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PREFACE

This manual contains the maintenance-oriented and recall diagrams refer-
enced in the companion 7201-02 Computing Element FETOM (Form
SFN-0201) and in the 7201-02 Computing Element FEMM (Form
SFN-0203).

The diagrams in this manual are arranged into six categories:

Category 1. Diagnostic Techniques

Category 2. Overall Data Flow

Category 3. Data Flow by Instruction Class

Category 4. Functional Units

Category 5. Operations

Category 6. Manual Controls and Maintenance Facxhtles

All diagrams are in numerical order. The first digit of the diagram
number reflects the category; for example, Diagram 4-210 belongs to
Category 4, Functional Units. A category may be further subdivided into
functional groups; for example, in Category 4, the diagrams have been
grouped as follows:

Group 1. Timing and Clock Control

Group 2. ROS

Group 3. Data and Control Registers

First Edition (July, 1970)
This manual has been prepared by IBM Product Publications, Kingston, N.Y.

©Copyright International Business Machines, 1970

i (7/70) .

Group 4. Local Storage

Group 5. Serial and Parallel Adders
Group 6. Status and Control Triggers
Group 7. SCI

Prerequisite and companion manuals are:

Prerequisite Manuals
9020E System Introduction, Theory of Operation Manual, Form
SFN-0103
9020D System Introduction, Theory of Operation Manual, Form
SFN-0104

Companion Manuals

7201-02 Computing Element, Theory of Operation Manual, Form
SFN-0201

7201-02 Computing Element, Maintenance Manual, Form SFN-0203

7201-02 Computing Element, Installation Manual, Form SFN-0204

7201-02 Parts Catalog, Form SFN-0205

9020 D/E Power Controls and Distribution, Theory of Operation
Manual, Form SFN-0105.




DIAGNOSTIC TECHNIQUES
Maintenance Strategy Diagram (2 Sheets)
ROS Test Flowchart (3 Sheets)

FLT Flowchart

OVERALL DATA FLOW
7201-02 Computing Element Data Flow

DATA FLOW BY INSTRUCTION CLASS
Fixed-Point Instruction Data Flow

Floating-Point Instruction Data Flow

Decimal and Logical Instruction Data Flow
Branching Instruction Data Flow

Status Switching Instruction Data Flow
Input/Output Instruction Data Flow

Multiple Computing Element Instruction Data Flow
Display Instruction Data Flow

FUNCTIONAL UNITS

Group 1: Timing and Clock Control
Clock Control Logic -
Reference Oscillator

CE Clock Signal Generator

Group 2: ROS

ROSAR (0-5) Logic

ROSAR (6—-9) Logic

ROSAR (10) Logic

ROSAR (11) Logic ..

ROS Addressing and Data Flow (2 Sheets)
Array Drivers e
ROS Data Register

Group 3: Data and Control Registers

Q-Register B-Field Transfer Controls

R-Register Transfer to LAL

E-Register Incrementer, Bits 14 and 15
E-Register Parity Prediction after Incrementing
Parity Adjustment for IC (21, 22) Steppmg
S-Register, Bits 15 and 16 .
AB Byte Counter

ST Byte Counter

Mark Trigger Logic . .

CCR Output Logic and Control Paths (3 Sheets)
LM to XY Reformatting via Mixer (2 Sheets)
XY Register Parity Prediction Logic

Select Register - Select Signal Generation and Response Reset

Group 4: Local Storage

Local Storage Read/Write Controls

9020 Out Bus to LS Data Bus Gating Logic
LS Bus Parity Generation or Check

Group 5: Serial and Parallel Adders

Serial Adder Input Bus Logic .

Carry Lookahead Logic, SAL(0-3)

Decimal Add 6 Logic

Decimal Correction Logic for SAL(O 3)

Invalid Digit Logic . .

Logical Functions, SAL(O)

Serial Adder Parity Predict Logic

Serial Adder Product-Quotient Bit Logic

Gate Control Triggers for ‘B+T’ Micro-order

Parallel Adder Bit-Position Logic (Bit 47)

Parallel Adder Carry Lookahead Logic

Parity Generation, PAL(48-55) . .
Parallel Adder Half-Sum Checking Logic, PA(48 55)
Parallel Adder Full-Sum Checking Logic, PA(48—-55)
Parallel Adder Excess 6 Logic

Parallel Adder Set-Condition-Code Loglc

Group 6: Status and Control Tnggers
STAT B Logic - .

Group 7: SCI

SCI Request Sensing and Gating Logic

Address Decode and Gating Logic

SCI Control Logic for CE Clock .

invalid Address and Frame Stopped Logxc (2 Sheets)
Storage Timeout Logic

Error Handling Logic

PSBAR Step Control Logic

PSBAR Operations .

Page Control Logic and Tlmmg

SAB Parity Conversion Logic .
Detailed SCI Functional Sequence (2 Sheets)
Servicing of Storage Requests in Single-Cycle Mode

OPERATIONS

Group 1: I-Fetch

Operand Prefetching During End Op

Instruction Requests During End Op

Instruction Requests During Early End Op

Branch Requests .

Selection of I-Fetch Sequence e e e e e eam
RR I-Fetch .

One-Cycle RR I- Fetch e e e e
Two-Cycle RR I-Fetch T X
RX I-Fetch

. 3-8

.11
.12
.13

. 241

. 31
.32
.33
. 34
.35
. 36

. 4-1
. 42
. 4-3

. 4-101
. 4-102
. 4-103
. 4-104
. 4-105
. 4-106
. 4-107

. 4-201
. 4-202
. 4-203
. 4-204
. 4-205
. 4-206
. 4-207
- 4-208
. 4-209
. 4-210
. 4-211
. 4-212
. 4-213

. 4-301
. 4-302
. 4-303

. 4-401
. 4-402
. 4403
. 4404
. 4-405
. 4-406
. 4407
. 4-408
. 4409
.. 4410
. 4411
. 4412
. 4413
. 4414
. 4415
. 4416

. 4-501

. 4-601
. 4602
. 4-603
. 4-604
. 4-605
. 4-606
. 4-607
. 4-608
. 4-609
. 4610
. 4611
. 4-612

. 51
.52
. 53
. 54
.55
. 5-6
. 57
. 5-8
. 59

One-Cycle RX, RS, and SI I-Fetch

Two-Cycle Indexed RX I-Fetch .
Two-Cycle Non-Indexed RX, RS, and SI I Fetch
RS and SI I-Fetch e e
SS I-Fetch (2 Sheets)

I-Fetch Sequencers (2 Sheets)

Block I-Fetch Trigger

Timer Exceptional Condition .
CPU Store in Progress Exceptional Condltlon
Machine Check Interruption

Non-Branch Setting of Interrupt Code Trlggers
SPEC Y-Branch Setting of Interrupt Code Tnggers
Program Interruption

Supervisor Call Interruption

External Interruption

I/O Interruption (2 Sheets)

Common Interruption Routine .

Manual Control Exceptional Conditions

Program Store Compare Exceptional Condition .
Invalid Instruction Address Test Exceptional Condition (2 Sheets)
Test for Q-Register Refill Exceptional Condition

Group 2: Fixed-Point Instructions

Load, LR (18); Load, L (58)

Load Halfword, LH (48)

Load and Test, LTR (12)

Load Complement, LCR (13)

Load Positive, LPR (10)

Load Negative, LNR (11)

Load Multiple, LM (98) .
Fixed-Point Add-Type Instructions (2 Sheets)
Fixed-Point Multiply (3 Sheets)
Fixed-Point Divide (6 Sheets)

Convert to Binary, CVB (4F) (2 Sheets)
Convert to Decimal, CVD (4E)

Store, ST (50) ..

Store Halfword, STH (40) .

Store Multiple, STM (90) (2 Sheets)

Shift Left Single, SLA (8B) (2 Sheets)
Shift Left Double, SLDA (8F) (4 Sheets)
Shift Right Single, SRA (8A) (3 Sheets)
Shift Right Double, SRDA (8E) (4 Sheets)

Group 3: Floating-Point Instructions

Save Signs and Insert Sign Functions, and CC Setting . .
Load, LER (38) — Short Operands; Load, LDR (28) — Long Operands
Load, LE (78) —~ Short Operands; Load, LD (68) — Long Operands

CONTENTS

. 5-10
. 5-11
. 5-12
. 5-13
. 5-14
. 5-15
. 5-16
. 5-17
. 5-18
. 519
. 5-20
. 521
. 5-22
. 5-23
. 5-24
. 5-25
. 5-26
. 5-27
. 5-28
. 5-29

5-30

. 5-101
. 5-102
- 5-103
. 5-104
. 5-105
. 5-106
. 5-107
. 5-108
. 5-109
. 5-110
. 5-111
. 5-112
. 5-113
. 5-114
. 5-115
. 5-116
. 5-117
. 5-118
. 5-119

. 5-201
. 5-202
. 5-203

Load Positive, LPER (30); Load Negative, LNER (31); Load and Test, LTER

(32); Load Complement, LCER (33) — Short Operands

Load Positive, LPDR (20); Load Negative, LNDR (21); Load and Test LTDR

(22); Load Complement, LCDR (23) — Long Operands .
Floating-Point Add, Subtract, and Compare — Short Operands (5 Sheets)
Floating-Point Add, Subtract, and Compare — Long Operands (5 Sheets)
Halve, HER (34) — Short Operands . .
Halve, HDR (24) — Long Operands
Floating-Point Multiply Data Paths . . .

Floating-Point Multiply, Short Operands (4 Sheets)

Floating-Point Multiply, Long Operands (4 Sheets)

Floating-Point Divide Data Paths . . .

Floating-Point Divide, Short Operands (4 Sheets)

Floating-Point Divide, Long Operands (5 Sheets) . . . .
Store, STE (70) — Short Operands; Store, STD (60) — Long Operands

Group 4: Decimal Instructions

GIS for Decimal Add, Subtract, and Compare

True Add Sequence for Decimal Add, Subtract, and Compare (3 Sheets)

Complement Add Sequence for Decimal Add, Subtract, and Compare (3
Sheets)

Zero and Add (4 Sheets)

Decimal Multiply (7 Sheets)

Decimal Divide (9 Sheets) .

GIS for Pack, Unpack, and Move Wlth Offset

Pack, Not Word Overlap Sequence .

Pack, Word Overlap Sequence .

Unpack, Not Word Overlap Sequence

Unpack, Word Overlap Sequence

Move With Offset, Not Word Overlap Sequence

Move With Offset, Word Overlap Sequence

Group 5: Logical Instructions

GIS for Logical Instructions

Logical Move Instructions

Logical Compare Instructions

Logical AND Instructions

Logical OR Instructions .

Logical Exclusive-OR Instrucnons

Test Under Mask, TM (91) ..

Insert Character, IC (43); Store Cha:acter, STC (42)
Load Address, LA (41) ..

Translate, TR (DC); Translate and Test TRT (DD)
Edit, ED (DE); Edit and Mark, EDMK (DF)
Logical Shift Instructions

Group 6: Branching Instructions

Branch On Condition, BCR (07); BC (47) (2 Sheets)
Branch and Link, BALR (05) (2 Sheets) .
Branch and Link, BAL (45) (2 Sheets)

Branch On Count, BCTR (06); BCT (46) (2 Sheets)

. 5-204

. 5-205
. 5-206
. 5-207
. 5-208
. 5-209
. 5-210
. 5-211
. 5212
. 5-213
. 5-214
. 5-215
. 5-216

. 5-301
. '5-302

5-303
. 5-304
. 5-305

5-306
. 5-307
. 5-308
. 5-309
. 5310
. 5-311
. 5-312
. 5-313

. 5401
. 5402
. 5-403
. 5404
. 5405
. 5-406
. 5407
. 5408
. 5409
. 5410
. 5411
. 5412

. 5-501
. 5-502

5-503
. 5-504
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Branch on Index High, BXH (86); Branch on Index Low or Equa]
BXLE (87) (3 Sheets) . .
Execute, EX (44) (2 Sheets)

Group 7: Status Switching Instructions
Load PSW, LPSW (82)

Set Program Mask, SPM (04)

Set System Mask, SSM (80)

Supervisor Call, SVC (0A)

Set Storage Key, SSK (08)

Insert Storage Key, ISK (09)

Write Direct, WRD (84)

Read Direct, RDD (85)

Diagnose (83) (3 Sheets)

- Group 8: 1/O Instructions
1/0 Instructions

Group 9: Multiple Computing Element Instructions
Load Identity, LI (0C)
Insert ATR, IATR (0OE)
Delay, DLY (0B)
Store PSBAR, SPSB (A0)
Load PSBAR, LPSB (A1) .
. Move Word, MVW (D8) (3 Sheets)
Start I/O Processor, SIOP (9A)

Set Address Translator, SATR (0D), Executlon in Issumg CE (6 Sheets)
Set Address Translator, SATR (0D), Execution in Recelvmg CE (3 Sheets)

Set Configuration, SCON (01) (6 Sheets)
Test and Set, TS (93) .

Group 10: Display Instructions

Repack Symbols, Simplified Flow Chart

Repack Symbols, RPSB (0F) (21 Sheets) .
Convert and Sort Symbols, CSS (02) (10 Sheets)
Convert Weather Lines, Simplified Flowchart
Convert Weather Lines, CVWL (03) (9 Sheets)
Load Chain, LC (52)

MANUAL CONTROLS AND MAINTENANCE FEATURES
Group 1: 7201-02 CE Console Controls

CE Control Panel (2 Sheets)

CE Roller Switch Indicators (2 Sheets)

Pushbutton Signal Generation (2 Sheets)

Stop Loop Routine (2 Sheets)

Stop Loop Monitored Pushbutton Gatmg

Stop, Manual, Address Compare Tnggers, and Block Interrupt Latch

(2 Sheets)
CE Machine Reset and Force Address
System Operation: IPL or PSW Restart
Subsystem Operation: IPL or PSW Restart
Common Routine: IPL or PSW Restart (2 Sheets)

ABBREVIATIONS

ABC AB register byte counter

ac alternating current

ACR Automatic Carrier Return

adr address, addressed, addressing

ALD automated logic diagram

ALTN Alternate

amp ampere

APSA alternate preferential storage area

ASC : address store compare

ATC air traffic control

ATN alternate test number

ATR address translation register

Attn attention

Aux Auxiliary Magnet

BCD binary-coded decimal

BCU bus control unit (alternate terminology for SCI)
BL blink

BR brightness

BSM basic storage module

C capacitor

CAS control automation system

CAW channel address word

CB circuit breaker

CC condition code, also Configuration Console
CCC Central Computer Complex

CCR configuration control register

CCw channel command word

CE Computing Element

Charistic Characteristic

CLD control automation system logic diagram
Cmd command .
CPU Central Processing Unit (alternate terminology for CE)
CR diode or Carrier Return

CROS capacitive read-only storage

CSw channel status word

CT . conditional terminate

CTC channel-to-channel

CU Control Unit

CVG Character Vector Generator

v (7/70)

. 5-505
. 5-506

5-601

. 5-602
. 5-603
. 5-604
. 5605
. 5-606
. 5607
. 5608
. 5609

. 5-701

. 5-801
. 5-802
©. 5-803
. 5804
. 5-805
. 5-806
. 5-807
. 5-808
. 5-809
. 5-810
. 5-811

. 5-901
. 5902

5-903

. 5904

5-905

. 5-906

. 6-1
. 6-2
. 63

STORAGE SELECT Switch Gating .

DEFEAT INTERLEAVING Switch Gating

RATE Switch Logic P
Instruction Step Routine .
Single-Cycle and Slngle-Cycle-Inhxblt Routme
Repeat Instruction Switch Logic

Repeat Instruction Switch Routine

ROS TRANSFER and REPEAT ROS ADDRESS watch Gatlng
Storage Ripple Loop (Store and Display) Routine
Wait State Gating e
Wait State Microprogram Routme

Disable Interval Timer Logic

CE Check Control and Inhibit CE HaIdstop SW1tches, Loglc and Error

Controls . . .
Pulse Mode Controls
Pulse Mode Operation
LOG OUT Pushbutton Logic
SCAN MODE, ROS/PROC/FLT SWltCh Loglc
FLT BACKSPACE Pushbutton Logic and Flow
1052 Adapter Unit
1052 Adapter Initial Selectlon — Read Wnte, Sense
1052 Adapter Data Transfer — Write ..
1052 Adapter Data Transfer — Read
1052 Adapter Ending Sequence
1052 Adapter Sense and Status Bytes

Group 2: Maintenance Features

Scan Data and Control

Scan Clock

FLT Clock .

Scan Counter Latches and Decrementer
Scan Storage Address Generator

FLT Counter Decrementing

Scan-Out Bus Data Flow

Logout Control Logic

Scan-Out Path For One Bit .
Maintenance Mode Stop Clock Logic
Scan Control Triggers

Scan Control of ROS Mlcrobranchmg
CE Scan/IOCE Interface .
Logout Sequence (2 Sheets)

ROS Test Sequence (5 Sheets)

FLT Sequence (5 Sheets)

CE Logword Formats (3 Sheets)

SE Logword Formats .

DE Logword Formats

Group 3: DE Wrap Operation
DE Wrap Bus Controls

INDEX

*Note: 1052 Adapter is used only with the 9020E configuration.

DA dash

DAR diagnose accessible register

DARM diagnose accessible register mask

DAU Data Adapter Unit

dc direct current

DCP Display Channel Processor

DE Display Element

dec decimal

dec div decimal divide

dec ovflo decimal overflow

DG Display Generator

Disc disconnect

dly delay

Dply display

dsbl disable

DX first byte in a series of destination bytes
DX+1 second byte in a series of destination bytes
DX+2 third byte in a series of destination bytes
ELC element check

end op end operation

EOB end of block

EOL End-of-Line

EPO emergency power off

ERSLT expected result

EXC Executive Control Program

exp ovflo exponent overflow

exp unflo exponent underflow

F fuse

FEMDM Field Engineering Maintenance Diagrams Manual
FEMI Field Engineering Manual of Instruction
FEMM Field Engineering Maintenance Manual
FETOM Field Engineering Theory of Operation Manual
fix-pt ovflo fixed-point overflow

FLT fault locating test

fit-pt div floating-point divide

FMTN Format New

FMTO Format Old

FMTW Format Weather

FPR Floating-point register

fract fraction

. 6-10
. 6-11
. 6-12
. 6-13
. 6-14
. 6-15
. 6-16
. 6-17
. 6-18
. 6-19
. 6-20
. 6-21

. 6-22
. 6-23
. 6-24
. 6-25
. 6-26
. 6-27
. 6-28*
. 6-29%
. 6-30%
. 6-31*
. 6-32%
. 6-33%

. 6-101
. 6-102
. 6-103
. 6-104
. 6-105
. 6-106
. 6-107
. 6-108
. 6-109
. 6-110
. 6-111
. 6-112
. 6-113
. 6-114
. 6-115
. 6-116
. 6-117
. 6-118
. 6-119

6-201



GIS
GPR

hex
Hz

IC

ICR
IDES
I-Fetch
ILC
ILOS

- Init

1/0
I0CE
IPL

kHz

LAB
LADS
LAL
LAR
LC
LF
LOS
LS
LSWR

MACH
max
MC
MCW
mHz
MMSC
Mple
MPR
MPX
ms

NDT
no op
NRM
NRMA
ns

OBS
OoDT

op code
oper
opr
ORM
ORMA
OTC

PAA
PAB
PAL
PB
pf
PK
PP
PQ
priv oper
proc
prog

PROSAR A
PROSAR B

- ~ prot
PS
PSA
PSBA

general initialization sequence
general-purpose register

hexadecimal
Hertz

instruction counter

inhibit carrier return

inhibit display element stop
instruction fetching
instruction length code

inhibit logout stop

initial

input/output

Input/Output Control Element
initial program load

kilo; also relay
kilohertz

logical address bus

Logic Automation Documentation System
local storage address latches

local storage address register

lower case

line feed

logout stop

local store

local storage working register

maintenance and channel (storage)
maximum

machine check

maintenance control word
megahertz

maintenance mode stop clock
Multiple

multiplier

multiplex

millisecond

new descriptor tables

no operation

new refresh memory

new refresh memory address
nanosecond

on battery signal

old descriptor tables
operation code

operation

operand

old refresh memory

old refresh memory address
out of tolerance check

parity

parallel adder A-side

parallel adder B-side

parallel adder latch

pushbutton

picofarad

power contactor

partial product

partial quotient

privileged operation

process

program

previous read-only storage address register A
previous read-only storage address register B
protection

power supply

preferential storage address

preferential storage base address

PSBAR
PSW
PVD

R

RCU
reg
RKM
ROS
ROSAR
ROSBR
ROSDR
RST

SAA
SAB
SAL
SATR
SBA
SBB
SC
SCI
SCON
SCOPEX
SCR
SDBI
SDBO
SE

Sel
Serv
signif
SLT
SMMC
SMS
SOROS
spec
SRL
SSU
STAT
STC
stg
SU
sync

T

TC

TCU
T(DX)
T(DX+1)
TIC

N

T/R

TU

uc
uf
usec
uT

Xlat

e A ANV IV

preferential storage base address register
program status word
Plan View Display

resistor

Reconfiguration Control Unit
register

Radar Keyboard Multiplexor
read-only storage

read-only storage address register
read-only storage backup register
read-only storage data register
Reset

serial adder A-side

storage address bus, also serial adder B-side
serial adder latch

set Address Translation Register
serial adder bus A

serial adder bus B

System Console

storage control interface

set Configuration Control Register
scoping index

silicon-controlled rectifier

storage data bus in

storage data bus out

Storage Element

select

service

significance

solid logic technology

system maintenance monitor console
standard modular system

scan out read-only storage
specification

Systems Reference Library

storage switching unit

status trigger

ST register byte counter

storage

switch unit

synchronizing

transformer

time clock (interval timer)
tape control unit

table byte specified by DX
table byte specified by DX+1
transfer in channel

test number

tilt/rotate

tape unit

upper case
microfarad

microsecond
unconditional terminate

volt
variable-field length
visual flight rules

translate

greater than or equal to
greater than or equal to
less than or equal to
less than or equal to
equal to

not equal to

and

7201-02 FEMDM  (7/70) v



LEGEND

LOGIC DIAGRAMS

|

Nome —» A

0w

0

7 8 15

Transfer into register.

Indicates storageable device

and input side.

‘Emle—— Means register contents are
RA

31 \
0 —F\m

]

supplied to indicators.
ALD Group

Register Size (32 Bits)

Transfer out of register.

—

OoR |—

OE

L [T 1T 11

AND

OR

Exclusive-OR

ho

the same diagram.
Arrow leaving symbol
points (line of sight)
to correspondingly-
numbered symbol .

same diagram.

Sheet 1 I

Sheet 2

m— queShupe

0 7 0 7
sAB SAA ] )
8~Data Bit (Plus Parity) Time Time
Serial Adder .
- ™ f——4f §—— DLY ———f Time Delay
SAL AS
I 0 7
Time
§ SS { Singleshot
63 4 63,7 67
/ Frequency
/ .
PAA PAB / ——— OsC Oscillator
// 60-Data Bit (Plus Parity)
/ Parallel Adder
— Negator (Inverter)
PAL AP :
4 63| 67
s——' AR ——-S Amplifier
Upper half is
set (1) input . (Name)
T =mfe—— Means output is supplied to indicator. . . I
t
_ ‘——Type (Trigger, Latch, Flip-Latch). y Sl ) Gote I
. 8 Number of multiple circuits.
Lower half is AB123 @«—— ALD Reference ‘
reset (0) input. Indicates storageable device
and input side. esmsssssm— Bus
Name
@ Indicator 1
In 2
3
Nome iole Li
@ Roller Switch Indicator Multiple Line Transfer
1
2 Out
3
Parity Check Logic
Parity Generate Logic
§ 8 §{Multiple Line Transfer
(0-7)
1/O IF Interface
Denotes interface between two units.
GENERAL I TIMING CHARTS Heavy bar indicates active state. Number(s)
On-Page Connector Off-Page Connector I I [ Cycles | at beginning and end of the bar idcntify the
ignal(s) (also on the same chart) that
] | | signa - s o
Indicates connection Indicates connection 3, 4, Not 6 " * ' 5 achvuf_e and deactivate this line. "Not
between two parts of between sheets of the | ] | preceding a number means that the |
| 1 ' deactive signal conditions this line.

Heavy bar indicates active state .

CLD

Reference

QA123l A

FLOWCHARTS

¢ Processing Block

Reference within
stripe specifies

of the process.

l detailed flowchart

Diagram 5-10

Annotation

Gives descripfive
comment or
explanatory note.

;

Branch Path Labels

Path Labels

Decision Block

indicates point in
flowchart where
branch to alternate
paths is possible .
Diagram reference
within annotation
block connected to
stripe specifies

.detailed flowchart

of the decision.

Detail |
‘ flow path

for each

major

General
flow path
(shows
major

objectives). l

l objective.

I
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From Sheet 2
A | From R Q | LOCAL STORE | PARALLEL ADDER E-REGISTER
Sheet 2 SERIAL ADDER SDBL MIXER
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Perform
system  pereTT—
A reset. In stop loop;
Is : I light Do |
logout on; error manua
available | lights off. store/display. Iﬁt;d
—— S.
a previous
logout available Any
for comparison power check i - e R
’ with this indications | b Fail Yes
one. Isolate Run ROS
and O'sand 1's No
repair. test. No
To ' Ripple v
Do Sheet 2 LoF::F::I To .
the two Store, FLTs.
logouts Fail Yes ;) Sheet 2
B agree
To No
Sheet 2 v Yes
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Make a quick Make a 1PL Fail =
Chec',( to quick analysis "ROS Tests No
acquire more of the logout No
information. Load and?
Y run FLTs Load and
’ - ) for 9020 rur‘:|
\ Yes Regs. diagnostics.
Check . I Ripple
voltages | through No
and lamps. I positions of Yes
I panel volt- Yes
| meter and To
| Run Sheet 2 /
[ l use lamp test. ROS Tests. No
Trouble L No
localized to No Load and -1
general run To . Bias voltage
" . Alter bias; | 9
area. Ver ! diagnostics. Sheet 2 rerun FLTs. | :p and
Fail | down.
’ Which No [ -~ Yes /
‘e | Isolate I Trouble may Fail -
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ea repair. i board, cable, No
l Lo ROS plane. ’ ¢
SE j Multiplier ) - o
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n under .
D Local ) ( 9020 Reg ) vy ) o ) IOCE Bus between good e
tore er < and failing
1 positions.
: y Yes v Yes
y No Fail
Load and Failure
> c G 3 run FLTs. Move No
, Run diagnostics
To To under bias.
Sheet 2 Sheet 2 Isolate bad |
To card and
Sheet 2 replace it.
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From From From From N From M |From From
Sheet 1 Sheet 1 K J sheet 1 Sheet 1 Sheet 1 Sheet 1 Sheet 1
T
Check dl Isolate | Ref-erf to Load and
voltages at and I ::::;al V v ’ run CPU
_gates. repair. | chs. ! ~-_ hard core test.
\
Fail Yes
Try normal
IPL. No
Refer to
‘ Load program
/ - MDM. listings;
Normal No No trouble found. isolate and
readings Return machine to repair.
operational status.
Yes
\ Yes
Isolate and
repair, ‘ No
using normal
IPL, i
Load and Refer to MDM
_ y run diagnostic listing for
May be T Check Isolate and sections. h.ung or red-
deferred | adjustment repair, Try 4-card light error.
until nomal | of panel using FLT fix. lsola.te and
maintenance. } meter. IPL, repair.
LY
i -
N Trouble ] Lo Refer to
Adjust may be in | Scave fo Alter bias; roaram
power Y pe load and prog
cunol cards, cables, | .isolate. run ELTs listing; isolate
pply. or boards | Y : and repair.
From + I—J’
\ Sheet 1
-
o . Yes
Repair
] No
Y Y.
» »_ Lol - .
Load and ‘Refer to
A run diagnostic program
Verify sections under listing; isolate
bias, and repair. .
No Yes
Refer to
Program listings|
isolate and
\ repair.
\ Recheck error indications. Return machine to Y
] Return to Sheet 1. Seek operational status.
A|To assistance if needed. 3
Sheet 1

To Sheet 1

RELATED

Yes

Yes

From
Sheet 1

~—°]

Yes

Sheet 1

| From

]

Do manval OR:J:OESS] N
store/display. fests,
| Yes
No No
Rip{:le Load
Main ROS Tests.
Store. |
Yes
< O Y
Load and " Run
run FLTs.. ROS Tests.
Yes I ‘ Yes
No | - No
Load and Alter bias;
run rerun
diagnostics. ROS Tests.
Yes ‘ Yes
No No
Alter bias; Load and
do store/ run FLTs
display. under bias.
R To
Sheet 1
/ Y
0 =2 Fail
No ' No
5
Run [ Load and
diagnostics [ run diagnostics
under bias, under bias.
No Yes

T

9020 REG.

From
Sheet 1

Do manual
store/display
in failing
register.

Yes
No

Load and
run
diagnostics.

Yes
i No

Load and
run
FLTs.

Alter bias;
do manual
store/display
in failing
‘register.

Yes
No

Run
diagnostics
under bios.

Yes
Fail
No

Q

To Sheet 1



A ( Start of ROS tests. ' ROS parity check.

v

Save logout. Rerun Proced logi |
< 3 rocedure on .ognc Loop on
' op - in stop mode. page A6503, if ! failing address.
’ . if time permits. running ROS tests. :
! 1
Y - Scope a failing bit
—— i at the latch input.
Observe roller 2, { Refer to 7201-02 FEMM*
position 2 to | 4.3.1 for details on
determine feiling | ROS parity check
group(s). : indications. —-—————
See Figure 4-2, A, | Yes
in FEMM. |
] Sheet 2
Off Previous ROS address
y in PROSAR B,
’ Previous ROS address .
in PROSAR A. Yes Wos t-“t
plane just
v changed
Y

Check bits in
failing group (Rollers
C 2,3, and 4, pos 4).

Change sense amp.
Scope latch input.

Failing
bit(s)

A known
' Procedure on logic I Run ROS
page A6503. Refer | word tests. Rerun ROS tests. .
to FEMM 4.3.3for | Bit
additional information. |
J

ROS
hardcore

oK

Weak or
distorted

Distorted

Y . Y
- - -
Repair ROS hardcore. : Refer fo‘FEMM 4.3.4 Conhnue.f.esr io. i Ref?r to FEI\{\M 4.3.5
for repair. locate failing bit(s). | for information on
L hardware tests. Check and adjust
L e e bit plane torque.

Procedure in FEMM
at 4.13.3.

Rerun ROS tests.

Failing
bit(s)

isolated

[ Run under bias. |

E
Rerun ROS tests.

Intermittent End of ROS tests.

trouble
suspected

A

Loop on
adjacent addresses.

End of ROS tests.

Yy Sheet 2
See FEMM 4.3.6.3.1 : Check for noise
and 4.3.6.3.2 for 1 and lof'e ROS
noise and 4.3.6.3.3 | branching.
> for late ROS branching. ‘ >
Gather data from L°°Ff 0‘; address
" logouts to establish origina .
a pattem of failures. *
Scope adjacent bit
at latch input.
\ Yes Bit No -
OK ¢
\
Probably low torque Remove, clean, and : Trocedure in
or contamination on replace bit plane. | FEMM, 4.13.

bit plane. See

FEMM, 4.3.6.1. Probably sense to

drive line short.

See FEMM, 4.3.6.2. Rerun ROS fests.

Extra bits
or; both extra and
missing bits

Both

More
than one bit

G rrobebly mult driver
selection. See FEMM, failing
4.3,6.3.4. Possibly
ROS power supply —
irregularities. See Probably noise or late Probably bad or
ROS branching. See contaminated plane.
FEMM, Ch 5. FEMM, 4.3.6.3.1, See FEMM, 4.3.6.1.
4,3.6.3.2 and Possibly low torque.
4.3.6.3.3. See FEMM 4,3.6.1.
N Y Y
Diagram 1-2. ROS Test Flowchart (Sheet 1 of 3) ) ¢
’ Sheet 2 Sheet 2 Sheet 2
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S

- > 2

Sheet 1

S 8

o >

See FEMM Figure 4-2,
C, for good input.

Check 1.2V dc

reference.

Reference
OK

No

<Y

Change reference card.

Rerun ROS tests.

Check and repair
yellow wire of
the twisted pair.

Rerun ROS tests.

Remove array driver
temporarily to check
for line loading.

Sheet 1
G

\ 5

Sheet 3

Y

Scope array

drive output.

Ground

Scope array
drive inputs.

Check 1.2V dc

reference.

Reference
OK

No

Change driver and
Scope outputs.

Scope all selfect
inputs on gate.

Y

Scope a latch
output

: See FEMM Appendix Table
1B
L

—4 for pin locations.

Number of
consecutive failing
bits

I Change latch card.

Rerun ROS tests.

Scope latch inputs
back to sources.

Y

Y

of positive
inputs

- More than one AOM
¢

No Inputs N |
OK i

|

]

¥ Yes L

I see FEMM Figure 4-2,
D, for good output

and G and H for

bad output .

Sheet 3

See FEMM Figure 4-2,
G, for good +6V dc
level and H for

bad level.

See FEMM Figure 4-2,
C, for good input.

See FEMM Figure 4-2,
D. for good output.

Rerun ROS tests.

Y

One of the 8

select bus base driver
cards is bad. Change
cards one at a time
until trouble

Y is repaired.
Y ) Y

Check cables,
termination, driving
block, and timing.

Y

I Repair.

Rerun ROS tests.

Scope other
latch inputs.

Strobe signal, reset
signal, timing.

==

Repair.

Rerun ROS tests.

Sheet 1

Diagram 1-2. ROS Test Flowchart (Sheet 2 of 3)

Loop on
adjacent addresses.

Yes Bit N>

1See FEMM Appendix Table

'lB-4 for pin locations.

OK

|

Change select bus
emitter drive card.

I

See logic page
A8004 for timing.
See service aid

in FEMM, 4.3.6.4.

=~ 717

‘ Rerun ROS tests. ’

Sheet 1

See FEMM Appendix Table,
B-4 for pin locations.

/
-—
] Scope latch output.
]

Y

Strobe signal, reset
signal, timing.

Scope other
latch inputs.

Scope latch inputs
back to sources
and repair.

Rerun ROS Test

l Change latch card. I

!

See service aid
in FEMM, 4.3.6.4.

T
1
[}
— |

- Check cables
and termination.

Y

I Repair,

Rerun ROS tests.

[ Scope latch output. I

Latch

Y
A

Sheet 1

output
OK

Rerun ROS tests.

r

1See FEMM Appendix Table
VB4 for pin locati

' or pin locations.

7201-02 FEMDM (7/70)
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Sheet 2

| Turn CE power off. J

Sheet 2

I Tum CE power off.

Y

Measure continuity Possible open drive
from sense amp line. More information
input pins o sense in FEMM, 4.3.6.2.

Possible open
sense line. More
information in

line of failing bit.

I

FEMM, 4.3.6.2,

Remove sense amp

Isolate and repair. J

for failing bit
and adjacent bits.

w Rerun ROS tests.

Measure
resistances.

See resistance chart
on this page.

0 ohms
from output pin to
land on drive
board

Open in yelfow
wire or joint.

‘ Y

Measure resistance

Measure resistance
between input pins from input pins to 4
of failing bit. adjacent bit pins.

r |

See chart
of resistance on
this page.

Y

| Reinstall sense amps. I

Y

Tum power on
and measure voltage
across each sense

=7

See text in
FEMM, 4.3.6.2, to
isolate and repair.

tine resistor.

! 0.8V dc indicates
1 drive line shorted
: fo ground.

Rerun ROS tests.

Voltage

0 ohms
from output pin to
land on resistor
board

Open in upper
or lower pressure
connector.

A

100 ohms
from land on resistor
board to +6V dc on
board

Less than
33 ohms from output

Open in pin fo
100-ohm resistor ground
connection,

]

h 4

l Repair.

Rerun ROS tests.

intemittent open.
Inspect for poor
connection.

Sheet 2

present

Scope select bus
emitter drive lines.

Number
of SBED lines'
on

Proper one

Remove, clean and

More than one reinstall bit plane.

Procedure in
FEMM, 4.13.

See FEMM, 4.3.6.3.4, ! Trace faulty lines
for additional ! to source and
information Jl repair.

Rerun ROS tests.

Rerun ROS tests.

Resistance Readings

Condition From Sense Amp Input to Resistance
Normal DC return. 16.5 ohms
Any other sense amp input. 33.0 ohms
Any drive/balance line. Open
Sense ~ sense line short DC return. 8.25 ohms
Input of sense amp to which it is shorted. 0 ohm
Any other sense amp input. 24.75 ohms
Any drive/balance line. Open
Sense - DC return short DC return. 0 ohm
: : Any other sense amp input. 16.5 ohms
Any drive/balance line. Open
Sense - drive/balance line short DC return. 16.5 ohms
Drive/balance line to which it is shorted. 0 ohm
Any drive/balance line in same or opposite
plane, except line to which it is shorted. 200 Ohmf plus
short resistance
Any d.rlve/bulance line not in same or Open
opposite plane.

Diagram 1-2. ROS Test Flowchart (Sheet 3 of 3)

' 1-2,8h3  (7/70)

P}
'r

See FEMM, 4.3.6.2,
for additional
information.

Loosen torque on
pressure plates over
sense line one

by one until dc
drops to OV dc.

v

Procedure in
FEMM, 4.13.3.

Replace faulty
‘bit plane.

Rerun ROS tests.



Procedure on logic

page A6503.

v 3

»)

Y

Check roller 6,
position 4 for
type of error

Run ripple tests
(FEMM, Ch 4, 4.1)
and repair

A

Refer to procedure
in FEMM Ch 4,
4.4.1, failure 5.

Ist depression )
of LOAD PB. First No
1
hardcore stop
reached
A

Correct
indications after
Backspace twice
and load

A

Repair using
procedure in Ch 4
of FEMM, 4.4.1,

failure 4.

3rd depression
of LOAD PB.

Correct
indications after
load

Stop

on a failing
test

\

CHECK

CONTROL sw. SNe

to DSBL

Load

unit sw's set

Correct wrong switch
setting and load again

L

correctly

1/0
ready and
on line

10CE
SE and TAU
configured

Hang
with no

/

Correct wrong condition
and try again.

indicated error

on CE

Investigate
Storage error

Do next step on
maintenance

strategy diagram.

A

See One-Cycle
repair procedure in
FEMM, Ch 4, 4.4.4,

See Zero-Cycle
repair procedure in

FEMM, Ch 4, 4.4.3.

Diagram 1-3. FLT Flowchart

4

Check IOCE and
TAU for channel
or tape error.

7201-02 FEMDM (7/70) 1-3



2 v 3 v 4 5 v 6
SAB
Main Storage
0 63
0 63
SDBO
A
0 23 0 | 31
- -
D RD Local Storage LS E RE
0 23 0 31 0 15
0 23 0 31 1415
141
|_____ 1213
-
A §
0 [ 31 32 | 6
* Yyv A {
0 [ 31 32 I 3 Decoding Decoding
32 | 63 ]
0 | 78 II516I2324I3|
- - -
s RS| T RTE-—— sTC  CS
0 31]32 63 2
0 78 1516 2324 31 32 63
A
0 31 o | 7
-
F RF
7 0 ] 63
7
— ‘ C 7
- ] =B
A RA| B [ )
0 31|32 63l &7
4 67
0 7 ] (1/C) 7 =
] AL 7 DVDLO I
DVDLI
SAB SAA YYVYY
=Y Select 2 Bits Decoding
SAL A; Select 1 Bit J
_[__7.
-
Ic CA
o 23
0-L1-T/C) 0 23
32 63 l
40 l 63
o | 3 | e 4 {0-12-T) 67
4 63 63,7 67
/7
d
/
PAA PAB //
/
7/
/7
] -
PAL : Arla M1, M2 Bits to PAL(64, 65)
4 63, 67
4 67
32 63 6667

Diagram 3-1. Fixed Point Instruction Data Flow
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32 (7170

> 2 v v A v 5 v 6
SDBI
0 63
Main Storage
0 63
1 0 63
SDBO -
A Floating=-point
Instruction Decoded
Force a 1 on micro-order when
4| addressing odd addresses
-
LAL (Read) LS
0 4
e |
’ LOCAL STORAGE I -
| I LAR (Write)LS
| ] 0 4
I 16 | |
| 8 Floating-Point Registers }
2
| 2 :
| i . ,
B I I
| I
I 16 General-Purpose Registers I
' (Not used in floating-point I
| instructions) '
l 15 I
I I
> T I
| I
I 24 Working Register l
l {micro-order control)
| I
| l J »y 1215
c R | -
E RE
0 15
<t 1215
0 _] 23 0 | 7 81t
= = Y.
D RD F RF
’ 0 23 0 7
0 | 23 o
12]15
40 63
E-Register
Incrementer
0 [ 31 32 I 83
— 1215
D
32 | $3
0f78 [1516]23 24[ 31 32]39 0 63
- - -
S RS| T RT—— STC ¢S 8 31
0 31132 63 0 2
» 0 7 32 39
T _l_. 4 31
32 63
] 0 31 32 63 64 )67 ‘
; o slo ]
- - H -
Force 1 or 0 ABC  CW A RA[ B | ®B
0 31 32 63 0 2 0 31 {32 63164 67|
E .___—J . [ 78 31 32 63 64 67
0 32 0 <
- 0 7 0 7 0 )
0 7 0 7, I
To STAT C - §
’ SAB SAA 0
E(14,15) = -I—
ivi i ) Quotient Bit:
Divide Select Multiple or uotient Bits S —— AS_J To STAT F
A4 =0
7
0 7
] OI
To STATD
0-L1-1/C)
32 63 8 31 32 63
’ 32 63
(1/C) (0-12) (0-12)
so-Ly| 31 4 ] e 4 (0-12) 31 32 63 64| &7
4 7
63 4 63/ 67
7/
Ve
PAA PAB /
//
G ’
0-R4-L4
-
PAL AP
4 67
32 63 64 67
>
4 31
40 63
8 31
H ! Y
Diagram 3-2. Floating-Point Instruction Data Flow



2 v 3 v 4 v 5 v 6
SDBI
0 63
SAB
>
" Main Storage
SAB »lo 3
-
D RD 0 63
0 23 SDBO
20,
1st Operand and
Destination Address 8 I
1215
——
\ -
E RE
0 { 31 32 | 63 0 15
1215
ol 7 16 | 23 32 39 8 | 55 6 11
g |15 24 | 31 40| 47 156 |63 u
- 1st Operand and Decrement
- . . - -
s RS| T gr| Destination Bytes | ;5 » Logic
0 3132 63 0 2
8 15 24 31 40 47 56 63
07 1623 32 39 48 55 |
0 63
0 63
PE—
- - -
ABC CWh—-—- A ral B RB 2nd Operand
0 2 0 31132 63 &7 Brtes
8 15 24 31 40 47 56 63
0 7 16 23 32 39 48 55
GT —
GT —-l
0 7 0 [ 7
0 7 0 7
SAB SAA
-
-
SAL AS Ic CA
7 23
0 7 20
I 2nd Operand
Address
4 63 4 63,/ 67
4
//
PAA PAB /
/
/
/
7/
/
: - Paralle! Adder Used During
PAL 1 AP Operand Shifting
0 63, 67

Diagram 3-3. Decimal and Logical Instruction Data Flow
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Diagram 3-4. Branching Instruction Data Flow

3-4 (7/70

2 v ' 4 v 5 v
Main Storage
0 63
0 . 63
SDBO
Y
9 I 31 0 63
- -
Local Storage LS Q RQ
0 31 0 63
0 31 0 15 16 31 32 47 48 63
0 15
0 23 -
R RR
- 15
D RD 15
2 SO
0 23
| 0 15
-
E RE
0 15
0 63
32 | 39
2 63 0 2 32 | 63
- - - = H -
T RTf=——| sTC ~ Cs ac cwl——- A RA : RB
32 63 0 2 0 2 0 31]32 63) 67
32 63 0 31 32 63
y - 0 l 23
pSW | RW
D 0 15132 39 c:
32 39 23
| 23
40 63 32 63
32 63 40 | 83
7
4 63 4 63,7 &7
7/
s/
PAA PAB
7/
/
/
/
: -
PAL | AP
4 63| 67
40 63
32 63
61 63




A A
Storage Siorage Mark Key Key Storage
IS;?;ngaece Data Address Bus In Out Data
Bus Bus Bus
In ) y 'Ouf
Y
0 63
-
Q RQ
0
0 15 16 31 32 47 48 63
0 15
0 ] R ROR
0 15
-
Local Storage LS| LAL(Read) LS 0 15
Y 310 4 )
0 31
1 0 15
9020 IN BUS y — —
LAR(Write) LS E RE
0 4 0 15
8 11
0 23 8 15
E——> To Control Triggers and WRD
-
D RD
0 23
0 23
0 23
ROS
| 2123 T
Y
Operation Decode
0 31 32 ] 63
32 ] 63
A Bytes 0-3
DIRECT
e I £3 0 I 7 CONTROL
INTERFACE
0 | 83 0 4 G
-
o [7 8151623 2431 32[39 40| 4748 55 56] 63 0 2 F RF
0 7
- - -
s Rs| T Rif-——  stc cs __ft[—i
0 3132 63 0 2 Data
0 78 1516 2324 31 32 39 40 4748 5556 &3 0 2 0 7 Bus (ég
l l Y In CE3
0 31 2 &3 0 | 7 0 7 N ces
. Data
l l (1] 7 0 7 Bus
32 63 Out
] SAB SAA L
0 63
J Decode -
SAL AS
0O 78 15 34 39 ) . 7 ROS
0 7
32 39 4 51 52 53 63 .
ROS ) 4 <
Y o | p
ol 78115 34 ] 39 E:L;.Lo S 0 2 0 i 3l
- - - ™ - T
PSW Rw| mcw KJ Mark  CT ABC  CW A rml 8 ! H
0 19132 39 o 7120 0 7 0 2 0 31432 , 63} &7
0 7 0 78 1516 2324 3132 39 40 47 48 55 56 63
0 7
g L T T T T 1T 777
w - 0 31 32 63
G RG b !
To To Scan 0 7 &__'__5‘
ROSAR Counter:
unters 0 7 0 [ 23
IZ:——— -
1c CA
23
40 63 32 63
32 63 40 I 63
4 4 &7 & 2 3
// -
d KU
Note: Data flow and functional units used PAA PAB // MCW
during 1-Fetch and end-op are not shown. / 32 S1
7/
/
4
[ -
PAL I ap
4 sl &7
40 63
32 63
6163

Diagram 3-5. Status Switching Instruction Data Flow

2701-02 FEMDM (7/70) 3-§



2 v 3 v 4 - 5 v 6
(Logical) Physical)
D - - -
RD PSBAR MA PSBAR MP
0 23 9 19 9 12
0 23 9 19. 12
40 63
B -
' RB’
32 63
R 39 40 47 © 48 55 56 63
9 19, 2831 41 51 60 ] 63
_ 32 39 40 47 48 55 56 63
0 7 8 15 16 23 24 3
! 32 ] 63 0 7
—— ]
S T F -
RS RT RF
0 3] 32 63 0
0 31 2 39 40 47 48 55 56 63
32 63
32 63
PAL AP
3263
e
-
E RF
0 15
5 7
29] 31
0 31
[ J
External EE
0 31
0 31

Diagram 3-6. Input/Output Instruction Data Flow

3-6 (7/70)

External Bus
j To IOCEs
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L€

2 v 3 v 4 v v 6 v
0 31 0 3l 32 [ 63
Local o A
Storage Main Storage Area
. LS
0 31 0 63
0 | 31 32 I:' 63
0 ] 31 32 | 63
- [ ]
S RS|T RT
0 31132 63
32 63
0 31 32 63
0 31 32 39
32 63
40 51 I_—_—J
0 31
0 31 32 | 39
-
Select FS
- -
ATRI FA|ATR2 FA 0 31
0 31132 39 0 31
Select Lines
0 3 811 1619 2427 3235 | > fo System
4 711215]2023 28311} 3639 0 31 Elements.
0 31 32 39
0 31
8 19 28 31 .
-
Logical m P Dar Mask FD
psaaR MP|  [PSBARM 0 31
19] |28 31 0 31
8 19 28 31 L—_—__l
0 | 31
-
0o |7 External FE
2l 0 31
Y 0 31 External
I (Control)
—= Bus - To CEs,
8 | 19 229 0 31 IOCEs, PAMs,
-_— i | and TAUs.
0 [ 31 ‘:‘ CE2 External Bus
9020 8 CE3 External Bus
Out Bus
0 bl 3! ELCs CE4 External Bus
0 31
| PSEUDO SCON 0
0 31 0 31
- -
DAR FD CCR FC
0 31 0 31
0 31 0 31

Diagram 3-7.

Multiple Computing Element Instruction Data Flow




©L/L) s8¢

- -
le CA D RD
0 23 0 23 0 31|32 63
0 23 5 20
——1__ e - Y -
X XX XX
0 20 0 31|32 63
| \ 0 63
. |
0 31 0 3132 63
0 63
Local - Mixer
Storage 0 1 781516723 2431 32 [39 40 [ 47 4855 56] 63 SESAR Main Storage ' —
0 3132 63
0 3 32 | 63 0 63 |
[ 40 60 o
0 I 31 32 | 63 | 0 1 3132 ] 3
< ¥ -
0 31 [32 63 : 0 5]32 63 0 63
3 ] 63 4
S rgl T R-T 0 31 32 63 i - - -
0 31 (32 63 9 RA| 82 R8 Q RQ
— — 31|3 63 0 63
32 63 L XLIM XL 0 31 32 63 0 15 16 31 32 4748 63
<t . Q 31§32 63 | I L )| 1 ]
0 o 63 0 3132 63 0 7 8 1516 2324 3132 3940 4748 5556 63 0 15
l | { | S R D U R -
0 31 32 63 0 1516 3] 32 47 48 63 A =
I ‘ [ 1 1 ]. ) 8 ] 15 0 15
0 78 1516 2324 31 32 3940 47 48 5556 63. 1 i 5 s L5
C T T T T T T . — or7fely
= .
PR : &
: £
56 63 0 i
40 [ 63 07 8 1 —s
. L] T
32 " 63 32 63 )
0 ] 7 0 | 7
0 | 7
PAL AP
-
32 63 SAL AS
< - [] 0
0 Yy 3l 0 v 3
— 56 63
K ‘RK ] - -
3 K o |7
0 31 E E
| 0 7
0 7 .

Diagram 3-8, Display Instruction Data Flow



2 v 3 v 4 v 5 v 6
Backspace or Log CPU
START Pushbutton Pass Pulse
START Pushbutton (Pulse Mode S.S.) Force Address OR T
Switch S.S. T
Power on Reset OR Kv/011
K\W041
K\W041
Sample Manual Lines (Clock) KCO031 KCO031
BCU not Holding CPU Clock on
Stop on ROS compare EXCEPT Micro-Order at End Op
Storage Error Reset ¢
A A
A I OR (Munuol Control Wait Priority T L
¥
ROS Test or FLT Latch I—' Osc Sample X002
FLT Check R A [—  Machine Reset
eck Response . T _[_ RX002 RX002
OR
Not Continue FLT Sequence
RX002 —
ROS Test Zero Lotch A Block a |t
FLT Clock Timing 2 Latch T _
T
Not Switch 5.5. (No PB Depressed) KW04., . Stop or Interrupt
or Time Clock Step
Single Cycle KW041 (’T " OR
Not Manual Tgr (Not in Stop Loop) A (’M RX002
A RX002
Backspace Or Log CPU _l__ Not FLT or ROS Test Mode
—
START Pushbutton Not Pass Pulse Tgr ~Wait State Block of ROS Clock Signals
. OrR Kwo43 Pass Pulse T
ROS Tronsfer Pushbutton ass Tuse “or Unskewing,
Delay Logic
KW041 A N
ADJ
RATE Switch Not in SINGLE CYCLE STORAGE INIIBIT Position DLY
Not Repeat ROS Address A RX003
CPU 2 Latch (SCI Cannot Process Storage Request Immediately) .
- Stop Clock L | I
Insert Key Trigger OrR P MC271 ]
T ADJ Jm +Special Reference Clock
DLY
Mc271 Stop Scan Clock U T T
Moster Reset ZA001 I |
BCU Cleanup Sel Successful OR l MC271 | |
Reset CPU Request Tgrs ADJ Turn-On Reset | | |
1oy T ' I
MC271 | | A |
KK201 | | | |
ADJ Turn-Off Reset |
oLy i l
|
ROS Stop Clock Trigger Logic KK201 ld |
i Reset Forced by ROS # -Reset ROS Sense Latches
ROS Word Bit 45 > Stop Clock ROS ‘Tesf or Scan Operation OR N I I
ROS Bit Cycles Clock (1 or 2 Cycle Duration) ! | |
ROS Word Bit 46 45 | 46 | s Stopped ' I
>
|
0 l0 0 X |
0 1 1 - ADJ Turn-On Select |
1 0 2 DLY I | +Gate ROS Word Selects
vt 0 i OR
KK201 I
keon p— I ]—
ADJ Turn-Off Select
Not ROS Test R Loy w7 e
Not FLT Block of Stop Clock Triggers K01
KCO021
-Gate Clocks to: Gate A Top
Gate A Bottom
Gate B Top

g:_lockl Basic Clock (See Diagram 4-1 or 4-2)
igna
Generator 200 ns

imiy

|

! -

Oscillator Sample

1

—_

|
.
|
l
[
|
|
I
I
|
|
|
|

|
|
|
|
|
1
I
!
|
I

)

!
I
I
I
|
!
|
I
I
I

T
|
|
I
I
I
|
|
I
|

) S ) ES gy |

N ! N | Sample Latched Lines (Stop Controls)
' ! | | T LR
! l | ! I
| | | Ap—
B N ! | ! Oscillator 8 (To Block Trigger) (
* 1 t T T T
: I ! ! | !
c | ! : t 1 |
| | N -BCU Oscillator (Symmetrical Clock) L
N ‘ 1 T T T T
| I | | |
| p— L p— i — 1
D N Oscillator D (Repeat, Single Cycle Rst Scan Drive Clock)
I T T
| 1 |

Tl T e T

-Oscillator E (Repeat Inst) J
T T ™

| | |

| 1

| I I

Somple Manual Lines (Force ROS Address)

—e [ - —_——_ - — — 4

Gate B Bottom
Gate C Bottom
Gate E Bottom
Gate K + L

Notes:

1. Assume, for this diagram, no delay in the
logic blocks except for 10 ns in inverters.

2. Heavy portion of timing signals indicates the
octive portion for the signal function.
* Activated by switch or internal triggers, ALD Kwo081.

** To SCI request sensing logic (Diagram 4-601) and SC!
control logic for CE clock (Diagram 4-603).

% Inverter block is port of logic block.

+ Adjust time delay to provide 80-ns clock,
120-ns not-clock to logic gates.

A T ™
I I |
| ' [
I H { 1
|Adiusrable Dela ! A N Sample Singleshots (Pushbuttons) q
| = dy e
Clock | o —+lsons i
Not Pass Inhibits '__H_l_HL w
Pylse Tgr Fixed, Gated Delay A -CPU Clock to BCU** (Unsymmetrical Clock)
Stop Clock Tor | t —» 120 ns je— : ’
Inkibit Clock CE Check 110 ns Deloy | —+]80 ns jo— )
o ook - e H 1 - r—
Maint Mode Stop Clock
KCon A -Gate Clocks {Unsymmetrical Clock) ¥
Stop Clock ROS (1 or 2 Cycles)
Not Repeat ROS Address A

Not Single Cycle Storage Inhibit

KCOt1

Diagram 4-1. Clock Control Logic

2701-02 FEMDM (7/70) 4-1



DIVIDING LOGIC

nH— Nt
BC 8D l

5 mHz or 5.128 mHz Crystal Freq Standard

(See Diagram 4-3)

| 2 2 v 3
I_- 10 mHz I
I osc
"
I — OR
» l 10.256 mHz
oscC
| tIH
B l FREQ ALTER
I (From Diagram)
Free Running
Oscillators
4
C
>
D
-
Diagram 4-2. Reference Oscillator
E
>
F
4
G
| 4
H
>

42 (770

Oscillator -JI oL ; j : l_ll |
i | | |
BC ' ! '

ClOCk . BD \—_

I !
T e —
BG —r—-|| |' l i
! I ! |
B T
Notes:

1. Heavy portion of timing signals indicates the
active portion for the signal function.

2. The two letter notation within the AND's is the
block serial number on ALD KCO021.

tinverter block is part of logic block.



€v (0L/L) WAWHA T0-T0LT

2 v 3 v 4 v 5 v 6 v 7 v 8 v 9
Not Inhibit OSC, On Wrap, ©Or Logout

EUR———— Y [  5.0-mHz OSCILLATOR 1
of Wrap Mode : -
Inhib Osc Sel Outstanding KC101 . | SYM |-e——Adjust for symetrical |
+3V de ' CTRL 100-ns/100-ns clock signal.
| . Adjust for 200~-ns period I
) : A Inhibit clock signal (Null-Comparator)
b3 Hardstop Inhibit OSC —E A | 7 I
> KC101} Note 1 N AMP I Symmetry
3. Oz COMPARATOR CIRCUIT " ] | AP Hd o ] ame AMP f——¢—o Observation
I l N I KC101 I Driver | Point
FREQUENCY ALTERATION SWITCH | |— '
I *\. A | Freq l A l_ kc101]
I (PKO041) Alt l N -—
. — ~— - - — ——
= KC10] 5. 128-mHz OSCILLATOR 7 Y o Gated Oscillator
I I SYM |ee——Adjust for symmetrical ' I —1kc101 . (Basic Clock Pulse)
I | TES(.II;EX\Q]T)CH | CTRL 97. 5-ns/97. 5-ns clock signal. !
A : ibi Adjust for 195-ns period I
I Test Latched Test On Latched OR | - ’ Inh:bn-] /—clol:‘: si;:\al. P |
PX 30! ,
State Zero,
| PX33] I Note 1 AMP | o | Symmetry
A Mboriverl—1 ™ 1 AMP AMP +—4 o Observation
_ KC101 ’ Point
. State 0 + Test | I |— I
Frequency Alteration Circuit
— — — —— —— — — — — — — Freq. Alter. K |_ —_— —_— Kciol
1.2 usec -To Diagram 4-2 ot
‘Machine reset s ’
If line is positive, oscillator output is [5.0-mAz REFERENCEY [ |~ e -
positive and not running. When line goes , 5.0-mHz Comparator Circuit -I
negative, os%illlcfor ﬂul‘puf goes negative (From crystal-con- | | I
-and starts stable oscillation. trolled; same as . Filter
shown in Diagram | | _I_ 300-kHz | AMP and l Null
4-2.) Mixer — Low=Pass—5_. 4o G-'I-r:a ———0 Observation
| -on P >
I | I Filter I Point
: Rff_eT:nzce 1 Filter
| l ‘Q—'Filfer converfs square wave |

L— _ _KC_O?lI |_ . input to a sine wave. __K_le

Diagram 4-3. CE Clock Signal Generator



ROSAR(O;
Execute P4 Gate ROSLTH(47) = 1 o
Ex.ec.ufe in Progres.s i_ 4 Clock P3 IN I A
Privileged Operation ¢ u
Not Supervisor Mode A ||
Specific Err D + ST + E Reg ~—1 OR OR
T—~ RAR K24
A Invalid Op Code Z;Eccﬁ;(ilzs A (LZRARK24 ) A !FL
SCON or SATR Cond Spec Exc N
WRD or RDD or SIOP E $Block ROSAR on Except Cond A T
Of or Xe
z || SOROS and Not ROS Test or FLT  f——, FL
LT Clock Time 2
KM431 FLT C_“ ime A | RX021
Addr = 14
FLT Clock Time 2 —
1PL or Restart A lor Inhibit Next Address IN l
’ 1O and Sync Not ROS Test .
Repeat ROSA PB
FLT Clock Time 2 —
A SOROS and FLT
P2 Reset ROSAR(0-5) OR Addr Sea >13 A
(Not) Machine Reset Not Logical —a FL T 29 ~
A SOROS and FLT — ROSAR(I-4)
r- FL FLT Clock Time 2 A Similar to
RX901 Addr Seq< 14 Oond 5
B State 1, or 0, or Test J [ 1_’RAR k24 —
osTewrrs 1 A age Except Force Add 007
ROS Transfer PB Repeat ROS ||
Address RX001
Clock P3 ~|A
R I I
Clock P2 N
AJFL l I Not ST Bus 40 A
FL e OR N
> RX901 CEKey 8 A U L1
P _ ROSAR(5
X501 ( I ! ROSLTH(52) = 1
-4 -4 A
§Exceptional Conditions -~ =
‘[ T—»RAR K24 1
1. Timer —_ OR|
2. CPU Store in Progress Not ST Bus 45 A I_L ARFL
~ 3. Stop, Wait, and Repeat . — OR N
4. Program Store Compare CE Key 13 A —I_’
5. Invalid Instruction Address Test 4 - A
6. Q-Register Refill FL
egister Refi RXOTT S
Diagram 4-101. ROSAR (0-5) Logic
D
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RX091

Not Time Clock Step Inhibit Next Address 6,7 <1
Prog Sto Comp Tgr [ |
Predecode LPSW A Clock P3 DN
Not Timer Clock Stop Pri A L ROSAR (6)
CPU Store in Progress KM831 ROSLTH(53) = 1
KM831 A
NEXT-INST * 1C 197
L NEXTZINST * D 21 |OR A 197 + J121 EFFRO0 |
EFFR(O) = 1 ]
Interrupt Priority © | A
DS217
OR £(02-07) + ROA 103 —
E@)=1
CPU STOP @ Ao
EXCEPT FL
I N CPU Stop Except,  Scan Inhibit Next ROSA . Excep K25 —
CPU Store in Progress t or Scan-MC Inhibit lN l
PRl Manual Controls Force Addr I l A
St
. STOP P RX001
Stop Trigger
Not Time Clock Stop + Interrupt A o EXCEP Set A
KM831 A_
ROSAR(6) for I-Fetch FL
PSW Wait State Mask Bit WAIT (©)
RX061
A T RAR K24
-
Scan Set
KMm831 Force ROSAR(6) A or
REPEAT ‘—
Repeat Instr DS 211 Clock P3
Not Stat G ROSAR(7,
A - ROSLTH(54) = | o
KM831 . A
ST Bus 46 NEXT-INST * I1C J97
Not Repeat ROS Address A NEXT-INST * D 121 |OR A 197 + J121 EFF RO1 -
L OR -
CE Address Key 14 A EFFRQY) =1 R
Repeat ROS Addr DSZ_I;— £(02-07) —ROA
Xon Timer Clock Stop Priority XE27 + XE47 J103
o ROSAR(7) EXCEP Set @) 1
ROSAR(7) for 1-Fetch A
Km831
EXCEP K25 F—1
OR
FL
Not Scan MC Inhibit A
Not WRD, or RDD, or SIOP Spec Exc
SCON or SATR Condition Spec Exc SPEC 31—
Specif Error D, ST, or E Reg
Privileged Operation
g E t Invalid O OR
A e T RSP || ROSAR() SPEC Set A
Not Supervisor Mode OR
KMm431 38 Format | Specif Error PAL
KM431 —1
Km431 Scan Set A
Not Repeat ROS Address
T—=RAR K24 Clock P3 —
ST Bus 47 A roree ROSARD) A A
CE Address Key 15 L__1OR oree FL
N ROS Add A Scan Force ROSAR t— OR
epeat r Inhibit N M1 RX071
Gate ROSAR Scan or MC A nhibit Next Address 8, 9 l NI
RX911
DS211 Clock P3 E}_‘
ROSLTH(55) =1
FLR 1120 o | Normal ser ROSAR(8)
. A A
Serial Carry D365
DS365 E(04-07)— ROA J102 J102 or J103 and EO4 —
' L OR
£(02-07)—# ROA 1103 A I A
E(04) = 1 i
J97 EFF RO1 —
DS217
NEXT-INST * IC 197 Not EFF R0O
R(12-15)=0
A
EfF R(1) = 1 A
DS217
Pseudo R(12-15) =0 1121 EFF RO1 -
OR OR
R(12-15) = 0 and Not Q to R ] FL
MC + PSC + INT A
CPU STO EXCEP RX081
Stop
A OR .
Prog Sto Comp ROSAR(8) for I-Fetch EXCEP K25 p—
Not External Intrp Priority PR EXCEP Set
KMm831 Power On Reset Not Scan MC Inhibit A
DECIMAL J98 or
E(12-15) = 0 A Set ROSAR 8 Scan I
1(58-63) J122 RX081
A
PAL(58-61) = 0 A Clock P3 —
SAS2,3,4 J110 = LOGIC-COMP 1107 2
Addr Seq 2 A N
EDIT J104 —OR SALO-7)=0 RX081
ABC Incr = 111 A ’ DS051
DREG(18-23) J96 Normal Set ROSAR(9)
D(18-21) = 0 A OR
ROSLTH(56) = 1
FLR 1120 }—l 6) A
D
STAT C =STATF A 5365 ||
55057 E(04-07) »ROA 102
OR A
Not 1C(21) £(02-07) —=ROA J103 A 1102 or J103 and EO5
-19) = — NEXT-INST * iC J97
Not Q(16-19) = 0 A EG) = 1 1
Not 1C(22) L— Not RR Format
Not IC(21) | DS217 .
Not Q(32-35) = 0 A
1C(22) Not D{21)
IC(21) — OR Not D(22) A NEXT-INST * D 4121
Not 1C(22) A Not Q(16-19) =0 ?LR
Not Q(48-51) =0 Not D(21) _— E
A
1C(21) — D(22) A
1C(22) A Not Q(32-35) =0
Not Q{0-3) = 0 D(21) — OR EXCEP K25 f—
55273 Not D22) A Not Scan MC Inhibif
CPU Sto Ex Not Q(48-51) =0 A
to Except YD) | ]
'Is'rop Clock S Priori b@2) A Scan or MC Set —
imer Clock Step Priority Not Q(0-3) = 0
Machine Check Int Priority A
Extemnal Int Priority OR Ds215 Page Exc Force Add 007 —t
1/O Int Priority -—l A
ROSAR(9) for I-Fetch Clock P3 —
Prog Sto Comp A ‘
KM831

Diagram 4-102, ROSAR (6-9) Logic

-2701-02 FEMDM (7/70) 4-102



2 v 3 v v 5 v
Wil =1 Ki5
. SAL(4-7) = 0001 A
£(23) =0 K16
Incr L (8-15) =0 A
E=0/ K18 1 K1
Incr L (8-15)=0 A A
WCRY K17 }—{ORr B=0/ K20 —
Serial Carry A STIC =7 A
E3= o/ K20 — FI1#1 K22 |
Incr L (12-15) = 0 A F(4-7) # 0001 A
E3=0 K19 — INTRP K21 P OR t——
Incr L (12-15) =0 A Prog=Intip Tgr on INTRP A
E=0/ Kig —
DS201 STC=7 A
TRRe C K12 F1#9 K23 —
IC(21) =1 A F(4-7) # 1001 A
1C(22) =1 o _—
TRReC K12 }—
1C(21) =0 OR OR Normal K Set
1C(22) =0 A
MOVE K27 — ROSDL 59-61 = 111 K8
MOVE A ROSDL 57-58 = 00 A
FT = 1 & Not PSW 38 | Restart ROS Timer _‘ ’——
ROS 59-61=100 K28 | , i DS171
ROS 57-58 = 11
‘DS161
Dsl6l
D(21) Ké
D(21) =1 A
STAG K8
STAT G Bus A [OR
PSW39 K9 |l DEC K10
PSW(39) = 1 A DECIMAL A
STAE I o P
DS205 STAT E Bus A
Wil =15 K13 |—
E3=15 K2 SAL(4-7) = 1111 A
Incr L (12-15) = 1's A DS205
£2=0/ (<2
STC = 000 Bus A [OR : ]
E2 =0/ K3 }— 6<E23 K26
Iner L (8-11) =0 A IncrL (8-15)>6 A
£2=15 K4 —or
DS205 Incr L (8-11).= 1111 A
STAD K5 |—
STAT D Bus A
DS205
DREG(18-23) J96 Normal J Set
D(22) = 1 A
DECIMAL  J98 }—— :
STC Incr=0 A |OR ] SPEC K31
DECIMAL 198 — FLTP-UN, COMP  Ji05 SPEC Block ROSAR and Set Bit 7| A
Iner L 8-11)=0 | A Unnorm Flt-Pt Op A EXCEP K25 [ Inhibit Next
STAD, STAG 108 e Block ROSAR on Except Cond | A| .|  Address (10,11) ﬂ
D5061 STAT D Bus A T—RAR K24 —
Al=0,J5=0 Ji123 Scan Inhibit Next ROSA
IC(21-22) 199 AB@E-11) =0 A Man Controls Force Addr
IC21) = 1 A D061 Page Exc Force Add 007 | ]
STAE,FISGN +J101}— RX001
STaTeBe 14 lor — PAL(32-39) #0
SAS2,3,4  J110— W1 = (01-13) 4100 E7 =1 OR
Address Soq 3 A SAL(4-7) = (1-4) or (01-15)} A PAL(40-63) # 0 ROSAR(10)
ALT, MS-TEST 124 For E7) =1 — L]
DS0s1 Fetch Alternate Test A Not PAL(32) Ex or Fix Pt Oflow |OR| A }— A
E(04-07)—»-ROA  J102 }— E7) =0 — —1_]
E06) =1 L PAL(32-63) = 0
120,17=0,J111 D367 PAL(32-63) Ex or Fix Pt Oflow |\ A
PAL(8-15) =0 A OR DS208 e
Ds365 NEXT-INST IC 197 4770 Kl A
PAL 32-63 # 0 t E6) =1 OR Fast K Set
PAL Carry 32 A NEXT-INST IC 197
ROS 62-68 = 1111101 J125 _j £(02-07)—»ROA 103 |or S,_R
SALT =1 | Jor £(02-07)—> ROA 103 —] A |-29Zand IC(21) or J103 and E(6) A
ROS 62-68 = 1101010 J106] A Ic1) =1 OR —
— EXCEP K25
DS041 el =1 ] Not Scan MC Inhibit Cond
)(58-63)  J122 Ee) =1 OR D(20) A
PAL(62) =1 A DsS217
FLR J120—1 Page Exc Force Add 007 e
Within Range 1-2 | A | OR 1-O Intmpt Pri ‘ A
FLR 1120 OR CPU Sto Excep Clock P3 [] -
Within Range 3-4 A Step I:, A
DS065 Ext Intmpt Pri
bsoss LOGIC-COMP____ J107 Prog Intrpt Pri OR A
EDIT J104 SAL(0-7) = 0 ROSAR(10) for |-Fetch FL
IncrL (8-15)=0. | A ABC Incr =7 A Wait RX101
EDIT 104} LOGIC-COMP 107 — Invalid Inst Addr Pri
STC Iner=7 A [OR SAL(0-7) 70 1A Km83l
D(21) =1 —— Serial Carry OR
n2if A JN=0/1,N7=0 1109 }— T_=RAR K24_
TS;(;_*D I DS065 PAL(7-11) =0 A Force ROSAR(10) . i Scan + MC Set
JI=0/1, 17=0 Ji109 }— Force CROS Addr Bit 10 OR|
PAL(6-11) =1 A Man Ctrls Force CROS Addr A
55068 DS208

Diagram 4-103. ROSAR (10) Logic

4-103 (7/70)




Diagram 4-104. ROSAR (11) Logic

201-02 FEMDM (7/70) 4-104

E3 A3 N7 STAF = C J84 ABC =0 J7
Incr L (14,15) #3 A STAT C =STATF A ABC =0 A
£2 = €3 J33 STAA J81 — W-CRY J2
Iner L (8-11) = Incr L (02-15) A STAT A Bus A Serial Carry Bus A
HS MOVE 26— 1€3=3 13— 1(32) J3
ABC =0 Bus IC21) =1 A ST Bus 32 A {OR
STC =0 Bus A [OR[— 1C(22) = 1 OR JCRY 28 J4
Incr L (8-15) Greater Than 6 ISTAC JI8 PAL Carry 28 A
ABC #3 J65 Not STAT C Bus A 1 J1.
ABC Incr # 3 A 1F04e J14 —
STC =7 123 |— F(04) = 0
STC=7 A PAL Carry 32 A DS111
DS121 DS113
STO-PB 21 DIS-PB 25 ABC=7 139
Pushbutton Gate A Pushbutton Gate A © ABC =111 A
Store Pushbutton Display PB STC #3 J55 ——
IC-PB J31 ROS-PB J85 STC Iner 7011 A
* Pushbutton Gate A Pushbutton Gate A T/TeT 170 —
Set |C Pushbutton ORb— ROS Transfer PB Translate or Translate and Test A | ORp—eee———
LS PB J5 SAS =13 J53 F—OR 3<STC 71
Local Stor Not Main Stor A Address Sequence = 13 A STC Greater Than 3 A
STT-PB J34 SAS =0 149 — W =0 J68 —
Pushbutton Gate Address Sequence =0 A SAL(0-7) =0 A
Start Pushbutton A TCS /ST J69
Timer Step or Stop Tgr or Interrupt A psi21
DS122
DS122
BCNMQ Jn STAB J50 MCW04 119
RR Format A STAT B Bus N A MCW(4) A
£(12-15) =0 STAH J66 — ERROR J35
BCNMQ JIT STAT H 8us i A Input Error Detected A
Not Condition Met for Branch on Condition| A M/DVD 129 — CONTIN J67 OR Z Set ROSAR 11 Normal
. E(03) 122 Dec Divide A |OR— Continue Sequence A |OR
E(3) =1 A |oR M/DVD 529 — XECTGR 120 }—
D(22) =1 J38 Dec Multiply A Execute in Progress Tgr A
D(22) =1 A Dec DIV J82 — RCTR =0 183
D2=3 JI5 | Dec Divide A TIC or GAP and Not Repeat A
D@ -1 A DS131 DS131 psior
D(22) = 1
DS141
PSW-PB J30 TE3eRR 124
Pushbutton Gate A RR Format A
Load PSW Pushbutton E(12-15)=0
SB-PB 137 |— E3F 1 J16
Main Storage Byte A Incr L (12-15) # 1 A
UFLO J28 |— E3 = 255 J48
Inhibit Ingating Bus A Iner L (8-11) = 15 N
FO)=1 Incr L (12-15) = 15
UFLO J28 |— E374 J32
__IE A E(12-15) #0100 A
SAL(0) =1 4< €3 Jod
HOLD I/0 136 |— Incr L (12,13) 70 A
E(04-07)-»-ROA 2102 Direct Control Hold A DS141
E(7) Bus A JCRY4 J86 —OR
E(02-07)+ROA 103 PAL(4) Carry A
E(7) Bus A RELI/O 152 LOGIC-COMP J107
FLR 1120 |— Rel CPU A
SALO7) =0 A ROS 62-65 = 0101 — E(8-15) = 0 A
DECIMAL 98 —{OR _@ ROS 66-68 = 110 A o
ABC Incr = 0 A I\ SAS = 18 146 LOGIC-COMP J107
J(58-63) 22 |— ROS 62-65 = 0000 —] A
PAL(63) =1 A ROS 66-68 =110 A S1C=7
Al =0, )5=0 J123 N TCS J6 DS075
PAL(40-63) =0 A ROS 62-65 = 0007 | =0, 017=0 nn
ROS 66-68 = 100 A PAL(7-31) = 0
DS071 B LMT 2 PAL(32-39) =0 A -
PAL(40-63) = 0
Ds151 N=0/1,J17=0 S0y o OR | Normat Fost Set ROSAR 11
PAL(7-31) =0
PAL(32-39) =0 A \‘®_
Stat G Bus PAL(40-63) =0 DS365
L DECIMAL 198 PAL(64-67) =0
E(12-15) =0 A 55073
W1 =(01-15) J100—
E4-7) %13 or ”r SAL(4-7) = (5=9) or (10-15) A
NEXT INST *D J121 DREG(18-23) 196
DS 161 D(22) =1 A D(23) =1 A
NEXT INST *IC 197 EDIT 104 —
1€(22) = 1 A lor E7) =1 A
b W (01-02) J106 EDMK Latch
A 1C(21-22) J99
J47 = 0. OFLO J8 A SAL 2=1 1C(22) = 1 A
PAL (10-63) =0 ROS Lth 62-68 = 1111101 1125 fed STAE, F1 SGN + 101 |—
& 512 Cry J45 - PAL 32-63 # 0 A F(4-7) #1011 or 110 A OR
ROS 62-65 = 0101 A PAL Corry 32 SAS2,3,4 3110 — OR Normal Slow Set ROSAR 11
ROS 66-¢8 = 101 Address Sequence 4 A
H7=1 180 — bsial STAD, STAG 108 — DS365
PAL(63) = 1 A STAT G Bus A
PAL(32-62)=0 FLTP-UN, COMP 1105 —
izgag-os) — J10 —: Compare A_ Not Inhibit Next
ALT, MS-TEST 1124 Address 10-11
57=0 J9 . Test in Storage A LROSAR(”)
PAL(40-64) = 0 A
ROS 62-65 = 0011 127 — Ds075 Clock P A
SATR Sel Rec'd A -
ROS 66-68 = 011 OR|
ROS 66-68 = 000 140 = A
ST Bus 63 A —
ROS 62-65 = 0101 ali
ROS 66-68 = 001 J41 - EF
WD JOCE OP A -
am — A
ROS 66-68 = 010 J42 —1 ROSAR 11 Fast Input
Any IOCE Mck A T-—+RAR K24 |
Force ROSAR (11) A 1 A
——3 Set ROSAT 11 Scan or MC
’-_— Gate ROSAR Scan or MC —{OR __4~
State 0, or Test 143 A A Page Exc Force Add 007 | A
= DS 208 ]
Req Set PB Gated . A
ROS 66-68 = 100 J44 A |
. RX1T1
DS171
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Diagram 4-105. ROS Addressing and Data Flow (Sheet 1 of 2)

2 . v 3 v 4 v 5 v 6 7 v 8 v
A. ROS DRIVE LINE DECODE C. ROS SENSE AMPLIFIERS E. ROS SENSE LATCHES
45 ns Differential Sense Amplifiers
ROSAR Bit 0 Upper Word
™ . .
Bit Position | 0 | 1 314|5[6]7]8(9%[toMm Gate C Planes 0,2,4,6 { ok | A
Bit State 01 1j0oJjofofjofofo]1|Xx Bit 0 Sense Lines
KK211 ; ROS Pos 0
Clock P2 Gate Drivers FF001 )
A —_—T T Gate D Planes 9,11,13,15( or | ar Bit 0 Upper
65 ns - Bit O Sense Lines _1 Bit 0 Upper Word A
/ +- ER0O1 Bit 0 Lower —
- T I Gate D Planes 8,10,12, 14 ot a  er
Bit 0 Sense Lines FL
KK211 EFOOT N
First. Level Decode Bt O L Word FL
KKO11 i ower Wor
ROSAR(0) = 0 kKo l ot C Planms0.2.4.6 : “EF00T
ate | anes
ROSAR(M = 1 A |ROSARO,1,2=011 Bit O Sense Lines { OF [AR ROS Pos 1
ROSAR(2) = 1 Second Level | ‘ TroT | Bit 1 Upper
Decode Gate D Planes 9,11,13,15 { OR] AR A
. | Bit 0 Sense Lines Bit 0 Word i |
ROSAR() = 1 A | Drive 29°p7 GP1 I : | it 9 Lower Wor l = Bit 1 Lower N &
ROSAR(4) = 0 A |ROSAR3,4,10 = 101 ! Gate D Planes 8, 10,12, 14{ O | AR Strobe (PD + 160 ns) fL
ROSAR(10) = 1 l Bit O Sense Lines A |Strobe Upper Word A
- KKO031 EF001 ROSAR(11) IN ] L
I EECO1 EFQO1
B. ROS SELECT LINE DECODE D. ROS SENSE LINE AND DRIVER DISTRIBUTION I 1 A Strobe Lower Word
40 ns | '
i EE0O!
! I Reset Sense Latches (PO + 120 ns) I_N-I
KK201
Clock P2 oR Gate Word Selects I Gate C (Inside) l A LA
upAugact
60 ns Plane 7 _Plane 5 Plane 3 ~ Plane 1 I Bit 99 Upper I ROS Pos 99
l Q2] Q1 QO] 3{Q2|Q1|QO] A
™ | | I Bif 99 Lower —
R
400 S
KK201 s ense A T?L
| | :
FL
First Level I EF241
Decode Plane 7
(KK101) Q Plane | I
ROSAR(7) =0 I 22 Drive Lines'
ROSAR(®) = 0 A |ROSAR7,8,9 - 000 PO P4 P8 PI2 PlI6 PO P4 P8 PI2 PI6 PO P4
ROSAR(9) =0 Drive 4 PO QPO
| Array Drivers I
RgsAﬁ(O) =0 Second Level | A Array Drivers Dri
ROSAR(5) : 0 ROSAR 5,6 = 00C Decode _— N l rive
ROSAR() = 0 A A |Select 00 Gate C Planes 0-7 ED281 )1
- I — ! Select
— EDI51 l
| A - Strobe
] Select 00 Gate D Planes 8-15, ED281 I
ROSAR 5,6 = 00D A ” ~( Select 01 Gate C ) A Sense Latch )
ROSAR(0) = 1 A 1¢ - [,
KK131 ED15 I
— 3 ' ROSDR Y
A
= L L I
ROSAR() = | | T T ROSDR Latch
ROSAR(8) = 0 A ROSAR 7,8,9 = 101 l
ROSAR(9) =1 | ROS TIMING
ROSAR(0) =0 I A I
ROSARG) = 1 ROSAR 5,6 = 10C — — I
ROSAR() =0 A - Select 21 Gate C Planes 0-7 | r ED281 )y A
’ A —¢
- — | D151 I
KK151
] A | Select 21 Gate D Planes 8-1§ l '
ROSAR 5,6 = 10D 1
ROSAR(0) = 1 A |
L KK151 |

s vt — ———— ——— ——— ———— ———— ——— —— —- ———— —



TUS‘S0T-v (0L/L) WAWHAA TO-T0TL

\ { { i \ \ .
2 v 3 v 4 v 5 v 6 v 7 v 8 v 9
._ * A ] C D b E G H L NA K J M N P E Q **|R T > U v
01 516 910 N2 16117 1942021 24} 25 30|31 35|36 2148 46|47 56 | 57 6162 68|69 73| 74 77|78 so|si|82  84]|85|8687 90|91 |92 %6197 99
100 42 43 68 69 73 74 77 78 80 81 82 84 85 86 99
Sense T l
Latches
(EF) 43 46 47 56 57 61 86 87 90 92 96 97 99
42 & 774 7778 | s0 | 82 | 4 L
- - -
ROSDR RY ROSDR AR ROSDR AP
35 36 42 Base Address
of Next ROS 62 68
Word e E—
35 External
Conditions
ROSDR Latches
A y
Decoder Decoder
Decod .
ecocer Pecoder Decoder Over= Functional Decoder Decoder Decoder Decoder
riding Y~8ranch Z-Branch
8ranch
Branch
Register Ingating Local Storage Main Storage Force New Serial Adder Parallel Adder Outgate to Outgate to
Control Control Requests Address 0-11 Bus Control Bus Control Serial Adder Parallel Adder
1_[0 o
6 Al
0 1 0 9 43 68,85 86 99
- - -
ROSAR Latches RX ROSAR RX ROSBR DR,DS ROSBR AP,RB
RQ,RT
0 1 9 Lk * ¢
To Indicators To Indicators
[ 1 1 0 4 5 9 10 1t
- — 0
PROSAR A RX PROSAR B RX To ROS Word Gate
L l Drive Select
Gate
. . Line Line Legend:
To Indicators To Indicators Decode Decoder Decoder * = Spare
** = Parity
Address Decoder ?ROSAR(”) set selects lower word

To Selected Drive Line

]

A

Diagram 4-105. ROS Addressing and Data Flow (Sheet 2 of 2)

F. ROS DATA FLOW




Select 0 (¢
)R]
R A A A
A - Dr 0-Sel 0 PO-QPO Dr 1-Sel 0 PO-QP1 Dr 63-Sel 0 P15-QP3
> - >
F_ ED151 — ED161 ED461
Select 1 g
=y
A A A
Dr 0-Sel 1 PO~-QPO > Dr 1-Sel 1 PO-QP1 > Dr 63-Sel 1 PlS-Ql":!>
)§ ED151 b—| ED161 . b—| ED461
Select 2 )
)
Array Drivers
3 through 18
Not Shown +Select 1
D -Drive 63 P15-QP3
Select 19 (C
)Y
A A A
Dr 0-Sel 19 PO-QPO * Dr 1-Sel 19 PO-QP1 Dr 63-Sel 19 P15-QP3
—P- - -
D L { ED151 L { ED161 | D461
Select 20 (e
1}
A A A
Dr 0-Sel 20 PO-QPO Dr 1-Sel 20 PO-QP1 Dr 63-Sel 20 P15-QP3
P L et -
ED151 b— ED161 b1 ED461
Select 21 .
)Y
A : A A
> Dr 0-Sel 21 PO-QPO Dr 1-Sel 21 PO-QP1 Dr 63-Sel 21 P15-QP3
Lol Lt ot
[_ ED151 ED161 ED461
cs cs CS
Drive 0 PO-QPO Drive 1 PO-QP1 Drive 63 P15-QP3
ED101 ) ED101 ED141

Diagram 4-106. Array Drivers

4106 (7/70)



ROSDR
Latches 6-36

A JOR

Not Decode 6-36.

——JFL

Clock PO

v
Clock PQ Forced
ROSDR (2-5)
ROSLTH (2-5 A
e:3) 4@* oR al Decode 2-5
FL
Not Clock PO-1 | L o
RY015 Not Decode 2-5
ROSLTH(6~36) N
R RO SDR(6-36)
tnhibit Ingating
Clock PO-1
o |L_yClock PO Forced - Not Clock PO
Disable or Scan Block Errors Not Clock PO-1 N2
Not Parity Error Bits 6-42 OR A FL
RY021 OR
RYO1
N
Clock P0-2 Clock P0-2 { N |
ROSDR(38-42)
ROSLTH(38-42 I | A
(3842 { N - OR [ ]__Decode 38-42
L3, JFL
FL
RY141 Not Decode 38-42
Edit SBA(4-7) to Z(4-7)
Edit SBA(0-3) to SA Z(4-7) oRr
Edit SBA(0-7) to SA(0-7)
ROSLTH(69-73) N ROSDR(69-73)
Not Inhibit Local Clock A
A Clock P2 and Not ROS Chk R I N I Decode 69-73
Not Clock P1 and Not ROS Chk —fFL
FL
AR301 Not Decode 69-73
ROSLTH(74-77) L_IIN| ROSDR(74-77)
A
OR I N I Decode 74-77
FL |
L1 a
To To AR801 Not Decode 74-77
78~80 and  78-80 and
82-84 82-84
Clock P2 and Not ROS Chk ROSDR(76-80)
ROSLTH(78-80 A
( ) B——— OR m Decode 78-80
FL I I
Not Clock PT and Not ROS Chk I FL
AP821 Not Decode 78-80

A RYO021
FL

RY021

Diagram 4-107. ROS Data Register

Clock P2 and Not ROS Chk

ROSLTH(82-84)

Not Clock P1 and Not ROS Chk

T

ROSDR (82-84)

| NI Decode 82-84
L

Not Decode 82-84

Decode 6-36

Note: Initially, ROSDR is set to all 1's;
a 0in a sense laich position resets the
corresponding ROSDR position.

$ Only vp during scan operations.

2701-02 FEMDM  (7/70) 4-107



1 l 4

-
LAL(Read) LS|

0 .4

-
I
: -
| |LaRwrite) Ls
1
1
J

Local Storage

LS

Diagram 4-202. R-Register Transfer to LAL

4-201, 202 . (7/70)

- -
D RD ] B-Ficld Branch End Op Q RQ
0 23 Select GT 0 83
21 22 gic f— 0 3 16 19 32 35 48 51
RQ751- |
781
Normal End
b B._Fied rrol End Op poes
Select OR
Logic . [—
RQ751-
781
-
R RR
)] 15
GT [V
ROS - l
[ —L— 55 Format
Logic Not RR Format
RR181
———
x 4 ; 1| 4
] | -]
LAL(Read) LS LAR(Write) LS
0 4 | o 4
C—— 1
-
iC CA
Local 9 B
Storage 21 _32
LS
[} 31
Diagram 4-201. Q-Register B-Field Transfer Controls
-
RR
0 15
01 811215
RR - I
RX
decod RS-S1
Predecode
Logic SS RR er
Shift Not Branch
Branch N End OP RQ78]
RR181 D i
I |
RR GT
Branch
End Op RQ781




2 v 3
E(8-11) + 1 to E(8-11) .
{—I— '
A
CE901 i
E(8-11) - 1 to E(8-11)
OR
£(12-15) = 0000
A __r— CE901 —
E(8-15) - 1 to E(8-15) cesol
£(12-15) - 1 to E(12-15) OR ]
CE901
E(12-15) + | to E(12-15)
Not P1
-
Constant to E(12-15) |
A
' ceor |

D(18-21) to E(12-15)

Diagram 4-203. E-Register Incrementer, Bits 14 and 15

v 4 v v 6
Add 1 to E(8-11)
£(14)
Subtract 1 from E(8-11) A
A e E(14)
INCR (14) T
A L —or
E(8-11) to E(8-11) Constant 14 A
A I¢ _
D(20) RE141
CE141
I
E(14)
E(15) A
| _lor . Not P2
__E]_J_ A Gate INCR(12-15)
to E(12-15)
CE141
E(14)
A
—
E(15) A
CE141
Add 1 to E(12-15) [Gate E(12-15) + 1 to E(12-15)]
Subtract 1 from E(12-15) [Gate E(12-15) - 1 to E(12-15)]
Gate Constant to INCR(12-15) To INCR(IZ, 1
E(12-15) fo INCR(12-15) o INCR(12,13)
Gate D(18-21) to INCR(12-15)
E(15) ) Ak
»
LE} A £(15)
1 INCR(15) -
A L —JORl
A O
Constant 15 A [
RE141
— CEl41
D(21) 1 A H 4
Not P2
Gate INCR(12-15)
to E(12-15)

2701-02 FEMDM  (7/70) 4-203



Not Data Key(16)

Data Keys to $(16-23)

4-204-206 (7/70)

Diagram 4-206. S-Register, Bits 15 and 16

v 3 v 4 v 5 v 6
Add 1 to E(12-15) Not E(8-15) Bits Even
Not E(13) A Change P(8-11) N
Not E(13) ] : —
14 A
EC4) Change Parity of E(12-15) . — £(8-15)
Subtract 1 from E(12-15) —1OR A 4 INCR(8-15) Gate INCR(8-11) to E(8-11) (—— Parity
E(15) A Bits Even A |oF —=
— = L =
E(13) A A Gate INCR(12-15) to E(12-15] A
Not E(14) 1_
RE101 RE101
CEI7] Not Change P(8-11 Celsl
A
E(8-15) Bits Even
CE181
Diagram 4-204. E-Register Parity Prediction after Incrementing
Adjust
Parity
Not ROSDL(34) [Not Set IC(21)]
Not ROSDL(35) [Not Set 1C(22)]
A
ic@1) A ROSDL(34) [Set IC(21)] |
N A | Parity Adjust A IC P(16-23)
Set 1C(21,22)
|_tor |4 Not Parity Adjust —or m A
16(22) FL L Parity from PADDL
A ROSDL(35) [Set 1C(22)] A Gate PAL to IC A Ff
L.—. Reset IC .
— A
N A FL
A CA241
mh CA241
IC P(16-23) "
Clock PO FL
DR191
A
DR191
Diagram 4-205. Parity Adjustment for IC (21, 22) Stepping
PSW to ST Reg Bit 15
LS Bit 15 Gate PSW(8-15) to S(8-15) A
OR LS Bus {15) et
9020 Bus Bit 15 | Gate LS Bus (8-15) to 5(8-15) A s(15) To SADDLY)
SDEQULS) NE T To SDBI(15)
Gate SDBO(8-15) to 5(8-15) A A
Z;A?s ;Z;DL(O 7) to 5(8-15) T . To PSW(15)
Qal = - e ——————————
) RS141 - To MPR Bus(7)
RS14]
Gate PSW(8-15) to 5(8-15)
Gate LS Bus (8-15) to S(8-15)
Gate SDBO(8-15) to S(8-15) or
Gate SADDL(0-7) to 5(8-15)
Not Data Key 15
Data Keys to $(8-15) A
PSW to ST Reg Bit 16
LS Bit 16 Gate PSW(16-23) to 5(16-23) A
- or LS Bus (16) -
20208BusBit16 | Gate LS Bus (16-23) to 5(16-23) A 5016) T SADDL)
sobodle) —°* T To SDBI(16)
Gate SDBO(16-23) to 5(16-23) A P
SGA?D:on[))DL(O-n to 5(16-23) 7 To MPR Bus (0)
= . RS161 To PSW(16)
RST61
Gate PSW(16-23) to $(16-23)
Gate LS Bus (16-23) to 5(16-23)
Gate SDBO(16-23) o 5(16-23) or
Gate SADDL(0-7) to 5(16-23)



! I -
ROSDR | C'onfrol | RY
Field F
| 1
25 30
4 E(13-15 ABC |
- t t
( ) to ncrementer r;l
1C(21-23) to ABC Incrementer I_J
ABC + 1 to ABC Incrementer m
ABC - 1 to ABC Incrementer |_|
Scan In Word 4 ]m
Decode PAL(61-63) to ABC L |
Logic
l NI A
l—l Not |-Fetch Reset
Not 000 to ABC
CwWoltl
ABC to ABC Incrementer
ABC Incrementer to ABC
l_ ABC
Incrementer
GT ABC
T(57-59) Bus ABC Latches 4 Incrementer ABC Incrementer =0
Incrementer LO Qutput
. Decoding Decoder 1
- E(13-15) Bus and Control 2
I;ﬁsL(él 63) o1 OR e % Logic 3
A?C 1C(21-23) Bus CW03l 4 > To AB
Triggers 4 2 Transfer
TO- > L1 5 Logic
GT ]
7
B 7
cwoll CW032 .
2
T = L2
Reset (P2 Not Clock)
Ccwo21 ; CW032
2%
Reset (-P1 Clock)
cwo21

Diagram 4-207. AB Byte Counter
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2 v 3 v 4 v v
l r -
ROSDR I Control I RY
Field F
| 1
25 30
y
E(13-15) to STC Incrementer I_N1
D(21-23) to STC Incrementer u
STC + 1 to STC Incrementer m
STC - 1 to STC Incrementer I._ l
RO? Control | 011 to STC Incrementer |_|N
Field F
Dlecoder 100 to STC Incrementer j_l l
Scan In Word 4 m A
PAL(61-63) to STC [ Not I-Fetch Reset
Not 000 to STC
N
DR l Cs031
STC to STC Incrementer
STC Incrementer to STC L
L STC STC
GT Incrementer Incrementer STC
T(54-56) Bus Decoding L°._.fc"'e5 4 Incrementer STC Incrementer = (
and LO Qutput 1
Control Decoder
i 2
PAL(61-63) o OR e E(13-15) Bus Logic Cs .
Bus -
sTC D(21-23) Bus _ L—CSOM .
Triggers 4 c 2 P
T0*™ > S L1
GT )
| ‘
CsSO011 CS051 .
2
- L2
Reset (P2 Not Clock)
e | S
Cs021 ‘] 5051
T2 = STC
Bipolar
Latches 4
Reset (-P1 Clock) [ |
Cso021
2y STC STC =0
A L1 A Qutput
Decoder i
L 3
€s021 P
5
é
7
Set/Reset (P1 Not Clock)

Diagram 4-208. ST Byte Counter

4-208 (7/70)

N

To ST Byte
Transfer
Logic

To ST Byte
Input Logic



> To Storage Unit

» 2 v 3
I 1 -
ROS Sense Latches | L DR
143 461
43 46
B STC
A ]
0 2
ROS Control -
Field-L
- Decoder
DR Set Marks
per STC -
I Set Marks per STC Decoder
» Set Marks (0-3) Mark 0
Set Marks (4-7) OR ORj 1™
Sat Marks per PAL(61)
CTOo11
L
CTon
B Mark 1
ORg T™
L —
CTo11
> Mark 2
OR| T -
+—
CT021
C
Mark 3 )
oRj T
~ 1 |
CT021
S Not PAL(61) A
CTO11 Mark 4
L oR [ Jorf T=
A
PAL(61)
CT031
031
D v “r
Mark 5
- ORg T ™
» RATE Switch
Late BCU Cleanup in SINGLE CYCLE cTost
for CPU Request STORAGE INHIBIT Position
Store or Test and Set A OR Reset Marks Mark 6 ‘
- Clock Master Reset orl T™
MC711
E Mark Mark Bus
- CT041 Bus
Mark 7
; R 7™
MB601
| 4
— CT041 -
Store on D Request
D R +
cques A Store
: —JOR
L
F Scan Request A
MCI171
MC171
e Diagram 4-209. Mark Trigger Logic
»
G
) | 4
H
| 4

7201-02 FEMDM
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©L/L) T1US°‘OIT+

2 v 3 v 4 v 5 v v v v 9
CCR T - I CE Console
Not L BITS 0-7 Switch Gating
ote: feat Interl
The output of each latch in the CCR can be Defeat Interleave Sw A 2oL
otk gated to the 9020 Out Bus (See Diagram 4-302.) State 0 o T — Test On
Test on Jatched E OR | _State 0 OR — aro Zor Test Test Switch On AL Test on Latched
CCR Defeat Interleave &
ExtBusO ¢ Register ch '._ Reverse Storage A Defeat Interleave
A N S OR State 0 or 1 or Test & Rev. Storage
— L 1 or tate 1
0 I__lel - Not State 3 or Test Disable Timer Key A Disable Timer Key (E m oR Set Rosar 11
— est A
Ext Bus 1 FCOO0T State 2 ¢ Latched E__
I N OR State 2 or 3 Not Test A | Check Reset PB__ .
| A L — OR o e CE Check Reset PB ROS 62-65 = 0101 A
s 3 360 mode latch) ROS 66-68 =011
tate Stop on CE Check
ML R OR State 3 or 0 or Test Stop on CE Check Key A
Ext Bus 2 { CCR Par CK PX331 (Block Spec Exec on SCON or SATR)
CCR2 | .
u A Y o CCR Seon 1 ‘ Disable Check Key A Disable CE Check Sw
] CE-1 I-Face A Allow CE-1 Ext Signals
@) L—E— § Good & Not Test l“hib”KCE Hardstop Inhibit CE Hardstop Key
* i - ey A pb——m———
Ext Bus 3 , OR CCR Scon 2 .
X JCCR3 CE 2 I-Face Allow CE-2 Ext Signals ' Repeat Test K
b— A L « Goodand Test A FLT Repeat Test Key A LR
Y
6) N A Not CCR ELCCE A FLT Test Key |, et ey
- 2-5 S— g
Ext Bus 4 ELC CE2[ A Force Interrupt oR Ros or FLT Test Mode
A T JIEI__ — ©R KW371
i LC CE3 — .
ELCCES]A Ros Test Ke A Ros Test Key
CCR 4 — y
A
(4) OR | _CCRScon 3 l ELC CE4
Ext Bus 5 A Allow CE-3 Ext Signals I
m (CE 3I-Face Good andNot Test FLT Backspace PB A FLT Backspace Gated
M A L l:l ’ Test Switch Restore State cKkspace
1, CCR Scon 4 || CE Logout PB
R i Allow CE-4 Ext Signals Logout PB Gated
- o) CCRS (CE 41-Face Good andNot Test A Allow CE Control A
FC371 ! SBO Gate F 1
Disable Check N = Teme N KW371
Allow Checks
Ext Bus 6 360 Mode oR | CE Ros Xfer PB A | Ros Xfer PB Repeat Ros Ad
CCRS CCR Bit 6 or ILOS epeat Ros Adr.
[ 1 A T OR it 6 or op|_LOGOUT Stop Sent to SE Repeat Ros Adr | A
I—— Mflﬂl ' 360 Mode P8 A 360 Mode PB Allow Subsys. Reset
6 ode Allow Subsys.
1o ‘ Error Gate N Reset or
IPL Status OR N A N A _] A N A Restart
A Error Gate YTk l Test on Latched OR N ] [
N SBO Gate Allow CE trol
Ext Start Latch N Frame 10 Allo:v SIC OR ow Control
o confro (
Alt Latch A I: Allow Inhibit CE Select A 4 -
Reconfigure Sel, [ N | MP501 CE System —‘I : I" Allow CE Sys IPL
L L Interlock Key On A or Restart
Set Inhibit
. A N
Ext Bus 7 First Step 'm m - PX3n
A T CCR7 I_I MP501
- (Not used for
control in CE.)
Reset %)

Gate Ext Bus to CCR"

Diagram 4-210. CCR Output Logic and Control Paths (Sheet 1 of 3)



TUS ‘01 (OL/L) WAWHA TO-10TL

Search Equal
SE 1

SE

A

Compare

OR

MPO41

PSBAR Configered

Any Frome Valid OR

Step PSBAR Enable 1-5

Step PSBAR Enable 6-10

v 3 v 4 v 5 v 6 v 7 v
Ext e f ccr [CCRBITS 8-23
A CCRBit BSE 1 r
(Ié) Phys PSOAR 12 ' A Note: The output of each latch in the
Feort CCR can be gated to the 9020 Out Bus
(See Diagram 4-302).
Ext Bus I Switch Decode SE 1
A CCR Bit 9 SE 2 Search Compare
L 1
9)
Phys PSBAR 11 A
Select Pulse SE 1
tch
Ext Bus 10 CCR Bit 10 SE 3 Delayed inv.Add. Bus A L ?hs‘clssle‘l)ect Late
A L N H Frame 1 Valid
(10) |
Phys PSBAR 10
Ext Bus 11 A
A CCRBit 11 SE4 e—
L —{ N Ir
an OR
Ext Bys 12 Phys PSBAR 9 VT
xt Bus
A CCRBit12SE5 A o
L Set Inhibit Al 1
o) _E . — FPOT1
Allow Inhibit
Ext Bus 13 POTT A
= CCR Bit 13 SE 6/DE 1 Inhibit Frame 1 SBO Gate Frame |
A L A -
- (13) A
= -
Ext Bus 14 A lor
A CCR Bit 14 SE 7/DE 2
L A -
(14) A
)_. _-—
Ext Bus 15 N
CCR Bit 15 SE 8/DE 3
A T
(15) A A
Ext Bus 16 e— A
A CCR Bit 16 SE 9/DE 4 Select Pulse SE 10/DE 5 SE 10/DE 5 Select Latch |
L Delayed Inv_Add Bus A L [Mcson)
(16} A IOR
A .
Ext Bus 17 A
CCR Bit 17 SE 10/DE 5 o
A L Frame 10 Valid —
I (17) A
A
Ext Bus 18 . MC925
A T — Set Inhibit {af T sw Search Equal SE 10/DE 5
—— —
(18) Not used for . MP0O41 SeCl.l'Ch Compare A
control in the Allow Inhibit Switch Decode SE 10|
computing
Ext Bus 19 element. A MPO41
A T
(19)
I_— MPpoo1 Inhibit Frome 10
Ext Bus 20
A CCR Bit 20 CE 1 Hold WDD CE 1 WRD
 S— L A- | Somple WRD and RDD CE 1 f [ CE 1 WRD Int Tgr
(20 CE1 1.F. Good and Not Test CE 1 WRD Sig In 1a] T Al T
Ext Bus 21
CCR Bit 21
| A L A |Scomple WRD and RDD CE 2 JAzit JAM
@n CE2 I.F. Good and Not Test
Ext Bus 22
CCR Bit 22
A L  |somple WRD ond RDD CE3 Hold RODCE | (CE1RDD  CE 1 RDD Int Tor
@) CE3 I.F. Good and Not Test CE 1ROD Sig ln |af T IA L
1 4
Ext Bus 23 CcCRBir 23 X
1l
Gate Ext Bus to CE A (st) A |semplewtDandrOD CE4 . JA?”E . AN
— ample Ext Tgrs
FC221 CE4 I, F. Good and Not Test
Reset JAOZY

Diagram 4-210. CCR Output Logic and Control Paths (Sheet 2 of 3)



©L/L) e€us‘orc+

2 v 3 v 4 v 5 v 6 v 7 v 8 v 9
Response IOCE 1 Inhibit Response
b 24 [CCR BITS 24-3I| = B —-E}
xt Bus .
A T ? Note:
(24) 1 The output of each latch
FC241 ~ in the CCR can be gated Release CPU Latch KX161 _ Gate Response 1 A
: to the 9020 Out Bus Response JOCE 2 A N IOCE Response
Ext Bus 25 ‘ (See Diagram 4-302). L Resporss TOCEZ | , | g 52t Release 1/0
. — Gate Response 2 :
A L I/O Int Gate /O Int Re Reaponse IOCE 3 =
@5 | “CCRBIt 29 ' 2 Gate Response 3__| A
A 1/O Int Reg IOCE 1 —
) ‘ 1/O Int Req 1 & 1 T Response IOCE 3 . L N I
Ext Bus 26 Not Inhibit | | KX161
Not used for
A L _———I control in the
(26) computing element. CCR Bit 30 KM311 .
1 A T -11/0 Int Reg IOCE 2 PIR
. “1/O Int Reg 2 & IOCE 1 Ext Int - A T PIR 1
Ext Bus 27 ‘ Not Inhibit | ] —
A T —
@7) CCR Bit 31
AN, |/CintReg IOCE 3
I/O Int Reg 3 & 10CE 2 Ext Int PIR 2
Ext Bus 28 ‘ Not Inhibit AR T |/
. Gate PIR to F
Hp— ' e
' (28)
Ext Bus 29 . ' IOCE MCK Int R - A T | PIR3
CCR Bit 29 nt Reg AOCE 3 Ext Int
I
A L
Mach CK IntReg 1 & AR T
29) Not Inhibit T
. ! MCK ' Int Priority IOCE 1 MCK Inf Rea & Pb .
Ext Bus 30 ‘ : nt Reg riority
A — CCRBit 30 KM331 A
Mach CK IntReg 2 P A T
(30) Not Inhibit [
' A IOCE 2 MCK Int Reg & Priority
Ext Bus 31
A T CCR Bit 31
Gate Ext Bus @31) Mach CK Int Reg 3 A T A IOCE 3 MCK Int Reg & Priority
to CCR FC301 Not Inhibit /
—R__;-—_ ) Interrupt Priority
ese
: Any IOCE MCK
OR ny Reg
KM331

Diagram 4-210. CCR Output Logic and Control Paths (Sheet 3 of 3)



TUSTIZY (OL/L) WAWHA TO-10TL

(T JO T 199YS) IOXIJ BIA SUIBUIONY AX 03 WT "TTZ- Weierq

; / / . / / / / / / / /
\ N X i 0 : \ { { { 0 ! i i { i . \ \ \
2 v 3 v 4 v 5 v 6 v 7 v 8 v 9
RPSB Instruction
FMTO
INPUT TO MIXER — — — — — L [ 0 l 0 I ! I 0 ’ 0 |sm l 2 Imlaul s | Symbol I o I X1 l M | X1 | Y2 l X2 |BL2’ s l Symbol
0 1 2 3 4 5 & 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63
FMTO-0 — — — — — = = FO FO F1 FO FO 5 ; 3lm e —— 32 63
Mixer 1 ' 1 I ' 1 ] | ] | | i 1 i J
FMTO-1  — — — — — — — FO FO F1 FO FO FO 6 ! - 3l—— — - — 32 63
Control . . ' | | | . | | [ | ) 1 !
Micro-orders | FMTO-2  — — — — — — — Fo FO F1 FO FO FO 6 FO Sa—g L — 3 ———— 32 . 63
FMTO-4 — — ——— — —F0 FO Fl FO FO 7 fO FO % 63 36 31 -52 55 :
1 1 J
FMTO-5,6 - — — — — — — FO FO F1 FO FO F0O FO FO 56 63 36 N ——— 52e— »55
NN o I ! | |
ol ! | 1 | |
A I AN b i | | i
MIXER OUTPUT _ _ X
TO XY REGISTER ofo | 1| o}o [Brifs2]er2fBL1] S Symbo! Y1 . X1 Y l X1 l Y2 | X2 |BL2| s | Symbol
o ' 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 2 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63
FMTN
INPUTTOMIXER'————-—Lio|S| Symbol |8L|BR|0|0| Y X J M|0|S| Symbol |BL!BR|O[O| Y l X I
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28" 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 45 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63
FMIN-0 — — — — — — — — — — 1 4|| —— e — e — M 63 40 33<4—>3‘|?
Mixer FMIN-T  — —— — — — FOF0 F1 FOCFO 9 F1 41 8 | 7o 27 — — — Ba——>3 4 P S ——
Control FMIN-2 — ———— —F0 FO F1 F0 FO 9 FO Fo 8 1 7 12 7 — ———28=—>31 | o I I
Micro-orders EMIN-5  — — e — — _+ _: I 'I_ _i_ _:_ Flo | ; ; | | i : ; ll : ! i :
FMIN-6 — — — — — — —_ - L g —_—
T T 7 0 T = i ! = 7 A t
FMIN-7 - ———— — FO FO F1 FO FO 41 FO FO 40 33 39 44 59 —— — 60 —=63 | |
Lorr e b o ! ! o Loty 1
I T Y A (O IS N | l ‘ P P | |
T A A : | ' | |
Yy Y Y LR I Y
MIXER QUTPUT “”‘“‘__‘XI("OI] |o| OIBR1|S2IBR2|BLI| s| Symbol | I , I | | [
N e ymbo Y1 X1 v X1 Y2 X2 BL2| S Symbol
0 1 2 3 4 5 6 7 8 9 10 1M 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3i 32 '33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63
CVWL Instruction
Input to Mixer for FMTW-0 — —  — oo — — — — — — — — — — Note: L register does not supply input to — — e — — — — — — —_—— — — — — — — — — — M | * | % IDA l DLI BL | BR| * =+ |5 ‘ Symbol | o | C]I * % * N I XS| xox x % * %
mixer during CVWL instruction.
32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 55 56 57 58 63
Input to Mixer for FMTW-1 - — — — — — — — — — — — —— —_— — — — — — — — — — — —— ———————————MI* * * * * * Y1 * * * * * * X1 J
32 37 38 47 48 53 54 63
Input to Mixer for FMTW-2 e — —  — oo o o e o ———— e e —— — — — —— — —  — —= M| * * * % *| N * X ok % * *I OX2 l
32 37 38 47 48 53 54 63
Mixer FMTW-0 — — — — —— FO FO F1 F1 Fl 37 34 35 36 4] e 47— o —_FO FO Fl 48 — 5 e e e e e 56 57 FO 49
3?:::’_’0”“ FMIW-1 — — — — — — P Y [ —l—{*}—i —— —— el g 5 — 59— — — — 40 63 o N
' FMTW-2 ———————l—l—|—|—|——|—~:—l —|—+—~————————l-:——————————i——{-——————}————J———-L—'—:—J——l- 38 47 54 o | | | :
l Loy | | ! Lo Lo I '
| P | | . 1 |
b I P ! by Lol | | Lo
bl ! | | i ' [ I
P b oy v v bbb (| (R i Y b4 v 4 i (AR t vyt
R 3 X N N 5 Y Y = " [ ] [ 5 o[l el o 1]
0 1 2 3 4 5 6 7 8 9 10 1N 12 ' 4 1 16 17 18 19 20 21 22 28 24 252 27 282 30 3 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63
Notes: Legend:
1. To trace the origin of a mixer output bit: (1) select chart for specific originates from bit 40 of the LM-register. Note also that FMTN=0, 1. FO = Bit forced to 0

instruction, RPSB or CVWL; (2)if RPSB is selected, refer to FMTO or

FMTN portion of chart; (3) find bit to be traced in XY register and;

(4) follow the line up to the micro-order being issued. For example, 2
assume an RPSB instruction and an FMTN micro-order and assume bit

8 is to be traced. Refer to the RPSB instruction chart, FMTN portion, 3.

XY register. Find bit 8 in the XY register and follow the line up to the
specific micro-order, If the specific micro-order is an FMTN-7, bit 8

5, and 6 do not set bit 8 and that FMTN=-1 and 2 set bit 8 from the
input bit 8 in the LM register.

2. F1=10it forced to 1
3. BR = 8rightness bit

AYS = Sign of O8Y2

Parity for all XY bytes is predicted from LM data parity and LM BL = Blink bit AOXS = Sign of &X2

parity bits. S = Symbol size CO0 = Character at major position

XY register is reset on receipt of either FMTO; FMTIN-1, -2, -7; DA = Dash C1 = Character at secondary position
or FMTW-0, DL = Dash length * = Not used




2 v 3 v v v
- L]
RE
SROSDR U Ry E
92 9596 0 15
96\92 95 1315 LM Reg
——(10001) SDBO 8 | LM Reg Bit 8
(10010)— l Set LM Line B L
—(10011) ) E(13-15) = 000 Reset LM Line B
Format ' Old A
pE08-19) = 001 N FMTO=0-1-2 Line A XL111
| | Ajor
, E(13-15)=010 —
{ L A Mixer
XMOO1
, E(13-15) =001 -
Format ' New A
(-E(13-19) = 010 N FMTN=1-2 Line A "
{ ] Alor ——ctine
L SDBO 36 - LM Reg Bit 36
Set LM Line E
|| P XY R
XMOOZ ST Bus 36 ORH A Bit geg
, E(14-15)=00 Set LM Line F*T ] T
Format ' Weather A _—
] Reset
OR
—I FMTW=0 Line A XL371 A |OR
. XX111
[ SDBO 40 LM Reg Bit 40 1
13215 = 111 XMO04 Set LM Line G L -
d EQs-15) =11 ST Bus 40 OR A
A Set LM Line H*T
OR Reset .l
—l FMTN-7 Line A XL401 A
XM004 SDBO 56
E(13-15) = 100 2260 00| ;
(L ( ) N Sef LM Line L L LM Reg Bit 56 XMO81
y E(13-15) = 101 .y ST Bus 56 OR
( A |OR Set Line M*T
- -
L E(13-15) = 110 L Reset
1A
XM006 FMTO=4-5-6 Line A XL581
Diagram 4-211. LM to XY Reformatting via Mixer (Sheet 2 of 2)

4-211,8h 2

XY Reg to SDBI Bit 8



< FMTO-0-1-2
LM Reg Bit P1 Is |
FMTO-4-5-6
LM Reg Bit P7 Is 1
FMTN-1-2
, XY
LM Reg Bit PO IS O Register
LM Reg Bit 0 Is O A A l,Sef XY Byte 0 Parity to 1 =
LM Reg Bit 8 Is 1 5
L A Byte
LM Reg Bit PO Is 1 A 0
LM Reg Bif O Is 1 Set XY Byte 1 Parify to 1 z
oR A lor 4 4 Pl
8
A ’ A
LM Reg Bit 8 Is O 1 B)flfe
A Set XY Byte 2 Parity to 1 15
1 A Y P2
XMO009 16
XMO009 : Byte
2
LM Reg Bit P4 Is 0
eg Bi s Set XY Byte 3 Parity to 1 z
LM Reg Bit 32 is O A l, P3
LM Reg Bit 40 Is 1 : 24
LM Reg Bit 32 Is 1 yte
LM Reg Bit P4 Is 1 A 3
Set XY Byte 4 Parity to 1 31
— : E - P4
OR 32
LM Reg Bit 40 Is O A _ : Byte
4
. 39
I,Sef XY Byte 5 Parity to 1 =3
A 40
Byte
MIN XMO009 ) 5
FMTN- : v : :
T | Set XY Byte 6 Parity fo | 47
FMTW-0 P6
. 48
LM Reg Bit P5Is 0 Byte
LM Reg Bit 36 Is 0 A 6
— Set XY Byte 7 Parity to 1 e
LM Reg Bit PS Is 1 ¢ >e yte 7 Parity to =
LM Reg Bit 36 Is 1 A 56
Byte
L 7
OR
A le3
A
XMO009
FMTO-4-5-6
FMTO-0-1-2 ]
LM Reg Bit P6 Is 1 A
FMTN-0-1
LM Reg Bit P7 Is 1. Ta
FMTN-6
LM Reg Bit P3 Is 1 ‘ A
FMTW-2 ]
LM Reg Bits 54-55 Even
LM Reg Bits 56-59 Even A
LM Reg Bits 46-47 Even
LM Reg Bits 46-47 Odd ] OR
LM Reg Bits 54-55 Odd A
A
LM Reg Bits 56-59 Odd
A
LM Reg Bits 46~47 Even
XMO017

Diagram 4-212. XY Register Parity Prediction Logic

7201-02 FEMDM (7/70). 4-212



v
2 v 3 v 4 v
Cleck P1 ST Bus (32) To 9020 Out Bus Bit (0)
Select R
Register Select
ROS (36-37) =00 Weite Select & A Gate T (32-39) to Select (0-7) A L Timing Gate Trigger A and Response PAM 1 or RCU 1
R rite Select Reg —
ROS (36-42) =0000011 A I Reset Sel Reg 0-7 STAT G for Scon Select
FS501
DR171 ORY (0) FX0z21 (True Multiplex Line)
| FS001 |
Timing Gate Trigger |N l I I
| |
Gate Select to T IN 1 Select Reg (0) Reset I ]
LT 1 A from PAM 1 or RCU 1 I
Respcnse PAM 1 or RCU 1
FS511 | 1
H ]
} I
0 o ne
Clock Pt ST Bus (40) i : To 9020 Ovut Bus Bit (8)
|
ROS (36-37) - 00 - A Cate T (40-47) to Select (8-15) ] A L Timing Gate Trigger Reconfigure Select SE T
A Write Select Reg — STAT G for Scar Select A
ROS (36-42) = 0000011 5507 Reset Sel Reg (8-15) or Scon Selec
ORQ (8)
pRI7! FS081 *
Timing Gate Trigger lN I I
Gote Select to T l N l I
u 1 Select Reg (8) Reset from SE 1
A Select to SE 1 via CE-to~SE P‘J
Recon Accept 1 Simplex Cable.

FS511

Reset Response from SE 1 via
_1 SE-to-CE Simplex Cable.

Diagram 4-213. Select Register - Select Signal Generation and Response Reset -

4-213 (7/70)




10€-+ (OL/L) WANWAA Z0-10CL

2 v 3 v 4 v 5 v 6 v 7 v 8 v
LAL (Read)
i_ 0 | LAL(O) Decode LS Reg 0 Gate LS Reg 0
| : | Decode LS Reg |
| | LAL(Read)
' | Decoder
LS80 | Decode LS Reg 24
| ] | LAL(1)
| L ] LAR (Write)
| | r-————7"71
LS Address from Q _ | I | 2 — l LAR(0) Write Decode Reg O T Req 0
LS Address from R > I TSE0T | : T | Write Decode Reg | A Gate T to LS Reg
LS Address from E . 1 2 | LAL@R) | | LAR (Write) ——
Gate Working Reg (24) fo LAR OoR | L ] | : Decoder Ls411
Force LAL(0) to 1(FIt-Pt) _’: | i LS?51 I Write Decode Reg 24
H Field _ ROS(36-42) 1 : I LR
] |
: i | LAL@3) I !
| l I : Write
| | ) LS851 . Local Store.
I 2 | LAR(2) -
| ] I | T - 1 T
| LS811 |
' ,: | AL GT —.{ !
| | |
Not Clock | | Clock | 1851 : L5812
| | | 3 | LARE)
T I | T !
b - | |
From Write Local Storage | | {
ROSDR | LSgéT |
I !V LaR@)
N
| |
I [
PO P8 o PO P8 PO | 15881 I
Clock —g0ns—sl s I [ 1 { ———
-P1 Clock | 1 | 1 |
-
Set LAL Latches teec— f PSR My —— | e
Set LAR (Write) Triggers ST Bus (32) H Dota  goitl Bit 0 (Reg 0) |
ST Bus (33) | PH
LAR (Write) Decoder Output us 1 A | e———— LS Data Bus 0
From | i p— ' OR
. Write=LS Trigger T-Register Lt ¢ ‘
\gnre :'s i 99 9 : - | Bit 0 (Reg 24)
peration _
Gate T to LS R
ote Tloto e m — Minimum 40-ns ST Bus (63) | Data rmpfi-'— ‘ |
ST Bus D v coincidence | A Bit | (Reg 0) |
us Data ngu 1\ 1 H ired . |
————H required. | - |
a LS Data Bus 1
. —————————
Set ST Bus Data into ZZZZZ% i L Cirl i i e_____ OR
LS Reg n Polarity- | i LSO i | Bit 1 (Reg 24) ‘
_Hold Latches | Positions 2 through 30 are not shown. i
el | ~ s } '
Set LAL Latches = — { : _ Data g Bit3] :
PH Bit 31 (Reg 0)
LﬁéL‘E:?::'d) Decoder (me— —— Note: LS Registers 1-24 : A t
Read LS are similar to — | —
Operation Gate LS Reg n — ——— register 0. | Ctrl | OR B_D‘f_'i‘”__?l’
Polarity-Hold Data p { LLS REGISTER 0 L3N _} Bit 31 (Reg 24)
Available e e i —— —
L Set LS Bus Data into ST (7700002100000001 ]

Diagram 4-301. Local Storage Read/Write Controls

]

7

LTo ST




2 v 3 v 4 v 5 v 6
‘CCRO BF501
Gate CCR to LS Bus (0-8) BF731| A
ATR-10 BF501
Gate ATR-1 to LS Bus (0-8) Br721| A
ATR=2 0 BF501
Gate ATR-2 to LS Bis BF731 | A
CHECK REG 0 BF501
GATE CK REG to LS BUS (0-7) BF731| A
Ext Bus O BF501 [_!. D ——— —— e —1
Gate Ext Bus to LS Bus (0-7) BF731 A ) Bit O
" ST Bus (32) I - I
Ext Reg 0 BF501 H PH A |BitO Reg O) '
Gate Ext Reg to LS Bus (00-07) BF721 A l l « 5 LS Output Bus 0
oR Gate T to LSReg 0 4 Bit O (Reg 24) T OR
Select Reg 0 BF501 | 75007 I
Gate Sel Reg to LS Bys (0-7) BF721 A Gate LS Reg 0 { Ls001
DAR 0 .. .BFS501 . 9020 Out Bus Bit 0 I
Gate DAR fo LS Bus (0-7)" pezat | A |
: - |
DAR 0 BF501 St b 2) | Bir 1 l
Gate DAR Mask to LS Bus (0=7) BF721| A — PH Bit] Reg®) |
BFOO! I A |
f ¥ LS Output Bus 1
OR Bit 2 (Reg 24) ¥ OR
I Lson
| | 15011
9020 Out Bus Bit 01 | .
| I
h N
| T T |
ST Bus (63) | Bit 31
: PH L s e 0 |
f
CCR 31 BF591 gron I T LS Output Bus 31
A = | Bit 31 (Reg 24) J OR
Gate CCR to LS Bus (24-31) BF711 5 .
Ls31"
ATR-131 RS9l | I 53
A
Gate ATR~1 to LS Bus (24-31)  BF70I 9020 Out Bus Bit 31 | !
T
ATR-2 31 BF591
LS Register 0 I
Gate ATR-2 to LS Bus zak] s —_— —
Note: LS register 1-24
PSBAR 31 BF591 are similar to register 0.
Gate PSBAR to LS Bus sr7or] A BF311
G Reg Bit 7 BF601
" Gate G Req to LS Bus (24-31)  pr7yq] A
Ext Bus 31 BF591

Gate Ext Reg to LS Bus 24-31) gzi1] A

Ext Reg 31 BF591

‘Gure Ext Bus to LS Bus (24-31) ge701] A

Select Reg 31 BF591

Gate Sel Reg to LS Bus (24-31) BF701

DAR Mask 31 BF591

‘Gate DAR Mask to LS Bus (24-31)8F701] A

Diagram 4-302. 9020 Out Bus to LS Data Bus Gating Logic

4-302 (7/70)



Error on LS Bus (0-7)

LS Bus P(0-7)

Error on LS Bus (8-15)

LS Bus P(8-15)

OR

BF441
Error on LS Bus (16-23)

LS Bus P(16-23)

Error on LS Bus (24-31)

LS Bus P(24-31)

Diagram 4-303. LS Bus Parity Generation or Check

v
L
LS Bus O
LS Bus 1 IN l
LS Bus 2 LJ
LS Bus 3 A o
LS Bus 4 ODD - A
LS Bus 5
LS Bus 6 : BF401
LS Bus 7
BF401 -
Generating LS Bus Parity
A
L— OR
LS Bus P(0-7) A
BF401
N
LS Bus 8 L.[
LS Bus 9 E
LS Bus 10 [ N
LS Bus 11 L dor
LS Bus 12 OoDD N .
LS Bus 13
LS Bus 14 BRATI
LS Bus 15
BF411 »
A
bred OR
LS Bus P(8-15) A
— BF411
) N
LS Bus 16 —
LS Bus 17 l‘:
IS Bus 18 | -
LS Bus 19 i_ OR
LS Bus 20 ODD A
LS Bus 21
LS Bus 22 BF421
LS Bus 23
BF421
=
A
LS Bus P(16~23) A
BF421
LS Bus 24 li'
LS Bus 25 ' I_‘
LS Bus 26 N l -
LS Bus 27 [ A
1S Bus 28 - ©oDD —°R
LS Bus 29 A
LS Bus 30 BF431
LS Bus 31
BF431
:
A
—]OR
LS Bus P(24-31) A
BF431

Not Generating LS Bus Parity

Ingate LS to S or T Reg

(Not) Block I-Fetch

A

LS Bus Check
(Ck Reg Bit 17) LS Bus Parity Check
L

BF441

7201-02 FEMDM (7/70) 4-303



oL/t) 10v+

SAA(0)

SAA(I-6)
L

SAA@7)

2 3 v 4 v 5
Serial Adder Bus A
Gate F N
Larch 86 1 fo S04 ' )
atcl F to SBA N - Not 0 to SA(0)
Clock T A SBA(0-3) to SA(0-3) Tor T + 61
F(0
0 or $BA(O) A
~~ RF001 Not ASCII Code Zone t
RF801 - AR001 —
- N
£3) A SBA(0-3) to SA(0-3) Ct A [oR]
Lot SBA(4-7) to SA(0-3)1 1
or SBA(4) A
1 to SA(O) T —
o A Excess-b
Fl4) AROAT |
J. R0l AR0OT
A SBA(4-7) to SA(4-7) Tor T+ 6%
F@)
litaN— oR SBA(7) A
RFO41 SBA(7) 1
Gate A(0-7) RO Not SBA(6) A
‘ to.SBA :
—E AB to SBA T Sign Correct SBA(4-7) T ]
Clock A Nor 3B
ABC = 000 AQ) A ot SPAG) A [OF
Sign Correct SBA(4-7)
REB0T = N N
SBA(4-7) to SA(4~7) Ct A
e
A3) A OR SBA(3) -
SBA(0-3) to SA(4-7)t A
RB735 Y ey
>—1
A4) A
N 1 ROS Micro-order
=~ RB735 1t Gate Control Triggers
AD) A
Gate A(8-15) RB737
to SBA
- J— ™
A
ABC = 001
RBSO1
_ Gate B(56-63
to SBA
| T+t
Nl l
ABC =111 B(56) A
RB803 ~ "Re7AN
—1
B(59) A
RB743
-
B(60) A
<~ Re743 A-Side
B(63) A
RB745

Diagram 4-401. Serial Adder Input Bus Logic

ROSDR 81 =1
Clock

—

Clock

Clock

—-E ST to SBB

ROSDR 12-15 = (1010)

ROSDR 12-15=(1110)

Clock
STC =000
-
STC =001
- «[-
STC =111

B - Side

7 v 8 v 9
Gate ROSDR Serial Adder Bus B
21-24 to Emit (0) >
$BB O3 Not 0 to 5B(0)
7 I $BB(0-3) to SB(0-3) A
SBB(0) SAB(0
Emit (3) OR OR—-328(0)
{ Sub 1 Lo Dig or + 64 1
or 9 00-03 A
, AR50 AR501
Gate N(0-7) 1, p:
L 17
= SAB(1-6)
N Bit (7){ ‘ 1y
Gate N(8-15) \ p;s () SBB(0-3) to SBB(4-7)
fo 388 ] or | ‘sse) A
—
N_Bit 15
SBB(4-7) to SB(4-7) A |or|—322®)
o or |_588(07)
Gate $(0-7,
tcasgl! ] Sub 1 or + 1 Lo Dig -
T - or - to 04-07 A
S(0)
<
5(3)
sS4
Gate $(8-15) -
to SBB
T 2
S(7)
Gate T(56-63)
to SBB
1 7
T(56) :
-
7(59)
-
T(60)
T(63)




v

Bit Carry (0)

Bit Transmit (0)

Bit Carry (1)

Bit Transmit (1)

Serial Camry

Bit Carry (2)

Carry into SAL(0)

Bit Transmit (2)

Bit Carry (3)

Carry into SAL(1)

Carry into SAL(2)

Bit Transmit (3)

2

SAA(Q)

SAB() A
AS001
OR
AS001

SAAQ)

SAB(1) A
ASO11
OR
ASON

SAAQ)

SAB(2) A
AS021
OR
AS021

SAAQ)

SAB(3) A
AS031
OR
AS031

Carry out of Group 1

Ne
Developed Carry into (0)
AS081
Carry into Group 2 Bit 3
Bit Transmit (3)
Bit Transmit (2) A
Bit Transmit (1)
OR
. A
Bit Carry (3)
Bit Carry (2) A
Bit Carry (1) —
L
AS001
Carry into Group 2 Bit 3
Bit Transmit (3) A
Bit Transmit (2)
l—{ OR
Bit Carry (3) A
Bit Carry (2) ——
AS011
Carry into Group 2 Bit 3
Bit Transmit (3) A
] ] (3 OR
Bit Carry (3)
AS021

Carry into Group 2 Bit 3

Carry into SAL(3)

SBA(0) from AB or F

Diagram 4-402. Carry Lookahead Logic, SAL(0-3)

SAA0)

SAA(1)

SAA(2)

SAA(3)

SBA(0-3) to SA(0-3) Tor T + 61 Al
SBA(1) -
A |or
SBA(2) -
A
AR0OT
SBA(1) <1 l
N A
SBA(2) L—JORr
A
AR001
SBA(2) I N ]
L A
AR021
SBA(3)
’ A
—
AR021

t ROS Micro-order

Diagram 4-403. Decimal Add 6 Logic

7201-02 FEMDM (7/70) 4-402, 403



4-404, 405 (7/70)

» 2 v 3 v 4 v
SAA(0)
A Bit Carry (0)
SAB(0)
AS001
A
T OR Bit Transmit (0)
AS001
A Half Sum (0)
ul
| L JoR|—
Carry In ’_— A
No SADDL Carry Group 2 ) -
B } A Decimal Correction I? A
DEC COR (0-3) L - SAL(0)
AS031 ] L
Sum (1) A
Sum (2)
AS001
> Half Sum (1) and No Carry In
Carry and No Half Sum (1) OR
Decimal Correction I
N
c A
- SAL(1)
Carry into 1 OR o -
Half Sum (1) A Sum ) A
—yOR
oc
4 ASO11 R N '
N Half Sum (2) and No Carry In
Carry In and No Half Sum (2) OR
Decimal Correction
Nl
D Carry into 2 SAL(2)
A ped OR
Half Sum (2) L
—{OR A
A
. AS021
AS021
[ 4
N
I Half Sum (3) and No Carry In SAL(3)
OR B
Carry In and No Half Sum (3)
tros Micro-order
E AS031
Diagram 4-404. Decimal Correction Logic For SAL (0-3)
| 4
SBA(1) [
SBA(0) A
F SBA(2) A
R
AR101
SBA(5)
SBA(4) A
=1 OR| Invalid Digit
OR
> SBA(6) A Set STAT E
Decimal Correction A E 1's to SAL
AR101 FAR(;O] ofce s
SBB(1) ‘ N Invalid Sign
oA N
SBB(2) A
AR601
SBB(5)
SBB(4) A
> I | OR
SBB(6) A
AR601
Diagram 4-405. Invalid Digit Logic
H
»



2 v 3 v A v
SBA(0)
A Bit Carry {0)
SBB(0)
AS001
Bit Transmit (0)
OR
AS00t Half Sum (0)
A
-
anpt AT
L4 SAL(0)
OR
A OR L
ort
AS001
oert A
tROS Micro-order
Diagram 4-406. Logical Functions, SAL (0)
Not Bit Transmit (1)
Bit Transmit (2)
Bit Carry (3) A
Not Bit Carry (2) Eight 4-Way AND's
L AS034
Bit Carry (1) or K1 (0-3) > i1 1 0 0 o0 O
A
K2 (0-3
l ©-3) L 1 0 0 1 1 0o 0
Half Sum (0) > ¢ 1 0 1 0 1 o0
Bit Transmit (1) A
Bit Carry (2) Odd Transmit Bits (1-3) 0 0 1 0 1 1 0
oz ERERER
OR
- AS034
Not Bit Transmit (1)
Bit Carry (3) OR
Nof Bi "
ot Bit Transmit (3} Even Parity Bits (0-3)
-
. orl A K2 (0-3) Even Parity Bits (4-7)
Bit Carry (2) K3 (0-3)
K3 (4-7)
Bit Transmit (2) OR
Carry into Group 2
Not Half Sum (2) AS032
. I__
OR
Carry into (2) —
Half Sum (2) OR
Not Half Sum (1) Arithmetic Set Parity
Carry into (1) OR| A
-
N
Half Sum (1)
Not Carry out of Group 2 —
Decimal Correction AS032 OE Function?
A
OR Functiont —_—
A

Eight 4-Way AND's

AS075

i

lg— ©

7

1 -
< -

I

OR

AS075

SADDL

Not Logical Operation A

Force SAL Ones Block Error - LR

OE Transmit Bits (0-7)
(Odd Number of Bits)

OR

Logical Set Parity

OE

QE Par A - Par B and Parity Adjust

AND Functiont

SBA Parity
SBA Parity Adjust OE
AR582
SBB Parity ‘l—d
SBB Parity Adjust oE

AR582

Diagram 4-407. Serial Adder Parity Predict Logic

AS075

tROS Micro-order
Note: Shaded area indicates additional
controls for decimal operations only.

Parity
(0-7)

AS075

7201-02 FEMDM (7/70) 4-406, 407



> 2 v 3 v 4 M 5
B(66)
B(66,67) to SAL(0-7) A
A(28) —
Dvd Sel L1 fns Al ok N Prod Quot Bits to SAL(0,2,4, or 6)
A — L
Floating-Point A
A4)
ASTI ] A Invert Predicted Parity
['____ oR l Ni [Turn on K2(4-7)]
A
| 4
A
Dvd Sel LO Ins
L o [l Prod Quot Bits to SAL(1,3,5, or 7)
A(28) A L
B(67) —
B B(66,67) to SAL(0-7) A
ASITI
Diagram 4-408. Serial Adder Product-Quotient Bit Logic
4
Roller 5
Position 4
. B(32) AB-PADDB
ROS(87) Gate B(32-63) Bit 21 : A Bus 32
ROS(89) A o PADDB(32-63) B(32-39) - PADDB(32-39)
-
C ROS(90) T . B(40-47) - PADDB(40-47) RETTT
B(48-55) - PADDB(48-55)
al
B(56-63) - PADDB(56-63 AB-PADDB
RB813 ( ) ( : | Bus 33
B(33) A
RB711
>
A. T-Field Gate Control Trigger; =
'B' Micro-order (1011); l
Dec-order T11; AB-PADDB
Gate B(32-63) to Parallel A Bus 39
Adder B-Side (32-63). B(39)
RB713
D
. Roller 5
Position 4 7(32) ST-PADDA
> ROS (92) Gate T(32-63) Bit 1 A Bus 32
ROS(93) A o PA?,.D_Ai_"i‘é@ 7(32-39) - PADDA(32-39)
_ROs(94) T(40-47) - PADDA(40-47) RT715
T(48-55) - PADDA(48-55)
il T(56-63) - PADDA(56-63) ST-PADDA
RT807 | Bus 33
A uUs
E T(33)
RT715
L
B. U-Field Gate Control Trigger;
'+T' Micro-order (1110); ST-PADDA
Dec-order U13; Bus 39
> Gate T(32-63) to Parallel 1(39) A
Adder A-side (32-63).
RT717

Diagram 4-409. Gate Control Triggers for ‘B + T’ Micro-order

4-408, 409 (7/70)



2 v 3 v 4 v 5 v 6
4 63 4 63 P -~
P 7~
~
7~
~
~
PAA PAB P -~
e
~
P
~
rd
~
Section 4 Section 3 Section 2 Section 1 (
|
Group |
15 14 13 12 11 10 9 8 7 é 5 4 3 2 1 I
|
4 718 11|12 15016 19]20 23|24 2728 31|32 3536 39|40 43|44 47]48 51|52 5456 59]60 63 |
4 Latch-Shifter Logic 3l 62‘!
[___._—______.____.____._._._.—____.__,
|
D Bus 47 | |
K Bus 47 1
ST Bus 47 H OR I
I Rz |
. I OR A Operand
All 1's to PAA or Bit Transmit | Bit Transmit 47
l To Carry
' Lookahead Logic
AB to PAB(47) | Bit Carry I 8it Carry 47
I B Operand A I
IC to PAB(47) OR
i AP | Half=Sum 47
! Half-Adder Logic (Bit 47) |
e e e e e — —
Half-Sum 47
re_ "—‘
Bit Carry 48 l = I ;————_——_—__——__—-1
- " 1
Bit Transmit 48 : — l | v Not Half-Sum 47 I
Bit Carry 49 1 A I 1
A
= | Corry into Bit 47 | Sum 47
T | OR
Bit Transmit 49 N | | |
Bit Carry 50 | Carry into'Bit 47 \ I [ ] Not Carry into Bit 47 I
}——q CR 1 : liﬁ l
T A
i I Half-Sum 47
Bit Transmit 50 : A | l '
Bit Carry 51 ! l I |
Not Group 4 Carry — L Full-Sum Logic (Bit 47) J
Carry into Group 511 A | —_————— == —r——————————
| AP471 I % |
ero Shiftl (—e)
Ic - tomBit—47 Loai ! Zero Shiftt ( A
| Comy-into-Bit-47kogic | Sum 51 . H I
T
Lefi-4 Shiftt (L—» A
* A 'not group 4 carry' signal indicates that on actual i e ) T PALUT | Latch-Shifter 47
fg " :{pos‘gr'ons 48, 49, 50, and 51) has Sum 43 1 —10R L
carry from group ith e ' 'y . . T |
not occurred, thus allowing a predicted carry {carry- Right-4 Shift  (R—) ] A
into-group=5) to enter bit position 47. The absence Scan Out 47 : | Extended Clock |
of a 'not group 4 carry' signal (indication an actual t A _—1
carry) inhibits predicted carries from entering bit Scan Bypass } AP471 |
position 47. Sum 46 ]
Right1 Shift (= R1—>) ] A |
$ROS Micro-order.

H Predicted Carry

Diagram 4-410. Parallel Adder Bit-Position Logic (Bit 47)

i_ T Latch-Shifter 47
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2 v 3 v 4 v 5
4 63 4
PAA PAB
~
~
-
Section 4 Section 3 Section 2 Section | Ir
Group I
15 14 13 12 n 10 9 8 7 é 5 4 3 2 1 |
' !
4 718 11|12 15]16 19§20 23|24 27]28 31[32 35|36 39|40 4344 47|48 51|52 5556 59)60 63 | B
R Latch=Shifter Logic sofss_ 6ZI|
Bit 63 T it
i form! Hot Carry AR Carry into Section |
Bit 62 Transmit
N Group  Transmit L_‘
Bit 61 Transmit A AP651
Bit 60 Transmit Group 2 Transmit ) )
Group 3 Transmit A Section 1 Transmit r
AP637 A
Group 4 Transmit l OR Carry into Section 2
AP&41
Bit 48 Carry — L]
AP&51
Bit 49 Carry —
Bit 48 Transmit A
Bit 50 Carry 1
Bit 49 T it
il A | el Grous 4 Carry —
1] Group 3 Carry
— Group 4 Transmit A
" . Gi 2 Ce - A
Bit 50 Transmit A G"°UP . T“"’Y Section 2 Tronsmit Carryinto Section 3
" roup 3 Transmit arry ‘into Section
8it 51 Carry A or Section 1 Carry —{ Ok
AP637 M1 A
— Section 2 Carry ~—1
Group 2 Transmit A APé:
Group 1 Carry
AP64]
A
Section 3 Transmit
OR Carry into Section 4 ‘
A
A
Section 3 Carry et
AP661
Bit Carry 32 =~
Bit Carry 33 —
A
Bit Carry 34 —
A
H i Full-S
Bit Transmit 32 = Cory into Bit 31 Logic (31)
Bit Transmit 33 1 Half-Sum Bit 31 L
Bit Transmit 34 A A
Bit Carry 35 |—jor
Not Group 8 Carry  ~ —e r"l A
. N
AR Corry into Group 9 A I_'
AP311
AP3I9 AP3N
Group 9 Carry _ Bit Carry 31 —
—or Carry into Group 10 {—1or Carry into Bit 30 Full -Sum
. A — Bit Transmit 31 A LLogic (30)
Group 9 Transmit calocull L Half-Sum Bit 30
AP319 AP301 A
—a OR
Group 10 Carry e A
| Bit Carry 30 — AP301
G 10 T it A
rovp fonsm! or Carry into Group 11 |
[ } st Tramsmit 20 A
Carry i -
A ok arry into Bit 29 Full-Sum
Logic (29)
A Half-Sum Bit 29
AP319 A
" AP —OR
Group Ty A
—] Bit Carry 29 — E
" — AP291
Group 11 Transmit A |
[ A
A OR Corry into Group 12 {
A Carry into Bit 28
= ] or A Full=Sum
- . Logic (28)
Half-Sum Bit 28
A S
A —or
Bit Transmit 29
AP319 Ml A
AP281
I_l AP281
PO P8 PO
CPU Clock —_._J—! J
Bit Carry/Transmit —————
Group Carry/Transmit e en e r——
Section Carry/Transmit ———————
Carry into Section R —
Carry into Group ————
Carry into Bit
Full Sum Development ———————
* Timing for direct carry not requiring a
carry lookahead group carry .
Diagram 4-411. Parallel Adder Carry Lookahead Logic
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Not Bits 48~51 Odd

m Bits 48-51 Odd

2 v 3 v
48 Half~Sum
Not 49 Bit Transmit OE
Not 50 Bit Transmit Odd [~]
- - Detect u
Not 51 Bit Transmit Logic
AP513
49 Half-Sum
50 Bit Carry A
51 Bit Car —
: 24 OR [l
Not 49 Half-Sum A | I
50 Half=Sum
AP513
3 A
Carry into Group 4 ]— OR { NI
Not 51 Half-Sum A
—
A
1Duplicure logic is used for generating
parity~predict signals of opposite polarity L
simultaneously (without use of additional
inversion function). A
L OR
t
A
A
AP513

A. Parity Predict, PAL(48-51)

[

PAL(48-55)
Parity

Right 4-Shift
Predict 44-47 Not Odd
Parity Right 4-Shift A
Predict
PAL(44-47) L lorl—
Predict 44-47 Odd A
AP473 i
AP555
Zero Shift
Predict 48-51 Not Odd
Predict 52=55 Not Odd A
Parity . — OR
Predict Predict 48-51 Odd —
PAL(5_2-55) Zero Shift
Predict 52-55 Odd - A
AP553 AP555
Left 4-Shift
Predict 56-59 Odd ] A
Pari 4
Pre:j?::t Left 4-Shift [For|
PAL(56-59)
Predict 56-59 Not Odd A
AP593 AP555
Right-1 Shift
Not Sum 55 A
Right 1 Shift
Sum 55 [ |
A
-
—1t OR |—
A
A
B. Parity Latch-Shifter Logic, PAL(48-55) AP559

Diagram 4-412. Parity Generation, PAL (48-55)

P2 Clock Extended

L
| S

AP555
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Half-Sum 55 !_ _|
Half-Sum 54 i ;
Half-Sum 53 || oE '
Half-Sum 52 |
| ot |
AP763
Half-Sum 51 I :"”;S“:' . I Indicote
Half-Sum 50 | gessy | Half-Sum
} A Precheck Error | Error (48-55)
Half-Sum 49 l OE N P3 Ext or no ERR N A T ¥
Half-Sum 48 ; AP761 L I
I
AP763 AP8O1 OR |
. l Half-Sum Error l
A-Side Parity Bit for 48-55 | AP761
B-Side Parity Bit for 48-55 1 ;
1
| M P2 Clock or I
l P3 Clock oR Half-Sum Error N
l Hal f~Sum Error l
| AP801 |
L Half-Sum Precheck (48-55) J
Half-Sum Error 48-55
> Half-Sum Error 48-55 .
Half-Sum Error 56-67 Half-Sum Error
Holf-Sum Error 40-47 OR (32-67)
Half-Sum Error 32-39
APSOT  Not Left Shift T
A
Half-Sum Error 24-31 | Half-Sum
Half-Sum Error 16-23 '('L°’§;)5um Error ™ Error Indicate Half-Sum Error
Half-Sum Error 8-15 OR = A T
Half-Sum Error 4-7 ) +04 Extd Inhibit Clock on PA Half-Sum Error
X ——
APE0] A —
AP801 $_
— or Er;or
S_
Odd Half-Sum —
) Errors PA(4-67)
OF — K081
D . Half-Sum Error Trigger Set
OR
AP801 Full=Sum Full-Sum Error
Error Logic
Error Reset Gate
o Not Clock
—J
> PO Clock
' A I ) Clock
Not Error
' AP741
Diagram 4-413. Parallel Adder Half-Sum Checking Logic, PA (48-55)
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» 2 v 3 v 4 v 5 v 5

o Bits 48-51 Odd/Even
8-Bit Parity
From 4-Bit Group E;eljer;:ﬁon Generated Parity for Full Sums 48-55  PAL(48-55) Parity
.- Parity Predict Bits 52-55 Odd/Even o 48.55)
A : AP555

| Odd Detect Logic

N Latched Sum 48
i tched Sum 49
> Lotched Som Latched Sums 48-55
Latched Sum 50 Plus Generated Parity Full-Sum ‘Indicate PAL(48-55)
Latched Sum 51 OF |Ni Are Even Error (48-55) Full-Sum Error
Latched Sum 52 +P2 Extended | A T
Latched Sum 53
Latched Sum 54 Error Reset Gate ‘
B Latched Sum 55 oR AP555
AP554 PO Clock _l——
Not Error A
AP741
- 4
. — E
rror
1 o
c — T
S Full-Sum Error 65-67 ‘)_'
- 56~
Full-Sum Error 26-63 Inhibit CPU Clock L i
Full-Sum Error 40-47 Kwos1
. Fuli-Sum Error 32-3% OR Fuli-Sum Error Final
Full-Sum Error 24-31 OR Error Error
4 Fuli-Sum Error 16-23 ' -P1 Clock I A L
B Full-Sum Error 8-15
Full-Sum Error 4-7 ) +P0 Clock
APSO1 AP801
D Half-Sum Half-Sum Error
Error Logic
AP8O1

S » Diagram 4-414. Parallel Adder Full-Sum Checking Logic, PA(48-55)

a 7201-02 FEMDM (7/70) 4-414



Diagram 4-416. Parallel Adder Set-Condition-Code Logic

4-415,416 (7/70)

> 2 v 3 v 4 4 5 v 6
A(28)
Gate Excess 61' A
| PAB Bus 29
A(29) - Propagate Sign OR PAB Input 29
A Gate Excess 6 to PAB(29,30)
A(30) OR
. AP291
AGY) A PAB Input 30
PAB Bus 30 OR
RB747 AP301
|
| Gate excess 6 to PAB positions 33,34; 37,38;
I 41,42; 45,46; 49,50; 53,54; 57,58
1 in a similar manner.
|
B(60)
Gate Excess st A
| PAB Bus 61
-
B(61) N 2, ICEBus 61 OR PAB Input 61
5(62) oR ate Excess 6 to PAB(61,62)
AP611
-
e
B(63) A PAB Bus 62 o PAB Input 62
Q, IC Bus 62
RB753 AP621
fROS Micro-order
Diagram 4-415. Parallel Adder Excess 6 Logic
Result Sign Minus E_L -
Set Cond
C Floating-Point A Code Bit 10
PALO)  paLg) tSTAA if PAL(32-63) = 0 ] ox STAT A
L PAL(®) PAL(32-63) = 0 T RW341 Based on
m(”— PAL(7-67)
kel LA Set Cond
1 Not PAL(7-31) = 0 A Code Bit 01
D APO71 ORrR N KS021
PAL(2S) Not PAL(32-39) = 0 -
PALGO) ] Not PAL(40-63) = 0 PAL(7-67) = 0 _ Rw34l
PAL(31) FAL(T])— Not PAL(64-67) =0 ° ;
¢ .
{ — TSTAA if PALZ-67) = 0 verflow (STAT B)
AP6 A Set Cond
[ For |_Code Bit 01
Result Negative A
APO71 E(5) Fixed-Point
" Shift Double
Shift Instruction RW341 ,Bused on
PAL(32-63)
trOS Micro-order L
- A -
Note: This diagram illustrates how the Not A(0) to Cond Code ﬁ Result Positive A ?:ZS%?? 10
condition codes are set; it is not intended —a OR N OR ——————
to be a detailed diagram. Not T(32) A L_J R
RW343
RW341



FLT Inhibit Clock

Clock

Diagram 4-501. STAT B Logic

v 3 v 4 v 5 v 6
A STAT Clock PO
SCAN
1(55) A
STAT Clock P!
b pLy |— =2 Set STAB if SA(0-7) =01 —
SAL(0-7) =0 A
DLY STAT Clock P2
s8DOVt (Decimal Overflow) —
; Decimal Overflow A
PO + 140 ns
b—4 TD 1
S-) set STAB if PAL 31F —
PAL(31) STAT B
oty b ouy P2 + 140ns A —
T
Gate Exp Ovflo to STAB* A
Fixed-Point Overflow
= KS031
Set STAB on Left Shift Overflow A
Left Shift Overflow Check
B 32 to STAB and T 32 to STAGt A
B(32)
System Reset e Reset all STAT's
PO —1 OR STAT Tgr Reset l
A orR |
Reset F1)1 Reset STAB
Ks151
STAT Clock PO
STAT B A
Set STAB on Left Shift Overflow T
L -
——4
Gate Exp Ovflo to stast A
Not STAT B Latch OR
R——
KS141 I
set STAB if PAL 311 A N
B 32 to STAB and T 32 fo STAGT - ROS Micro-order
; ! PO +140 ns A

2701-02 FEMDM (7/70) 4-501
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91307 Suren pue Sursusg 1senbay 1§ 109y urerderq

o

SAB(5-19)

LAB(O-11)

Address
Decode
Logical

| SAB(1-4)

OR

A SDBI (0-63)
~

MB163

In Key Bus

Store

Normal Operation

Double Cycle

YvYYy

v 2 \4
3 v 4 v 5 v
(~_Storage Request from IC 3 Cycle Roller 3
Hardware IC Storage Request 3 Cycle OR Position 1 CPU Request Sync Latch
Generated ) Storage Request IC 4 Cycle —-|_ Bit 0
i 1 CPU Request
Not FLT.Inhibit A IC Sync CR\ - T
Clock OF
A | .
A
. MC161
IC Reg. (ROS Generated) IC Sync
T —x Ty __! Not FLT Inhibit Reg 1C Request
—L Storage Reg D3 Cycle A Clock Al T
Clock (Hardware Generated) Roller 3
Not Inhibit R ts P?sition 1
> Mco66 e D1 Teques T Bit 1 MC066
oc
Storage Reg D4 Cycle
)
D Reg Storage XY Reg
ROS Generated
D Reg Storage OR Not Clock
DS Roller 3
‘Sync Position 1
Not Block D Sync — T B?:Izlon D Request
A
B Clock 1 Scan Sync Clock |A T A
Clock ' Clock |A L
MC062
Mcoel Not Clock MCO61
. R }— GT
MC068 ” o
Scan Reg Storage (ROS Generated) _._EIL
’ Clock A Scan Syne Not Page Scan Request
T .
. . T
Scan Storage Reg BCU Late Clean Up A Clock | A .
(Hardware Generated) Not CPU Request - Gate PAL to D or IC Gate PADDL| g7
A ™y A to Bus
Clock Co% 1C Sync Lih A Not FLT Inhibit |
D Sync Trigger - —
Clock yne Trigg A 3-Cycle Sync Mcoss Gate PAL to D (ROS) [OR
Clock T
D Sync Lth — Clock
Storage Reg D3 Cycle OR
C Gate PAL to IC(ROS)
(Hardware Generated) < = Sterage Reg 3 Cycle | OR MC062
Storage Reg IC3 Cycle . Roller 3 rm—————- - pm——————
3-Cycle Access (ROS Generated) 3~Cycle Sync Not FLT Inhibit Requests >—® Position 1 }IC Sync Lh 1 1.DSynelth
Clock D B — A Bit 5 LGure PAL to ICJ Gate PAL to D
- C ocl - e e—————— —— — ————
ok Not Clock 3-Cycle R
ocl Request XV * XY Sync XY 'S
MCO71 Not RS Branch Reset 3-Cycle Reg T “1— To Diagram A;i X: STO [))(Y 2 v b [ N l
4 Clock™ —A T | e cg Slorage XY Reg 14 LS
Clock Clock
Store On D Request (ROS Generated) MC071 MB285°
OR
. R )
Decode Test and Set Test and Set Scan Req Trigoer A 1
Clock 1A 7 N T L-IN
D Late BCU Cleanup D Req Trigger A 6 : . P
For CPU Request A Store On D Req - 2
D Reg Trigger . >
Suppress Log Check M8t MC171 Bow o
: Store 5
Not Diagnose Reverse ol .
Roller 3 9 A T :
Position 1 Normal Op 3 Scan Req Trigger e -
Bit 3 X Not CPU 3 Trigger Inhibit
‘ Not CPU 2 " Storage Protect Gate Key to Bus
> Normal Operation ot CPU 2 Latch m GT
Decode Set Key Set Key ] Not Normal Op OE |— DR MCI71 A . oR
Clock . T OR -
1a MCI66.  Mmps0s N MBEO1
RS Format (E Reg 01 = 10)
MC181 E Reg 23 =01 A | Decode Op Codes:
Ctlor 3 E Reg 45 = 01 94 (And), 96 (Sr)r 97 (Xor) Dbl TCY‘:‘e Double Cycle to Mplx Bus Gate F Reg to Key Bus GT
ol ler - " |-Fetch Reset A
v Not Compare Logical (Op Code 95 ——— et t K
E :?'sn‘:lcn ! g (Op Code 75) Not Block I-Fetch A -h@&_
1 e S — e}
. Early Accept
Decode Insert Key Insert Key ) R: est : A
Clock [af 7 6 S oy MC191
Mostor Raset  OR
Invalid Address A

To
r Storage




709+ (OL/L) WAWHAATO10LT

2 v 3 v 4 v 5 v 6 v 7 v 8
3
BCU Osc Diyd A SEI Ready
— OoR SE1 Not Stopped A Selezt Pulse SE1
. A Select Timing Pulse |
CE sCl TG Reg Tar__ | BCU Osc L. Mcdn
| con_Reg Tgr |OR PN Issue A Select Stg 2 Tgr SE/DE 10 Ready MC421 I Select Pulse
I i Neiéelécf Ovutstanding Clock T SE/DE 10 Nof Stopped A ' SE/DE 10
l | ot ) it Storage Select L e
- Elock . ]
m . CCR Bit 8 (SE1 Configured)
l MC706 A |
SE1 Decoded
| T
| A SE1 Select Even - W
| |
I |
..... | SAB | 1121314] SE/DE Decode A l SE1 Select Odd -
| o | o[00[0] SEI -
Must Always Be Zers ololo]7] 22
| CE Control Pénel Labeling | ) N sAB 1-4  [Storoge | olol1lo| c&3
| for D and I€ Register Display 8 | 9 10 11 1213 14 15 W6 17 18 19 20 21 22 23 24 25 26 27 %8 29 30 3} e || alof1]7! se4 L ctect
P - T - o coder o[1{o[o] sEs elec
| ch LDOQIZLlIc?e Labeling 17 2 3 4]5 ¢ 7 8 910 12 13 14 15 16 17 18 19 20 21 22 23 Pecoden | o|1]0]1| se/oes T T Lines
Storage or D and IC Regst ; of1f1|o| s&/bE7 to
Address | | o|1|1|1]| se/oes Storage
g Keys 31 SE/DE Select gﬁfve"d | 1lofolo| sE/pes
= I ewor 1]o]o[1| SE/DEl0 A - SE/DE 10 Select Even
8 - 4096 Bytes — - ‘ - bl
— I (One PSA Area) | CCR Bit 17 (SE/DE 10 (Configured) -
. ..o 524 288 Bytes S - .
GT pam Chart 2. D and #€ Register d 4 MC351 :A]—— .
. 1
Adr Keys to D l Bir mtiglation (1sE) 371 SE*/DE —— ] T] SE/DE 10 Select Odd o
- — amaam _I <
o l:23 | | Chart 1. Range of Addresses L
=~ 90200 N 9020E
D RIB | From To Frofit To
0 23 L SET 000,000 524,287 000,000 | 524,287 S S —
0 23 _-—— — —— — —— ] §E2 524,288 | 1,048,575 524,288 | 1,048,575 ]
$E3 1,048,576 | 1,572,863 | 1,048,576 11,572,863 | saseo)f 1 .
s | of SE4 1,572,864 | 2,097,151 | 1,572,864 2,097,151 L] .
e AR SE5 2,097,152 | 2,621,439 | 2,097,152 |2,621,439 | ]
T SE/DE6 | 2,621,440 | 3,145,727 | 2,621,446 |2,883,583 ) .
SE/DE7 | 3,145,728 { 3,670,015 | 3,145,728 |3,407,871 Defeat Inter!
& l SE/DES | 3,670,006 |4,194,303 | 3,670,016 |3,932,159 | efeat Interfeave b
1c SE/DEY | 4,194,304 |4,718,591 | 4,194,304 |4,456,447 | ecode Even Address
0 23 | SE/DE10 | 4,718,592 | 5,242,879 | 4,718,592 14,980,735
0 23 = -
I = [<38 of sas .2 ILmemcl | 3 SAB(8) Decode Odd Address
__Cute |C Reg Y |
\. ZAP_QJS——)I"'E"‘ZB Defeat Interleave Reverse
) | LAB{0-11) 5111219 | —
. l 20
l LA l . A Gate PSBAR to $AB (LAB 0-11 =0) "' | OR R
| T | saseo)
1
\ - MA247 I
| ATR Slot _| N} OR
PAm Decoder A
4 PAL 87 :
40 43 l MADDI
—_— 241 L_ Defeat Interleave Logic
) | of Decode ATR Slot | - - - -
ATR . Gare PAL 1 o1 .
R(0-3
=1°1 A ATR(0-3) o
3l | | "L GT SAB(1-4)
m— 14 l | | MAOT1 OR
501 D SAB6or20) g
17 N SAB(5) Address
8 | LaB [ 1f2] 3] 4 ATR $lot Decode oT l SAB ) —= | Lines
5-11 / SAB(7-11) to
- — ! | OR . Storage
'2| | o|o|olo Siot 1 Bits 0-3 (Extemal
5 ‘ ofo| o] Slot2  Bits 4-7 SAB)
e | o{oj1]o Slot3  Bits 8-11 _
| | ofjot 111 Slot 4 Bits 12~15 Logical ™= SAB(12-19
| _ ofl1|o}o Slot 5 Blts 16-19 Mp211 |psBAR - MP
20 | | of1]o]1 Slot 6 Bits 20-23 9 19
of1f1]o Slot 7 Bits 2427 3 19 —
23 . !
-~ =124 | | ofrlf Slot8  Bits 28-31 o1
‘ 1{oflo]o Slot9  Blts 32-35
| 7 I tloejoln Slot 10 Bits 36~3¢
28 |
3]l | Physical ™=
T 32 I MPIT |;SBAR
35‘ | I Decode ATRSlot 101 5 12
" = TJas| ¥ ATR(36-39) . o
asl |
FAOD1
551

Diagram 4-602, Address Decode and Gating Logic
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S v 2 v
3 . 3 v 4 v 5 v 6 v 7 v 8 v o
~
3 CPU Re CPu2 o
3 From Diagram 4-601- 9 { A L
3 CPU Clock al T CPU Not Clock | l -
Not Insert Key " — Insert K
nsert Key MC271
T D-Sync Lth A
Stop
MCi21 W Stop CPU Clock Clok
CPY Clock A T
A MC27
Key Advance mc271
’ A
CPUS Lth Stop CPU Clock trigger reset conditions
MC271 function in either of two ways:
1. Resetting the trigger (when set).
Mach Reset OR 2. Preventing the trigger from setting.
’ MC271
cPU3 Not Insert Key
HSS Early Accept BCU Cleanup
T A
CPU Clock A ) A Select Successful -
. Not Inhibit Cleanup Successful MC27
MC7N
MCI121
. 1 CPU 4
B CPU 3 [ T CPU Not Clock |]\’0'5(5:2PU Clock ti developed fi CPU cl
' reCyele T — N . . ock times ore developed from * clock to BCU' signal (Diagram 4-1).
From Diogram 4-601 I—IN v L Clodl I A 2. Sequence in which sequences are stepped vari ith t bei
LJ CPU Not Clock CPU Clock or CPU 4 gsee :\LDs fAB‘?]‘]h""dc"é‘Szzz”: pped varies w.h request being processed
L L B -cycle fetch: '.' ' trigger, ‘CPU 2* latc , 'CPU 3' trigger, 'CPU 3"
- A latch, 'CPU 4' trigger, 'CPU 4' latch, 'CPU 5 trigger, 'CPU 5' latch,
Store " MC b.  3-cycle fetch: 'CPU 2 trigger, 'CPU 2" latch, 'CPU 3' trigger, 'CPU 4'
I [ Isoffch, 'CPUkS' frigcg;r, Z'CPU 5' latch.
I | c. ore or set key: 'CPU 2' i , 'CPU 2" latch, 'CPU 3' tri
T T d. nsert key: 'CPU ' trigger, 'CPU 5" latch, " C > 9ger-
MC141 s 4 gger, ch.
’ 3. Conditions that stop CE clock are:
CPU Not Clock a. 'CPU2' latch is set.
b. Insert-key operation.
. A
CPU Clock i CRU> Switch S5 Pulse
[_. T
A
Tnsert Key - CPU Clock Go BCU Hold
on CPU
c MC141 T T Clock For Single Cycle
A
logk
Clock N o
] t
CPU Not Clock A ) s A IRese CPU Clock
T_—for L J Go Tor Mc291
A MC141
- Single Cycle
MCH41 -
’ MC141
Diagram 4-603. SCI Control Logic for CE Clock
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/ y / / ; / / ’
N | { \ B { { \ \ \ \ \ A\ \
2 v 3 v 5 v 6 v 7 v 8 v 9
1
D Req Tgr r Inhibit Gate PSBAR to SAB
SIC Reg Tqr. JIUR A Storage Select A
can Req Tgr. )
Inhibit Storage Select N ] Issue o Select  Storage 2 Tor ORI, —M Clock BL A L % BCU Osc Or Set Inhibit Storage Select
. A T PSA Request
Select Qutstanding ™) _C'°_Ck52w__l_ A |select Timing Pulse i)
[N Not Clock 80+82 e orfl 1
Mc706 Clock B] MC706 _l: I_. _.(2} A MCI61
MC706 A Select Unsuccessful
(4 ) ” -
MC431
Accept Tar 3 ) A Select Oursrand.ing (Select Suclcessful)
Accept SE1 pt T Early Accept Test for Inv A s /0 ’ 8CU Cloans To ln‘hibﬂ Osc
p Rl 5 @_» est for_Inv Adr Invalid Adr Tgr : o eanup To Diagram 4-605
' ) B T OR [
| . BCU Cleanup A
Accept | [7]__Late BCU Cleanvp BCU Cleanup MC741 N A D
SN By pavre7e Accept— ' @l
(0] " = e Mezs! (Select to SE/DE Nof Read Mcast
. t
slect to SE/DE Not Ready) OR |Step PSBAR to Alt
Storage Check, Step PSBAR Nor .
Select SE1 . R CCRBit 6 or ILOS| A Step to Alt PSBAR
TR Inhibit Any Select Latch . .
SE1 Stopped Inhibif SE1 s dlact SE1 [ 1ot Inhibited A ! OR | Not Inhibited ___| : l._l SE/EEéLOPPEd Iavalid Address (Program Interrupt)
L
SE] Not Ready IOR : A L Invalid Address Bus Delayed Invalid Address Bus
MC385 | OR ™
Issue a Select (Reset Sel Lth) I
1
B MC4T Select SE/DE10
SE/DE10 Stopped sg%[éhw — hr:ior;i A MC741
nhibite
SE/DEI0 Not Ready  [ORf L N Se/1 DF Stopped —, Cancel To All SEs and DEs
= f T (Select to SE/DE Stopped) CPU Specification Error (R05) R
. A Select Timing Pulse MC743
MCaz1 _B______F'L—
SE 1 Decoded (See Diagram 4-602) Late BCU Cloanue .___._____SE] Ready PSA in Frame 1 L
SE 1 Ready A MC741 d SE1 Not Stopped A “‘——]—lsmcf Pulse SET | ‘_A_ N Soloct SE1 Even
. e P t ven
SE 1 Stopped L Select Timing Pulse Late BCU Cl OR |>efect SET |
PE : OR Decoded SE/DE Stopped é are edanup Select Pulse SE1 |
T -
] i N
SE/DE10 Decoded (See Diagram 4-602) ¥ { MC5]1’ SE1 Decoded A
SE/DE10 Ready A l MC31 | Decode Even
SE/DEN0 Stopped *
PSA in Frame 10 R T SEl Decoded A Select E1 Odd
SE/DE10 Ready A Select Pulse SE/DEI0 ] Decode Odd L '{: St(':rage
w Late BCU Cleanup — K Select SE/DE Li:a?:) ex
A 10 Even
Select Pulse | ven
Mcan MC601 SE/DE 10 | R
SE/DE 10 Decoded A
Decode Even
SE/DE 10 Decoded A Select SE/DE 10 Odd
Decode Odd

Diagram 4-604. Invalid Address and Frame Stopped Logic (Sheet 1 of 2)
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» Diagram 4-608. PSBAR Operations

4-608 (7/70)
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Diagram 4-611. Detailed SCI Functional Sequence (Sheet 1 of 2)
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Diagram 4-611. Servicing of Storage Requests in Single-Cycle Mode (Sheet 2 of 2)
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Diagram 4-612. Servicing of Storage Requests in Single-Cycle Mode
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