
5 Address Bit 9 Return 6 Address Bit 9
7 Address Bit 8 Return 8 Address Bit 8
‘ 9 Address Bit 7 Return 10 Address Bit 7
11 Address Bit 6 Return 12 Address Bit 6
13 Address Bit 5 Return 14 Address Bit 5
; 15 - Address Bit 4 Return , | 16 Address Bit 4
IR PV Address Bit 3 Return © 18 Address Bit 3
19 Address Bit 2 Return ’ 20 Address Bit 2
21~ Address Bit 1 Return 22 Address Bit 1
. 23 'Address Bit 0 Return 24  Address Bit0
25 Select B 4 Return - : 26 Select B 4
217 Select B 3 Return - 28 Select B 3
29 Select B 2 Return S 30 Select B 2
. 31 . Select B 1 Return 32 Select B 1
- 33 Select A 4 Return 34 ~Select A 4
35 Select A 3 Return 36 Select A 3
37  Select A 2 Return - 38 Select A 2
39 Select A 1 Return 40 Select A 1
41 Write Return | | 42 Write |
43 Read Return ’ 44 | Read '
;
DRAWN <. Szawe  a22]
¥ SPECIFICATION CONTROL
' |CHECKED 4 £ oy ,
-3 MC-131 CONNECTOR PIN ASSIGNMEN TS
: APPROVED =.) 2-24472
; STANDEHD $1ZE |CODE IDEHT|HUMIBER REY
FIEFTGRIES 29731 SC1622 | A
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Connector Pin Assignments - Continued

Pin Function ‘ ' Pin . Func{ion
45 Data Ready Return - 46 Data Ready
. 47 Al7 - 48 - CD Bit 1
49 Spare 7 50 - WMDBitl
51 CD Bit 2 Return - - 52 CD Bit 2
53 MD Bit 2 Return ‘ - 54 MD Bit 2
55 CD Bit 3 Return : ~ 56 = CDBIit3
57 MD Bit 3 Return 58 MD Bit 3
® 59 CD Bit 4 Return 60 CD Bit 4
61 MD Bit 4 Return 62  MD Bit4
63  CD Bit5 Return - 64 ~ CDBit5
65 MD Bit 5 Return 66 MD Bit 5
67 CD Bit 6 Return © 68 CD Bit 6
69 MD Bit 6 Return - 70  MD Bit 6
71 CD Bit 7 Return | 72 CD Bit 7
73 MD Bit 7 Return 4 MD Bit 7
75 CD Bit 8 Return o 76 CD Bit 8
77 MD Bit 8 Return N £ MD Bit 8
79 TD Bit 9 Return | 80 CD Bit 9
o MD Bit 9 Return 82  MD Bit9
83 CD Bit 10 Return . 84 CD Bit 10
85 MD Bit 10 Return .86 MD Bit 10
® STLINDARE SIZE [CODE IDEHT| HUMBER | REV

MEMORIES A| zems | sC1622 A

SAHTA AHA, CALIF SCALE Form F-030367 SHEET 2




o b ol S IR BT

®
CONNECTOR PIN ASSIGNMENTS
J4 Connector Type: Sylvania 7900-0261-4
Pin Function Pin Function
1 CD Bit 11 Return CD Bit 11
3 MD Bit 11 Return MD Bit 11
5 CD Bit 12 Return 6 CD Bit 12
7 MD Bit 12 Return 8 MD Bit 12
9 CD Bit 13 Return 10 CD Bit 13
11 MD Bit 13 Return 12 MD Bit 13
®: CD Bit 14 Return 14 CD Bit 13
15 MD Bit 14 Return 16 MD Bit 14
17 CD Bit 15 Return 18 CD Bit 15
19 MD Bit 15 Return 20 MD Bit 15
21 CD Bit 16 Return 22 CD Bit 16
23 MD Bit 16 Return 24 MD Bit 16
25 CD Bit 17 Return 26 CD Bit 17
217 ™D Bit 17 Return 28 ™D Bit 17
29 TD Bit 18 Return 30 TD Bit 18
31 MD Bit 18 Return 32 MD Bit 18
33 Data Save Return 34 Data Save
. 35 Data Save P/S Return 36 Data Save P/S
37  Address Bit 12 Retﬁm 38 Address Bit 12
39 Inhibit Bit 1 Return 40 Inhibit Bit 1
41 Inhibit Bit 2 Return 42 Inhibit Bit 2
43 - Inhibit Bit 3 Return 44 Inhibit Bit 3
45 Inhibit Bit 4 Return 46 Inhibit Bit 4
47 Inhibit Bit 5 Return 48 Inhibit Bit 5
49 Inhibit Bit 6 Return 50 Inhibit Bit 6
51 Inhibit Bit 7 Return 52 Inhibit Bit 7
53 Inhibit Bit 8 Return 54 Inhibit Bit 8
. STANEARD SIZE |CODE IDEHT| HUMBER REVY
MEMORIES | A | s | sz )
SANTA ABA CALIF SCALE form F-030367 SHEET 3




Connector Pin Assignments - Continued

Pin Function Pin | Function
. 55 Inhibit Bit 9 Return 56 Inhibit Bit9
57 Inhibit Bit 10 Return 58 Inhibit Bit 10
59 Inhibit Bit 11 Return 60 Inhibit Bit 11
61 Inhibit Bit 12 Return 62 Inhibit Bit 12
63 Inhibit Bit 13 Return 64 Inhibit Bit 13
65 Inhibit Bit 14 Return 66 Inhibit Bit 14
@ Inhibit Bit 15 Return 68 Inhibit Bit 15
69 Inhibit Bit 16 Return 70- Inhibit Bit 16
71 * Inhibit Bit 17 Return 72 Inhibit Bit 17
3 Inhibit Bit 18 Return 74 Inhibit Bit 18
5 Select-C Return 76 Select C
77 +15v 78 +15V
79 P/S GND 80 P/S GND
81 +5V ' 82 +5V
83 Not Used . 84  Not Used
85 Not Used 86 Not Used
o
o STRUBARD SIZE[CODE IDENT|HUMBER REV
VEMORIES | A| zor | scua »
SAHTA AHA CALIF SCALE Form F-030367 SHEET #




B i By B S T b

- e T i o S S A

Vnal e T SR TS A AT S s TR e s T

CONNECTOR PIN ASSIGNMENTS

J5 Connector Type: Viking 2VH43/1JN5

Function

W oW W W W w W W W

W o
- °

Bl2
B13
Bl14
B15
B16
B117
B18
B19
B20

- B21

B22
B23
B24
B25
B26

Address Bit 16+
Address Bit 15+
Address Bit 14+
Address Bit 13+
Address Bit 11+
'Address Bit 10+
Address Bit 9+
Address Bit 8+
Address Bit 7+
Address Bit '-6+’
Address Bit 5+
Address Bit 4+
Address Bit 3+
Address Bit 2+
Address Bit 1+
Address Bit 0+

Memory Busy
Data Available+
CC+ .

- CH

Data Enable 2+
Data Enable 1+
Address Bit 12+
Memory Select+
Address C+

g
£

> e > > > > > > >
0 = O U o W N -

> >
-
- O

Al2
A13
Al4
Al5
Alb
AlT
Al8
Al9
A20
A21
A22
A23
A24
A25
A26

Function

Address Bit 16 Return
Address Bit 15 Return
Address Bit 14 Return
Address Bit 13 Return
Address Bit 11 Return
"Address Bit 10 Return
Address Bit 9 Return
Address Bit 8 Return
Address Bit 7 Return
Address Bit 6 Return
Address Bit 5 Return
Address Bit 4 Return
Address Bit 3 Return
Address Bit 2 Return
Address Bit 1 Return
Address Bit 0 Return

Memory Busy Return -
Data Available Return
CC Return

Ef Return

Data Enable Return 2
Data Enable Return 1
Address Bit 12 Return
Memory Select Return

Address C Return

CODE IDEHT
29737

HUMBER
SC1622

REY

Form F~030367 | SHEETS




Connector Pin Assignments - Continued

Pin Function Pin Function
B27 Thru 1 . AZ? Thru 1 Return
B28 Thru 2 B A28 Thru 2 Return
B29 - A2 ' - '
B30 CR (Cycle Restore)t . A30 CR Return
B3l  Add. Enablet : A31  Add. Enable Return
B3z | -  A32 |
B33 - - - A33

® &3¢ . A34
B35 _ - A35
B36 ' - A36

- B37 Kickout 1 (Ver., -003 only) A317

B38 Kickout 2 (Ver. -003 only) A38
B39 Data Save Sync. (DSS) ~ A39 DSS Return
B40 Data Save Active A40 DSA Return
B41 Direct Data Save+ - A41 DDS Return
B42 xS A2

B43 +5V ' A43 +5V

® STANDAR SIZE|CODE IDENT| HUHMBER | REV

MEMORIES ﬁ 29737 | SC1622 A

SAHTR AHA CALIF. SCALE Form F-030367 SHEET 6




CONNECTOR PIN ASSIGNMENTS

J6 Connector Type: Viking 2VH43/1JN5

Pin Function Pin Function

B 1 Data Save P/S* Al Data éav_e P/S*Return

B 2 Data Save P/S A2 Data Save P/S Return
B 3 A 3

B 4 . Read/m2+ A 4 'Read/mz Return

B S5 Read/Clear, + ASb . Read/Clear; Return

B 6 1'«Iestore/MocIify1 + A6 Re_store/I\«Iodifyl Return
B 17 Restore/Modifyz + AT Res’core/Modify2 Retum
B 8 DI Bit 1 + A 8 DI Bit 1 Return

B9 DIBit 2+ A9 DI Bit 2 Return

B10 DI Bit 3 + Al0 DI Bit 3 Return

B11 DI Bit 4 + All DI Bit 4 Return

Bl12 DI Bit 5 + Al2 DI Bit 5 Return

B13  DIBit 6+ A13 DI Bit 6 Return

Bl4 DI Bit 7 + Al4 DI Bit 7 Return

B15 DI Bit & + Al5 DI Bit 8 Return
'Bl6  DIBit 9+ Al6 DI Bit 9 Return

Bl7  DIBit10 + A17 DI Bit 10 Return

B18 DI Bit 11 + A18 DI Bit 11 Return

B19 DI Bit 12 + Al9 DI Bit‘lz Return

B20 DI Bit 13 + A20 DI Bit 13 Return

B2l DI Bit 14 + A2l DI Bit 14 Return

B22 DI Bit 15 + A22 DI Bit 15 Return

B23 DI Bit 16 + A23 DI Bit 16 Return

B24 DI Bit 17 + A24 DI Bit 17 Return

B25 DI Bit 18 + A25 DI Bit 18 Return

B26 DO Bit 1 # A26 DO Bit 1 Return

STANDARD SIZE |CGDE IDEHT| HUMBER REY
Fﬁ i ngggggg é 29737 SC1622 | A

SAHTR ANA. CALIF.- 1SCALE Form F= 030387 | SHEFY -
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Connector Pin Assignments - Continued
Pin Function ' . Pin Function
B27  DOBit 2 # A2T DO Bit 2 Return
B28 DO Bit 3 # A28 DO Bit 3 Return
‘B2s DO Bit 4 # A29 DO Bit 4 Return
B30 DO Bit 5 # A30 DO Bit 5 Return
B3l  DOBit 6 # A3l DO Bit 6 Return
B32 DO Bit 7 # A32 DO Bit 7 Return
B33 DO Bit 8 # A33 . DO Bit 8 Return

® B34 DO Bit 9 # A34 DO Bit 9 Return
B35 DO Bit 10 # , A35 DO Bit 10 Return
B36 DO Bit 11 # | A36 DO Bit 11 Return
B37 DO Bit 12 # A37 DO Bit 12 Return
B38 DO Bit 13 # A38 DO Bit 13 Return
B39 DO Bit 14 # A39 DO Bit 14 Return
B40 DO Bit 15 # A40 DO Bit 15 Return
B4l DO Bit 16 # A4l DO Bit 16 Return
B42 DO Bit 17 # A42 DO Bit 17 Return
B43 DO Bit 18 # A43 DO Bit 18 Return

[
4 = Indicates space for pullup resistor only.

= Indicates space for termination on board.
@ STEUDRAUY SIZE|CODE IDERT|HUMBER REV
MELORIES | A| e | s ’

SAHTA AHA CALIF. | SCALE Form F~030367 | SHEET 8
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SECTION II

THEORY OF OPERATION

2.1 MODE CONTROL AND TIMING

A memory cycle in any mode is initiated by a Cycle Initiate (CI)
pulse. The mode control terms Read/Clear and Restore/Modify
determine full or split cycle timing and the function to be performed.

The four combinaﬁons of these terms and fheir definitions are:

Mode Function
Read Restore Full Cycle Read-Restore
Clear Restore Full Cycle Clear-Write
Read Modify Split Cycle Read-Modify-Write
Clear Modify Split Cycle Clear-Write

One complete memory cycle ih any of thése four combinations requires
that a Read and then a Write command be presented to the memory.
During the Read command, information will be taken from the

memory and the cores Wﬂi be "cleared'. During the Write command,
this information will either be restored or new information will be

written into the cores.

By the use of Byte control, any pair of the above four combinations
may be requested. When the mode control requests that one byte of

memory perform a full cycle operation and the other a split cycle

standard mermories
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operation, the memory controller will perform both requested
operations with split cycle ti.ming. For example, it is possible
. to Read-Pause-Write Byte‘z. Data will be restored in Byte ] and

Data In will be written into Byte 5 at the conclusion of the pause.

Memory Mode Read/Clear __ Restore/Modify
. ( R/CI R/C2 : R/l\’i1 R/I\/Iz
Full Cycle:
Read-Restore (R/R) T T T T
Clear-Write (C/W) F F T T
R/R Byte, C/W Byte 5 T F T T
C/W Byte | R/R Byte®, F T T T
Split Cycle: |
E Read-Modify-Write(RMW) | T T F F
Clear- Pause-Write i F F F F
RMW Byte, C/W Byte, LT F F F
C/W Byte 'RMW Byte, . F T F F
—--ete, == i _ I 1

In the following descriptions of the MC-131 operation, positive logic
notation is used. That is, a logic zero is ground or a low impedance,
and a logic one is plus voltage or a high impedance. The MC-131 uses

TTL logic, primarily the 7400 series.

The various manufacturers of this logic define a logic one as between

+2.0 and +5.0 volts and a logic zerc as between ground and +0. 8 volts.

‘ All internal timing in the MC-131 is obtained from a delay line. This

standard memories




technique provides reliable and consistent timing with temperatur‘e
and time. There are no significant differences in delays among
. paths propagating related signais, such as will be found between

common asynchronous single shot multivibrators.

'Two‘ pulses are sent down the délay line to provide timing for the

above functions. The first pulse is for the Read command, the second is
for the Write command. Flip flop IC32 (pin 9) determines the width
ofrthe delay line pulse and the duration of the Read and Write commands.
IC32 pins 5 and 6 provide control ; pin 5 is a logic one for a Write

pulse, pin 6 is a logic one for a Read pulse.

In both the full cycle and split cycle modes CI clocks flip flop ICB;Z
which starts the first pulse down the delay line. The flip flop will also
initiate the Read command. When the leading edge of 'chev pulsé arrives
at tap 6 of the delay line, it will reset the flip flop which in turn (a)
terminates the Read ¢ommand, (b) establishes the end of the pulsé

and (c) toggles IC32 pins 5 and 6.

In the full cycle modes, when the trailing edge of the pulse reaches
delay line tap 3, it will set flip flop IC32 (pin 9) for the second time,
thereby gene'rating both the second delay line pulse and the Write

command. When the leading edge of the second pulse arrives at

standard memories
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tap 6, it will again reset the flip flop terminating the Write command,

establishing the end of the second pulse and toggling IC32 pins 5 and 6

- back to their original state. As IC32 pin 6 had been returned to its

original state, the trailing edge of the second pulse will not set the

flip flop when it appears at tap 6. This pulse will continue down the

delay line providing the signals to conclude the cycle.

In the split cycle modes, the first pulse will not reset flip flop 1C32
when it arrives at tap 3 as IC2 pin 8 has been forced to a logic one

state. The pulse will continue down the delay line without consequence.

" A Cycle Continug (CC) command is required to complete the memory

cycle. This command will set flip flop 1C32 and thereby, start
the Write command and the second delay line pulse. The logic will

be reset, as above, when the trailing edge of the second pulse reaches

tap 3.

2.2 ADDRESS AND MEMORY SELECT

- The thirteen low order address bits AO through A12 are buffered by

1C47 and 52, a Quad Latch Type flip flop used as a register. The
output terms of the register go directly to the memory where they

are decoded to select one of the up to 8192 words.

standard memories
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The clock terms to the register are normallyz a logic one alloﬂviné

the output nodes, after one propagation deléy, to follow the signal

" on the input nodes. When éa éommand is réceived, the clock terms
will go~to a logic zero setting the register; therefore, it is

required that the addréss tefms be stable 25ns prior to, and

remain stabié i0ns after, the leading edge of CI .(see section 1. 2.3
for I/O Timing Diagrams). The clock terms will remain a logic

zero until the memory cycle is completed. In éddition, the Address

Enable' term can be used to externally set the register betwe.en cycles

- The four high order address bits Al through A16 are operated upon

3
as above with the exception that two 1 of 4 decoding networks are
between the output of the register and the memory. In a normal

ECOM® F memory system, one term of each decoding network is

connected to each memory module allowing the selection of one of a

possible sixteen modules. The decoder truth tables are:

Select Select
A .

A15 13 B4 B3 .BZ Bl A14 AIZ A4 AB A2 Al
0 0 0 0 0 1 0 O c 0 0 1
o 1 0 0 1 0 0 1 ¢ 0 1 0
1 ¢ 0 1 0 O 1 0 0 1 0 O
1 1 1 0 0 0 1 1 1 0 0 O

through A, are connected

The input nodes of address terms A 16

13

to ground through a 270a resistor to ensure a logical zero to the

decoder when the address term is not connected on the 1/0.

standard memories
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Two other address terms are present on the MC-131. "Memory
Select' can be used as an extende‘d address which will disable the
MC-131 by blocking incoming (_JTa_nd force all data but terms to a

high level. As received from the factor "Memory Select" is forced
low via a 270 so it will have no effect unless a signal is sent to |
J5B25. Also available is 'C', J5B26, which if forced high, will caﬁse
all A selects and B selects to go low, thereby selecting nc memory
but will cause 'Select C', J476, to go high. During a cycle with 'C’

at a logical one all lower order address' and control aﬁd data functions

are available. 'C'is forced low via a 270a for standard operation.

standard mermories
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2.3 MEMORY BUSY

When this term, driven by an emitter follower, is at a logic zero,
the memory is either performing a cycle or is in a power shutdown

condition.

When a CI command is given, it will clock flip flop IC-32 and turn

off the emitter follower, and forcing Memory Busy to a logic zero.
The transition from a logic one to a logic zero of the second pulse

on the delay line will set the flip flop 1C-19 and thereby, returning

Memory Busy to the logic one state.

At the start of an AC powef down condition, transistor @33 will turn
off, forcing IC30 (pm 13) to a logic z'ero and thereby, grounding the
base of the emitter follower. ’As the DC power fails, the output node
of 1C45 will approach a high impedance and the emitter follower output

will remain low. After the return of AC power, transistor Q33 wiil

remain off for a time constant allowing DC powér to return within

tolerances and registers to be reset before allowing Memory Busy to

return to a logic one.

standard memories
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2.4 DATA IN/DATA OUT

. The MC-131 data circuiiry has been divided into two identical,

independent, nine bit Bytes under the conirol of the Read/Cleé—f'—and

Restore/Modify commands.,

Data In is clocked into the data register by SDR. The inverting

oufput of the register is provided to the memory mocules as

Control Data (CD).

The Data Ready signal from the memory modules is inverted, gated

with Read and used to strobe Memory Data (MD) into the data
register. Note‘ that MD is inverted twice and is present at the output
nodes of the registér. During a restore cycle MD will be returned
to the memory as CD. | The data register is connected to Data Out
thfough a Nand gate, providing another-inversion. ‘Thus, there is
an inversion of data fr_om Data In to the memory module and an
inversion of data from the memory module to Data Out. Data In and

Data Out ‘are of the same sense.

Data Enable 1 and 2 controls the connections of the data register to the
Data Out bus.  If Data Enable is a logic one, Data Out will be the

complement of MD when the MC-131 is in a Read mode and will be a

standard memories
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high impedance when in a clear mode. When Data Enable is a 16gic
zero, Data Out will be a high ﬁﬁpedance. Thus, by controlling the
"modes and Data Enable; the MC-131 may be used with a common

buss system. Provisions exist io Byte control Data Enable. 1 desired,
Data In may be connected to Data Out for use with a two way buss. With
Byte control, the data terms rh-ay be paralled in effect producing a

nine bit memory of twice the number of words.

Each processing system is different. In an attempt to provide a
"universal' interface, pull up resistors are not factory installed

on the I/0. 'V For. those éystems requiring them on the MC-131
provision has béen made for the field installat.ion of pull-up resistors
to +5 volts. Plated thréugh holes for the Data Out terms, are provided
adjacent to IC8, 1C9, IC0, IC11, and IC12. The hole pairs
corresponding to Data Out bits 1 and 18 are indicated by the numbers

1 and 18 adjacent to IC8 and IC12 respectively. Provision is also
made to terminate the signal inputs check the J5&J6 pin list for the

provision made on each sighal.
2.5  INHIBIT NETWORK

The MC-131 contains the current determining resistors (R97), eriergy
storage capacitors> (C20), and pulse shaping capacitors (C19), for the
memory modules inhibit circuitry. As only one memory module

under the control of the MC-131 is active at any time, the inhibit

standard memories
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resistors are time shared.

2.6 DATA SAVE

Data retention in the memory module during a power transient
condition is accomplished by (1) not allowing Read or Write commands’
to be sent to the memory and (é) providing a Data Save term to the
memory module which will be used to prevent operaﬁon of it's X-Y
dr‘ive current source. When the input term Data Save P/S is at a
logic zero, the memory will be allowed to operate; when it is at a

logic one, the memory will not be allowed to operate,

On power turn-én the Data Save P/S signal muét be a logic one until
the +5 and %15 volt powér supplies approach their tolerances. When
Data Save P/S.re’curns to a logic zero, the MC-131 timing logic will
have been reset and two time constants will stari. The first fo iime
. out (R74-C15) will remove the reset commands and, by returning ‘

Data Save to a logic dhe, allow the memory module's current source

~to operate. The longei‘ time constant (R68-C14) will return the

Memory Busy signal to a logic one indicating that the memory is

now stable and that CI commands will be accepted.

On power turn-off the Data Save P/S signal must go to a logic one.
The power supplies must remain within tolerance for at least 20ps

after Data Save P/S switches to allow the completion of any memory

standard memories
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cycles in progress. Data Save P/S will turn on transistor Q20 which

provides base drive to Q21 and Q22. Transistor Q21 will discharge

C14 through R16, thereby, turﬁing off Q27. The collector of Q8 will

become a logic one, (a) turning off QiQ providing a Memory Busy
signal and (b) turning on IC43. (pin 6) forcing the concluding

memory cycle in progress.' The longer time constant C15 discharging
through R67 and Q22 will provi&e i{ime for the memory to conclude

its cycle before Q36 provides a Data Save command to the memory.

A Data Save P/S signal is generated in the ECOM® F system -power
supply when the AC line drops below a preset x_ralu.e. This term is
connected to coﬂnector J4. (pin 36) in all SMI chassis. The MC-131
connects this term, directly to fhe 1/O connector J6 pin Bl Vand through
a 33a resistor (.R57) to J6 pin B2 and the data retention circuitry.

The memory's Data Save P/S signal can be uéed by the processor to
control a shutdown sequence. If this is desired, R57 should be
removed and the proc:essor should provide the command to save data

at J6 pin B2.

Three new signals are available to the MC-131 user. !Direct

Data Save' provides a direct, no time constant, way of forcing

a Data Save action. Data Save Active is an output signal indicating
that the Data Save is now fully in operation. Data Save Sync allows
one MC-131 to operate as a master with any other MC-131's

Data Save slaved to its operation.

standard memories
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SECTION III

INSTALLATION

.3.1 ELECTRICAL INTERFACE AND TERMINATIONS

All I/0O signal connections to the MC-131 should be made with twisted

pair. 'Number 24 insulated hookup wire twisted pair (24 TPF) is

sufficient. All output lines, with the exception of Memory Busy,

are driven by open céllector gates and should be terminated to +5 volts.
It is recommended that these terminations be located at the receiving
end of the line. (See recommended input and output interface, .Figure 1).
;f the distanée between the MC-131 and the rece@ving gates is short, it
may be desirable io ioca’ge the pull-up resistors on the MC-131. Plated
through holeé are provided for thié purpose. Provision has been made .'

for termination of the address signals, Data In, and control signals.

The MC-131 to memory module interface should not be in excess of
three feet and must be twisted pair. The inhibit lines should not be

bundled with lines carrying logic levels.

DC power supply lines should be of sufficient size to prevent the supply
voltage at any module {from going out of specification. The power supply

shall be floatirig from earth ground.

standard memories
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FIGURE 1

| . -~ © f#24 Gauge Twisted

TTL SN7440N/7437 ' Pair Recommended
: Drive Gate 10 ft. MaXimum
E Recommended < Lengt§ =
NN n P Termina-|
A AN A W A A tion Net- .
| work as 2 TTL
: . - A required Loads
* _ 1 | Max.
- Memory
Recommended Memory Input Interface
TTL Open ‘ . #24 Gauge Twisted
Collector Output , , Pair Recommended +5V
. Circuit . 10 ft. Maximum ’ -
7438
—_— ’ DSOS NN N ; .l & )

t ; .
é ) _ AW i W A W A A | | o
i . ; L
;f ! » . | ' >_ Loads
; Memory = A ' ’
| /

- Recommended Memory Qutput Interface
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3.2 MEMORY EXPANSION

The memory cdntroller, with the use of Byte control, allows the 18 bit

memory modules to be operated as a nine bit memory. In this

mode of operation it is recommended that the two bytes be paralled

(i.e., Data In and Data Out bits 1 and 10 tied together, bits 2 and

11 tied together, etc. ). See section 2.1 for mode information.

Expansion of memory word 1éngth is possiblé by operating memory

controllers in parallel. For example, a 36 bit word can be obtained

by using two eighteen bit memory systems. Identical address and

1/O control terms’ of the two memory controllers would be daisy-

chained together. Data In and Data Out bits 1-18 should be connected

{o memory controller 1 and bits 19-36 should be connected to memory

controller 2.

Field expansion of the number of words of meﬁory is possible by

the addition of memorj;r' nﬁoduiés to a maximum of 16 modules(lSlK\‘vords).
Details of this expansion are included in the section on the memory
module. Expansic;n to excess of 131K words is accoﬁplished by the
addition of memory controllers. Additional special MC configurations
can be implefnented using vthe MC-131. Please consult the factory if

you need assistance.
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PROPRIETARY RIGHTS of STANDARD MEMORIES, INCORPORATED
are involved in this subject matter and all manufacturing, reproduction,
use and sales rights pertaining to such subject matter are expressly
reserved. It is submitted in confidence for a specified purpose, and the
recipient by accepting this material agrees that this material will not
be used, copied or reproduced in whole or in part nor its contents
revealed in any manner or to any person except to meet the purpose for
which it was delivered.
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WARRANTY

All products manufactured by STANDARD MEMORIES, INC.
are warranted to be free from defects in material and work-
manship one year from date of delivery to the original
purchaser.

STANDARD MEMORIES, INC's obligation under this warranty
is limited to servicing or adjustment of any equipment returned
to the factory for that purpose, and replacing any defective
parts thereof. If the failure has been caused by misuse,
operation in excess of specification guarantees, or modification
by the customer, repairs will be billed at cost. In such cases,
a cost estimate will be submitted before work is started.

This warranty is expressly in lieu of all other obligations or
liabilities on the part of STANDARD MEMORIES, INC., and
STANDARD MEMORIES, INC. neither assumes nor authorizes
any other person to assume for them, any liability in connection
with the sale of STANDARD MEMORIES, INC. products.
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SECTION I

ECOM® F MEMORY SYSTEM

1.1 DESCRIPTION

The ECOM® F memory system provides a low cost, modular approach

. to memory organization.
Features of the system include:

750ns Full Cycle Time

325ns Access Time

Low Cost Field Expansion

Power Failure Data Protection

Wide Temperature Operation

DTL/TTL Compatible Interface

High Reliability Integrated Circuit Logic
‘ Byte Control Capability |

A complete 18 bit syétem consists of an enclosure with power supply,
a memory controller and one to sixteen memory modules. A 36 bit

system would contain two memory controllers.

The memory system may be easily field expanded to 131K 18 bit words
or 65K 36 bit words by the addition of memory modules. No additional

interfacing or adjustments are required.

standard memories
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The memory module contains up to 8192 words with up to 18 bits per
word. The core stack with the associated drive, sense and data buffering

circuitry, is contained on a single 11 1/2 X 16 inch printed circuit card.

The memory controller provides the control functions, registers and
inhibit networks for system users who do not wish to incorporate
these functions within their own systems. Up to sixteen memory modules

mayshare one controller.

Large memory systems may be obtained by the paralled operation of
these modular ECOM® F components. For example, the 36 bit
enclosure described in Section II is in essence two independent 18 bit
memories of up to 65K Wérds each operating in parallel in the same
enclosure. Details of the modular components, their interface and

theory of operation, are included as separate sections of this manual.

standard mermorxries
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SECTION II

ENCLOSURE
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e

2.1

2.

1.1

SECTION II

ENCLOSURE

- DESCRIPTION

18 Bit word Length.

The ECOM® F memory enclosure is designed to
accept up to sixteen memory modules; one memory
controller, and a model PS-16-131 power supply. A
complete memory system of up to 131, 072 18 bit
words can be contained in a 12 1/4 inch high standard

RETMA rackmount enclosure.

Memory modules and controllers are inserted from
the rear of the enclosure, thereby providing full

access to all internal system connections by

removing the "'see through" front panel.

Figure 1 is an outline drawing of the enclosure
showing the relative location of all components.
Note that the memory controller is in position A.
All reAmaining pdsitions are reserved for memory
modules. These positions are connected to the
memory controller such that the memory module
in position B will be selected by the first 8192
addresses. The memory module in position C will

be selected by addresses between 8192 and 16383, etc.

standard memories
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36 Bit Word Length.

The ECOM® F memory enclosure is designed to
accept up to sixteen memory modules, two memory
controllers, and a model PS-16-131 power supply. A
complete memory system of up to 65,536 36 bit
words can be contained in a 12 1/4 inch high standard

RETMA rackmount enclosure.

'Figure 2 is an outline drawing of the enclosure
showing the relative location of all components.

Note that the memory controllers are in positions

A and V. All remaining positions are reserved

for memory modules. These positions are connected
to the memory controllers such that the memory
modules in positions B and U will be selected by

the first 8192 addresses. The memory modules

in positions C and T will be selected by addresses

between 8192 and 16383, etc.

standard memories
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RC k005 10GIC DIAGRANS

CRUkORT=EPk = NIRRT

(MEC, STC, ITR, LCI, HCI}

Microprogram Controller (MT)

MPCOO1 PRIMARY CLOCK PULSE GENERATOR
002 MAR{Q) MICRO ADDRESS REGISTER
003 MAR(1) MICRO ADDRESS REGISTER
004 MAR(2) MICRO ADDRESS RECISTHR
005 MAR(3) MICRO ADDRESS REGISTER
005 MAR(4) MICRD ADDRESS REGISTER
007 MAR(5) MICRO ADDRESS REGISTER
008 MAR(6) MICRO ADDRESS REGISTER
009 MAR(7) MICRO ADDRESS REGISTER
010 MAR(8) MICRD ADDRESS REGISTFR
011 MAR(9) MICRO ADDRESS REGISTER
012 Me{1:10) ‘
013 Me{11:20)
01k 1c(21:30)

015 Mc(31:L40)

016 Mo(b1:50)

017 Mo (51:60)

018 M2(61:70)

cL2 J8{71:80}

020 J5(81:90)

021 J5{91:100)

022 PARITY LOGIC

023 FARITY LOGIC

02k PARITY LOGIC

025 PARITY LOGIC

026 CLOCK FULESES

027 MAR Comtrol

028 MANUAL MODE

029 NORMAL MODE AND RUNNING MOLE
C30 START STOF LOGIC

r

ROSL: “teyEGis-Descmber 965720 1030705

V10238
V10239
vio2ko
viozkt
vioah2

vio2h3

\)

i

Viozs
vio2hs
vipzhs
viozky
vin2k8
viozho
V10250
Vio*‘)? 4
wﬁcdng:?
V10253
Vi025h

=

V10255
ViD256
VigesT
Vi02s8

) -1
Vigohi
v10265
V10266

V10267
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o Microprogram Controller (MIT)
MPC031 MPS PARITY CORTROL

032 CORE STORE PARITY CONTROL
033 OPERATCR MODE AND CONDITION RESET
o3k START AND AUTOLOAD CONDITIONS
035 ARU DISPLAY CONTROL
036 POWER SUPFLY SUPERVISION
037 LAMP CONTROL
038 DISPLAY
050 +5 VOLT, O VOLT, AND CHASSIS CONNECTICNS

Store Controller (STC)

S

011
012
012
o1k
015
016

017

PRIORITY SYSTEM

TIME BASE COUNTERS

BUFFER SFCTION

ADDRESS CONTROL

CORE STORE 1 CONTROL SIGNALS

READ AND WRITE CONTROL

READ AND WRITE CONTROL

ADDRESS GENERATICN

ADDRESS GENERATION

STBUS(0:5)

STBUS{6:41)

STBUS(12:17)

STRUS(18:23)

sTBUS(24:27)

PARITY CHECK AND GENERATION
ADDRESS TRANSMISSION FROM CPU T0 COKE
STORE 1

DATA TRANSMISSION FROM CPFU TG CORE
STORE 1.

DATA TRANSHMISSION FROM CPU TC CORE

Dwge Nou

P

V10265
V10269
V10270
V10274
V10272
viok81
Vio273
vio27h
Vi1391

V10567

V10568
viesie
ebes

V10570
Vibae
556




Store Controller (SIC) Dvg. No.
STC019 DATA TRANSMISSION FROM CORE STGRE 1
VIS
T0 CPU 3}4_@5&,;:
020 DATA ‘TRANSMISSION FRCM CORE STORE 1
VIBSIE
TO CPU V650
V135
021 POWER SUPERVISION VoEok-
022 TR AREGH=OF—tRYSFR~4 IRES IN V11592
V525
CORESTORE _CARLES ¥iAZ9T
oD TEMINATION OF datdu WO T &
IN OO RS ot ¢ P e, NS

Interrupt Unit {ITR)

= e o o o S e S o e o s 2

ITROOL TR(0:3), IM(0:3), Ri(0:3) V105h2
002 R(4:7), 14(k:7), PR(L4:T) V10643
003 IR(8:11), m{(8:11), PrR(8:11) VoGl
ook IrR(12:15), mM(12:15), Pr{12:15) V10645
005 TR(16:19), TM(16:19), PR{16:19) Vvipahs
006 IR(20:23), IM¥(20:2%), PR{20:23) Vi06hT
007 ITR REQUEST, GrS1{0:5) V1068
008 ITRno(18:21), NOinGr(0:3) V10640
009 ITRno(22) V10550
010 CONTROL AND TIMING SIGNALS Vio65i
011 INTERRUPT(3:11) Vi108k
012 INTERRUPT(12:23) Vii035
013 CONNECTIONS BETWEEN INPUT CONNECTOR AND

FLUG BOARD V105654
o1k INTERRUFTS FROM BASIC I/0 UNITS Vii08s

DESS
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@ Low-Speed Dete Channel Interfsce (iCI)
1CIOO1 SB{0:11)
002 SB(12:23)
003 LDC CONTROL SIGNALS
004 I/0 CONNECTED AND I/0 READY
008 DATA(0:7)
009 I/0 DATA(8:15)
010 1/0 DATA(16:23)
011 RPT CONTROL SIGNALS
012 RPT CONTROL SIGNALS, SB(16:23)
020 LDC CONTROL SIGNALS - BUS CABLE 1061
> 021 I/0 BUS(0:5) - BUS CABLE 1061
@ 022 1/0 BUS(6:9) - BUS CABLE 1061
023 1/0 BUS(10:15) - BUS CABLE 1061
024 I/0 BUS(16:17) - BUS CABLE 1061
025 I/0 BUS{18:23) - BUS CABLE 1061
026 LDC CONTROL SIGNALS - BUS CABLE 1062
027 I/0 BUS(0:5) - BUS CABLE 1062
028 I/0 BUS(6:9) - BUS CABLE 1062
029 I/0 BUS(10:15) - BUS CABLE 1062
030 1/0 BUS(16:17) - BUS CABLE 1062
031 I/0 BUS(18:23) - BUS CABLE 1062

HCIOOL
002
003
OOk
005
006
007

VB6ES

CYS
CYS

- o o i} - —— T

Request(0:7)
Request{8:15)

RQ REGISTEFR
PRIORITY DECODING
PRIORITY DECODING
SelReqBf{0:15)

HDC
ipC
HDC
HDC

Gisddr{0:11)
GiDeta{0:11)
Gisddr{i2:15), HDC GiData(12:15)
Busout{0:9)

PR SR

V10601
V10602
V10603
V10604
V10608
V10609
V10610
V10611
Vip612
V11072
Vi1073
Vi107h
Vi1075
V11076
V11077
V11078
V1079
V11050
Vii
Vil

Vil

3
[N

<

javl

C
2 ¢

z
/

V10895
Vic596
V10897
V10343
V10559
V10900
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High-Speed Data Channel Inlerface (A

HCIO11
0i2
013
o1k

015

016
017
018
019
020
021
022
023
o2k
025
026
027

VB659

g e

o

T e

W BUSout{10:23)

DG BUSin{0:11)

HDC BUSIn{12:23)

BFFER REGICTER FOR HDC ADDRESS AND
INPUT DATA

BUFFER REGISTEZR FOR HDC ADDRESS AND
INPUT DATA

TERMINATIONS FOR INPUT-OUTPUT CABLES
TERMINATIONS FOR INPUT-QUIPUT CABLES
TERMINATIONS FOR INPUT-QUTPUT CABLES
TERMINATIONS FOR INPUT-QUTPUT CABLES
TERMINATIONS FOR INPUT-QUTFUT CABLES
TERMINATIONS FOR INPUT-OQUTPUT CAELES
HCI CONTROL

HCI CONTROL

HCI CONTROL

HCI CONTROL

HCI CONTROL

3<HDCBF<WORD LIMIT
32K~CORE-STORE-MBDUER

. Nos

V10905
V10905
V10907

V10908

V10909
V10910
Vi0911
Vi0912
V10913
Viooik
V10915
Vi0916
V10917
V10918
V10919
Vi0920

Ving2d
Wb B



MPCO26

KCi0Z5

G0z

001

MPCO36

002
MPCO01

002

MPC036

002
MPC0O01

002
002

001
002
002

MPCO36

HCI1025
002

Vel

002
MPCOCI

ViQ547

444

.

PRIORITY SV'8

Y P
LOCIT Liagre

TEM

S

104D12 -, CpJS 2} 401\, Al TirmeCoss
[t ]
515133 HDCColl - 4 507
445C6 - TB(0) L3
|z 1A SThc
507-12 - STeou 35 436 _E4) 2 -
7O <10 BUS Error 36| 404 N\ 40 7 71 88
o3 ), [£29 165/} 401 .
N} e g K 0} -1 Accept
32-1 CrY Powear OF 2
el 59
: S 446 l
448A2  TBhdc(3) 7 | 401 C9
235-10  1ime2001300PCP 8 ol
QAIL 507
445-5  TB(0) 14
15 11J 1] 829 STeow
13
@ ?aﬁ BB
32-) CPU Power OK 281 401
267K Gy =12
1 =
a6 ([ 16y
445FY4  TB(5) 5 ] 401 B4 3
235-10 _ Time2Q0t30QPCP 6 J
3% 506 3% 421
445C6 - TB(0) i, 35| 402 F32 5§D 1| A2 STCruns
445-1 - TBhdc(0) 34 AT
<<H D §C 0 j_-!
421A2  STCruns 37 e 506 401
445-15 - TB(5) 3g | 402 G4l &
448~ -, T8hde(3) 3%
[
32-1 CPU Power OX
L]
6 ¢y 443
439A1 HDC Read Celt . 3
A4 -, T8hdc (D) T 4 Jordoan HOC foac
245318 13hdc(l) Z
235-38  TimeA50t050PCP i e HEEE
1 4.]
el
2 [N |
" 9
i
5 ——

ST



446

001 507A11  SThdc 27 | 401 H29 -, AcceptHDC
001  421-1 -,STCruns 28
446 445
. 446 34 | 401 K33 BG401,
002 445A2  TBhdc(0) 31 401) J30 35 3 1] A2 TBhdc(0)
002 #45-19 -, TBhdc(1) 32 ol -1,
002 445A2  TBhdc(0) 4 1| 818 TBhde(l)
‘ o[=19
‘ 446 '
004 95D41  GjiSTFCPUaddr 36 | 40 L38 1] ce
002 445C6 -, TB(0) 37 o[ =5 T80
002 421-30  TB(1) 8 1| D16 TB(2)
0 -17
‘ 446
MPCO18 115D10  MC(64) 39 | 401 M41 11 1] El0
002 507-31 _ -,TB(3) 40 0] -9 T84
447
003 445G27  AddrError 2 | 4o Al 37 94 13 1 | Fi4 TB(5)
002 445-5  TB(0) 3 38 | 402 G4l o[ -5
39 I
447 40 12
002 445D16  T8(2) 5 | 401 34 |
002 507C41__ 18(3) 6
. 002 445E10 -, TB(4)
299
MPCOO1  235-8 -, Timel50r250PCP 29 [TDB40Z |,J28 Time165t265
=27
o g
; 446 32 Q 42
003 445-28 -, AddrError 17 | 401 Fl6 o 1] ca
002 445-5 _ TB(0) 18 3|7
8C 0] -30 TB(1)
401
35 é
MPCO036  32-1 CPU Power OK
36 507
002 445-9  TB(4) 33
34 |}y 1] car TBE@)
(T %
001 446A1  TimeCpJS 7| s
@ 4QC 401
003 445-29  MCB(63) 38|k o -3
002 445D16  TB(2) 39

438 15 421
002 445818  TBhdc(l) 36 138 17|p 1] 814
001 443-1 -, HDC Read 37 16 T
MPCO01 235-38 _ Time450t050PCP [ 1sc o] -13 TBhde(2)
18% ‘
446 . 3 Q 448
002 445-1 -, TBhdc(0) 10 | 401 D12 14 513 5 |o 1] A2 TBhde(3)
002 421-13  TBhdc(2) 1 15 4 T
BC ¢ | -1
002 445A2  TBhde(0) 27 : 506 401
002 445B18  TBhdc(l) 28 | 402 E31 | 6 &l
002 421814 -, TBhdc(2) 29 .
0 30
‘ 002 499J28  Timel65t265
RC4000 TIME BASE COUNTERS

$TC002
V10568 Logic Diagram




447
e
ARUO49  427J20  1C>Word limit 7 201 <
004 301Al  GiSifiCaddr 8
447 445
14} 401 . E13 BG401
ARUO49 _ 233C32  SB>Word limit 10 | 401 D12 15 )"—1__3_; 11627 Add Error
004 _301B12  GiSTfSBaddr 1 0§-22
MPCOIS 11528 - MC(43) 31 31 1 {H20
-29 MC2(63)
‘ 009 312633 - Address(21) 34 1125
5 §-26 HA{21)
009 312F39 -, Address(22) 35 1 {K34
, 0f-33 HA(22}
ARUOS6  314-40 - SB{23) 40 11123
0 t-24 HAE)
MPCO18  115-2 - MC(61) 39 1 im3s
01-37 PCBIH1)
T
499 4]
002 445C6 - T8(0) 24 | DB402 LH26
i__”-zs
104 421
008 29746 - AddrST g D 101
ST B
. 446 3C Cf-12 AadrST
‘ 002  445C6 - T8 - 1401 NL G 201
002 ~ 445-1 -7

RC4000 KUFFER SECTION

V13516 Logic Dlagiam



001 507-1  -,SThde 5 94
MPCO18 115A3 __ MC(81) 4| 402 Al 4 301 A3 GiSTfICaddr
ARU102 189-41 - Iir 3 5 | 404 A2
001 421-1 - STCruns 2 6 Al
7
6 94
MPCO18 115A3  MC(61) 7| 402 B0
ARUO70  92K33___ FR(0:5)=9 8 0
9
15 94
MPCOI8 11584 MC(62) 14 | 402 cl 8 301 Bl4 GiSTfSBaddr
MPCO18 _115-14 - MC(65) 13 9 | 404 BI13
12 10 BI12
°
26 94
MPCOI8  115C9  MC(63) 25 | 402 D16
MPCO18 T15-14 -, MC(65) 24 o
17
27 94
MPCOI8 11584  MC(62) 28 | 402 £31 15 301 C26  GiSTfBRaddr
MPCO18 T15E15 _ MC(85) 29 16 | 404 C25
30 17 C24
27
36 94
MPCOT8  115C9  MC(63) 35 | 402 F
MPCO18 T15E15__ MC(65) 34 [il
33
33
34
35 95
36_| 403 D41 GiSTFCPUaddr
37
38
® ) =
T[40 ]
499
001 507-1  -,SThde 23 DMO?'_C —02109 GiSTFHDCaddr
RC4000 ADDRESS CONTROL

STC004
V10570 Logic Diagram
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VI3IGI_

101172MOGK 277772 PEp 271172 PEP

061172PEP

447

002 _421€3) L) 24( 401 G26
002 44517 - T82) 25 >
_ 447
002  445-1 - TBhdc(0) 7 Laor "\ H29
002 445-19 - Ibndell) 28 T )
427
14 | 401 N~ E13 3i 201 D30 GiSTBUSISTI
003  421-12 Addr ST 15 - 32) 404 [TD29
33 / [ D28
34 ’
427
17} 401 \AF16
002 421814 - T8hde(2) 18__/3_—_
019 449D10 ST)gota(27) . 427
. 427 L5 |40 B4
002  421-13 T8hde(2) 241 401 G26 .
003 421011 - Addr ST 25 ) " :
. 427
449 401 A Al STldatel27)+
CSA  1014AS a Data Avaible fCSA 36] DC402 L35 3
csA L 1014AT ¥ 37
) b L]
449
cse (101645 g Doto Avaible fCSB 34[DC402 ) K32
css < 1016AT M 3],
' 4 \¥] ]
003 421-12 AddrST 27 505 499
002 _445-17 - 1B(2: 2g) 402 £31 15 DB402 iE14  GiSTEUSISB
002 507-31 - TB(3 29 13
(7] 30{ H
. 427 499
002  421-13 T8hdc(2) 271 401 H29 16 DBi02 |- F18  GiSTBUSTHDC
003  421-12 Addr ST 28 ° '__‘-17
. 438
003 445-37 MCB/61) 2] 40 £13 - GiFRISTBUSH
002 _421-30 T801) 5
. 447
003 _445G27 AddrError 341 401 K33 - Fixed Address A
002 _445-5 T18(0; 35
ARUIO4 241R18 PROTECT 37 444
ARUI05 _421-41 - MMode 384 402 G41 ~ Fixed Address 8
003 _445-37 MCBI6T) 39 -
002 _445D16 78(2) 40
. 447 447
003 421-12 AddrST 311 401 J30 39]400 M4l Check Pority
002 _445D16 T82) 32 10
003 421-12 AddrST 37 505 -
002 _445A2 1Bidc(0) 38] 402 G4l
002 445818 T8rde(1) 39
0 40
RC4000 READ AND WRITE CONTROL STCO%
V13590

Logic Diagrom

P



STC007

ARU104 241BI8 PROTECT 36 444
ARUI05 ~421-41 - MMode 35] 402 F32 EnableSB
002 _507-31 - TB(3) 34
m 33]
003 421D11 ~ AddrST 5 506 499
002 _421-30 TB(1) 4] 402 Al 3] DB402 A2 GiSTBUSFWO
003 _445J)25 - HA(21) 3 c_]
003 _445K34 - HA(22) 2 l_
6 506 499
7}402 B10 4| ppao2 B6 GiSTBUSIWI
8 -5
5 H
15 506 499 ,
14] 402 Cll 9| om02 cﬁcs GiSTBUSFW?2
13 H -7
121
26 506 499
25] 402 Di6 10] DB402 D12 GiSTBUSFW3
003 _445-26 HA(21) 24 -1
003 _445-33 HA(22) 17 I'_
003 421D - AddrST 5 444
002 _507-31 - TB(3) 4] 402 Al - STCGiBUSSB
MPCO018 _115D10 MC(64) 3
m 2 438
34| 401 K33
EIL 35
6 444 ‘ 438
003 _445J25 - HA(21) 7} 402 B10 17 ] 401 F16 STCGiWOfBUS
003 _445K34 ~ HA(22) 8 18
9
15 444 ‘ 438
14] 402 Cll 241 401 G26 STCGiWIfBUS
1 25
12
26 444 438
25] 402 D16 27} 401 H29 STCGiW2fBUS
24 28
+ 17
27 444 438
003 445-26 HA(21) 28] 402 E31 31} 401 J30 STCGiW3fBUS
003 _445-33 HA(22) 29 32
é 30
0
RC4000 READ AND WRITE CONTROL
V10573 Logic Diagram
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' ARU049  175C9 1CaddrST

9
ARUO49 37084 SBaddrST 4 AG402 0.AS -, AddrST
ARUO79  157M41 BRaddrST ]
HCI027  413L38 HDCaddr> 3 & HDC < Word Limit 7
ARUOGO 16089 1IC(6) 13
ARUO84 288C38 SB(6) 11 o B12 -, Address(6)
ARUO75 ~ 161A] BR(6) 10
HCI014 430G 27 HDCaddr(6) 14
ARUO60  160A6 IC(7) 24
ARUO84 _ 288D37 SB(7) 16 o.Cl7 - Address(7)
ARUO75 _161B10 BR(7) 15
HCI014 _430H30 HDCaddr(7) 25
ARUOS1  160G31 IC(8) 29
ARUO85  296Aé SB(8) 27 0028 - Address(8)
ARUO75 161C15 BR(8) 26
HCI014 _430J25 HDCaddr(8) 30
ARUO6T _160F33 1C(9) 34
ARU085 296B4 SB(S) 32 o E33 -, Address(9)
ARUO75 _161D31 BR(9) 3
HC1014 _430K34 HDCaddr(9) 35
ARUO6T _160E35 1C(10) : 40
ARUO85 296C38 SB(10) 38 o-F32 -, Address(10)
‘ ARUO75 16132 BR(10) 37
HC1014 430123 HDCaddr(10) 41
Gl G2 G3 G4
8| 5] 3| 2
004 301A3 GiSTFICaddr
004 301Bl14 GiSTFSBaddr
004 301C26 GiSTfBRaddr
004 499G19 GiSTFHDCaddr
302
ARUO61  173C11 Ic(11) 9
ARU085 296D37 SB(11) 4 AG402 cAé -, Address(11)
ARUO75 161F41 BR(11) ]
HCI014 430M38 HDCaddr(11) 7
ARUO61 17389 1C(12) 13
ARUOS6  306A1 5B(12) 11 0812 -, Address(12)
ARUO76  177Al BR(12) 10
HCI015 _431A2 HDCaddr(12) 4
ARU06T  173Aé IC(13) 24
ARUO86 306810 SB(13) 16 cCV -, Address(13)
ARUO76 177810 BR(13) 15
‘ HCI015 431818 HDCaddr(13) 25
ARUO61 .~ 173G31 1C(14) 29
ARUO86  306C15 SB(14) 27 o.028 - Address(14)
ARUO76 177€15 BR(14) 26
HCI015 431Cé HDCaddr(14) 30
ARUO61  173F33 1C(15) 34
ARUO86  306D31 SB(15) 32 o33 - Address(15)
ARU076 177D31 BR(15) 31
HCI015 431D16 HDCaddr(15) 35
ARUO61 173E35 1C(16) 40
ARU086 _306E32 5B(16) 38 oF32 -, Address(16)
ARU076  177E32 BR(16) 37
HCI015 431E10 HDCaddr(16) 41
Gl G2 G3 G4
8| 5] 3| 2
004 301A3 GiSTFICaddr
004 301B14 GiSTfSBaddr
004 301C26 GiSTfBRaddr
004 499G19 GiSTFHDCaddr
RC 4000 ADDRESS GENERATION STC008

V10574 Logic Diagram




312
ARU062  183C11 IC(17) 9
ARUO8B6  306F41 SB(17) 4 AG402 A0 -, Address(17)
ARUO76 177F41 BR(17) |
HCI015 431F14 HDCaddr(17) 7
ARU062  183B9 IC(18) 13
ARUO86 ~ 314A1 SB(18) 11 o212 - Address(18)
ARUO76 ~ 185A1 BR(18) 10
HCI015 431G27 HDCaddr(18) 14
ARUO62 183A6 1C(19) 24
ARU086  314BI0 SB(19) 16 :}CW -, Address(19)
ARUO76 185810 BR(19) 15
HCI015 431H30 HDCaddr(19) 25
ARU062  183G31 1C(20) 29
ARUOB6 _314C15 $SB(20) 27 o028 -, Address(20)
ARUO76 185C15 BR(20) 26
HCIO015 431J25 HDCaddr(20) 30
ARUO62  183F33 IC(21) 34
ARU086  314D31 SB(21) 32 £33 -, Address(21)
ARU076  185D31 BR(21) 31
HCI015 431K34 HDCaddr(21) 35
ARUO62  183E35 IC(22) 40 ,
ARUO8% ~ 314E32 SB(22) 38 o-F32 -, Address(22)
ARUO076 ~185E32 BR(22) 37
HCIO15 431123 HDCaddr(22) 41
Gl G2 G3 G4
8l 5[ 3] 2

004 301A2 GiSTfICaddr

004 301B13 GiSTFSBaddr

004 301C25 GiSTFBRaddr

004 499G19 GiSTfHDCaddr

RC4000 ADDRESS GENERATION

V10575

Logic Diagrom

STC009



9
4 AGHZ g AL - 2
i
7
[ 3 o
i . B12
10 -
HC1G14 14
Q19 24 e
16 ., C17 o 1, 31BU3alZ)
ARUOB4 2) 15 - j
HCi014 _420C6 HDCdatal2) 5
019  419D10 $T1date(3) 29 TR 1€
STZda'n(3) 27 ., D28 . - STBUSSE)
ARUOB4  283D37 S3(3) 74
HCIO14 _430D16 HDCdarel(3) ]
019 419013 STldatal4) s )
ST2dotol4) 3z ., 32 = STEUT
ARUOSA 28824 $8(4) )
HCI0I4 4305 HDCdotala) a5
019 _415F16 STldote(3) 40
STE’ datall) 38 P39 -, ST8USa(5) -
ARLOS4 28884 SB(S) a7 -
HCI014 _430F14 HDCdata(5) 41
Gi G2
8] 5
006 30iD30 GiSTBUSIST
GiSTRISISTZ
006 459814 (o GiSTBUSSR
006 459715 GiST3USFHD
415 29
RN
\RU030 28542 W(C)(0) 9 2ot o Al STEUSHID)
ARUOS?  285G27 W) 4 AGA02  Le AL 3 J
ARUOS4 28642 W{ZHD) 1 - T
ARUOSS  286G27 WIS 7 ——
ARUOS0 285818 03T 13} 5! 401 \}:‘ B4 STRUSH(1)
ARUO52 285H30 VA 1 . 812 6 W, ”
ARUO54 284818 W(2)() 10 ~ M.
ARUG5S  286H30 oy 14 e cnro D |
ARUG50  285C6 W02 24 71401 N, C9 STBUSH(2)
ARUO52  285)25 WO 14 _.C17 8 i
ARUOS4  285C6 VA0 15 o e
ARUOS6 285125 W2 i L7}
ARUOSO 285D16 / 2% 10} 201 N\, D12 STEUSH(D)
1,
ARLG52 _265K34 27 | D28 1 Vs
ARUOS4 225D16 W(2)(3) 26 = —
ARUSSS 284K 34 V/(3)(3} 30 291
ARUD50 28510 WI0)(4) 34 144401 Y., E13 §TRUSH{4)
ARUDSZ 205123 vi(13(4) 32 £33 st J°
ARUOS4 284210 WI2)(4) 3 T o
ARUOS6 256122 WI33(4) 335 R
ARUOS0 _285Fi4 ' 40 o A7hady N Rl STAUSH(5)
ARUO52 _ZE5MES 33 L F37 sy T
ARUD54 37 - e
ARUOS5S 41

X
(6]




357

019 419G25  STldatals) K
ST2data(é} 4 AGA02 o AB
ARUOB4  288C38 58(4) i ’
HCI014 430627  HDCdateld) 7
019 _419Hz6  STideto(7) 13 o
ST2dota(7) 1 . B2 -, ST8USa(7)
ARUOB4  288D37 S8(7) ¢ "
HCIO'4 430H30  HDCdota(?) 14
019 419429 STldata(8) 24 o
ST2data(8) 16 ar -, ST8USa(8)
ARUOBS 29646 $8(8) 15
HCiO14  430)25 HDCdatal§) 25
019 419K32 STldata(9) 29
ST2data(9) 27 D28 -, 5TBUSG(®)
ARUOB5 29684 $8(5) 2¢
HCi014  430K34 HDCdata(9)
019 419135 STidota(10) 24
ST2data(10) 32 |~ £33 - STBUSalIA)
ARUOS5S 296C38 _ SB(1C) 31 l
HC1014 430123 HDCdats(10) 35
019 419M38  STidata(l1) 40 e
ST2date(11) 27 5 F39 -, STBUSA{1 1)
ARUOBS  296D37  SB(I1) 37
HCI014  430M38  HDCdata(l1) 4
Gl G2 G3G4
8| 5] 3] 2
006 301D30  GiSTBUSFSTI
GiSTBUSIST?
006 _499F14 [} GiSTBUSISS
006 449F18 GiSTBUSFHDC
422 ‘ 291
ARUDS0  292A2 W(0)(6) 9 24} 401\ G25 STBUSh(4}
ARUDS2  292G27  W(1)(6) 4 AG402  L.A6 25 /
ARUOS4  294A2 W(2)(6) 1 -~ R
ARUOS6  294G27  W(3)4) 7 S
ARUO50 292318 W(0)(7) 13 27] 401 N, H29 STBUSHETY
ARUOS2  292H30 W()(7) 11 ., 812 28 _/f"
ARUDS4 294818 wW(2)(7) 10 - e
ARUDSS  294H30 W(3)(7) 14 prmeann 291
ARUOSO _292C6 W0)(8) 24 31§ 401 N J30 STBUSLBY
ARUDSZ 292J25 W(1)(8) 16 ..C17 kY, e
ARUDSE _294C6 wW(2)(8) i5 “
LRUDSE 29425 Ww(3)(8) 25 e 201
ARUOS0  292D16  W(0)(9) 29 34] 401 N K33 STBUSL(D)
4RUD52  292K34 W(1)(9) 27 D28 35 ;=
ARUQS4  294D16 W(2)(9) 26 ~ -
ARUDSS  294K34  W(B)(9) 30 291
ARUGSD  _292E10 W(2)(10) 34 36 mﬁ“%‘ L2 STHUSHI1T)
ARUG52 292123 W(1){10) 32 L £33 37 Va
ARU054  294E10 W(2)(10) 31 —
&RUDS6 294123 W(3)(10) 3s —ad
ARUOS0  292F14 W(0)(11) 4T | 391 400 N M4l STBUSS(T)
ARUOSZ _292M38 wilid(il) 35 ~ P35 40} P
ARUOS4 _294F14 wWi)(11) 37 - )
ARUDSS  294M33  WI(3)11) 41
Gl G2 G3G4
‘ gl 51 3l 2
007 49982 GisTBUSIWG
007 4993 _
007 _499C5 | :
007 45902
RC4C00 STBLSISINY g
V13520 Logic Diagram



020  441A1 STidato(12) 9 i
ST2data(12) 41 AGA4G2 - A .
ARUOBS ~ 306A1 S8(12) 1
HCI015 HDCdata(12) 7
020 ST1data(13) 17| A
Sbely 512 i -, STBUSa(13)
ARUOBS 306510 Sa(13) 10 -
HCI015 ~ 421818 HDCdatali3 14
020 441C7 STidata(l4) 24
ST2dota(14) 16 o 17 . -, ST8USa(14)
ARUOBS _306C15 _ S3(14) 15 - 1
HCI015  431C6 HDCdotal14) 25
020 441D10 STldato{15) 29
ST2data(13) 27 ., D28 -, ST8USali5)
ARUO8S _ 306D31 __ SB(15) 2 - 1
HCI015 431D16  HDCdatal15) 20
020 441F13  STldata(14) 34
ST2data{14) 57 N £33 -, STBUSA{(16)
ARUOB6  306E32 3 -
HCIO1S 421810 35
020  441F16 Q| s i s
g Qizs' - STBUSC(!7)
ARUOSS _ 306F41 s5(7) 37
HCIO15  431F14 HDCdata{l7) 41
gl o) 3| 2
006 301D29  GiSTBUSFST]
GiSTBUSEST2
006 499E14 == GiSTUSISH
006 499F18  GiSTBUSIHDC
371 375
ARUO51 _ 304A2 W(0)(12) 9 21400 Al $T3USH(i2)
ARUOS3  304G27  wW(1)(12) 4 AGA0Z b Ab 3 P
ARUOS5  307A2 Wi(2)(12) ] "~ i
ARLOS7  307G27  W(3)(12) 7 0 375 ,
ARUOST 304818 W(0)(13) 13 51400 N R4 STBUSHITT)
ARUOS3 _304H30___ W(1)(13) 1 -, 812 o1 ad
ARUO55 307818 W(2)(i3) 10 §
ARUO57 307430 W(3)(13) 14 e 375
ARUOST _ 304C6 V/(0)(12) 24 B 71401 u.Co STBUSLI1TA]
ARU053 30425 W (14) 14 . C17 8 P
ARUOSS  307C5 wi2)(14) 15 - o
ARUDST 507025 W(3)(14) 25 R 2
ARUOS! _304D16 _ W{0)(13) 29 101401 Y. D12 STBUSHITY
ARUO53 _304K34 _ W{1)(15) 27 . D26 1
ARUOS5 _307D16_ W(2)(15) 24 - o
ARUDS7 307134 \W(3)(15) 30
ARUO5Y _304E10 Vv(0)(16) 34 sTRUSE{TE)
ARUNS3 304123 wii)(16) 32 -, £33
ARUO55  307E10 WI(2)(i5) 31 -
ARUO57 307123 wW(3)(ie6) 35_
ARUOS1T _304F14 W(0)(17) 40 ! STBUSEOIT)
ARUOS3 _304M38  W(D(17) 29§ L, F39
ARUOSS 307F14 WM17) 37 h
ARUO57 _307M38_ W(3){(17) 4]
2 si 3| 2
007
007 |
007
007
RC4000 STEUS(12:17)

Vids2




380

020 441G275  STidotal18) gt .
S12data(}8) 41 AGa02 L, A6 7, 5T8U%e(18)
ARUOSS  314A1 SB(18) 1
HCI015 431G27  HDCdarall®) 7
020 _421H26 ___ STldata(19) 13 .
N S$T2daia(19) 1 - B12 - 318ch119)
ARU08S ~ 314810 $5(19) 10
HCI015 431430 HDCde'a(19) 14
020 _ 441J29 STldate(20) 24 CTRLIC (90
ST2date (20} 16 - C17 -, STB4SG(20)
ARUD8S  314C15  SB(20) 15
HCI015 _431J25  HDCdata(20)
020 _441K32 __ STldata(21} 29
ST2datal? 1) 27 . D28 -, STBUS(21)
ARUOZS 314003 5B{21) 26
HCI015  431K34  HDCdata(21) 30
020 441135 STldata(22) 34
ST2dota(22) 32 . £33 -, STEUSa(22)
ARUCBS _314:32  $B(22) 3l
HCI015 431123 HDCdota(27) 35
020 441M36  STldota(23) 40
ST2data(23) 38 Oj39 -, STBUSa(2G)
ARUOBS _ 314F41 $8(23) k%
HCI1015 431M38  HDCdato(23) 41
gl 5| 2] 2
006 301029  GiSTBUSSTI
GiSTBUSIST2
006 499E14 [0} GiSTBUSSB
006 _499F18  GiSTBUSIHDC
579 e, 375
ARUO51 31342 wW(0)(18) 9 24} 401 ‘\sﬂg-_.gc STRUSH(1G)
ARU053 —313G27___ W(1)(18) 4| AG402 A 25 y
ARUO55 31642 W(2)(18) 1 ma
ARUO57 316G27  wW(3)(18) 7 i, 375
ARUOST 313818 W(0)(19) 3 27| 401 \}c MO STBUSH(IS)
ARUO53 _313H30 __ W(1)(19) 1 Bi2 28]
ARUOS5 314818 W(2)(19) 10 > '_“"’/
ARUO57 _316H30  W(3)(19) 14 e 375
ARUOS1 _ 313C4 WI0)(20) 24 311401 N 20 STBUSLOO)
ARUO53  313J25 wW(1)(20) 16 L, C17 32 <
ARUSS5 _ 316Cé W(2){20) 15 =
ARUOS7 ~ 2316J25  W(3)(20) 25 375
ARUO51 _313D16  W(0)(21) 29 341 401 Y. K33 STHUSLIZY
ARUO53 _313K34 w21 27 ~ D28 25 /
ARUDS5 __316D16  W(2)(21) 26 ~ —
ARUOS7 _316K24  W(3)(21) 30 ‘ 275
ARUO5T 313510 WI0)(22) 34 s ] 201 \,\BS STBUSL(22}
ARUOS3 _ 313123 W(1){(22) 32 .~ £33 37 A
ARUO55 _316E10_ W(2)(22) 31 ~ —
ARUO57 ~ 316123 W(3){22) 5 375
ARUOSY ~ 313814 W(0)(23) 40 31! 401 Ny Mal _ STRUSHIZD)
ARUOS3 313838 W(1)(23) 38 -y £39 wy J
ARUQSS  314F14 W(2)(23) a7 - h—
ARUOS7 3144422 W(3)(23) 4]
. 8i 5| 3| 2
007  499A2 GiSTBUSHY o
007 45984 GisTauss.
007 ~ 499C8 GiSTBUSH, ‘u
€07  499D12 GiSTBUSFN3
RC4000 $T3LS(1 2:23)
V13322 Logic Clonram



384

020 A449A1 Sﬂdc!u:(?‘}) . 9
ST2data(24) T 4] AGé02 e . - STRUS(Z4)
. ARU04 ~ 317A1 PK(0) \ o 1 ,
020 44584 STldata{25) o 13
ST2dat o(25) 1 1 . 812 . - -, ST8USs(25)
ARU104 317810 FR(1) ! a 2
‘ 14
019 _449C7 STida'a(26) 24
ST2datal26) 1é |, €17 o -, STRUS=(74)
ARUI04 317C15  PK(2) 15
25
006 _427A1 STldate(27)* 29
ST2dota(27) 7 :}973 o -, STBUS=(27)
[ 74
G
37 33
31 =
35
40
3¢ ~ P39
4
. gls>5}) 3} 2
006 301D28  GiSTBUSISTI
GiSTBUSST2
006 _459E14 o GiST3USISR
006 495F18  GiSTBUSIHDC
@ 383 . 428
& ARUI07  319A2 PB(0)(0) 9 - 2§ <01 Al ST8I5L24)
9 ARUIO7 _319D1) PB(1)(0) i1 AGaC2 | Ab 3
© ARUI08 _320A2 PB(2)(0) ] ~
> ARUI0E 320011 PB(3)(0) 71 - ‘ 438
ARUIC7 319814 P3(0)(1) 13 51 401 \. B4 STBUSE(Z5)
R ARUIO7 319628 - Pe(1)(1) 1 - B12 6
§ ARUTO8 320814 PB2)(1) 10 N
& ARUI0E  320f28 P3{3)(1) 14 438
S ARUI07 319C31__ Pa()2) 24 71401 \a €9 STBUSH28)
N ARUIO7 _319F40 P8(1)(2) 16 . Cl17 )
ARUICS 320C31___ P3(2)(2) 5 u
& ARUI0B 320F20  PB(3)(2) 25 \ 438
&l 29 10} 201 \. D12 STBUSH(27)
.t\ 27 ., D28 1
i 26 8 [
30
M 2
8 32 5 £33
b 31
N 35
g 40
- 38 F39
37 %
o 41
a
R g8l 5] 3] 2
5 007 499A2 GiSTBUSFV/O
© 007 49986 GiSTRUSF /]
007 499C8 - GiSTBUSF/2 .
007 499D12 GiSTBUSEW3 ‘
. RC4000 STBUS(24:27)
: STCO14

V13591 Logic Diagrom
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010
010
010
010
010
010
010
010
010
010
010
010
011
01
on
011

011
on
011
on
0t1
on
on
011
012
012
012
012
012
012
012
012

012
012
012
012
013
013
013
013
013
013
013
013
013
013
013
013

014
014
014
014
014
014
014
014

RC4000

V10581

299

291A1 STBUSH(0) 1 [ As404
352A6 -, STBUSa(0) 3
29184 STBUSH(1) 24
352812 -, STBUSa(1) 49
291C9 STBUSh(2) 5
352C17 -, STBUSa(2) éq
291D12 STBUSh(3) 7 Al4
352D28 -, STBUSa(3) 84
291E13 STBUSb(4) 9 @
352E33 -, STBUSa(4) 1 4 B18
291F16 STBUSh(5) 10 o
352F39 -, STBUSa(5) 124
291G26 STBUSh(6) 13
357A6 -, STBUSa(6) 15 g
291H29  STBUSh(?) 17
357B12 - STBUSa(?) 16 g
299
291J30 STBUSbH(8) 24 | AJ404
357C17 -, STBUSa(8) 27 4
291K33  STBUSh(9) 25
357D28 -, STBUSa(9) 284
291138 STBUSh(10) 26
357E33 -, STBUSa(10) 04
291M41 STBUSh(11) 29 c37
357F39 -, STBUSa(11) 3 g
375A1 STBUSh(12) 32 @
372A6 - STBUSa(12) 34 o.04!
37584 STBUSb(13) 339 |
372812 -, STBUSa(13) KEPN
375C9 STBUSh(14) %
372C17 -, STBUSa(14) 394
375D12 ST BUSh(I5) 38
372D28 - STBUSa(15) 404
377
375E13 ST BUSh(16) 1| AJ404
372E33 -, STBUSa(16) 3q
375F16 STBUSh(17) 2
372F39 - STBUSa(17) 44
375G26 STBUSb(18) 5
380A6 -, STBUSa(18) 6o
375H29 STBUSh(19) 7 Al4
380B12 - STBUSa(19) 84
375J30 STBUSh(20) 9 G—)
380C17__ -, STBUSa(20) 11 B18
375K33 STBUSh(21) 109 =5
380D28 -, STBUSa(21) 124
375L38 STBUSh(22) 13 377
380E33 -, STBUSa(22) 154 24 | AJ404
375M41 ST BUSb(23) 17 270
380F39 - STBUSa(23) 169 25
28 5
26
0 g
438A1 ST BUSh(24) 29 c37 Odd Parity
384A6 -, STBUSa(24) 3
438B4 STBUSh(25) 32 @ " b
384812 -, STBUSa(25) 34 ven Parity
438C9 STBUSH(26) 339 0
384C17 -, STBUSa(26) 354
438D12 ST BUSb(27) 36
384D28 -, ST BUSa(27) 34
38
[, o 10y

PARITY CHECK AND GENERATION

Logic Diagram

STCO15
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CSA n.u. Mermory Select
CSA o »
CSA ;‘TT@: ] Date Encbie 2+ Adddress T+
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CSA L 10148A Data Enable 1+ - (R
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CSA ?’TO;ACL i Cs
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RC 4005 CLUTRAL PROCESSCR

Der eksisterer i dag to udgavef af RC 4005.
RC 4005 A med AMPFY Ferritlager
RC 4005 B med MINI-MASS Ferritlager
Til at producere disse findes folgende préduktionsmapper:

RC 4005 CENTRAL PROCESSOR for RC 4005 4 (herefter kaldet mappe 1)og

RC 4005 B CHBITTRAL PROCESSOR for RC 4005 B (herefter kaldet mappe 2).

Produktionsmeppen for RC 4005 B (mappe 2) indeholder kun de afsnit fra
mappe 1, der er sket andringer i, samt et afsnit omhandlende ombygning
af en RC 4005 A til RC 4005 B.

Folgende opskrift anvendes ved produktion af de forskellige udgéver:

RC 4005 A produceres udelukkende effer papirerne i mappe 1.
RC 4005 B produceres efter papirerne i mappe 1 og 2, sdledes at fol-

gende afsnit i mappe 1 erstattes af feligende afsnit i mappe 2.

Mappe 1 - Mappe 2 |

RC 4005 CENTRAL PROCESSOR . RC 4005 B CENTRAY, PROCESSOR

CPU 401 - 408 Kortramme ‘ CPU 425 Kortramme ' ' -
CPU 401 PCBA e 425 FCBA

RC 4005 Kabler ‘ RC 4005 B Kabler

AMPEX RC ferritleger MINI-MASS ferritlager

RC 4005 Kabinet : RC 4005 B Kabinet

RC 4005 A og RC 4005 B er en produktionsbetegnelse for de to udgaver.
Salgsmessigt hedder de begge RC 4005 CERNTRAL PROCESSOR (ingen endring) .
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MODIFIKATION AF CPU402/408 TIL CPU425

ARBEJDSPLAN
1. Tem stik 1011, 1012 og 1013 for spendings- og ldgikfrédning.
Se. te,gr\fnr\a V 234SS
2, Monter ekstra Elco stik , flyt og omnummerer de andre Elco.
stik. Se teqring V234ol og V 23393
3. Foretag $pcendingstrédning af stik 1014, 1015, 1016 og 1017,
Se teyning V23396
4, Fiern strengene fra tillegstradningsplanen til det pageldne
anleg ( det afhenger of ferritlagerstgrrelsen, hvilken der
skal bruges ).
5. Foretag tradningsendringer ifglge rettelsestradningsplan for
ombygning of CPU 402/408 til CPU 425.
6. Indseet de nye printkort i CPU-rammen.

V2sHilk

Se tzzvii g V23400
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V11397 ‘ Logic Di
ic Diogram

0 Volt 10282 CCS
Toper Pin PPN
. - IVILLn e LEA
cOs
cos
oS
oS
Cos
Cos o 10114 Vol BX_, COS
cos  { 1GIIAT ) T . BY ¢ COS
3 P L8 s
CcOs 101TAY ] selln ' 101287 COS
cos 2I0NIAZ 7 101204 2 COS
cos Joniaa ] o176s ¢ €0
COs )__!_MB__._q, 1012¢C__, CCs
COs  { 10118¢ y 1012C0 o COS
CcOs 1011BF ! 1012CE , COS
cos M‘———" 1012CF ) COS
cos 10118J [ 10i2CH_> COS
cos ;__1911_3_;(____" 1012C) _, COS
Ccos 10118L 1 1012CK__ COS
Ccos ;_:_o_u_g_pi\____:’ 1012CL__, CCS
cos S iousN ] : ) 1012CM_, COS
cos 16118P [ d 1012C™ 2 COS
cos )__xg‘_@_____“ ; ) 1012CP  COS
cos sy ouies ) & 1012C8 . COS
COs y 101157 )\ e 1oizcs ,COs
cos 0115 [ 101
cos ; :?)11;3 it ) !Q,!;ig: < ng
COS § 1011BW § ) 1012CY S COS
COS  1011B8X ) 10128w_, COS
COSs  § 10118 f A 1012C%__, COS
cos 3 101157 ) 1012CY . COS
COs  § 1011CA ] ) 1012CZ_; COS
Ccos 1011CB [ 1012DA . COS
cos  ionice $V°"P 101203 __; COS
O LA L SN sper Pi ~
COs 3 1011CD | 2
Cos 3 1011CE
COs >_*9_‘_‘i____4'
cos JTonch ] o 10136p_ - COS
cOos >_19}_LC_J__: Toper Pin ) 10138%° N COS
cos ZoncK { ) 101355 ) €OS
cos JoricL 1 ) 101367 COS
cos >: Tolicm 1 ) 101380, COS
COs 1011CN [ é 10133V > COS
cos >; 1011CP 1 ) 10135 COS
COs  {_101ICR [ [ oissx_ g cos
cos :: 1011CS \ L 10issY . COS
cos  § 10nCT ( ‘ 01387 , COS
cos 1011CY G | 1013CA 2 COS
cos Jolicy ¢r_._J.9L§’CB cos
Ccos 10110 1 1013CC ¢ CGs
Ccos :} 1011CX [ _ 4 1013CD__ COS
COs  § 1011CY | 4 1013CE , COS
COs 3 1011C7Z ! ¢ __10Y3CF COS
Cos 5 1011DA ¢ 1013CH_, CCS
COs | _1011D3 [ O VoIt ) 1013CJ 2 COS
e ) Toper Pin ) 1013C_ COS
- 1013CL__, COS
¢ 13Cm_ o COS
'D. _p L} [ CCs
1hAR ¢ COS
QQ kQ,\'\’\QJb ¢ cos
! cos
g = Cvo - ¢ cos
“s 4 > COS
lg \ - ) p Cos
232 e ' €os
' ) cos
) COs
s SO
€ ra \_Q;;
Ochh cos
Toper Pin
RC400 .
C4000 TERMINATION OF UHUSED WIRES IN CORE STORE CASLES CTCo72
tuzd



(@ | CPL 401-408 _

_ :
1011 385
1013
. 450
90 pol. Elco= 1012
1071 515
1072
- 1073
i. - l i Rammerne er set fra tradsiden,
CPU 425
r
385
| | | | 05
e T 1014 450
\\, , - 90 pol. E]co..< 1017
1016
S 1071 515
- 1072
(2)- _ 1 1073 -
N
IN
o~
®
RC 4000 Ombygning CPU 401-408 il 425,

Kebelstikandring

V23401



€L0!
. _ , L0
107 _ | - §I§ L0}
o 9101
104 o€l 1201 B £i04
96€ : . 0S5y . Y10l
o513 1501 ‘ “G1ol
104 06 150! | | :
| 290l \es . _ 5e€¢
W
a
)
- | & .,
| 997 °E oze | I,
730l -
0013 £501 <
10d 8¢ 1701 T
0701 107 - 1oF4
0213 oo i
. " =
104 08 <ot L
10C! g¢l s o8l
0213 £ol . =
todos | 7O ST
1L ‘ . szl
0701
6E01
9 . : os|| eco

FOW z2Zlyl

DR
10d 08

0013

10406

0013
10d 06

0214
70d 06

3

CPU 42

LSTIKPLACERING

-
[,

KAB

RC 4000




.

ww g USPIls|eqey [l Usflisiagny
) _ ww 061 usgpilisiaqey) |4 AQ  topBumipRi}
, PRI pojq _ww Gz o | sebba| Bujuppi)
*suupys uid Jadoy 4j0AQ |1 uid edpy vmm J93S }|OA O |14 8s|9pulqioy

49 gg e Zv 4 A0

X2 AD 1D W¥D a d A0

TZ101 SNLS
D A @ Z8 X8 Ag 18 8 49 A0

42 NO  ¥d  Ng 19 €9 Zv 4 A0

Lot LS

48 ae g zZv 4 A0

X2 AD 1D 40 d g AO
; , ‘Glol MILS

4D @ 9 Zg¢ X¢ Ag8 18 rg 48 A0

¥D ND .¥8 N§ 19 g8 zZvV ¢ AO
S PR . F101 SIS

FOW ¥1Z12L

U425

0 Volt trédning 1 stik 1014, 1015, 1016 og 1017
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141272 MOJ

RC 4000

V23397

Stik nr. cw CX cY cz DA DB
1001 oV oV +5V +5V CH. cH
1002 o ' CH. CH.
1003 o ov +5V +5V CH. CH.

i -

|

| v.
1038 || +5V VRPN 5V CH. CH.
1039 45V sy +5V +5V CH. CH.
1040 +5V +5V +5V +5V CH. CH.
1042 oV o ov 6\/ | CH. CH

1043 oV oV ov ov | CH. CH.
st | ov ov o ov CH CH.
1061 || OV oV oV oV - CH. CH.
062 | ov ov  ov ov CH. CH.
1071 ov oV | oV ov CH. CH.
1072 oV ov ov oV CH. CH.
1073 ov oV oV oV CH. CH

Al trédning legges 10, 25mm™ gra/hvid trad

Forbindelse til OV sker ved taper pin
4

Forbindelse til +5V sker ved lodning til +5V plan
Forbindelse til CH (stel sker ved kabelsko Amp red som forbindes til
nermeste steg il opspeanding of 471 pol Elco stik. DA og DB klemmes

i samme kabelsko for hvert stilk.

Spendingstrédning of 90 pol. Elco stik i CPU425
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Folgende ekstra printkort skal benyttes ved ombygni

f CPU 401-408 il CPU 425

Pos. PCBA

CPU425 C2072-1
CPu427 RCO834-1
CPU442 RC0892-1
CPU450 - RC2073-1

7/
%
//,

e .
i =
o~
N
~
)
—

¥
RC4LH Ombygning CPU 401-408 til CPU 425

rm,r\n
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UDSKIFTNING AF_AMPEX CORE STORE MED MINI-MASS

CORE STORE,
ARBEJDSPLAN.,
1. Udskift powerkabel i MINI-MASS CORE STCRE
power supply. Se "&'ﬂn‘ﬂ\% Vaihod
2, Fiern alle kabler i forbindelse med CORE STORE (AMPEX).
3. Udtag Ampex power supply og core store modul(er). |
4, Fiern teleskopskinner.
5. Monter opspendingsvinkler for MINI-MASS CORE STORE
s& hgjt oppe som muligt.
6. Monter MINI-MASS skufferne. | 52‘,1_;12&}“% vz::trst,‘
7. Opspend kabler i kabelaflastninger.
8. Kablerne kan nu Vforbindes og core: store modulerne i‘ndsoetfes.

Va2zMLl3

Se i&%n? uci V23409



UDSKIFTNING AF 220 VOLT NETLEDNING | MINI-MASS CORE STORE

Fra producentens side er hvert lager forsynet med en ca. 1.5 m lang
netledning ofslutiet med et specielt amerikansk stik med flode ben.

Denne netledning fiernes ved demontering i power supply boksen og
gemmes i den tfomme emballage,

Herefter tilsluttes en ny netledning, type 44, efter fplgende
" fréddningsdiagram: ‘

[,, ) : B . - - ) :.. ~~~~~~~ —
. , B A o-RED 7&*_“ ___',____*“‘ RED
g Qo 3 i .fhz;f,’t’
C O GREY &Lw‘l( : | : G‘%-E_ﬁfi‘,,.[m? :
. . 1 A .
B G SHIELD A N PR .
’ | SHIELD
- - . - . . l ) 3
. . '
Amphenol CABLE: @3«4‘ P{:&Zg (c;
: MS 3108 B-145-7P 50cm | LU
'MALE 2 x 0,75 mm | 1 2 3 4
with shield
-
O |
= n
(‘ N Chassis
o .
%
e — e e
o
LL' -
o.
=
N
N
RC 4000 UDSKIFTNING AF 220 VOLT NETLEDNING
[ MINI-MASS CORE STORE
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181272 MQJ

RC 4000

V23402

Folgende kabler skal anvendes i forbindelse med MINI-MASS Core Store,

Kablerne skal markes som her anfort,

~ Kabeltype . Connector 1 ) _Connector 2
88/195 cm 1016 (Elco)’ J5CSB  (Viking)
88/210 cm 1017 (Elco) 36 CSB (Viking)
88/225 cm 1014 (Elco) J5 CSA  (Viking)
88/240 cm 1015 (Elco) J6 CSA  (Viking)

Folgende kabler skal ikke benyttes mere.

sk, . n/psoo . Powerkabel

3 stk. o 12,/300 - Datakabler

Kobelwndringer ved ferritlagerombytning.
Ampex lager il MINI-MASS lager



061172MOGK

091072PLP

Elco plug 8014-090-704

Connector L
Cemnactor I: Viking ZYH43/1IN5
Cable 3
I 1 | i |
PIN 7|PE PIN PIN] g FIN PIN \WIRE PIN
A rod Bl AM rod B1” BY rod B33
8 bla Al AN bla A7 | sz bla A32
C rod 82 AP r0d B18 | ca rod B34
D bla A2 AR bla A8 | cB bla A34
£ r¢d B3 AS rod 819 cC rod B35
F bla A3 AT bia Al9 | ¢D bla A35
h rod 4 AU rad 32C CE rod B34
J bla A4 AV bla A20 | CF bla A36
K rod B5 AV rod 821 CH rod B37
L bla A3 AX bla A21 ) ¢y bla A37
M rod B6 AY rod 822 CK réd 838
N la Ab AZ blé A22 1 cL bla A38
p rod 37 BA rod B23 dY rod 339
R bla A7 B8 bla A23 | N bia A39
S rod B8 BC - rad B24 cP rod B40
1 blg A8 BD bia A24 1 CR bla A40
U rod 89 BE rad B25 | cs ——Q—- rod B4l
v bla A9 BF bla A5 C —— bla Adl
W rod B10 B8H :& rod 826 | CU red 342
X bta A0 83 bla AZ6 cv bla A42
Y rod Bl 3K rod B27 cw rod 843
z bla All BL bla. a2zl CX bla A43
AA rod B12 BM rod g2s | CY
AB blé Al2 BN bla A8 CZ
AC rod B13 BP rod 29 DA
AD bl A3 8R bla A29 D3
AE rod B14 BS rod 330
AF 1a Al4 BT bla A30
AH rod B15 BU rod 831
Al s Al5 BV bla A3l
AK rod B16 Bv/ rod B32
AL bla Al6 BX bla A32
1
i
A cw
Connector | Connector il -

V13509

Kabeltype €8/

cm,

L ny e by s e o
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Pos. Ijg]gg“__n
CPU25 RCOBZ9-1
CPU26 "~ RC0839-1
cru27 RC0O839-1
CPU28 RC0839-1
CPU30 RCOS61-1
CPU31 - RC0BS61-1
CrU32 RC0EQ3-3
CPUZL RC0852-1
CPU35 C0837-1
CPRU3T RC0900-1/2
CPU33 ~ RC0B37-1
CPU39 RCO837-1
cPULO RCO872-1
CPUL1 RCO8A0-2
cpuli2 RC0E50-2
CPUL3 RCOBT2-1
CcPUlh RCOB72-1
CPUL5 RCO834-1
CPULS RC0837-1
CPULT RCOB3L-1
CPuULB RC0839-1
cPUlo RCO872-1
CPU50 RCOB34-~1
CPU51 RCOBL6-1
CPU52 RCOBT2~-1
CPUs53. RCOBLE-1
CPUShL RCO8LS-1
CPU55 RCOB54-1
CPUS6 RCOBL6-1
CPUST RCOB54-1
CPU58 RCOB72-1
CPU59 RC0O8T2-1
CPUS0 RC0854-1
CPUB6 RCO868-1/3
CPUBT RC0909-1/1
CPUss RCOB39-1
CPU3G RCOB34-1
CPU30 RC0329-1
CPU91 RC0836-1
CPUO2 RCOBZL-1
CPU93 RCCBET-1
CPUoL "RC0B39-1
CPUY5 RC0838-1
CFUR6 RC0B61-1
CPU7 RCOB51-1
CPUDY RCOS37-1
CPU1co RCOS37-1




CPU101
CPU102
CPU103
CPU10kL
CPU106
"CPU107
CPU103
CPU109
CPU110
CPU111
CPU112
CPU115
CPU11k4
CPU115
CPU116
CPU17
CPU118
CPU119
- CPU120
CPU121
CPUI22
CPU123
- CPU12L
CPU125
CPU1 L6
CPUTLT
CPU1L8
CPU1Lo
CPU150
CPU151
CPU152
CPU153
CPU15L
CPU155
CPU156
CPU157
CPU158
CPU159
CPU160
CPU161
CPU162
CPU16k
CPU165
CPU165
CPU167
CPU168
CPU169
CPU170
CPU1T1
CPU172
CPUIT3
CPU1TL

31-.D226

RC0839-1
RC0B3L -1
RCOSL6-1
RCOS34.1
RCO854 -1
RCO35kL-1
RCOSL6-1
RCOB54 -1
RCOSLE-3
RCOB5L-1
RCOB5L-1
RCOB54-1
RCO854..1
RCC870-1
RCO870-1
RC0OST70-1
RCOBT70~1
RCO870-1
RCO870-1
RCOBT70-1
RC0B70-1
RC0OG70-1
RCO870-1
RC0835=-1
RCOBH1~1
RCO851-1
RC0836-1
RCOS3h4-1
RC0B39-1
RC0835-1
RCOB45-1
RC0B61-1
RCOBL5-1
RCOBL5-1
RC08%l-1
RCO8B35-1
RC0B35-1
RCO862-1
RCOBLG -1
RCCEHH-1
RCO845-1
RCO8U45-1
RC0B52-1
RCOB72-~1
RC08%8-1

"~ RC0836-1

RCOST79-1
RC0OS36-1
RCGE35-1
RCGE62-1
RCOB56-1
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CPU1T5 RCO83L -1
CPU1T6 RCOZ39w1
CPOITT RCC8BL5-1
CPU1T8 RCO862-1
CPU1TO RCOBLT-1
CPU180 RC0B38-1 -
CPU181 RCO535-1
CPU182 RC0835-1
CPU183 RC0862-1
CPUISL RCOBLT-1
CPU185 RCOBL5-1
CPU186 RC0O2H2-1
CPU18T RCO83L-1
CPU1E8 RC08%2-1
- CPU18S RC0835-1
CPU1G0 RCOB3L-1
CPU205 RCOSHL-1
CPU207 RCOS61-1
CPU203 ~ RC0838-1
CPU209 RCO83L~1
CPU210 RC0839-1
CPU211 RC0838-1
CPU212 RCO836-1
CPU2135 RC0B%9-1
CPU21L RC0639-1
CPU215 RCOB57--1
CPU216 RCO857-1
CPU217 RCO857-~1
Cru218 RC0O836-1
CPU219 RCOB57-1
CPU220 = RCOB57-1
CPU221 RC0O857-1
CPU222 RCOBLT7-1
CPU223 RCO857-1
cpuz2L RCOB57-1
CPU225 RC0O857-1
CPU226 RCOBLT-1
CPU227 RC0B57-1
CPU229 RCOB57-1
CPU23%0 RC0857-1
CFU231 RCOB3Mk-1
CPU232 RCO834.1
CPU233 RC08%8-1
CPUZ23L RCCB36-1
CFPU235 RC0529-1
CPU235 RC0836-1
CPU237 RC0B36-1
CPyU225 RCO857-1
CPU239 RCO557-1
cru2h0 RCOS57~1
CPU2h1 RC0838.-1
CPU242 RCO857-1

31-D226
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CPU2L3

cpu2kd -

Ccru2ks
CPU246
CPU2LT

- CPU248

CPU2L9
CPU250
CPU251
CPU252
CPU253%
CPU254
CPU255
CPU266

CPU267

CPU268
CPU271
CFU272
CPU275
CPU276
CPU278"
CPU279
CPU280
CPU281
CPU282
CPU283
CPU28L:

CPU285

CPU286
CPU237
CPU288
CPU289
CFU290

- CPU291

CPU292
CPU29L
CPU295
CPU296
CPU297
CPUZe8
CPU299
CPU300
CPUZ01
CPU%02
CPU%03%
CPU30L
CPU305
CPU306
CPU307
CPU308
CPU309
CPU310

31.D226
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RCO8B57-1
_RC0857-1
RCOB3L -~

RC0B57-1
RC0O857-1
‘RCO857-1
RCO839-1
RCUB5T7-1
RC0S57-1
RCOB57-1
RC08%9-1
RC0858-1
RCO8B3L-1
RC0899-~1
RC0E99-1
RC0BG9 -1
RC08290-1
RCO8%6-1
RC0OB9L -1
RCO8%L -1
Rco886-1
RCOB72-1
RCO83k4-1
RC0B36-1
RC0868-1
RC0859-1
RC0O868-1
RCOBUL-
RCO8BLL -1
RCOB3kL-1
RC0859-1
RCOBA8-1
RCO8BLL-1
RCO834-1
RCcOBLL -1
RCO8LL .1
RCOB68-1
RC0859-1
RC0858-1
RC0838-1
RCOBLA-3
RCO83h4-1
RC0836-1
RC0858-1
RC0OE36-1
RCOB4A:-1
RCO8B68-1
RCO8L5-1
RCO8BUL -1
RCO8LT7-1
RCOBLL.q
RCOB58-1
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CPU311
CPU%12
CPU313
CPUS1L
CPU315
CPU%16
CFU317
CPU318
CPU319
CPU3%20
CPU333
CPU33k
CPU335
CPU%36
CPU338
CPU539
CPU3L1
CPU3L2
CPU3L3
CPU3LL
CPU%L5
CPU%LT
CPU3LS
CPU350
CPU351
CPU%52
CPU353
-CPU35kL
CPU355
CPU%56
CPUS5T
CPU%59
CPU360
CPU»61
CPU362
CPU%63
CPUZ6L
CPU%65
CPU366
CPU357
CPU358
CPU369
CPU3T0
CPU37T1
CPU3T2
CPU3T3
CPU3TL
CPU3T5
CPU3T76
CPUSTT
CPU378
CPU379

31.D226
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RCOB36-1
RC0E58-1
RCO8LIL..1
RCOBL5~1
RC0B68-1
RCO8kL~1
RCCBLS5 -1
RCOB51-1
RC0O835-~1
RC0835-1
RCOB9T7~-1
RCOBST7-1
RC0O8B39-1
RCOBOT-1
RCOB38-1
RCO83k4 =1
RC0858-1
RCOBYT-1
RC0O8%0~1
RCO858-1
RCOB3L-1
RC0850-1
RC0859-1
RC0848-1
RCO8L5-1
RCOB58-1
RC0E58-1

- RC0859-1

RCOB68-1
RC0B35-~1
RC0858-1
RCOBL5-1
RC0859-1
RC0868-1
RCO858-1
RCO8B36-1
RCOB3L-1
RCOB3L-1
RCOB3kL-1
RCO859 -1
RCO8B68-1
RCOBH5~1
RCO834-1
RC0858-1
RCO858-1 -
RC0839~1
RCO835-1
RC083L -1
RCOB34-1
RCOBL6-3
RCC8%9 -1
RCOB58-1
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CPU380 RC0858-1
CPU381 ~ RCO867-1
CPU3E2 C08%k-1
CPU383 RCO858-1
CPU%8L RC0O858-1
CPU%85 RCOB36-1
CPUZ06 RCO8B3L-1
CPU397 RC0O8%9-1
CPU%98 RC08%9~1
CPU%50 RC08Z0-1
CPULOoO - RC0869-1
CPULO1 RCO869..1
CPULO2 RCOB59-1
CPULO3 RCOB59-1
cPULOL RCOB62-1
CPULO5 RCO869-1
CPuULo6 RCO869 -1
. . CPULOT RC0863-1
(W cponos RCO86G-1
CPUL09 RC0869-1
CPUL10 RC0OB59 -1
CPUL11 RC0869-1
cPuli2 RC0B36-1
CPUL13 RCOB3L4-1
cPUL1h RC0O8%8~1
CPUL15 RCO858-1
CPUL16 RC0839-1
-CPUL18 RCO8%L-
crukio RC0891-1
CPUL21 RC0835-1
CPUL22 RC0858-1
cpukes RC2072-1
CPUL2L " RCOB90-1
cruk27 RCOB3L~
CPUL26 RC0OBZ9-1
CPUL28 RC0820-1
- CPUL30 RCOBL1-1
Crulzy RCO8LL.-1
CPUL32 RCO836-~1
CPUL33 RCO8B3L-1
CcPUL3L RC08%9-1
CrPuli3s RCO85k-1
CPULZ6 RC0835-1
CPULST RCOBLT-1
cpulz8 RCO834-1
cruLzQ RCOBLT-1
CPULLD RCO835~1
CPU4Y RCCES1-1
cpulih2 RCOES0-1
CryuhlL3 RC0S37-1
crulilly RCOG32-1
CPULLS5  RCOBLL4-1

31-D226




- 1 bt s s o T

CPULLS
cPulihy
CPULLS
CPULLO
CPUL 5
CPULH1
CPULE2
CPULS3
CPULS5
CPULs6
CPU4ET
CPULGS
CPULE9
CPULTO
CPULT1
CPULT2
CPULT?
CPULTL
CPULTS
CPUL76
CPULTT
CPULT8
-CPULTS
CPULB0
CPULS1
CPULE2
CPULB3
CPULBY
CPUL8S5
CPULSS
CPULBT
CPULE9
CPULOO
CPULO1
CPULY2
CPULY3
cruliok
CPULOS
CPULY6
CcPuhoT7
CPULO8
CPUL99
CPU500
CPU501
CPU502
CPU503
CPU504
CPU505
CPU505
CPU507
CPUS08
CPU510
CPUS511

31-D226
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- RC0O83L.1

RCO83k-..
RC0835-1
RC0891-~1
RC2073-1
RC0O5SG-1
RCO599-1
RC0B29-1
RC0O8G7-1
RC083L-1
RCO8Y4L 1
RC089G -1
RCOSST-1
RCOBY7-1
RCO850-1
RCO834-1
RC08395-1
RC0839-1
RC0O858-1
RC08%8-1
RCO8GL-1
RCOB94 -1

- -RCOBLL-1

RCO8B97-1
RC0897-1
RCO83k4-1
RCOBIT=1
RC0839-1
RC0899-1
RCOB9L -1
RCOB9L--1
RCO834-1
RCO8BLL -1
RCO835~1
RCOBSL-1
RC0OB99~1
RCO8oL-1
RC0909-1/2
RCO89L~1
RCO897-1
RCOBoL-1
RC08O0-1
RC0O897~1
RC0B36-1
RC0O836-1
RCO83L-1
RCO89L -1
RC08%2-1
RCO839-1
RCOB37-1
RCO890-1
RCOB34-1
RCOB59-1
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CPU512 RCOE3T7-1
CPU513 RCOBAHT-1
CPUS1L RCO878-1
CPU515 RC0838-1

31-D226
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STARDARD] [MEMORIES

. Fciephone (714) 510-3605 | N C O R P O R AT E D

' SUBSIDIARY OF APPLIED MAGNETICS CORP.

- September 26, 1972

Mr. P. E. Pedersen
Regnencentralen A.G.
cfo Roger Laureys
- Applied Magnetics Belgium
Industriezone- Raadsherenstraat ,
oy 2300 Turnhout : e
. Belgium : % '

Dear Mr. Pedersen:

~

2221 South Anne Strect « Santa Ana, California » 92704

Per your request, I will define the selection criteria for all unspecified
resistor values in the Standard Memories ECOM® F Memory System.
"~ Attached to this letter are the MM-110 Test Specification, a typical
. MM-110 Test Report, the CM10 Schematlc, and the PS4 32 Schemauc

to clarify the discussion.

1. MM-110

"a) RS and R13, located in the sense amplifier threshold circuit,
"~ were provided for early in the MM-110 design phase to permit

compensation for sense amplifier loi variations. This has
since proven not to be necessary.

Mote that the MM-~110

‘ R i Test Spec., sheet 2, para. 5.5, specifies that the voltage
at the threshold adj. test point, J1 pin 48, shall be +2. 21

#+, 05V for all memory modules.

R10 is used to hold the sense amp threshold constant as a

" function of the number of bit circuits present on each MM~-110
version. Sec the CM-1C Schematic, sheet 1, "Assy. Dash '
No. Table" (upper right corner of page) for the R10 value.
Note that the 18 bit version does not use R10.

T - b) R71 and R74 determine sense amplifier strobe position
and duration, respectively. R71 is <djusted to optimize the
signal to noise or "'1" to "0'" operating margin. R7! is
selected in the SMI Test Dept. such that the requirements

of the MM-110 Test Spec., para. 5.8.1, are exceeded. RT71
: " values are typically between 4.7K and 15K,

l'-w -
e



1 N I ST STy

Mr. Pedersen : -2~ i September 26, 1972

'b) (cont'd.)

R74 is selected to meet the }equirements of para. 5. 3.
Typical values are 6. 8K, 10K or not installed.

c} R39, R40, R41, and R42 are provided in the XY drive current
source temperature compensation network to accommodate
variations in core type and lot characteristics. Since all 18
mil cores used by SMI have the same temperature coefficient,

_htrim resistors are seldom required (less than 5% of all new
modules shipped). The MM-110 Test Spec., para. 5.6,

. lists the nominal temperature tracking characteristic. The

~current margin requirements of para. 5.9 must be exceeded

. f-_:;,.;; by all memory modules. ’ :

- .. o~
. ) Y

Type Value,

K > Designation o - Function o I Required
., :R39 .. Lowersdrive, all temps. 33K, 47K

N R40  Raises drive, all temps. 33K, 47K

- R41 -~ Lowers high temp. drive 1K, 2.2K

f_'-‘"‘: o R42. Lowers low temp. drive 1K, 2.2K

YT R,
4

2.0 Tpsd-zz 0T TR |
| a) RI11, R20, R21, and R28 are provided to permit adjustment
© of the current limit points for each power supply output.
The power supply is tested to the following current limit

criteria:

Oﬁtput o Resistor -Current Limit
45V R . 17A to 20A
+15V . R20, R21 | . 15A to 17.5A

&~

=15V Rog . L7At02.0A




D
. . - . N ~
- e — e—a—— .. L , . . . L. .
.
* v
’
- ¢ - . . .
- Mr. Pedersen -3 - e September 26, 1972
‘ . ) - c . . . . .
.’. ’ . . . » - ' - .
4 s e L A — st i et e .
s < : .
o . . DA A ™o
‘}V‘ ¥ . 46 . 4'(".""1'.»,'0‘
« e ¥ .
N . . . . . § . . - o e B \FE [N PEUITT RN
MRS A ot o ’ t“‘ ! - f.‘} .A:‘;. I INEREEN .‘:.:4,‘3'..: B N AT A -
e s LIRS [ AN [N LA
~ . -
b N ’
o

I sincerely hope the above 1nforrnat10n meets your requiréments. If not,
we at Standard Memor:es, Inc. would Welcome any further questions,

i - A

.

Respectfuily yours, R C

. ‘ STANDARD MEMORDL‘S INC.

- o anle ot ded
Ernest F. Worley, Manager e Cae)
~. oviemorie
- V Memory Products Bngmeemng et T . S
; i, . ) .. .‘- . NG, ) ‘ ) . PR e o
: sl i, i k‘:\ Sobhernacie, g R A
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: Attach._ L
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Ece: J. DeVine - SMI, Florida s
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DRAVVN = Worley |t~ TEST SPECIFICATION
CHECKED A. EGAIV 2/, o MM-—HO .
APPROVED = s\ [ ijiapl ECOM® F MEMORY MODULE
 STARBARR SIIE [CODE IDERT| HUKBER REV
| [IELCES | 29737 | SC1523 A
@ snpuvR AlA, CALIE | SCALE Form F-Ol1271 | SHEET | .,
e H i -;::',M»}‘ et W,_.:_c e e ‘vkv g e

H
'

1.0 TITLE
1.1  Test Specification MM-110 ECOM® F Memory Module
2.0 SCOPE

2.1 Th1s document establishes the electmcal test requ1rcments of
the ECOM@ P memory module, MM- 110

3.0 GENERAL REQUIREMENTVS . |

3.1 Test results for all units subject to this specification shall be
A - —recorded-in sufficient detail to certlfy comphance to thls
— : spec1f1catlon : -
3.2 All parameters not Spec1flcally defmcd herein bnall be controlled

io current best commerc1al standards..

3.3 The test conditions and signal response limits are stated as
absolute values. In an actual testing situation, test equlpment
charactemsucs must be taken into cons1derat10n ~

3.4 All 10g1c pulse timing measurements shall be r eferenced to the
- +1.5 volt level of the loglc pulse edge.

- N : Vv. ¢
13

4.0  TEST CONDITIONS o

4.,l The {est conditions listed below are nominal for the module and
are applicable unless otherwise spocified in paragraph 5. 0.

4.1.1  Ambient Temperature: 25° C
 4.1.2 Test Cycle Time: _ons

4.1.3 Supply Voltages: . +15V, -15V, 45V




4.1.4 Test data patterns shall include: All Ones, All Zeros,
. ’ . Worst Pattern, Compliment of Worst Pattern, and
= Address. Worst Pattern address for the MM-110 is
characterized by the input address relauonshlp Address 0
@Addrcss 8. » ‘

4.1.5 SA, SB, and DATA SAVE inputs: +5V. s
4.1,6 READ pulse input: 200ns duration. "
4,101 WRITE pulse ihput 200ns duration, leading edge of

‘WRITE to be 100ns later than
traﬂmg edge of READ

N 4.1. 8‘; MD and DATA READY termmatmn ZZOn to 330n pul.l up
S to +9V. : : A ;

5.0 - PERFORMANCE REQUIREMENTS

5.1 The MD output pulse ("1" output ) duratmn shall be 100ns mlmmum'
- for all bits. . o L

5.2 Access time, measured from the leadmg edge of the READ pulse
: R to the leading edge of the MD pulsc, shall be 250ns maximum for
- - all bits. ~

5.3 vThe DATA READY pulse duratlon shall be 50ns # 5ns. '

5.4 With worst pattern stored in memory, attempt to write the
' ~complement of worst paitern into memory with the SA, SB, and
DATA SAVE inputs grounded (each, one at a time). Worst pattern
shall then be read from memory without error. ‘ :

- 5.5 The THREShOLD ADJ. output shall be +. 2 21V 0, 05V
5.6 The I ADJUST output shall be as 11sted below
25 C: 2. 65\7 +0. lV
0 C: 3.0V £0.1V
60° C: 2 3V 0.1V

5.7 . The memory shall operatc without error w1th the +5Vosupply
varied between +4.5V and 5.5V at 25 C 0 C and 60 C.

5.8 S1gnal/N01se Margm | . o -
STLER sé;i;; - | SIZE|CODE IDENT|{NUMPRER R REV
MH HEES | B | 20730 . sc1523 A
SANYAR RHA CALIFE. | SCALE Form F~030367 | SHEEY 2o0f4
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/ '5.8.1 The memory shall operate without error with the
; THRESHOLD ADJ.. input varied externally as indicated
below '

> e

,zsg C: 1.3V t03.1V
'00 C: 1.5V to 2.9V
60° C: 1.5V to 2.9V
5.9 Current Margin (Shmoo) Tests:. T
S 2
9.9.1 Shmoo tests shall be conducteg by varylng the 8{Y and
. - INHIBIT supply voltages at 25 C, 0° C, and 60 C. The
- error point plois shall be everywhcre outside the c;haded
areas shown in I‘lg 1.
* The +15V and -15V XY supphes must be var;ed
together in absolute magmtude. :
, " 5.10 The memory shall, while operazing, be subjectéd to mechanical
' ~ vibration of suffiecient intensity to determme if intermittent
' cond1tlons exist.
5.11 The memory shall be tested in accordance with 'Temperature

Cycle/Burn In chulrements, SC1233" paragraph 4. 0.
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®  TEST REPORT
" ECOM® F MEMORY MODULE éx
‘Model No. /) /}7 —//0 — 7/ ., ; CM—IO"Serialy No. A‘ 150,
MM-110 Serial No. /5275 CF-10 Serial No. /298
1. Aml;ient Telﬁpératﬁre 57 °c
2. Full Cycle Test Time 473,’2' ns
>3. +5‘V,Margin £ 10% b L
. 4. Data Save Operation Ot |
9. Access Time | DL |
6. Signal to Noise Ratio .20 | | 59
7. Shmoo DataAi S .
M.XY A\AfoltsA Inhii)it Volts
3.0, 159 1m0
N 43211165 14,0 )
. R 1301 42/ 15.0 |
® o 13175 16,0
| o | /371180 17,0
8. Low Température Operatioﬁ OO’Ck | /’»/c)
9. High Tempefaturé Oﬁefation 6OO~C &fé).
' | @ SEP 1 1973 | o
-Workmanship Inspection 2 Api)rox*edj\gb
Func;tional Test &7 L Ijéte §¥~3/- 22
R éténdérd memefies
S.7-012172 o - -

ot gt
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mITIATION OF mom [ A X NN RN NN NN N NN NN NNNN]

ADDRESS SH.-ETION TE‘ST (A X NN E NN NNNNN NS NNENN)

mmse GO 0O 0O EOONOCSCCPOICSPOIOOCSESIONOOIOINNOIOIEPOSNOOISES |

TeBt cevevcsvcccccsccsccscccscncrcsccocscons

mor Messues 00D OOOPPISOCOIOIDSNOEOESIOSIDPOOSOIOOPOOSND

BIT Sm.mTION TmT 0000000080080 00000000000

Purpose 0000000000000 0000800000000000000000

Te‘t 0000200000000 0000000000008 000000000000

Error MeBBAZEeS seescecvssssscaccccscssscses

wORST CASE TEST 09000000000 008008000000000000

hu'pose 0000000000000 0000000000000000000000

Test 9000000000 006000000800 0000000000080 0000s0

mror Meames 0000800000000 000006000PSIOIEIIS

WORST CASE COMPLEMENT TEST ceecccccccccocee

Purpose 000000000000 0000000000 0000000000000

Test [ EXE RN RN NN NERENENERENRERENNNNNNENNERELN:RNH}NX:Z

Error Mes‘ages ee0esecencsrreccresneccseene
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1. _INITIATION OF PROGRAMS

The core store test program is loaded by means of either the fixed or the
relocatable loader in exactly the same way as the testprograms for the pe-
ripheral devices.

When the program writes:
device no, =

—— o o " v -

and later channel no. =

- —— D > o s o n day 2

the operator should respond by typing a <NL> character. He may also type a
number terminated by <NL>, but the number has no influence at all on the

core store programs.

When the program asks:

- v st S = o

the operator types y or n for yes and no, respectively, whereafter the
program supplies the text with the missing characters es (yes) or o (no).

The next message informs the operator about the free areas of the core
store (i.e. the areas not occupied by the program) by writing:

- - O - - o o

where Carea specification)::= <k mumber)-<k mumber> |
<k number>-<k number? ,<k number>-<k number>

<k number)::= <{positive number>k<{positive number>

As en exsmple, the k number 2k15 demotes word number 2 x 1024 + 15 = 2063.
The corresponding byte numbers are, of course, 4126 and 4127.

The progrem writes now:

—— o —— . -

and the operator can type the area specification he wants within the stat-
ed free areas. The specification is terminated by a <NIO charecter. If the
test areas are outside the free areas, the program will once again write

- e - - - - o

Remenmber to switch off the core store parity control, otherwise the prog-
ram is stopped whemever & parity error occurs.

VB620



2. ADDRESS SELECTION TEST

- -

- e B v s e

This progrem tests that every word in the test areas of the core store can
be selected. In other words, the test guarantees that two different address-
es will not select the same word.

Test

-t

The program works by loading into each word the number of the word, i.e.
core store (n):= n. When this is accomplished for every word, the progrem
checks whether the core store contents are correct or not.

Error Messages

o o o s o o s s >

- — e o i e S o D QA Lo D D B ot D T S

- — - — - - - — - -

VB620




3. BIT SELECTION TEST

Purpose

This program tests that every bit in the test areas of the core store can
be set and reset.

Test

The program works by loading into each word the following bitpatterns con-
sisting of 27 bits:

000 +.. 000 001

000 ... 000 010

100 ... 000 000
000 ... 000 000

When s bitpattern is stored in core store, it is read out again to be check-
ed against the original bitpattern.

Error Messsages

An error causes the program to issue the following message:

address <k number>

received <received data, 27 bita

- o B s cep o e

VB620




i, WORST CASE TEST

This program checks that the contents of the test areas of the core store
are not changed due to noise introduced by the worst case pattern.

Test

The program starts by loading into each word the worst case word, belonging
to the worst case pattern; this is done only in run No. 1. Then 1t contin-
ues to read those words repeatedly.

The worst case pattern is an arrsy of worst case words and the contents of
those words are chosen so that maximm resultant noise will be produced at
the output of the sense windings. The contents of the worst case word are
either all ones or all zerces depending on the address bits 15 (core ad-
dress 128), 16 (core address 64), and 21 (core address 2) as seen below:

Contents:= all ones for 0dd Address (15,16,21) = 0O
Contents:= all zeroes for odd Address (15,16,21) = 1

Error Messages

An error causes the program to issue the following message:

address <k number>

- - - - = —— o -

- o ——— 2 - - -

where <0 or D::= 0f1

0 stands for all zeroes and 1 for all ones.

VB620




5.__WORST CASE COMPLEMENT TEST

This program checks that the contents of the test areas of the core store
are not changed due to noise introduced by the worst case complement pat-
tern.

Test

- s

The program works as the worst case test program, the only exception being
that the contents of the words under test are complemented, i.e.

Contents:= all ones for odd Address (15,16,21) = 1

Contents:= all zeroes for odd Address (15,16,21) = O

Error Messages

The error messages are identical to those of the worst case test.

VB620
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PROGRAM DESCRIPTION FOR CLEARING

THE CORE STORE FOR PARITY FRRORS

ABSTRACT.

The purpose of this program is to cancel the stop of the micro-

program caused by & parity error and to re-enter the NORMAL oper-
ation mode.

A/S REGNECENTRALEN
Falkoneralle 1
Copenhagen F.




-2 -
The operator must carry out the following procedure:

PAPFR TAPE READER:
1. Insert the program in the paper tape reader and press the RESET
button

CENTRAL PROCESSOR, TECHNICAL PANEL:

2. Switch the MODE SELECTOR key to TECHNICAL position

5. Deactivate CORE STORE CONTROL

L. Press the button named: MAR MANUAL CONTROLLED end insert in MAR
the address xby2

5. Press the button named: MAR COMPUTER CONTROLLED

6. Press the button named: CONTINUE

T« Press the button named: MAR MANUAL CONTROLLED and insert in MAR
the address x20yl

8. Press the button named: MAR COMPUTER CONTROLLED

9. Press the button named: CONTINUE

When the typewriter writes:
| switch to NORMAL position
then
10. Switch the MODE SELECTOR key to NORMAL position

INPUT/QUTPUT TYPEWRITER:

11. Press the New Line (NL) key on the typewriter

When the typewriter writes:
core store cleared for parity error

then the computer is ready for normal program execution,

PROGRAM EXPLANATION.

When the program issues its first message, the program has stored in
each word of the core store its own word number; - the only exception be-
ing the words occupied by the program itself. After the NL key has been
depressed, the program will once more activate all words of the store,but
now under supervision of the parity control circuit.

Register wl equals the address of the core store word to be tested-




s. 2100, b100,

; procedure Standard heading for autoload key;

; begin
We aw 2 s comment wO: aw 2
aw b ; wl: aw b
J1 0 : w2: Jl 0
aw ol ; wl: aw ol
aw x1 2 ; a%li: aw xl 2
aw 96 3 wl: aw 96
al wl xi 2 ; a96: al wl x1 2
aw 98 s wl: aw 98
jl. -4 ; ag8: jl. -k
J1 wi 9k s wl: j1 wil 9k
H wle= Ll-;
; end Standard heading for autoload key;
0 s wii= Os
0 3 ST[8]:= 0
0 s  ST[10]:= O
2k s Service addri= 2l
s Start locatlon 1:
3 wli= 94;
aill; al w2 -1 ;
pl 5 s PR:=Db 1111 1111,
al8: a1l wi x1 2 ; for wli= 96 step 2 untll store limit
rs wi x1 O s do ST[w3]:= w3;
Jl. it s

procedure Type text 1

e

;s begin
a2li: al. w2 ali2,
a26: bz w0 x2 O s char:= w0;
sn w0 o) 3 if char = 0
J1. a70. ; then goto Wait for NL;
a32: io WO 2¢6+3 s io( w0, I0 tpw, write);
sx wl 3 : if busy v disconnected
Ji. -k ; then goto a32;
al w2 x2 1 s pointer:= pointer + 1;
Ji. a26,

3 Data for text 1;

h.ali2: 10 , 115
119, 105
116, 99
104, 32
116, 111
32 , 18
79 , 82
77, 65
76, 32
112, 111
115, 105
116, 105
111, 110
0 ,0

comment
< switch to NORMAL position>

we e

the endmark is the character O;
end Type text 1;

e ‘ae




w.a70: io w0 2<6+2

a72: io w0 2<6+0
sx 3
Jl. -4
se WO 10
Ji. a70.
al wl 6
al wi xi 2
aw x1 0
se wil T2
Jl. -6
Ji 14

adh: j1. all,

3 a96:

3 398:

o

0
20

bibk: a1 w1 x1 2
rs wl xi 0

Jl. -

s procedure Type text 2;
b20: al. w2 b38.
b22: bz w0 x2 0

sn w0 0
b26: jl. 0
p28: io wO 2<6+3
sX 3
Ji. -4
al w2 x2 1
Jl. b22.
s Data for text 2
h.b38: 99 , 111
114, 101
32 , 115
116, 111
11k, 101
32 , 99
108, 101
97 , 11k
101, 100
32 , 102
111, 11k
32 , 112
o1 , 11k
105, 116
121, 32
101, 11k
11k, 112
b72: 11k, 0

S,

wo we

e 08 e B ee We 2P se

we ‘\sn se

e a0 e ‘oe

e we we we wa we

WP e We s B8 se 48 e

e a8 se

- 4 -

Wait for NL:
io( w0, I0 tpw, read)
io( w0, I0 tpw, sense

.

)s

if busy v disconnected

then goto a72;
if char <> NL
then goto a70s

wls= 6;

for wii= 8 step 2 until 72
do ST[wi]:= L characters;

goto Start location 2j
goto Start location 1j

ST[812= O3

sT[10]:= O

Service addr:= 20;
Start location 2:
for wii= T4 step 2 until store
do ST[wl]:= wi;

begin

char:= w0

if char

then goto b26;

=

0

io( wO, IO tpw, write);
if busy v disconnected

then goto b28;

pointer:= pointer + 1;

comment

{ core store cleared for
parity error>

the endmark is the character Oy
end Type text 23

limit,
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