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Preface

This publication (Volume 1) and its companion publication (Volume 2,
Order No. SY33-1042) constitute the Field Engineering Maintenance
Diagrams manual for the IBM 2020 Processing Unit (machines with
serial number 50,000 and above) in the IBM System/360 Model 20.
Volume 1 contains information on the following:
Diagnostic techniques (Section 1)
Error conditions (Section 2)
Data flow (Section 3)
Functional units (Section 4)
Power (Section 6)
Microprograms (Appendix B)
Volume 2 contains operations information (Section 5), including
microinstruction charts, MANOP charts, and cycle-stealing charts.
Both volumes are used for maintenance, instruction, and recall.
The material in these volumes supplements the information contained
in the following manuals:

1. Field Engineering Theory of Operation, 2020 Processing Unit, System/360
Model 20 (Machines with serial no. 50,000 and above), Order No.
SY33-1021.

2. Field Engineering Maintenance Manual, 2020 Processing Unit,
System/360 Model 20 (Machines with serial no. 50,000 and above),
Order No. SY33-1035.

Associated Publications

The following Field Engineering Maintenance Diagrams manuals contain

information on the features which may be installed on the 2020 Processing

Unit:

1. 1403 Printer Models 2, 7, N1 Attachment Feature, System/360 Model 20
(Machines with serial no. 50,000 and above), Order No. SY33-1018.

2. 2152 Printer-Keyboard Attachment Feature, System/360 Model 20
(Machines with serial no. 50,000 and above ), Order No. SY33-1026.

3. 2203 Printer Attachment Feature, System/360 Model 20 (Machines
with serial no. 50,000 and above ), Order No. SY33-1022.

4. 2520 Card Read Punch Attachment Feature, System/360 Model 20

Second Edition (April 1969)

(Machines with serial no. 50,000 and above), Order No. SY33-1028.

5. 2560 Multi-Function Card Machine Attachment Feature, 2501 Card
Reader Attachment Feature, 1442 Card Punch Model 5 Attachment
Feature, System/360 Model 20 (Machines with serial no. 50,000 and
above), Order No. SY33-1033.

6. Binary Synchronous Communications Adapter, System/360 Model 20
(Machines with serial no. 50,000 and above), Order No. SY33-1039.

7. Input/Output Channel Feature, System/360 Model 20 (Machines with
serial no. 50,000 and above), Order No. SY33-1017.

8. Storage Control Feature, System/360 Model 20 (Machines with serial
no. 50,000 and above ), Order No. SY33-1037.

Information on the serial I/O channel feature is contained in Field
Engineering Theory of Operation, Maintenance Diagrams, Serial 1/0
Channel Attachment Feature, System/360 Model 20 (Machines with serial
rno. 50,000 and above), Order No. SY33-1040.

The associated Field Engineering Theory of Operations manuals for the
features are:

1. 1403 Printer Models 2, 7, N1 Attachment Feature, System/360 Model
20 (Machines with serial no. 50,000 and above),Order No. SY33-1020.

2. 2152 Printer-Keyboard Attachment Feature, System/360 Model 20
(Machines with serial no. 50,000 and above), Order No. SY33-1025.

3. 2203 Printer Attachment Feature, System/360 Model 20 (Machines with
serial no. 50,000 and above ), Order No. SY33-1027.

4. 2520 Card Read Punch Attachment Feature, System/360 Model 20
(Machines with serial no. 50,000 and above ), Order No. SY33-1029.

5. 2560 Multi-Function Card Machine Attachment Feature, 2501 Card
Reader Attachment Feature, 1442 Card Punch Model 5 Attachment
Feature, System/360 Model 20 (Machines with serial no. 50,000 and
above), Order No. SY33-1034.

6. Binary Synchronous Communications Adapter, System/360 Model 20
(Machines with serial no. 50,000 and above), Order No. SY33-1038.

7. Input/Output Channel Feature, System/360 Model 20 (Machines with
serial no. 50,000 and above ), Order No. SY33-1019.

8. Storage Control Feature, System/360 Model 20 (Machines with serial no.
50,000 and above ), Order No. SY33-1036.

This volume is a major revision of, and obsoletes, all information (except Section 5) in ZZ33-1024-0 and I'E Supplement ZZ33-1041;

the companion publication, Volume 2, obsoletes Section 5.

Changes are continually made to the specifications herein; any such changes will be reported in subsequent revisions or FE Supplements.

A form for readers’ comments is provided at the back of this publication. If the form has been removed, comments may be addressed to
IBM Laboratories, Product Publications, Dept 3179, 703 Boeblingen/Wuertt, P.O. Box 210, Germany.

© Copyright International Business Machines Corporation 1969
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A

Legends

1. Logic Diagrams

glg[a [ s

Register, Counter

Clear (Register Name) {nput side is denoted by thick line. A partial transfer of
(Reset) (ALD Page Number) 15 contents is shown by numbered input and/or output lines.
0 2 l
Clear
(Reset)
————»{Counter Name
<< BT T o fe— i
* + for up
- for down
(Set) FL —) (On/1)
Flip Latch
Input side is denoted by thick line. Circuit multiples shown
(Reset) 81 (of¢/0) by numeral in lower right corner. ALD reference page may
be shown beneath.
AC 123
On/1
(Set) FF — (On/1) Flip-Flop
(Complement) L-p Input side is denoted by thick line. Shift signal is shown
by a Por N.
(Reset) ! (Of£/0)
(Data) ) (Output)
PH™ Polarity Hold
(Control) Input side is denoted by thick line.
(Clear) |

A = AND
—
a OR |—{ OR
—
(\_
OF L Exclusive OR
}__

(Gate) X 00:00

(Time)

Shift nput P

SS

(Time)

SS
Hold

(Frequency)

L

0osC

L)

(Time)

112

Negator (Inverter)

Negative Polarity wedge

Adder

Gate

Numerals against gate symbol give page or diagram
number of gating circuit.

Singleshot

Oscillator

Time Delay

Indicator lamp

FLm

T
T

Identifies indicatable bus, register,
latch, ect. such as: Indicatable bus
with number of bus lines indicated

Indicatable flip latch

Parity Check data bus

Parity Generate data bus

Amplifier

XX Abbreviations:
CD = Core Driver

CR = Current

DF = Differential

HD = Heod Driver

ID = Indicator Driver
LD = Line Driver

LS = Line Sense

LT = Line Terminator
MD = Magnet Driver
V = Voltage Amplifier

Interface
Denotes interface between two units.

Multiple Line Transfer



2. Timing Charts

3. Flowcharts

C )

See Diagram 1-3

Active State

Numerals at beginning and end of the bar identify the
signal(s)(also on the same chart) that activate and
deactivate this line "Not" with the number

indicates that lack of the signal conditions the line.

Terminal

Indicates beginning or end of event

Process

of a divided block specifies where a detailed flowchart

Indicates a major function or event. The upper portion
r of the process is located.

Annotation
Gives descriptive comment or explanatory note.

Decision

Indicates a point in a flowchart where a branch to
 alternate paths is possible. The upper portion of a
divided block specifies where a detailed flowchart
is located.

4. General

O

5. Additional Symbols

LiM

_s

SPEC —{

—CE

DELAY

e JUNE

L1

O

O

A3

&

Diag 1-2

Limiter

On-Page Connector

Indicates connection between two parts of the same
diagram. Arrow leaving symbol points (line-of-sight)
to correspondingly-numbered symbol.

On-Page Connector

Indicates connection between two parts of the same
diagram. Alphameric grid coordinate of complementary
connector shown beneath.

Off-Page Connector

Indicates connection between diagrams located on
separate pages. Location of correspondingly-lettered
symbol shown adjacent.

SPECIAL, Function of block described by

appended name

Test Point. Refer to ALD page CE101 or CE102
for appropriate signals

Delay Line. Provides outputs
of differing delays

oDD

—(

DR

—

ODD. Output is active only when an odd number
of inputs is active

Current Driver



Functional Logic Blocks

A functional logic block (FLB), which is a comprehensive

representation of a number of AND and/or OR logic blocks,

consists of two sections separated by a neck; the upper
section is defined as control and collects signals common to
all or some logic combinations contained in the FLB, while
the lower section is defined as data. Input lines to the data
section activate output lines under control (gating) of the
control section.

The required input levels or the provided output levels of
the FLB signals are identified by a wedge if negative; if no
wedge is present, the level is positive.

Where input signals to the FLB are generated by a single
AND or OR switch, the switch blocks are directly attached
to the FLB input (control or data).

The basic function performed by an FLB is stated at the
top of the control section.

In the 2020 CPU FEMDM, the following FLB types are
used:

1. Selector (Example 1).
2. Decode (Example 2).
3. ALU (special) (Example 3).

A decode FLB consists of the data section only.

FLB input lines are specified by alphabetic or numeric
characters. However, within one FLB, control and data
inputs are specified differently; that is, if control inputs
are specified numerically, the data inputs are specified
alphabetically and vice versa.

The control inputs are additionally marked “GO” to in-
dicate an output gate or “G” to indicate an input gate.

The size of an FLB depends upon the number of input or
output signals and the function performed.

Example 1: SELECTOR

Normal Logic Representation

(GO1) +Bits to REG
A +Set Bit 7
(A) +Bit 7
A +Set Bit 6
(B) +Bit 6
A +Set Bit 5
(C) -Bit 5
Equivalent FLB
) _ -~ GO = Gate Out
SELECTOR > Control Section
+Bits to REG |~ /& _ -
— ) Data Section
] .
Bt 7 A L 1A +Set Bit 7
In +Bit6 | B 18 M Out
. c ) ¢ |_tset Bit 5
Variations
SELECTOR
— alcor
- Moo
] L
|OR A
— -
C
' +GOl
-A A
+B A +
+GO3 OR
+C ]
+D A

SELECTOR
— N GOI
— NGso2
——Go3
J L
— DN /’IA\
B 28 )
c \3co
— 1o So7
— DN 1E
— N¢ 2&
— N 3

Example 2: DECODE

Decoding is performed in binary mode. The inputs are specified
by their binary value. Other decodes (instead of binary)

are possible

+Bit 1

+Bit 2

=Process N

WN—O

N -Decode 0
N -Decode 1
N -Decode 2
I~ ~Decode 3

> > >
W=

—

Note: Decode output 3 is independent of output gate GOA

+Bit 7
+Bit 6
+Bit 5§
+Bit 4
+Bit 3
+Bit 2
+Bit 1

T

IQTMMON®>

DECODE
ABCG +Set Reg A
TN

/_

Not Bit 1 activates input H

| +Set Reg 8
/

it

consider as:

A +Set Reg B

Example 3: ALU

The data section is divided into bit cells. Every bit cell

performs the arithmetic or logical function for one bit position.
The function to be performed is specified in the control section.
The carry input (C) is used for add only. The carry output (CO)
can be activated during every ALU function (for parity correction)

Control Section

Data Section

+Bit (Result)

ALU
+Adder Gate
~AND Gate :i?D
-COR Gate OR
LN
OE
]
+Bit (From Oprnd)
1
+Carry (In) c Add
AND —|
Bit OR
Cell OE
+Bit (To Oprnd) 1 co

+Carry (Out)

Carry to next

higher bit cell

Next cell




TA

Abbreviations

ac
Addr
ALD
Alt

Amp*, Amplf*
ASCII

Att*
Auto
Aux

Bin
BOM
BSCA

CcC
Chk <
Comp
Cond*
Conn
Cont*
Corr*
CPL
CPU
CS
CSR
CTRL
Ctrl
CY
Cy

DA

DASF
Dec*

Decr

Del*

Det*

Dev

Disalt
Disp, Displ
DL

Dr*, Driv¥*

EBCDIC
E-Phase
Ext*

Fd
FDR
FS

Gnd
GPR

Hw
Hz

Alternating Current

Address

Automated Logic Diagram

Alter

Arithmetic and Logical Unit

Amplifier

The American National Standard Code for
Information Interchange

Attention

Automatic

Auxiliary

Binary
Basic Operating Module
Binary Synchronous Communications Adapter

Condition Code

Check

Compare

Condition

Connection
Continuously
Correction

Control Program Load
Central Processing Unit
Cycle Steal

Cycle Steal Request
Control (microinstruction)
Control

Delta Cycle

Cycle

Device Address
Display, Alter, Scan, or Fill (signal)
Decode

Decrement

Delayed

Detailed

Device

Display or Alter (signal)
Display

Detailed Log

Driver

Extended Binary-Coded-Decimal Interchange Code

Execution Phase
Extension

Feed
From-Data Register
Function Specification

Ground
General Purpose Register

Halfword
Hertz

I-Addr

IAR

ICPL

Imm

Incr

Ind*

Indir

Inh

Inlk

Insn, Instr*
Int

Intern*
Interr*, Intr
Inv

1/0

10C

I-Phase

IPT

LC
Lft*
LS
LSA
Lw*

MAR

Mem

MFCM

MHz

Microinstr, M-Instr
Mod

Mom

N/C
N/O
Norm
ns
NSI

Op
OPR
Oprd
Overr*

Par*
Pb
PL
Pos
Proc
Prog*
PS
PSW

Rd
Reg
Regen
Rem

Instruction Address
Instruction Address Register
Initial Control Program Load
Immediate

Increment

Indicator

Indirect

Inhibit (signal)

Interlock

Instruction

Integrator (signal)

Internal

Interrupt

Invert

Input/Output

Input/Output Channel
Instruction Phase

Interrupt Priority Table

Length Count
Left
Local Store

Local Store Addressing (check)

Lower

Modify Address Register
Memory

Multi-Function Card Machine (2560)

Megahertz
Microinstruction
Modify

Momentary (switch)

Normally Closed

Normally Open

Normal

Nanosecond

Next Sequential Instruction

Operation

Op Register (signal)
Operand

Overrun

Parity

Pushbutton

Program Load
Position

Process

Program

Power Supply
Program Status Word

Read
Register
Regenerate
Remote

Req
Res
Rht
Rot
RY

Uncond
Up

us
USASCII

VREF

w-0
Wr

Note: References CC101, PA211, etc in this manual are ALD page numbers.

Request

Reset

Right

Rotary (switch)
Relay (signal)

Sense Amplifier

Storage Address Register

Silicon Controlled Rectifier

Silicon Controlled Rectifier Indicator Driver
Storage Data Register

Sense (Microinstruction)

Serial I/O Channel

Solid Logic Design

Single

Storage

Start

Storage Display, Alter, Scan, or Fill
Storage

Strobe

Shift Unit

Suppress

Switch

Synchronization

To-Data Register
Toggle (switch)
Typewriter

Text

Unconditional
Upper
Microsecond
See ASCII

Volts
Voltage Reference

Without
Write

* Nonstandard, ALD abbreviation
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2 v 3 v 4 v 5 v 6 v 7 v 8 v
2-4C9 +inhibit Check FL
~4D9 +SAR Check FL . . . .
-4E9 +Modifier Check FL ;geﬂil\lsswegr z:useliaD::'clhon feature is installed in
~5C9 +ALU Zero Test FL A -All Checks power supp 4
-6C9 +Bus Check FL Missing Ph
.4D9 +Shift Unit Check FL_ (from PS, WC221) +3V Missing Phase issing Phase
+ Process Check | A FL
A cc 4-62D5 -SENS 11
+78 -Missing Phase FL
4-4A9 +Process not Cycle Steal OR 1/0 CSD mmon Bus I
4-4D4 -Power On FL active N (CPU SENS) 4-62C4
4-4889 +ALU Zero —
4~10E5 +Storage Use Stor Use Del - -All Checks cC122
il tor Use + Stor Use Delayed FL A B A
4455 *Delta Process not C3 Reg, A FL -24C9 + i L
U 4-20B8 +ST DASF A ALU Test
N ccizl =" |or T AT PL 1S Wiite Control for TMS/TMSZ 4-3685
’ OR| ~ Stor Use Delayed FL 4-20C8 +ST Test CE Console
4-484 -Reset Pulse | A
4-18C3 +Set OPR Gate - ALU Test FL M:gg’;‘:w 4-57A2
ccl2 0 o e e A e - b —— +T3 A +MANOP ALU not Zero
FL
cci21 EE—
cci21 ccaia
A Pegm————— { ] 4-57E8 -Proc Check Overr Sw INT E!oni
B 4-4A9 +Process A cciz2
CC122
Fossils, subject
to deletion 4-20D8 + MANOP Set ALU Z,
+CY3 A
4-4A9 +Delta Process
—OR
+CY1 Attention Indicator
A - -
4-2088 +5T DASF 4-24D9 -STOR Test Load Customer Console
=2C9 -LSA Check FL A ] iy
> ~4E9 ~Modifier Check FL cci122 +13
-4D9 -SAR Check FL > Freeze Reg 4-59E2 — A Process Check
~4C9 —Inhibit Check FL OR ~Any Check +Any Check orP> N Dot +Process Check FL o i Control 4-4A5
~6C9 —Bus Check FL +T 1 FL
—6C9 ~ALU Zero Test FL L—» Reset/Set Current PL 4-32D4 LA
—6D9 =Shift Unit Check FL +LSA or MOD Check N
4-4B4 -Reset Pulse OR —Process Check FL LSA Check 2-2C7
4-4A9 +Delta Process cciz2 2209
-System or Check Reset ccl12
< — OR | *LSA or MOD Check 4-2246 -LOG A 2
L LOG Control 4-2: - i
— ontrol 285 4-24C9 Hnvert Parity FL & Change Parity Sum Bit 15 and 7 4-48E4, E6
E: Run Control 4-4C8
OR | FALY or Bus or SU Check Inhibit Check 2-4C7 Invert Switch Parity 4-46E6
$—— Reset/Set OCU1 Monitoring Reg 4-22E2 Pari
=lnvert Pority SU Parity Correction 4-52A3, C3, C7, E7
’ —— Prevent Cycle Advance 4-24E5
ccion +——= SDR Set 4-16B3
o oo et $——=> Terminate ST Test 4-4B6
ZS lem or Cl set:
+— Inhibit Check 2-4C7
1. CE CPU Check Reset Sw hibit Chee
g. 'EE CP%Raset Sw $—— Bus Check 2-6C8
. Fower n
D 4. System Reset $——> Modifier Check 2-4D6
5. Load Key operated for: LOG Reset
::CP':_L CYs3, 16 §——= Eight Shift Parity 4-40E6
. s e .
Origin of Frequently Occurring Signals Cust Prgm Load L—— Prevent Cycle Advance 4-24E5
Signal Origin Reset Pulse:
CYO, 1,2, and 3 4-249 1. Power On
2. System Reset key or,
[ 3 11, 2,3,4,5,6,7,and8 4-289 3. Load Key operated.
E

@ Diogram 2-1, Process Check, ALU Test/MANOP ALU not Zero, and Missing Phase (04005A)
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@®Diogrom 2-2, LSA Check

Notes:

1. Permit SA Gate means Any Select LS Y signal active.
2. LS Address Check byte means LS Write or LS to SAR,

MAR, FDR, and TDR signal active.
3. PL register is reset by CTRL only i corresponding
request input is inactive.
The circled numbers (for example,  4-18
associated functional units in Section 4.

(04006A)

2020 > 50,000 FEMDM Vol 1

CE

) refer to the

(8/69)

Microi ion —f of Fixed

X-Addre

MANOP -
Cycle Steal —{(X-Addr0, 1,2, 3,4,6,7)

4-4C3 -Reset Condition

4-57E8 -CPU Check Reset Sw INT

- System or Check Reset

FES Y33-1049 8
2 v s v ¢ v s v ¢ v 7 v v ’
LS New PL Zone Gate
Cycled _
A2 [1a [
‘I 1 LS Current PL Zone Gate
A NO Y-ADDRESS OR MORE
Last Instruction of Preceeding (Current) PL | THAN ONE Y-ADDRESS ACTIVE Decode
1
New and Current —s—New and Current —#——= New and Current 2 } 4-30C6 -Permit SA Gate ¥ Adds Sel
PL's are identical PL's are different PL's are identical 3 H (See Note 1) I
Set PL Reg Set Current PL Reg p v
(by Trap Req) (New to Current) 6 ¥ Address ol
7|[sseleet s Y 7 7 -Y Address Selected "
LOG Bit 12 4-2284
+Select LSY 6 7 [} i
> CTRL 09-0F Y Addr 0-7 from || _*SelectLSY5 :1__—12 z 3—1
(Set PL Reg) MANOP New PL 0-7 4-3288 [ +Select LS Y 4 [ + s =Y Address Error + Addr Check 1—’ Freeze Reg 4-59E2
, FSelect LS Y 3 3 1 +Y Address Check FL LOG Bit 11 4-22C4
PL Reg n Current PL WSelect 1Sy 2 -2 3 cc R
7] Priority | 17| 7 [7]| 7 Select sY1 —F 1) 7 t—c8 _
< ]s Decision 1 [+ <] olFseea s vo K oA > LOG Bits 10, 11, 12 4-2284
EN [ Ed 5 i 3"1 cc222
14| 1-6 1-7 1214 || NewPL 14 | Current PL 0-7 5 4= CE Displ Selection 4-58D3
3 ! ; 3| 07 3 2 .
13 ] 13 12 E Console
2 112 2 3 LSA Check
B 12| H 124
1. HW Boundary ChecH 1 11 N 7 4 1 LSEZzne ; mn +LSA Check FL =]
N i <]
2. Upper Addr Check (Nt 17) =5 . s Binary [ﬂ |_:r| E] (CE Console) 4252 +pule A = L o,
3. Lower Addr Check —+ Coding 106 1
4. Data Error cc2z3 2-1C9 —Process Check FL | A
Y Address Gate 1,2 4-22A6 - LOI ~[oR] TLSA Check FL
. Select LS Y 0-7 cc2z2
i CS LS Select
Detailed Log Request < N Y Addr 7 Y Addr 0-7 Ls 4-30 e Process Check 2-1C3
Reset (Not) CS Request Dev 1,2 OR Permit SA Gate 4-30D7 +LS Address Check Gate |
|- JCPLResetfL__ 16 mihkeB ] A
Turned on by: CTRLO1-07 (See Note 2) r
'S 18 g‘”‘" % X (Reset PL Reg) CS Request Dev 3,4 Decode |
2. System Reset Key (See Note 3) 1 +X Address 0, 1,2 or 3
3. Load Key e To- Reg Decode 0-7
4.1CPL Decode (Binary) Y Addr 0-7 2 Sel
Turnedoff by SENS 16 A 3 o X Addr Sel
op L7417 CE LS Select NO X-ADDRESS OR MORE 4 o’ .
. [ 1. LS Disalt THAN ONE X-ADDRESS ACTIVE 5
REG = FDRPOf SENS or CTRL A 2 ST . %— X Address 4,5, 6, o
15h 15 [15]15 15 13-15 2] From-Reg Decode 0-7 7|| =X Address 7 | 7 X Address Selected FL LOG Bit 12 4-2284
Data Swifch 2 -X Address 6 7 0
13 3 A X Address 5 ¢ 2
3 From-Reg Select ﬁrfm X Address S = 5 4
12| XA X Addr Check | +X A F
c 12 12| T Ty H— ¢ gide Check | +X Address Check FL LOG Bit 10 4-22D4
0_ b -X Address 3 FL.
n n X Address 2 |1 2 3
Dota Switch 1 X Addrons 1 ° ; = Freeze Reg 4-59E2
9 9-11 To-Reg 0| -X Address 0 4
s s Decode (Binary) ; p—
L " 717 BST, Delta CY3, T5 prevent To-Reg Dec 7 M
SDR Bits PO, 0-7; P1, 8-15 N — ls | > For
5 - 2 <X or Y Address Check FL
ER To-Rea Decode 0-7 3 B8 +Y Address Check FL Freeze Reg 4-59
OR 4 —— 1 | X A 0-7 ¢
» s ﬂ— 3 To-Reg Select } ‘A ] OR — LS 4-30 7
4 2 L |
— | 1 cca2
3 1
'3 oflo
S —» OPR Decode 0-F (Control only)
1
0
0 i
!
) ALU,BUS, or SU Check 2-688

MOD, SAR, or INH Check 2-4E7

Process Check 2-1C7

CE CPU Reset Sw
Power On
. System Reset

oaeN -

CPL
Cust Prgm Load

System or Check Reset:
CE CPU Check Reset Sw

. Load Key operated for:
ICPL

LOG
Reset
CY3, 16




Diagram 2-3. Timing of LSA Check

Cycle 0 il

/////////

T e /////

Any check (except LSA Check at T3)

t

CPU STOP

Causes

(04007)

2020 = 50,000 FEMDM Vol 1

3/70)

5Cycle 0

CPU Stop

: v ’ v . v ; v s v 7 v ’ v ?
Part of the standard timing chart Read [ Write I Read C Write I Read I Wiite T Read T Write ]
used to rep;esen;c PU bgsic No Neme ALD A Cycle 1 | A Cycle 2 1 ACycle 3 [
operations (see Section 5 in /////////// Cyele © Cyele T Crele 2 Tycle 3
Volume 2). The unshaded signals T T2 | 13 | 14 [ 15 [ 16 [ 17 ] T8 T ] 12 | 13 | 14 | 15 ] 1 ] 17 ] 18 T | 12 | 13 | 14 5| 16 | 17/ | 18 m_ [ 712 | 13 [ 14 ] 16 | 17 1 18
have to be considered in the case | 1 PR RCL
of an LSA check. Bo%) I
2] LS New PL Zone Gate KAS11
3| LS Corrent PL Zone Gate The zone gates alternatively select new PLand | _
current PL to generate LS Y-addresses Timed by Y
4| New/Current PL - [0S V-oddress (Zone) [—— addr gate Select LS Y
CE LS Select: Y address is T on 1CS LS Select: Y address is ~ L= 1 and 2
5 CELS Select (CS LS Select) | CC222 —"‘—I to-reg decode Vaccording to requesting CS Device |
: I
7 | Fixed X-Address LA412 ; X ;dd:ess generated by
ci
. ; LS X-address (Regi
8 | 'To Reg’ Select LA402 ::>__Ii,,9 decode or from-reg decode | m
5 | From Reg' Select o causes LS X-address [
10 | LS to SAR KB411 |
11} LS to MAR LS to . X.." or 'LS write' forces
12 | 1S 1o FOR KB40l LS address check gate! ——————
LS to TOR
%4 %
Set ALU (1/O'Bus) to L5/ _
16 | LS write LA302/313
7/ 0 %//// //?/ T ——/— | 71 |7 — T 717 r — 7 -t T — — T — 1 —_ T 1
U AL ot Lateh W _ L | [ [
68 | Set Process Check ] See c LSA Lo Any Chic 1= =~ _|sA/MOD Any Chi MO Any Chi LSA/MOD) Any Chk
69 | Set LSA Check J Nm - T3
W/ / o 7 Ad | Select 1S Y 22222 Delta Cycle |
f
/ VAU Zero m Latcl / | | —— B W Cycle \
7 - —
WM | | | ~
- | | | |
e | | ! ‘
*SAR, MAR, FDR, or TDR
2 [ 1 D 7 | s I PIREEE T4 B 7 [
1| LS Write T2 1] LS to MAR
NOTE:'Set Process Check" and 'Set LSA Check’ No X- More than
timing is taken from Diagram 5-57 in 2| Error Condition Addr 2| Error Condition one Select LSY
Volume 2
3| X Address Error 2 3| Y Address Error 2
4! LS Address Check Gate 1 4| LS Address Check Gate 1
Atention: 'Set LSA check’ at T3 and T1 is ot able 5| Pulse B 5| Pulse B
to set 'process check' during the same Reset/Set 204¢ 5
T-period. Therefore ‘LSA check’ at T3 6| X Addr sel FL Y— 4e5 6| Y Addr Sel FL
stops the CPU at the end of the next
processing period 7| X Addr Check FL o4 7| Y Addr Check FL
Reset by
8| Pulse A Reset by 8| Pulse A System or
System or Check Rese!
9| LSA Check FL Check Reset 9 | LSA Check FL Ze
CPU Check Stop Timing 10| Process Check FL 10 | Process Check FL Tle9
A CPU check during a delta cycle period stops the CPU at the end of the associated 11| Process or Delta Proc w-o Check 11 | Process or Delta Proc w-o Check 10
cycle (processing period); an exception is the LSA check at T3, which stops the CPU
after the next cycle (see "Attention"). 12 | Hold Run Condition 12 | Hold Run Condition 10
% 13{ Delta Process FL 13 | Delta Process FL Not 12
Delta Cycle Period
14| Process FL 14 | Process FL Not 13
D /
_
/ 14 ACycle T _5 /////////
{ ACycle 0 3 ACycle 3
t
( I Cycle 3

CPU Stop



$Y33-1024-0

FES: $533-1003
2 v 3 v 4 v s v s v 7 v 8 v 9
]
1401/1440 Compatibility feature Parity Generation
Inhibit-Bits [P0, T, P1, 9 OCUT, SAR(CY2) [P0
T 7y PI,8-15  fm o — —— —
! Y55 ] s
1 I LOG Control E Display Bi 0-7; P1, 8-
SAR | | Inhibit Bits PO, 0-7 ontrol p@mmes CE Display Bits PO, 0-7; P1, 8-15
15(]15 sAR |15 ] 15 | I
14 | Powering Core Storage | l CS Data in Bits P1, 8-15 é €S Data B
| - ata Bus-In
| | - JN | or P81
| ] [ P1,8-15
A _— | |
| |
BOM 1 (16k) BOM 1 | : 8
I I | | 8]
Addr Reg Bits v RN
Sum Bits PO, 0-7; P1, 8-15 | & 8 BOM 2 (16-32%) BOM 2 i
o B I I 7 71| 7
> _ ; BOM 3 (32-48k) BOM 3
6 ! P1,8-15
,{ l P0,0-7
L 3 : — N OR 55557
] 2 | Inhibit Bits 0-7-P0 even | CPU CS PO, 0-7
| BOM Selection| | Aux 0 Unit
BIEE Jaia — 1 }
B _0_ 0 0 Aux | N | Customer Area l Control Area I PO1POILPO]IPO Sum Bits PO, 0-7; P1, 8-15
ro || Po " Force | +Inhibit Bits
CPU LOG Protected BOM Lohibit
A
Addresses rea
PO, 0-7 (+INH Bits odd) N
- obD +Inhibit Bits 0-7-PO even T8 Inhibit Left  yjnhibit Left FL
Ly orage A 1
Use OR L
CE P1, 8-15 (+INH Bits odd) CS Inhibit Check FL
S =1 | oD A [ Hinhibit Bits 8-15-P1 even
| } LOG Force Zeros or Ones 4-22A6
SDR
po] 0 UBIE 15 ‘ Inhibit Right ) nhibit Right F
A
70 G Y
CE EP
SDR Bits PO, 0-7; P1, 8-15 5
C P85 ] o Op Reg @n
I h CPU CS Unit (CS Data Bus Out) cciol
-SAR Odd Parity +Inhibit Bits 0-7-P0 even cciol SDR to TDR 4-40D3
ccot | A TDR TInhibit Bifs 8-15-P1 even -] JOR I ohibit Check CE Display Selection (OCU 1) 4-58D3
2-1C4 +ALU or Bus or SU Check T~ +Inhibit Check F
Po, 0-7 oDD OR| A +Allow INH Check 0-7 2-1D9 ~Invert Parity A A FL L CE Console 4-57A2
1. Delta CYO +Storage Use 4-20C8 +5T Test | N [N -Storage Test
2 Holfsrd Store T o —_ } Process Check 2-1A2, C2
3. ST Test — RAZ5T ~p _...___[:"“h‘bi'C“e°k FLd o SU Check 2-6E9
> 4. Cycle Steal A |Allow INH Check 8-15 4-4C9 +Process wo A i ec
CE 5. LOG SAR Bits 15 [ OR| Checkand CS 1
H ccio1 Force Regenerate 4-16E4
4 ~SAR Odd Parity SAR Check F CE Display Selection (OCU 1) 4-58D3
MAR Prevent MOD Check if no LS Write 1 A o +SAR Check FL m| CE Console 4-57A2
151115 15 Modifier 150115 |15 2-1D9 ~Invert Parity
4-36C8 -LS Write 17, 18, T5 OR |+LS Write T1, T2, T5, 17, T8 ~ CS Data Input Control 4-64D4
D *! Sum Bits PO, 0-7; P1, 8-15 4-36A9 -LS Write T1-T2 forl M } Process Check 2-1A2, C2
£2 oDD Ma4T1 ccion LOG Bits 10, 11, 12 4-2284
«0) | A ~Modifier Odd Parity -Modifier Odd Parity MOD Check Fcz Display Selection (OCU 1) 4-58D3
ccan SN - tod Check FL o f]  CE Console 4-57A2
N
8| 8 ICPL or 8 cean Prevent LS to MAR T8 4-38C2
— CS Test only  |— S D
P1 Address — P1 P1 Medifier Bits PO, 0-7; P1, 8-15 N | N -Mod Check FL Process Check 2-1A2, C2
- Check - +17
> 7] 7 71l |7 A 2 TOR] . I.-Set Modifier Check Latch ‘ Set Modifier Check Latch (T7and T2)_
A et Moditier Check Late an OCUT Monitoring Register 4-22E2
OR +Delta Process w-o Check
70 | 15 ccion
oDD force PO 4-64C6 +Any CS Request
orce Sense Bits 7286 —Delta Time 3 FL System or Check Reset:
ccan X Pl ] 15 PI1,8-15 4-24E8 +Delta CY0 A 1. CE CPU Check Reset Sw
LOG force /C002/}-+- f%“;:;‘g toch - ; 0 — o 2. CE CPU Reset Sw
0 0 0 ( ~Prevent Storage Use A - Prevent MOD-SAR-INH Check 3. Power On
E =31 [0 ol vol o [PloT 1T 2] 3[4]5] 678 ]s [ie]nn[11afia]is]  direct) I © 4. System Reset
— I B 4-20A8 +ICPL A 5. Load Key operated for:
Pl s chL LOG
Modifier (onOZ‘x;L[;f:rds) KA511 CPL Reset
Parity 2-2D9 Cust Prgm Load CY3, T6
Prediction PO Card:1 Rk -System or Check Reset
[po] 0 7 [r1]s 15|
LS Sense Bits PO, 0-7; P1, 8-15 70 0 | 5

Note: The circled numbers (for example, ) refer to the associated

functional units in Section 4

® Diagram 2-4, MOD, SAR, and INH Check (04008B)

-

2020 > 50,000 FEMDM Vol 1
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Form Y33-1024-0

FES Y33-1049

@ Diagram 2-5.

2 3
v v 4 v 5 v v 7 v 8 v 9 v
Part of standard M. Wiite T Reod T Wite 1 Read I Wite 1 Read T Wit ]
timing chart used to A i cle 0 L ACycle 1 ACycle 2 aCycle 3
represent CPU basic | No Name LD NSNS Tele 0 (SN Y ST
ions (see Section 17 T8 nm [ 12 T 73 | 5[ 16 [ 17 ] 18 [ 12 [ 18 | 1 ] [ W% 1T v 1 18 T 12 | 13 T4 _] 15 ] 16 [ 17 [ 18 T T2 | 13 | 1 | 1 | 16 | 17 | 18
Ve, S =
to be considered in TR\
the case of: 10| L5 to 5AR
Modifier Check.
SAR cmkd‘ 11| LS to MAR
Inhibit Check.
bt Ehe 12 NLS to FDR K840)
13 NLS to TOR
14 | MAR to LS LA702/712
15 | Set ALU (1/O Bus) to LS LS Input Control
16| LS Write LA302/313
_€OaOaO \\\\\\\\\\\\\\\\\\\\\\§ Moo o
ifi d
19 Rrzoeh LMY
20 | Increment by 1 RA402
21| Increment by 2 RA403
Modifier Control
22| Decrement by | RA401
23| Decrement by 2 RA402
24| Prevent MOD-SAR-INH Chk | KAS11
25
| < .
26 Nrrovent Storoge e N2\
[ soriomnn | maor |
S S
28 NSO 2 Op R\ K12\
- o]
—_— “\\\\\\\\\“\\\\\\\\\\\\\\\\\\\\\\5 Data to Inhibit Inhibit Check SAR Check
46 NSet Condition Code Latches NN |
47 ALU to INH MA401 Address to SAR
48] ALU 1o 5AR KB411
——
I T - ——— /‘\r\——m—’“—‘*—’—\——-—— 1 R s E— — E— S ——
67N Set ALU Test Latch izl | | I 1
98] Set Process Check (See Note)] CC122 SA ny THR [SA/MOD) Ay Chk SA/MO Any CHk [SA/MO Any Chk
69 NSet LSA C G221
T
70} Set MOD (See Note) o S—"ct AL . HALC J—c 4H_%ALC and LC End Op Gate
71 SU Check CC102
72 NSet ALU Check i
73 NSet BUS Check
74| Set SAR (See Note) ccio
75| Set INH Check (See Note)
\ | I s Pete Cycle |
| | ——— -~ 1 SN Cycle |
Note: Timing of the set check signals is } | l I
taken from Diagram 5-57 in Volume 2. | | | |
1 | e |
I | .
i I
2 T3 w | 5 [ [v [ B 4 |5 [ |7 |8
Modifier mhiBiT Bits
1 Error Condition A Even Parit, 1| Error Condition PO, 0-7 Odd
2 | Set Modifier Check Latch 2| Reset/Set Inhibit Check FL
102 ibi Te
CPU Chack Stop Tining 3 | MOD Check FL — 3| Inhibit Check FL zl Rssz;‘ b);sym
. . T or Check Reset
A CPU check during a delfa cycle period stops the CPU at the end o the 4 | FBoror Condition B Parity 2“;:::{" 4| Process Check FL 3
cycl ing period); and ion is the LSA check ot T3, 4] =
which stops the CPU after the next cycle. 5 SAR Check FL 2 Check Reset 5  Process or Delta Process w-0 Check 4
\§ 6 Process Check FL T3e3or5 6|  Hold Run Condition
Delta Cycle Period
7 Process or Delta Process w-o Chk $ 7| Delta Process FL
X N Hold Run Condition é 8| Process FL Not 7
\X\\\\\ ™ ACcel B 9 | Delta Process FL Not 8
N\\\\\ 18| [ \l 1
N TS 10 Process FL Not 9
ACycle 3
Any check (except LSA Check ot T3) Cycle 3
4 " CPU STOP { 4 v
ACycle 0 STOP
couses Cycle 0
[
STOP

Timing of MOD, SAR, and INH Check (04009A) 2020 > 50,000 FEMDM Vol 1 (8/69)




Form Y33-1024-0

FES Y33-1049
2 v 3 v 4 v 5 v 6 v 7 v 8 v 9
:j:ms gm ‘ 2203 or 1403 Attachment Feature ] Card 1/O Common | Storage Control | SIOC and/or 2152 (TW) : 1oc | (RPQ) | BSCA
Edlrow Growp : : | : : _N““
- 1 +Bu
b e | | | | i Lo prmsmsmen
e | | | | o ! .
- | | . -] L] .
| o '
SENS SENS Matrix | oR | |
Conditions | — | = A {or .
3 N A Jor 1] !
- 2 |or Double Select \
— k 4 o Double Select s |
A | (R g A Double Select A —o+ FL |
N A loRL Double Select '\] ~ o+ | FL !
! _ +Bus Double Selection [ -3 Double Select | Y i .
e LEE] Double Select N — ol 1
b « Dovble Select A 4 FL OR GA601 |
! . —O (2203) GP641 FL |
[ FL (1403) FP714 GC241 !
' OR] |
Lo [oR R FCA42 :
. B FAI05 ) i
|| +Bus Selection Strobe A [ AR CRI 1 *Bus Selection Strobe B R 5 i
« " * * * * 1/O Common
» 1/O Common Bus Om 60 AAA 6 GND o 1 VAVAZ 0w
/I\ CE Reser - «TEST FOR DOUBLE ADDRESSING cPu GENERATION OF SELECTION STROBE GND Open
GND ndicator Latc 4-62A3 +Bus Double Sel Freeze Reg
4-59
Sense Bits 0-17 CPU SENS 4-60A4 +OPR Dec E or ICPL SENS
(16=P0, 17=P1) Decoding A l-u_o cez
: €9 +Bus Check FL OR ] ADDRESSING ERROR
A 4-2C8 +Delta T
CPU SENS (Byte) 8-15 Addr Bus J———<k&— 4-18B9 -OPR Bits 8-10 zero 1 YRR — Cyls Steal or
CPU SENS (Haltword ccm 4-4D4 —Power On FL Active e
+Bus Selection Strobe +1/O Address Error
8 OR 4-52E8 +Sum Bits 0-7 EOR PO even
No Storage Use 1
Forces PO and P1 (P00 5 Op Reg PI
70 Inhibi L I +/0 Address E:
Op e s € Dot Bus Out CE /O Display  [po]o 7]p1]s 15] Sense Bits foss tror
ense Bits P0,0-7,P1,8- cE CE Select Sw 1, 2 E] \ B Pl 75 l——' ~Sense Bits 8-15 even 4-62D9 -Sense Bits 8-15 even l\] OR
pree{ =] ' oDD
= | [ s CE Console
0-7 P1,8-15 Tpp ] s cclo2 4-57A2
OR L . in 4-60A3 +Allow Strobe Bus Check
Inhibit 2-TD9 <Invert Parity N[N A +Bus Check FL 87
LS SENS Bits P0,0-7,P1,8-15 =l FL OCU 1 4-58D3
> o +Delta T8 —1 LOG 4-22C6
A Process Check
polo 7]r1]s 15 OR O] k. -Bus Check FL
Shift Unit 815 Odd Parit ccroz 1Az C2
=Shift Uni arity @\ ccl02
I ey
e FDR
—————————— Q Force or Tum Off PO or P1 OCU 1 4-58D3
| e T ro[ 0 7]P1]s 15 LOG 4-22C6
-Shift Unit 0-7 Odd Parity @\ ™ — s Process Check 2-1A2
OR OR [ e +1/O Address Error cclo2 CE Console
c Fa TDR “ | or | (ALU Check) ?an
te i t e .
ufo by I {4het ”O,ﬁhe I (TRBS CYO0) 4-52C9 +Sum Bits 8-15 EOR P1 even ._I 4-60A3 +Allow Strobe A ALU Zero Test 401 7r0 Test |
eight shift control signals, CHECK CONTROL L
the corresponding bit PO > 4 7z 3 Allow Check
or P1 is forced " -
ro[o 7] [P1]s 15] Intern SU Bits Invert Switch _ i
[ro] 7] [#] 3| W ~Jor ALU Zero Test procem Chock 212
PoT° 7 Invert, True, Force Zeros or Ones i ccroz
pT_| [oree D anc/or 4-4C9 +Process w-o Checl
Force Ones or Zeros
I and CS
Pl Pofo_ 7[p1]s 15 (See Note 1) =
» 0 | 7 |8 15 ccioz | A | iDelate ] A
SU Bit P1 (if CTRL) AU *Cv3 —lor
Parity M =
Y Qe | I ALU to SAR A
Invert Sw PO Shift (halfword) left or right Nommalize Prediction 4-10B4 +ALU to SAR (T5)
by 2 or 4; or no shift sign FL -
Invert Sw P1 - - Ca cclo
0 M1z § 15 12 1 15 Complement
PO[P1 A +13 K| OCU! 4-5803
Process Check 2-1A2
Hradteron n ﬂ CE G !
P o ae onsole
b i’d"’"“; #0 [Pl \® 4-42D5 =Shift Unit 8-15 Odd Pari cci02 [?] 57h0
— SU Check N .
Mo~ b1 Suppress 4-42E5 ~Shift Unit 0-7 Odd Pari ] A I *+Shift Unit Check FL |
| 0-3, 4-7; 8-9, 10-11, 1213, 14-15 n
ALU Parity | SU Parity
Correction | Correction 0 15 ALY | N N .
\ o0 o1 Shift Unit Bits 0-15 (Add, AND, OR, OF) Aid Invert Sw Bits 0-15 I ~Jor] -Shift Unit Check FL_ ) s Check 2-1C2
cc102
] SU Bt P1 = 1 cPU lo 15 L] (=) [=] ! [w] [=] 4-46A5 | -Prevent ALU and SU Check
PO) SU Bit PO 70, 0-7 1 Fl,8-15 | CTRLBits i P0, 0-7 1 PI,8-15 (active for CPU SENS's) 2GS i +SU or INH Check
H H -4C9 -Inhibit N
> \:D P T U 1 T s T x 2-209 - System or Check Reset  — e FL LOG 4228
e :
po]0 15
[ 15
P0 E & 15
8-15 i i - -
ODD| cpPU SENS SAR Sum Bits and Corr Sum Bits PO, 0-7, P1, 8-15
Parity Force or Tum Off FDR Bit P @ "
o7 opp| CGeneration [ Force or Tum OFf FDR Bit PO Ls = L1V P, +Sum Bits 8-15 EOR P even
in
E 8-15
Som Bits 07 IODD L +5um Bits 0-7 EOR PO even System or Check Reset:
Sum Bits 8-15 i s 1. CE CPU Check Reset Switch

Notes:

1. Except for TRBS, all CPU operations perform invert switch functions on byte format.
bits 8-11 are forced to zero (half byte).

During TRBS CYD,
The parity of T, R display can be wrong. To obtain correct

parity at ALU output, FDR bits 8-11 are moved to SU, where they cause a change of the predicted parity

bit P1. A change is necessary if an odd number of tumed-on bits is forced to zero

2. The circled numbers (for example,

® Diagram 2-6, ALU, BUS, and SU Check (04010A) 2020 2 50,000 FEMDM Vol 1 (8/69)

) refer to the associated functional units in Section 4

2. CE CPU Reset Switch

3. Power On

4, System Reset

5. Load Key operated for:
ICPL

cpL
Cust Prgm Load

LOG Reset
CY3, 16




Form Y33-1024-0
FES Y33-1049

Part of standerd
timing chart used
to represent CPU
basic operations
(see Section 5 in
Volume 2). The
unshaded signals
have to be con-
sidered in the
case of:

ALU Check

SU  Check

BUS Check

7
-
i

1. During power-on

2 4
v 3 v v 5 v v 7 v 8 v
Read | Write | Reod T Write ] Read I Write ] Read T Write
~Cycle 0 1 ACycle T 2Cycle 3 1 A Cycle 0
No Narme ALD Tle 0 Cyele 1 Cydle 3 Tyle 0
13 T4 5 16 17 T8 T 12 | 13 T4 B 16 7] T [ T2 | 13 | 714 ! 5| 16 [ 17 [ 18 T | 12 | 713 | 14 | 15 | 16 [ 17 [ 18 7 | 18 M [ 12 | 13 | 14 T5 6 | 17 | 18
1 PLS 1o MAR |
12 | LS to FDR KB401 I |
13 [ LS o TOR | I
14 EMAR 10 LS |
SU Check | c
PU
30 | SDR to TDR KB402 | STOP
31 | Eight Shift Control RB162 | |
32 | Shiftby 2.0r 4 RB161 | |
33 | No Shift RB162
34 [ Test Packed Byte or Sign RAS502 I |
35 | Normalize Sign active | |
36 | Suppress RBI71 |
p ALU Check ALU to SAR T v | w T8 i 12 13 u [ s [ 6 [ 7 [
SRTfF Unit 0-7
38 | ALUto FDR AA303 1| Error Condition en parity
39 | Reset FDR/Retain FDRO-7 | AA30/KB411
40 | 1avert Switch Control *B301 2| ALUto SAR
41 3| ALUto SARFL 2 13
42 | ALU Control Gate AA301 4| cv3
43 | Additional Carry AA302 5| Reset/Set SU and ALU Check FL | 2 20304 Ceset by Systam
44 | Six Correction 8-11/12-15 501 or CheZk I{eset
6| SU Check FL 15
45 [Set Carry Latch AA402
7| Process Check FL T3<6
46 P Set Condition Code Latches
47 PAL 10 140 s 8| Process or Delta Proc w-o Check s
ALU and SU Check at T5 and it
4 A Id R d 7
8 | ALU to SAR KB411 T2 T2 only when C¥3 9| Hold Run Condition
hid 10| Delta Process FL Not 9
50 PData Switch to OP REG: K|
11| Process FL Not 10
51 | Op Reg to Address Bus KAS541 I |
R Sgesss T
53 | Allow Strobe I |
BUS Check
54 | SENS Strobe/Control Strobe | BA102 | I
55 | Sense Reset/CTRL Strobe | |
56 | Prevent ALU ond SU Check | BA103 Lo Prevent Checks for CPU SENS's I I
57 | 1/0 Bus 10 FDR —
e —
e I e e s B me I S— — — — 0T 71 ] ] I —  E—
67 V5ot ALU Zaro Latch 545 | i | | |
~ CH i T Tk
68 | Set Process Check cC122 5A Any Chk [SA/MOD) Any Chk [SA/NO Any ChK N U A %—
69 FSet LSA Check ccaa
70 FSet MOD Check cciol
i
71 | Set SU Check cclo02 18 Set |aT8 AT3=_
73 | Set BUS Check Set [)
74 [Set SAR Check 101 F’"‘ Check
75 PSet INH Check N 1
— — : — r————
1
Delta Cycle ~ .
AL to L5 or INH Bus Check - Double Addressiny I i . TS [« 17 [
— Ccle 7 T8 T 2 13 | 15 | 1 | 1 | 18 7 18 n 12
CPU Check Stop Timing Shift Unit 8-15
A CPU check during a delta cycle period stops the CPU at the end of the 1| Eeror Condition A i 1| Bus Double Selection
e soo;:'yr:eleclm e period o s the LSA check ot T3, 2| Error Condition B FOR Pl even 2| OPR DecE or ICPL SENS
whi after the next cycle
3| Allow Check FL Not 11 3| Bus Selection Strobe A/B IS
Delta Cycle Period 4| ALUto SARFL 4| Double Select FL's See Note
yele Perio
5| Delta T8 5| 1/O Address Error Not 2
V /
/ 4 Cycle 1 up . 6| Allow Strobe 6| Allow Check FL Not 11
4 V
Cycle 1 /////JW 8| SUCheck FL 1430 Not 405 7| Allow Strobe 2 Dot 2
Reset by
= 9| ALU Zero Test FL 2030 Not 4e50Not 6 Systemor [ 8| Delta T8
Any check (except LSA Check at T3) CPU STOP Check
10| Process Check FL | T3e8o0r 9 Reset 9| Bus Check FL Se } Isleset by
ystem or
causes | 11| Process or Delta Proc w-o Check 8 or 9 10|  Process Check FL ‘ T3¢9 Check Reset
12| Hold Run Condition 10 11| Process or Delta Proc w-o Check 9
it 10
Note: The Double Select FL's are reset as follows: 13| Delta Process FL Not 12 12| Hold Run Condition
14| Process FL Not 13 13| Delta Process FL No 12
2. When the CE connects reset input to ground
3. When the next Selection Strobe comes up 14 Process FL Not 13
A Cycle 1
cPy
Jcyele 0 Repeat Cycle 0 ] C A Cycle 0 STOP
cry {cyete Repeat Cycle 1
STOP

® Diagram 2-7. Timing of ALU, MOD, and SU Check

(04011A)
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SY33-1024-0

FES: $533-1003
2 v 3 v 4 v 5 v 6 v 7 v 8 v 9
cPU CORE STORAGE - SJ2 (16-48Kk)
Control Area 7 —
O S S oo b o lilmtledell
Addressing Inhibit
Customer Area
A CPU i
//////////////////// c I Sf | cs Bus
Protected Area ycle Steal
\ % Control
| Storage Data Register
T PQ, 0-7—P1, 8-15
—_ — = lCS Data Bus Out Vi
| [ —( Address Bus In
> L l Data Bus In
y
Op Register
1/0 COMMON BUS 2 R | _ R
Bits 8-15 VT Shift Unit Invert Switch
X ress Bus Ou
Bits P1, 8-15 17
d - Data Bus Out ///////
S s i S
P ou L E s T R '
B
ALU
(Add, AND, OR, OE)
I
| MAR | Modifier 1/0O SENS Direct Address (P1, 8-15)
+
|t 0,1,2 .
’ Local Store AR
(64 Halfword registers, 1 ﬁ
8 zones, 8 registers each)
] ; "
C - - - - — - — = = = —] -
. =
I
oR ] or - or | or | OR | Lok E=e— =] R
| T _ |
L C C s |
! Sense 1 Sense ' Sense ! Sense Sense i | | X Sense
Register 1 Register Register ! Register | Register 1! | Register
o b ——
+ + 1 ¥ i , B
’ SENS Data CTRL Data SENS Data CTRL Data SENS Data CTRL Data SENS Data CTRL Data SENS Data CTRL Data | ! SENS Data CTRL Data
| | l
il i
A \
ARLS L—{ARLS L —»lAR LS L—slar LS ! L—»{aR LS N 1 L—»lar LS
o F-b-q
D Address | Address Address Address Address | | i ! | Address
\ Decoding Decoding Decoding ! Decoding Decoding 1 L _l ! l Decoding
Card 1/O . ] |
Common | ! X | \ I ‘ [
i g
- - - I | |
OR
o i i ‘ ‘ OR bz
i i
| s
' \ [
> ! : | | . F=7 N
OR * J [ I'oR E-== :| Ell
]
! Write ! - -J | Send
. |
i | \g;:t: Data Read | | Data Receive
' Read ! ' I Data | \ | ! Data
Data 2152 Input/Output I NativeTape Binary Sychronous
i H .
Printer 2560 /2520 2501 1442 Serial 1/0 Printer-Keyboard Channel (10C) OR Attachment| ' Spare ' Communications
Attachment Attachment Attachment Attachment Storage Control Feature Channel (SIOC) Attachment (NTA) ! (RPQ) ! Adapter (BSCA) 4|
E ' i il ! il P o '
2520 Card Read Punch 1259 Magnetic Character
1403 Printer Models 2, 7, " . ‘ | 3 R . o1 fie T it
| and N1  Models AT, A2, and A3 T} 5501 Card Reader | ' 1442 Card Punch 2k Storage Drive | R e e rorie 2152 Printer- 2415 Magnetic Tope Unit  240) Megnetic Tepe Unit | ! Data Set
or | o 'l Models Al and A2 Model 5 odels 11 an [ 9 . Keyboard 1oy gne fontrof Models 1%, T e (Modem)
2203 Printer Model Al 2560 Multi-Function |, \ (up to four) Character Reader | 3,4,5, and 6 (up to six). (up to six drives)
rinter | Card Machine ‘ | | [Models 1and 31 l ’ | l

® Diogram 3-1. System Data Flow

(040128) 2020 > 5

0,000 FEMDM Vol 1 (3/70)




3 4 5 6 7
v v v v v
SAR Core Storage
T
C_E 15 I Aux T
Lo —
Control Area
.
4-12
g 8 / .
P1
- Addressing Inhibit Inhibit Switch g —Qs Dota Bus PO, 0-7; P1,8-15]
o CPU Cycle
PC Customer Area Steal Control
SAR INH CS Data Bus PO, 0-7; P1,8-15>
Protected Area
-
0
) Aux Sense
a
B
L d
SDR CE
PO|0 7{P1| 8 15
Set Trap Requests 1-7 ) < Address Bus 8-15
’ via ALU out
! Data Bus P1, 8-15 |
Reset 1
OP REG < PL REG TDR a3 L
a; i ELLEELE o [RE E . - ot
E
Address Bus 8-15 (=] pofo ARIE 15
. OcCu2 Bus Check
c Priority Decision 1-7 us Checl
e New PL 0-7 Bight . Shift us
Timing and Operation Control (OCU) ocu2 &~ ~a
Y L Invert Switch
_Data Bus P1, 8-15
CURRENT PL su
tszone (0f1[2][3]4]5]6]7
’ Shift Unit (SU)
(left or right by 2 or 4, or no shift)
4-2-1
Fixed Address j (binary) l
Y
[ Xaddesses0-7 | [ Selectisyo7 | Suppress
MAR
one or more than
ALU
one address oo I e o (Add, AND, OR, OF)gges I
- -
PIUL ESTR
CE
. EHHEe@®
Pl s when 1/0 SENS direct
> Modifier o -
> g 7 £0,1,2 > - >
\ Zones
I —T T 1 | 1
MOD 1 2 3 4 5 6 7
ro 4
'. 1
2
E 0 Registers I: 3
i 4 Local Store
PO
5
Note: The encircled numbers (for example, or ) 6
refer to the associated checks in Section 2 or to the 7 1AR AR 1AR AR AR AR AR AR
associated functional units in Section 4
Diagram 3-2. CPU Data Flow (04013A) 2020 > 50,000 FEMDM Vol 1
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“Form Y33-1023-0

FES Y33-1049

2 3 .
v v 4 v P 4 6 v 7 v ° v ?
- /
C9 +Bus Lamp Test Switch C9 +Bus Lamp Test Switch
LSCR!D* PA261
15 |[Hinvert swgir 15 |[' SCRID* +—] SCRID* SCRID*
B OR
+nvert Sw Bit 14 WC361 42520 or 2560 Indicator OR 62A2 +Bus Printer Indicator OR WC541 +lOC Indicator OR
+invert Sw Bit 13 L | | | -
+1 t Sw Bit 12 PA221 i
er o 12 WC361 42501 Indicator OR 62A2 +Bus Tw Indicator OR 62A2 +Bus SIOC Indicator OR
+Invert Sw Bit 11_|]i1 L_
+Invert Sw Bit 10 OR ] | ] N
A +Invert Sw Bit 9 2-02 +Process Check FL OR WC361 +1442 Indicator OR WC541 +File Indicator OR ]
+invert Sw Bit 8 PA261 PA261
46D9 +Invert Sw Bit P1 ||P1 1
[ 77
+Hvert Sw Bit 7_||7 i i i (i i 17 7z i 777
+Hinvert Sw Bit 6 OR U T R ATTENTION
+invert Sw Bit 5
- . s .-
e el | men EEEEE FEEER)| [ EEEE SHERIEREIEEREE
| 2 Hnvert Sw Bit 3 ||3 L P8 4 2 1 8 4 2 PROCESS [LINE | POWER |THERMAL PRINTER | SIOC
P FAILURE CE Meter
+nvert Sw Bit 2 OR
e S [=[=[=[=[=] =~ [=- = = =
Hnvert Sw Bit 0 P 8 4 2 1 CARD CARD CARD 2152 STOR 10C E » off)
mergenc ower
PO || +invert Sw Bit PO ||PO P0 I 3 I I > 1/01 1/0 2 1/0 3 CTRL g ey o
15 || +Shift Unit Bit 15 [[15 R
" P PROCESS
B +Shift Unit Bit 14 DATA REGISTER DATA (or) ADDRESS : (CPU Serial No.)
+Shift Unit Bit 13 1 INSN STEP : ADR STOP Off
/o9 e o ez J 2 I I 3 4 ' 50,000 and cbove
+Shift Unit Bit STOR DPLY DPLY REG
+Shift Unit Bit 11 |11 o
+Shift Unit Bit 10 T OR STOR ALTER ALTER REG e n P
+Shift Unit Bit 9 STOR SCAN orL STORFILL SHARING  TEST
8 || +Shift Unit Bit 8 cE
’ 52B6 —{ +SU Bit P1 P1 START OP o) . /
PP - SYSTEM 1/0 CHECK W
7 s unir i 7|7 o (=] LOAD I [ RESET [ RESET J ON
+Shift Unit Bit 6 See N ’
+Shift Unit Bit 5 v e Note (CE Key Sw)
+Shift Unit Bit 4 ||4 PA241 o
YSCRIDPRINGIPLES ———  ——  ——  —— —— —~ CUSTOMER MODE SWITCH Lamp Test > CE Console 57E3
+Shift Unit Bit 3 ||3 ! S Gnd_ N[ 5r
- — - 7.25V ac for indicators Mode PAIT1 Op +Bus Lamp Test Sw 1/O Common
+Shift Unit Bit 2 OR 7.25V ac . N +3V P Bus Out 60E9
- — SCR Sw =V No| Mom us Du
C +Shift Unit Bit 1 from PS SCRID Common (Gnd) 2 A5
- — . Time Sharing A2,
+Shift Unit Bit 0 .
5208 SU Bit PO ] it OR | Sw NG
+ it PO — f : [¢]
) | N P
4D9 OR +Lamp Test Sw AAA ingle Instruction Mode INT Tog |NO ; ~Time Sharing Sw INT 1/O Common
+Turn On Stop Ligh [__ _____ vy _ - CUSTOMER ADDRESS SWITCHES - Address Stop Mode INT PAI26 Bus In 62A8
+20V Switch Common PA271 — T T T T T ’ +20V Switch Common Op | Rot - Display Register Mode INT
:;)m(l';gr)ninar Data 1 Data 2 Addr 1 Addr 2 Addr 3 Addr 4 i - Alter Register Mode [NT }—> LS Write 36E4
s Sw Sw Sw Sw N Sw »—— Sw - Storage Fill Mode INT 1/O Common Bus In B267, 87, C4
» N ~ I NI -Storage Scan Mode INT —> MANOP 20A2 1/O Common
o Rot Rot Rot Rot Rot. I__I Rot -Storage Alter Mode INT Bus In 62A8
‘ — -Storage Display Mode INT MANOP 20A2
= = Initial Ctrl Prog Load INT -
NN nitial Ctrl g é!_Key ; __‘CE Key Sw INT ‘{:‘éi” Control
PA13I PAI8I
Op| Sw |NO +20V CE Key Sw N O
—ﬂ___ 1 PAISI PAT61 PA171 PA18] " e / CE Console 57D2
CUSTOMER DATA +Data Sw 1 Bit 1 INT +Data Sw 2 Bit 1 INT|[1 +Addr Sw 1 Bit T INT||1 +Addr Sw 2 Bit 1 INT||1 +Addr Sw 3 Bit 1 INT +Addr Sw4 Bit 1 INT |1 NC +20V CE Key Sw N/C
b SWITCHES +Data Sw 1 Bit 2INT +Data Sw 2 Bit 2 INT +Addr Sw 1 Bit 2 NT +Addr Sw 2 Bit 2 INT +Addr Sw 3 Bit 2 INT +Addr Sw4 Bit 2 INT ro Meter
+Data Sw 1 Bit 4 INT Data Sw 2 Bit 4 INT +Addr Sw 1 Bit 4 INT +Addr Sw 2 Bit 4 INT +Addr Sw 3 Bit 4 INT +Addr Sw4 Bit 4 INT RR1 NOL CE ,\I——1 +Sw Bit 1 INT
+Data Sw 1 Bif 8INT] |8 +Data Sw 2 Bit 8 INT] 8 +Addr Sw 1 Bit 8 INT] |8 {+Addr Sw 2 Bit 8 INT |8 +Addr Sw 3 Bit 8 INT +Addr Sw 4 Bit 8 INT|8] weoot a1vac1  w——1—Od] NC N} .
Meter
+20V Switch Common < L +Sw Bit 2 INT
OP REG 18A3 1/O Common Bus In < PAT11 CUsT
62,€7/C7/C9
Start Load 1/O Common Bus In 62C7/9 WC221 41V ac 2 | .
Switch Abbreviations: Sw NN Sw |NC N +Sw Bit 4 INT
> USEMETER CONTROL PAIO
PB = Push Button Op CONSOLE KEYS p—Op H '
Rot = Rotary PB |NO ‘ PB NO 4A9 +Process m +20V Switch Common
Tog = Toggle - i A
Mom = Momentary Stop q System Reset M PA301 P PAI9I
Sw Sw : KA502 . m
62B5 -Set Process Meter OR OR -Process Meter Ctrl +3V
Op +—Op N
. PB NOﬁ—iEF PB [NO_, [ o
NOTE: For wiring of Power On/Off keys, $S ~CE Key Sw INT e
E Emergency Power Off switch, and the attention PA121 1/O Check Res +Load Key INT ey w
indicators 'Line Failure', 'Power', and sw [N ~ N -Load Key INT Run G | 4t [
'Thermal', refer to ALD YB045 (50Hz) or B un Control 4= ~Process Meter Go
ALD YBI45 (60Hz) 57C9 420V Rem Stop L—op ey *System Reset Key INT . A /0 Common Bus Out 60E7
Key N/O PB -System Reset Key INT
57C9 +20V Rem Reset Key N/O NO +1/O Check Reset Key INT 1/O Common Bus Out 60D7

@ Diagram 4-1,

Customer Console (03973A)
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-Stop Key INT
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Form Y33-1024-0
FES Y33-1049

2 3 v 4 v 5 v v 7 v 8 v 9
+Delta Time 2 FL -
ele e AR cri1ET3 { +18-13
KA204
A -Delta Time 2 FL AR CR +T4-T7 Ta-17
SELECTOR
CE .
Delta Time 1 Freeze Reg 5943 +Delta Time 1 FL |, DECODE
- KA201,/204
[':Ee:fa I:me ; ;:: — LS Zone Selection 32Aé
t
gle Ime » LS Zone Selection 32A6
’ -Delta Time 1 FL B N
BCF +T1
1||+Time 1 FL [— A
. BCE +T2
Delta T 2 Freeze Reg 59A3 .
-Time 1 FL B AE sq me 9 +Delta Time 2 FL c ACE T
; — ol [t
+Time 2 FL C ADE T4 Timing signals used
“Time 2 FL — D ¢ throughout the whole
- AE : BDE +T5 cPU
+Time 3 FL ——E A -Delta Time 2 FL D BDF 16
B 3|[-Time 3 FL ——F KA202 ADF 17
BC Delta Time 3 1—>Freeze Reg 5983 +Delta Time 3 FL E ACF +T8
2 FL Ita Ti FL
- ~Delta Time 3 * Modifier Check 2-4E6
4 MHz BD
+Pulse A A -Delta Time 3 FL F
osc |tPulse B 0-125 ns Time |
» +Oscillate
+Clock Advance
™ ¥B[N:’| FL 3 .
KA101 +Delta T +Write Cycle
Polse A ) KA201 Delta Time 3 FL {5 g =Y 1282, 22B5/B6/A/C6/D6
KATT1
+Pulse B
( 1) CE Clock e =
=(signal) Ci ~Cloc "
- — & . + 1FL |1 '—_
. St Time 2 Time ~Delta Time 3 FL +Read Cycle
c P mia AR CR » 1282, 22D4
. F
For jumper KA204 - — +Time 2 FL
installation Time 2 FL » CE
refer to 0-125 ns ~ -Ti .
ALD KA202 N ™ l—BE SEESS A (BOM 1,2,3) Time 3 FL — Time 3 FL A *Delta T8
+To | OR Time 3
kAT s N KAZ02
’ KA202 KA202
A >—l
o I |+ O Clock Pulse 1
D OR |— OR N /O Clock Pulse + |/O Common Bus Out 60A8
A A
> — Clock Bin 1 — Clock Bin 2
FL FL
+Oscillate A OR ~Clock Bin 1 FL A OR
] KA203 | KAZ03
E
LN .
OR — OR J\mﬂ/o Clock Pylse 2 » | /O Common Bus Out 60A8
04B3 -Reset Pulse
® Diagram 4-2, CPU Basic Clock (03974A) 2020 > 50,000 FEMDM Vol 1 (8/69)



SY33-1024-0
FES: $533-1003

DELTA PROCESS AND PROCESS (CPU RUN)

-Proc Check Overr Sw INT -Any CS Request :
“Start FL oo gy vhrocess Check L I A L. ~Proc Check not Override 1/O Common Bus Out 60D7 J i—— +Delta Process not CS Reg
-Remote Start Key INT rocess Ched Y
“Start Key INT #Start Keys | -Stort FL and st Interlock FL D KAS12 +Delta Process FL
OR| l = CE A T For jumper installation e’ta frocess
—Block Normal Start TNT [ A D6 +Delta Process HICPL —
A o e Cvarias ] A [OR D9 FCYO refer to Note 1 on l_|
KAS501 ~Proc Check not Override T8 Start ALD KA512 AR C
D3 -Power On FL Active A T2 Start Inlk D7 +Stop FL NN oL R [+Delta Process|
= L ) r i - iate CPU Stop Li | |
A System Resel Koy TNT o 1ot Sye R or e FL = o 62A2 +8us Any 1/0 Working [ ] * | 6283 -Bus Immediate CPU Stop Line ce— en
D6 -Load Key A Load Key ower On Resel — - CE +Process FL
| 18 +cYl A
Delta Process - o +Run Conditio Delta P P
" e — O CAson b Stort Iveloek FL o | Lise p on con ot i Contion | oao e e o -
I ] 62C2 +8us Trap Request 5 e FL FL
A
+Delta Process [ ‘f”
— FAny CS Raquest —
KA302 C3 +Power On Reset FL A 4 |
+Remote Start Key INT +Start Keys . 22A7 -LOG Force System Reset I~ 32E9 +Unequal PL — ~Cycle Steal A +Process not Cycle Steal
B6 +Allow Cont Alter or Display—| — =Single Cycle Switch INT l\l——l\‘MANOP A |_|
» ~Block Normal Start INT FProcess A |OR D3 -Power On FL Active OR Single Microinstr Sw INT_~] p
ok +Load Key INT A 58D9 ~Comp Equal FL ~ l
+Start Key INT -Block Normal Start INT . KAS522
FSystem Reset Key INT ~ A +Hold Run Condition
#Remote Resef Key [NT OR ; i
20C8 +ST Disalt or CE Reg Disalt | | +Allow Cont Alter or Display a3 ps
KA502 V3 ’
CPU START CONTROL
-Any 1/O Esror not Loo
8 -~ #1401/1440 Compatibility feature . o 1/© Commen Bus Out 6007
+System Reset Pulse Y +
NS uls MANOP/ICPL 20A3 6202 4508 Ay /0 v {7 +Process or Delra Process
. y ror or OR 1/O Common Bus Out 60E9
{—» LOG Control 22A4 =ICPL Loop Sw INT A N | 2489 +End Op FL A 1 I PL Control 32
= . — h A4
L= SOR to TDR 40D3 Proc Check Overr Sw INT KA521 2088 +5T DASF I N . enre
D7 +5top FL. MA221 b——
KAS12 cs - Cycle Control 4-24 24D9 1LC 2 FL A ermingte Store Test A 56 — 1
° 2-1 ~Invert Parity | I T Test _ - A [ +Delta Process w-o Check and CSR_|
Ad +Start FL — t— CPU Basic Clock 02E4 . 20CB +5T Disalt or CE Reg Disalt | ___L__l
TProcess A “Reset Pulse Process Check 2-1C7/B2 e A o [Pttt Run Condifion
» *Delta Process ICPL Reset  4/CPL Reset FL 58D9 ~Comp Equal FL ~] A e
PL Control 3282 o7 . | A | —
+ICPL ORN FL A3 +Allow PL Switching A +Delta Process w-o Check
Inhibit 16E4 A L
62D7 +SENS 16 or +OPR Decode D —
60D4 +CTRL 11 7 A -Single Microinstr Sw INT 44B4 -Decimal A
4088 +infern SU Bit 8 ! I +Bus Reset Condit ~Proc_Check Overr Sw INT -
TDelta T8 A |or =Reset Condition KA542 Ok 1/O Common Bus Out 60C9 2-1 +Process Check FL ,\,—j A A +Process w-o Check and CS
B9 +Process not Cycle Steal . OF ] =Single Cycle Sw INT
Y ASCH Lorch 428 ST Test T0E4 +Storage Protect RY6-2 N/O L
22A5 -LOG Reset S cczsl }—»1/0 Common Bus In 4-62 Hinverf Parity Sw
c ZCPU Reset Sw INT J,EII or +Reset Condition sele Control 4-24 L#l-Addr to SAR Gate o |5 or ALU to SAR 1083 A +Process w-o Check
{1 B3 —Reset Pulse (| ston Soociol Reset Condit L - - 1401/1440 Compatibility feature 2-1 +ALU or Bus or SU Check ccizn
KAS512 s opecid Teset Loncition 1/O Common Bus Out 60E9
1 45T Test
[ LSA Check 2-2 *Process 1 A T o Parity] A R
E| ok }\ ~Reset Condition 1/O Common Bus In 4-62 CPU STOP CONTROL (DROP HOLD-RUN CONDITION) A5 -Start Interlock FL ] Proc Check Overr Sw INT —
4 -1+ heck F
}—PL Control 32C2 KA502 R A
L CPU €5 Unit 4-64 Reset Pulse caz
Power On Reset
> +20V RY7-3 N/C N L -RY7-3 N/C +Power On Reset FL * 4
p
f 1
le_s! L N +Bus Power On Reset ) /&y Common Bus Out 60D9
+20V RY7-3 N/O [ N k_-RY7-3 N/O -Load Key INT ~Load Key ,,
|| KAS12 Power On I A L. —pover On FLA Hye b s Selection Strobe 2-688 I Lood
A2,Ad -Block Normal Start INT »::r::;:r FL A +Load FL 1/ Common Bus In 62C7
FL - Hhoces  n) | FL MANOP/ICPL 20A3
L—sMissing Phase FL 2-1A6
-System Reset Key INT ] A 62D6 ~SENS 11
166 L or FOPR Decode E oR) AALL
Y3 A KAST2 L g *Proces ‘ Process +Turn on Stop Light
D +Process H4-T7 A o on otop -9 Customer Console 1C2
RESET CONTROL B6 +Allow Cont Alter or Display [ N | KA501 A5 =Start FL and St Interlock FL .
L ~Stop Key INT N MA211
- KA501 +OPR Decode D StP__4stop FL
44B4 —Decimal or 1/O Common Bus In 62C4
T2 A FL Cycle Control 2485/E6 TURN ON STOP LIGHT (KEY)
MANOP/ICPL 20A3
A2 #Start Keys = 86, AS
A5 -Start Interlock FL{ A
Origin of key or switch integrator (INT) signals =Stop Key INT —
. used within CPU run control: +Process OR
Fhoces N,
Customer Console 4-1, E6
+Start Key INT
=Start Key INT
Origin of frequently occurring signals: -Stop Key INT
+System Reset Key INT LOAD AND STOP LATCHES
OFPR Decode E,D 18D5 ~System Reset Key INT
+Load Key INT
MANOP 2088 -Load Key INT
iceL 20A8
LOG 2206 CE Console 4-57,E8 and B9
ST Test 208 —Block Normal Start INT
E i +Remote Start Key INT
Cv0,1,2,3 / 24E9 —Remote Start Key INT
Delta CY0,1,2,3 24E8 +Remote Reset Key INT
11,2,3,4,5,6,7,8 -Single Cycle Sw INT
Delta T8 2A/88 ~Single Microinstr Sw INT
+imm Comp Stop Sw INT
Process 4p9 +Del Comp Stop Sw INT
Delta Process 4A9 +Hnvert Parity Sw INT
-Proc Check Overr Sw INT
Any CS Request 64C6 ~CPU Reset Sw INT
Cycle Steal 6486 -ICPL Loop Sw INT

o Figure 4-4. Run Control  (03975B) 2020 =50,000 FEMDM Vol 1 (3/70)



—> BOM 1, BOM 2, BOM 3, 4-12

2 v 3 v 4 v 5 v 6 v 7 v 8 v
SAR
15 15 +SAR Bit 15 FL 15 I—E:cpu €S Unit 4-64
% AR B A FL Eight Shift Control 40A3
30D9 +LS Sense Bits P0,0-7,P1,8-15 (P1,8-15) 113 | SAR Bit 13 FL
A 2] +SAR Bit 12 FL
(P1,8-15) —OR iR +SAR Bit 11 FL
A 10 +SAR Bit 10 FL
g +SAR Bit 9 FL
MAITI/112 8 +SAR Bit 8 FL 8
A R -
pilf [P1] SAR Bit P1 FL SAR Check 2-14
7 7 +SAR Bit 7 FL 7
16| +SAR Bit 6 FL
#0,07) 5 | +SAR Bit 5 FL
A 4 +SAR Bit 4 FL CE Disslay Seloction 4-58
48A9 +Sum Bits PD,0-7,P1,11,15; +Corr Sum Bits 8-10,12-14 | (P0,0-7) —t+—or 5] FSAR Bt 3 FL E Display Selection 4
LS TO SAR LS Output Control 30D6 — 1A 2| +SAR Bit 2 FL
+L0G CE SAR INPUT CONTROL 1 +SAR Bit TFL
282 +Pulse B MA101/102 " +SAR Bit 0 0
4 409 +Process wo Check and CS 5 A +LS fo SAR A s tosak set uke PO, l|>T +SA§ 3:: POHF_ L
4CE +1-Addr 1o AR Gafe (Al or ° U PO
4B9 +Delta Process w=o Check L —
| NnEnE
11 A N [FALU fo SAR Set Pulse L sarBit 15FL |15 |- cPpu cs unit
+OPR 4 3269 :J_A?;f —— | — L -SAR Bit 2 FL 4ot
PR Decode +Unequal
O Do s — 1 ' '_l OR MATI2 - -ALU to SAR Set Pulse SAR Bif 3 FL "
Y0 or Y1 A |OH A LS 1o SAR Set Pulse BI OR [Reset SAR Bit 4 FL__||—— Inhibit Control MA202 1> Inhibit Control 16£3
o u P1,8-15 SAR Bif 5 FL 416 AR CR
- Nm! | E4
4687 Vranch coa A ] +LS to SAR Set Pulse P SAR Bit 6 FL SARBOFL e
5 +Delta CYO U N I SsAR Bt 7FL_||7 A
L — +ALU fo SAR Set Pulse 4 -SAR Bit 4 FL
39D9 ~Branch L] +ALU fo SAR A N 7 {OR L‘EF___
GoflL S MA202
MAI02 -ALU to SAR Set Pulse -
FORCE ALU TO SAR Bl OR [rsReset P0,0-7] ~SAR Bit P FL I——>5AR Parity Corr -SAR Bit 1 FL
(PREVENT LS TO SAR) ALU TO SAR e -LS to SAR Set Pulse ~SAR Bit POFL CY2 (LOG) SAR Bit 5 FL A
LOG REG 12 2282 SAEOF o 22E6 AR Bit ~{OR ’__B\
06 ALU Test FL and SU Check 2-6D7 -SAR Bit 0 FL
-SAR Bit 2 FL MA203
> AZ cs R;m ' sSAR 1 FL 59 <A g fix Sa Y
- i -SAR Bit i
e A ~Addr Reg Bit AUX
+OPR Decode 3 L -SAR Bit 2 FL | +Addr Reg Bit AUX
20CB #STOR Scan or Display ] +Delta CY0 A * [TsARBATL
TMANOP and not LOG FMANOP and not LOG | . TOAR Bit 4 FL ——  MA21 +Addr Reg Bit 1
TBC7 +FF Format Tnstr 1A oR { | Or [frevent Storage Use 4. gifier Check 2-06 : A _Addr Reg Bit 1
+OPR Bit 8 A _ Address Check 38A4 +SAR Bit 5 FL -SAR Bit 3 FL ~ -
+Delta CY1 CE ~SAR Bit 5 FL A Addr Reg Bit 2
Madoz L— -SAR Bit 6 FL 6 L -SAR Bit 4 FL -Addr Reg Bit 2
24D9 +LC 2FL OPR Decode £ A A “Addr Reg Bit 3
FOPR Decode D ‘ ecode CR -SAR Bit 5 FL N MA208 ~Addr Reg Bit 4
TOPR BT 4 A ADDRESS EXCEEDS AVAILABLE A - i
Addr Reg Bit 5
3209 FCorrent PLOFL STORAGE
¢ Delta CY2 MA221 -Addr Reg Bit 6
.
el — MA201 _SAR Bit 6 FL A -/:ddr tg Bng
—~SAR Bit O FL - “Addr Reg Bit
L 5 e A Physical Main Storage Size in Bytes : Mzt yeTr
OR - A SAR Bit 7 OR ~-Addr Reg Bit
A ek | 2k 32K 40K 48K SAR Bit 7 FL “Addr Reg Bit 10
24C9 + LC 1FL | GND [ -SAR Bit OFL GND | +SAR Bit 0 FL - 1  Mazn Addr Roa B 11
i | -Addr Reg Bit 11 |
+Delta CY3 ] -SAR Bit 1 FL A -SAR Bit 8 FL OR “Addr Reg Bit 12
MA402 ~—1 A +SAR Bit 1 FL SAR Bir 1FL ] - _— BT
LS Disall {or TSARBI 2 FL SRET2FL - -sARBit4FL —— “Addr Reg Bi
MA201 -SAR Bit 9 FL OR —Addr Reg Bit 14
'S MA402 GND__ |-SARBit4FL| GND +SAR Bit 4 FL — A Azl ~Addr Reg BT 15
PREVENT S +SAR Bit 5 FL ~SAR Bit 5FL 1 - —
T STORAGE USE SARBRSTL - N -SAR Bit 10 FL OR
SAR Bit 6 FL “SAR Bit 6 FL | - mazn
For jumpers,refer -SAR Bit 11 FL A
to Note 1 on ALD MA201 1 ma221
-SAR Bit 12 FL A
L
D _CAR Bi
e::u g? LOG CY0 and CY1 SAR Bit 13 FL [A]
elta ok
FL A
Origin of frequently occurring signals:
MA211
OPR Decode 0 to F 18C/D5 ;
OPR Bire 1845 +Delta CY0 LOG Y0 and CY2 -SAR Bit 14 FL N
STORAGE USE Delta CY2 OR Hor
LOG 2246 A FL A
IcpL 20A8 MAZZ)
» LS Disalt 20C8 N a2l
Delta Process A9 22A8 -LOG SAR Power
Any CS Request 84C6
MANOP and not LOG 2245 e {or -LOG SAR Power SAR POWERING AND FORCING
and not i Reg Aux OF LOG ADDRESSES
B6 -SAR Bit 2 FL A Sogae Uee BOM 1,2 and 3 12A2 LOG-ADDR REG BITS 1415
€v0,1,2,3 2E9 86 —SAR Bit 3 FL [or] !
FL SDR Set 16A3
Delta CY0,1,2,3 24E8 +Delta Process
T1,2,3,4,5,6,7,8 289 | | e Eight Shift Control 40A3
Storage Use Delay FL 2-1
CE Disp Selection and Compare 58E8
£ | MA201
A8 LOG SAR Fomer o, Aliow INH Check 1688
16
~Prevent Storage UseI A l
PBI3I Mazol
WC22] +20V Storage Protect RY6-2 N/O [ Nl +Storage Protect RY6-2 N/O ] N [ ~Power Failure N Surm 2 { .
2 ower Supply (WA221)
un Control 4C7 L
Diagram 4-10. SAR and Storage Use (03976A) 2020 > 50,000 FEMDM Vol T (3/70)



Form Y33-1024-0
FES Y33-1049

2 v 3 v 4 v 5 v 6 v 7 v 8 v
—_
BOM SELECTION I SAR -—CE
13, Board K-A2 Addr Reg Bit ‘ volo[1]2]a]a[s]e] 7[m[e]oTr0]ni]rz13]4]is
(32-48K) . SARbit 15
Lo (= not used for THERMISTOR
. py — Storage Addressing -9 to 12V Supply Reference -9 to 12V Supply Temperature Control
e —33
T = : From P9) (Mo P5)
2. Board H-A2 - i SAIN
(16-32K) e [t (Note: Only in 1. Board H-B2)
A Lee-" 2|
- = SAR POWER
1. Board H-82 1T
(16K Bytes) l
! 32K Select - ; |
l +16K Select - 2 -15V
B = o[ T2 3 45 e[ 7[ s olo[ni2ra[ia] 7 sarsits
aux | 1] 2]3 4567 8] 9 ro]n]i2[13]14]15] ~ Address Register Bits CURRENT SOURCE AND SINK
> SAIN T SA411 l" Biock _}
+ A — Connector_
10E6 +Storage Use S Long Time r‘ SPEC )>§ s:u: SGourceT L 2mneele —
DR ad Gate Time
Do§ __ FL Y N O S
.-L_. C3 +Write Cycle SPEC [\ X Write Sink X/Yg;"“g‘;hon
- D Strobe Adjustment DR X Write Driver Time 4
sas ~JoR] " (SAOZ‘Z) " |nferfc<}es 1| = .
WZ011/021 +Read Cycl
Tos Delay Pulse Duration ) 8 Read Cycle o
Short Time r— .] SPEC | Y Read Source
= A Delay 100 ns I ; DR [V Rd Gate Time
L] ; . FL ——
B 02C5 +Storage Select Line F> saann | SPEC LY Write Sink
SAI1/121 DR [V Wr Driver Time
OR| +Strobe Point, —
wzon 1 Mll ss I—N .ss - R [+sme] :::beE:K 5A321 sA4l I
15V
Inhibit Time H '
will_j_z TaTa]sJe]7]8 ]9 ro]n]12]13[14]15] Address Register Bits-
F A |fSense Strobe 4K X-High | X-Low | Y-High | Y-Low
N 1489, D8 T X
g TL
> | inhibit Timing 1282
,
Sense Amplf P
SA461
TIMING N Gate [ <pec | Sense Amp Gate 14A8,88,D7, &7 0]0j0]0F
0287 +Write Cycle s +Write Cy FL DR |/ Write = +2.4V
|—| Read =-1.8V.
~Sense Amp Gate Off E[_ Y HALF SELECT DRIVE LOW-ORDER X HALF SELECT DRIVE HIGH-ORDER
+Storage Use OR| WRITE GATE/READ DRIVER - READ GATE/WRITE DRIVER
+Write Cycle 5 T bk |7}
L | _connector |
C + | - T -~
" 02C7 +Read Cycle Read Cycle v v
SENSE CONTROL/INHIBIT TIMING
89 89
7 Identical i<
. Circuits
+Write Cycle - —1 —
T - -
+long Time | A =—T"" 7 Diodes on to I
P 1 !
" =T "] ofarray ! | _comnector | _!
+16K Select sA421 [oTo = =1 — 1 (See SABT) _ _14v
32K Select SA3II 000 T H— ,_J__] v 4
> +Storage Use | A SA41 o0 1 01—t - 89 8
+Storage Select PR - T
!OR — ) —— — '-N—T—NJ
Read Cycle —| * | 1 010 0f+— ¢
| T ¢ - S
00 -t | 0,10 1t - -
=t \ - .
saq21 0.0 - lsasss [ 0T & L - A
00 1 | SRR o o ¥ — -1
01 i | X || e
01 = | X _
SA426 - e
. R : R _ _ _ _ _ _ _ _ _ 01 15 Identical | J . || .
o ANALYSIS OF SAR DISPLAY CE Display 01 - Circuits I l - -
i 70 — | | ] —
e e o e e Y Y = = = 1o 0 L ]
| PO 0 1 2 3 4 5 6 7 PL 8 9 10 11 12 13 14 15 sA431 T I~ ——l — __T__ B
Not AUX | If Byte Processing 1.0 — sA441 | - _:_ _
1. Board H-B2 (16K) [*-—-0 0 [0 |- = Eight shift, ' 11 - ___I ) = ]
2. Board H-A2 (32K) [+ -0 1 ALU 8-15 to INH 0-7 'RE) L ] o
3. Board K-A2 (48K) |&-~ | 1 0 [T} —{ Not Shift 8 FLon, SA436 [ - L —___ﬁ——ﬂj
" v ALU 8-15 to INH 8-15 ) - Core Array
| 4 Read éc' / Write Gate/ Read Gate/ WriteYGafe/ _H If_ :a— ;— ] | (5A012,061-072) —D' di top of
a te, A 3 + te G alfword Boundary F SELECT DRIVE LOW- iodes on top of array
Wite Driver Read Driver Wite Driver Read Driver Check if halfword AT LD e LON-ORDER — (see SA081)
1 | Sense Strobe 4K fe——|- — |-~ {0 processing (not Write
microinstruction)
Sense Strobe 8K Ja- — —| = — |- 1 —
- - - - - - - - - - H SA446 Y HALF SELECT DRIVE HIGH-ORDER
_ —— . READ GATE/WRITE DRIVER
AUX nl 1 1 sa451 o o_m___———_—_a ——I 1
| 1. Board H-B2 (16K) [*— -~ - - — - --=---40 0
2. Board H-A2 (32K) e - — — = — — - —-=-=—0 ! _ -
3. Board K-A2 (48K) |® — — — — — -—=-—={1_ o _: _—
£ oo 1 l—— ——
sast ool |
e AUX-X X Y Y
Read Gate/ Write Gate/ Read Gate/ Write Gate/ 1 [ I e — Block |
Write Driver Read Driver Write Driver Read Driver 1,0 0p——r -15v [ |Comn |
Sense Strobe 4K *---—"—-"—-"—""=-—= - = =-=-0 SA456 1ot 7 ldentical |
' Sense Strobe 8K [+ - —-—=-=-=-=-—=— = = - L e | Circuits |
I e | -J

Diagrom 4-12, $J2 Core Storage ~ Addressing and Control (03977A) 2020 > 50,000 FEMDM Vol 1 (8/69)



Form Y33-1024-0

Diogrom 413, $J2 Core Storage - Inhibit/Sense

(03978A) 2020 2 50,000 FEMDM Vol 1 (8/69)

“

9 A A v

FES Y33-1049 ) v 5 4 v 5 v . v , v . v .
: €9 Sense Level Control
Bit 0
From Diagram 4-16 ALD REFERENCES Bl | sAs4l ‘ 9 Identical Circuits
o .
l INHIBIT SWITCH (CPU) J g?': 3
Bir4 | SAS6 . Differentiol ~Sense Bis
WZz031/041 Bit 5 ﬁk_cs'ﬂn__ L
| h -
Bit 6 3 ! 12C5 1.6V fo 42,4V _Seme Amp Gote|
LP0|0| | | I | l 5| 7|PI| 8 | 9Llo|nlrz|13||4J|5J +Inhibit Bits (CPU) g::g SA551 T -
A / / / / INHIBIT DRIVER/SENSE AMPLIFIER  Bit ?0 - . €9 40.8Y Offset Voltage
(4K and 8K) Bit SAS56
/ / // / / 7L7L]L) { Bit 11 3
Bit 12 n
[ o| 1 |2 | 3 | 4[ 5 l 6|7 | al 9 |lo| nleI 13[ 14[15llé| 171 +Inhibit Bits (Core Storage) Bit 13 SAS561 7
Bit 1 v — SENSE AMPLIFIERS (ODD)
Bit 15 15 For £LD reference:, see Ad
SA531/536 Bit 16 | SAS566 t--
Bit 17 .
- A L. -tohibit Bits 8k ) ) 17
SA061
4 1285 -lohibit Timin SAS21/526 ‘______/——E_
A, 33 9 17 [5) 13
“Inhibit Bits 4K i ! i
D, ] o0 ~ ao 15 X |
T T
INHIBIT INVERTERS T 1
—0, 60 oo 13 0 o 7
) — — -
s C9 Sense Level Control
me_2J ©, 7/ qmo il 6o 3] 9 Identical Circuits
74— 00 - X 1t
; = = il I
- 00 , 7 [ X Differenticl —Sonse Bife
i p— ? |
Block Conn o) 00 , ao 5 6 o—
- —F 12C5 =18V to ~2.4Y Sense Amo Gate]
77
! E %9 00 )
i [l pram®_ . WO €9 +0.8V Offset Voltage
! e o) [oXe) fo—<) )
Oddbirs 4k, [ 7 Al 1
n
1 I
. M 5
o v 7] 7 N A AN N N N Top SASI
(He. : 5 | . t Sense Level Control A8, B8,C7,D7
| 3 ! |
[ i Board v SPEC -
[ L 1 (Cord Side) Air Flow > Limiter 2 )
Block Conn . = § Offset Voltage A8,C8,D7,E7
T Tl . —=
: - ! Bottom
] |
< v 3] !
Odd Bits 8K | [—| h B
n
N L :
. ! | €9 Sense Level Control
LH'B“J,"' L] : . “ 5 9 Identical Circuits
N I al? P, L/
1 _ "
[ L H n % Block Conn Sense Bits
. 10 r=
> cel | 7
INHIBIT DRIVERS [ s 8 H Amp Gate
@ For ALD references, see A4 1 .6 EJ7| co.10:8v Offset Voltoge
1 —
Vo~ sA211 4 [ml
VoItV 3>y ' — SENSE AMPLIFIERS (EVEN)
Lomperature Block Conn X e . For ALD references, see
Compensated (ke | 2 Yz [ 4
Supply (From PS) Vo] | 1 HH
\ 14 ! o A [
— | Vg 10] he
L] Fven Birs 8K) |12 ! \J N\t 4 -
ven Bits 8K) [~ 8 a
T \ 7 \ N \ L/ N o
s 1 ! / o [~
8 2 —
T 4 jm
[ /—-x’ Addr greater than 4K Adds smaller than 4K 4 -
| 4 é -
v b bl o] & Jo]es =1
) Ho
oo S omd o rtjC
Block Conn + 8 t_
> T Te 6 " | C95ense Level Control
1 e 4 ] ’ 9 Identical Circuits
ole 2 [
Even Bits 4K! [ o]
1 o 0
g
1B
Mini Bus P 12C5 -1.8V to 42.4V Sense
ini
] Amp Gate ~Sense Bits (Core Stor) [0 [ 1] 2[ 3] 4[5 [ 6] 7] 8] o [1o[n]12[13[14 J15[16 [17]
| €9 +0.8V Offset Voltage
2
LB
E [ -

AN

Y
L\

p1] 8] 9 [1o[n]a2[13f141s]

~sense gis cou) (P[0 [1 [2[a [4 s[e[7

WZ051/061/071

SDR CE
rolof1 [2] a4 s]s [7]ri{s [5 [io[u112[1a]ia]ss

To Diagram 4-16




SY33-1024-0

FES: $533-1003 .
2 v 3 v 4 v 5 6 v 7 8 v ?
I \
SDR MA301/311
15 15— +sDR Bit 15 FL||15 |15 45T Tost ALLOW INHIBIT CHECK
| 14— +SDR Bit 14 FL +SDR Bite 1. 2 CS +Halfword Store OR
13| +SDR Bit 13 FL|| |-~ == —=" Ze~1401/1440 Compatibility feature Delta TYO D4 -Cycle Steal or LOG OR |FAllow INH Check 8-15
2|—|+sor Bir 12 FL]| 1 SARBILIS FL ' '
T ' | +SDR Bits P1, 8-15 FL's :
T1|—{+SDR Bit 11 FL|| | ]
— __B
- ; I . . MA403 +Allow INH Check 0-7
A BOM1  -Sense Bits PO, 0-7, P1, 815 10— *SDRBit 10 FLY| || ——-CE Display Selection 4-58 OR
91— +soR it 9 FL |||
i (8| —[rsDrBits FL || || f—OFREG 1882 y MA4T1 .. -
Tom 1 N N
Diag 4-13 BOM 2  -Sense Bits PO, 0-7, P1, 8-15 DOT —|P'| 1—- +SDR Bit P1 FL|{ 11P1 TOR 40C4 1L(I)E5 +Storage |~ | N I N
SDR Extension 7 _7_— *+SDR Bit 7 FL : 7 * u J
: 5 |—|*sDRBit6 FL || || “——=CPUCSUnit 4-64
BOM 3  -Sense Bits P0,0-7,P1,8-15 [\I—N—I r:‘-[\-Sense Bits PO-15 Ext —5__ +SDR Bit 5 FL : I—Iil-L\
MAS1/ MATSI | 4}—{*SDRBit 4 FL || |
> / 3}—+spbrBit 3FL || ! +SDR Bits PO, 0-7 FL's
371 3N L SDR Bi | SDR/ALU OR CS TO INHIBIT INHIBIT CHECK .
_l—-'FSDR Bit 2 FL 1! 64D6 -CS Force Regen SDR 8-15 -
T|—{+sorsir 1 FL |{} SELECTOR 15| [Inhibit Bit 15—
10E5 +Storage Use "0 —{+sDR Bit 0 FL -SDR to INH 8-15 +Inhibit Bit 14 |—
2-11 =Invert Parity A -SDR Set — ‘ OR GO1 TInhibi B 13— MA511/512
04A9 *Delta Process 1PO PO [—+SDR Bit PO FL || po | PO L—»ce DOT L o
E +Inhibit Bit 12— A _ *lnhibit Bits 8-15-P1 Even
+SOR Reser SDR OR -ALU 8-15 to INH 8-15 . 602 +Inhibit Bit 11 —— ODD Inhibit Check 2-4
ese e . 2
B +T6 A INHIBIT SWITCH CONTROL t:CE | FInhibif Bit 10— LOG Parity 22£4
22C2 1 +inhibit Bit 9 — CS Inhibit Check 64C7
e HCPL MA402 |
e B ~ X e
+MANOP and not LOG ~ +Byte Store 64E6 -CS Store 8-15 : Go3 Inhlb!Q B: 8
+OPR Decode 5 = A |OR[=sARBit 15 L A ! p1 |[FTnkibit Bit P1
TOPR Decode 9 ] +CS Data-In Bif 15 ! 1 C
+OPR Decode B +Halfword Store - - |
+OPR D'ecode A N OR — A CS Data-In Bit 14, : A TA 7 \[+Inhibit Bit 7
+OPR Bit 4 A +CS Data-In Bit 13 i . e B
nhibi 1
STORE BYTE CY3 +CS Data-In Bit 12 ! MA501/502
> MA401 Gl I | | _[ +Inhibit Bit 5 —]
MAo1 A oS Doten AL LS 3c Finhibit Bit 4| o | tInhibit Bits 0-7-P1 Even
'ata=In Bi .e .
-GS Datoin Bit 9 i MA511/512 +inhibit Bit 3 |~ opp Inhibit Check 2-4
L] N - DG,G In Bif = I-ALU t-_Z_-l_S_m_> 14011440 +Inhibit Bit 2 — I(-:(S)(IB :c:iréhZZiA 4d
ata=in bl - ibit
| A7 " - INHB-15 - oatibility Flnhibit Bir 1 F— nhibit Check 64D7
CS Data-In Bit P1 -ALUB-15t0 g EIntibit BiF O
+Halfword Store fINA 0-7 ]
64E6 -CS Force Regen SDR | po || +Inhibit Bit PO Fo-
c A ! SELECTOR
STORE HALFWORD CY3 SDR to INH 0-7 |
OR " - LN Gon
+CY: > DOT |
3 < ! o nhibitBisPO, L, PL I
A i 15 P 1401,/1440
] -ALU 8-15 to INH 0-7 ; *Inhibit Bit 15 115 | Compatibili
OR GO2 ompatibility
- +Inhibit Bit 14 ¢ Inhibit Bits PO, 1, P1, 9 Active feature
A 2202 Finhibi Bir 13]| ! T
’ REGENERATE CYO0, 1, 2; STORE BYTE CY2 A -ALU 0-7 to INH 0-7 MASE1 +Inhibit Bit 12 1 : The returning Inhibit l?it.s are
OR GO3 5o Hinhibit Bit 11 : ! excluded from the Inhibit Check
CE Y | |
+Inhibit Bit 10
+CY2 A Aol bzzoz ] [ e [(See |
—SAR Bit 15 FL N A +Inhibit Bit 9 9}: Note) | BOM 1 13A2
MA403 — A +Sum Bit 15 15 _] *inhibit Bit 8 ! !
+CY0 or CY1 I B 28 Pt |[rinhibiv Bit PT||PIHP1p Y BOM 2 13A2
+CY2 -CY3 or LOG or CS - _, 7 || +Inhibit Bit 7 7
N +Corr Sum Bit 13 C 3C |
-Cycle Steal A +Corr Sum Bif 12 *inhibit Bit 6 | +Inhibit Mem Ext Bits PO,
D -Cycle Steal or LOG MA501,/502 FInhibit Bit 5 ! ARCR BOM 3 13A2
-LoG OR P 1a7 Sum Bit 11 |p— MASS] foit B4 ! 0-7, P1, 8-15
+Corr Sum Bit 10 poT Hnhibit Bit 4 i MAG01/611
MA401 - +Inhibit Bit 3 |
+ST Test +Corr Sum Bit 9 TohiET B 2 |
24D9 +LC 2 FL A -Storage Test Store "~ OR +Corr Sum Bit 8 nhibit Bit |
+CY2 b +Sum Bit P1 Finhibit Bir 1_|[1H
W | Storage Test Store +Su — 7P1 +Inhibit Bit 0 i
MA403 um Bit IR !
A +Sum Bit 6 po|Ltnhibit Bit P {{pol b0 HPYPL s 1 0G Parity 2264
> . . STORE DURING STORAGE TEST 1 -
Origin of frequently occurring signals: N |_*Storage MANOP not Test [+Sum Bit 5 INHIBIT BITS - LOG
OPR Decode 0 fo F 18E6 +ICPL +Sum Bit 4 ) :
OPR Bits 18A5 I,SV.\TAE%P - - A ~Storage MANOP not Test +Sum Bit 3 22C9 +Inhibit Bits P1, 8-15
t -
icpL 2048 mene Tetroa] OR v A +Som Bir 2 22€9 +Inhibit Bits PO, 0-7 =i
LOG 22A6 MA402 o Madol B— Som Bit 1 64E6 +CS Inhibit Bits PO, 0-7
ST Test 20C8 2-4 +SAR Check FL 1A -
ST DASF 2088 OR A +Sum Bit 0 .
39A9 +Regenerate Addr Check REGENERATE CY3 Sum Bit PO
E Cycle Steal 64B6 +ST DASF — PO .
+ICPL Reset FL . .
g:ﬁ' l:'\(g' ]3 2 3 g:é: ?304 -Ié:E Ke;szw A Note: The signal is fed through the 1401/1440 Compatibility feature,
m ; 345 6 7 8 289 10B8 +Addr Reg Aux 1 — OR : if installed, before entering the next logic block. Refer to
roer T Ee et ~SARBit2FL | R i Field Engineering Theory-Maintenance Diagrams manual
? SAR Bit 7 FL A "
MANOP and not LOG 22A5 ~SAR Bit 3 FL TProtected A FORCE REGENERATE (FETMDM), 7401/1440 Compatibility Feature, System/360
. 1 SARBit4FL | A Lofecled fAea Model 20 (Machines with serial no. 50,000 and above),
SAR Bit FL's 1086 -SAR Bit 5 FL . . order No. SY33-1056.
CS Data-In Bits 64E6 SARBIt6 FL | BA501
Sum (Corr Sum) Bits 48A9 -
MA202
® Diagram 4-16.  SDR and Inhibit Swi tch (039798) 2020 > 50,000 FEMDM Vol 1 (3/70)



1D5 +Data Switch 2 Bits 1, 2, 4, 8 INT KB311
+OPR Bit 12 FL i
A AR CR +OPR Bit 12 -OPR Bit 15 FL |
N +OPR Bit 15
KB311
1D5 +Data Switch 1 Bits 1, 2, 4, 8 INT +OPR Bit 8 FL DECODE
A “—‘AR CR[—™ +OPR Bit 8 0 {— +From REG Decode 0
1 — +From REG Decode 1
+OPR Bit 15 FL 2 — +From REG Decode 2
2 i manor 22 e L e LA Rl L H Eaitiod > svond
+] i
24E8 +Delta CYO 2A8 +12 A |*Data Sw to OPR KB211 4 5 +From REG Decode 5
A 6 — +From REG Decode 6
489 *Delta Proc w-o Check and CSR +OPR Bit 6 FL ) 7 |—=+From REG Decode 7
KB401 AR CR[— tOPR Bit 6 KB311
-OPR Bit 15 FL | [nyert Sw Control 46B8
-OPRBit 11 FL Cycle Control 24A2
FOPRBIFSFL 1o cRl—s +OPR Bit 5 -OPR Bit 10 FL KBI1] E:
> KB201 / “ORE oL | A \ILEII +OPR Bits 8-10 Zero CPU CTRL Decoding 60G/D3
P R o ——
OP REG +OPRBit 4 FL {0 ol o iopr it 4 -OPR Bits 8-10 Zero__ Bus Check
KBI101 (PO, 0-3, 8=11) - 2-6B7
KB111 (P1, 4-7, 12-15)
15 15 - +OPR Bit 15FL ||15]15
) H or [14] +OPR Bit 14 FL
Bits 12-15 1 3 +OPR Bit 13 FL
B 12 12 +OPR Bit 12 FL 12
1 |11} - +OPR Bit 11 FL p——————— /O Common Bus Out 4-60
. or [10] +OPR Bit 10 FL
Bits 8-11 ] 3 +OPR Bit 9 FL
8 8 +OPR Bif 8 FL FDR 46D4
| 8 Pl
P; P1] +OPR Bit P1 FL P1 eolay Selecti 58
i 47 Pl 7] TOPRBIT 7 FL CE Display Selection 4-
A 7
> Bits 4-7, P1, 12-15 | 6] +OPR Bit 6 FL
16A5 +SDR Bits PO, 0-7/P1, 8~1 5 MSALLLAL
its PO, 0-7/P1, 8-15 4 4] +OPR Bit 4 FL
3 3 +OPR Bit 3 FL
Bits PO, 0-3, 8-11 — "
- /e N Bits PO, 0-3 _% +OPR Bit 2 FL
+OPR Bit 1 FL
2088 ~-MANOP | n TOPR B;f oFL 0 To REG Select 4-34
OF +Allow OPR Set . 0 | -] From REG Select 4-34
GND 20A8 +T1 A |#Set OPR PO PO +OPR Bit PO FL ||pg
c i A
] ~Reset OPR
Bits 4-7, P1, 12-15
L Keior ¢ A 1219 -OPR Bit 12 FL AL B2
E +Allow OPR Set +OPRBIt 8 FL A XX Type oo
© ] A |tSet OPR :
A 10C2
r ~Reset OPR A +FF Format Instr 3582
. ! 4082
- -OPR Bit 6 FL
(Bits PO, 0-3, 8-11) —OFRBIT 5 FL
24E8 +Delta CYO [~ Process Check 2-1 COPRBIT4FL | A +OPR Bit 0 FL , DECODE
> : A |tSet OPR Gate D5 +OPR Decode 8 1A N Gate to REG Decode GA
489 +Delta Proc w-o Check and CSR — 2008 +15 DIsALT __— R GB
L k8301
D5 +OPR Decode E A
D5 OPR Decode F__ [~ :ggﬁ 2112 it Al 0 |— +To REG Decode 0
OR B," TF A2 1 }—» +To REG Decode 1
! A4 2 |— +To REG Decode 2
D 5 3 |— +To REG Decode 3
40A5 +MVHS KBz +OPR Bit 11 FL 4 |—» +To REG Decode 4
OR B1 5 p— +To REG Decode 5
A B2 6 — +To REG Decode 6
DECODE 4E9tCY2 |
20A6 -LOG GOA +OPR Bit 10 FL B 4 7 | +To REG Decode 7
+OPR Bit 9 FL KB302
0A t: +OPR Decode 0
1A +OPR Decode 1
. 2 A |— +OPR Decode 2
Note: OPR Decode 0 to F and OPR Bits are used throughout the whole CPU KB201 3 A [ +OPR Decode 3
4 A [— +OPR Decode 4
+OPR Bit 3 FL 5 A [—® +OPR Decode 5
TOPR B 2 FL 1 6 A [ +OPR Decode 6
TOPRBIr T FL ] 2 7 A | +OPR Decode 7
E TOPREOFL ] 4 8 A | +OPR Decode 8
8 9 A |~ +OPR Decode 9
10 A [—* +OPR Decode A
11 A |—" +OPR Decode B
KB211 12 A " +OPR Decode C

] 13 A [—* +OPR Decode D
| 14 A [~ +OPR Decode E
15A +OPR Decode F

Diagram 4-18. Op Register and Op Register Decoding (03980A) 2020 > 50,000 FEMDM Vol (3/70)



SY33-1024-0

FES: $533-1003 . ; s 9
4
2 v 3 v v 5 v v v v
Switch Integrator Signals from
Customer Console 4-01(D7) and
CE Console (CE) 4-57(E8) 4D7 +Load FL +CY3 1cPL
-Log +T6
A
“Initial Ctrl Prog Load INT A |rAllowICPL FL
CE | +CE Mode Sw INT 04B4 +System Reset Puls
~CE Key Sw INT KA532 OR \II N ll HCPL {iceL
A CE | ~ICPL Loop Sw INT 2489 +End Op FL KA531
-Storage Alter Mode INT +T6 A
-Storage Display Mode INT 1 or
-Storage Fill Mode INT L _: A
-Storage Scan Mode INT 4D7 +Stop FL ) l¢
CE |-Storage Test Sw INT — .
Do Not Care/ KAS531
’ -Alter
-Displ +
e orR Intern ST DASF
-Scan -ICPL FL
-[0G -MANOP N
o KAS531 +Intern ST DASF KA531 OF pan
-Displ Reg Dy
-Display Reg Mode INT ATt Re: l OR
g ~JoR - ; } . MANOP FL
-Alter Reg Mode INT | CE Mods : 1 Intern LS Disalt Intern LS Disalt A o MANOP
B KA532 +Process ™ OR +MANOP o
+Delta CYO A ~Intern
I |\ -Bus MANOP
~cE key nJ ] +CE Key Sw On pal MANOP FL N 2> 1/O Common Bus Out 609
!DOT
<Fill hock 2 : DS, Dé
-Prev CS Addr Chec
+intern ST Test ibility feature — — — o Lot MSCR L _ a
_ST Test Sw A 1401/1440 Compatibility feature
1 +ST DASF
> KA531 _Intern ST Test =Intern ST Test AT
N +Intern ST DASF A KA532 LSt oast |
KA532 —
+CE Key Sw On KA531 T E;
R A53 A ’L1 ST Fill or Alter not CE Mode FST Fill or Alter not CE Model—’ Address Check 39A8/86
+CE Mode Sw INT
KA532
-Storage Alter Mode INT A ~Stor Scan or Fill ‘i-Stor Scan or F;[ll——————> Cycle Control 24A8, B6, B8
-Storage Display Mode INT
‘ N
+Stor Scan or Display g
-Storage Scan Mode INT OR Stor Scan or Display Prevent Storage Use 10C2
KA532
+CE Key Sw On A *5T Test +ST TEST
’ +intern ST Test J KA531
A
~Intern CE Key and CE Mode Sw +LS Disalt
y an e A s {+Ls DIsALT
. KAS531 N LS Write 4-36
~Intern LS Disalt KA532 OR +LS Disalt or LOG +LS Disalt or Log
+ntern ST DASF oG ] X Address 0 34A2
-Storage Fill Mode INT A
-Storage Scan Mode INT
| +ST Disalt or CE Reg Disalt r "
+ i E Reg Disalt Run Control 4B6
D ~Intern LS Disalt OR AJ 1 +ST Disalt or CE Reg Disa l—>
KA.
~Intern LS Disalt [ 532
-Alter Reg Mode INT A
e 2 ok +MANOP Set ALU Zero +MANOP Set ALU Zero Process Check 2-1
FICIFL A
B6 +tMANOP
Origin of frequently occurring signals: +EgOG
d A
~Intern ST Test 1/0 Bus to FDR 46A4
> —{oRP “MANOP Inbus to FDR —[ +MANOP Inbus to FDR I—{
Log 22A6 — 1/O Common Bus In 62D4
K.
] ICPLFL L R e A KA532
CYo,1,2,3 24E9 OR +Intern ICPL or
'TDIE"Z" ;I"g Ié 27: 33 g‘;gs +Intern ST DASF ST Mode BS +MANOP
A —Intern LS Disalt A -MANOP Suppr 0-7 ~MANOP Suppr 0-7 Suppress Control 44A6, C6
Process 4A9 A Suppress Control 44A6, Cé
+CY0 or CY1 — Shift by 2 or 4 4283
E LC2 FL 24D9 | .
+LC2FL Alor A MANOP Suppr 8-15 Shift by 2 or 4 4283
+ntern ST Test _“
Note: |[CPL, MANOP, ST DASF, ST TEST, and LS DISALT are +CY3 I— A
main control signals used throughout the whole CPU
ST DASF = Storage Display, Alter, Scan, or Fill
DISALT = Display or Alter A
+intern ST DASF
@ Diagram 4-20. MANOP and ICPL (039818B) 2020 > 50,000 FEMDM Vol 1 (3/70)



SY33-1024-0
FES: $533-1003

6 7 8 v 9
2 v 3 v 4 v 5 v v v
LOG Bit 15 LoG e LOG SAR P
i [ ] os B —Prevent Force ] - owe ing Cireu
64A6 [+CS Device 3or 4 FLF 484 +System Reset Pulse oG B0 ~Prevent Force SAR Powering Circuits 10E5/4
Al w QRI—1 Write Cycle A
i FL [y A5,A7,A7 < e — P
2-4C8 +Inhibit RHT FL +CY1 OR
- A7,07 l_] -L0G 2-4CB Hnhibit RHT FL Y], N
LOGFL AR CR T { -LOG 2-4C8 +Inhibit LFT FL OR LOG ADDRESS GATE
LOG Bit 14 CAsST 1 E2,E5 +CY3| A
64A6 [+CS Device 2 or 3 FLI— {AT AMANOP not LOG [ Progrom Level Control 32D5 N ~Force Zero or Norm Op 8-15
Inhibit Control 4-16 OR]
A DECODE Prevent Storage Use 4-10 KAS52
7 A5 +0G
5 :* “Coment PL B 1 LOG REG & LOG LATCH E— o ~Force Zero or Norm Op 0-7 D8
3 j L CE Console 57A2 ENEY Y Reset Control 4C2 A
+Curent PUFL |7 1
+~:Wen PLEFL |6 . opf—OG Bt 13 FL GRD N ~LOG Force System Reset 1) Start Control 4A4
urrent — - N
. 7 ger .
+Current PLSFL | 5 ——A ko B
6 +Current PL Bit 2 LOGREG 7 FORCE ZERO OR ONE - CONTROL
3209(| +Current PLAFL  +— 4 #Write Cycle] A For CE jumper, see note on
3 CE Console 57A2 HEY BA221
+Curent PLIFL_[—3 5 onsole . KASS) ALD KAS551
2 +LOG Bit 1
» +Current PL2 FL L {or Bit 14 LOG RESET
+Current PLIFL 1 7 A
s :+ +Current PL Bit 4 LOG Bit 13 A5 +0G
A . ASHOG
5 ﬂ Lo CE Console 5742 E +Delta CY1 Y0 ! 1o SELECTOR
4 A +LOG Bit 13 3l N “I A ok +OCU 1 to D'5P|°)L5WCE Display 58C5,E7 GOA
+Write Cycle | 1
B 2-4D9 +Modifier Check FL ‘“— Alcos
e Mod b ka2 coc
Al o 2-2 +LSA Check FL A
38A3 —olA) — +LOG Bit 12 :3:::: (c.‘,)\/(c]le A ;s —
B BA501 2-2 (=X Address SelectedFL A ok +OPR to Display Sw_ ¢ pioiay 58AS, E8 cis
[ Adms slersr] tDeta cv2 — o0 |
LOG REG T2 2-2 |- Address SelectedFL A N
1084 | +ALU fo SAR +Write Cycle | ' —] SR
L N BAS01 o = L 8
_ c13—y
N | #Delta CY2 not Write Cycle +CE Display Bit 15 [ 15 B— +inhibit 8it 15 [15
374 | Decrement br | oy 2-1C3 +LSA or MOD Check A7 A | +CE Display Bit 14 /=14 a2 Hnhibit Bit 14
~1C3 #L5A or ec! S -SAR to Display S : : H “bit B
3984 [ +Decrement by 2 INES g A Nl A [ [ Prevent Force l R © DLPY SWo  CE Display 58A4 +CE Display Bit 13 {13 B +nhibit Bit 13
> I +LOG Bit 11 +CY2 A - +CE Display Bit 12 12 +inhibit Bit 12
BA202 Aol = +Write +CE Display Bit 11 |11 cn— +Inhibit Bit 11 Inhibit
2-2 | +Y Address Check FL I’ Cycle — - - B hibit Bir 10 Switch 16E7
LOG AU To ._b_‘ — +CE Display 8if 10 1 10 L_l—— Hnhibit Bif |
. Inhibit Right A KA553 +CE Display Bit 9 9 CI_OJ_ ——+Inhibit Bit 9
1686 [-ALU 815 to INH 8-15 }— Al 5 _l s +CE Display Bit 8 |8 B Hnhibit Bif 8
-TDR to Display Sw - "
A A lor CE Display 58A4 +CE Display Bit P1 P1 co— F P1
2-6D9 +5U or INH Check p——
3905 o LOG Increment '5:8
~A FL .
c 3905 - A 2-609 +AITZ A | ] ~FDR to Display Sw
0] ero A . cp
BA212 | 1 | +ocsitig ocut Test FL ~—{or Ok CE Disploy 58A4 A7t
2-4 -Set Modifier Check Latch [5X Address Chock L} A |OR}
2-2 [4X Address Check FL SN
LOG ALU fo L] +LOG Bit 15 15 2-6C9 +Bus Check FL! KAS53 Asa1
16D6 | -ALU 0-7 to INH 0-7 Inhibit Left A LOG Bit 14 ovs
1606 [-ALU 8-15 to INH 0-7 ALl AL BA212 :tgz :.: :;
i
+LOG Bit 11 -MAR to Display Sw
" CE Disploy 58A4 CE DISPLAY TO INHIBIT
o +
LOG Bit 9 LOG Bit 10 REG TO DISPLAY BY LOG +CY2
» 24£9 [ +Cycle 1FL A +HOG Bft 9 FL +Delta CY2
— FL +LOG Bit 8 FL
[peculen £ Display Selection 58D3
BA221 +LOG Bit 7 FL
LOGBit 8 +Read Cycle +nhibit Check FL | A5 -LOG FL
24E9 | +Cycle 2 FL
> 1A n J ¥SAR Check FL : ~CE Display Switch MAR INT SELECTOR
B | +Bus Check FL l A8 +Force GOA
| | . KA552
| #ALU Zero Test FL | ~CE Display Switch FDR INT o Alcos
LOG Bit 7 | +Shift Unit Check FL | S A8 -Force Zero or Norm Op 0-7 coc
D 6486 [+Cycle Steal +Modifier Check FL |
i L Y N ! 4LSA Check FL ~CE Displays Swifch TDR INT A 1
+5et LOG REG 1 N +OCU 1 Bit PO PO KA553 A !
2-1 +ALU or Bus or SU P -CE Display Switch SAR INT
Check — c6—
-CE Display Switch OP REG INT A p—7
+Process — cs
~Reset LOG REG 2 -3
= A ocu1
A3-10¢ MONITORING REGISTER ~CE Display Switch OCU 1 INT A +CE Diploy bt 7 17 B— 7
— +CE Display Bit 6 |6 I
| 4 LOG PARITY ca—y
+CE Display Bit 5 |5 8 i
REG TO DISPLAY BY SELECT SW - :
16D9 +Inhibit Bit P1 A5 -LOG +CE Display Bit 4 |— 4 +Inhibit Bit 4
OCU 1 Bit P1 - " @ - o Inhibi
OE +CE Display Bit 3 |3 st Bit 3 Inhibit
16B9 +inhibit Bits 8-15-P1 Even AY w CE Divploy B2 1| 2 PP Switch 16€7
+CE Display Bit 1 [—| = >_]————+1 hibit Bit 1
Origin of frequently occurring signals: oazz2 —ﬂ = Df‘plzy Bf' 1] ; s H D
N . . isplay Bi
Y2 | +SAR Bit P1 to Displa . R N ~ R
Process 4A9 . | l . A CE Display Selection 58A2 +CE Display Bit PO 1—| PO a— Inhibit Bit PO ||PO
MANOP 2088 1086 -SAR Bit P1 FL N OR L#CE Display Bit PO | S
E €v0,1,2,3 24E9 16D9 +Inhibit Bit PO 0
Delta CY0,1,2,3 24E8 p—1
T1,2.3.4,5,6.7.8 %89 oCU 1 Bt PO SAR PARITY CORRECTION CY2
Write Cycle 288 CPom
A
R 2c8 BA222 FL ghi
ead Cycle +T1 Delayed A ’
CE Display Bits 5888 (+78 Delayed) A +SAR Bit PO to Display
CE Display Switch INT's 5789 1 W [} 1 e CE Display Selection 58A2 MAS521
BA221

® Diagram 4-22, CPU Log Control and OCU 1 Monitoring Register

(039828)
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If 1401/1440 Compatibility feature installed




Form Y33-1024-0

FES Y33-1049
9
2 v 3 v 4 v 5 v 6 v v 8 v
+TO REG Decode 7 “Skip CY3toCY1
+OPR Decode E [
+TO REG Decode 3 45T Test | * Jor {Zskip cYa ro CY1
+FROM REG Decode 5 20C8 -STOR Scan or Fill o] R N
From Diogram 4-18 = Spe, +Update LC and Auto LC FUpdate LT and Auio LC
[*TO REG Decode 7 KA401 20A8 +CPL
TO REG Decode 3 +OPR Bit 4 KA412 -
e e L N e D9 +increment Cary 0 s om0 08 A ~Skip CY3 10 CV2
e e
+OPR Decode A —orltAute LC y——ange Lany 7 2 +OPR Decode E
[+HINTERN SU Bit 15 (from 4088) —OPR Decode B OR 5484 38D9 +Decrement Carry 0 ."‘ co N :
A -OPR Bit 11 FL +OPR Decode C ] -Skip CY3 to CY3
[+OPR Bits 4,5,6,7,8, and 12 T < < +OPR Decode F ]
[FOPR Decode 0 to OPR Decode F At ¥ T KA412 A p CY2 10 CY2
} es 67 12 +OPR Decode D KA4TL 110 REG Decode 7 |
I
L8l 0 A ST Tost aon | A Per—] FOPR Decode F A
18L A #Process not C5| A 6 +cLe ~Skip CY2 to CY1
ANDI End +CY3 — +End Op Gate End -CLC not End Op
ORI ! fnd Op Y0 FOPR Decode £ A nd Op A 322
toR FTO REG 1~ L s
. Eon 2 End Op CYO . Decods 7 n . -A— \Reset Condition KAGI1 _SKIFSTOREPETITION (008) poy gy o,
T™SZ S ovorecyal ~[Ea0p V2] \__ | FOPR Decode or 20A3
™S 3 1=Skip Y0 to CY2y 2 20C8 STOR Scan or Il 1|—| M — - 387
5957 5100 FL rocess ol 57E8 Hnvert Parity Sw INT
— o} End Op CY1 A T
TRBS | Direct Lol £nd Op Y3 20C8 -STOR Sean o FIll__ 1] A KAd14
TRBL | Indir 4 End Op CY2 . 5T Teat or
- o v —evdl FCY0 KA414 —1a )
i Direct o o} Skip CY0 10 CY2) End Op CY2 R A [OR T 7 Invert Parity yioert Parity FL aet7
Indir o T -End Op CY2 T— *Process not CS 1A% 2-02
: s —:ﬁl '%L Skip CY0 10 CY3) ol k
S| Direet : o PPV +Update LC and Auto LC
ndir +ova — END OP
1k p ¥CYa)
Direct +OPR Decode D
L] irect
o Direct 6 nch 10 £énd 0p C¥0) or sl ‘
1 Indir End Op V1 D9 -LC End —
:ic Indir 7 Wl — 1 p Gate n
5408 +CC1 or 2
8 0 I o[o | 0 | +Branch Uncond o Tac
STR ) | End Op CY0) | T A2 +5T Test
+12
L& l tr ol +[End Op V2] N Trocewnorcs | *
e i oo — ||
1o End Op CY0
(oRec 0dd| ) End Op CY2 Pl Test ~J ] set-Reset LC
> (TO REG Odd) 0 [ End Op CV1 va— 1 [ 26 +Changs Cary 0
} = +Process not CS +5et LC ]
Circuits represented ofofo]1} PTVIVY
by the table are on o] _|Jli KB301
ALD's: Invalid Op 1 1} OR Invalid Op [-End Op CYO N A o A 1002
KA401 ifs ol Kadi4 KA413 KA413 —» 3202
KA402 10] +OPR Decode D L2 4LC2 FL Aux LC1 46B6, AB
Kad03 o} ! +Update LC and Auto LC e 4-20 5 [ e
SLM oD ) 0 -{-End Op CY0 i) A =M 1oc2 {orf ¢. — 3408
s | ox g T ~Eior o] s
D o Lo p _ 32D9 *Current PLO FL L 5405
XD T {o] Skip CYO 1o CY3 e Byws ol pores oR] L
c XX 1 p —{-Skip CY1 toCY3 +Process nof CS ~Set-Reset LC
Py f
0 »{~End Op CYO = ; [
MVH bD 0] 10} o nd Op yora 5 !il R Reset LC FL's 1
DX 0] 0] T TR +Reset Condition L
XD 0 0 ~Ski toCY.
XX [0} 0 T -ski E7 -Any CS Req or Prev Cycle Adv LENGTH COUNT LATCHES
1 J-skip c¥1 toCY3 MAdT1
" H A i Op V0 32E9 +Unequal PL
MV o} 10| Er
ox A H L) — S Crom +Process FL +T1
Xx = . LrJ" o YT o Cv3 +Delta Process FL| A
1110} 1 ey el d i SKIPS TO -STOR Test ~STOR Test
4 VN 1 0 0 [-skip cY0 to CY7} End Op CY2 REPETITION (A9) Tood AR Tood Process Check FL 2-187
DD H H e End Op CY2 KA302 E
Mvz b ) End Op CY: - - 6
bX 1| ) s [Cskip CY0 to CY: o A
XD 1 0 ESkip CY0 to CY2] = 7] ._I'_‘ Delta Cycle FL1 Cycle FL1 +Cycle FLI Prr,
XX on “End Op CY2 R A
Bl Lr ’__E}\KBSN Finveiid Op] 5d On V0 nd O or | 2 o A FL Al R +Cycle Fi2 a2
Invalid Op o]0 n T — -Skip CY2 to CY: T KA302 57A2
0 »{"End Op CY0 E
::sc gg |.6| ol T on V2 -End Op CYO OR - OR) N
: ] Broinod 2
SH XD T ol S Y010 OV Skip CY1 to CY. ] - ot Gelert _ T H e
SHSC XX ] rJ1 :I: Fskipcvarocvi o OR |~ ] 2
> 5 5 End Op CY0 B A " |or +Delta Cycle FL2__ o4
“Skip CY3 to CV3) —t A
g':b 32 ol T End Op CY2 Pl — KA301 1
EOR ) T o} “Skip CY0 10 CY2 KA304 oo - A
xx | T [End Op V1 A A [*Delta CY0]
c A o1 d 0 or Delta Cycle FL2 Cycle FL2
e o0 0 0 End Op CYO N R "
0 ul End OpCY2 FL 1AL m +CY1
DX TTIHeLS ) | pn - OR A +Delta CY1 t——
XD H L?_, {-Skip CY0 to CYZ1— | or -skip CYO to CY3] +CY3 KA304
XX A | A End Op CY2 A :E‘a a B In]or KA301 L
87 _+End Op FLIN] OR — Skip CY3 16 TV Ka3o4 Jor A - A
B7 +End Op FLN] B
'S o P ~ Y2 | A o A +Delta CY2)
ZAP H o} 0 Skip CY0 to CY2} End Op CY2 OR A
e 1
hre oD o |ojo :&! T End Op CY2 Skip CY0 to CY = 3243 +Allow PL Switching A
DX oy OR - 329 TUnequal PL [+Delta CY3]
ox oh fVJL Skip CY0To CV2 457 *Stop FL
XX | L 13
1 57E8 -Single Microinstr Sw INT, ARCR +CY2 or CY3
1 P N — N
E:/I;Iid Op 1 ; I OR I ~Invalid Op| End Op CY0 +Process caor
; fol -»{-End Op CY0 |s{-End Op CY1
SENS :3,‘;?:' E '?J [ Skip CYO0 to CY3 e |.-End Q: [] 2-1C3 +ALU or BUS or SU Check ARCR +CYO0 or CY1
e T ~ 23A5 -LOG o
€ CTRL | Direct . E {-End Op CY0]»-End Op CYT 57E9 ~Proc Check Overr Sw INT DOT  -Any CS Req or Prev Cyc Adv
Indir Skip CY0 to CY2 End Op CY1 D8 -STOR Test Load Al A cs
Origin of f I ] 2-1D9 -Invert Parity A
rigin of frequently occurring signals: [ End Op CY2 57E9 +nvert Parity Switch INT HAPN
€Y0,1,2,3 24E9  MANOP 2088 A2 +TO REG £
Delta c;/o,v,z,::: 0 5453 AnleSs Request  84Co Decode 7 n o oot M'gil\
Process (FL, not - Cycle Steal 6486 ny quest N
Delra Process (FL, not CS Req) 4-4 T Teut 2008 END OF CY0, 1,2, AND SKIPS AHEAD N CYCLE TIMING
1,2,3,4,5,6,7,8 289 NOTE: Consider the OPR Decode specifications and the bit squares which are connected by
Reset Condition 4C3 horizontal lines as AND functions. The result signals are applied to the Cycle Timing
Reset Pulse 484
®Diagram 4-24, Cycle Control and Timing  (03983A) 2020 2 50,000 FEMDM Vol 1 (8/69)



Form Y33-1024-0

FES Y33-1049

@ Diagram 4-30. Local Store

+LS Data-In Bit 15

+LS Data~In Bit 14

+LS Data-In Bit 13

+LS Data-in Bit 12

+LS Data=In Bit 11

+LS Data-In Bit 10

+LS Data=In Bit 9

+LS Data-In Bit 8

+LS Data-In Bit P1

+LS Data-In Bit PO

+LS Data-In Bit 15

+LS Data-In Bit 14

+LS Data-In Bit 13

+LS Data-In Bit 12

+LS Data-In Bit 11

+LS Data-In Bit 10

+LS Data in Bit 9

+LS Data-In Bit 8

+LS Data-In Bit P1

+LS Data-In Bit 7

+LS Data-In Bit 6

+LS Data-In Bit 5

+LS Data-in Bit 4

+LS Data-In Bit 3

+LS Data=In Bit 2

+LS Data-In Bit 1

+LS Data~In Bit 0

+LS Data-In Bit PO

+LS Data=In Bit 15

+LS Data-In Bit 14

+LS Data=In Bit 13

+LS Data-In Bit 12

+LS Data~In Bit 11

+LS Data-In Bit 10

+LS Data=in Bit 9

+LS Data-In Bit 9

+LS Data-In Bit P1

+LS Data-In Bit 7

+LS Data~In Bit 6

+LS Data=In Bit §

+LS Data~In Bit 4

+LS Data-In Bit 3

+LS Data~-In Bit 2

+LS Data=In Bit 1

+LS Data~In Bit 0

2 v 3 v
SELECTOR
*Set I/OBusto LS |
A Set 1/O Bus to LS Go1 /O BUS TO LS
. LA701/702
A Set 1/O Bus to LS o2 LA711/712
LA712 — :
15| [+sense Bit 15 | A oA b—o-—
—
+Sense Bit14 | g g:‘:
+Sense Bit 13 i_,__ o D
capy | [rSEnse Bit 12 _—l—————— E 22— |
+Sense Bit 11 I_— Z ; :‘3
+Sense Bit 10 H TH
+Sense Bit 9 1 11 —l_—
+Sense Bit 8 1]
+L0G " e
1805 FDecode £ — CE p1 || ¥Sense Bit P! SECOR
16A5+OPRBItd 1] A +ALU to LS LA70; 5
L -
2488 '*_I::e :,:,. c’\;ow ] | I LS AW col ALUTO LS
SU Check LA701/702
KB412 LA712 LA7I1/712
i _@]:g AL | o
lrrrverem|
15]1 +Sum Bit 15 A 2A
+Corr Sum Bit 14— B 28
+Corr Som Bit 13 < 2¢ £
+Corr Sum Bit 12 | £ 2E —
+Sum Bit 11 |———J FG 1 FG —
+Corr Sum Bit lo—l G il —
+Corr Sum Bit 9 I 11
+Corr Sum Bit K 2K [
4849 +Sum Bit P1 " ' (-
+Sum Bit 7 N TN —L_L_
+Sum Bit 6 5 f g —"“]
+Sum Bit 5 R 2R
+Sum Bit 4 s 1s
+Sum Bit 3 T 17
+Sum Bit 2
+Sum Bit 1
+Sum Bit 0
pol|*Sum Bit PO
s SELECTOR
) A |tMARto LS o1 MARTOLS
—E LA702 LS701/702
R +MAR to LS o2 LA711/712
G
N | —
A |PMARK0LS o3
0 LA712
oo A |MARto LS cos
R
15[ +Modifier Bit 15 A 4A l
“+Modifier Bit 14 |— 8 : f: l
e b S | 3 5
+Modifier Bit 12 E 3E —
odifier 8 11 |— I F " —]
+Modifier Bit 10 l H 2H —
+Modifier Bit 9 | | 21
“+Modifier Bit 8 | K ? :_( E—
3BA/D9 +Modifier Bit P1 | " am 1
+Modifier Bit 7 N ; :1 —\_I—
ifier Bit 6 P
u a L) —
Bit 5 R IR —_I—
+Modifier Bit 4 s s _l_h
+Modifier Bit 3 i 27 _—1_—
+Modifier Bit 2
Bit 1
+Modifier Bit 0
po|[#Modifier Bit PO

Origin of frequently occurring signals:

L0G 246

15,8 28

Pulse A, B 282
03984A)

2020 2 50,000 FEMDM Vol 1
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+LS Data~In Bit PO

v v 6 v 7 v 8 v 9
LS INPUT CONTROL AND TIMING
+Bit Timing 2
+Bit Timing 1
15
H
HOC 15| Sis Daraim B 15 || 19
144 |[+LS Dato-In Bit 14
+LS Data-In Bit 13
—— +LS Data-In Bit 12 A (1, 8-19
— OR +LS Data-In Bit 11
11 +LS Data-In Bit 10
+LS Data-In Bit 9
Pl +LS Data-In Bit 8
P1 [ LS Data-In Bit P1 |{p1
7 |{ +LS Data-In Bit 7 _||7
+LS Data-In Bit 6
+LS Data-In Bit 5
+LS Data-In Bit 4 (0, 0-7)
OR +LS Data-In Bit 3
15 +LS Data-In Bit 2
! +LS Data-In Bit 1
+LS Data-In Bit 0
P01¢o] po |[+LS Data-in it PO ||
7|[*select LS Y7
+Select LS Y6
+Select LS Y5
Pl 32B/C9 || +Select LS Y4
7 +Select LS Y3
*Select LS ¥2 LOCAL STORE (LS)
+Select LS Y1 po| 7 el 15 L_ L
. E—— . g — —1 - . —— —_ 1 . R SR - i 1
ol[+select Ls Yo | -
L 0 Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6 Zone 7 Zone
ccaz 0 Reg [ 0 r 0 0 r o o 0 B o
~Permit SA Gate D7
LS ADL OR -— - | 1 — b— 1
LSA Ch ! 2 3 4 > H 7
Po eck 1 Reg 1 1 1 1 1 1 1
2-2A7
[ [ [ [ [ [
o= - - | | - -
i :::"“ ? 0 1 12 3 4 5 e 7
X Address 2 Reg 2 2 2 2 2 2 2
X Addres 2 [ I [ B [ I B
34D9_{[ -X Address 3
X Address 4 0 1 2 3 4 5 6 7
X Address 5 3 Reg 3 3 3 3 3 3 3
~X Address 6 r r l— r l_ l_ |.A60:-504 g:?’ 2'17)5)
A X Address 7 -604 (1,
s ir y ‘ : i " ‘ :
= [
[ [ [ [ [ [ [
0 1 2 RE 4 5 6 7
5 Reg 5 5 5 5 5 5 5
[ [ [ [ [ [ [ [
0 1 2 3 4 5 6 7
6 R 6 6 6 H 6 6 6
P1 eg
= <
, [ [ [ [ [ [
0 e \‘ 2 3 4 5 6 7
7 Reg 7 7 7 7 4 7 7
/
[ D [ [ [ [ [
R — A — ; 1 | | 1 | | |
select LsY1 | | | -
X Address 7 ] I s 15 : 15
+Bit Timing 2 A | / +LS Sense Bit 15
Iro i — | - +LS Sense Bit 14
L | ! P +LS Sense Bit 13
+8it Timing 1 A | | 4 | *LS Sense Bit 12 |
P0, 0-7 | 1 KB401 +LS Sense Bit 11
) 0-7 | | ! 40B4 +LS 1o TDR 510 TOR +LS Sense Bit 10
I~ "
L) 7'p 15, 4685 +LS to FDR n or FDR msogsoa;sm LA721 +LS Sense Bit 9 —TDR 40C4
LA602/603/604 LA731 +LS Sense Bit 8 I
T2 Jes] [11]12]ra] 1] d 38D4 +LS 1o MAR C6 ~Pemit SA Gate p o2 -LS Dota-Out Bit PO, 0-7, P1, 8-15__ 1 [\ ALS Sense Bit P1 e
pofof1[2]s]4[s[s]7[me s 10l ]rzlis]rars | -ts o] Trinoytog R , psAGwe [AOP Al | ey
|P0 7P 10A4 +LS to SAR or MAR LS 10 Any Reg LS Somc B 6 —eSAR 10A4
| Consider as AND s Freeze Reg 4-59 +LS Sense Bit 5 TeMAR 384
! 3889 -LS Write 12 OR |_$LS Address Check Gate LSA Check 2-287 +LS Sense Bit 4
| 36C9 -LS Write 17 +LS Sense Bit 3
8, 15 e
: LS Timing ’ LA303 Freeze Reg 4-59 +LS Sense Bit 2
+Pulse A Alor N | Y Address Gate 1 3248 +LS Sense Bit 1
! L +LS Sense Bit 0
SA Gate ! p0 |[FLS Sense Bit PO |[pg
=X Address 7 ] +Y. Address Gate 2
+Select LS YT ] +Pulse B ] N ress Gate 1248
| [A303
St U

LS REG (DETAIL)

LS OUTPUT CONTROL AND TIMING



\Y33-102
ES: S533

2 . 3 4 N
. v v v > 5 i v 6 v ’ . v - 8 v o
ALLOW PL SWITCHING B3 '
= ~Reset PL Reg LS ZONE ADORESSING BY CYCLE STEA NEW/CURRENT PL ZONE GATES SELECTOR
-End OP CYO — +PL  CYCLE STEAL OR
T T - 489 +Process or Delta Proc Reg 7FL CE OPERATIONS 30E7 +Y Address Gate 1 cot
zEnd OF C¥7_ ool
-End OP CY2 ~ Yl A | *PLReg 6 FL | n 30E7 +Y Address Gate 2 coz
“Skip CY2 1o CV2 on | A | #Attow PL Switching HPLReg SFL | o o Display Selection S8E3 A
3489 —CLC and nof End OP vz 1 a |OR 04C7 +PL Reg 4 FL isplay Selection 15 H A [or +LS New PL Zone Gate 603
~Skip CY3 to CY3 ~N— Y3 = 2486 +PL Reg 3 FL OR N
A PLREG - gary A
387 H/O OF Auto LC or EG - RESET/SET CONTROL — I SPLReg 2FL 446 w0t T
AT/ UF Auto 1L N elta Time 1 FL
— K303 LAI03 SELECTOR Pt Reg TFL +CS LS Select Ti
— PROGRAM LEVEL REGIST 2A6 +Delta Ti e fasm I LA201/202
A +Pulse B — +Sense Trop Request Lines - ER ta Time SFL A *LS Current PL Zone Gate co4
A GOl PRIORITY DECISION (NEW PL)
] PL Reg 7
—— 101 eg
- +CTRL Set PL Reg LAI01/102/103 DECODE 64C6 + +CS LS Select 605
60C4 +CTRL 08-0F A Go2 L A Lanym2 $4C6 *Any C5 Request
3 23
o | TR Reser PLReg | %@"—:"’—3———- l —
60C4 +CTRL 00-07 N 8 TOPRBiIt6 | A 3
L s s PL Reg 6 34A5 +CYQ Process not CY ' A
. 2445 TX0 Frocess rof £ TOPRBI 7,
4B4 +ICPL Reset FL | NL J_ ~Reset PL Reg co4 L c < L +CE LS Select
» | Lcs Disp Select +18 N GO6
58E3 — 1
SENSE TRAP REQUESTS AND CTRL SET/RESET PL 20C8+LS Disalt —
A PL Reg 5 ° . ] 7 +PLReg7FL’—‘
+Bus Trap Request 7 2 Q} g . ccan New PLE——) A
+Bus Trap Request 6 s as FL \ New PL5 |—— | Bc
+Bus Trap Request 5 - PLreg7FL || +New PLAF— |5 SOURCE SELECTION OF
628/C2 4 | *Bus Trop Request 4 1N é\ ; ;33 : c: TNew PLG NewPL3 £ LS ZONE (Y-) ADDRESSES
+Bus Trap Request 3 Cc 3RD PL Reg 4 EBD — +New PL 5 CURRENT PL REGISTER +New PL 2 — E
+Bus Trap Request 2 Lo ° 4, E—’ FL ¢ GBDF +New PL 4 #New PLT —T 11
+Bus Trap Request | | B DF HI——1[%New PL3 o |FRewrto— |
8 LB.; 3§2J LBDFHK Telt LAIN/112 ew
=8 F y NBDF HKM ,—\__|— ew 7] 7 7[+Current PL7 FL L
35A9 ~FW Boundary FL 4 PL Reg 3 B DFHKMP HNew PL1 6| +C PL6 Fl !
39A9 UP Addr Cheek FL_ 1] o = 16 | I o L] orent PLOFLI—] ]} .
39A9 -LW Addr Check FL +Trap Request 2 f 21 FL 0 LS| HCurrent PLSFLIm _fi *Select LS Y7
D4 -Data Error FL ~ v Reoeat 1 T=m 3 THR . 4 +Current PL 4 FL L +Select LS Y6
=507 p Req " - 3] +Current PL 3 FL [ ] m +Select LS Y5
NN 20T K 2 +Current PL2FL|—1 | -
52U Pl Reg 2 12 | — Select LS Y4 Local Store. 3085
N +From REG Decode 7 Q 4 ¢ o L L1 +Current PL T FL I— P +Select LS Y3 l L::xach'or:Z "
» BA40T +From REG Decode 6 |— | 2 ; '\-/}_ o0fo 0 |[*Current PLOFL +:e:ec) L5 Y2 ec
BA +Select LS Y1
60D4 +CTRL 11 o *From REG Decode 5 J'— T 3V My ~Reset Current PL ? 64A9 +CS Request FL Dev 1 or 2 elec
+From REG Decode 4 u 4 - M Q +Select LSYO [ o
DL Request v TN PL Reg 1 R
Delta CY0 +From REG Decode 3 I— M IR N +To REG Decode 7 |—— |
FL :;rom iiz geco:e ]z i WP FL +To REG Decode 6 —|__§
rom ecode i +To REG Decode 5 |— —
42C9 +Shift Unit Bit 10 > oo v
42C9 *Shift Unit Bit 9 oR +Sense Bit 15 P *To REG Decode 4 v
4C3 —Reset Condition 62D7 +SENS 16 6207 2-1C3 +Any Check A2 e ::: Eiz E::::: 2 ! X
— Y
c 57E8 -Proc Check Overr Sw IN S o REG Decode 1 —— 7
DETAILED LOG REQUEST (1/0 Loc
UEST (1/0 LOG) FA9 +Delta Process not C5 Reg | A +To REG Decode 0 |
oo 8 PLReg 7L | JOF “Plse B
TOPR Bir 12 1401/1440 2R tMANOP not LOG | A o Current PL 71| *Current PL7 FL || 7
o 1* AA303 Compatibility B3 -Reset PL Reg +Current PL6 FL
+Sign Position FL Active +CY1 — feature Change PL
14011440 ion Position FLActive - H est Packed Byte A ~—on +Current PL 5 FL
fCerrpcfibility (See N°'°)E — A |OR grmmm—m ! : - FL +Current PL 4 FL y
eature - - — - - —— - 9 | +CY2or Y3 T +Test Packed Byte Acti " : p LOG REG 224/B2
48A3 *Packed Arithmetic ; ! SIS LS T Corent PLI L
| | ~OPR BT 5 A (See Note) +Pulse B A . , +Current PL 2 FL
» ' ' -Current PL 7 FL +Current PL 1 FL ||
SRS i 3987** Hintem 17 Delta Proc not CSR -Current PL 6 FL Cycle Control 24D5
54A9 +Resst Carry | o Sign Position | §_+ Sign Position FL 42A3 -Bit 8-11 Sign A-F ~—] A NEWPL TO CURRENT PL - CONTROL - ollrcument LO P T pvent Strege Use 10C2
s o —y ] i e ~Current PL 5 FL event Storage Us;
42A3 -Bit 12-15 sign A-Fp| OF | |[-Corrent PL4FL
21(1:38 +LCT FL RAS02 “Current PL 3 FL
Y0 or €Y1
54A9 ~Reset Car a Data Error ~Current PL 2 FL
AAZ01 ok —Current PL1 FL SELECTOR
ToAT A FL -Doto Ermor FL. o |[~Current PLO FL «
A
TEST FOR PACKED DECIMAL DATA OR SIGN (DATA ER AB LA111/112
b ( ERROR) 3987 -Reset Error FLs - 7 |[+PLReg 7 FL g j /
= 1 +Sense Bit 11 co
62D7 4SENS 16 RaSRZ . A 6207 “New PL S —
+New PL5 ——) § EF —
+New PL 4
] G
+New PL 3 H GH +Unequal PL .
l ! Cycle Timing 24E6,C5
Origin of f | ing si +New PL 2 | K
rigin of frequently occurring signals: TNew PL1 K Run Control 4A5
L LM LS Write 36D7
OPR Decode 0 to F 0 |[#New PLO M SAR 1082
ecode 0 to 18E6 N Freeze Reg 4-59
» OFR Bits 18A5 P NP — °
1Q
MANOP 2088 R QR —
LOG (FL) 2246
+ Unequal PL
End OP CY 4-24
Skip CY to CY 4-24 PRIORITY EVALUATION OF NEW PL
o1 2 Note: The signal is fed through the 1401/1440 Compatibility feature,
cYo 1 2, 3 24E9 if installed, before entering the next logic block. Refer to
elta N 1.2,3 24E8 Field Engineering Theory-Maintenance Diagrams manual
S s 67,8 289 . (FETMDM), 1401/1440 Compatibility Feature, System/360
£ ulse B 282 Model 20 (Machines with serial no. 50,000 and above),
Order No. 5Y33-1056.
From REG Decode 1t07  18A7 rder No. Y33
To REG Decode 0 to 7 18C9
*,** = Unnamed signal
@ Diogram 4-32. Program Level Control and LS Zone Selection  (039858) 2020 > 50,000 FEMDM Vol 1 (3/70)



2 v 3 v 4 v 5 v 6 v 7 v v 9
+MANOP +T5 +T6
A 17 OR| 4 -X Addr 2 +Delta CYO N
20C8 +LS Disalt or LOG +Any CS Request ] L
L
64A9 +CS Request FL Dev 2 not 1 [ A +T5 A
+Delta CY1 - A 64A9 +CS Request FL Dev 4 not 1,2 or 3 JIOR — X Addr 3 +Any CS Request
— +T8 — - r +LOG — -X Addr 7
+OPR Decode D A |CR ‘;%Y‘ 12 {or| A Delta CY3 A OR
+Any CS Request +17
L] LA422 —
A I?f"“ Cv3 A +Y1 +CY1 U A
+Delta CY1 A LAd31 +T8 A +ICPL
| Al — +CPL -X Addr 4
Delta CY3 A pond A |og XA D4 0pR Decode 5 beacvs ] OR T +Delta CYO LAl
L —ORr +OPR Bit 4 - Delta C¥Y3 | 5 39D9 +Branch GO FL +LOG
+Delta CY2 A +T5 i ToREGDecoisT ] A Delta CY3 Branch and Store A7 8o T2 [__i Dea T3
—— e Delta CY3 46B6 +Branch Unconditional A +T1 A
C3 +CS Device 1 or 3 A ] A S 3803 +T5 /5 OF Auto LC —or -
B B +Any CS Request A +Branch and Store A +Delta CY3 +Delta CY1 A T8 A
—_—— D7 N OR +OPR Decode E A — ~
> +Delta CY1 A 36D8  +T8 FMANOP A5 +Delta CY3 Branch and Store A +Delta CYO — OR P~
L] + de 8 ] +T1
+Delta CY3 A aiel o Lada2 LA432 L =4
+CYO KB40l  FOPRBiIt6 | A +OPR Decode 3 +Any CS Request —
C3 +CS Device 1 or 3 A lor —or = +OPR Bit 7 A +OPR Decode C OR T2
— A FCYO Pracess not C5 —OoR #Delta CY2 A [ +Delta CYO A
HCPL A 04B9 +Process w-o Chk l—-l /0 OP Acto LC OR|
Delta CV2 — FIXED X ADDRESSES 0, 1 and C5 3286 cean +13 A ccoz Delfa CV1 1A g3z
A 38C5
B 20C8 +ST Test s
& o LA421 s FIXED X ADDRESS 7
2088 +ST DASF
+Any CS Request pu [OR =X Addr 6,
Delia &Vl ] +/O OP Auto LC | A 8 Rcer
+Delta CY1 Deltacyz | i
+OPR Decode 4 gra A
A +Delta CY3 OR LA431
+OPR Decode 5 |
| A +T2 T8 or T2 LA431 FIXED X ADDRESSES 2, 3, 4, 6
— or
’ +OPR Decode 9 _A_ +T8 OR
+OPR Decode A 1 A ]
L OR [~2284 TDecimal A
+OPR Decode B H . _
ecode i Delta CY2 A LA412 0
|| — ORP=X Addr 1 -1
+OPR Decode 8 A +OPR Decode F OR A -2
+OPR Bit 4 +To REG Decode 7 A A S 8 — GENERATION OF FIXED LS-X ADDRESSES -3
- +OPR Decode E 1 ny equest 5 -4
+OPR Decode C ] iDelta CY3 ] A +OPR Bit O FL I~ =
c A elta A MANGP R TO REG SELECT 6
LA412 4n9 +CS Request FL Dev 1 — -Cycle Steal
or |_1+CS Device 1 or 3A2,B2 4687 +Branch — +To REG Select CYO
64A9 +CS Req FL Dev 3 not 1 or 2 1 Alor T3 ﬂ
+CY0 —
+OPR Decode F +MANOP — +T4 1A
i A +CY0 ——1 |0 or CY2 not MANGP Freeze Reg 4-59
+MANOP A
OPR Decode E | LA403 +CY2 |OR -Any CS Request — To REG Sel CE o REG Sel SELECTOR
+ ecode OR +T5 o elect +To REG Select
> TOPR BT 4 = +1/0 OP Auto LC| helta CY2 | ToREG select 75 TAA03 A |or - Gol
+OPR Decode D l— +Delta CY3 m L . +From REG Select o2
FOPR Bits 4 and 5 A +Delta CY3 +MANOP +17 A E
—_— ] +To Reg Select 17
D4 +Binary or Logical not CLC T 36A6 -SENS and Auto LC| 5 LA401 A | b Freeze Reg 4-59 1 |
A +Delta CY2 OR +T8 1 oR
+OPR Bit 8 D5 +shift or MVH or MVB — 36A6 -CTRL and Auto LC] A +OPR Decode 8 A +To REG Decode 0 A 1A
A A |OR +OPR Bit 4 +To REG Decode 1 B 21 —!
+OPR Bit 12 46B7 +Branch — +Delta CVO A LA402 o ecode I
D YOPR Bit 15 A L +To REG Decode 2 c - oR
+OPR Decode 0 — ] A +To REG Decode 3 D 1
TMANOP A LA401 +Delta CY2 ]
TOPR Decode 1 L] +To REG Select T8 R *+To REG Decode 4 E 2K
+OPR Decode 2 +OPR Decode 5 +CY0 Nk *To REG Decods 5 ; 1c OR
— +OPBBitd N A — +To REG Decode 6 G | adaeo o
+OPRBit8 N1 +CY2 A 2L - ress
+OPR Decode C +OPR Bit 12 A +OPR Decode A vl — 12 REG Decods 7 H -X Address 1
-OPR Bits 4 and 5 l A +Binary or Logical not CLC| ~OPR Bits 4 and 5 +Shift or MVH or MVB +OPR Decode 8 1D oR
’ Origin of frequently occurring signals: +OPR Decode B S IC3 +8pR Decsode D OR*— FOPR Decode 9 ]£3 +OPR Bif 8 ; A -:gr;l; Eftz ~ A 3 j -))z 2::ress z
+OPR Bit it 5 +Branch and Store - ress
TARBITS N A40 e S PTEnen ohe Sore] 2M |
OPR Decode 0 to F 18E6 LA402 ZOPRBits4and 5 | A ! Kz o gIS' ‘ A A L‘ X Ao 4 e
OPR Bits (FL, 18A5 +OPR Decode A =] HAny C5 Request +15 - .
(FL) Ok Dece FROM REG SELECT FOPR Bif O FL =5 LA43] TE— OR X Address 5 LSA Check 2-2C6
MANOP 2088 TOPR Bifs 4 ond 5 | A TMANOP | Y0 an—] -X Address 6
LOG 22A6 02 FOPR Decode E . -X Address 7 || 7
IchL 20A8 +OPR Decode 8 FOPR Decode F L
s Bietc:o e _ E_'_I_Ayc oo A o A |ogl— +From REG Decode Of 1 1F -
—._M LI —_—
énylcss Re(}[,est ZBC: TOPREBITS N :?;Ifa CYi +From REG Select [+From REG Decode 1 f 2p
E ycle Stea FOPR Bit 7 1| OR 2 A +From REG Decode 2 o o .
a2
CcYo,1,2,3 24E9 AT +MANOP +From REG Decode : M ]
Delta CY0,1,2,3 24E8 *OPR Decode E Delto CY1 | +From REG Decode N 2q —
1,2,3,4,5,6,7,8 289 +OPR Decode F.| A +Any CS Request A +From REG Decode 5| P
+Cycle Steal < ol +From REG Decode 6 Q TH
To REG/From REG Decode 0 o 7  18C9,A7 20C8 +LS Disalt — i ceoce 1 OR
LA411 1Delta CYO ~ A +From REG Decode 7] R . T
1/0 OP Auto LC 36A7 LA4T1
' _ ADDRESS SOURCE SELECTION
Diagram 4-34. To Rea/From Reg Select and £S X-Addresses (03986A) 2020 > 50,000 FEMDM Vol 1 (3/70)




2 v 3 v 4 v 5 v 6 7 v 8 v 9
——> 4-34
+OPR Decode E 34D5 ¢ 32A2 +Delta CYO
elta
+To REG Decode 7 _ A -SENS and Auto LC 1/0 OP Auto LC +MANOP
+ uto
+OPR Decode A LA401 ~CTRL and Auto LC OR .
1A +OPR Decode F AP _{ 34D5 LA403 A
+OPR Decode B [ — — +LOG
+To REG Decode 3 A +Delta CY3
A +From REG Decode 5 A |HAuto LC — +T1 A
+OPR Decode C —lor +XX Type LA302 +CY1 A +Process <LS Write T1-T2
+OPR Decode D +Delta CY3 — o | |OR —%Local Store 30A4
A LA301 - A L »
+OPR Bit 8 - 24D9 -LC End OP Gate OR A 12 A Modifier Check 2-4Dé
; . __‘_‘ l —1 +Process w-o Check
FOPR Bit 12 A 24B9 +End OP FL A +OPR Decode C
+OPR Decode D +OPR Bit 4 1A
+OPR Bit 4 N A -OPR Bits 4 and 5 LA302
LA301 +Cycle Steal +OPR Bt 5 Y2 N
+MANOP
— LA301 +OPR Decode D A
+Delta CY3 +OPR Bit 4
+LS Disalt or LOG A or ~MANOP LS Write I
+OPR Decode 3 T N
TOPR Bit 4 + A
2-10 +ALU Test FL A N
| +Any CS R
e LAstt +OPR Decode C — €5 Request
A LA301 +Delta CY] 3 +OPR Bits 4 and 5 t J}-
+OPR Decode B A TOPR Bit 8 A log Lrcrc orcTrt T1a
+OPR Decode D \ A +Delta CY2 —
+OPR Bit 4 OPR Decode F | A D6 -Delta Proc w-oChld 17 CE
L +Set LS Write T7 LA311 A
+OPR Decode 8 — A |OR HCPL +CY1 1»———— OR -LS Write 17, T8, T5> Local Store 30A4
L__-—— A o fe
+OPR Decode C _A_ —Delta Proc w-o Check 1 \—————— Modifier Check 2-4Dé
+OPR D A ]
OPR Decode A +Delta CY3 A
+MANOP ——
+OPR Decode 5 ] A
+OPR Decode D +OPR Decode 9 A +Gate LS Write T7
A +OPR Decode 4 r LA313 LA313
+OPR Bit 4 39D9 -Branch GO FL  |OR A
32E9 +Unequal PL = +T5
+Delta Process w-o Check LA312 — +Delta CYO A
-Delta Proc w-o Check +Process w-o Check [+
+Any CS Request A cs 4687 +Branch +Any CS Request
39D9 -Branch GO FL A 1 A |or
LA313 +OPR Decode 8 +8::R 9ecode E ] +Any CS Request +18 ]
+OPR Bit 4 +OPR Bit 4 (A TMANOP
+ i - . -
LOm biré A [ IoREG Decode 7 A |ORI™ 3O Decode 3 | Or [hIInhibit LS Write T8 osess wo Check A
+OPR Decode C '_4 W
A
+OPR Bit 4 +OPR Decode D — +CY3 | 3#25 +Branch and Store
A
Origin of frequently occurring signals: +OPR Bit 5 A A _‘
OPR Decode 0 to F 18E6 LA311
OPR Bits 18A5 +Delta Process A
+15
MANOP 20B8
LOG 22A6 LA432
:-éPE.)ISOH ortoe %ggg +OPR Decode 8
+Delta CY2 | A
Any CS Request 64C6 HOG HCPL 1 +Set LS Write T8
€Yo, 1,2, 3 24E9 TMANOP uad A |OR
Delta CYO, 1, 2, 3 24E8 A ~LOG ond Proges A
T1,2,3,4,5,6,7,8 289 3Process *CY0 A
Process LA313
Process w-o Check
Delta Process 04A9 +LS Disalt or LOG
Delta Process w-o Check A
To REG /From REG Decode 18C9,A7 01D8 ~Alter Register Mode INT|
LA312

Diagram 4-36. LS Write

(03987A)

2020 > 50,000 FEMDM Vol 1
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SY33-1024-0

FES: 5533-1003
2 v 3 v 4 v 5 v 6 v 7 v 8 v 9
39D5 *increment by 1 - SELECTOR MODIFIER 815
3955 Fincrement by 2 OR|CO! RASI/ 39D5 Hincrement by 1
1| 312/
A3 +D by 1 i ay/
39A4 +Decrement by or|coz
+MAR Bit 15 FL I [
A A 1
+MAR Bit 14 FL [ Fstar s 14[7F07 | | R .
| I OE +Modifier it 15_||15
c SN +Modifier Bit 14
+MAR Bit 13 FL [ hemarsir 13 > 28 r_| 1 +Modifier Bit 13
L I OE +Modifier Bit 12 J-> Modifier Check 2-4
3 1ac— || +Modifier Bit 11 L
+MAR Bit 12 FL LeMARBit 12 . 28D +Modifier Bit 10 Local Store 3003
LS TO MAR [} OF +Modifier Bit 9
7 G 1 ACE }; +Modifier Bit 8
> Delta i ] 2 w12 +MAR Bit 11 FL IN I:—MAR Bit 11 " 28 DF +Maodifier Bit PI_||py
#0G % 282 +Pulse B O
N +Set MAR | 1ACEG
KBaol  CY3 2 A F - i };
+CY0 16 é +MAR Bit 10 FL LJINL-MAR Bit 10 K 2 BDFH
RA4OT 4C9 +Process w-o Chk I A Branch Bl L 1ACEGI
+OPR Decode 3 — and CS 13 A A N +Set R Bi }L 3905 41 tby 1 SELECTOR
+OPR Decode C +ICPL 1 oR|,+LS to MAR | MAR [ +MAR Bit 9 FL  PsMAR Bit M 28 DF HK 3905 sincrement by o
TOPR Bit5 Delta CY3 A oalx L] L e [ RA352
FOPR Bir 4 A ot LSo MARDae CY2 TMANOP l A cE N TACEGIL g 39C4 *Decrement by 4 003
FOPR Decode D] pncSet LSto ta } S Recremen ¥ 604
B OR = . 1 . )
A Delta CY2 +MAR Bit 8 FL <MAR Bjt § -MAR Bit 10,
AT RS = Local Store 3006 I ] P ACEGl IN EVVETE R ey 1 )
| 1 AR BI +intern MAR Bit 14 39C6
FOPR Decode F_| KB4T1 U, 9A7/C6 2B DF H K MP {=MAR Bt 8 o foorire c Tnrarm MAR Bis 8-13 zaro 3906
FTO REG Decode 7 | A +Delta CY0 8 > " FHKMP R i
T L +MAR Bit 15 FL : +MAR Bit 15 FL A K MPp 1 intem MAR Bits 9-11 zero 39C6
A N “MAR Bit 15 A e
“MAR Bit 14
KB4T1 c 1 CF <
489 +Delta Proc w-o Chk KB411 -MAR Bit 13 o 1cGk
A -MAR Bit 12 L E 1CGLP
34A5 -Delta CY3 Branch and Store OR J =MAR Bt 11 [ 2D
-MAR Bit 10 G 2EH
RA353 -MAR Bit H 2E1 M
» intern MAR it 8 :( 2E1 :r;l E\ ~Change MAR Bit P1
+MAR Bit P1 FL L 3IDE
*Decrement Carry 8 4-39 W 3ibhl
8 Fincrement Carry 8_4-39 N 3bAmMN
2-4D9 +Modifier Check FL A Time T8 not MOD Check +———E8 e 4 C
HIncrement Carry 8 SELECTOR ‘— E8 Q 4F G
57E9 ~Proc Check Overr Sw INT Alcot RA301/ S 4F KL
e +Decrement Carry 8 — 302/ MODIFIER 0-7 4FKPQ
TMAR Bit 7 FL A |co2 303
C PREVENT LS TO MAR T8 . = S
}N }: -MAR Bit 7 N | H +MAR Bit P1 FL
+MAR Bit 6 FL N 1 RA3T3
. MODIF]
MAR R -MaR Bt 6 R 2] o IFIER PARITY P1
15 15 +MAR Bit 5 F
15 it 5 FL
14 A7 B9 ~Intem MAR Bits 8-13 zero
MAR INPUT CONTROL Y 1 ) +Intern MAR Bits 0-13 zero )
1 o o 28] OF E9 ~Intern MAR Bits 0-7 zero ,\] A CPU CS Unit 648
Pl, 8-15 p=t—t 2] +MAR Bit lﬁ'
T 3 1AC RA353
> o} -MAR Bit 4 F 280 OE
L 9] / '
s TACE
309 Pl 1 | MAR Bit 3 ; ___IL
[+LS sense Bits PO, 0-7, P1,8-15 , = = it H 28DF OE
L7 2FL
B | TACEG +Modifier Bit7_||”
(5] ~MAR Bit « 2BDFH— OF +Modifier Bit 6
PO, 07 lger 4 MARBi 1 FL +Modifier Bit 5
b —:- TMAR Bif 3 FL L TACEGI +Modifier Bit 4 Modifier Check 2-4
\—] MAR Bit 1 FL N > -MARBit] M 2BDFHK— O +Modifier Bit 3
1 +MAR Bit 0 FL N 1ACEGIL +Modifier Bit 2 Local Store 30D3
= ' 1 +Modifier Bit 1
PO PO L3986 ;M:R b 2BDFHKM— OF L +Modifier Bit 0
-Reset MAR (P1,8-15) § 986 it TACEGILN — | _tModifier Bit PO_|[P0
teset MAR (50,07 2BDFHKMP N 1 Carry0 | Cycle Control 24A5
~Rese (PO, 0-7) L »39ce/cs +De Carry 0 Cycle Control 24A5
+MAR Bit 7 FL Le CPU'CS Unit 64D
+MAR Bit PO FL
SELECTOR
» RA101, 102(PO, 0-7) ———— B7 +l
‘ 1 " B7 #Increment Carry8 |
RATIT, 112 (P1,8-15) A marsinisFL | 15 oo e i ol 0812 RA351
L— +MAR Bit 14 FL 14 > ) c9
L MARBI 13 FL C
Mo BOFHKMPR ~Intem MAR Bits 0-7 zero 39C6/D6
+MAR Bit 7 FL A K +Inter MAR Bit 2 3986
— | tMARBit 11 FL | “MAR Bit 7 3
(Origin of frequently occurring signals: MAR Bit 10 FL ~MAR Bit 6 -
IOPR Decode 0 to F 18€6 9 -MAR Bit 1 —
OpRgire 185 | HMARBit 9FL_ | l,_I ¥ -MAR Bit 5 °
e TO REG Decode 7 18C9 +MAR Bit 8 FL 8l MAR Bit 4 — -
cv0,1,2,3 24E9 +MAR Bit P1 FL ! . - B i G 1CF
Delta CY0,1,2,3 2468 MARBZFL 177 CE Display Selection 4-58 MAR Bit 3 | — Lok Change MAR Bit PO
~Chan
11,2,3,4,5,6,7,8 289 MAR Bit 6 FL ! :( < Glz- : 'ge i
i ) L
IMANOP 2088 +MAR Bit 5 FL i ~MAR Bit 2 L 2DE
ICPL 2048 . . . L 1m 2DHI
ST Tost 2008 +MA’; :"‘; '; t 4- > 1401/1440 Compatibility feature -MAR Bit 1 N 2DHMN
+MAR Bit
Any CS Request 64C6 " 39C7 =Intern MAR Bit 4
CS Increment by 1,2 6485 +MAR Bit 2 FL Q
(CS Decrement by 1,2 4E5 +MAR Bit | FL R +Modifier Bit PO
Branch 4687 +MAR Bit 0 FL o smarsit po L [}
Branch Unconditishal 4686 +MARBit POFL || PO |} MODIFIER PARITY PO RAT03
@ Diagram 4-33. MAR and Modifier  (039888) 2020 > 50,000 FEMDM Vol 1 (3/70)




SY33-1024-0
FES: $533-1003

@ Diagram 4-39. Modifier Control and Address Check - Branch GO

2 v 4 v 5 v 6 v 7 v 8 v 9
+OPR Decode A 2088 -ST Fill or Alter not CE Mode o
+OPR Bif 5 A 38B6 +MAR Bit 15 FL —1 +Regenerate Addr_  |nhibit Switch Control
+OPR Bit 6 OR _CS Decrement 1 AA4T1 i Thook R
+OPR Decode D OR
A +OPR Decode B I N [\ -AH, AHSC,SHor SHSC —|
+Delta CY2 I W N L RA501
A A RA401 +OPR Decode 8 | {OR A -HW Boundary FL_
+OPR Bit 4 — — . A +OPR Decode A A -UP Addr Chk FL Trap Request 2
FOPR Decode F Ok OPR Decode E +OPR Bit 4 RA501 B HW Boundary LW Addr Chk FL.. }3252
¥10 REG Decode7 | A TOPRBit 4 RASO1 -
TP RSy Yecode /| +TO REG Decode 7 A FL
RA401 +OPR Decode 9
- Nm 18C7 +FF Format Instr A
+Delta CY3 — +Decrement by 1 i .
RA402 TICPL OR N Y » 38A6/A7/83 QPR Bit RASOT A +Sense Bit 8
+OPR Decode A A RA501 [
R MNMAln +MANOP ce +17 Aok __UP Addr Chk
HICPL +Delta CY2 4A9 +Delta Proc not CS Request A 1 A FL
A LOG REG 2282 - L
-MVB Incr or ICPL RA501
18C7 +FF Format Instr _4 +Delta CYO A ~Jor o L
+Delta CY1 20C8 -ST Fill or Alter not CE Mode RAS0T A +Sense Bit 9 1/O Common Bus In
+OPR Decode 8 | +OPR Decode B - e ) 62C6
A A LW Addr Chk
+OPR Bit 4
DECREMENT Z;:g; T L o _Reset Error Latches (AR R
+OPR Decode A +T7 A RA501
+OPR Bit 4 E !ORI
— Data Error FL 32D4 ; i
*For jumpering, refer to Note 1 on ALD RA353 RA502 ala Frror A +Sense Bit 10
CS Decrement by 2 Radoz GND o Data Ervor FL 3203 6207 +SENS 16
TR 38D6 +MAR Bit 1 FL t . a3
TMVF-XX 38D6 *MAR Bit 3 FL o ,
T 5
+Delta CY1 A S5E9 “intom MAR bit 2 _ O/ +Address Check High
RAL02 OPR Decod —|OR ] *Decrement by 2 4 n6/83 38D6 +MAR Bif 0 FL MR ADDRESS CHECK
+OPR Decode B A402 $OPR Decode B A [ " -Addr Chk High 1400 Mode e
FOPR Decode A —1 CE 1401/1440 Compatibility feature-—————======= OR ’\rl:l—l +Address Check CS Address Check
FOPR Bit 4 A LOG REG 2282 — [ | _Address Check Low Active 84C7
+OPR Bit 6 A OR 38B9 -Interm MAR Bits 9-11 zero 1401/1440
— 38B6 +MAR Bit 8 FL E OR| , tAddressCheck | .l » Compatibility
+MANOP A 38E9 -Intem MAR Bits 0-7 zero Low (See Note)  foqture
+Delta CY1 — =Addr Check
+OPR Decode 7 A
+OPR Bit 4
+OPR Decode 9 A 38E8 RA353
tOPRDecode A ]
+OPR Bit 4 A 38D6 +MAR Bit 0 FL IN I\ -Intern MAR Bit 0 A
+OPR Bit 5 =CS Increment by 1 M| +OPR Decode 6
+OPR Decode E —1 1 -
A [OR A +OPR Decode 7 RA353
+OPR Bit 4 — — INCREMENT +OPR Bit 4 1401/14.44'0'
+OPR Decode F A +Delta CY3 A RA402 B6 +MAR Bit 15 FL — & — Compatibility
+OPR Decode C — RA402 OR +Increment by 1 B9 +Intern MAR Bit 14 +Branch RA353 RA353 feature
T A 38A6/A7/B8 B9 -Intern MAR Bits 8-13 zero OR YOPRBit 4 A !
+ICPL cE E9 -Intem MAR Bits 0-7 zero — A +SetBranch Go  _ _ _ 5
-MVB Incr or ICPL] A +CY1 +OPR Decode 6 OR |
ADelta CY2 | LOG REG 22C2 |
+MANOP LOG REG 22C2 A g:_fABzr:g:'u
A RA402 RA403 CE 38A7 -MAR Bit 14 E_ﬁ (See Note 1)
+ST Test -Storage Test A +Increment by 2 38A7 -MAR Bit 15 + Decode 4 R
[k OR L » 38A6/B3 38A7 -MARBit 15| TOPRDecode4 | o
-Any CS Request 46B6 +Branch Uncond | .
RA351 - 1 Fixed X Addr 7 34A8
=CS Increment by 2
-Any CS Request L +14 RA502 Branch Go +Branch Force ALU to SAR
T +T4-17 not Delta CYO A Al e [ GoFL 1082
+Delta CYO A 34B5 +CYO0 Process not CS
Origin of frequently occurring signals:
RA502
“Branch LS Write 36C6/D4
OPR Decode 0 to F 18E6 502 Go FL
A +T8-T3 not Delta CYO OPR Bits 18A5 RA
+18-T3 To REG Decode 7 18C9 BRANCH GO
RA403 cY0,1,2,3, 24E9
Delta CY0,1,2,3 24E8
11,2,3,4,5,6,7,8 289 Note: The signal is fed through the 1401/1440 Compatibility feature, if
installed, before entering the next logic block. Refer to Field
"é/:NOP ggia Engineering Theory-Maintenance Diagrams manual (FETMDM),
lsr T'- s cg 1401/1440 Compatibility Feature, System/360 Model 20 (Machines
est with serial no. 50,000 and above), order No. SY33-1056.|
Any CS Request 64C6
CS Increment by 1,2 64E5
CS Decrement by 1,2 64E5
Branch 46B7
Branch Unconditional 46B6

(04003B)
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15 ]4’“’ Cycle Control 24A2
12 Data Bus 60C7
E Normalize Sign 42A2,A6

8 |———— Reset Condition 4C2

SU Parity 42D/E3

AATTT

Mp

-INTERN SU Bit 12 |=42A6

t————————— Shift Unit 42C5

+INTERN SU Bit PI__|———————— AU Parity Correction 52C3

-INTERN SU Bit PI__|——————— SU Parity 42D3

I———————> ALU Parity Correction 52C3

-INTERN SU Bit PO |————————% SU Parity 423

v
2 v 3 v 4 v 5 v 6 7 8
+OPR Decode 41103 5282
ecode
EIGHT SHIFT CONTROL OB . TRES e &v0
+CY0 Yo L cs +TDR 0-7 to SU 0-7 B6,D6
4A9 +Process not CS A +OPR Decode 9 A
- - =Shift by 8 T
2 A +OPR Bit 5 A Sy
10A9 +SAR Bit 15 FL Not Shift 8 |\ e o kL ]
+OPR Decode C 20C8 +5T Test OR L RB162
A TOPR Decode D TOE5 #Storage Use | | A ORQ FL
+TDR 8-15 to SU 8-15 B6,Dé
+OPR Decode 4 OR
+OPR Decode A +CY1 or CY2 A o OR
TOPR Bit 4 [ A +CY2 A T 3OM becods
1 A |O®
+Decode F
MOP____S__ +OPR Bit 4 A
RB163 RB162
-MVHS LB
> 5283,D3 A
18C7
“ 1 -
o e A N :'?4(\:/2“5 xelez ] +TDR 0-7 to SU 8-15 B6,D6
+OPR Decode 4 N o B e A RcMVHS Force Cross OR = 15 +INTERN SU Bit 15
¥CY¥0orCY1 | or|A +INTERN SU Bit 14
+CY0 +INTERN SU Bit 13
+OPR Decode 4 — oR +TDR 8-15 to SU 0-7 B6,Dé 12 +INTERN SU BIT 12
B ] A | og [rolBLor TRBL - CY0 DN A n +INTERN SU BIT 11
+OPR Bit 4 — g OR 10
0P Do T A HNTERN SURTS
KB401 m
+Process w-o Check and CS RB163 EIGHT SHIFT 8 FINTERN SU BIT 8
+CY0 A
+OPR Decode F — A6 +TDR 0-7 to SU 0-7 SELECTOR 7 +INTERN SU BIT 7
) A T3 A FTDR 815 o SUB-15_| 0} *INTERN SU BIT 6
> +OPR Bit 4 —a A6 +TDR 07 fo SU 8-15 +INTERN SU BIT 5
| A6 +TDR 8-15 to SU 0-7 | CO3
18C7 +FF Format Instr OR ot 4 +INTERN SU BIT 4
L 1 A5 -TRBS and CYOR] ] 3
A ] KB40T. T{NF GO5 3 +INTERN SU BIT
N AAI2I I +INTERN SU BIT 2
K401 +,l A — ]273? 1415) +NTERN SU BIT 1
RB1 4=
ok RBI11 (8-13) 46C7 +FDR Bit 8-11 FLs 0 +INTERN SU BIT O
LS TO TDR L RB102 (P0,6-7) E
+Process w-o Check and CS [ | RBIO1 (0-5)
c il = Local Store 30D6 15 15/|15]15 15 ~INTERN SU BIT 15
TE ] b CE 14 +TDR Bit 12 to 15 FLs GO2 D— ~INTERN SU BIT 14
+OPR Bit § A or LS to TDR 13 b cozp -INTERN SU BIT 13
*OPR Decode C — 30D9 +LS Sense Bits PO,0-7,P1,8-15 w2l |12 12 T ONTERN U BIT 12
+OPR Decode L[:}\-AH,AHSC,SH or SHSC N | P1,8-15 A —
=l +OPR Decode A oR KB401 16A5 +SDR Bit FLs P0,0-7,P1,8-15 L {or i n " “INTERN SU BIT 11
AAA 44B4 —Decimal A 0 +TDR Bit 8-11 FLs . ocoz¢ -INTERN SU BIT 10
~ GO3 A_T ]
+OPR Decode 5 KB401 19 | -INTERN SU BIT 9
> TOPR Bir 4 ]| |s 8 “INTERN SU BIT 8
+Delta CY3 Pl Pl Pl
+17 A 1M
7 = 7 7 ~INTERN SU BIT 7
+Delta Proc w-o Check and CSR = . R GO5 E
Z2ed Troc weo Lheck and LoR| 3 +TDR Bit 4-7 FLs 5 cotp_] ——J|___-INTERN SU BIT 6
+LS DISALT B GOl 5—J -INTERN SU BIT 5
:g” A - R iR 4 -INTERN SU BIT 4
R — 1
5 +Process w-o Check and CS P0,0-7 N P 3| || 3 3 -INTERN SU BIT 3
it 0-3 FLs c— ~INTERN SU BIT 2
A B> A 2 | +TDR Bit GO4
wova KB401 | N +LS to TDR Set Pulse b ] ~ A GOl A ZINTERN SU BIT 1
X I = 0 0 RBI21 (Even Bits) 0 -INTERN SU BIT 0
+MANOP —— . [1S1*SDR o TDR Set Pulse w0 o pJ PO RB131 (Odd Bits)
AADTT
+CY2 or CY3 K402 — -LS to TDR Reset _—
RB102 OR A
+1S DISALT A -SDR to TDR Reset —
T Ao}
[ 3 soy2 ‘ A L‘_ ~J TTHLS to TDR Set Pulse Ab +TDR 8-15 to SU 8-15 |— OR
+OPR Decode 3 _AT CE A6 +TDR 07 to SU 8-15 | A
+OPR Decode 8 | OR +T2 A +SDR to TDR —
+Process w-o Check and CS| OR ‘ I J JHSDR fo TDR Set Pulse 701
2-16 +inhibit Check FL — 282 +Pulse B A LS to TDR Reset +TDR Bit FLs P0,0-7,P1,8-15 A
P = + Pul Lo
Origin of frequently occurring signals: 4B4 +System Reset Pulse A or POZ to CE Display Selection 4-58 —
-SDR to TDR Reset A i
OPR Decode 0 fo F 1866 KB402 B6 +TDR 8-15 to SU 0-7 — OR '\El_‘L +INTERN SU Bit PO
OPR Bits 18A5 B6 +TDR 0-7 to SU 0-7
E cYo,1,2,3 24E9 A SR
Delta CY0,1,2,3 24E8 SDR TO TDR TOR INPUT CONTROL 2-1D8 Invert Parity
Process w-o Check and CS 04C9
Delta Proc w-o Check and CSR  04B9
MANOP 2088 EIGHT SHIFT PARITY
LS Disalt 20C8
11,2,3,4,5,6,7,8 289

* Unnamed signal

Diagram 4-40. TDR and Eight Shift

(03989A)
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SY33-1024-0
FES: 5533-1003

2 v 3 v 4 v 5 v i v v 8 v ?
RB124
RB303 RA502 +INTERN SU Bit 15 RE301 RB134
4484 +Decimal +Cyl +INTERN SU Bit 14 N -Normalized Sign Bit 15
: N e s -
+OPR Bit 4 A Normalize Sign * o Data Error FL 3203 +INTERN SU Bit 13 ~Jor A
¥CY0 or CY1 A r —
C9 +Shift Unit Bit 14
~INTERN SU Bit 15 AAT51 1 OR +Normalize Sign active Ascll £ Disolay S8E
+Sign E +OPR Bit 4 A L +OPR Decode F A FL Lk Display 3 A
A > ALU 48E2 +OPR Bit 12 A ALU 48E2 60D4 +CTRL 11 A BB101 -ASCII FL
A ] paLCE— A _J
+INTERN SU Bit 14 NORMALIZE SIGN CONTROL €9 +Shift Unit Bit 12 R
4C3 +Reset Condition +ASCII FL
] - -Bit 12-15 Sign A-F
+INTERN SU Bit 13 OR
+INTERN SU Bit 12 Data Error FL 3203 NORMALIZE SIGN 40C9 -INTERN SU Bit 12
lara rol
+INTERN SU Bit 10 +Normalize Sign Active A
A -Bit 8-11 Sign A-F
’ HINTERN SU Bit 7 [_'— OR ' = Data Error FL 32D3
FINTERN SU Bit 8 1A AATA] RB122, 123, 124 (Even Bits)
TEST FOR PACKED BYTE RB132, 133, 134 (Odd Bits)
. SELECTOR
+No Shift 0-7 GO A SUPPRESS
+OPR Decode 2 RB162 +No Shift Bit 8-15 oo B
A +Shift Left by 4 GOF
FOPR Bit 4 2008 -MANOP Suppr0-7 | +No Shift 0-7 +Shift Left by 2 GOE ‘
+Shift Right by 2 cop
B or [] ALU Parity Corr 4-52 +Shift Right by 4 GO C
A TNo Shift Bit 815 RB124 AA134
] 2008 ~-MANOP Suppr 8-15 ] [ RB134 ;
+OPR Decode 9 F— OR
“OPR Bit 4 A st Loty 4 " A J
F D 13— S OR ‘
LALU Parity Corr 4-52 E q cn— A
B 14 | > CTRL/10/ or /11/
» D 12j F— D OR AA132 Resets or Sets:
A ; c1o E 15— A 1 ‘ Dev Addr 15 Intr FL 4-62
OR +Shift Left by 2 B 13 DL Request FL 32C2
I—>ALU Parity Corr 4-52 F D 11— — OR CC and Carry FLs 4-54
arity Corr 4~ E 14 co — A Channel Mask FL 4-62
+OPR Bit 4 B 12 Channel End FL 4-62
ZOPRBit 6 A o +Shift Right by 2 ggoj E :gq ; o _Eiirs-%_%giwum/luo
] B 11 AA124 Compatibility
c ALU Parity Corr 4-52 Fl4— D9 j L smmromrer s 1sps] 115 feature
. E12— C7 | Shift Unit Bif 14 4 as
+OPR Bit 6 A . ALU Parity Corr 4-52 —INTERN SU Bit 15 | 15 B 10 N ift Unit Bi
OPRET OR +Shift Right by 4 -INTERN SUBit 14}, 7 D8 — FI13 +Shift Unit Bit 13
-INTERN SUBit 13 | 4 ce J en :{ “shift Unit it 12| | | 2
> -INTERN SUBir 12|13 8o I e U-L Display 182
ZINTERN SUBit 11 |12 12— b ; +Shift Unit Bit 11
LOA5 +MVHS SHIFT CONTROL ] -INTERN SUBit 10| Elo cs AAT22 +Shift Unit Bit 10
+CY0 or CY1 OE +Odd SU Bits 6 _ -INTERN SU Bit 9 Thi o Rt
TOPR Bif 5 A P — O its 67 OF T4-15 ALY Parity Corr 4-52 ZINTERN SUBir8 |7 be 1 i Shift Uni Bit 9 |} 19
FOPRBIT 6 . ) 8 N +Shift Unit Bit 8 ALU 4-48
> +INTERN SU Bit 15 ALU 48E2 -INTERN SU Bit 7 c4 — E9 N +Shift Unit Bit 7 || |7
HIMTERN SU Bit 14 +Odd SU Bits 12-15 SINTERN SUBit 6|7 A7 | [ stk
- FINTERN SU Bit 13 oDD ALU Parity Corr 452 INTERN U B s 16 F10— D5 j +5hift Unit Bit 6
|| TINTERN SO Ris 10 - i 4 N A
A +INTERN SU Bit 12 . - g NS5 Es c3 L +Shift Unit Bit 5
o |1Odd SU Bits 4-7 OE 12-15 ZINTERN SUBit 4 f, Ab N TShifr Unin Bir 4
- H 1 - -| 1 1
OPR Bit 6 +INTERN SU Bit 11 ALU Parity Corr 4-52 INTERN SU B!f3 3 D4 — FO | AA114 it Un : P-I Display 182
HINTERN SU Bit 11 CINTERN SU Bit 2 ] +Shift Unit Bit 3
HINTERN SU Bit10 | +Odd SU Bits 8-11 CINTERN SUBir 1_|2 c2 E7
L +INTERN SU Bit 9 oDD » ALU Parity Corr 4-52 e e A5 +Shift Unit Bit 2
A FINTERN SU Bit 8 ZINTERN SUBit0 F8 — D3 N>
+CY2 ! 0 Fe 1 1 —1 +Shift Unit Bit 1
° | +Shift Unit Bit 0
A4 1t Un oio
] + its 8~ —4 —
O Odd SU Bits 8-9 = ALU Parity Corr 4-52 2 il N
44B9 +Suppr SU Bit 12-15 A3 AATI2
¥ i e-11 | ~Shift Unit 8-15 Odd Parit
RB151 L 4489 +Suppr SUBIt8-11 | A | o T ont Y pSU Check 2-6D7 Fé D1 —
40D8 ~INTERN SU Bit P1 oDD L RB151 55 q c ;
40D8 ~INTERN SU Bif PO RB141 5o Fs
RBI41 ] ©PP 2489 FSuppr SU Bit 47 o Ji=Shift Unit 07 Odd Parity c i ? —
4 189 *Suppr SU B 03| A |© *SU Check 2-6D7 4 b L
OE *0dd SU Bits 6-7 ALU Parity Corr 4-52 E2 q ¢ — AAT04
— A0
+INTERN SU Bit 7 ° * ;
+INTERN SU Bit 6 + e Ae
+INTERN SU Bit 5 oDD ©dd U Bite 4:7 ALU Parity Corr 4-52
+INTERN SU Bit 4
+Odd SU Bits 0-3 OE 8-11 . SHIFTBY 20R 4 N
. OE > ALU Parity Corr 4~
E Origin of frequently occurring signals: %%%m — rify Corr 4-52 AAT02
HINTE it .
OPR Decode 0 to F 186 FINTERN SU Bir 1 oDD *+Odd SU Bits 0-3 » ALU Parity Corr 4-52
OPR Bits 18A5 +INTERN SU Bit 0 +Suppr SU Bit 14-15 N
CcYo, 1,2, 3 24E9 +Suppr SU Bit 12-13
INTERN SU Bits 4088/C8 +Odd SU Bits 0-1 OF 8-9 ) FSoppr SU Bit 10-11
T,2,3 4,5 67,8 289 OF - ALU Parity Corr 4-52 4489 < FSuppr SU BiT 8-9
OE +Suppr SU Bif 4-7
+Suppr SU Bit 0-3

® Diagram 4-42,

Shift by 2 or 4, Normalize Sign, and Suppress

(03990B)

2020 > 50,
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2 v 3 v 4 v 5 v s v 7 v 8 v 9

RB171
+OPR Decode E —
+OPR Decode 0 —]
+OPR Bit 4 A
+Decimal ] RB171
+OPR Bit 4 20D8 ~MANOP Suppr 8-15
+OPR Bit 5
A i -
A RB171 FCY2 or CY3 OR— OR +Suppr SU Bit 14-15
+OPR Decode 4 —
+CY20r Y3 nf | +CYO0 or CY1 B5,C3,C7,D3 +OPR Bit 4
or N or , o A
OR |*Suppr SU Bit 12-13
46A7,87 32D2 +Sign Position FL e
RB302 3‘21223 FOPR Bit 6 ___j N >
> +OPR Decode D A3 +CYO0 or CY1 A +Suppr SU Bit 10-11
+OPR Bit 4 A +Decimal o OR i
+OPR Bit 5 e o rev2 \ — OR +Suppr SU Bit 14-15
+OPR Bit 6 N or CY A +Suppr SU Bit 12-13
1 +Suppr SU Bit 10-11
+Suppr SU Bit 8-9 Suppress 42E7
OR +Suppr SU Bit 8-9
MVN-MVZ +Suppr SU Bit 4-7
8 +Suppr SU Bit 0-3
+OPR Decode A A - CE
+OPR Bit 4 OR
+OPR Bit 5 E A A
— |OR +Suppr SU Bit 12-15
A +OPR Bit 5 oF = I R l hif 42D/E4
+Deci i N Shift Unit Parity 42D,
+OPR Decode 0 ecimal A +Suppr SU Bit 8-11 I
P FOmRBis sDs — ] +Suppr SU Bit 4-7 Le ALU Parity Corr 4-52
“MANOP A +Suppr SU Bit 8-11 +5uppr SU Bif 0-3
+OPR Decode 1 RBI71 MVHS OR
+OPR Decode 2 — A
+OPR Bit 4 A
+OPR Bit 8 +OPR Bit 6 SUPPRESS 8-15
+CYO0 A +Decode 8 A RB173
c +OPR Decode 3 — +OPR Bit 4 A +MVHS CYO0 or CY1
+OPR Decode 4 1 A3 +CY0 or CY1
+OPR Bit 4 L +MVHS CYO0 or CY1
AT FCY0 or CY1 A +OPR Decode 8 _‘
- +CY2 or CY3 FOPR Bit 4
oy, — OR B3 : 7 A +Suppr SU Bit 4-7
TOPR Decode 5 — - TOPRBit 6 _{or } X
} Yo A RB172 -Decimal
+OPR Bit 4 -Suppr SU Bit 0-7 rh—
+OPR Bit 15 A |oR D
+OPR Decode 6 —
+CY0 A 20D8 ~-MANOP Suppr 0-7 +Suppr SU Bit 0-3
+OPR Decode 7 ] +OPR Decode 8 — OR
3CY0 A TOPR Bit 4 R
46B6 +Branch Unconditional ——] +OPR Bit 6
D +CYO0 A
+OPR Decode A —
+OPR Bit 4 SUPPRESS 0-7
A3 +CY0 or CY1 A
+OPR Decode C —_—
+OPR Bit 8 A
’ +CY1 A
FOPR Decode E |
62D6 +SENS 14 A
62D6 +SENS 15 A

E
Origin of frequently occurring signals:
OPR Decode 0 to F 18E6
OPR Bits 18A5
CYo,1,2,3 24E9

Diagram 4-44, Suppress Control (03991A) 2020 > 50,000 FEMDM Vol 1 (3/70)



$Y33-1024-0 ,

FES: 5533-1003
2 v 3 v 4 v 5 v 6 v 7 v 8 v 9
60B4 +OPR Dec F or ICPL CTRL +OPR Decode AR INVERT SWITCH CONTROL RB301
A +Delta T8 YOPRBit5 | +CY0 or CY1
60A4 +Allow Strobe Proc not CS -— or A +OPRBit4 | A -MVZ or MVN A
A T4 —ox +1/O Bus to FDR8-15 D2 T +{°R +OPR Decode B 1
— 1A 44B4 +Decimal | A A
CE 87
60B4 +OPR Dec E or ICPL SENS — Ay A +FDR True 0-15
+OPR Decode C OR !
R 62E6 +CPU SENS'S A BA103 " it +OPR Decode D . E7
est +OPR Bit 4 A
—or +|/O Bus to FDR0-7 D2 RB301 24D8 +LC 1 FL A ~Inhibit FDR True : CE
+OPR Decode C +CY1
20D8 -MANOP Inbus fo FDR OR Trocesnot [ 1 A L ce OB e LerCYe ] ﬁ_ FDR TRUE
cs A KA541
N ~Prevent ALU and SU Chk [ 533?;27 - +OPR Bit 4 __—OR Eadl RB303 L ichL
+Process w-o Chk and CS prived +OPR Decode B| A »1082  TOPRDecode 4 A A B
uadl A ST Test 1/0 BUS TO > 34C4, D3, 5pp it 4 1 | =
FDR > o I
Igi'; EeCEde D R 114 A +OPR Decode 6 RE303 %05 Eoor v A KA541
it | +OPR Decode 7 +Branch _ +CY0 —
or ecode ranc ~Force Invert 0-7
’ KB412 +OPR Decode A || ] A RB301 OR i +OPR Decade 5 A
+OPR Decode 0 | KB401 — +CY1 A —orP—
KB401 A A N . OR
TMANOP ~ A +OPR Decode C Y0 A 3 i 840 w8173 +OPR Decode 8 — OR e FDR INVERT
+OPR Decode 1 — R Format nste 1 A +OPR Decode 8 N RB302 | 18A8 -OPRBit 15 FL |
+OPR Decode 2 OR Omal il OR = ° TOPRBit 4 ] — :g:»; BD.ecsode A L
+OPR Decode 3 —OR LStoFDR D2 YOPRBit5 |~ it
TOPR Decode 4 fOPRDecode 5| — A A TOPRBIF 6 A TOPR Decode 4 TOPRBit 8 A
- TOPR Bit 4 A - :—g +CY0 TOPR Decode 5 i
il — TOPRBit 7 A TOPR Decode 9 Y0 A
8 *OPRDecode B[] -AH, AttsC, st *DeltaCYo [ A Local Store 30D6 +ST Test [ |— *MANOP FDR Invert 0-15 + A —FOR Invert 0-7
L orsHsc a | *DeltaCY3 — — 15 4p8+cir] , |OF +OPR Decode A — DR Invert 8-15 CE
AAdT +Delta Proc w-o Chk and CSR m FDR Bit 15 FL T el A e ] R 1 =
-AP, SP, ZAP, or PPC " IMANOP | A +FDR Bit 14 FL 4484 +Decimal Rl TOPR Bit 4 — A =FDR Invert 8-11
==L 1401,/1440 Compatibility feature LS TO FDR +FDR Bit 13 FL KAS541 48A3 +ALU Adder Gate | A +OPR Decode 4 OR CE
L= ALU 48A2, C2 - ALU Control 48A2 crL TFORBIT 12 FL “MANOP — +CY0 A
> CC and Carry Control 4-54 | TOPRDecode C f - n +OPR Decode 0 A L
AA3D3 +CY1 A +Delta CY3 | A lor +FDR Bit 11 FL . -FDR Invert 12-15
+OPR Decode A +OPR Decode B 1 20C8 +LS Disalt  — +EDR Bit 10 FL RB303 A A
> TOPRBit 4 1 A e Eight Shift 40B6 OR £7
AAdTT TOPRBIt 5 A +MVNor Mvz_ T +T8 FDR Bit 9 FL +OPR Bit 4 A I CE
+OPR Decode D A7 +Decimal —{OR 1 4 |or ) A AL to FOR +FDR Bit 8 FL 8 e —
-AP, SP, ZAP or PPC_| A +OPR Bit 12 +FDR Bit P1 FL CE Displ
. . A CE ! isplay
+OPR Bit 4 -OPR Bit TN ;
OFRE! ik AAS03 +FDR Bit 7 FL Selection
v -
KB401 +gIOR Bit 12 A +CYO0 A +Process not CS A -Reset FDR ALU TO FDR +FDR Bit 6 FL
—or 6 ' E5 _ +FDR Bif 5 FL
)
N TFDR B SELECTOR
: o Tt ot o e
c FDR INPUT CONTROL \ FDR SET s “FOR Invet BT ] G2 RB231, 232 (8-15)
o~ § “FORBit 2FL -FDR Invert 12-15 G3 RB2]]I 212 (0-7)
SELECTOR B ; = ’
A5 +1/0 Bus to__ [\ ~1/0 Bus to FDR Reset o +1/O Bus to FOR Del |- ) RB201, 202 (PO, 0-7) S = FORBI 1 FL ot
FDR 8-15 (| +LS to FDR Delayed |25, RB221, 222 (P1, 8-15) S8 | *FDRBit O FL ]
N FALU To FDR Delayed] 5 5% 22 —{ +FDR Bit PO FL || po +FDR Bit 15 FLS; —— +Invert Sw Bit 15
l +1/0 Bus to FDR Del |5y L L | t 1, ¢
0282 +Pulse B LI:\ LS fo FDR Del oos 15 +FDR Bit 14 FLDN7 —— Hnvert Sw Bit 14
A -LS to FDR Reset I , +ALU to FDR Del GO6 14 | L4 — T
> 85 LS to FDR | N | = +FDR Bit 13 FLr—N1 —— +nvert Sw Bit 13
RB232 l L 2] FDR Bit 12 FL‘———[ «]1——’ “vert Sw Bit 12 +Invert Sw Bit 15 |{15]15
RB212 N ;Q | -Set FDR Bits 8-15 H T E Ly nvert ow 2 +Invert Sw Bit 14
AS +1/0 Bus to i ol Fed ol | +roRBit 11 FLDNy —— Hnvert Sw Bit 11 +nvert Sw Bit 13
FDR 0-7 A 1/O Bus to FDR Reset ] t 131 Hrvert Sw Bit 12
ok RB201 16 | 9] 1 +FDR Bit 10 FL—DN1 —— +Invert Sw Bit 10 - — ALU 4-48
i 62E9 8154, 2h 1 -Set FDR Bit P1 8 3 S PO +invert Sw Bit 11
1 Pt " .
-LS to FDR Reset [ +Sense Bits 0-7, P1, 8-15 517 G 31— OR [P1] +FDR Bit 9 FL ; —_— Hnvert Sw Hnvert Sw Bit 10
b 02B2 +Pulse B A +OPR Bit P1 FL D 7 7 . Bit 9 L T+tInvert Sw Bit 9
ulse it K 1 +FDR Bit 8 FL N1 —— *invert Sw Hnvert Sw Bit 8 8
_ —]3 — Bit 8 P1
= 8;:5 B 5 +FDR Bit 7%1 — +invert Sw Bit 7 ‘ Finvert Sw Bit P1 || EsTR
+OPR Decode 4 +LS Sense Bits PO, 0-7, P1, 8-15 H 4D _ 0o n " 2 ) tnvert Sw Bit 7 7 fsplay
13 A [\_cRetain FDR 0-7 — 357 E 5E j oS RIS T 3] FDRBISFL 1 —3 Hinvert Sw Bit 6 Flnvert Sw Bit 6
L 6F =l 2 -
Ke4n 48A9 8-15 2 +FDR Bit 5 FL 1__1—51 — Hnvert | +Invert Sw Bit 5
+CY0 *Som Birs PO, 07, P1, 11, 15.and | [PT 1T 4K L +FDR Bit 4 FL 1 E— Siveart S Hnvert SWEIA |\ em ALY 4-48
’ Corrected Sum Bits 8-10, 12-14 0-71¢ 51 ] -Set FDR Bit PO, 0 0 L PR | Bit 4 ‘ +Invert Sw Bit 3
+Proc not CS A KB4OT PO _fm 6M iy OR PO RB231 +FDR Bit 3 'L_B ; - +.lnverf Sw *Invert Sw Bit 2
RETAIN FDR +FDR Bit P1 FL FFDR Bit 2 FL I \E;' 3 S Bit 2 *invert Sw Bit 1
P | | 528 -Force FDR Bit Pl A B PO nvert Sw Bt *invert Sw Bt 0 0 L
rigin of frequently occurring signals: _ B9 -FD| N ALU Pari:
12_]'25'"‘*" NN F"'\OR +FDRBit 1 FL N1 —— +invert Sw Bit 1 *Invert Sw Bit PO_|[po} Co"ec‘:{g
OPR Decode 0 to F 18E6 52E8 -Force FDR Bit PO FDR RESET OE A S R 52A/C4
3;»:\%; (FL) ;(a):ss LS 10 FOR Reser r— +FDRBit O FL N1 —— +Invert Sw Bit 0
- ) ese . 2—
ICPL 20A8 -1/O Bus to FDR Reset OR [xReset *+FDR Bit PO FL 1
E ST Test 20ce P0,0-7 A9 +FDR True 0-15 A e S S L
Process not Cycle Steal (CS) 4A9 C4 -Reset FDR B9 -FDR Invert > OE i ——OR
Process not Chk and CS 4B9 -LS to FDR Reset OR -Reset 07 nve NN LIS A
Delta Proc not Chk and CSR 489 -1/O Bus to FDR Reset P1,8-15
RB211
cCi22
cYo, 1,2,3 24E9 52E8 ~Tum Off FDR Bit PO
Delta CYO, 1, 2, 3 24E8 2-1C9 +invert Parity INVERT SWITCH PARITY
1 to T8 (Delta T8) 289 52C8 ~Turn OFf FDR Bit P1 ARCR
® Diagram 4-46. FDR and Invert Switch  (03992B) 2020 > 50,000 FEMDM Vol 1 (3/70)



SY33-1024-0

FES: $S33-1003

2 v 3 v 4 v v 6 v 7 v 8 v 9
+Sum Bit 15 *Sum Bit 15 +Sum Bit 15 1515
46C2 -AP,SP, ZAP, or PCC p I N | +Packed Arithmetic [—’—h 3203 +Corr Sum Bit 14 +Corr Sum Bit 9
AA303 . orroum 2 A -enem Al > 1401/1440 Compatibility feature
o h_*Corr Sum Bit 14 +Corr Som it 13| |
A +Sum Bi PSP r——
54A2 -CLC — iglz orCYs {4 OR[PALU Adder Gate Sum Bit 14 +Corr Sum Bir 12| 1
+OPR Decode B A AA151 +Sum Bit 11 :
+OPR Decode 2 Oi —=CE SIX CORRECTION 12-15 A +Con ; I
rr Sum Bit 10
i - 1
+OPR Bit 4 A AA302 > 4687 ) OF +Corr Sum Bit 13 +Corr Sum Bit 9 },J SAR 10A4
+Sum Bit 13 o Som Bt 8 ¢ s INHIBIT 4-16
— orr Sum Bi
A ot dscode +Six Corr Bit 12-15 active ) 5289 +Sum Bit P1 Prr— FDR 46D4
YOPR Decode C — *Sum Bit PI Local Store 308/C3
pad A feature <——— LEA or|A ! +Sum Bit 7 7
— . OF s *Corr Sum Bit 12 o B 6 CE Display Selection 4-58
+OPR Decode B A +Sum Bit 12 See Note um Bi
LOM Decode | N +ALU Carry Bit 12 +ALU Carry Bit 8 +Sum Bit 5
i . " Fx R +Sum Bit 4 N .
46C3 +MVN or MVZ_t—] I\ ~ALU AND Gate YALU Adder G, +Six Corr Bit 12-15 Sum Bit 11 +5”'" s:' s ALU Parity Correction 52C/D6
+CY0 or CY1 A e \dder Gate A ‘ E4 um Bi
el +OPRBit 6 or o |tCorr Sum Bit 10 Jrmen 2
_ A AA302 SIX CORRECTION | AA302 —— +Sum Bit 1
fOPR Bt 6 CONTROL AAL4] +Sum Bit 0 0
tOPRDecode € I A 52D9 +Sum Bit PO -
» FOPR Bit 4 NN ) +Sum Bit PO
FOPR Bit 5 ALU CONTROL +Corr Sum Bit 9
O I ————— CC and Carry 4-54
AA301 X " "
1 _ +ALU Carry Bit 8
+CPR Decode 1 3ix Corr Bit 8-11 D SIX CORRECTION 8-11 Iy CC and Canry 4-54
+OPR Bit 4 A E5 tALY Car —
" : +ALU Z
. 1 K -ALU OR Gate +ALU Carry Bit 8 +Corr Sum Bit 8 F +ALU Carry Bit 0 ere ALU Test Latch 2-1A5
+OPR Bit 5 of A0 CC and Carry 4-54
+OPR Decode C A
CE +ALU Adder Gate +ALU Adder Gate N +ALU not Zero -
en R ALUAND Gate “ALUAND Gate N CC and Carry 4-54
-ALU OR Gate -ALU OR Gate
8 ofSeeNote) ] ALUBITS3TO O
1401/1440 Compatibility feature =~~~ 777777 1 ALU BITS 15 TO 12 ALUBITS11TO8 ALUBITS7T0 4 _ = N
ALU AND Gate 12-15 Active | | ALU ALU ALU ALY
Add L Add L { Add ‘ Add N 15 |[+5um Bit 15 l—_i NIE
AND AND AND AND +Corr Sum Bit 14 RB222
OR OR OR OR +Corr Sum Bit 13 -—L__E}\i
CARRY TO ALU i +Corr Sum Bit 12 __._—l_B
Aloe A |OE A | OE A | OE ! +Sum Bit 11 ——I——I R6221
> 54A2 +Aux Carry FL — — — (; ) +§orr :um :n ;0 — A |HALUB-12 Zero
46C2 -AP,SP, P +Corr Sum Bit —
+OPR Decode B or A | ‘ ] A ©Carey into Pos 7 | ] +Corr Sum Bit 8 J
TORBit5 A |, |_*Additional Carry c Add +ALU Carry Bit 12 Add L {or oy infoPos 7 ¢ Add C——Add s/ -
A e ND 4 +Sum Bit 15 AND —}f— +Sum Bit 11 A | S AND +Sum Bit 7 o ] fesum Bit 3] +Sum Bit 7 Tl csom it 7
— ! " " B3 OR +Sum Bit 6
54A2 -CLC N A Bit 15 g':: j Bir 1t g'é AAT0D S \\ ' O < / +Sum Bit 5 R6202
TOPR Decode B [#Sum Bit 5 _J !
AA302 " -Sum Bit 6
+OPR Bir 4 OR cofF— coL—— co N ’6%14 AN +Sum Bit 4 ‘
+OPR Bit 5 Lol I T [ I it NS R N B [ A I Sy VU S R N N [ I (R ) — S e N +Sum Bit 3
AA302 st [F=—= == = T ] | \ +Sum Bit 2 N _-Sum Bit 5
¢ FORCE COMPLEMENT L ! L c A L Al N +Sum Bit 1
< ’L“g +Sum Bit 14 < Far s +Sum Bit 10 AND +Sum AND )| [+Sum Bit 2 0 |[+sum Bit 0 RB201
+Invert Sw Bit 15 [+invert Sw Bit 11 Bit10  OR +Hnvert Sw Bit 7 [~ Bit6  OR Hovert Sw Bir 3 [~ Bit2  OR +ALU 0-4 Zero
Shift Unit Bit 15 [+Shift Unit Bir 11 #Shift Unit Bit 7 OF L1Shift Unit Bir 3 8 Al AN §
+Hnvert Sw Bit 14 +invert Sw Bit 10 | | ol +nvert Sw Bit 6 —— col— Flnvert Sw Bit 2 | ALy Corry
+Shift Uit Bif 14 #Shift Unit Bit 10— F = — — — — 1 #Shift Unit Bit 6 [——1 F—— -~ *Shift Unit Bit 2 Fe———1 N ALU ZERO/NOT ZERO
+nvert Sw Bit 13 | _1 +Invert Sw Bit 9 - | Hinvert Sw Bit 5 Hnvert Sw Bit 1 | ]"“ - - - - - -
+Shift Unit Bit 13— l_ [+ Shift Unit Bit 9 —— L +Shift Unit Bit 5 |_ +Shift Unit Bit 1 L . | ALU Carry Bit 4 (C)
C Add " ponitt Unit Bit 9 7 c . c Add " - C Add . AA104
Fnvert Sw Bit 12 AND — +Sum Bit 13 Finvert Sw Bit 8 e +Sum Bit 9 +lnvert Sw Bit 4 AND — +Sum Bit 5 Hnvert Sw Bit 0 AND Som Bit 1 ’ A i
+Shift Unit Bit 12 Bit13  OR :1 [+Shift Unit Bit 8 Bit 9 OrR j +Shift Unit Bit 4 Bit 5 g: +Shift Unit Bit 0 Bit 1 82 I +lnvert Sw Bit 3 ok
'S R OF O | A
+ALU Carry U m — " |
| col | ol co P col = ‘ +Shift Unit Bit 3 " |
F————---4 1/ i == — _ {1/ 1 | === ]
c " 1 Bit 3
c e +Sum Bit 12 c P +Sum Bit 8 e +Sum Bit 4 AND — +Sum Bit 0 A
" p— h
Bit12  OR Bits  OR — Bit4  OR Bit0  OR
' OF OF — OF OF Fofor]
o +ALU Carry H
co co co I Bir O
D, - A 1
+ALU Carry Bit 8 AAI31-134 AA121-124 +ALU Carry Bit 0 AATLI-114 AAT01-104 +ALU Adder Gate ]
1
AAT4T A ‘
ALU Parity -ALUAND Gate | (] o +ALU Carry Bit 3 (CO)
-Normalize Sign and Change P1 | +Change Parity i L A !
Corr 9-15 5285 ' T
AAZI2 +ALU Carry Bit 9 _ALU OR Gate OR — (Data Section)
LA
+ALU Carry Bit 10 AAIZ3 -Change Parity Sum Bit 9-15 X !
| 4 (Control Section)
+ALU C “Change Parity Sum Bit 10-15
+Sum Bit 14 Bit 11 e oo Fertty —_,::":3 :ij‘;f GG"“-‘ To the three remaining
i te . .
LU OPERATION AFFECTS PREDICTED PO el bit cells (bit 2,1,0) of
—Change Parity Sum Bit 11-15 A °! | L_—+ALU OR or Adder Gate, } the functional Togic block |
+ALU Carry Bit 4 _ ALU CELL (DETAIL) _ _ _ J
Origin of frequently occurring signals: +ALU Carry Bit 13 A2 .
+Ch Parity Sum Bit 13-15 +ALU Carry Bit 5 +ALU Carry Bit 1
ange Parity Sum Bit 13- Sum Bit 5-7 7 : :
! ALU Parity Correction 52D5
OPR D +AL Bit 14 "
perian b A Y Carry B +ALU Carry Bit 6 +ALU Carry Bit 2
+Change Parity Sum Bit 14-15 ; ) . - .
E Invert Sw Bits 46D9 +Change Parity Sum Bit 6-7 +Change Parity Sum Bit 2-7
Shift Unit Bits 429
ALU OPERATION AFFECTS PREDICTED P1 TChange Parity Sum Bit 3-7
Note: The signal is fed through the 1401/1440 Compatibility feature, if
installed, before entering the next logic block. Refer to Field
Engineering Theory-Maintenance Diagrams manual (FETMDM),
1401/1440 Cc ibility Feature, Systel 60 Model 20 with,
® Diagram 4-48. Arithmetic and Logical Unit (ALU)  (03993B) 2020 50,000 FEMDM Vol 1 (3/70) serial no. 50,000 and above), order No. SY33-1056.
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r +ALU Carry Bit5 [-] - - 94— - — - -

OR

OEZ

+Sum Bit 4

©

©

+ALU Carry Bit4

|
!
[ +lnvert Sw Bit 4 |-|-.__.,|__’_
| |
b
[ +Shift UnitBitd [-}~--l-e+
[
[T
[
[ +
ol
ot
I : |
I
o l
'
Io--l--l-—-—-—-A
o e
[ +ALU Adder Gate [+} —t—L
Lri--a
- -
! 9—-——A
[ +ALUAND Gate [-]--— =+ -~ -1
L —
|
[
([ SR b
e
+ALU OR or Adder Ga're| + }—————
Example 1:

Add Shift Unit Bit4 = 0 (-)
Invert SwBit4 = 0 (-)
ALU Carry Bit5 = 0 (-)
Result  Sum Bit 4 = 0 (-)
ALU Carry Bit4 = 0 (-)
| +ALU Carry Bit 5 +
A
]
[ Hnvert SwBit 4 P11 ]|OR
jRe
|
[ +Shift Unit Bit4  [+]- f »
|
| ©
el
|
! ] A ] +Sum Bit 4
U | ~FoM ® OF foum Bit 4
| A Q
|
: A
- 4 + — —
[ +ALU Adder Gate |+} + Z @
' A
|
T %
—-- - OR] —
[ fALUAND Gate [-}----7---+4%
: A
Lo ]
A
[+ALU OR or Adder Gate[ + ——————1
Example 4:
Add Shift Unit Bit 4 = 1 (+)
Invert-Sw Bit4 = 0 (-)
ALU Carry Bit5 = 1 (+)
Result  Sum Bit 4 = 0 (-)
ALU Carry Bit 4 = 1 (+)

Notes:

1. lnactive input lines are dotted
2. Active AND/OR blocks are shaded

3. The encircled positive and negative signs ( @ / @ ) define the

level at the corresponding output line

4. The ALU carry bit output provides the carry to the next high-order bit all,
and is used to recognize when a parity change is required

Diagram 4-49, ALU Cell Operating Principles - Add

(03994)

2020 = 50,000 FEMDM Vol 1

v 5
[ +ALU Carry Bit5 [+ }-
—FA
/]
[ +nvert SwBit 4 ]_k____1___A o
l 1
! A
[ +Shift UnitBitd |-} ---+4--1-I-
b
b
(S R
CrT T A
T
[ »inR
[
o
t—t A
ok il
[ +ALU Adder Gate T+ |- —
T A
T —
| - = OR
A
[ fALUAND Gate [-F— -~ + -+
1o L4
- A
I L— — 4
L---1a
+ALU OR or Adder Gate| + ——————

+Sum Bit 4

®

OE

©

+ALU Carry Bit 4

Example 2:

Add Shift Unit Bit 4
Invert Sw Bit 4
ALU Carry Bit 5

1]

i

—oco
+

o —
1

Result  Sum Bit 4 =
ALU Carry Bit 4 =
+ arry Bit - - - — - -
ALU C Bit 5 '
| A
| —]
L +Invert Sw Bit 4 I + i* f WA OR
I >—
mlk
[ +Shifi Uni1 Bit4 [+ }
1
i
i
I ]
|
A
O
T ..ijorz ®
i
|
F s
f * T+ —
I +ALU Adder Gate T-UL " —
b e ey A
OR
A
+ALU AND Gate J R P B
| -+ . _A_j

A

[+ALU OR or Adder Gate| + fF———

Example 5:

Add Shift Unit Bit 4
Invert Sw Bit 4
ALU Carry Bit 5

Sum Bit 4

Result

+Sum Bit 4

©

OE 7

®

+ALU Carry Bit 4 -

It

I

ALU Carry Bit 4 =

7 v s v
[ +ALU Carry Bit5 | - it
| — A
| |
| +Invert Sw Bit 4 [+} f 2 o)
| | 2
| ¢+ R
[ +Shift UnitBit4 [-F——+++ T 1
[
o — ©
Il
e L
| I“ ';Eﬁ OF @Um it4
F ]
I
[
r*tT7T T 1A
I
[[_+ALU Adder Gate | + | — — ©)
[E
ol - _ A
| —or +ALU Carry Bit 4
[ FALUAND Gate [-F - ~--r+-+-4|
| L
|
L_ - _
A
[+ALU OR or Adder Gate[ + J—
Example 3:
Add  Shift UnitBit4 = 0 (-)
Invert SwBit4 = 1 (+)
ALU Carry Bit5 = 0 (-)
Result  Sum Bit 4 = 1 (4+)
ALU Carry Bit4 = 0 (-)
[ +ALU Carry Bit 5 [+ ]
A
[ Hnvert SwBit4 [+ }— TOR
L —
[ +Shift Unit Bit4 |+ }— A
Z - .
Lo EOR/ OF éSum Bit 4

[ +ALU Adder Gate [+

.

©)

+ALU Carry Bit 4

[ *ALUAND Gate |-} -~ - 4+~ -

[

QHE\Q

[+ALU OR or Adder Gate [ + f———

Example 6:

Add Shift Unit Bit 4
Invert SwBit 4 =
ALU Carry Bit 5 =

Sum Bit 4
ALU Carry Bit 4

Result

T
LI

1 (+
1 (+
1 (+

+
+

)
)
)
)
)



2 v 3 v
+ALU Carry Bit | F--%-- - — Example 7:
(See Note 4) | AND  Invert SwBit4 = 0 (-)
E = N Shift Unit Bit4 = 0 (-)
Cinvert Swird  [-F--+-+ —
Hovert Sw Bi R Result  Sum Bit 4 =70 (-)
. | ALU Carry Bit 4 output not active ( =)
+Shift Unit Bit4 |- | ——+T+
| |
A 1 @
RS
| &+ 0
-+ + y [ +Sum Bit 4
[
b 7 [O)
b
-+ 4 A
e
+ALU Adder Gate |- | -4 ©)
’ L+t -—1A
M, = +ALU Carry Bit 4
L A |OR (See Note 5)
+ALU AND Gate |
[ A
-4 — -{
Lo
L———1A
[+ALU OR or Adder Gate| -} ~ - - - - —
B +ALU Carry Bit [ +--+-- Example 10:
(See Note 4) : OR Invert SwBit4 = 0 (-)
Shift Unit Bi = -
Hovert SwBitd |- F--+- ¢ i Unit Bit 4 = 0 (-)
| | Result  Sum Bit 4 = 0 (-)
| | ALU Carry Bit 4 output not active (=)
+Shift Unit Bit4 | - | Totes
1
|
Pl ®
I ¢
| | [ -
big 7Z
o 7o)
o
-4 4 A
IS ||
+ALU Adder Gate |- | - ©)
c Ldd— -9
ISl +ALU Carry Bit 4
1 &- -1 "Jor
ALU AND Gate _[=}—————1— =+ A | (See Note 5)
[ ju
+--4A
[ NS
b—— - A
[*ALU OR or Adder Gate [+ ———
> +ALUCarry Bit | }--4¢----- Example 13:
(See Note 4) | r-4A OE Invert SwBit4 = 0 (-)
5 = | 1 || Shift Unit Bit4 = 0 (-)
-4 -
Hnvert Sw Bit 4 HER A P Result  Sum Bit 4 =0 (9
| Vo 1 ALU Carry Bit 4 output not active (-)
+Shift Unit Bit 4 -t
[ .
[ @
b I I_’*
[ ol e
-F 4+ / N.+Sum Bit 4
[ @
[
| 'l
trylzle
1
+ALU Adder Gate |- | -1 ©)
Lyt---1A
['S .‘:'" - ok +ALU Carry Bit 4
[ 2
+ALUAND Gate |- }---—+ + -+~ A (See Note 5)
T
+---4
(ISR
L—=-4A
[+ALU OR or Adder Gate [ -} — — - — — — 4
E

Notes:
1. Inactive inputs are dotted
2. Active AND/OR blocks are shaded

3. The encircled positive and negative signs (@/@ ) define the level at the

corresponding output line

4. The ALU carry bit input is not used by the ALU circuits for the logical

operations AND/OR/OE

5. The ALU carry bit output is used for parity correction only in the logical operations AND/OR/OE.
The active ALU carry bit is not accepted by the next high-order bit call

Diagram 4-50. ALU Cell Operating Principles - AND/OR/OE (03995)

2020

= 50,000 FEMDM Vol 1 (2/69)

Example 8:

AND  Invert Sw Bit 4 0 (-)
Shift Unit Bit4 = 1 (+)

Result Sum Bit 4 = 1 (4)
ALU Carry Bit 4 output active (+)

©

%
z N +Sum Bit 4

2 ©

®

+ALU Carry Bit 4

OR

(See Note 5)

Example 11:

OR Invert SwBit4 = 1 (+)
Shift Unit Bit4 = 0 (-)

Result  Sum Bit 4 = 1 (+)

ALU Carry Bit 4 output not active (-)

©

OF +Sum Bit 4

— ®

©

+ALU Carry Bit 4

v 5
+ALU Carry Bit — - - =
(See Note 4) :
Hnvert Sw Bit 4 F-- 4 -1
|
|
[
+Shift Unit Bit 4 + + +
I |
1]
IS
I +
14
| |
| |
P
-4
| ¢
+ALU Adder Gate [-]
L+
.
-
+ALU AND Gate + +
|
Lo -4
A
[+ALU OR or Adder Gate[ =} = =~ = = —
+ALU Carry Bit | |- —#-—— -]
(See Note 4) | r
I |
__‘anert Sw Bit 4 + } : 1
ol
|
+Shift Unit Bit 4 [=F —-+1-¢ 1 +
P! [
| |
g
[ o i—
R
b
[
[ . -
~+ T T -1A
‘ !  —
+ALU Adder Gate |- —t —
[ES R N
-t -
| —
FALUAND Gate |- F - - -+ -+ |
I L4
wel__1A
| ]
| E 1 A
[+ALU OR or Adder Gate] +}—————
(See Note 4)

+ALU Adder Gate:

[+ALU Adder Gate: |
+ALU AND Gate I

+ALU OR or Adder Gate | -

|

1
1
+
rr-—++1t+
[
.
:
> I>|>I > | >

OR

(See Note 5)

Example 14:

OE Invert SwBit4 = 0 (-)
Shift Unit Bit4 = 1 (+)

Result  Sum Bit 4 = 1 (+)

ALU Carry Bit 4 output not active (-)

©

+Sum Bit 4

OE @

©

+ALU Carry Bit 4

(See Note 5)

O [GAWCaryit [ - —4- -~ —]

(See Note 4)

Example 9:

AND Invert Sw Bit 4 =
Shift Unit Bit 4 =

(+)

1
()

| A
Hnvert Sw Bit 4 + 4 A
I Result  Sum Bit 4 = 1 (+)
5 : A ALU Carry Bit 4 output active (+)
,
+Shift Unit Bit 4 + i
|
| ®
|
o - X
| oE B +Sum Bit 4
| —
| b —
Tt -qA
1
+ALU Adder Gate | - A A @
OR +ALU Carry Bit 4
+ALU AND Gate | + L% (See Note 5)
%
%
A
[+ALU OR or Adder Gate [ -} — — = — — —
+ALU Carry Bit . - - - - - —— Example 12: ‘
(See Note 4) : OR Invert SwBit4 = 1 (+)
i SWEird ) Shift Unit Bit4 = 1 (+)
+Hnvert it + —
s : | Result  Sum Bit 4 = 1 (+)
1 ALU Carry Bit 4 output active (+)
_+Shift Unit Bit 4 + :
| ®
!
- [H OF [\tSum Bit 4
| L @
|
>
|
+ALU Adder Gate | - L i @
+ALU Carry Bit 4
+ALUAND Gate [ -} - - - 1 (See Note 5)

+ALU OR or Adder Cate | +

+ALU Carry Bit -
(See Note 4)

+

+nvert Sw Bit 4

- Example 15:
OE Invert Sw Bit4 = 1 (+)
Shift Unit Bit4 = 1 (+)
Result  Sum Bit 4 =0 (-)

ALU Carry Bit 4 output not active (-)

+Shift Unit Bit 4 +

+ALU Adder Gate

®

7/ N._+Sum Bit 4
/4 ©

+ALU AND Gate | -} —

©

+ALU Carry Bit 5
(See Note 5)




Form Y33-1024-0
FES Y33-1049

2 v 3 v 4 v 5 v s v 7 v : v ’
SUM PARITY PREDICTION P1
4008 [ +INTERNSUBITPI _|— —
+No Shift 8-15 —  |4609 [ ANVERTSWBITP1 | oF | *Predicted Sum Parity Bit P1
+Shift Left by 4 A
+Shift Left by 2 f—T ORI [an2m1 AA212
+Shift Right by 4| — 1
A e B
*Shift Right by 2 2-1C8 =Invert Parity
A IacSuppr 8-15 and not Inv Pag SUPARITY CORRECTION P1
+Suppr SU Bits 12-15 . I AA211 ——= /O Common Bus Out 60C7
+Suppr SU Bits 8-11 -Ch SuU Bit P1 | OF +SU BIT P1 {
L A ‘ aree : ———— Customer Console 1B2
+Odd SU Bits 8-11 — AA211 AA212
> +Odd SU Bits 8-9 - A
+Odd SU Bits 4-7 OE 12-15 ]
*Odd SU Bits 6-7 OF 14-15 A |or[\-Change Sum Parity Bit P1
+Odd SU Bits 12-15 1
AA212
+Odd SU Bits 4-7 A
' 40A5 -MVHS — SU OPERATION
B A AFFECTS P1
40A6 -TRBS and CY0 |N |+TRBS and CYO —
A
AAMI21
A | — - .
AA211 ﬁ—- A oDD (+Preliminary Sum Bit P1)
A +Ch, Pari - —
> OR 8D6 ange Parity Corr 9-15 LOR R @]—’ ALU 48A8
-Suppr Odd SU Bits 8-11 AA211 AA211 ALU PARITY CHECK P1, 8-15 A
A D>
+Sum Bit 15 AA211
AA202 ALU OR SU OPERATION AFFECTS +Core Sum i 14—
~MVHS 3and Change P1 +Corr Sum Bit 13 .
A +Sum Bits 8-15 EOR P1 even 4 () 74r0 Test FL 2-6C7
48A8< | +Corr Sum Bit 1271 NtSum Bits 8-15 even OE
. ODD
+Sum Bit 11
C | . I
A I\-MVHS20nd Change P1 +Corr Sum Bit 10
AA212 +Corr Sum Bit9
+Corr Sum Bit 8 AA121/131 o i N
- - i =Force it
SUM PARITY PREDICTION PO 2-1C8 -lnvert Parity A FDR 46D5
4008 [ +INTERNSUBITPO | — 4609
| 4 +No Shift 0-7 | — [ +INVERTSwBITPO | o | Predicted Sum Parity Bit PO
. . E
*Shift Right by 4 A 46A5 -Prevent ALU and SU Check Torn Off FDR Bit P1
o - -
+Shift Right by 2 OR AA202 A2 0788 78 A _» FDR 46E5
+Shift Left by 4 04A9 +Process not Cycle Steal
+Shift Left by 2 —————T
2-1C8 -Invert Parity SU PARITY CORRECTION PO e
-Suppr 0-7 and not Inv Par CPU SENS PARITY GENERATION P1
+Suppr SU Bits 4-7 A PP
Soppr SU Birs 0-3 r AA201 k ~Change SU Bit P0| OE [—T—] +SU BIT PO Customer Console 1C2
AA202 (+Preliminary Sum Bit PO)
+Odd SU Birs 4-7 A | AA201 . N
+Odd SU Bifs 0-3 OE 8-11 1 Som BIT 6 L A L )
— L] A201 *+Sum Bits 0-7 EOR PO evep 1/O Address Error 2-6B8
+Odd SU Bits 0-1 OF 8-9 A Chanae Sum Parit Bit PO +Sum Bit 5 — +Sum Bits 07 even AA20 OE
- a
+Odd SU Bits 0-3 ___{or nge oom Y 8 +Sum Bit 4 —
AA202 48A8 < ODD
_ s A +Sum Bit 3 .
4045 -MvH +Sum Bit 2 — OE -Force FDR Bit PO —» FDR 46D5
— — A
A +Sum Bit 1
18C5 +OPR Decode 2| +Sum Bit 0 AAT01/1T1
18A5 +OPR Bit 4 A
Origin of frequently occurring signals: 2-1C8 -Invert Parity
‘o 9 14 : A opD |- (+Preliminary Sum Bit PO) 46A5 -Prevent ALU and SU Check ~Turn Off FDR Bit PO  EDR 46E5
No Shift 0-7/8-15 42B4 A 48E9 +Change Par Sum Bit 1-7 02B8 +T8 A
Shift Left/Right by 2 or 4 4284 AA201 04A9 +Process not Cycle Steal AA201
Suppr SU Bit 4489 AA201 AA201
ALU OR SU OPERATION AFFECTS
Odd SU Bits 42D4/E4 vl CPU SENS PARITY GENERATION PO
® Diagram 4-52, Shift Unit Parity Correction/ALU Parity Prediction and Correction (03996A) 2020 > 50,000 FEMDM Vol 1 (8/69)
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FL

+Reset Carry
-Reset Carry

Aux Carry 1 pux Carry FL
s el e

ALU 48C2

Program Level Control 32D2

CE Display Selection (OCU 2) 58E3

+Sense Bit 11

+Sense Bit 12

+Sense Bit 13

+Sense Bit 14

+Sense Bit 15

Sty ge= ey

2 v 3 v 4 v 5 v 6 v 7 v 8 v
= ALU Control 48A2,C2 8486 *Any CS Request [\ -Any CS Req CARRY - CONDITIONS
— ALU Test FL 2-1 +CTRL 10
+CTRL 10 AAI101 TSRifT Unit B 1T
+Delta CY0 A FOPR Decode D___ |-~ CARRY LATCHES
18C7 +XX Type +ALU Carry Bit 8 A R +Set Carry Latch
+OPR Bit 4 FOPR Decode B |0
+OPR Bit 5 A b-cel [ N ] | «cLc A +OPR Bit 5 A c
TAIO A& 1 arr
A L] 1B6,Cé,D6 { L 1 | +set CC and Carry, ALLOW SETTING OF CARRY +ALU Carry Bit 0 Y +Carry FL -
B6.C6 A |OR DOT AA4T1 A FL - _:l__
AA411 — *cY2 +CTRL 10 Delta T8 = HCY0 or
I~ AP,5P,ZF S FC ] | elro 18 4 A
+OPR Decode C !A “OPR Decods B OR — A A
) -AP,SP, ZAP,or PPC OR A TOPR 3_—‘]" 5 A +Allow Carry Settin, AA402 04A9 +Process not Cycle Steal AA303
A AA412 AA402
AA4T _+CY3
> +OPR Decode B |N |8 ~AH,AHSC, SH, or SHSC AA411
+CTRL 10 +Carry FL
[l TDelta 18 _ | A RESET/SET CC LATCHES CCOFL
ALLOW SETTING OF CONDITION CODE —lor ~Reset CCO-3 +CCI FL
MAIN CONTROL FOR SAVING CONDITION CODE AND CARRY A
N +Set CC Latches +CC2 FL
B caarl |-
+OPR Decode D A +T7
A Allow CC Set 4Allow CC Setting FL CCO - CONDITIONS
8 +OPR Bit 6 ], |OR FL
-AP,SP,ZAP or PPC A +CTRL 10
+Shift Unit Bit 12
AA412 +T6 N-Té NN il Cnif BT 2 A cco
N A3 -CLc ysetcco |Af fL [
24A4 +Auto LC o AA412 FALU Zero A |oR >
C7+CClor2 A g A2 +CLC — Lca SENS - CC AND CARRY
+ALU Carry Bit 0 A
OR
. YT AA401 62D5 -SENS 10
+OPR Decode B 1A A
» B6 +Set CCO CC1- CONDITIONS
+CTRL 10
SO AALD
PREVENT “ALLOW CC SET” m% A )
— A
FSum Bit 0 A ccl
A2 +CLC A 1A FL
FALU Carry BT 0 A OR — N 1
+ALU not Zero — A
C PP TR e A
ZAP,SP,ZAP, or PPC AAZO1 AAZD
AA401 A +CCl or 2 Cycle Control 24C6 ¢
CC2- CONDITIONS ~ —E A
+CTRL 10 YY)
¥Shift Unit Bit 14 A AA401 N
+OPR Decode B — cc2 A
+Sum Bit 0 N {
+ALU not Zero A OR +Set CC2 ~_| A FL
A2 +CLC — AA402
| 2 +ALU Carry Bit 0 A
o AAI0D AA402
+OPR Decode D
+ALU not Zero
34C9 +LC1 FL A
D 24D8 +LC2 FL
+OPR Bit 6 OR A ~Force Overflow cc3
~AP,SP,ZAP or PPC__ [ +T8 FL
iDelta CYO A —J A|OR
Skip CY3 to CY1 AA4TT
A7 +Carry FL
+CTRL 10
Andl TShift Unit Bt 15| A Andoz
> +ALU Carry Bit 0 | ﬁ?k gevcao:’e ng ORI—
arr I -, 1 o
oo o —"L—“l—mnu Overtlow A CONDITION CODE LATCHES
+ALU Carry Bit 1 N
Origin of frequently occurring signals: oy 8t AA402
OPR Decode 0 to F 18E6 Ao
Z': RS?,";AP o PPC lg‘ég OVERFLOW - CONDITIONS
,SP,
. CTRL 10 60C4
CY0,1,2,3 24E9
Delta CYO,1,2,3 24E8
11,2,3,4,5,6,7,8,Delta T8 2B9
Skip CY3 to CY1 24A9
Shift Unif Bits 42C9
Sum Bit 0 48B8
ALU Carry Bit 0,1,8 4889
ALU Zero/not Zero 4889
@ Diagram 4-54, Condition Code and Carry  (03997A) 2020 > 50,000 FEMDM Vol 1 (8/69)

Program Level Control (Sign Pos FL) 32D2

1/O Common
Bus In 62D7
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@ Diogram 4-57. CE Console

2 v v 4
“Corrent PL 81 1 WC361 +Any Feed Cell Exposed
22A2/82——][+Corrent PL Bit 2 INM
“Current PLBir 4
2-188——{ *MANOP ALU not Zero RA403
+Any Feed Cell Dark
6285 —— *Any 1/O Busy
+Cycle 1 FL
+Cycle 2FL
2409 +DZ|h: Cycle 1 FL SCRID
+Delta Cycle 2 FL or
2-4C8—| *Inhibit Check FL
2-4D8—— *SAR Check FL PB501/511 CPU STATUS DISPLAY

2-6B9——— +BUS Check FL
2-6C9—— +ALU Zero Test FL
2-6D9— +Shift Unit Check FL
2-4i +Modifier Check FL
2-2B9 —— +LSA Check FL

E +CE Mode Switch INT

15 15

+CE Display Bit 15
+CE Display Bit 14
+CE Display Bit 13
+CE Display Bit 12
+CE Display Bit 11
+CE Display Bit 10
+CE Display Bit 9

+CE Display Bit 8

+CE Display Bit P1

From CE Displ Selecti : d
5;A/Bé hd +CE Display Bit 7

+CE Display Bit 6
+CE Display Bit 5
+CE Display Bit 4
+CE Display Bit 3
+CE Display Bit 2
+CE Display Bit 1
+CE Display Bit 0
po |[¥CE Display Bit PO]| po

PB501/511

<

o

=

= = =

L = I C I A O B R C I O I O

+CE Mode Switch INT

+20V Switch Common

For Addr Switch
principles, see
Diagram 4-1

o

PB141 PB151

=T

PB171

CE LSA MOD Su ALY BUS SAR Delta Cycle2 Cyclel Any|/O AnyFd MANOP LS Zone LS Zone LS Zone
Mode  Check  Check  Check  Check  Check  Check  Check Cycle2 Cycle 1 Busy Cell DK ALY Bit2 i1
Not Zero
For Scrid Principles, see
Diagram 4-1
CE Display Sel Bits
50 EEE BB 9 EEE B E
SCRID PO 15
CE DISPLAY
or PB521/531
PB521/531 CE SELECT SWITCHES
+20V Switch Common . A . +20V Switch Common
CE Addr Sw 1 CE Addr Sw 2 CE Addr Sw 3 CE Addr Sw 4
Sw Sw N Sw
all
Rot Rot

+CE Addr Switch 4 Bit T INT

+CE Addr Switch 4 Bit 2 INT

+CE Addr Switch 4 Bit 4 INT

+CE Addr Switch 4 Bit 8 INT

+CE Addr Switch 3 Bit 1 INT

+CE Addr Switch 3 Bit 2 INT

+CE Addr Switch 3 Bit 4 INT

+CE Addr Switch 3 Bit 8 INT

+20V Switch Common

PB131

DISPLAY/COMPARE SELECT SWITCH

~CE Display Switch FDR INT

CE Display Switch TDR INT

~CE Display Switch MAR INT

—CE Display Switch SAR INT

~CE Display Switch OP REG INT

_CE Display Switch OCU 1 INT

PU LOG Control 4-22

~CE Display Switch OCU 2 INT
—l~———’ _CE Display Switch SDR INT

—CE Display Switch ALU INT

N
. -CE Display Sw 1/O Displ INT
NS

PB181

rﬂ

I N [ -Block Normal Start INT

CE Display Selection
4-58

+Remote Start Key INT
l._1\ I— ~Remote Start Key INT
[

+Remote Reset Key INT

+20V Rem Stop Key N/O

Run Control 4-4

Customer Console 1E3

+20V Rem Reset Key N/O

rol/O Common Bus In 4-62

+CE Addr Switch 2 Bit 1 INT

+CE Addr Switch 2 Bit 2 INT

+CE Addr Switch 2 Bit 4 INT

+CE Addr Switch 2 Bit 8 INT

+CE Addr Switch 1 Bit 1 INT

+CE Addr Switch 1 Bit 2 INT

+CE Addr Switch 1 Bit 4 INT

CE TOGGLE SWITCHES

+CE Addr Switch 1 Bit 8 INT

1 | CE Display Selection
‘and Compare 4-58

1/0 Common Bus Out 4-60

8 18

1D9 +20V CE Key Sw N/C

1D9 +20V CE Key Sw N/O

CE
Start

CE
Stop

ot ot

N0
t AICK

REMOTE CONTROL

Lamps

-3V

NC

1CO +hus Lamp Test Sw_ | ommon

PBI11

Note: For 1403 and BSCA CE Switches, refer
to the corresponding attachment FEMDM

(03998A)

|op 23V or -3V Lamp

2020 > 50,000 FEMDM Vol 1 (8/69)

Single Cycle

Single M-Instr

-

PBIO1

Imm Comp Stop

Storage Test

PB101

N[5y
OP
No|_Teg

ICPL Loop

Invert Parity

CPU Chk Reset

PBIT1

CPU Reset

t——{ -CPU Reset Sw INT "
—] ~CPU Check Reset Sw INT

+20V Switch Common

Block Fd Chk

B8 -Block Normal Start INT

+Block Feed Check Sw N/C INT

“nvert Parity Switch INT —

=ICPL Loop Sw INT

Storage Test Switch INT

+Del Comp Stop Sw INT

+imm Comp Stop Sw INT

Single Sw INT

-Single Cycle Switch INT

+CE Mode Switch INT
-Block Feed Check

——{ ~CPU Reset Sw INT "

| =Single Microinstr Sw INT |[

Customer Console 1E3

System or Check Reset 2-2D7
—=Prevent Cycle Advance 4-24E5
L MANOP ALU not Zero FL 2-187
Lo Prevent LS to MAR T8 4-38C2

Proc Check Overr Sw INT |—4—+Program Level Control 3204
'————FCy!:la Control 2488, E5
MANOP and ICPL 20A2

Run Control 4-4

[——————""To card |/O attach via WA36!

yele Control 24€7
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2 v v 4 v s v s v v 8 9
SAR +SAR Bit 15 FL 15 SDR *SDRBir 15 FL || 15 CE DISPLAY 1
*SARBit 14 FL +SDR Bit 14 FL -CE Display Switch SDR INT SELECTOR
+SAR Bit 13 FL +SDR Bit 13 FL J A | *CE Display Select SDR cor
+SAR Bit 12 FL +SDR Bit 12 FL -LoG IPB27T E8, E8
+SAR Bit 11 FL +SDR Bit 11 FL
A +SAR Bit 10 FL +SDR Bif 10 FL 22C7 -FDR to Display Sw [ J_¥CE Display Select FOR o2
+SAR Bir 9 FL +SDR Bit 9 FL L1 pe2e2 ) )
2266 :::: :“ 5:" o *:gi :“ ;F‘F-L 22C7 ~SAR to Display Sw iy ]_*CE Display Select saR 603
it P1 to Di +! i
j o Display jr | | PB252 E8, E8 15|[-CE Display Bit 15 || 15 |15
+SAR Bit 7 FL +SDR Bit 7 FL 2267 +OPR to Display Switch | CE Display Bir 14
SARBIt 6 FL “SORBit 6 FL 22D7 -MAR fo Display Sw ~ +CE Display Select MAR Gt Divplay 5113
+SAR Bit 5 FL +SDR Bit 5 FL ] oo 6 Gos Dl B T2
+SAR Bit 4 FL +SDR Bit 4 FL [ N St Dl B T
+SAR Bit 3 FL +SDR Bit 3 FL Do
CE Dis
+SAR Bit 2 FL +SDR Bir 2 FL A TA = Dis:]:: 5
» +SAR Bit 1 FL +SDR Bit 1 FL B 28 CE Display Bit 8 ——— CE Console 57B2
" " = isplay Bi [ onsole
+SAR Bit 0 FL +SDR Bit 0 FL poT TCE Display Bir P1 8 +CE Display Bits PO, 0-7, P1, 815
splay y
+SAR Bit PO to Display ||po +SDR Bit PO FL || po c 3c PTTY > N
- ay Bi
= - PB201 fo PB232
CED B L ibit Circuits 4=
op ReG [oPRBiT 15 FL || 10 FOR [ +FORBI IS FL ||15 ° ¢ Dj EE DISP:W B':: LOG Inhibit Circuits 4-22
+OPR Bif 14 FL +FDR Bit 14 FL £ 5E = D;Z;:’; o
+OPR Bit 13 FL +FDR Bit 13 FL s
+OPR Bit 12 FL +FDR Bit 12 FL PB201,/202 = D;:;IZZ B:: >
+OPR Bit 11 FL +FOR Bit 11 FL DISPLAY SOURCE SELECTION g;gg CE Divplay BT 1
+OPR Bit 10 FL +FDR Bit 10 FL e ! i
8 +OPR Bit 9 FL +FDR Bit 9 FL -gi zisp:ay :{:go 0
+OPR Bit 8 FL +FDR Bit 8 FL oish po [ “&F Pispray B PO
TOPR Bit P1 FL +FDR Bit P1 FL CE DISPLAY 2
+OPR 8if 7 FL YFDR Bit 7 FL
- " 2288 +OCU 1 to Display Switch
+OPR Bit 6 FL FDR Bif 6 FL ) X ol
- - -CE Display Switch OCU 2 INT_— G
TOPR Bit 5 FL +FDR i 5 FL { A |__*CE Display Select OCU 2 15| CE Bipley B 15 COMPARE
+OPR Bit 4 FL +FDR Bit 4 FL -LOG | pa2s1 % GOz
+OPR Bit 3 FL +FDR Bit 3 FL FCE Addr Sw 4 Bir 1 TNT OF
. ~CE Disploy Bit 14}
[+OPRBit 2 FL | +FDR Bit 2 FL 2267 -TOR o Display Sw__| [ +CE Display Select TDR cos TR ST o " et 8 12
+OPR Bit 1 FL +FDR Bit 1 FL LT ppoar & e A ddress Equal Bit 12-15
» +OPR Bit 0 FL +FDR Bit O FL +CE Display Select ALU splay +CE Addr Sw 4 Bit 4 INT OE
TOPRBITPOFL Jlpo *EORBITPOFL Jpo ~CE Display Switch ALU INT A I . 7 Ot ~CE Display Bit 12| +CE Addr Sw 4 Bit 8 INT. OF
PB26
: 15 -CE Display Switch 1/O Displ INT
MAR *MAR Bit 15 FL _'swu;ﬁ'—l,ﬁ Display Select /O Displ o D BT PBATL
+MAR Bit 14 FL : G
60B3 +1/O Display FL J &
i +CE Addr Sw 3 Bit T INT
TMAR Bit :Z fL PB271 — 1 ~CE Disploy Bit 10| 1OF |
+ i 0
+m: :Tr I :: A 1A CE Addr Sw 3 Bit 2 INT OF | | +Address Equal Bit 811
it CE Display Bit 9 -~ - -
+MAR Bit 10 FL . - CE Addr Sw 3 Bit 4 INT oF
FMAR Bit 9 FL Ty B g +lmm Comp Stop Sw INT
—CE Display BiT 8 +CE Addr Sw 3 Bif 8 INT oE 57D5 +imm Comp Stop
¢ +MAR Bit 8 FL C 3C 8 &J—J 57D5 +Del Comp Stop Sw INT 1or N | Comp Equal
- ‘—I FL
AR Bit P1LFL D 40 7 |[=CE Display Bit 7 A —]
+MAR Bit 7 FL
i TCE Addr Sw 2 Bit 1INT 4A5 <Start FL and St Interlck FL -Comp Equal FL
im; :f: g it ¢ SE ~CE Display Bit 6 | e OF | KA521 =
! i KA521
TMAR Bit 4 FL PB241,/242 T *+CE Addr Sw 2 Bit 2 INT | OF | o | Address Equal Bit 47
:MAR Bi zn T CE Addr Sw 2 Bit 4 INT o] +Syne Polse «
MAR Bit 2 FL PB271/272 ~CE Disploy Bit4__ |- CE Addr Sw 2 Bir 8 INT OF ®
+MAR Bir 1 FL ocut 15|[+loGsit 15 15 DR +TDRBit 15FL_]| 15 —]
*MAR Bit 0 FL +LOG Bit 14 +TDR Bit 14 FL e Diley 573 vBa0T
> WMAR Bif PO FL || po [+L0G Bir13 TOR Bit 13 FL _—l
226 +LOG Bit 12 +TDR Bt 12 FL e E +CE Addr Sw 1 Bit 1 INT OF
+L0G Bit 11 +TOR Bit 11 FL CE AN ST T B2 INT oF Mo o B0
+LOG Bit 10 +TDR Bit 10 FL CE Display Bi — +Address Equal Bit 0--
CE Display Bif 1 . A
+LOG Bit 9 FL +TDR Bit 9 FL +CE Addr Sw 1 Bit 4 INT OF|
+LOG Bit 8 FL +TDR Bit 8 FL o \=cE By w0 O Ak s LB T OF
+OCU 1 Bit PI +TDR Bit P1 FL [-CE Disloy 8it0 |
7|[*toG sir7 L DR Bif 7 FL r_ ALLOW COMPARE EQUAL
2-4C8 N
+Inhibit Check FL +TDR-Bit 6 FL Sync Cond 1
2-4D8 : +Sync Cond 2
I Sams T SAR Check FL +TDR Bit 5 FL
+Bus Check FL +TDR Bit 4 FL
2:6C9 L IZALU Zero Test FL +TDR Bir 3 FL
2-6D9 — "
Sapa [t Shift Unit Check FL +TDR Bit 2 FL
b Modifier Check FL +TOR Bit 1 FL
= HLSA Chefk FL :TDR Bf' zo FtL A5 +CE Display Select SAR
L{35cu TBir PO Po TOR Bit v = -
A5 +CE Display Select MAR 1
+CC3FL 15 +Sum Bit 15 15 +Sense Bit 15 || 13 A
oz ALY o /0 8US me A5 +CE Display Select SDR - mJ ] #Syne Cond 2
s +CC2 FL +Corr Sum Bit 14 +Sense Bit 14 g » Jor N
> M8 IvecT R “Corr Sum Bit 13 +Sense Bit 13 7257 FOPR To Display Switeh .l [Sal]
+CCO FL +Corr Sum Bit 12 +Sense Bit 12 | \ - A
i i 22B8 +OCU 1 to Display Switc isplay Select
Origin of frequently occurring signals: +Carry FL +Sum Bit 11 +Sense Bit 11 PS5 L
106 2246 24C7/C9 || +LC2FL +Corr Sum Bit 10 +Sense Bit 10 & —cr TDR ~Sync Cond 2
@ Bir FL +LCTFL +Corr Sum Bit 9 +Sense Bit 9 c ect 1/0 Djspl | OR
R Ibieid 6287 “Channel End FL +Corr Sum Bit 8 +Sense Bif 8 c ect ALU
MAR Bit FL's 38E9 +Channel Mask FL +Sum Bit P1 +Sense Bit P1_| p1 L PB272 PB232
SDR Bit FL:s 16A5 +PL REG 7 FL +Sum Bit 7 +CE Addr Sw 2 Bit 1 INT_||7 +T8 N
;gﬁ ::: ,F;t.: zgz +PL REG 6 FL +Sum Bit 6 +CE Addr Sw 2 Bit 2 INT Kall N ~Syne Cond 1
Sum Bits (Corr Sum Bits) 48A9 +PLREG 5 FL +Sum Bit 5 +CE Addr Sw 2 Bit 4 INT 413 A AS5 +CE Display Select SAR
3 Sense Bits 6208 3245 +PL REG 4 FL +Sum Bit 4 +CE Addr Sw 2 Bit 8 INT _‘ 10E5 gES'Brcsle UsseI 5 A
+ i —
CE Addr SW 1,2,3,4 INT's  57C6 +PL REG 3 FL +Sum Bit 3 +CE Addr Sw 1 Bit 1 INT A isplay Select SDR 1 " [ yme Cond
CE Display Switch INT's 5789 +PL REG 2 FL +Sum Bit 2 +CE Addr Sw 1 Bit 2 INT A5 +CE Display Select MAR 1= {N] 24
Delta CYO, 1, 2, 3 24E8 +PL REG ) FL +Sum Bit 1 +CE Addr Sw 1 Bit 4 INT +Delta CYO A |OR
2345678 289 “Reset PL REG +Sum Bit 0 +CE Addr Sw 1 it 8 INT 2287 *OFR to Display Switch L—A"
4246 +ASCII FL Po +Sum Bit PO P 0
Diogram 4-58. CE Display Selection and Compare  (03999A) 2020 > 50,000 FEMDM Vol 1 (8/69)

Run Control 4C6
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2 v 3 v 4 v 5 6 v 7 v 8
FREEZE REG (FIXED POSITION) FREEZE REG (FREE POSITION)
CE Freeze Reg 1
. 94 - -_—
4-2A7 +Delta Time 1 FL Delta Time 1 Freeze +Delta Time 1 Freeze FL o o
AT i
1
1 ccos2
A CC242 -
. Delta Time 2 Freeze . CE Freeze Reg 2
4-2B7 +Delta Time 2 FL +Delta Time 2 Freeze FL o) o L Freeze Reg.
HEY Al R
]
]
CC242 ___) ccas2
4-2B7 +Delta Time 3 FL Delta Time 3 Freeze +Delta Time 3 Freeze FL o CE Freeze Reg 3
Y FL |
'
CC242 : CC252
- -
B
4-34C7 +To Reg Select To Reg Select Freeze +To Reg Select Freeze FL o JC_E_Free_zg_Rz_sg‘ 4
(A} R L
CC242 oot CC252
[ 4 4-34D7 +From Reg Select From Reg Select Freeze +From Reg Select Freeze FL ) o CE Freeze Reg 5
Y Lo
'
:
Ccca241 H CC251
4-32D8 +Unequal PL Unequal PL Freeze #Unequal PL Freeze FL o CE Freeze Reg 6
¢ 148 n Lo
]
1
cca41 __ ) ccsi
LS Addr Check
4-30E8 +LS Address Check Gate Gate Freeze +LS Addr Check Gate Freeze FL o CE Freeze Reg 7
S L AR R L
1
]
cc241 ___jccsi
4-30E8 -LS to Any Reg ~ I N I +LS to Any Reg LS to Any Reg Freeze +LS to Any Reg Freeze FL o o CE Freeze Reg 8
LJ Y AL R
D MA411 !
1
cca41 P ccom
cc24l 4-62A3 +Bus Double Selection | |Bvs Double Select Freeze  +us Double Select Freeze FL o
+Set Freeze Register 1A FL
’ A -Reset Freeze Register CC241
CC251 - See Note on ALD CC251
2-1C3 +Any Check N l\ -Any Check FN: +Set CE Freeze Register
PR

E 2-2C9 +X Address Check FL

jMAlﬂ 1

2-2B9 +Y Address Check FL

=X or Y Address Check

N

-Reset CE Freeze Register

OR

® Diagram 4-59. CE Freeze Register

(04338)

2020 > 50,000 FEMDM Vol 1 (8/69)

| S |
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BUS CABLE CONNECTOR 1

o ALU Check and Bus Check 2-6B7, C8 +Bus SENS Strobe A
TCY0 or CY1 +Bus CTRL Strobe A
+CY0 VT orcv2 oIoR A [HAllow Strobe | +Bus SENS Control Strobe A
| . A | Allow Strb Process not CS 1/OBusto FDR 46A4 +Bus Sense Reset A
en:
DeltaC¥2 | +Process not Cycle Steal usto ADDRESS SOURCE SELECTION 02D7 +1/0 Clock Pulse 1 ot 22
— 02E7 +1/0 Clock Pulse 2 *Bus Clock Pulse 1 A
Kas41 SELECTOR +Bus Clock Pulse 2 A
" +1/O Display Add Out - i
A - N +Display SENS Strobe o N /O Display Address Ou GO1 2-12 +Bus Selection Strobe A TBus Selection Strobe A
—_—] — +Bus SENS Strobe A R +OPR to Address Bus INTERMEDIATE BUS POWERING
KASAT 13 A |OR +T4-T7 o GO2
LAl LA
BA102 | [ SENSE/CTRL ADDRESS OUT
| +Bus CTRL Strobe A +CE Addr Switch 2 Bit 1 INT [ : A 8||_+Address Bus A Bit 8 b Bus Loop A @l AR CR mmsmlp> Bus Loop B
Delta T8 A o o +CE Addr Switch 2 81t 2 INT |— C 21 *+Address Bus A Bit 9
’ +CE Addr Switch 2 Bit 4 INT r D 1B +Address Bus A Bit 10 BB301/311/321
+OPR Decode E — +CE Addr Switch 2 Bit 8 INT |E: 2K +Address Bus A Bit 11
+CY2 —og [OPR Dec F or ICPL CTRL A | *Bus SENS Control Strobe A +CE Addr Switch 1 Bit 1INT G 1C - +Address Bus A Bit 12
+HCPL A +Deltg T8 +CE Addr Switch 1 Bit 2 INT ‘ H - J +Address Bus A Bit 15 +Address Bus A Bit 13
KA542 BA102 +CE Addr Switch 1 Bit 4 INT 1D +Address Bus A Bit 14 +Address Bus A Bit 14
L +CE Addr Switch 1 Bir 8 INT | } +Address Bus A Bit 13 15 |[_*Address Bus A Bit 15
+CYO0 or CY1 Alor +OPR Dec F or ICPL CTRL A +Bus Sense Reset A K 2M [ +Address Bus A Bit 12
+OPR Decode F 473 L 1E
B L 3. D7 M | [ |_tAddress Bus A Bit 11
— b3, TOPRBI IS L N 2N /_,— +Address Bus A Bit 10 WA201
P 1F +Address Bus A Bit 9
b - +OPR Bi:
?usofi:heck 2-6BB7 1 6205, D5 TOPR ;': :‘; it Q } +Address Bus A Bit 8 For a comprehensive bus representation
—>I;O Bon;manDRU26;\4 ’ ! R 2p refer to logic page A7041 in binder A0l
us to +OPR Bit 12 FL 1G
STROBE GENERATION FOR SENSE OR CTRL +OPR Bit 11 FL 2Q }
+HCPL ] +OPR Bit 10 FL 1H BUS CAl
S 2OFR Decodey B — 1/0 Display o o +OPR Bit_9 FL }_ BLE CONNECTOR 2
= I_i' OR A pooy CE Display Selection 58C4 +OPRBit 8FL 2R -
+OPR Decode F| A FL P1|| -Data Bus Bit P1
- -LOG ,; I BB201/211/221 ~Dota Bus Bit 8
OR| A DATA BUS OUT ~Data Bus Bit 9
T ] X
KA541 SELECTOR -Data Bus Bit 10
+OPR Decode F GOl -Data Bus Bit 11
BUS IN TO CE DISPLAY - CONTROL (/O DISPLAY) J I DOT -Data Bus Bit 12
c Hatern SU Bit 15 ~Data Bus Bit 15 || -Data Bus Bit 13
+ntern SU Bit 14 1 A TA P -Data Bus Bit 14 -Data Bus Bit 14
+OPR Bit 12°FL +intern SU Bit 13 | B 18 Da ; 15 -
i -Data Bus Bit 13 -Data Bus Bit 15
+OPR Bit 11 FL A [ESTRLO007 41 1440 Compatibility foature Hntern SU Bit 12 g : g ] Data Bus Bir 12 04C4 +Bus Reset Condition [—= "
+Intern SU Bit 11 E 1E “Data Bus Bir 11 GND “hus Trom R ;
L Program Level Control 32A2 Hntern SU Bit 10 F e ~Data Bus Bit 10 OND +BuS Tmp Requesl 2
+CTRL 08-0F og " SUB Y G 16 ) - GND us Trap Reques
A Program Level Control 32A2 +ntern SU Bit — H 1H -Data Bus Bit 9 +Bus Trap Request 3
+ntern SU Bit 8 | | 11 l -Data Bus Bit 8 GND +Bus Trop Request 4
! TaQ
> +18A7 +From Reg Decode 0 5286 —| +5U Bit P1 Q -Data Bus Bit P1 ||P1 GND +Bus Tru:: Request 5
A |¥CTRL 10 » Condition Code and Carry 4-54 GND
+Bus Trap Request 6
s 1/0 Common Bus In 6224 GND
+CPL +Bus Trap Request 7
TCY0or CYT] A 04C4 +Bus Power On Reset S
+Bus Power On Reset
+18A7 +From Reg Decode 1 A |FCTRLTY ’ +» Program Level Control 32C2 Yl or CY2) +Bus 1/O Check Reset
B3 YOPR Dec F or ICPL CTRL | KS, (ic;rmosn. BU;;@““ —1 . +Bus Uncond Chk Stop
1889 +OPR Bits 8-10 Zero A ! R '(":Or:f'il ;93'; A pcData Bus Bit 15 B3 +OPR Dec F or ICPL CTRL AR CR o Data BusBit P1
D +Process not Cycle Steal | BUS CABLE CONNECTOR 3
BA102 L GND
CPU CTRL DECODING - 1401/1440 Compatibility feature | ) BB221 pre +Bus Any 1/O Error
A -Data Bus Bit 14 - GND +Bus Unbuffered 1/0O Busy
OR N 01E5 +1/O Check Reset Key INT AR CR - +Bus Buffered 1/0 Busy
04A7 -Proc Check not Override — BB201 62A4 +Bus Any 1/O Working +Bus Any 1/0O Working
N -Data Bus Bit 13 FICPL B TW [ndi
04B6 -Any 1/O Error not Loop | A OR KA512 - bl ndicator
' 62A3 To 1/O Common Bus (See Note) “Bus BSCA Wit
» HCPL Data Bus Bit 1 ° ommon Bus {yee Mote GND +Bus CSW Update Interrupt
- i H
+CYO A ata Bus Bit 10 : ~SND +Bus SIOC Indicator
N . - +Bus Double Selection
Crigin of frequently occurring signals: ote:  Bus in and bus out are in parallel . 01C8 +bus Lamp Test Switch +Bus Lamp Test Switch
, ~Data Bus Bit 9 O1E7 ~Process Meter Go A
OPR Decode E, F 18D5 A R CR -Bus Process Meter Go
Example: ! AloR 04B9 +Process or Delta Process e P Delia P
IcpL 20A8 : [ood Y0 7| kas4z 04C3 +Bus Special Reset Condifiof e ro o
LOG 22A6 |OUII — 88211 2086 BUSMP::II:)P eser N o rBus Special Reset Condition
-Bus
Process 04A9 I ICPL - CTRL BITS (CY0 AND CY1) GND -Bus MANOP
E Process not Cycle Steal 04A9 " | Signal — +Bus Any Sense Bit
CYo, 1, 2,3 24E9 ! 62A3 To |/O Common Bus In (See Note) = o +Bus Printer Indicator
Delta CYO, 1, 2, 3 24E9 i pen “Bus Imm CPU Stop Line
11,2,3,4,5,6,7,8, Delta T8  2B9 |
CE Addr Switch 1,2 Bit INT's 57C/D6 InCPU- T In Attachment
OPR Bit FL's 1889 WC221 Fi P Suppl
Intern SU Bits 4088 : R Bus Thermal Switch
WA211

® Diagram 4-60. 1/O Common Bus Out (040008B) 2020 > 50,000 FEMDM Vol 1 (3/70)



2 v 3 v 4 v 5 v 6 v 7 v 8 v 9
BUS CABLE CONNECTOR 3 — Run Control 4A5 f___gcf +CCT§(;- 10 BA401 io—o———%‘;?m" n Channel End 4 cponel End FL | CPU SENS - DATA COLLECTION P
+Bus Any |/O Error # Run Control 4B5 _,_-I-:L—‘ A ] 8 ecode F A FShif Unir Bir 11 »CE Display Selection 58E3 ‘ " D6 -SENS 10
+Bus Unbuffered 1/O Busy ™ CE Display Selection 58E3 I B4 ~Prevent ALU and SU Check - JOR|GO1
+Bus Buffered 1/0O Busy +Shift Unit Bit 10 - Dev Adr 15 Intr +Reset Condition Bg ;gg“g }; GO2
- 87 S A
+Bus Any /O Working +Shift Unit Bit 9 FL B4 +SENS 11 ] | DETSENS T3 GO3 BAZI1
A +Bus TW Indicator —Reset Conditi A BBI101 - Do +SENs 14 ugg
Bus BSCA Wait L csef tondition I B | D6 +SENS 15 G
A ~(ox BB101 E6 ~SENS 16 GOsé
+Bus CSW Update Interrupt BAZO1 A | GO7
+Bus SIOC Indicator ] Customer Console 1A7 r —Channel End Active C4 | 1 [
+Bus Double Selection > and A 1C9 - -
b © et Open 1/O Common Bus Out 60D/E9 OR _| ~Time Sharing Sw INT A !
+Bus Lamp Test Switch _‘O_‘ —> A -Dev Address 15 Interr l B8 l A5 _Dev Address 15 Interr B 3A
pen
~Bus Process Meter Go Bus Check 2-688 st Ay Urbuffered 1/O B +Shift Unit Bit 15 Channel Mask| +Channel Mask FL I -Display Register Mode INT c g F
+Bus Proc or Delta Proc Onen oN _E\ -Any Unbuffered 1/0 Busy FShift Unit Bit 12 A FL ! ~Initial Ctrl Prog Load INT D 6N
+Bus Special Reset Condition OP P N = ] _CE Key Sw INT T 7
pen H . —
4 -Bus MANOP o Freeze Reg 4-59 OR Bus Any 1/O Working »1/O Common Bus Out 60D9 N m 1
+Bus Any Sense Bit | =pen A SELEGTOR +Data Switch 2 Bit 1 INT E 38
+Bus Printer Indicator ) =Set Process Mefel, - ctomer Console 1£6 BB101 D6 ~SENS 10 con +Data Switch 2 Bit 2 INT | |F 4F
~Bus Imm CPU Stop Line +Bus Imm CPU J—l\g,‘ﬁ immediate BALOT D& -SENS T Go2 +Data Switch 2 Bit 4 INT | — N o
us Jmm P e +Any 1/O B . 6 +SENS 1 - -
\—bl N I[Smp e NP ok ny /OBUSY o siAa CPU INTERRUPT HANDLING D6 +5ENS 12 &o3 TData Switch 2817 8 INT — | :
BB311 MA4TI CSW Undate T D6 +SENS 14 2854 BA201 ‘ 2 3
Bus Thermal Switch [ Power Supply WA221 [N pate Inter e GOs *Address Switch 4 Bit 1 INT L 3
L E6 -SENS 16 + itch 4 Bit 2 INT——" |
B wean B4 -Prevent ALU and SU Check JOR|GO7 Address Switch 4 Bit 2 | L . 5L
To Delta Proc 4A6 +Address Switch 4 Bit 4 INT. M 6Q
BUS CABLE CONNECTOR 2 " ] Address Switch 4 Bir 8 INT—— | 1
+Sense Bit P1 D9, E8 SELECTOR +Bus Any 1/O Worki A 2
~Data Bus Bit P1 N us Any lorking 1
DG'G Bus Bif 5 8 D 46A5 -Prevent ALU and SU Check I, p e 1 Go1 Any Unbuffered 17O Busy |———>{B 3 G FCE Addr Switch 4 Bir 1 INT N 30
=Data Bus BI N N P
Data Bus Bit 9 BB102 V. BB102 107 |[Display Register Mode INT jﬁ(@ c ‘; |E +CE Addr Switch 4 Bit 2 INT— 5 5 M
i ; [+CE Addr Switch 4 Bit 4 INT—— 6R
_Data Bus Bit 10 +Sense Bit 15 -Alter Register Mode INT D 6 ﬁ R
6 - 1 & | | +SENS 11 " "
» -Data Bus Bit 11 s N I co2 Condition | +Sense Bit 14 7L ad FL ] 7 FCE Addr Suirch 4 Bir & INT——
i u 26 —l | Code +Sense Bit 13 2
~Dota Bus Bit 12 DATA BUS IN and Carry - +Data Switch 1 Bit 1 INT E 38 }
~Data Bus Bit 13 15[ -Data Bus Bit 15 A o 549 HSeneo Bit 12 TData Switch 1 Bit 2 INT ———F a
. Ql
“Data Bus Bif 14 . ~Data Bus Bit 14 H +Sense Bit 11 e T G Zgj
- 5 . ata Switcl i — H
~Data Bus Bit 15 -Data Bus Bit 13 D 7
- . : ._._l o 15
+Bus Reset Condition’ | Open -Data Bus Bit 12 E A:driss :Zense 2" ;0 +Data Switch 1 Bit 8 INT 2 +§ense ::lr :i
" it + it
c *Bus Trap Request 1 ] ~Data Bus Bit 11 5 TA +Sense Bit 15 | |19 So +Sense B; 3 +Address Switch 3 Bit 1 INT | 5 +Se"se Bf* 5
i . 1 ense bi
*Bus Trap Request 2 ~Data Bus Bit 10 H L5 1 [ Sene Bir 14 ene +Address Switch 3 Bit 2 INTH——— K 5L serse BT 12 ||
+Bus Trap Request 3 ~Data Bus Bit 9 21 L [+Sense Bit 13 Progrlevel[ sense Bit 15 +Address Switch 3 Bit 4 INT II:A 6Q g T
+Bus Trap Request 4 [——»~ Program Level Control 4-32 g -Data Bus Bit 8 |_.__._ +Sense Bit 13 Control Toomse Bit 11 +Address Switch 3 Bit 8 INT ; +Sense B: &
t
+Bus Trap Request 5 |5—> Run Control 4A5 103 +Sense Bit 12 32C3, D4 3D +Sense Bf' 5
ense b1
+Bus Trap Request 6 2K r +Sense Bit 11 CPU SENS DECODING DOT +CE Addr Switch 3 Bit 1 INT N 4H . +Sense Bit 8
+Bus Trap Request 7 76Pen TE R [ *Sense Bit 10 fggﬁ ;gzg Dec E or BA213] [+CE Addr Switch 3 Bit 2 INT— | Po ga" 8
*Bus Power On Reset | === 107 | 5inglo nstruction Mode INT | 1F —— *Sense Bi1 10 || 2008 ~MANOP DECODE +CE Addr Switch 3 Bit 4 INT— —r 5 DATA BUS PARITY CHECK
> +Bus 1/O Check Reset _|——22" A8 “Channel End Active 2t +Sense Bit 9 Inbus fo FDR +CE Addr Switch 3 Bir 8 INT
Bus Uncond Check Stop |—2PS" 16 3_____’—— Tseme Birs ||g FCPUSENS's GOA BB102
2-1A8 Y Fr———) 2M =i 15| +Sense Bit 15—
weait 9 o 1H CC and Carry 54C8 FSense Bit 14—
-—' -Address Stop Mode INT 2N = A0 -SENS 10 B7, 5 4 - L
407 +Stop FL -SENS 11 B4, B7, B9 +Sense Bit 13
s AL [ sens 2 87, B9 TSense Bir 12 e
MANOP FORCE CPU SENS | » Run Control 4Dé L { [ +Sense Bit 11— ODD - el’g:e ;:528-;52 Even
A3 ] '———— Process Check 2-1A6 +Sense Bit 10— Bus ¢
. +ST DASF N +SENS 13 B7, B9
b BUS CABLE CONNECTOR 1 -Address Bus Bit 15 o | A OR +Sense Bit 9 |—
WC201 —AAZchess BBus Bit l‘g BA101 - 8| +Sense Bits |—]
- ress Bus Bit ——
+Bus SENS Strobe B 4 A4 Y0 +SENS 14 B7, B9, E8 B3—| +Sense Bit P1 [
+Bus CTRL Strobe B IMANOP 4‘1 A OR
+Bus SENS Control Strobe B b Suppress Control 44D3 . 15115
+Bus Sense Reset B A5 ’_—‘-' Suppress Control 44D3 5 +Sense Bit 15
+Bus Clock Pulse 1B 6085 +OPR Dec F or ICPL CTRI] , [OR +SENS 15 |B7, B9, E8 +Sense Bit 14
" -
+Bus Clock Pulse 2 B +CY1 Address Check 38Ad4, B5 +:en:: ;:: :z Local Store 30A3
1 en:
» +Bus Selection Strobe B +SEN +SENS 16 ;Run Control 4B3 _—
Origin of frequently occurring signals: Aé SENS 16 »-Program Level Control 32C3, D4 +Sense Bit 11
R +Sense Bit 10
OPR Decode F 1805 . |_[£|\> SSENS16 87,89 SELECTOR +Se“ Bf : CE Display Selection 4-58
8 A +CPU SENSS /O Bus to FDR 46Ad RA502 DA TSENs T3 GOl ense Bit
MANOP y " —] us to +! it8 "
STDASF %g FAddress Bus B Bit 8 ] +CE Addr Switch 2 Bit 1 INT|| 1 [+Address Switch 2 Bit T INT coz 3 ° +:e"’° :f: i] o
. 1 1
Address Bus B Bit 9 BA301 15 [FCEAddr Switch 2 Bit 2 INT] +Address Switch 2 Bit 2 INT Go3 7 FDR 46D4
€Yo, 1 24E9 Address Bus B Bit 10 15[ -Address Bus Bit 15 ~Address Bus Bit 15 +CE Addr Switch 2 Bit 4 INT FAddress Switch 2 Bit 4 INT BAS01/311 — Sense Bit 7
'T);"" cvo gggg +Address Bus B Bit 11 N -Address Bus Bit 14 Address Bus Bit 14 +CE Addr Switch 2 Bif 8 INT||g | +Address Switch 2 Bit 8 INT||g *Sense Bit 6
£ *Address Bus B Bit 12 ~Address Bus Bit 13 -Address Bus Bit 13 +CE Addr Switch 1 Bit 1 INT|[1] | +Address Switch 1 Bit 1 INT|[1 A ! A_] *Sense Bit 5
Shift Unit Bits 42¢9 "Address Bus B Bit 13 BB01/31 ~Address Bus Bit 12 Address Bus Bit 12 +CE Addr Switch 1 Bit 2 INT +Address Switch 1 Bit 2 INT B 28 *Sence Bit 4
Data Switch 1, 2 Bit INT's 105 FAddress Bus B Bit 14 ~Address Bus B Bit 11 ~Address Bus B Bit 11 +CE Addr Switch 1 Bit 4 INT +Address Swifch 1 Bit 4 INT J *Sense Bit 3
Address Switch 1,2,3,4 Bit INT's 1D7 Y bos BTt 15 - ridre Bo BB 10 c 3c TSomse Bir 2
CE Addr Switch 1,2, 3,4 Bit INT's 57C6 ddress Bus B Bit 15 -Address Bus B Bit 10 us B Bit +CE Addr Switch 1 Bit 8 INT|| g +Address Switch 1 Bit 8 INT|g TSense Bir 1
-Address Bus B Bit 9 -Address Bus B Bit 9 ense Bit
.| Reset Condition 4C3 0| -Address Bus B Bit 8 -Address Bus B Bit 8 8 0|| *SenseBit0 0
Diagram 4-62. 1/O Common Bus In (04001A) 2020 > 50,000 FEMDM Vol 1 (3/70)
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v v 4 v 5 v , 6 v v 8 i
+12 [ -Sense CS Request
N ense CS Reaues ity €S DEVICE DECODING
5102 T3 Devics 3or 4 FL =S Req Device.1 FL A
CS Req Dev 1 i +18-13 o +CS Request FL Dev 1
489 -Process wo Chk and CS - . +CS Req Dev 1 FL N €S DEVICE SELECTION +CS Device 2 or 3FL L . S o Soles Deviee T A o S Roneen FLDev 2ot X Addr0,1,2,3 34A5,C3
ESLY LOG, OCU 1 REG 22A
88 LOG, OCU 1 REG 2242 . +CS Request FL Dev 1 or 2 LS Zone Selection 32C8
-CS Req Device 1 FL SELECTOR ~CS Req Device 2 FL N +CS Request FL Dev 3ot 1 or 2
GOl OR [ *CS Request FL Dev 4 not 1,2,0r 3
cs201 ~CS Req Device 1 FL CSDev3ord ot Dot 1 -CS Int Select Device 2 A
CS Req Dev 2 +CS Req Dev 2 FL =C5 Req Device 2FL A 1 5p 8 Int Select Device -CS Req Device 1 FL
For jumper installation, _ Dy q De FL ~CS Req Device 2 FL
refer to Note 1 on ALD's CE NS Py 17 ol
201, 211, 221, 231 88 =CS Int Select Device 2 #C5 Device 3or4FL_ T A | D3
~CS Req Device 2 FL 8 18¢ A
-CS Req Device 1 FL CS Dev 2or 3 ENARCRP>
cs21 - -CS Int Select Device 3 ) R
5 Req Dev 3 s +CS Req FL Dev 1, 2, or 3 A i ¢ TAC ~CS Req Device FL A lor csan
+CS Req Dev 3 FL -CS Req Device 2 FL i
- N q Device D3 -CS Int Select Device 3 A
o ce AT « C5 Req Device 3 FL — * | cs101
N -CS Int Select Device 4
c8 101 D 1AD
~CS Req Device 3 FL +T6 o -CS Req Device 4 FL 1A Cs102
D an fusca
cs221 A +CS Req FL Dev 1,2,0r 3 A |OR ARCR -CS Select Device 4
— cs231
CS Req Dev 4 . _ .
... . +CS Req Dev 4 FL +Cycle Steal FL csiol CS Int Select Device 4 A €S CONTROL LINES - OUT
CE S N 6 - (See Logic Page A7052)
8 A
S Req Device 4 FL A AS*CSReq Dev1FL N +CS Inferface Check Device |
-k cs201
Cs231 csto1 m -CYCLE STEAL _| (See Note)
-
CS REQUEST +T2 A C7, B4, 85, B¢ A31CSReqDev2FL 1 +CS Interface Check Device 2
LATCHES CS Req Device TFL Cycle Steal cs2n
CS Req Device 3 FL or| A - AR CR +CYCLE STEAL | (See Note) ~
=CS Req Device 2FL 16 osio1 L B3 +CS Req Dev 3FL | A CS Interface Check Device 3
CS Req Device 1 FL s GND 4 For jumper installation, if cs221
“MANOP A “Reset Condifion ~Jor! Z==—«27, CS unit not installed, refer
CS CONTROL LINES-IN SELECTOR to Note 1 on ALD C5101 B3 +CS Req Dev 4 FL |
(See Logic Page A7052) GOl A +CS Interface Check Device 4
(See Note)
-CS Request Device 1 cs231
+CS Read
~CS Read Device 1 A TA
Cs Write Devi - B 18 .
CS Write Device | ¢ e +CS Write P> TTANY C5 REQUEST] (See Note)
-CS Halfword Device 1 |——— D 1D S Addr Check 1
- f +CS Halfword - =Prev CS Addr Chec
-CS Byte Device 1 E 1E . cs101 1401/1440 Compatibility feature — — — = — — -
~Gst Device 1 _ I F TF +CS Byte CS If Check | +CS Interface Check FL
-CS Decrement Device 1 - FL +T7 D4 !
cs201
+CS Incr A |17 and Any C5 Request ! 5 Addr Check
. | L ec .
SELECTOR +CS Decr €6 thny CS Request |~ [ 399 #Address Check | H o ARCR +CS Address Check
csin
N
B A8 +CS Request FL Dev 1 Alco1 8 cstiz csniz
-CS Request Device 2 S INTERFACE CHECK €S Test C6 tAny CS Request A -Generate Addr and INH Chk —
~CS Read Device 2 A 1A AND CS TEST CONTROL || T6CS Finhibit Bits 8-15-P1 ever
-CS Write Device 2 — 8 18 A FL 13 — A CS Inh Check
~CS Halfword Device 2_—— < s I +Cycle Steal and T3 —{or o ARCR +CS Inhibit Check
CS Byte Device 2 J | £ 1E ] 86 +Cycle Steal A" T™76C9 Finhibit Bits 0-7-P0 aven A
N +
-CS 1 Device 2 | F 1F | -CS Re-Address E4 C6 *+Any CS Request . 5777 D5 +CSRead FL
-Cs D Device 2 csan . A |gtT6 and Any CS Reavest pr—
CB +T7 and Any CS Request __C3 Read +CS Read FL E6, DB C6 +Any CS Request o
SELECTOR *CS Read 1A} R csin CS ADDRESS AND INHIBIT CHECK
A8 +CS Request FL Dev 1 or 2 Alcol D7 +T6 and Any CS Request
CS Request Device 3 OR =CS Read FL S DATA OUT CONTROL ‘;gg: :mﬁ Bt }‘; i cs102
CS Read Device 3 A 1A Csnz q A 38C9 +intem MAR Bits 013 Zero
~CS Write Device 3___|— 8 18 CSDATA FORMAT =CS Interf Chk FL T or— A +CS Counter Zero
~CS Holfword Device 3_—— ¢ 1c AND TRANSFER -CS Addr Chi FL
owore Device T D 1D DIRECTION CONTROL A . .
CS Byte Device 3 i E 1E P CS Halfword - Holfword FL
-CS | Device 3 r F 1F M +CS Halfword Al R | | CS102 38D9 +Decrement Carry 0 . +CS Counter Carry
-CS D Device 3 | 1A
eviee cs221 T — ~CS Data Out Gate 8-15
-CS Halfword FL o +13
. N -
SELECTOR P TSARBIt 15 FL +CS Halfword FL I +CS Time T3
A5 +CS Request FL Dev 1,2,0r 3 Alcon | 4] i
L[ N -CS Halfword FL OR +CS Modified SAR Bit 15
~CS Request Device 4 MA4TT 12 o s Dot Out Gate 0.7 FSAR Bit 15 FL A
~CS Read Device 4 A 1A 2-4D9 +SAR Check FL N 86 +Cycle Steal A . po—
~CS Write Device 4 |— g } g CS MODIFIED SAR BIT 15
-CS Halfword Device 4 |—— cst
[ D 10 e
-CS Byte Device 4 £ 1t 1A ! A F____‘-cs Force Regen SDR8-19 it Control 1686
E oyy RN +CS Read FL :
g: Il;cremenf DDev:'ce 4.4 D4 -CS Re-Address SELECTOR —1_1?55 R Ch?c?( L — OR +SDR Bit 15 FL |15
-CS Decrement Device s cor e | A A T s grore 6215 +SDR Bit 14 FL
I—J Inhibit Control 16C7 +SDR Bit 13 FL
Css501 €s501 +SDR Bit 12 FL
GO2 = o PGS Force RegenSDRO-Z L [ ASDRBIIIFL
Origin of frequently occurring signals: 1 [ essor or CS Store 0- Wil il +SDR Bit 10 FL
MANOP 2088 ~CS Halfword FL x I _SAR Bit 15 FL —— A *+SDR Bit 9 FL
CS Byte D “SDR B 8 L C Bits PO,0-7,P1,8-15 » WA251
+CS Byte Device ! _ H ~Cs Data Bus Bits P0,0-7,P1,8-
T, 2,3,4,5.67,8 29 +CS Increment \E\AJ P 8']5 *C5 Dot In Bits 1y 813 1 ohibi 4-16 SORBIPLFL [P
Pulse B 282 +SDRBit 7FL_||7
SAR Bit 15 FL 1086, A9 28 WC251 [-CS Data Bus Bits PO, 0-7, P1, 8-15 | +SDRBit 6 FL |
o +SDR Bit 5 FL
SDR Bits 16A5 \C . N +SDR Bit 4 FL
it CS MODIFIER CONTROL ey +CS Inhibit Bits PO, 0-7 —
Reset Condition 4C3 -CS D by 2 P°1°.—> s Inhibit 16E7 +SDR Bit 3 FL -
- De 1 N
E P cs by Modifier Control csmUm +SDR Bit 2 FL €s301
-CS Increment by 2 39A3, B3, C3, D3 5401/ +SDR Bit 1 FL
Note: ANY CS REQUEST and CYCLE STEAL are main 1D -Cs | by 1 | ¥SDRBitOFL |
control signals used throughout the whole CPU CS DATA IN CONTROL i
+SDR Bit PO FL || po

@ Diagram 4-64. CPU Cycle Steal Control Unit

(04002A)

2020 > 50,000 FEMDM Vol 1




Férm Y33-1024-0
FES Y33-1049

+Additional Carry
+Addr Check High
+Addr Check Low
+Addr Reg Bit AUX
—~Addr Reg Bit AUX
+Addr Reg Bit 1
A —Addr Reg Bit 1
—Addr Reg Bit 2
+Addr Reg Bit 2
—Addr Reg Bit 3
—Addr Reg Bit 4
—Addr Reg Bit 5
’ —Addr Reg Bit 6
—Addr Reg Bit 7
—Addr Reg Bit 8
—Addr Reg Bit 9
—Addr Reg Bit 10
—Addr Reg Bit 11
—Addr Reg Bit 12
8 —Addr Reg Bit 13
—Addr Reg Bit 14
—Addr Reg Bit 15
+Addr Sw 1 Bit 1 INT
+Addr Sw 1 Bit 2 INT
+Addr Sw 1 Bit4 INT
. +Addr Sw 1 Bit 8 INT
+Addr Sw 2 Bit 1 INT
+Addr Sw 2 Bit 2 INT
+Addr Sw 2 Bit 4 INT
+Addr Sw 2 Bit 8 INT
+Addr Sw 3 Bit 1 INT
+Addr Sw 3 Bit 2 INT
+Aocdr Sw 3 Bit4 INT
+Addr Sw 3 Bit 8 INT
+Addr Sw 4 Bit 1 INT
+Addr Sw 4 Bit 2 INT
+Addr Sw 4 Bit 4 INT
+Addr Sw 4 Bit 8 INT
’ +Address Bus A Bit 8
+Address Bus A Bit 9
+Address Bus A Bit 10
+Address Bus A Bit 11
+Address Bus A Bit 12
+Address Bus A Bit 13
+Address Bus A Bit 14
+Address Bus A Bit 15
+Address Bus B Bit 8
+Address Bus B Bit 9
+Address Bus B Bit 10
+Address Bus B Bit 11
+Address Bus B Bit 12
+Address Bus B Bit 13
’ +Address Bus B Bit 14
+Address Bus B Bit 15
~Address Bus Bit 8
—Address Bus Bit 9
—Address Bus Bit 10

E *  From WC361
**  Logic Page A7052
*** From WC251
T From WC541
tt From WC21
1ttt From PSWC221

4-48 C2
4-39 C7
4-39 C7
4-10 C9
4-10 C9
4-10 C9
4-10 C9
4-10 C9
410 C9
4-10 C9
4-10 C9
4-10 C9
4-10 C9
4-10 C9
4-10 C9
4-10 C9
4-10 C9
4-10 C9
4-10 C9
4-10 D9
4-10 D9
4-10 D9
4-01 D4
4-01 D4
4-01 D4
4-01 D4
4-01 D&
4-01 D5
4-01 D5
4-01 D5
4-01 D6
4-01 D6
4-01 D6
4-01 D6
4-01 D7
4-01 D7
4-01 D7
4-01 D7
4-60 B8
4-60 B8
4-60 B8
4-60 B8
4-60 B8
4-60 B8
4-60 B8
4-60 B8
4-62 E3
4-62 E3
4-62 E3
4-62 E3
4-62 E3
4-62 E3
4-62 E3
4-62 E3
4-62 E4
4-62 E4
4-62 E4

Diagram 4-99. Signal Reference List (Part 1 of 5) (04344)

v

—Address Bus Bit 11
—Address Bus Bit 12
—Address Bus Bit 13
—Address Bus Bit 14
—Address Bus Bit 15
+Address Check
+Address Equal Bit 0-3
+Address Equal Bit 4-7
+Address Equal Bit 8-11
+Address Equal Bit 12-15
Address Reg

Address Source Selection
—Address Stop Mode INT
—AH, AHSC, SH, or SHSC

—AIll Checks

+Allow Carry Setting

+Allow CC Setting FL

Allow Check FL

+Allow Cont Alter or Display
+Allow ICPL

+Allow INH Check 0-7

+Allow INH Check 8-15

+Allow OPR Set
+Allow PL Switching
+Allow Strb Process not CS
+Allow Strobe

—ATlter Register Mode INT
+ALU Adder Gate
ALU Bits3to 0

ALU Bits 7to 4

ALU Bits 11 to 8
ALU Bits 15to 12
+ALU Carry Bit 0
+ALU Carry Bit 1
+ALU Carry Bit 2°
+ALU Carry Bit 3
+ALU Carry Bit 4
+ALU Carry Bit 5
+ALU Carry Bit 6
+ALU Carry Bit 7
+ALU Carry Bit 8
+ALU Carry Bit 9
+ALU Carry Bit 10
+ALU Carry Bit 11
+ALU Carry Bit 12
+ALU Carry Bit 13
+ALU Carry Bit 14
+ALU Carry Bit 15
—ALU End Gate
+ALU not Zero

+ALU or Bus or SU Check
—ALU OR Gate
+ALU Test FL

—ALU Test FL

—ALU to FDR

+ALU to FDR Del
+ALU to FDR Delayed
+ALU to LS

ALU to LS

+ALU to SAR

2020 = 50,000 FEMDM Vol 1
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4-62 E4
4-62 E4

4-62 E4

4-62 E4

4-62 E4

4-39 C9

4-58 D7

4-58 C7

4-58 C7
4-58 C7
4-10 C9
4-34 D7
4-01 C8
4-39 A7
4-40 C2
4-46 B2
4-54 A3
2-01 A3
4-54 A6
4-54 B5
2-06 D7
4-04 B6
4-20 A3
2-04 DS
4-16 A8
2-04 D5
4-16 A8
4-18 C3
4-32 A3
4-60 A4
4-60 A3
4-01 C8
4-48 A3
4-48 B7
4-48 B6
4-48 B4
4-48 B3
4-48 D8
4-48 D8
4-a8 C8
4-48 Cc8
4-48 D6
4-48 D6
4-48 C6
4-48 C6
4-48 D5
4-48 D5
4-48 C5
4-48 C5
4-48 D3
4-48 D3
4-48 C3
4-48 C3
4.48 A2
4-48 B9
2-01 C3
4-48 B2
2-01 A6
2-01 B6
4-46 C5
4-46 C3
4-46 C3
4-30 A2
4-30 B4
4-10 B3

ALU to SAR FL

+ALU Zero

+ALU Zero Test FL
—ALU Zero Test FL
+ALU 0-4 Zero

—ALU 0-7 to INH 0-7
+ALU 8-12 Zero

—ALU 8-15 to INH 0-7
—ALU 8-15 to INH 8-15
+Any Check

+Any CS Request

—Any CS Request

+Any Feed Cell Dark
+Any Feed Cell Exposed*
+Any I/0O Busy

—Any 1/0 Error Not Loop
—Any Unbuffered 1/O Busy
—AP, SP, ZAP, or PPC
—ASCII FL

+ASCII FL

+Auto LC

+Aux Carry FL
Aux LC1 FL

+Binary or Logical not CLC
+Binary Overflow

+Bit Timing 1

+Bit Timing 2

—Bit 12-15 Sign A-F

—Bit 8-11 Sign A-F

+Block Feed Check Sw N/C INT

—Block Normal Start INT
+Branch

+Branch and Store
—Branch Go FL
+Branch Go FL
+Branch Unconditional
+Branch Uncond

+Bus Any I/O Error

+Bus Any I/0 Working

+Bus Any Sense Bit

—Bus BSCA Wait
+Bus Buffered 1/0 Busy

Bus Cable Connector 1

Bus Cable Connector 2

Bus Cable Connector 3
—Bus Check FL

+Bus Check FL

+Bus Clock Pulse 1A

+Bus Clock Pulse 1B

+Bus Clock Pulse 2A

+Bus Clock Pulse 2B

+Bus CSW Update Interrupt

+Bus CTRL Strobe A

2-06 D7
4-48 B9
2-06 C9
2-06 C9
4-48 C9
4-16 D6
4-48 C9
4-16 C6
4-16 B6
2-01C3
4-64 B6
4-64 C6
4-57 A2
4-57 A3
4-62 B4
4-04 B6
4-62 A4
4-46 C3
4-42 A6
4-42 A6
4-24 A4
4-36 A4
4-54 A9
4-24 C8

434 Da
4-54 E6
4-30 A5
4-30 A5
4-42 A2
4-42 A2
4-57 E8
4-57 C9
4-46 B8
4-24 B3
4-34 B
4-39 D9
4-39 D9
4-46 B6
4-24 B3
4-60 D9
462 A2
4-60 D9
462 A2
2-06 A9
4-60 E9
462 B2
4-60 D9
4-62 B2
4-60 D9
4-62 A2
460 A8
4-60 C9
4-60 D9
2-06 C9
2-06 C9
4-60 A8
4-62 D3
4-60 A8
4-62 D3
462 B2
4-60 D9
4-60 A4
4-60 A8

v 7

+Bus CTRL Strobe B
+Bus Double Select Freeze FL
+Bus Double Selection

+Bus 1/0 Check Reset
+Bus 1/0 Working
—Bus Immediate CPU Stop Line

+Bus Lamp Test Sw
+Bus Lamp Test Switch

—Bus MANOP

+Bus Printer Indicator
—Bus Process Meter Go
+Bus Process or Delta Process

+Bus Reset Condition

+Bus Selection Strobe

+Bus Selection Strobe A
+Bus Selection Strobe B
+Bus SENS Control Strobe A
+Bus SENS Control Strobe B
+Bus SENS CTRL Strobe A
+Bus SENS Strobe A

+Bus SENS Strobe B
+Bus Sense Reset A

+Bus Sense Reset B
+Bus SIOC Indicator

+Bus Special Reset Condition

Bus Thermal Switch
+Bus TW Indicator
+Bus Unbuffered 1/0O Busy

+Bus Uncond Check Stop
+Byte Store

+Carry FL

+Carry Into Pos 7

CCO FL

CC1 FL

+CC1or2

CC2FL

CC3 FL

+CCO FL

+CC1 FL

+CC2 FL

+CC3 FL

+CE Addr Switch 1 Bit 1 INT
+CE Addr Switch 1 Bit 2 INT
+CE Addr Switch 1 Bit4 INT
+CE Addr Switch 1 Bit 8 INT
+CE Addr Switch 2 Bit 1 INT

4-62 D3
4-59 D5
2-06 A9
4-62 B2
4-60 D9
4-60 D9
4-62 B4
4-60 E9
4-62 B2
4-01Cc8
4-62 B2
4-60 E9
4-20 B7
4-60 E9
4-62 B2
4-60 E9
4-62 B2
4-60 E9
4-62 B2
4-60 E9
4-62 B2
4-04 C4
2-06 B8
4-60 B8
4-62 D3
4-60 A8
4-62 D3
4-60 B4
4-60 A4
4-60 A8
4-62 D3
4-60 A8
4-60 B4
4-62 D3
4-01 A8

. 4-62 B2

4-04 C3
4-60 E9
4-62 B2
4-60 E9
4-62 B2
4-60 D9
4-62 A2
4-60 D9
4-62 A2
4-60 D9
4-16 BS

4-54 A7
4-48 C6
4-54 B7
4-54 C7
4-54 C8
4-54 C7
4-54 D7
4-54 B8
4-54 B8
4-54 B8
4-54 B8
4-57 D6
4-57 D6
4-57 D6
4-57 D6
4-57 C6

v . 9

+CE Addr Switch 2 Bit 2 INT
+CE Addr Switch 2 Bit 4 INT
+CE Addr Switch 2 Bit 8 INT
+CE Addr Switch 3 Bit 1 INT
+CE Addr Switch 3 Bit 2 INT
+CE Addr Switch 3 Bit 4 INT
+CE Addr Switch 3 Bit 8 INT
+CE Addr Switch 4 Bit 1 INT
+CE Addr Switch 4 Bit 2 INT
+CE Addr Switch 4 Bit 4 INT
+CE Addr Switch 4 Bit 8 INT
CE Displéy

+CE Display Select ALU

+CE Display Select FDR

+CE Display Select 1/0 Displ
+CE Display Select MAR

+CE Display Select OCU2

+CE Display Select SAR

+CE Display Select SDR

+CE Display Select TDR

—CE Display Bit 0

—CE Display Bit 1

—CE Display Bit 2

—CE Display Bit 3

—CE Display Bit 4

—CE Display Bit 5

—CE Display Bit 6

—CE Display Bit 7

—CE Display Bit 8

—CE Display Bit9

—CE Display Bit 10

—CE Display Bit 11

—CE Display Bit 12

—CE Display Bit 13

—CE Display Bit 14

—CE Display Bit 15

—CE Display Bit PO

—CE Display Bit P1

CE Display Bits PO, 0-7, P1, 8-15
+CE Display Bits PO, 0-7, P1, 8-15
—CE Display Switch ALU INT
—CE Display Switch FDR INT
—CE Display Switch 1/0O Displ INT
—CE Display Switch MAR INT
—CE Display Switch OCU1 INT
—CE Display Switch OCU2 INT
—CE Display Switch OP REG INT
—CE Display Switch SAR INT
—CE Display Switch SDR INT
—CE Display Switch TDR INT
CE Display to Inhibit

CE Display 1

CE Display 2

CE Key

—CE Key Sw INT

+CE Key Sw On

+CE Mode Sw INT

+CE Mode Switch INT
+Change Carry O

—Change MAR Bit PO
—Change MAR Bit P1

+Change Parity Sum Bit 1-7
+Change Parity Sum Bit 2-7
+Change Parity Sum Bit 3-7
+Change Parity Sum Bit 5-7

4-57 C6
4-57 C6
4-57 C6
4-57 C6
4-57 C6
4-57 C6
4-57 C6
4-57 C6
4-57 C6
4-57 C6
4-57 C6
4-57 B4
4-58 C4
4-58 A4
4-58 C4
4-58 A4
4-58 B4
4-58 A4
4-58 A4
4-58 B4
4-58 B5
4-58 BS5
4-58 BS
4-58 BS
4-58 B5
4-58 B5
4-58 BS
4-58 B5
4-58 B5
4-58 A5
4-58 A5
4-58 A5
4-58 A5
4-58 A5
4-58 A5
4-58 A5
4-58 B5
4-58 B5
2-04 A6
4-58 B7
4-57 B9
4-57 B9
4-57 B9
4-57 B9
4-57 B9
4-57 B9
4-57 B9
4-57 B9
4-57 B9
4-57 B9
4-22 B9
4-58 A5
4-58 B5
4-01 D8
4-01 D7
4-20 B4
4-57 E8
4-57 D3
4-24 A6
4-38 E9
4-38 C9
4-48 E9
4-48 E8
4-48 E8
4-48 E8



Form Y33-1024-0
FES Y33-1049

2 v 3 v 4 v 5 v 6 v 7 v 8 v 9
+Change Parity Sum Bit 6-7 4-48 E7 +CS Data in Bits P1, 8-15 4-62 E6 +CS Request 3 FL 4-64 B3 +CYO0 or CY2 not MANOP 4-34 C5 —Delta Time 3 FL 4-02 BS
+Change Parity Sum Bit 7 4-48 E7 +CS Decrement 4-62 C4 —CS Request 4 FL 4-64 B3 +CYO Process not CS 4-34 B5 +Delta Time 3 FL 4-02 B5
+Change Parity Sum Bit 9-15 4-48 D5 —CS Decrement by 1 4-62 ES +CS Request 4 FL 4-64 B3 +Delta Time 1 Freeze FL 4-59 A5
—Change Parity Sum Bit 9-15 4-48 E6 —CS Decrement by 2 4-62 ES —CS Select Device 1 4-64 A9 +Delta Time 2 Freeze FL 4-59 A5
—Change Parity Sum Bit 10-15 4-48 E6 —CS Decrement Device 1** 4-62 C2 —CS Select Device 2 4-64 A9 —Data Bus Bit 8 4-60 C8 +Delta Time 3 Freeze FL 4-59 B5
—Change Parity Sum Bit 11-15 4-48 E5 —CS Decrement Device 2** 4-62 C2 —CS Select Device 3 4-64 B9 4-62 B2 +Delta T8 4-02 C9
A +Change Parity Sum Bit 13-15 4-48 E7 —CS Decrement Device 3** 4-62 D2 —CS Select Device 4 4-64 B9 —Data Bus Bit 9 4-60 C8 —Dev Address 15 Intrr 4-62 A4
—Change Parity Sum Bit 13-15 4-48 E5 —CS Decrement Device 4** 4-62 D2 —CS Store 8-15 4-64 E6 4-60 E5 +Dev Adr 15 Intr FL 4-62 A5
+Change Parity Sum Bit 15 4-48 E4 +CS Device 1 or 3 A2, B2 4-34 C4 —CS Store 0-7 4-64 E6 4-62 B2 —Display Register Mode INT 4-01 C8
Change PL FL 4-32 C5 +CS Device 2 or 3 FL 4-62 A6 +CS Test FL 4-64 C6 —Data Bus Bit P1 4-60 C8 +Display Sense Strobe 4-60 A3
—Change SU Bit PO 4-52 D5 —CS Device2 or 3 FL 4-62 B6 +CS Time T3 4-64 D9 4-62 B2 DL Request FL 4-32 C2
—Change SU Bit P1 4-52 A5 —CS Device3 or4 FL 4-62 A6 +CS Write 4-64 C4 —Data Bus Bit 10 4-60 E5
» —Change Sum Parity Bit PO 4-52 E4 +CS Device3or4 FL 4-62 AG —CS Write Device 1** 4-64 C2 4-60 C8
—Change Sum Parity Bit P1 4-52 B4 —CS Force Regen SDR 0-7 4-64 E6 —CS Write Device 2** 4-64 C2 4-62 B2 Eight Shift 4-40 D7
—Channel End Active 4-62 A7 —CS Force Regen SDR 8-15 4-64 E6 —CS Write Device 3** 4-64 D2 —Data Bus Bit 11 4-60 C8 —End Op CYO 4-24 B4
+Channel End FL 4-62 A6 +CS Halfword 4-62C4 —CS Write Device 4** 4-64 D2 4-62 C2 —End Op CY1 4-24 B4
+Channel Mask FL 4-62 B6 —CS Halfword Device 1** 4-62 C2 —CSW Update Interr 4-62 B4 —Data Bus Bit 12 460 C8 —End Op CY2 4-24 B5
—CLC 4-54 A2 —CS Halfword Device 2** 4-62 C2 —CTRL and Auto LC 4-36 A4 4-62 C2 +End Op FL 4-24 B7
+CLC 4-54 A2 —CS Halfword Device 3** 4-62 D2 +CTRL Reset PL Reg 4-32 A3 —Data Bus Bit 13 ' 4-60 D5 +End Op Gate 4-24 B6
B8 ' —CLC not End Op 4-24 A9 —CS Halfword Device 4** 4-62 D2 +CTRL Set PL Reg 4-32 A3 4-60 C8
+CLC or CTRL 4-36 B6 —CS Halfword FL 4-62 D6 +CTRL 00-07 4-60 C3 4-62 C2
+Clock Advance Pulse A 4-02 C3 +CS Halfword FL 4-62 D6 +CTRL 08-0F 4-60 C3 —Data Bus Bit 14 4-60 D5
—Clock Bin 1 FL 4-02 E6 +CS Increment 4-62 C4 +CTRL 10 4-60 D3 4-60 C8 FDR 4-46 D5
+Clock Bin 2 FL 4-02 E7 —CS Increment by 1 4-62 E5 +CTRL 11 4-60 D3 4-62 C2 +FDR Bit O FL 4-46 C6
_Clock Bin 2 FL 4-02 E7 —CS Increment by 2 4-62 ES +Current PL Bit 1 4-22 A2 —Data Bus Bit 15 4-60 D5 +FDR Bit1 FL 4-46 C6
’ —Comp Equal FL 4-58 C9 —CS Increment Device 1** 4-62 C2 +Current PL Bit 2 4-22 A2 4-60 C8 +FDR Bit2 FL 4-46 C6
Console Keys 4-01 E4 —CS Increment Device 2** 4-62 C2 +Current PL Bit 4 4-22 B2 4-62 C2 +FDR Bit3 FL 4-46 C6
Core Storage-Inhibit/Sense 4-13 —CS Increment Device 3** 4-62 D2 Current PL Register 4-32 B6 Data Bus In 4-62 C4 +FDR Bit4 FL 4-46 C6
+Corr Sum Bit 8 4-48 B6 —CS Increment Device 4** 4-62 E2 +Current PLO FL 4-32 B7 Data Bus Parity Check 4-62 D9 +FDR Bit 5 FL 4-46 C6
+Corr Sum Bit 9 4-48 B6 +CS Inhibit Bits PO, 0-7 4-62 E6 4-32 D8 —Data Error FL 4-32 D4 +FDR Bit 6 FL 4-46 C6
+Corr Sum Bit 10 4-48 A6 +CS Inhibit Check 4-64 D9 +Current PL1 FL 4-32 B7 +Data Sw to OPR 4-18 A3 +FDR Bit 7 FL 4-46 C6
+Corr Sum Bit 11 4-48 A6 +CS Inhibit Check FL 4-62 C8 4-32 D8 +Data Sw 1 Bit 1 INT 4-01 D3 +FDR Bit8 FL 4-46 C6
c +Corr Sum Bit 12 4-48 A6 —CS INT Select Device 1 4-62 A7 +Current PL2 FL 4-32 B7 +Data Sw 1 Bit 2 INT 4-01 D3 +FDR Bit9 FL 4-46 C6
+Corr Sum Bit 13 4-48 A6 —CS INT Select Device 2 4-62 A7 4-32 D8 +Data Sw 1 Bit 4 INT 4-01 D3 +FDR Bit 10 FL 4-46 C6
+Corr Sum Bit 14 4-48 A6 —CS INT Select Device 3 4-62 B7 +Current PL3 FL 4-32 B7 +Data Sw 1 Bit 8 INT 4-01 D3 +FDR Bit 11 FL 4-46 C6
—CPU Check Reset Sw INT 4-57 E8 —CS INT Select Device 4 4-62 B7 4-32 C8 +Data Sw 2 Bit 1 INT 4-01 D3 +FDR Bit 12 FL 4-46 B6
—CPU Reset Sw INT 4-57 E8 +CS Interface Check FL 4-62 C6 +Current PL4 FL 4-32 B7 +Data Sw 2 Bit 2 INT 4-01 D3 +FDR Bit 13 FL 4-46 B6
CPU SENS Decoding 4-62 D6 —CS Interface Check FL 4-62 C6 4-32 C8 +Data Sw 2 Bit 4 INT 4-01 D3 +FDR Bit 14 FL 4-46 B6
’ +CPU SENS’s 4-62 ES +CS LS Select 4-32 A6 +Current PL5 FL 4-32 B7 +Data Sw 2 Bit 8 INT 4-01 D3 +FDR Bit 15 FL 4-46 B6
CPU SENS-DATA Selection 4-62 A8 +CS LS Select Time 4-32 A6 4-32 C8 +Decimal 4-44 B3 +FDR Bit PO FL 4-46 C6
CPU Status Display 4-57 A4 +CS Modified SAR Bit 15 4-62 D9 +Current PL6 FL 4-32 B7 —Decimal 4-44 B3 +FDR Bit P1 FL 4-46 C6
—CS Addr Check FL 4-62 C8 4-64 D9 4-32 C8 +Decrement by 1 4-39 A4 —FDR Invert 0-7 4-46 B9
+CS Addr Check FL 4-62 C8 —CS Re-Address 4-62 C4 +Current PL7 FL 4-32 B7 +Decrement by 2 4-39 B4 —FDR Invert 12-15 4-46 C9
+CS Address Check 4-64 D9 +CS Read 4-62 C4 4-32 C8 +Decrement Carry 0 4-38 D8 —FDR Invert 8-11 4-46 B9
+CS Byte 4-62 C4 —CS Read Device 1** 4-62 C2 Customer Address Switches 4-01 C5 +Decrement Carry 8 4-38 C6 +FDR Invert 8-15 4-46 B8
D +CS Byte Device 4-64 E4 —CS Read Device 2** 4-62 C2 Customer Data Switches 4-01 D2 +Del Comp Stop Sw INT 4-57 E8 FDR Set 4-46 C4
—CS Byte Device 1** 4-62 C2 —CS Read Device 3** 4-62 D2 Customer Mode Switches 4-01 C7 +Delayed Oscillate 4-02 C4 —FDR to Display Sw 4-22 C7
—CS Byte Device 2** 4-62 C2 —CS Read Device 4** 4-62 D2 +CY2or CY1 4-44 A2 +Delta Cycle FL1 4-24 D8 +FDR True 0-15 4-46 A9
—CS Byte Device 3** 4-62 D2 +CS Read FL 4-62 C6 +CY2or CY3 4-44 A2 +Delta Cycle FL2 4-24 D8 +FF Format Instr 4-18 C8
—CS Byte Device 4** 4-62 E2 —CS Read FL 4-62 D6 +Cycle FL1 4-24 D8 +Delta CYO 4-24 D8 +File Indicatort 4-01 A8
+CS Counter Carry 4-62 D9 —CS Request Device 1** 4-62 B2 +Cycle FL2 4-24 D8 +Delta CY1 4-24 D8 +Force 4-22 A7
’ +CS Counter Zero 4-62 D9 —CS Request Device 2** 4-62 C2 Cycle FL1 4-24 D7 +Delta CY2 4-24 E8 —Force FDR Bit PO 4-52 E8
—CS CTRL Lines Even 4-62 C6 —CS Request Device 3** 4-62 D2 Cycle FL2 4-24 D7 +Delta CY2 not Write Cycle 4-22 B6 —Force FDR Bit P1 4-52 C8
—CS Data Out Gate 0-7 4-62 D7 —CS Request Device 4** 4-62 D2 +Cycle Steal and T3 4-62 C7 +Delta CY3 4-24 E8 —Force Invert 0-7 4-46 A9
—CS Data Out Gate 8-15 4-62 D7 +CS Request FL Device 1 4-62 A8 +Cycle Steal FL 4-62 B6 —Delta CY3 Branch and Store A7 4-34 A5 —Force Overflow 4-54 D5
—CS Data Bus Bits PO, 0-7, P1, 8-15 4-64 ES8 +CS Request FL Device 1 or 2 4-62 A8 —Cycle Steal FL 4-62 B6 —Delta Proc w-o Check 4-36 D3 —Force Zero or Norm Op 0-7 4-22 A7
—CS Data Bus Bits PO, 0-7, P1, 8-15%** 4-64 E5 +CS Request FL Device 1, 2, 0r 3 4-62 A5 —Cycle Steal or LOG 4-16 D3 +Delta Process 4-04 A9 —Force Zero or Norm Op 8-15 4-22 A7
+CS Request FL Device 2 not 1 4-62 A8 +Cycle O 4-24 D9 +Delta Process FL 4-04 A9 +From REG Decode 0 4-18 A7
+CS Request FL Device 3 not 1 or 2 4-62 A8 +Cycle 0 or Cycle 1 4-24 E9 +Delta Process not CS Reg 4-04 A9 +From REG Decode 1 1-18 A7
E * From WC361 +CS Request FL Device 4 not 1, 2, or 3 4-62 A8 +Cycle 1 4-24 D9 +Delta Process w-o Check 4-04 C9 +From REG Decode 2 4-18 A7
** Logic Page A7052 —CS Request 1 FL 4-64 A3 +Cycle 1 or Cycle 2 4-24 D9 +Delta Process w-o Check and CSR 4-04 B9 +From REG Decode 3 4-18 A7
*** From WC251 +CS Request 1 FL 4-64 A3 +Cycle 2 4-24 E9 +Delta Time 1 FL 4-02 A5 +From REG Decode 4 4-18 A7
1 From WC541 +CS Request 2 FL 4-64 A3 +Cycle 2 or Cycle 3 4-24 E9 —Delta Time 1 FL 4-02 B5 +From REG Decode 5 4-18 A7
+t From WC21 —CS Request 2 FL 4-64 A3 +Cycle 3 4-24 E9 —Delta Time 2 FL 4-02 B5 +From REG Decode 6 4-18 A7
t1t1 From PSWC221 —CS Request 3 FL 4-64 B3 —Cycle3 or LOG or CS 4-16 D4 +Delta Time 2 FL 4-02 B5 +From REG Decode 7 4-18 A7

Diagram 4-99. Signal Reference List (Part 2 of 5) (p4344), 2020 > 50,000 FEMDM Vol 1 (8/69)



WM Y 33W024-0
FES Y33-1049

2 v 3 v 4 v 5 v 6 v 7 v 8 v 9
+From REG Select Freeze FL 4-59 C5 +1Inhibit Bit 10 4-16 D8 —Intern SU Bit 7 4-40 D8 +LOG Bit 10 4-22 C4 +LS Sense Bit P1 4-30 E9
+From Register Select 4-34 E6 4-22 C9 +intern SU Bit 8 4-40 D8 +LOG Bit 11 4-22 B4 —LS to Any Reg 4-30 E7
+1nhibit Bit 11 4-16 D8 —Intern SU Bit 8 4-40 D8 +LOG Bit 12 4-22 B4 +LS to FDR 4-46 BS
4-22 C9 +Intern SU Bit 9 4-40 D8 +LOG Bit 13 4-22 B4 +LS to FDR Delayed 4-46 C3
+Gate LS Write T7 4-36 C4 +Inhibit Bit 12 4-16 D8 —Intern SU Bit 9 4-40 D8 +LOG Bit 14 4-22 B4 —LS to FDR Reset 4-46 D2
Gate to REG Decode 4-18 D7 4-22 B9 +Intern SU Bit 10 4-40 D8 +LOG Bit 15 4-22 A4 +LS to MAR 4-38 B4
A —Generate Addr and Inhib Chk 4-62 C7 +Inhjbit Bit 13 4-16 D8 —Intern SU Bit 10 4-40 C8 +LOG Bit 7 FL 4-22 D3 +LS to SAR 4-10 B3
4-22 B9 +intern SU Bit 11 4-40 D8 +LOG Bit8 FL 4-22 D3 —LS to SAR or MAR 4-30 E7
+Inhibit Bit 14 4-16 D8 —Intern SU Bit 11 4-40 C8 +LOG Bit9 FL 4-22 D3 +LS to TDR 4-40 C4
+Halfword Store 4-16 B4 4-22 B9 +Intern SU Bit 12 4-40 D8 LOG CY0Oand CY1 FL 4-10 D6 —LS to TDR or FDR 4-30 E7
+Hold Run Condition 4-04 C7 +Inhibit Bit 15 4-16 D8 —Intern SU Bit 12 4-40 C8 LOG CY0Oand CY2 FL 4-10 D6 —LS to TDR Reset 4-40 ES
—HW Boundary FL 4-39 A9 4-22 B9 —Intern SU Bit 12* 4-40 C9 +LOG Decrement FL 4-22 B3 +LS to TDR Set Pulse 4-40 DS
’ +Inhibit Bit PO 4-16 E8 +Intern SU Bit 13 4-40 D8 —LOG FL 4-22 A4 —LS Write T2 4-36 A9
4-22 E9 —Intern SU Bit 13 4-40 C8 —LOG Force System Reset 4-22 A6 —LS Write T7, T8, T5 4-36 C8
+1-Addr to SAR Gate 4-04 Cé +Inhibit Bit P1 4-16 D8 +Intern SU Bit 14 4-40 D8 +LOG Increment FL 4-22 C3 +LSA Check FL 2-02 B9
+1/0 Bus to FDR Del 4-46 C3 4-22 E9 —Intern SU Bit 14 4-40 C8 —~LOG REG 6 FL 4-22 A3 —LSA Check FL 2-02 B9
—1/0 Bus to FDR Reset 4-46 D2 +Inhibit Bits 0-7-P1 Even 4-16 C9 +Intern SU Bit 15 4-40 D8 —LOG REG 7 FL 4-22 A3 +LSA or MOD Check 2-01 C3
4-46 C2 2-04 B6 —Intern SU Bit 15 4-40 C8 +LOG REG 12 FL 4-22 B3 —LW Addr Chk FL 4-39 A9
+1/0 Bus to FDR 0-7 4-46 AS —Inhibit Bits 4K 4-13 B3 —Intern SU Bit PO 4-40 E8 —LOG Reset 4-22 A5
B +1/0 Bus to FDR 8-15 4-46 A5 +Inhibit Bits 8-15-P1 Even 2-04 B6 +intern SU Bit PO 4-40 E8 LOG Reset FL 4-22 A5
+1/0 Bus to LS 4-30 A2 4-16 B9 +Intern SU Bit P1 4-40 E8 —LOG SAR Power 4-22 A8 —MANOP 4-20 B6
+1/0 Check Reset Key INT 4-01 E5 —Inhibit Bits 4K 4-13 B3 —Intern SU Bit P1 4-40 E8 Long Time FL 4-12 B3 +MANOP 4-20 B6
+1/0 Clock Pulse 1 4-02 D8 +Inhibit Bits 8-15-P1 Even 2-04 B6 —lInvalid Op 4-24 C4 +LS Addr Check Gate 4-30 E8 +MANOP ALU not Zero 2-01 B8
+1/0 Clock Pulse 2 4-02 E8 4-16 B9 +invert Parity 2-01 C8 +LS Addr Check Gate Freeze FL 4-59 D5 +MANOP FDR Invert 0-15 4-46 B7
+1/0 Display Address Out 4-60 A6 —Iinhibit Check FL 2-04 C8 —lInvert Parity 2-01 C8 +LS to Any Reg Freeze FL 4-59 D5 —~MANOP FL 4-20 B6
> +1/0 Display FL 4-60 B3 —Inhibit FDR True 4-46 A8 +invert Parity FL 4-24 B9 +LS Data-In Bit 0 4-30 BS +MANOP FL 4-20 B6
+1/0 Op Auto LC 4-36 A6 +Inhibit Left FL 2-04 C8 +Invert Parity Sw INT 4-57 E8 +LS Data-In Bit 1 4-30 B5 —MANOP Inbus to FDR 4-20 E7
+1/0 Address Error 2-06 B9 —Inhibit LS Write T8 4-36 D6 Invert Sw ’ 4-46 C8 +LS Data-in Bit 2 4-30 BS —MANOP LS Write 4-36 B4
—IBL or TRBL-CYO 4-40 B5 +Inhibit Mem Ext Bits PO 4-16 D9 +Invert Sw Bit 0 4-46 E9 +LS Data-In Bit 3 4-30 BS +MANOP not LOG 4-22 A4
+ICPL 4-20 A5 +Inhibit Right FL 2-04 C8 +Invert Sw Bit 1 4-46 E9 +LS Data-In Bit 4 4-30 BS +MANOP Set ALU Zero 4-20 D7
—ICPL FL 4-20 A5 Inhibit Time FL 4-12 B3 +Invert Sw Bit 2 4-46 EQ +LS Data-Iin Bit 5 4-30 BS —MANOP Suppr 0-7 4-20 E7
—ICPL Loop Sw INT 4-57 E8 —Inhibit Timing 4-12 C4 +Invert Sw Bit 3 4-46 D9 +LS Data-In Bit 6 4-30 A5 —MANOP Suppr 8-15 4-20 E7
c +ICPL Reset FL 4-04 C3 —Initial CTRL Prog Load INT 4-01 D8 +invert Sw Bit 4 4-46 D9 +LS Data-In Bit 7 4-30 A5 MAR 4-38 D5
+Imm Comp Stop Sw INT 4-57 E8 +Interface Check Device 1 4-62 B9 +lInvert Sw Bit 5 4-46 D9 +LS Data-In Bit 8 4-30 A5 +MAR Bit O FL 4-38
+Increment by 1 4-39 D4 +Interface Check Device 2 4-62 B9 +Invert Sw Bit 6 4-46 D9 +LS Data-in Bit 9 4-30 A5 —MAR Bit 1 4-38 D6
+Increment by 2 4-39 D4 +Interface Check Device 3 4-62 B9 +Invert Sw Bit 7 4-46 D9 +LS Data-In Bit 10 4-30 A5 +MAR Bit 1 FL 4-38 D6
+Increment Carry O 4-38 D8 +Interface Check Device 4 4-62 B9 +invert Sw Bit 8 4-46 D9 +LS Data-In Bit 11 4-30 AS +MAR Bit2 FL 4-38 D6
+Increment Carry 8 4-38 Cé6 +Intern ICPL or ST Mode 4-20 E6 +Invert Sw Bit 9 4-46 D9 +LS Data-In Bit 12 4-30 A5 +MAR Bit3 FL 4-38 D6
+Inhibit Bit O 4-16 E8 —Intern LS Disalt 4-20 B4 +invert Sw Bit 10 4-46 D9 +LS Data-In Bit 13 4-30 AS +MAR Bit4 FL 4-38 D6
’ 4-22 E9 —Intern MAR Bit O 4-39 C7 +Invert Sw Bit 11 4-46 D9 +LS Data-In Bit 14 4-30 A5 +MAR Bit 5 FL 4-38 C6
+Inhibit Bit 1 4-16 D8 +Intern MAR Bit 2 4-38 E9 +Invert Sw Bit 12 4-46 D9 +LS Data-In Bit 15 4-30 A5 +MAR Bit6 FL 4-38 C6
4-22 B9 —Intern MAR Bit 8 4-38 C8 +invert Sw Bit 13 4-46 D9 +LS Data-In Bit PO 4-30 BS +MAR Bit 7 FL 4-38 C6
+Inhibit Bit 2 4-16 D8 +Intern MAR Bit 14 4-38 B9 +Invert Sw Bit 14 4-46 D9 +LS Data-In Bit P1 4-30 A5 —MAR Bit 8 4-38 B6
4-22 E9 +intern MAR Bits 0-13 Zero 4-38 D9 +invert Sw Bit 15 4-46 D9 —LS Data-Out Bit PO, 0-7, P1, 8-15 4-30 E8 +MAR Bit 8 FL 4-38 B6
+inhibit Bit 3 4-16 D8 —Intern MAR Bits 0-7 Zero 4-38 E9 +invert Sw Bit PO 4-46 E7 +LS Disalt 4-20 D7 _MAR Bit 9 4-38 B6
o 4-22 EQ —Intern MAR Bits 8-13 Zero 4-38 B9 4-46 ES +LS Disalt or LOG 4-20 D7 +MAR Bit 9 FL 4-38 B6
+Inhibit Bit 4 4-16 D8 —Intern MAR Bits 9-11 Zero 4-38 B9 +Invert Sw Bit P1 4-46 E7 +LS New PL Zone Gate 4-32 A7 —MAR Bit 10 4-38 B6
4-22 E9 +Intern ST DASF 4-20 B4 4-46 D9 LS Register 4-30 E5 +MAR Bit 10 FL 4-38 B6
+Inhibit Bit 5 4-16 D8 +intern ST Test 4-20 B4 +10C Indicator t 4-01 A8 +LS Sense Bit 0 4-30 E9 —MAR Bit 11 4-38 B6
4-22 E9 —Intern ST Test 4-20 B4 +LS Sense Bit 1 4-30 E9 +MAR Bit 11 FL 4-38 B6
+Inhibit Bit 6 4-16 D8 —Intern SU Bit 0 4-40 D8 +LS Sense Bit 2 4-30 E9 —MAR Bit 12 4-38 A6
4-22 E9 +intern SU Bit O 4-40 C8 Lamp Test Sw 4-01 C8 +LS Sense Bit 3 4-30 E9 +MAR Bit 12 FL 4-38 A6
’ +Inhibit Bit 7 4-16 D8 +Intern SU Bit 1 4-40 C8 —LC End Op Gate 4-24 C9 +LS Sense Bit 4 4-30 E9 —MAR Bit 13 4-38 A6
4-22 E9 —Intern SU Bit 1 4-40 D8 +LC1 FL 4-24 C9 +LS Sense Bit 5 4-30 E9 +MAR Bit 13 FL 4-38 A6
+Inhibit Bit 8 4-16 D8 —Intern SU Bit 2 4-40 D8 +LC2FL 4-24 C7 +LS Sense Bit 6 4-30 E9 —MAR Bit 14 4-38 A6
4-22 C9 +intern SU Bit 2 4-40 C8 +Load FL 4-04 D7 +LS Sense Bit 7 4-30 E9 +MAR Bit 14 FL 4-38 A6
+Inhibit Bit 9 4-16 D8 —Intern SU Bit 3 4-40 D8 —Load Key 4-04 D6 +LS Sense Bit 8 4-30 E9 —MAR Bit 15 4-38 A6
4-22 C9 +Intern SU Bit 3 4-40 C8 +Load Key INT 4-01 ES +LS Sense Bit 9 4-30 D9 +MAR'Bit 15 FL 4-38 A6
- —Intern SU Bit 4 4-40 D8 —Load Key INT 4-01 E5 +LS Sense Bit 10 4-30 D9 +MAR Bit PO FL 4-38 D6
E * From WC361 +intern SU Bit 4 4-40 C8 Local Store 4-30 C7 +LS Sense Bit 11 4-30 D9 +MAR Bit P1 FL 4-38 C6
** Logic Page A7052 +intern SU Bit 5 4-40 C8 —LOG 4-22 A5 +LS Sense Bit 12 4-30 D9 —MAR Bit 2 4-38 D6
*** From WC251 —Intern SU Bit 5 4-40 D8 +LOG 4-22 A5 +LS Sense Bit 13 4-30 D9 —MAR Bit 3 4-38 D6
t  From WC541 +Intern SU Bit 6 4-40 C8 +LOG ALU to Inhibit Left FL 4-22 C3 +LS Sense Bit 14 4-30 D9 —MAR Bit 4 4-38 D6
tt From WC21 —Intern SU Bit 6 4-40 D8 +LOG ALU to Inhibit Right FL 4-22 C3 +LS Sense Bit 15 4-30 D9 —MAR Bit5 4-38 C6
ttt From PSWC221 : +intern SU Bit 7 4-40 D8 —LOG and Process 4-36 E4 +LS Sense Bit PO 4-30 E9 —MAR Bit 6 4-38 C6

Diagram 4-99, Signal Reference List (Part 3 of 5) (04344) 2020 > 50,000 FEMDM Vol 1 (8/69)



Form Y33-1024-0
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2
—MAR Bit 7
—MAR to Display Sw
+MAR to LS

—Missing Phase FL
+MOD by 1 FL
—MOD Check FL
+MOD Check FL
+Modifier Bit O
+Modifier Bit 1
+Modifier Bit 2
+Modifier Bit 3
+Modifier Bit 4
+Modifier Bit 5
+Modifier Bit 6
+Modifier Bit 7
+Modifier Bit 8
+Modifier Bit 9
+Modifier Bit 10
+Modifier Bit 11
+Modifier Bit 12
+Modifier Bit 13
+Modifier Bit 14
+Modifier Bit 15
+Modifier Bit PO

+Modifier Bit P1

—Modifier Odd Parity
Modifier Parity PO
Modifier Parity P1
Modifier 0-7

Modifier 8-15

—MVB Incror ICPL
+MVH-XX

—MVHS

+MVHS

+MVHS CYO or CY1
—MVHS Force Cross
—~MVHS 2 and Change P1
—MVHS 3 and Change P1
+MVN or MVZ

—MVZ or MVN

+New PLO

+New PL1

+New PL2

+New PL3

+New PL4

+New PL5

+New PL6

+No Shift 0-7

+No Shift 8-15
+Normalize Sign
+Normalize Sign Active
—Normalize Sign and Change P1
—Normalized Sign Bit 15
Not Shift 8 FL

* From WC361

** Logic Page A7052
*** From WC251

1 From WC541

tt From WC21

ttt From PSWC221

Diagram 4-99. Signal Reference List (Part 4 of 5)

4-38 C6
4-22 C7
4-30 C3
2-01 A8
4-22 B3
2-04 D8
2-04 D8
4-38 D8
4-38 D8
4-38 D8
4-38 D8
4-38 D8
4-38 D8
4-38 D8
4-38 D8
4-38 B8
4-38 B8
4-38 B8
4-38 B8
4-38 B8
4-38 A8
4-38 A8
4-38 A8
4-38 E9
4-38 D8
4-38 C9
4-38 B8
2-04 D4
4-38 E9
4-38 B9
4-38 C7
4-38 A7
4-39 D2
4-39 B3
4-40 B4
4-40 B5
4-44 C5
4-40 BS
4-52 C4
4-52 C4
4-46 C3
4-46 A7

4-32 BS
4-32 B5
4-32 BS
4-32 B5
4-32 BS
4-32 BS
4-32 BS
4-42 B4
4-42 B4
4-42 A2
4-24 A4
4-48 D2
4-42 A6
4-40 A4

(04344)

v

+OCU 1 Bit PO

—OCU 1 Bit PO FL

+0OCU 1 Bit P1

—OCU 1 BitP1 FL

+0OCU 1 to Display Sw
+0dd SU Bits

+0dd SU Bits 0-1 OE 8-9
+0dd SU Bits 0-3

+0dd SU Bits 0-3 OE 8-11
+0dd SU Bits 12-15

+0dd SU Bits 4-7

+0dd SU Bits 4-7 OE 12-15
+0dd SU Bits 6-7

+0dd SU Bits 6-7 OE 14-15
+0dd SU Bits 6-7 OE 14-15
+0dd SU Bits 8-11

+0dd SU Bits 8-9

OP REG

+OPR Bit O FL

+OPR Bit 1 FL

+OPR Bit 2 FL

+OPR Bit3 FL

+OPR Bit4

—OPR Bit 4

—OPR Bits 4 and 5

+OPR Bit4 FL

+OPR Bit 5

+OPR Bit 56 FL

+OPR Bit6 FL

+OPR Bit 7 FL

—OPR Bit 8 FL
+OPR Bit 8 FL

—OPR Bit 9 FL
+OPR Bit9 FL
+OPR Bit PO FL
+OPR BitP1 FL
—OPR Bit 10 FL
+OPR Bit 10 FL
+OPR Bit 11 FL
—OPR Bit 11 FL
+OPR Bit 12
+OPR Bit 12 FL
+OPR Bit 13 FL
+OPR Bit 14 FL
+OPR Bit 15 FL
—OPR Bit 15 FL
+OPR Bit 15 FL
—OPR Bit 15 FL
+OPR Dec E or ICPL SENS
+OPR Dec F or ICPL CTRL
OPR Decode
+OPR Decode A
+OPR Decode B
+OPR Decode C
+OPR Decode D
+OPR Decode E
+OPR Decode F
+OPR Decode 0
+OPR Decode 1
+OPR Decode 2
+OPR Decode 3
+OPR Decode 4
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4-22 D5
422 €4
4-22 D5
4-22 E4
4-22 B7
4-42 D4
4-42 E4
4-42 E4
4-42 E4
4-42 D4
442 E4
4-42 D4
4-42 E4
4-42 D4
4-a2ca
4-42 D4
4-42 D4
4-18 B5
4-18 C8
4-18 C8
4-18 C8
418 C8
4-18 B6
4-46 C2
4-36 B6
4-18 C8
4-18 B6
4-18 B8
4-18 A6
418 B8
4-18 A6
4-18 BS
4-18 A8
4-18 A6
4-18 B8
4-18 A8
4-18 B8
4-18 C8
4-18 B8
4-18 A8
4-18 B8
4-18 B8
4-18 A8
4-18 A6
4-18 B8
4-18 B8
4-18 B8
4-18 B8
4-18 A8
4-18 A6
4-18 A6
4-60 B3
4-60 B3
4-18 D6
4-18 €6
4-18 E6
4-18 €6
4-18 E6
4-18 E6
4-18 E6
4-18 E6
4-18 €6
4-18 E6
4-18 E6
4-18 €6

+OPR Decode 5
+OPR Decode 6
+OPR Decode 7
+OPR Decode-8
+OPR Decode 9
+OPR to Address Bus
+OPR to Display Sw
+Oscillate

+Packed Arithmetic
—Permit SA Gate

+PL Register 1 FL
+PL Register 2 FL
+PL Register 3 FL
+PL Register 4 FL
+PL Register 5 FL
+PL Register 6 FL
+PL Register 7 FL

—Power Failure
—Power On FL Active
+Power On Reset FL

+Predicted Sum Parity Bit PO
+Predicted Sum Parity Bit P1
—Prevent ALU and SU Check
—Prevent Force

—Prevent MOD-SAR-INH Check
—Prevent Storage Use

—Proc Check not Override
—Proc Check Overr Sw INT
+Process

—Process

+Process Check FL

—Process Check FL

+Process FL

—Process Meter CTRL
—Process Meter Go

+Process not Cycle Steal
+Process w-o Check

+Process w-o Check and CS
Program Level Register
+Protected Area

+Pulse A

+Pulse B

+Read Cycle

REG Decode
+Regenerate Addr Check
+Remote Reset Key INT
+Remote Start Key INT
—Remote Start Key INT
+Reset Carry

—Reset Carry

—Reset CC 0-3

—Reset Condition
+Reset Condition
—Reset Current PL
—Reset Cycle FL’s
—Reset Error Latches
—Reset FDR

—Reset LC FL's

4-18 E6
4-18 E6
4-18 E6
4-18 E6
4-18 E6
4-60 A6
4-22 B7
4-02 B2

4-48 A2
2-02 A7
4-30 C6
4-32 A5
4-32 A5
4-32 A5
4-32 A5
4-32 A5
4-32 AE
4-32 B5
4-32 A5
4-10 E5
4-04 D4
4-04 D3
4-04 D4
4-52 D5
4-52 A5
4-46 A5
4-22 B6
2-04 E7
4-10 C3
4-04 A6
4-57 E8
4-04 A9
4-04 D8
2-01C8
2-01 C8
4-04 A9
4-01 E7
4-01 E7
4-04 A9
4-04 C9
4-04 C9
432 A4
4-16 E3
4-02 B2
4-02 B2

4-02 C9
4-18 A7
4-39 A9
4-57 C9
4-57 C9
4-57 C9
4-54 A8
4-54 A8
4-54 B6
4-04 C3
4-04 C3
4-32C6
4-24 €7
4-39 B7
4-46 C5
4-24 C6

v 7

—Reset LOG REG 1
—Reset LOG REG 2
-Reset MAR
—Reset OPR
—Reset PL Reg
—Reset Pulse
—Retain FDR 0-7
—RI Format Instr
+Run Condition
—RY7-3 N—-C
—RY7-3 N-O

—SA Gate

SAR

—SAR Bit PO FL
+SAR Bit PO FL
+SAR Bit PO to Display
—SAR Bit P1 FL
+SAR Bit P1 FL
+SAR Bit P1 to Display
+SAR Bit 0 FL
—SAR Bit O FL
+SAR Bit 1 FL
—SARBit1 FL
+SAR Bit 2 FL
—SARBit2 FL
+SAR Bit 3 FL
—SAR Bit3 FL
+SAR Bit4 FL
—SAR Bit4 FL
+SAR Bit 5 FL
—SAR Bit 5 FL
+SAR Bit 6 FL
—SAR Bit6 FL
+SAR Bit 7 FL
—~SAR Bit 7 FL
+SAR Bit 8 FL
+SAR Bit9 FL
+SAR Bit 10 FL
+SAR Bit 11 FL
+SAR Bit 12 FL
+SAR Bit 13 FL
+SAR Bit 14 FL
—SAR Bit 15 FL
+SAR Bit 15 FL
—SAR Check FL
+SAR Check FL
—SAR 0Odd Parity
—SAR to Display Sw
SDR

+SDR Bit O FL
+SDR Bit 1 FL
+SDR Bit 2 FL
+SDR Bit 3 FL
+SDR Bit 4 FL
+SDR Bit 5 FL
+SDR Bit 6 FL
+SDR Bit 7 FL
+SDR Bit 8 FL
+SDR Bit9 FL
+SDR Bit 10 FL
+SDR Bit 11 FL
+SDR Bit 12 FL
+SDR Bit 13 FL

4-22 D2
4-22 D2
4-38 B4
4-18 C4
4-32 A3
4-04 B3
4-46 D2
4-46 B3
4-04 A7
4-04 D2
4-04 D2

4-30 E7
4-10 AS
4-10 B6
4-10 A8
4-22 E6
4-10 B6
4-10 A8
4-22 E6
4-10 C6
4-10 C6
4-10 C6
4-10 C6
4-10 A8
4-10 B6
4-10 A8
4-10 B6
4-10 C6
4-10 B6
4-10 C6
4-10 B6
4-10 A8
4-10 B6
4-10 A8
4-10 B6
4-10 A8
4-10 A8
4-10 A8
4-10 A8
4-10 A8
4-10 A8
4-10 A8
4-10 B6
4-10 A8
2-04 D8
2-04 D8
2-04 C4
4-22 B7
4-16 A4
4-16 B4
4-16 B4
4-16 B4
4-16 B4
4-16 B4
4-16 A4
4-16 A4
4-16 A4
4-16 A4
4-16 A4
4-16 A4
4-16 A4
4-16 A4
4-16 A4

v

+SDR Bit 14 FL
+SDR Bit 15 FL
+SDR Bit PO FL
+SDR Bit P1 FL
—SDR Reset

—SDR Set

—SDR to INH 0-7
—SDR to INH 8-15
+SDR to TDR
—SDR to TDR Reset
+SDR to TDR Set Pulse
+Select LS YO
+Select LS Y1
+Select LS Y2
+Select LS Y3
+Select LS Y4
+Select LS Y5
+Select LS Y6
+Select LS Y7
—SENS 10

—SENS 11

+SENS 11

—SENS 12

+SENS 13

+SENS 14

+SENS 15

—SENS 16

+SENS 16

—SENS and Auto LC
SENS/CTRL Address Out
Sense Amp Gate
—Sense Amp Gate Off
+Sense Bit 0

+Sense Bit 1

+Sense Bit 2

+Sense Bit 3

+Sense Bit 4

+Sense Bit 5
+Sense Bit 6
+Sense Bit 7
+Sense Bit 8

+Sense Bit 9

+Sense Bit P1

+Sense Bit 10

+Sense Bit 11

+Sense Bit 12

4-16 A4
4-16 A4
4-16 B4
4-16 A4
4-16 B3
4-16 B3
4-16 C6
4-16 B6
4-40 E4
4-40 ES
4-40 D5
4-32C8
4-32C8
4-32C8
4-32C8
4-32 B8
4-32 B8
4-32 B8
4-32 B8
4-62 D6
4-62 D6
4-62 B3
4-62 D6
4-62 D7
4-62 D7
4-62 D7
4-62 E7
4-62 E7
4-36 A4
4-60 A7
4-12C5
4-12C4
4-62 E8
4-62 E8
4-62 E8
4-62 E8
4-62 EQ

4-62 E8
4-62 E8
4-62 E8
4-62 C8
4-62 D4
4-62 E8
4-39 B9
4-62 D4
4-62 C8
4-62 E8
4-39 B9
4-62 B3
4-62 E8
4-39 B9
4-62C4
4-62C8
4-62 E8
4-32 D4
4-54 C9
4-62C8
4-62 C4
4-62 E8
4-54 C9
4-62 C8
4-62 D8
4-62C4
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+Sense Bit 13

+Sense Bit 14

+Sense Bit 15

—Sense Bit 8-15 Even
—Sense Bits PO-15 Ext
—Sense Bits 8-15 Even
—Sense CS Request
+Sense Strobe 4K
+Sense Strobe 8K
+Sense Trap Request Lines
+Set ALU to LS

+Set Carry Latch

+Set CC and Carry

+Set CC Latches

+Set CCO

+Set CC2

+Set Current PL

—Set FDR Bit PO

—Set FDR Bit P1

—Set FDR Bits 0-7
—Set FDR Bits 8-15
+Set |/O Bus to LS
+Set LC

—Set LOG REG 1

—Set LS to MAR Delta CY2
+Set LS Write T7

+Set LS Write T8

+Set MAR

—Set Modifier Check Latch
+Set OPR

+Set OPR Gate

—Set Process Meter
+Set Reset LC

—Set Reset LC

—Set Up Run Condition
+Set Up Run Condition Gate
Shiftby 2 or 4

—Shift By 8

+Shift Left by 2

+Shift Left by 4

+Shift or MVH or MVB
+Shift Right by 2
+Shift Right by 4
+Shift Unit Bit 0

+Shift Unit Bit 1

+Shift Unit Bit 2

+Shift Unit Bit 3

* From WC361

** Logic Page A7052
*** From WC251

T From WC541

tt From WC21

1ttt From PSWC221

Diagram 4-99. Signal Reference List (Part 5 of 5)

4-54 C9
4-62 D8
462 Cca
462 C8
4-54 C9
462 C8
4-62 D8
462 ca
432 C3
4-54 C9
462 C4
4-62 D8
462 C8
4-62 D9
4-16 A3
2-06 B7
4-64 A2
4-12 84
4-12 B4
4-32 A3
4-30 B3
4-54 A6
4-54 A4
4-54 B6
4-54 B6
4-54 D6
4-32 B6
4-46 D4
4-46 D4
4-46 D4
4-46 D4
4-30 A3
4-24 C6
4-22 D2
4-38 B2
4-36 C5
4-36 E6
4-38 B4
2-04 E7
4-18 C3
4-18 C3
4-62 B4
4-24 C6
4-24Cé
4-04 A6
4-04 A6
4-42 86
4-40 A5
4-42C3
442 B2
4-34 D5
442 C3
4-42C3
4-42 D9
4-42 D9
4-42 D9
4-42 D9

(04344)
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+Shift Unit Bit 4

+Shift Unit Bit 5

+Shift Unit Bit 6

+Shift Unit Bit 7

+Shift Unit Bit 8

+Shift Unit Bit 9

+Shift Unit Bit 10

+Shift Unit Bit 11

+Shift Unit Bit 12

+Shift Unit Bit 13

+Shift Unit Bit 14

+Shift Unit Bit 15

—Shift Unit Check FL
+Shift Unit Check FL
—Shift Unit 0-7 Odd Parity
—Shift

—Shift Unit 8-15 Odd Parity

Short Time FL

+Sign E

+Sign Position FL

—Single Cycle Sw INT
—Single Instruction Mode INT
—Single Microinstr Sw INT
+S10C Indicator

+Six Corr Bit 8-11

+Six Corr Bit 12-15

—Skip CY2to CY1

—Skip CY2to CY2

—Skip CY3 to CY1

—Skip CY3 to CY3

—Skip CYO to CY2

—Skip CYO to CY3

—Skip CY1 to CY3

—Skip CY3 to CY1

Source Selection of LS Zone (Y—)

Addresses
+ST DASF

—ST Fill or Alter not CE Mode
+ST Disalt or CE Reg Disalt
+ST Test

+Start FL

—Start FL and ST Interlock FL
—Start Interlock FL

—Start Key INT

+Start Key INT

+Start Keys

+Stop FL

—Stop Key INT

+Stor Scan or Display

—Stor Scan or Fill

—Store Test Load

+Stor Use Delayed FL
—Stor Use Delayed FL
—Storage Alter Mode INT
—Storage Display Mode INT
—Storage Fill Mode INT
—Storage MANOP not Test
+Storage MANOP not Test
+Storage Protect RY6-2 N/O
—Storage Scan Mode INT
+Storage Select

—Storage Test
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4-42 D9
4-42 D9
4-42 D9
4-42 D9
4-42 D9
4-42 D9
4-42 C9
4-42 C9
4-42 C9
4-42 C9
4-42 C9
4-42 C9
2-06 D9
2-06 D9
2-06 C2
4-42 ES
2-06 C2
4-42 D5
4-12 B3
4-42 A2
4-32 D2
4-57 E8
4-01 C8
4-57 E8
4-60 D9
4-48 B4
4-48 A4
4-24 A9
4-24 A9
4-24 A9
4-24 A9
4-24 B4
4-24 B4
4-24 B4
4-24 A9

4-32 C5
4-20 B7
4-20 C7
4-20 D7
4-20 C7
4-20 D7
4-20 C7
4-04 A4
4-04 A5
4-04 A5
4-01 E5
4-01 E5
4-04 A3
4-04 D7
4-01 E5
4-20 C7
4-20 C7
424 D9
2-01 A3
2-01 B3
4-01 D8
4-01 D8
4-01 D8
4-16 E3
4-16 E3
4-10 E4
4-01 D8
4-02C5
2-04 C6

—Storage Test

+Storage Test Store
—Storage Test Store
—Storage Test Sw INT
+Storage Use

+Storage Use FL

+SU Bit PO

+SU BitP1

+SU or INH Check
+Sum Bit 0

+Sum Bit 1

+Sum Bit 2

+Sum Bit 3

+Sum Bit 4

+Sum Bit 5

—Sum Bit 5

+Sum Bit 6

—Sum Bit 6

+Sum Bit 7

—Sum Bit 7

+Sum Bit 8

+Sum Bit 9

+Sum Bit 10

+Sum Bit 11

+Sum Bit 12

+Sum Bit 13

+Sum Bit 14

+Sum Bit 15

+Sum Bit PO

+Sum Bit P1

+Sum Bits 0-7 EOR PO
+Sum Bits 0-7 Even
+Sum Bits 8-15 EOR P1 Even
+Sum Bits 8-15 Even
—Suppr Odd SU Bits 8-11
+Suppr SU Bit 0-3
—Suppr SU Bit 0-7
+Suppr SU Bit4-7
+Suppr SU Bit 8-11
+Suppr SU Bit 8-9
+Suppr SU Bit 10-11
+Suppr SU Bit 12-13
+Suppr SU Bit 12-15
+Suppr SU Bit 14-15
—Suppr 0-7 and not inv Par
—Suppr 8-15 and not Inv Par
+Sync Cond 1

—Sync Cond 1

+Sync Cond 2

—Sync Cond 2

+Sync Pulse

—System or Check Reset
+System Reset Key INT
—System Reset Key INT
+System Reset Pulse

TDR

+TDR Bit 0 to 3 FLs
+TDR Bit4to 7 FLs
+TDR Bit 8 to 11 FLs

+TDR Bit FLs PO, 0-7, P1, 8-15

+TDR Bit 12 to 15 FLs
—TDR to Display Sw
+TDR 0-7 to SU 0-7

4-39 D2
4-16 D3
4-16 D3
4-57 E8
4-10 E5
4-10 €5
4-52 D6
4-52 A6
2-06 E9
4-48 D8
4-48 c8
4-48 C8
4-48 C8
4-48 D6
4-48 C6
4-48 C9
4-48 C6
4-48 C9
4-48 C6
4-48 C9
4-48 D6
4-48 C6
4-48 C6
4-48 C6
4-48 D5
4-48 C5
4-48 C5
4-48C5
4-52 D8
4-52 C8
4-52 D8
4-52 E7
4-52 C8
4-52 C7
4-52 Ca
4-44 D6
4-44 D4
4-44 C6
4-44ce
4-44 B6
4-44 B6
4-44 A6
4-44 C6
4-44 A6
4-52 D4
4-52 A4
4-58 E9
4-58 E7
4-58 E9
4-58 E7
4-58 C8
2- 2 D9
4-01 E5

4- 48B3

4-40 D6
4-40 D6
4-40 D6
4-40 C6
4-40 E6
4-40 C6
4-22 C7
4-40 A6

+TDR 0-7 to SU 8-15
+TDR 8-15 to SU 0-7
+TDR 8-15 to SU 8-15
+Terminate Store Test
+Test Packet Byte
Time Sharing Sw
+Time 1 FL

—Time 1 FL

+Time 2 FL

—Time 2 FL

+Time 3 FL

—Time 3 FL

—Time T8 not Mod Check
+To REG Decode 0
+To REG Decode 1
+To REG Decode 2
+To REG Decode 3
+To REG Decode 4
+To REG Decode 5
+To REG Decode 6
+To REG Decode 7
+To REG Select CYO
+To REG Select TS5
+To REG Select T7
+To REG Select T8
+To REG Select

+To REG Select Freeze FL
+Trap Request 1
+Trap Request 2
+TRBSand CYO
—TRBS and CYO
—Turn Off FDR Bit PO
—Turn Off FDR Bit P1
+Turn On Stop Light
+T1

-T1

+T1 Delayed

+T2

+T4

+T4-T7

+T4-T7 not Delta CYO
+T5

+T6

—T6

+T6 and Any CS Request
+T7

+T7 and Any CS Request
+T8

+T8 or T2

+T8-T3

+T8-T3 not Delta CYO

+Unequal PL

+Unequal PL Freeze FL
—Up Addr Check FL
+Update LC

+Update LC and Auto LC

+Write Cycle

—X Addr 0
—X Addr 1

4-40 B6
4-40 B6
4-40 A6
4-04 B6
4-32 C3
4-01 C8
4-02 C6
4-02 C6
4-02 C6
4-02 C6
4-02 D6
4-02 D6
4-38 C3
4-18 D9
4-18 D9
4-18 D9
4-18 D9
4-18 D9
4-18 D9
4-18 D9
4-18 D9
4-34 C5
4-34 D5
4-34 D5
4-34 D4
4-34 D6
4-59 B5
4-32 B3
4-32 B3
4-52 B2
4-40 AS
4-52 E8
4-52 D8
4-04 D9
4-02 B9
4-22 E4
4-22 E4
4-02 B9
4-02 B9
4-02 B9
4-02 A9

-4-39 D3

4-02 BY
4-02 B9
4-54 B4
462 C7
4-02 B9
462 C7
4-02 B9
4-34cCa
4-02 A9
4-39 D3

4-32 E8
4-59 C5
4-39 A9
4-24 A4
4-24 A4

4-02 C9

4-34 A4
4-34 C4

—X Addr 2

—X Addr 3

—X Addr 4

—X Addr 6

—X Addr 7

+X Address Check FL
—X Address Error

—X Address Selected FL
—X Address O

+X Address 0, 1,2 or 3
—X Address 2

—X Address 3

—X Address 4

+X Address 4, 5, 6, or 7
—X Address 5

—X Address 6

—X Address 7

X Read Gate Time

X Read Source

X Write Driver Time

X Write Sink

+XX Type

—XX Type

+Y Address Check FL
—Y Address Error

+Y Address Gate 1
+Y Address Gate 2
—Y Address Selected
Y Read Gate Time

Y Read Source

Y Write Driver Time
Y Write Sink

+1442 Indicator*
+20V Rem Reset Key N/O
+20V Rem Stop Key N/O

+20V Storage Protect RY6-2 N/Ott

+2501 Indicator*

+2520 or 2560 Indicator*
+3V Missing Phaset t1

+3V or —3V Lamp Common

4-34 A6
4-34 A6
4-34 A6
4-34 B6
4-34 A9
2-02 Cs8
2-02 C7
2-02 C8
4-34 D9
2-02C7
4-34 DS
4-34 E9
4-34 E9
2-02 C7
4-34 E9
4-34 E9
4-34 E9
4-12 B7
4-12 B7
4-12 B7
4-12 B7
4-18 C8
4-36 A3
4-39 B2

2-02 B8
2-02 B7
4-30 E7
4-30 E7
2-02 A8
4-12 B7
4-12 B7
4-12 B7
4-12 B7

4-01 A7
4-57 C9
4-57 C9
4-10 E3
4-01 A6
4-01 A6
2-01 A7
4-57 D2



Usemeter

A

B

C
Power
Failure
Light on

D

’ Power
Failure
Light off

E
Notes:

¥ bl

v

Main Line
PCB
X

195,/235,/408V ac or

220/380V ac

Primary Power

{41V ac

X wem—

Emergency Switch '_

normal

RFI Filter

CBIH

T5
(Only with 195,
235, or 408V ac

CPI]——

T4

Thermal
Switches
normal

{24V ac

Power-On Key X

T____
X
K2

—
4

24V ac)y

X K]

1. PS2 is installed only when 2311 Disk Storage Drive
and/or 2152(TW) is attached.
2. PS7 is installed only when 2311 is attached

Diagram 6-1. Power-On Sequence, 50 Hz Power Supply

3 v 4 v v 6 v 7 v 8 v 9
cP3 |_ CPBF CP]O'— CP2|—— CP7}———
[ | I 1 1. I
T3 PS10 PS11 N X N X " X ol . X " X $520
F -15V -9 to 12V ower ower ower ower pare ower Midpack Transf
K2up Lamp Ferro ° Power |Gate Gate Gate Gate ‘I pack Trans ormler
Supply 'M K H J
F4 F5 @ ~9to 12V
7.25V acy  §7.25V a>
K1 ;
F2, F3 To
$J2 PS1 PS2 PS15 PS8 3 PS3 PS4 PS6
X Console Bus Power Switch 120V 48V (See Note 1) -T2V +6V -av +12V +6V +3V
Convenience Outlet
L 20V> @ 6V -3V +12 6V +3v
PS7 RR1 Voltage Sense | |
K3 up] — _ - 36V (See Note 2) POS 1 normal
i PS13 (1403 Printer) -
| | -
i I | 36 RR1 Missing Phase | |
CP4,5,6 ‘ | POS 4 normal
! [CP‘? CPH}—‘ ' IBM 2311 Disk Storage Drive -
AC Voltage ’ i RR1 Line ]
to 1/O Units X l 181 ' POS 2 Failure
L ———[ RRI
’; X RY4
| 1 res5 I—J __{ RY4
. [ Fe4 —{ Kss X RYS
! 182 —[ RY6
! X X X RY6
J | —— Storage +20V
- Protect to CPU
RR2
| Signal
l X RY7
S Rves -200> 60V, —{ Feo, 81, 82, 83 ‘ X Delay Cord
X : K3
X RY1 X K86 RR] ‘ e From TB1-5 X RYS
Aux CB's RR2 :
normal ‘ X e —— | 6V Power Ready
N : Light on
X RY12 RR1 K4
] RY2 K5 |
(I S
|
RY3 RY12 —{ k4 —{ k86 ‘
NN |
: ARC P
{ RR2 ——[KS Suppression )
Device P
\ PS8l ——— l
‘ &V 2o e > Iy ‘
: X X X X !
l Controlled ac Controlled ’
(04014) 2020 = 50,000 FEMDM Vol 1 (2/69)




2 v
Main Line
PCB
)|<
208/230V
A Primary Power
RFI Filter
css]_
FS]__
T4
" Y I k3w }
_[Fs
Emergency‘ Switch
’ normal CB3
K1
f—( X
_{Fé AC Voltage
Power | to 1/O Units
Fgulurec D Convenience Outlet
C Light on
Thermal Switches
normal
> {24V ac &3ov RY7
X RY1 X
RR2
Aux CB's
normal
5 h_‘__{sz %
Power
Foilure@—————
Light of:
Power-On Key BemmmmX RY3
XI__
K2
E Notes:

1. PS2 is installed only when 2311 Disk Storage Drive

and/or 2152 (TW) is atta

ched.

2. PS7 is installed only when 2311 is attached

Diagram 6-5. Power-On Sequence,

60 Hz Power Supply

(04015)

2020 = 50,000 FEMDM Vol 1

4 v 5 v 6 v 7 v 8 v 9
oltage Controlled by K2
d= P Fs | ce1} ce2 ]
T3 PS10 PS11 X X X ! 70
K2 UP]—‘ Lamp Ferro ~15V -9 to 12V Blower | Blower | Blower | Blower | Spare | Blower Midpack Transformer
Power | Gate Gate Gate Gate
Supply ' M K H J
__[ Fl _[F2
7.25V o> [7.25V o> -15 -9 1012V
VT
Console Bus
SJ2 PS1 PS2 See Note 1 PS15 PS8 PS9 PS3 PS4 PSé
12 Power Switch +20V -48V (See Note 1) -12v +6V -3V +12V 16V +3V
Iav a> 420 -120> 6V EYD +12 +6V 13V
X
Usemeter ) RR1 Voltage Sens
PS7 9 e
_ - _ _ ~36V (See Note 2) POS 1 normal
PS13(1403 Printer)
! ' ] = Lo -
ailure
F10 CB3 I IBM 2311 Disk Storage Drive
X RY4
181
” X RY4
F85}
| —-[ RR1
182 —] F24 —{ ke X RY6
—-+ RY4
RY7
F X —[Rvs
RR2
X
'
Storage +20V —{ ge |Zy
Protect to CPU ar
Signal K3
RY5 X RYS8
—20V> +60V) ——[ F20, 21, 22, 23
X Power Ready
K86 RR1 Light on c Z)
X frnn X s X N
RY12 RK1 RR1
K4 K5
RY12 —{KS
From TBI-5
‘ +6V
ARC
RR2 ——[K4 Suppression ——[Kgé
Device '
PS81
Cov | 200> +60 +60 +6V
X X X X
Controlled ac Controlled
(2/69)




2 v 3 v 4 v
Power-Off Key
X
RR2 RY4
A
2311 Heads
extended 1

(=] RYS
> =] e

(] rY7 [=] rve

n K3 __@ Power Ready

Light off
B
AC Voltage to K2
1/O Devices off
Power
Off
PS20
Midpack Transformer| & PS10 PSH PS1 PS2 PS15

c PS7 Blowers

Voltage Down
X

RRT POS 1

D R4 é

(=] rys
[=] RV
(=] RY7

> [ ] K3
AC Voltage to
1/O Devices off
Legend
X Activated Relay
E

IE] Deactivated Relay

Diagram 6-10. Power-Off Sequences, 50 and 60 Hz Power Supplies

(04016)

RY8

Power Ready
Light off

K2

2020 = 50,000 FEMDM Vol 1

5 v 6 v 7 v 8 v
Thermal Contact Breaks Line Failure
X X
RY1 RR1 POS 2
Thermal RR1 Storage Protect Signal
Light on POS 3 X >
RY2 | RY4
3211 Heads |
RY4 extended J
2311 Heads _I RYS
extended
(=] rys | RY6
(=] RrY6 RY7
Line Failure
n RY7 . Light on
K3
[=] «3
-
AC Voltage to RY8
AC Voltage to =| RY8 /O Devices off Power Ready
1/O Devices off Power . Light off
Ready
Light off K2
K2
CB Breaks Missing Phase Detection (50 Hz only)
1 i
X RR1 POS 4
RY2 1
Power i X RR1 POS 3
Failure ;
Light on RR1 POS 2
R4 Storage Protect Signal
2311 Heads ]
extended J RY4
RY5
) 2311 Heads |
extended J
RY6 (=] RYS
RY7 [m] RY6
K3 ' (=] Rrv7
Line Failure
Light on
AC Voltage to =] RY8 (=] K3
1/O Devices off Power
Ready
Light off
= | RY8
K2
' Power Ready
Light off
K2

AC Voltage to
1/O Devices off



2 v 3 v 4 v 5 v 7 v 9
Reference Reference Reference Reference
Label Diag |Co-ord Remarks Label Diag |Co-ord Remarks Label Diag |Covord Remarks Label Diag |Co-ord Remarks
AASPCR - - See QJH 030 ATYPRQ - - See QWH 030 ENTRY - - Address /0108/ LEVEL 2 - - See QJH 160
ABADR - - Constant in storage AUNPK 3 - - See UNPK 3 ER - - See PROGER LEVEL 5 - - See 2560,2501,1442 Atch FEMDM*
ABSCR - - See QUH 020 AUXL - - See BUFFER ERROR - - See PROGER LH B-25| C5 .
ACBIN - - See BINPH AVAIL - - See QJH 070 ERROR 1 B-59 | A3 LMVO B-41 | B4
A ACDP 60 - - See QVW 010 AVL B-35 | D8 EXECT B-7 B3 LOGAR - - Log area in storage
ACELG - - See DLPROG AXCC - - See IPHASE EXCEPT B-15| A2 LOGHND | B-9 | A2
ACHKS - - Address of check sum AXCC 1 - - See IPHASE EXCO B-15| B2 LOOPST B-29 | B4
ACLFL1 - - See QYH 020 AXL - - See BUFFER EXC1 B-15| B2 LPACK B-45 | A7
ACLFL 2 - - See QRH 010 AXL 2 - - See BUFFER LPTR B-27 | B5
ACLFL 3 - - See QYK 020 FCP B-33 | C9 LUNPK B-43 | C5
ACNORM - - See NORMPH BAS B-25 | C4 FETCH B-17 | B2 LVLADR - - See QMH 050 STCL Atch FEMDM*
ACTO B-49 | B2 BASP 2 B-25 | C4 FILL B-29 | A4
’ ACT 2 B-49 | B3 BEGIN B-7| B3 FRD B-37 | E5 MACIAR - - Two bytes in storage
ACT 3 B-49 | C4 BINPH - - See 2560,2501,1442 Atch FEMDM* FRDI - - See FRD MANRT B-13 | A2
ACT 4 B-49 | BS BRADR - - Constant in storage MIAR = - Constant in storage
ACT 6 B-49 | B6 BRTOL 1 - - Branch table in storage GETBYT B-37| C5 MODESW - - Address /0012/
ADCH B-37 | B2 BUFFER - - 16 bytes in storage MOVELP B-37 | B5
ADDRSW - - Address 0014 BUSCHK B-35 | B6 HPR B-15| C2 MPIAR - - Constant in storage
ADP B-33 | B4 : BZOP B-45 | Aé HPRI - - See HPR MPLP B-37 | D4
ADR - - Constant in storage MV B-33 | BS
B ADRESS = - Constant in storage CCDE - - Constant in storage 1AR - - See MPIAR MVB45] B-41 D3
AD2FO B-37 | D4 CCLOOP | B-15| D2 INTRPT B-17 | A2 Mvc B-27 | A8
AEND 01 - - See QYH 030 CCODE - Address /0010/ INT 6 B-17 | D5 MvI B-35 | C3
AEND 20 - - See QRH 060 CCOVFL B-33 | B9 INT 15 -17 | D5 MVLP B-39 | A3
AEND 42 - - See QYK 040 CCSET B-39 | D3 INVOP -15 | A7 MVN B-27 | C2
AENTRY - - See ENTRY CCTAB - CC translation table INVOPI - - See INVOP MVN2Té B-33 | C8
AFIL1 - - See QMH 020 cb - - See CCDE INVRG B-25 | B9 MVZ B-27 | C3
AFIL 2 - - See RETPL 1 CDFAST - - See 2560,2501,1442 Atch FEMDM* INVRG 1 - - See INVRG
’ AHAR B-25 | C2 CH B-25 | ¢7 INVX B-23 B8 NEWADR B-39 | B4
AHARP 2 B-25 | D3 CHSTAT - - Address /0011/ IOTRB - - Branch table in storage NEW 1 B-51 B2
AINTB - - See RPQINB CHKSUM - - Hash total field P B-19| B3 NEW 2 B-51 | C2
AINTE - - See QWH 020 clO B-35 | A6 IPACKI _ _ See |PPACK NEW 3 - - See QJH 230
AINTP - - See QYP 060 clol - - See Cl1O IPASR B-25 | A9 NI B-35 | B2
AINTRD - - See QHN 070 cLC B-31 | B4 IPBASR B-23 | A3 NOLACH - - See 2560, 2501 ,1442 Atch FEMDM*
AINTX - - Constant in storage CLRLS B-7 | A3 IPBC B-23 | A7 NORMPH - - See 2560,2501,1442 Atch FEMDM*
c AINT 0 - - See RPQIN 0 CNT - - Constant in storage IPBCR B-23 | A5 NORUN - - Address /0011/
AINT 7 - - See QPH 020 COLOG 2 B-51 A5 IPCLI B-31 B6 NOSIGN B-37 | C5
AINT 8 - - See QMH 030 COUNT - - Constant in storage IPDC11 - - See I[PZCAS NOSPER B-371 A5
AIOCR 1 - - See QPH 030 COUNT7 | B-51 | C2 IPDIAG B-49 | A4 NOTOP - - See QJH 100
AIPH - - See IP cp B-33 | A6 IPDIAI - - See IPDIAG NS B-39 | D3
AIPHAS - - See IPHASE cT B-55 | B6 IPHASE - - See QJH 020
AIPHS - - See |P IPMDI - - See |PMPDP Ol B-35 | C4
AIRPT - - See INTRPT DATAD 1 - - Two bytes in storage IPMPDP B-37 | A3 OPTB B-19 | C2
> AIST - - See 1ST DATASW - - Address /0013/ IPMVO B-41 | A3 OR14 B-29 | C7
AKEY - - See TOTCHK DATERR B-37 | Bé 1PMVOI - - See IPMVO our B-29 | D5
ALENG - - Text length field DBUF - - Address of auxiliary area IPPACK B-45 | A4 ourz - - See QJH 150
ALGHD - - See LOGHND DECCNT B-39 | B3 IPRX B-25 | A5 OFLOW - - See 2560,2501,1442 Atch FEMDM*
ALOAD - - Load address (Col 7) DECODE B-29 | D3 IPSI B-35 | A4 OVRUN - - See 2560,2501 1442 Atch FEMDM*
ALOG - - Address /C1E0/ DEL 1 B-51 | A8 IPSPSI - - See IPSPSW
ALTER B-13 D4 DEL 2 B-51 cs8 IPSPSW B-47 A2 PACK 1 B-45 A5
AMACS - - See QHK 010 DEL 3 B-51 D8 PSS B-27 | A3 PL2TAB - - Branch table in storage
D ANDIFO | B-43 | C7 DEPINS - - See 2560,2501,1442 Atch FEMDM* IPSSI - - See IPSS PL2TB2 - - | Branch table in storage
ANDIOF B-41 | B6 DIAGTB - - See ACT 0 IPT - - Address /0060/ PL3 - - See QSH 020
AND 42 B-23 | C3 DIGSEL B-29 | Aé IPTM B-31 B2 PL4 - - See QUH 030
ANOTOP - - See QJH 100 DIVCHK B-39 | B2 1PUNPI - - See |PUNPK PLé - - See QMH 050
AOVERR - - Address /0054/ DLPROG - - See QJH 220 IPUNPK B-43 A3 PL7TRB - - Branch table in storage
AP B-33 DLPR 2 - - See APL 1 . IPZCAS B-33 A3 PLRST - - See 2560,2501,1442 Atch FEMDM*
APCH 20 - - See QRH 041 DLPR 9 B-51 B2 IRECAL - - Constant in storage PRGCHK B-15 | Aé
APCH 42 - See QYP 070 DLPR 11 - - See QRH 100 IST - - Sense table in storage PRGCL 1 - - See QJH 180
' APL 1 - - See RETPL 1 DLPR 14 B-51 B3 PRGERR - - See PROGER
APRCHK - - See PRGCHK DP -39 | A3 KD2 B-51 B2 PROGER - - See QJH 040
AREAD - - See RDAREA DPI - See DP KEY 1 - - Two bytes in storage PRSEL 1 - - See DLPR 2
ARECAL - - See IRECAL DPLOOP B-39 | D3 KEY 2 - - Two bytes in storage PRTRAP B-11 | B2
ARESET - - See CLRLS DSPM B-33 | A8
ARPQL 2 - - See RPQL 2 DSZ B-33 | A8 L - - Constant in storage QHK 010 - - Constant in storage
ASCAN - - See QSH 040 DVFLW B-33 | A9 L2 - Constant in storage QHN 020 - - Two bytes in storage
ASENS - - Constant in storage LACHAR - - See 2560,2501,1442 Atch FEMDM* QHN 050 - - Constant in storage
E ASPCER - See SPECER ED B-29 | A3 LBIZON B-43 | B5 QHN 070 - - One byte in storage
ASPSW - - See SPSW 1 ENDCD B-59 | B& LGEND - - Address /C27F/ QHSA - - 128 bytes in storage
ASR B-25 | B5 ENDEDT B-29 | D5 LEVEL 0 - See QJH 060 QHS 000 - - See LEVEL 5 start address
ATYPE - - Card type (Col 3) ENDTST B-37 | D5 LEVEL 1 - - See QJH 140 QHS 010 - - See DATAD 1

*See Preface for appropriate Form Number

Diagram B-1. Label Reference List (Part 1 of 2)

(03925)
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SY33-1024-0

FES: $533-1003
2 v 3 v v 5
QHS 020 B-57 B3 REPEAT - - See QJH 010
QHS 030 - - See SPHADX RESCNT - - See SIOC FETMDM*
QHS 040 - - See SRREAD RETPL 1 - - See QJH 130
QHS 050 - - See SIOC FETMDM* RETPL 2 - - See QJH 150
A QHS 060 - - See SIOC FETMDM* RETPL 7 - - See QHS 020
QHS 070 - - Two bytes in storage RPQINB - - Reserved for RPQ
QJHA - - See OPTB RPQIN 0 - - Reserved for RPQ
QJH 010 B-19 | A3 RPQL 2 B-11 | B6
QJH 020 B-19 | B3 RREAD 1 - - See 2560, 2501, 1442 Atch FEMDM*
QJH 030 B-15 Dé RSET B-9 AS
QJH 040 B-15| Dé RXTB - - Op code table in storage
QJH 050 B-15 | A4
> QJH 060 B-21 | A2 SCAN B-17 | A3
QJH 070 B-35 | A8 SCAN 1 B-17 | B3
QJH 080 B-35 E6 SCHEQ 1 B-57 | B4
QJH 090 B-35 D6 SCNDGT B-29 | A7
QJH 100 B-35 D5 SDSAC B-33 | C3
QJH 110 B-47 B2 SENSE B-17 D2
QJH 120 - - See TYPI SENS 3 B-11 A2
QJH 130 B-55 | C4 SETCC - - See QJH 080
B QJH 140 B-55 | A4 SETPT B-59 | D2
QJH 150 B-11 C4 SETSGN B-37 E5
QJH 160 B-11 A2 SGN B-39 | D4
QJH 180 B-51 A8 SHSR B-25| C3
QJH 190 B-51 A8 SIGN - - Constant in storage
QJH 200 B-51 B8 SIGNQ - - Constant in storage
QJH 220 B-51 A3 SIGNR - - Constant in storage
QJH 230 B-51 (o¥ SIGNST B-29 | A8
’ QJH 240 - - Address /C102/ SLM 444 B-41 A4
QJH 250 - - Translate table in storage SNSREQ - - See 2560,2501,1442 Atch FEMDM*
QJH 260 - - Address /C12C/ SP B-33 | A5
QJH 270 - - Address /C13E/ SPCERR B-37 | D3
QJH 280 - - Address /C118/ SPECER - - See QJH 030
QJH 290 - - Two bytes in storage SPES - - See SPECER
QJH 300 - - Two bytes in storage SPHADD - - Constant in storage
QJH 310 B-51 A4 SPHADX - - Constant in storage
c QJH 320 B-51 A5 SPHAD 4 - - Constant in storage
QJH 330 B-51 | Aé SPHAD 6 - - Constant in storage
QJH 340 B-51 Ab SPSW - - See QJH 110
QJH 350 - - Address /C122/ SPSW 1 B-47 | C2
QJH 360 - - Two bytes in storage SRREAD - - Constant in storage
QJH 370 - - Two bytes in storage SSTB - - SS and Sl op code table
QMH 020 B-55 | B2 START B-29 | A4
’ QMH 030 - - See STCL FEMDM* STH B-25 Cé
QMH 050 - - See STCL FEMDM* STOP B - See QJH 050
QPH 020 - - See |OC FEMDM* STOP 1 B-59 | Cé
QPH 030 - - See 10C FEMDM* STORE B-29 | B4
QRH 010 - - See 2560, 2501 ,1442 Atch FEMDM* STPSW B-17 | A5
QRH 041 B-11 B3 STRGR B-29 | C8
QRH 060 B-11 B4 SUBR - - See QJH 200
QRH 100 B-51 B3 SUBR 1 - - See QJH 190
D QSH 020 - - See 1403 Atch FEMDM* SUBR 3 B-51 c8
QSH 030 - - See 1403 Atch FEMDM*
QSH 040 - - See 1403 Atch FEMDM* TABLE - - CC and op code table
QUH 020 B-55 | Cé TESTFL - - See 2560,2501 ,1442 Atch FEMDM*
QUH 030 - - See BSCA FEMDM* TEXCPT B-59 | A6
QVW 010 B-11 B2 TIOB B-35 | Bé6
QWH 020 - - See 2152 Atch FEMDM* TIOBI - - See TIOB
QWH 030 B-11 B5 TMODE B-13 D3
’ QYH 020 - - See 2560,2501,1442 Atch FEMDM* TOADR - - Address /0178/
QYH 030 B-11 B4 TOTCHK - - Two bytes in storage
QYK 020 - - | See 2560,2501,1442 Atch FEMDM* R B-27 | A5
QYK 040 B-11 B5 TSTDGT B-29 | B7
QYP 060 - - See 2560,2501,1442 Atch FEMDM* TSTZON B-7 c3
QYP 070 B-11 B3 TXTCD B-59 | B5
TYPI - - Constant in storage
RCOLBN - - See 2560,2501,1442 Atch FEMDM*
E RDAREA - - | Address /00A0/ UNPK 1 B-43 | B7
RDCHK - - See 2560,2501,1442 Atch FEMDM* UNPK 2 B-43 | C7
READ B-59 | B3 UNPK 3 B-43 D7
READ 1 B-59 | C2

6 v 7
Reference

Label Diag |Co-ord Remarks
WAIT B-35 | B8
WORKIN - - See QJH 090
WRKLP B-59 | C2
XCC - - See EXCEPT
XCCA - - See | PHASE
XCCB - - See IPHASE
XCCBA B-41 Cé
XCCBAA - - See XCCC
XCCC - - See [PHASE
XCCD - - See IPHASE
XCCl - - See EXCEPT
XIO B-35 [ A6
XI01 - - See XIO
YENTR - - See QSH 030
ZAP B-33 | A7

*See Preface for appropriate Form Number

Diagram B-1. Label Reference List (Part 2 of 2) (03925) 2020 > 50,000 FEMDM Vol 1 (3/70)




EXCEPT

See Diagram B-15

Exception and programming
errors routine

v

( Reset key )

CLRLS
See Diagram B-7
Clear local store

LOGOUT
See Diagram B-9

Log-out routine

RETPL 7
See Diagram B-11

Reset program level 7

[— Go to program level 0 i

by circuits and start |

with address entered |

| into reg 7 during i
clear local storage

— % _J

Diagram B-15

Yes

LOV
No

MANRT

See Diagram B-13

See Diagram B-15

Manual routine

Stop

Yes

Register

N

wdisplcy

No

Set parameters for a read
card XIO instruction

E-phase

REPEAT
See Diagram B-19

Common |-phase for
all instructions.

See
o iagram B-19

Diagram B-3. Overall Flowchart

(03926)

Yes

I-phase

Run mode or op code
valid

2020 = 50,000 FEMDM Vol

1

(3/70)

v 6

( Any trap request )

]
|
]

|
Set associated program
level by circuits

Perform 1/O service
phase, log=in service
phase, or address
check service phase

Any other
trap request

Continue with
program level 0




SY33-1024-0
FES: S$33-1003

2 v v 4 v 5 v 6
/00XY/
o | 1 R 4 | s 6 | 7 8 | o9 A | B c | o E F
Address of 2501
0 GPRO Special Engineering GPR 1 QYH 010 GPR 2 Address of 2520/2560 GPR 3 Address of 1442
,/0000/ /1000/ If not attached /2000/ /3000/
A RPQ DAO  * /0088/ QRH 020 * QYK 010 *
GPR 4 Address of GPR 5 Address of BSCA GPR 6 Address Serial 1/0 GPR7 Address of 1/0
v /4000/ 1403/2203 /5000/ /6000/ Channel /7000/ Channel
QSH 010 * QUH 010 QXH 010 * QPH 010 *
Address of Storage Address to Common Address to Common
2 GPR 8 Control GPR 9 1-Phase GPR A 1-Phase GPR B Special Engineering
> QMH 010 * QJH 020 QJH 030 * RPQ DAB *
Address to Common Address to Common Test Overlap Mode
3 GPR C I-Phase GPR D |-Phase GPRE Address of 2152 GPRF TIOB
QJH 020 QJH 020 QWH 010 = /008A/
8 4 10C Work Area
. g . 2520 . 2501
5 Interference Spef:lul . Overrun indicator Print Head Select Ausiliary Last Card Cf:rrlage Control Auxiliary Last Card Detailed Log
Number Engineering for Card Read Parameter N Field . .
Indicator Indicator Switch
> Interrupt Priority Table i
2520 1403 2560 Special 1/0 Storage
6 sloc 1 2501 2560 2203 Bsca | 20 1442 Card 2560 Engineering Channel Control
Read Read A Punch Punch L Punch
Read Print Print
Interrupt Priority Table Intermediate Read Area for Log
Special 2152 /FF/ /F0/ .
7 Engi- Read 12]52. End of EBCDIC Read Buffer Equal Compare E::nldfh
neering Write nquiry IPT ASCIl 9
c Ist Halfword Instruction Current PSW Current PSW Switch DA 1102 Frosrem Portion
8 of Instruction Recall-Address 0-15 16-31 Branch to address Test, if TIOB If yes, move Branch | Branch to address
Op-Code shown in pos: /000B/ /3080/ Address /A463/ shown in pos: /0037/
> General Purpose Registers 1 through 7 must not be used by customer.
If 1/O is attached symbolic address points to entry of appropriate micro-program section. For an 1/O which is not attached, the contents of halfword is 008E.
Fo.r additional information see section "QHNA" CO1 Binder, Pages 13-15
D Cycle Steal | Priority Table
Device One STCL
Device Two RPQ
Device Three 10C
Device Four BSCA
>
E

® Figure B-5. Protected Area and Control and Sense Tables (Part 1 of 2)

(04782)

2020 = 50,000 FEMDM Vol 1
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SY33-1024-0
FES: $533-1003

2 v v 4 v 5 6 v
CTRL and SENS TABLES
CTRL Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7 Bit 8 Bit 9 Bit 10 Bit 11 Bit 12 Bit 13 Bit 14 Bit 15
Dev addr
10 - - - - - - - - - 15 inter- | pei/feset | Carry CCOFL | CCTFL | Ccc2FL | cc3FL
rupt FL
\ Det | Set Not set/ Channel
A og se
1 - - - - - - - - - request lf;f/;esef channel not reset - ::JLSASC" Mask
FL end bits 14-15 FL
SENS Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7 Bit 8 Bit 9 Bit 10 Bit 11 Bit 12 Bit 13 Bit 14 Bit 15
> 10 - } } , - - - - - - - Carry CCOFL | CCTFL | CC2FL | CC3FL
k Missing .
1 - - - - - - - - Stop key Address power - {5\“)’ Instruction _ _
FL Stop phase interrupt step
. Any CE key . Dev addr Time-
12 - - - - - - - - :;tad key Rffg |rsfer unbuffered ﬁ\ny 1o switch Ij'egllsfer 15 inter- sharing
B atte 1/0 busy sy off isplay rupt sw off
13 2 Data switches (byte)
|
14 = 4 Customer address switches
> |
15 4 CE select switches
Halfword | Upper Stor | Lower stor | Decimal Det log
16 - - - - - - - - boundary | address address data request
check check check check FL
C
Data Independent Set/Reset Conditions
CTRL 00-07: Reset program level 0-7
CTRL 08-0F: Set program level 0-7
> CTRL 10: Reset ICPL reset FL
SENS 11: Reset load FL
SENS 11 and channel mask or system reset:
Reset channel end FL
SENS 16 or not process: reset program check FL's
o}
>
E
® Figure B-5. Protected Area and Control and Sense Tables (Part 2 of 2)  (03927) 2020 = 50,000 FEMDM Vol 1 (3/70)




System Reset

When the system reset key is pressed, a trap request in
program level 7 occurs with the difference that the start
address of the level 7 routine is not taken from the IAR of
level 7. The absolute instruction address /C002/ is forced
by hardware.

If a process check has occurred, the system reset routine
starts with testing, the logout area is saved, and the process
check counter is increased by one.

The second step is to clear the complete local store. The
IAR’s (register 7 of every program level) are set to the
starting addresses of the different program level routines;
all other registers, except those used by the system reset
routine itself, are cleared to zero.

Then the low-order core storage area containing indicators
and the interrupt priority table, as well as the first halfword
of the current PSW (location /84/), are reset to zero.

The last step in program level 7 is to reset the ICPL latch
and the program check latches; program level 7 is reset and
the machine comes to the stop in PLO.

Load

With the exception that the ‘load’ latch is also set, depression
of the load key causes the same action as that produced by
the system reset key. The ‘load’ latch is tested when the
system reset routine enters program level 0. If the ‘load’
latch is off, the CPU stops. If it is on, the CPU reads a card
and branches to the first position of the read area. This is
done by providing the appropriate parameters for the card

Diagram B-6. Microprogram Details: System Reset, Load, Stop, Instruction Step, Address Step, and Register Display and Alter (03928) 2020 =>50,000 FEMDM Vol 1

read I/O microprogram and loading the macro IAR with the
data from the address switches.

Stop, Instruction Step, and Address Stop

When the stop key is pressed, the ‘stop’ latch is turned on.
INSTRUCTION STEP and ADDRESS STOP are positions
of the mode switch. These three conditions are tested by

SENS /11/ at the beginning of an I-cycle (no run conditions).

In the case of stop-latch-on or instruction-step-mode the
machine comes to an unconditional stop. In the case of
address-stop-mode or the instruction address not matching
with the position of the address switches, the CPU proceeds
with the next instruction. Only one ‘halt’ instruction exists
in the microprogram.

Register Display and Alter

The test for ‘register display’ or ‘alter’ is located behind the
‘halt’ instruction. The display and alter function is per-
formed according to the rules of the Model 20 console
specifications. The address of the halfword to be displayed
or altered is derived from the register number selected by
data switch 1:

Reg No Displayed Altered
0-3 0080-0087 0080-0087
4-7 ZEROES NOTHING
8-F 4n 4n

n = Register number

(2/69)



2 v 3 v 4
(lR)=Op _ Zone Reg Diag B-59
Reg 5 [ /82 7 3 AD
0 78 15
CLRLS _

A Address of [AR table i Program level 7 is
into reg 6. LR-instr | set by pressed
into reg 5 L System reset key

» BEGIN

/0000/ into reg 4
B
EXECT
Decrease reg nr by 1 Store LR-instruction
in LR-instruction from reg 5 in next
sequence position
’ Execute stored
instruction
(clear register)
¢ No Reg no in
LR=-instr =0
’ TSTZON Zone no in No
LR-instr = 0
Decrease zone no
inreg 5 by 1
D
LOGHND
Diag B-9 Set reg nr to /7/
’ IAR from 1AR-table
into reg 4
Increase pointer to
|AR-table (reg 6)
E
Diagram B-7. Clear Local Store 03929) 2020 = 50,000 FEMDM Vol T (2/69)

v



2 v v
CPU LOG HANDLING
Diag B-7
C
LOGHND
Load /C1EQ/ address
of log area into reg 3 Missing phase
bit on
No
Move first halfword
fi int 2
rom log area into reg Insert new missing
phase bit in reg 0
Load mask /FEQQ/ into
reg 1 (mask out bits 0-6) -
Transfer missing power
No phase bits from reg 0
Any check on into reg 2
Yes
Adjust to-address in
reg 3 by ADD 22
Fetch missing phase
halfword and place in Move to-address from
reg 2 reg 3 intoreg 5
Move numeric from Adjust from-address in
reg 2 intoreg 0 reg 3 by ADD 8
Increase process Load length of area (22)
check counter by /10/ to be shifted into reg 1
Shift missing phase | Example: Shift log area by
bits in reg O to left by 1 | Shift with AH 4 halfwords
| 0001 0001
I 0001 0001
L 0010 0010

Sense /11/ missing
phase latch in geg 1

* See Preface for appropriate FEMDM Form Number

Diagram B-9, CPU Log Handling

(03930)

Store missing phase
halfword from reg 2 in
core position address
defined in reg 5

Reset 1/O and other conditions 2

If UCS feature attached 1

If not go to RETPL 7

|
1

2020 = 50,000 FEMDM Vol 1 (2/69)

RSET

Load /40/ into reg 3
address of work area
and indicators

Load /0040/ into reg 5

Load length count of
54 bytes into reg 1

Clear indicator area and
interrupt priority table.
Reset USASCII/EBCDIC
zone

Load address /84/ of
current PSW into reg 3
and reset bits 0-15

Load stored check sum
intoreg 1 and generated
check sum into reg 2

Check sums equal

Yes

GO

Reset with SENS 16,
program check, and
ICPL latch

QSH 030
YENTR

RETPL 7
Diag B-57

No

Load display /FF/
of deck hash total
check into reg 0

AE

STOP 1
Diag B-59



4

Diagram B-11, Program Level 2 Common Trap Routine

C Program level 2 )

QJH 160
(LEVEL 2)
SENSE 3

Sense /04/ type of
request in reg 4 and
sense /03/

\Es
Any 1/O request

No

PRTRAP
No

QVWwW 010

QYP 070

QRH 060

QWH 030

2560 card print request *

2560/1442 punch request*

2560/2520

*

end request 2152

request

QRH 041

*

2520 punch request

QYH 030

2501 end request

QYK 040

1442 end request

RPQ L2

RPQ end request

Program check

Yes

Store error condition
into reg 2 of level 0

Set start address of
level 0 into reg 7

Note: Service phases have the
following priority:
2560 card print
2520  punch
2560/1442 punch
2501 end
2560/2520 end
1442 end
2152 request

* See Preface for appropriate FEMDM Form Number

(03931)

2020 = 50,000 FEMDM Vol 1

Diag
B-51

QJH 150
(RETPL 2)

Reset program level 2

~
- ~
~ Yi
<7 PL2till up b
~
~ ~
No

to next lower active
program level

(2/69)




Diag B-15

MANRT

Set PSW address
/84/ into reg 3

Fetch PSW 1st byte and
place in reg 0. Fetch
PSW 2nd byte and place

inreg 1
|

Sense mode switch in
reg 2 with mask /44/

Register
alter or display

Sense data switches
inregl

Shift reg 1 by 8 bits
to the left into reg
0 for display

Shift inreg 1 by 4
bits ro right for
address of GPR

Register no

<7

SPSW
Diag B-47

Increase address
inreg 1 by /80/

No

Register
4,5,6,0r7

Yes

Generate invalid
storage address in reg |

Generaté address
of GPR inreg 1

Diagram B-13. Manual Routine

TMODE

(03932 2020 = 50,000 FEMDM Vol 1

Mode switch

Display

Alter

ALTER

Sense address
switches in reg 3

Load contents of
selected GPR into reg 3

Store switches from
reg 3 in selected GPR

]

:H
STOP
Diag B-15

(2/69)



Programming Error Handling

Seven program error conditions exist for the Model 20.
Each condition is identified by a code displayed in the
I-register on the console:

Error Condition Display

. Invalid Op Code

. Address Lower than 144
. Address Exceeds Storage
. Specification Check
Decimal Data Check

. Binary Overflow

. Decimal Divide Check

NNV R WP
R R R R e

Error Conditions 2 through 5 are detected by hardware,
while conditions 1, 6, and 7 are detected by microprogram.
If the microprogram detects a program error, it loads the
appropriate display code into the left-hand byte of LS
register 0 and branches to the exception routine, which
stores the PSW and performs the stop. The difference from
the normal stop is that in an error stop the IAR (6) is
loaded with the I-recall address (address of the instruction
in which the error occurred). In a normal stop, the IAR (6)
contains the address of the next sequential instruction.

A hardware-detected program error causes a trap in pro-
gram level 2. Which of the four possible error conditions
exists is determined by SENS /16/. This information is
transferred to level O, where the appropriate display code
is set. The rest of the action is the same as for the micro-
program-detected program error.

Diagram B-14. Stop Details (03933)

Stop Conditions and Related Displays

Normal Stops

DEC DATA CHECK

BIN OVERFLOW

DEC DIVIDE CHECK

Op Code

P u L S T
SYSTEM RESET 0 0 0 0
HPR - INSTRUCTION 9 4 HALT Identifier (D1-B1)
STOP KEY 0 -
ADDRESS STOP Machine Instruction Instruction Address
Op Code

INSTRUCTION STEP
REGISTER ALTER No of

selected 0 0 Register Data
REGISTER DISPLAY reg

Program Error Stops

INVALID OPCODE
ADDRESS LOWER 144
ADDR EXCEEDS STOR
SPECIFICATION CHECK 0 Machine Instruction Instruction Address

2020 250,000 FEMDM Vol 1 (2/69)




2 v 3 v 4 v 5 v 6 v 7 v 8

EXCEPTION ROUTINE PROGRAMMING ERRORS
. Invalid Op Code
Diag B-19 Diag B-13 and B-21 Diag B-19 and B-49
[ H ‘ Programming errors ) I A l
A EXCEPT INVOP
Sense address switches PRGCHK Set reg O to display 1
and compare with No (I-reg = 1)
instr address (reg 6) Data check
|
QJH 050 INTRPT Set reg O to display 7
> Reg 2fkeg 6 (STOP) Diag B-17 ' (I-reg = 7)
equal Address stop HALT
Register 3 and register Reg 3 Reg 0
b 0 are used for display
purposes E[S[TIRTPTTIUILC
P T 77 7 Customer register
EXC O Diag B-19 for display Lower limit No
B Clear left byte of reg 0 Sense no-run conditions
to provide |-register in reg 2
for display Yes
2 Set reg O to display 4
(I-reg = 4)
EXC1 Ch | end
Diag B-35 annel en | Resiore channel end latch
’ Instruction counter <
into reg 3. Op code
into reg 0
Upper limit No
HPR
C Store Ist halfword of On Yes
instruction in positions i Stop latch
/80/ and /81/ (GPR 0) Set reg O to display 5
(I-reg = 5)
Off
Store |-recall address Sense /43/ in reg 2
in positions /82/ and
> /83/ (GPR 1)
Diag B-33 and B-49
CCLOOP Halfword boundary
Translate CC latches Print buffer v
into binary values scan switch Yes
(C;; I;COESRO Diag B~25,B-23
D Store condition code — ) B-37, and B-39
in position /84/ Current o print buffer scan -
po / PSW C routine QSH 040 Set reg O to display 6
(I-reg = 6)
MANRT
Store current instruction Diag B-13 i
address in positions QJH 040
/86/ and /87/ (PROGER)
’ Load |-recall address
into reg 6
E

Diagram B-15. Exception Routine and Programming Errors (03934) 2020 = 50,000 FEMDM Vol T (2/69)



2 v

TEST AND STORE HARDWARE INTERRUPT CONDITIONS
Diag B-15

INTRPT

Load address of interrupt
sense table into reg 0

|

Clear reg 1 to zero

Load address of sense
instruction into reg 3

FETCH

First entry from priority
table into reg 1

End of table

Move DA/FS second
entry into reg 2

Move address from
reg 0 in core position
addressed by reg 3

’ Adjust address in
reg 3 by -1

SENSE

Sense interrupt
condition in reg 4

Is significant zero

Clear DA/FS in
’ reg 2 with /00/

Insert interrupt
condition into core
position addressed by
reg |

Diagram B-17. Interrupt Handling (03935)

v

SCAN INTERRUPT PRIORITY TABLE

SCAN

Clear reg 0 to /00/

|

Load address of pricrity
table /60/ into reg 1

|

Clear reg 2 to /00/

SCAN1

Fetch 1 byte from
reg | inforeg 2

Binary zero

Yes

Clear channel end
condition in reg 5

No

Adjust table pointer
inreg 1 by 1

Reset table entry
to zero

Load /18/ in reg 0 and
CTRL channel end latch

2020 = 50,000 FEMDM Vol 1 (2/69)

QJH 020
(1-~PHASE)
Diag B-19

3 v

STPSW

Address of old
PSW 144 into reg 4

Address of current
PSW /84/ into reg 5

Move first byte of
PSW and store DA/FS

Increment from
register inreg 5 by 1

Address of new
PSW 148 into reg 3

Generate device
address intoreg |

STORE OLD PSW AND BRANCH TO SPECIAL 1/O ROUTINE

Branch indirect,

| according to Da, to
special E-phase of
associated 1/0 unit

DA Label
0 e RPQINO
1 —_— SPSW
2 — SPSW
3 — SPSW
4 —_— SPSW
5 — SPSW
INT6 6 Reset DAS interrupt latck » SPSW
7 — QPH 020
8 —_ QMH 030
9 Invalid DA — SPSW
10 Invalid DA e SPSW
11 —_— RPQINB
12 Invalid DA — SPSW
13 Invalid DA —_ SPSW
14 — QWH 020
INT15 15 Reset DAIS5 interrupt latch mSPSW

SPSW see QJH 110 Diag B-47




2 v 3 v 4 v 5 v

( Entry from 1/O roufines)

Diag B-17, B-23, B-25, B-27, B-29, B-31, B-33,
B-35, B-37, B-39, B-41, B-43, B-45, B-47, and B-49

A — QJH 010
(REPEAT)
Load machine NSI
into reg 6
QJH 020
(1-PHASE)
Diag B-15, B-23, and B-47 Run condition No (Address Stop. Mode, Missing Phase,
Instruction Step Mode, or any 1/O Interrupt)
B Yes
K [ N
- EXCEPT
Diag B-15
1P
Save machine NSI from
’ reg 6 to I-recall position
Op code into reg 0. - If address check,
2nd byte into reg 1 : branch to trap 2
C
OPTB Op Code Mnemonic ‘Diagram Op Code Mnemonic Diagram
/07/ BCR = B-23 /98/ ClO ¢ B-35
/0D/ BASR 2. B-23 /D0/ X0 ¢ B-27
> A AR T B-25 /p1/ MVN ¢ B-27
/18/ SRz B-25 /D2/ MVC ¢ B-27
/40/ STH 4 B-25 /D3/ MVZ ¢ B-27
/47/ BC « B-23 /D5/ cLe B-31
/48/ LH B-25 /bC/ mw B-27
/49/ CH B-25 /DE/ ED - B-27
/4N AH B-25 /F1/ MVO . B-41
/48/ SH B-25 JF2/ PACK © B-45
D /AD/ BAS « B-25 /F3/ UNPK © B-43
/81/ SPSW + B-47 /F8/ ZAP B-33
/83/ -DIAGN B-49 /F9/ cP . B-33
/N/ ™ B-31 /FA/ AP B-33
/92/ MVI B-35 /FB/ P B-33
/94/ NIy B-35 JFC/ MP - B-37
/95/ CLI ¢ B-31 /FD/ Dp ¢ B-37
’ /96/ o1 4 B-35
/99/ HPR. B-35
/9N TIOB B-35 all other codes are invalid op B-15
(off-page
connector A)
E

Diagram B-19. Common |-Phase for all Instructions (03936) 2020 = 50,000 FEMDM Vol 1 (2/69)



Entry from
system reset

QJH 060
(LEVEL 0) OFf
A Load latch
On
H
Force op code /D0/ Q(;?OOS)O
’ (X10) into reg 0 Diag B-15
Force DA/FS /12/
(read card) into reg 1
B
Load start address from
address switch (009C)
into reg 3
’ Load start address from
reg 3 into reg 6
Set field length /50/
=80 into reg 5
C
:F
X10
Diag B-35
D
E

Diagram B-21. Load Routine (03937) 2020 = 50,000 FEMDM Vol 1 (2/69)



Branch and Store (BASR), Branch, RR Format

roo IRIEQ]

0 78 11215

® Objective: the rightmost 16 bits of the PSW (the updated
instruction address) are stored as link information in the
GPR specified by R1. Subsequently, the instruction
address is replaced by the branch address.

® R1 is the address of a GPR into which the NSI address
is stored.

® R2 is the address of a GPR which contains the branch
address.

The branch address is determined before the link information
is stored.

When the R2 field contains zero, the link information is
stored without branching.

Branch On Condition (BCR), Branch, RR Format

1
[ 07 IMlgkzl

0 78 111215

® Objective: the updated instruction address is replaced
by the branch address if the state of the condition code
is as specified by M1; otherwise, normal instruction
sequencing proceeds with the updated instruction address
(0000 0111).

o Ml is a four-bit field, used as a mask.

® R2 is the address of a GPR which contains the branch
address.

The M1 field is used as a four-bit mask. The four bits of the
mask correspond, left to right, with the four condition
codes shown in the following:

Condition Code Instruction Bits

0 0 8
0 1 9
1 0 10
1 1 11

Diagram B-22. Programming Instruction: BASR, BCR, and BC, Branch, RR Format

The branch is successful (that is, occurs) whenever the con-
dition code has a corresponding mask bit of one.

When all four mask bits are ones, the branch is uncondi-
tional. When all four mask bits are zero or when the R2
field contains zero, the branch instruction is equivalent to
a no operation.

Branch On Condition (BC), Branch, RX Format

47 M1 0 | B2 D2

0 78 1112 1516 1920 31

® The updated instruction address (NSI address) is replaced
by the branch address if the state of the condition code
is as specified by M1; otherwise, normal instruction
sequencing proceeds with the NSI address.

® M1 is a four-bit field used as a mask.
® The /0/ four-bit field is not used and must be /0/ (0000).

® B2 and D2 are the direct or effective main storage address
which is used as a branch address.

The M1 field is used as a four-bit mask. The four bits of
the mask correspond, left to right, with the four condition
codes, 0, 1, 2, 3, as shown in the following table:

Condition Code Instruction Bits

0 0 8
0 1 9
1 0 10
1 1 11

The branch is successful whenever the condition code has
a corresponding mask bit of one.

When all four mask bits are ones, the branch is uncondi-
tional. When all four mask bits are zero, the branch instruc-
tion is equivalent to a no operation.

(03938) 2020 = 50,000 FEMDM Vol 1 (2/69)



|-Phase and E-Phase for BASR

Op Code
Reg O [/ T /9 [/ ]
0 78 15
Operand Addresses
A Reg! [ £00/ | R T RrR2 |
0 78 15

BASR
(from Diag B-19)

PBASR

Split 2nd byte; oprd 1
address into reg 5 and
oprd 2 address into reg 4

Operand 1 address
into reg 2 and shift

» left by 2 bits
Operand 2 (branch
address) into reg 3
Operand 2 address
B =0 (no branch) \
No Oprd 2
address positive
Yes
’ Store machine NSI
address as branch
address
C
AND 42
Oprd 1
and oprd 2 addr
valid
Yes

INVRG
Diag B-25

Diagram B-23. BASR, BCR, and BC [-Phase and E-Phase

BASP2

Store machine NS|
address in operand 1
addressed by reg 2

Move branch address
from reg 3 for machine

NSl into reg 6

1-Phase and E-Phase for BCR

Op Code
Reg0 [ /00/ [ 0/ T /7/ ]
0 78 15
Operand Addresses
Reg 1 Lo/ [ M ] Rz ]
0 78 15

5 v

BCR
(From Diag B-19)

IPBCR

Split 2nd byte;
M1 into reg 3 and
R2 into reg 2

R2 field O

No

Load condition code and
AND with mask in reg 3

No
R2 in reg 2 valid

N:
INVRG
Diag B-25

Branch address into reg 6
(machine NSI)

Sense no run latches
with SENS 11 in reg'5

No run condition

Diag B-19

v 7

|-Phase and E-Phase for BC

Op Code
RegO0 00/ | /4/ 1 /7/ ]
0 78 15
Operand Addresses
Regl L0/ T w1 T x 1]
0 78 15

v 8

BC
(from Diag B-19)

IPBC

Split 2nd byte;
M1 into reg 3 and
X into reg 2

Load condition code and
AND with mask in reg 3

Split 2nd halfword;
B2 into reg 0 and
D2 into reg 1

X field =0

Yes

No

Mask and CC matches

Yes

No

Generate branch address
and store info reg 6

(machine NSI)

:E
QJH 020
(I=PHASE)

Diag B-19

(03939)

2020 = 50,000 FEMDM Vol 1

(2/69)

INVX

Load error code display
6 for specification

error

M:
QJH 040
(PROGER)

Diag B-15




Add Halfword (AH), Fixed-Point, RX Format

4A l Rl I 0 IBZ D2
0 78 1112 1516 1920 31

o The second operand is added to the first operand.
o The sum is placed in the first operand location.

e R1 is the address of a GPR which contains operand 1.

The /0/ four-bit field is not used and must be /0/ (0000).

e B2 and D2 are the direct or effective main storage
address and must be even (boundary).

Operands and sums are treated as 15-bit integers with signs.
The operation is performed by adding all 16 bits of both
operands. If the carries out of the sign bit position and the

high-order numeric bit position agree, the sum is satisfactory.

If they disagree, an overflow has occurred. The sign bit is
not changed after the overflow. A positive overflow yields
a negative final sum and a negative overflow results in a
positive sum. An overflow results in a binary overflow error
condition; the CPU stops and DR-I contains an /8/ to indi-
cate binary overflow.

Subtract Halfword (SH), Fixed-Point, RX-Format

I 4B IRI I 0 IBZ l D2
0 78 1112 1516 1920 31

® The second operand is subtracted from the first operand
and the difference is placed in the first operand location.

® R1 is the address of a GPR which contains operand 1.
® The /0/ four-bit field is not used and must be /0/ (0000).

® R2 and D2 are the direct or effective main storage address
of operand 1 and must be even (boundary).

Operands and differences are treated as 15-bit integers with
a sign. Subtraction is performed by adding the twos com-
plement of the second operand to the first operand. All 16
bits of both operands participate as in the add instruction.
If the carries out of the sign bit position and the high-order
numeric bit position agree, the difference is satisfactory.

If they disagree, an overflow has occurred, resulting in a
binary overflow error condition; the CPU stops and DR-I
contains an /8/ to indicate binary overflow. Subtracting a

Diagram B-24. Programming Instruction: AH, SH, LH, STH, CH, BAS, AR and SR, Fixed-Point, RX Format

maximum negative number from another maximum negative
number gives a zero result and no overflow.

Load Halfword (LH), Fixed-Point, RX Format

I 48 [RI I 0 I B2 I D2
0 78 1112 1516 1920 31

® The halfword second operand is placed in the first oper-
and location.

® R1 is the address of a GPR which contains the operand 1.
® The /0/ four-bit field is not used and must be /0/ (0000).

® B2 and D2 are the direct of effective main storage address
of operand 2.

If the four-bit field (12-15) is not /0/, the CPU stops with a
/6/ in DR-I to indicate a program (specification) error.

The operand 2 address must be even (boundary). If it is
not even, the CPU stops. DR-I contains a /6/ to indicate a
program (specification) error.

Store Halfword (STH), Fixed-Point, RX Format

"

1112 1516 1920 31

e [o]ow]
0 78

® Objective: store the first operand at the halfword second
operand location.

® R1 is the address of a GPR which contains operand 1.
® The four-bit field is not used and must be /0/ (0000).

® B2 and D2 are the direct or effective main storage address
of operand 2.

In this operation, operand 2 and not operand 1 is replaced
(destroyed). If the four-bit field (12-15) is not /0/, the
CPU stops with a /6/ in DR-I to indicate a program (speci-
fication) error.

Compare Halfword (CH), Fixed-Point, RX-Format
L49 IRllorszl D2 1
0

78 1112 1516 1920 3l
® The first operand is compared with the second operand.

® The result of the comparison is saved in the condition
code latches.

(03940)

® R1 is the address of a GPR which contains operand 1.
® The /0/ four-bit field is not used and must be /0/ (0000).

® B2 and D2 are the direct or effective main storage address
of operand 2.

Comparison is algebraic. Both operands are treated as 15-bit
integers with signs. Operands in registers or storage are not
changed as a result of the operation. If the four-bit field
(12-15) is not /0/, the CPU stops with a /6/ in DR-I to
indicate a program (specification) error.

Branch and Store (BAS), Branch, RX Format

ra"D lRlIOIBZI D2 I

0 78 1112 1516 1920 31

® The rightmost 16 bits of the PSW (the updated instruction
address) are stored as link information in the GPR speci-
fied by R1.

® Subsequently, the instruction address is replaced by the
branch address.

® R1 is the address of a GPR which receives the NSI address.
® The four-bit field is not used and must be /0/ (0000).

® B2 and D2 are the direct or effective main storage address
which is used as branch address.

Add (AR), Fixed-Point, RR Format

1A [ R1 R2
0 7 8 1112 15

Objective: add the second operand to the first operand.

The sum is placed in the first operand location.

R1 is the address of a GPR which contains operand 1.

R2 is the address of a GPR which contains operand 2.

Operands and sums are treated as 15-bit integers with sign.

Addition is performed by adding all 16 bits of both operands.

If the carry out of the sign-bit position and the high-order
numeric bit agree, the sum is satisfactory. If they disagree,
an overflow has occurred. A positive overflow yields a
negative final sum, and a negative overflow results in a posi-
tive sum. An overflow results in a binary overflow error

2020 250,000 FEMDM Vol 1 (2/69)

condition. The CPU stops and DR-I contains a /8/ to indi-
cate the binary overflow.

Subtract (SR), Fixed-Point, RR Format

l 1B IR] ER2]

0 78 1112 15

® Objective: subtract the second operand from the first
operand.

® The difference is placed in the first operand location.
® R1 is the address of a GPR which contains operand 1.
® R2 is the address of a GPR which contains operand 2.

Operands and differences are treated as 15-bit integers with
sign. Subtraction is performed by adding the twos comple-
ment of the second operand to the first operand. All 16
bits of both operands participate as in the add instruction.
If the carry out of the sign bit position and the high-order
numeric bit position agree, the difference is satisfactory.

If they disagree, an overflow has occurred, resulting in a
binary overflow error condition; the CPU stops and DR-I
contains an /8/ to indicate a binary overflow.



AR and SR
(from Diag B-19)

IPASR

Oprd 2 addr into reg 3
and shift left by 2.,
Oprd 1 addr into reg 2
and shift right by 2

Load operand 2
addressed by reg 3
into reg 4

INVRG

Diag B-23

GPR addr
specified by R1 and
R2 valid

Load error code display
5 for addressing error
into reg 0

2 v 3 v 4 v 5 v 6 v 7 v 8 v
|-Phase and E-Phase for AH, SH, LH, STH, CH, BAS (AH, SH, LH, STH, CH, ) I-Phase for AR and SR
E-Phase for AR and SR gnd BAS (from Diag B-19)
d Op Code
Op Code 1PRX _ Reg0 [ L0/ 1T /1 /X 1]
Reg 0 (! 00, 7[8 X/ 1 /X 7‘5 Read out B2 and store f If address check, 0 78 15
inreg 2. Read out D2 : branch to trap 2
A and store in reg 3 Operand Addresses
Operand Addresses Reg1 [ Z00/_ R T r2 ]
Reg! L 00/ | ®r T /0/ ] 0 78 15
0 78 15
Generate operand 2 |
address out of B2-D2.
Result into reg 3
Shift operand 1 address
by 2 into reg 2
B -
Operand 2 into reg 4 | If address check,
L___ branch to trap 2
ASR
No GPR addr
specified by R1
» valid
Load error code display 6
if specified reg = 0-7, or
display 5 if programmed — —
its 12-15 t 0
bits are no AH/AR SH/SR BAS Which Op code LH STH CH
C
AHAR SHSR BAS STH CH
Add operands and store Subtract operands and Adjust branch address Adjust data address .
result into core position store result into core in reg 3 by -2 in reg by -2 Operand 1 into reg 2
addressed by reg 2 and position addressed by
set CC reg 2 and set CC
BASP 2 LH
| 2 Store machine NSI in Move halfword from Store halfword addressed Subtract oprd 2 from oprd
- operand 1 (addressed reg 4 and store info by reg 2 into core position] 1 (reg 4 from reg 2).
by reg 2) GPR defined by reg 2 addressed by reg 3 Result in reg 2 |
AHARP 2 1

Sense condition code
and store into reg 0

No

Move branch address
from reg 3 for machine
NSI address into reg 6

Sense condition code
and store into reg 1

Overflow bit set

Yes

Load error code display
8 for overflow error
into reg 0

Diagram B-25. AH, SH, LH, STH, CH, BAS, AR, and SR I-Phase and E-Phase

M:
Q.H 040

(PROGER)
Diag B-15

(03941)
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Indicating negative
result of subtraction

Remove overflow bit from
CC and reverse bits 2 and
4 since result of SH was
negative. Set new
condition code

E

QJH 020
(I-PHASE)
Diag B-19

M:
QJH 040

(PRO GER)
Diag B-15



Move Zones (MVZ), Logical, SS Format

Translate (TR), Logical, SS Format

7w [« [+ o [=) =

I DC L L l 5]“2 D1

[ee} L o2 |

0 78 1516 1920 -

@ Objective: the four high-order bits of each byte in the
second operand field (the zones) are placed in the corres-
ponding bit positions of the first operand field. The
four low-order bits of each byte (the numerics) remain
unchanged in both operand fields.

o L is the field length of both operands.
e Bl and D1 are the main storage address of operand 1.
e B2 and D2 are the main storage address of operand 2.

The instruction has the SS format and, therefore, is a
storage-to-storage move. Movement is left to right through
each field and the same overlapping field conditions may
arise as in the preceding move instruction.

Transfer 1/0 (X10), Logical, SS Format

31 32 35 36 47

[ [] o

| Do IDA[FSIBIr?e DI
0 78 1112 1516 1920

The device address (DA) specifies the I/O device to which
output data is to be transmitted, or from which input data

is to be received.

The function specification (FS) specifies the input or
output function to be performed on the I/O device addressed
and the particular component of the addressed device
(when required).

The main-storage location of the first byte in the input or
output data field is derived from the contents of the B1-D1
fields according to the rules for direct or effective address
generation.

The field or record length of the input or output data in
main storage is derived from the contents of the B2-D2
fields.

The field length specification for input or output data
fields in main storage is the actual number of bytes in the
field. Whereas for variable field length processing opera-
tions, the field length specification is the number of bytes
extending beyond the first byte.

Move Numerics (MVN), Logical, SS Format

3132 35 36 47

0 78 1516 1920 3132 3536 7

o Objective: the second operand address designates the
beginning of a translate list. The binary value of each
byte of the first operand selects a position within this
list. The contents of this position replace the selecting
byte in the first operand.

o L is the field length of both operands.
e Bl and D1 are the main storage address of operand 1.
e B2 and D2 are the main storage address of operand 2.

The bytes of the first operand are selected one-by-one for
translation. Each argument byte is added to the entire
initial address, the second operand address, in the low-order
bit positions. The sum is used as the address of the function
byte which then replaces the original argument byte. The
operation proceeds until the first operand field is exhausted.
It is permissible for the list and the first operand field to
overlap.

Move Characters (MVC), Logical, SS Format

[ o [« =

1516 1920 3132 3536 47

o T
0 78

e Objective: the second operand is placed in the first oper-
and location.

e The SS format is used for storage-to-storage move.

o In the storage-to-storage move, the fields may overlap in
any desired way. Movement is left to right through each
field, one byte at a time.

o The bytes to be moved are not changed or inspected.
The condition code is not changed.

o L is the field length of both operands.
e Bl and D1 are the main storage address of operand 1.

e B2 and D2 are the main storage address of operand 2.

Edit (ED), Logical, SS Format

[ /D1/ I L

[off o [uif o

T T
IBI : DI 152 : D2 ]

0 78 1516 19 20

® Objective: the four low-order bits of each byte in the
second operand field (the numerics) are placed in the
low-order bit positions of the bytes in the first operand
field. The four high-order bits of each byte (the zones)
remain unchanged in both operand fields.

o L is the field length of both operands.
e B1 and D1 are the main storage address of operand 1.
e B2 and D2 are the main storage address of operand 2.

The instruction has the SS format and, therefore, is a storage-
to-storage move. Movement is left to right through each
field. The fields may overlap in any desired way.

Diagram B-26. Programming Instruction: MVN, MVZ, TR, ED, X0, and MVC, Logical, SS Format

3132 3536 47

1516 1920 31 32 3536 47

® The format of the source (the second operand) is changed
from packed to zoned, and is edited under control of
the pattern (the first operand).

o The edited result replaces the pattern.

o Editing includes sign and punctuation control, and the

suppression and protection of leading zeros.

o Editing facilitates programmed blanking of all-zero fields.

o Several numbers may be edited in one operation, and

numeric information may be combined with text.

o The op code is DE (1101 1111).

(03942)

o L is the field length of the pattern (first operand).
e BI and D1 are the main storage address of the pattern.
o B2 and D2 are the main storage address of operand 2.

The field length applies to the pattern (the first operand).
The pattern has the unpacked format and may contain any
character. The source (the second operand) has the packed
format and must contain valid digit and sign codes. The
four left bits of a byte must be 0000-1001, otherwise a data
error occurs.” The right four bits are recognized as either

a sign or a digit.

Both operands are processed left to right, one character
at a time. Overlapping pattern and source fields give
unpredictable results.

The character to be stored in the first operand field is
determined by three items; the digit obtained from the
source field, the pattern character, and the state of a trigger,
called the S trigger. One of three actions may be taken as
follows:

1. The source digit may be stored.
2. The pattern character may be left unchanged.
3. A fill character may be stored.

Programming Notes

As a rule, the source operand is shorter than the pattern
since it yields two digits (or a digit and a sign) for each
source number.

When a single instruction is used to edit several numbers,
the zero-field identification is provided only for the last
field.

The following table gives the details of an editing opera-
tion. The leftmost columns give the pattern character and
its code. The next columns show the states of the digit and
the S trigger used to determine the resulting action. The
rightmost column shows the new setting of the S trigger.

Character Name and ExamineTrigger — Digit Result Trigger
Code Purpose  Digit Status  Status Char  Set

0010 0000 Digit select Yes s=1 Digit
s=0 dnot0 Digit s=1
s=0 d=0 Fill
0010 0001 Significance s=1 Digit
start Yes s=0 dnotO Digit
s=0 d=0 Fill s=1
0010 0010 Field Fill s=0
separator No
Other Message s=1 Leave
insertion No s=0 Fill
Legend:
d - Source digit
s - S trigger 1: minus sign; digits or pattern used
0: plus sign; fill used
Digit - A source digit replaces the pattern character
Fill - The fill character replaces the pattern character

Leave - The pattern character remains unchanged

S Trigger

The S trigger is used to control the storing or replacing of
source digit and pattern characters. Source digits are
replaced when zero suppression or protection is desired.
Digits to be stored in the result, whether zero or not, are
termed significant. Pattern characters are replaced or stored
when they are significance-dependent or sign-dependent,
such as punctuation or credit symbols. The S trigger is also
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used to record the sign of the source and set the condition
code accordingly.

The S trigger is set to the zero state at the start of the
operation and is subsequently changed, depending upon
the source number and the pattern characters.

Pattern Character

Three pattern characters (digit-select character, significance-
start character, and field-separator character) have a special
use in editing as follows:

Note: The three characters are replaced either by a source

digit or by a fill character; their encoding is shown in the

table under “Programming Notes”.

1. The digit-select character causes either a source digit or
the fill character to be inserted in the result field.

2. The significance-start character has the same function as
the digit-select character. It also indicates that the
following digits are significant.

3. The field-separator character identifies individual fields
in a multiple-field editing operation. The character is
replaced by the fill character. The S trigger is set to zero
and testing for a zero-field is re-initiated.

4. All other pattern characters are treated in a common
way. If the S trigger is one, the pattern character is left
unchanged; if the S trigger is zero, the pattern character
is replaced by the fill character.

If the pattern character is either a digit-select or a signifi-
cance-start character, the source digit is examined. The
source digit replaces either of these pattern characters if
the S trigger is one or if the source digit is non-zero. A non-
zero digit inserted when the S trigger is zero causes the S
trigger to be set to one to indicate that the following digits
are significant. If the S trigger and the source digit are
both zero, the fill character is substituted for either the
digit-select or significance-start character.

Source Digit

When the source digit is stored in the result, it is expanded
from the packed to the zoned format by attaching a zone.
The zone code is 1111 in thé binary coded decimal mode
and 0101 in the USASCII mode.

The source digits are examined only once during an editing
operation. They are selected eight bits at a time from the
second operand field. The four leftmost bits are examined
first. The four rightmost bits remain available for the next
pattern character which calls for a digit examination. How-
ever, the four rightmost bits are inspected for a sign code
immediately after the four leftmost bits are examined.

Any of the plus-sign codes (1010, 1100, 1110, or 1111)
set the S trigger to zero after the digit is inspected, whereas
the minus-sign codes (1011 and 1101) leave the S trigger
unchanged. When one of these sign codes is encountered
in the four rightmost bits, these bits no longer are treated as
a digit, and a new character is fetched from storage for the
next digit to be examined.

A plus sign sets the S trigger to zero, even if the trigger
was set to one for a non-zero digit in the same source byte
(or by a significance-start character for that digit).

Fill Character

The fill character is obtained from the pattern as part of
the editing operation. The first character of the pattern is
used as the fill character and is left unchanged in the result

field, except when it is the digit-select or significance-start
character. In the latter cases, a digit is examined and, when
non-zero, inserted.

Result Condition

To facilitate the blanking of all-zero fields, the condition

code is used to indicate the sign and zero status of the last

field edited. All digits examined are tested for the code

0000. The presence or absence of an all-zero source field

is recorded in the condition code at the termination of the

editing operation. The use of the condition code is as

follows:

1. The condition code is made O for a zero source field,
regardless of the state of the S trigger.

2. For a non-zero source field and an S trigger of one, the
code is made 1 to indicate less than zero.

3. For a non-zero source field and an S trigger of zero,
the code is made 2 to indicate greater than zero.

The condition-code setting pertains to fields as specified
by the field-separator characters, regardless of the number
of signs encountered.

For the multiple-field editing operations, the condition-
code setting reflects only the field following the last field-
separator character. When the last character of the pattern
is a field-separator character, the condition code is made 0.



2 v 3 v 4 v 5 v 6 v 7 v 8 v 9

1-Phase for MVN, MVZ, TR, ED, and XIO MVN,MVZ,TR,ED, and E-Phase for TR |-Phase and E-Phase for MVC MVC
XI1O (from B-19) (from Diag B-19)
Op Code 1 Op Code
Reg0 [ 00/ T X/ T 7% ] Rea O [ oo/ T /o/ T /727 1]
0 78 15 0 78 15
PSS B \ | MVC
Length Count Bl into reg 2. [ If address check, TR Length Count Bl into reg 2. : If address check,
A Reg 1 [ /00/ T L ] D1 into reg 3 ! branch to trap 2 Move operand 1 Reg 1 L 0o/ | L ] D1 intoreg 3 . L branch to trap 2
0 78 15 address into reg 4 0 78 15
. 1
s Generate operand 1 Generate operand |
address and store lncreant length address and store
into reg 3 count inreg 1 by 1 into reg 3
- [ I - -
B2 into reg 4. I[ If address check, LPTR B2 into reg 4. ; If address check,
D2 into reg 5 | branch to trap 2 D2 into reg 5 1 branch to trap 2
Clear reg 2 to /0000/
B | |
Generate operand 2 Generate operand 2
address and store - address and store
into reg 5 Oprd 1 byte addressed | If address check, into reg 5
by reg 3 into reg 2 branch to trap 2
| | .
Move bytes addressed by i If address check,
’ MVN . Xio ED TR Add operand 2 addr to reg 5 into core storage L branch to trap 2
Whlch_ op code 1 oprd 1 byte inreg 2 position addressed by
(generate list addr) reg 3. MVB with auto-
MvZ . .
| matic length count is used
MVN MVZ _
C Move numerics from 2nd : If address check, : Move zone from 2nd Move addressed byte [ If address check,
operand (addressed by L branch to trap 2 B operand (addressed by in translate list to | branch to trap 2
reg 5) into 1st operand reg 5) into 1st operand | operand 1 location |
(addressed by reg 3). (addressed by reg 3).
MVN with automatic MVZ with automatic
| length count is used length count is used
Decrement length
' i count inreg 1 by 1
I F l l \ l
X110 ED
Diag B-35 Diag B-29
No
I Length count 0 I
D Yes

> ()

QJH 0202
(I-PHASE)
Diag B-19

Diagram B-27. MVN, MVZ, TR, ED, XIO, and MVC [-Phase and MVN, MVZ, TR, and MVC E-Phase (03943) 2020 =50,000 FEMDM Vol 1 (2/69)



Diagram B-29. EDIT E-Phase

2 v

Op Code
Reg0 [ /00/ T /7 1 /E/ |
0 78 15

Diag B-27

Length Count ED
L
Reg ! Io — 7|g 1]5 Length count into reg 2
Reg3 | Operand 1 Address ]
9 0 15 Set zero field indicator
(CC) to zero
Reg 5 | Operand 2 Address |
0 15

Save machine NSI in
core storage

L
If address check,
branch to trap 2 |

22 F\Euﬁ Seger x;ﬁ/\

Read out 1st character
and store into reg 4 left
byte (fill character)

Move standard zone
to reg 4 right byte

S-trigger

Off

FILL

Set fill character to
output reg (reg 1)

STORE ~

Store output reg in
operand 1 location

DIGSEL

(Reg 0 = not minus) Left

Obtain source byte and
split into digits; left
digit to output reg

(reg 1)

Is significant
character reached

Set digit indicator to
left and set significant
character reached
indicator

(Digit Select
Character)

Right (Reg O = minus)

Digit indicator

SCNDGT

Set digit indicator to
left. Move right digit
to output reg (reg 1)

TSTDGT

Digit indicator 0

<0

Set zero field ind(CC)
to not zero.
Turn on S-trigger

Set digit indicator to right

LOOPST
Set S-trigger in reg 6 Decrement length
to /0000/ count by 1
Length count 0
Read out next pattern
Qiﬂm chfuracter frpm operand
b I intoreg 1
: )|
DECODE ENDEDT
Digit select character ?ef condition code
into reg 1
out

Significant
start character
%

L
Field separation character :

(03944)

Reset S-trigger and set
zero field indicator (CC)

to zero

2020 = 50,000 FEMDM Vol 1 (2/49)

Place machine NSI
into reg 6 again

9

QJH 020
(1~PHASE)
Diag B-19

SIGNST

S ~trigger on

Set significance
start indicator

|

OR 14

Zone to digit in
output reg (reg 1)

S-trigger on

Turn on S-trigger if
significance start
ind is on

STRGR

Left digit processed

If plus sign, turn
off S-trigger

h©



Test Under Mask (TM), Logical Data, S| Format

[+ T« o] o ]

78 1516 1920 31

o The first operand one byte is ANDed with the second
operand (one byte) to set the condition code.

® 12 is the operand 2 and is called mask.

e B1 and D1 are the direct or effective main storage address
of operand 1.

The condition code is set to:

00 (Zero):  If operand 1 and operand 2 (mask) have

no corresponding bits.

11 (All ones): If operand 1 has bits (1) in all correspond-
ing positions where the operand 2 (mask)
has bits (1).

For all other bit patterns in operand 1 or
operand 2.

01 (Mixed):

Compare Logical (CLC), Logical Data, SS Format

[ /DS/ ] L 1 ) [ DI I B2 l D2
0 78 1516 1920 31 323536 47
e Objective: the first operand is compared with the second

operand and the result is indicated in the condition code.
o L is the field length of both operands.
o Bl and D1 are the main storage address of operand 1.

e B2 and D2 are the main storage address of operand 2.

Diagram B-30. Programming Instruction: TM, CLC, and CLI, Logical, SS Format

The SS format is used for storage-to-storage comparison.
The operation proceeds left to right.

In the compare logical operation, all bits are treated alike
as part of an unsigned binary quantity. In the variable
length storage-to-storage operation, comparison is left to
right and may extend to field lengths of 256 bytes. The
operation may be used for alphameric comparison.

The condition code is made 00 if the operands are equal,
01 if the first operand is low compared with the second
operand, and 10 if the first operand is high compared with
the second operand.

Compare Logical (CLI), Logical Data, S| Format

l; 95 I 12 J B1 l D1 J

7 8 1516 1920 31

o The first operand is compared with the second operand.
o The result is indicated in the condition code.
® 12 is the operand 2.

® B1 and D1 are the direct or effective main storage address
of operand 1.

The comparison is made with both operands in binary form.
The condition code is made 00 if the operands are equal,
01 if the first operand is low compared with the second

. operand, and 10 if the first operand is high compared with

the second operand.

(03945) 2020 250,000 FEMDM Vol 1 (2/69)




Diagram B-31. TM, CLC, and CLI I-Phase and E-Phase

|-Phase and E-Phase for TM

Op Code
Reg 0 [_Z00 [ /0 [ »N ]
0 78 15
Reg 1 200/ | 12 ]
0 78 15
™
(from Diag B-19)

IPTM

Bl into reg 2. T : If address check,

D1 into reg 3 1 branch to trap 2

Generate operand 1
address and store
into reg 3

k
Load operand 1 into reg 4 ! lbfr:]:lj:e:; fr':;: 2’

AND reg 1 (mask)
with reg 4 (operand
1) and set CC

Yes (CC=00)
Result =0

Exclusively -OR reg
4 (oprd 1) with reg
1 (oprd 2)

CC remains set from
AND operation

Yes (CC=01)
Result =0

No

Set CC in reg 5 to /11/

:E
QJH 020

(1-PHASE)
Diag B-19

(03946)

v 4 v

|-Phase and E-Phase for CLC

Op Code
Reg0 [ 00/ T /0/ T /5/ |
0 78 15
Length Count
Reg 1 [ o0 ] L ]
0 78 15
CLC
(from Diag B-19)
CLC
Bl into reg 2. ;7 If address check,
D1 into reg 3 1 branch to trap 2

Generate operand 1
address and store

into reg 3
B2 into reg 4, : If address check,
D2 into reg 5 | branch to trap 2

Generate operand 2
address and store
into reg 5

Subtract reg 7 from T
itself to set CC to 00

" Reg 7 is blocked so
| data inreg 7 is not
| changed; only the

1 CC is changed

Compare operands and
set CC

,r If address check,
| branch to trap 2

:E
QJH 020
(I-PHASE)

Diag B-19
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|-Phase and E-Phase for CLI

Op Code
Reg 0 [0/ 1 /9 [ /5 ]
0 78 15
Reg1 [/00/ ] 12 ]
0 78 15
CLI
(from Diag B-19)
IPCLI
B1 into reg 2.
D1 into reg 3

If address check,
branch to trap 2

Generate operand 1
address and store
into reg 3

Compare reg 1 with
the byte addressed
by reg 3 and set CC

:E
QJH 020
(I-PHASE)

Diag B-19

If address check,
branch to trap 2




Add Decimal (AP), Decimal, SS Format

[ FA l L1 rLZ TBI T D1

0 78 1121516 1920

31 32 3536 47

e Objective: the second operand is added to the first
operand and the sum is placed in the first operand
location. Addition is algebraic, taking into account the
sign and all digits of both operands.

o The sign of the result is determined by the rules of algebra.
A zero sum is always positive.

e When high-order digits are lost because of overflow, a
zero result has the sign of the correct sum.

o The first and second operand fields may overlap when
their low-order bytes coincide. It, therefore, is possible
to add a number to itself.

@ L1 is the field length of operand 1.
o L2 is the field length of operand 2.

e Bl and D1 are the main storage address of operand 1.
e B2 and D2 are the main storage address of operand 2.

When the length of the second operand (L2) is greater than
the length of the first operand (L1), a specification error
stop occurs. The instruction is not executed.

All signs and digits are checked for validity. If necessary,
high-order zeros are supplied for the second operand.

The condition code is set according to the result of the
add decimal operation: '

Result Condition Code
Zero 00
Less than zero 0 1
Greater than zero 1 0
Overflow 1 1

Compare Decimal (CP), Decimal, SS.Format

I F9 ]LIILZIBIF D1 IBZf D2

0 78 111215161920 3132 33 47

o Objective: the first operand is compared with the second
operand and the condition code indicates the comparison
result.

o Comparison is right to left, taking into account the sign
and all digits of both operands.

o L1 is the field length of operand 1.

Diagram B-32. Programming Instruction: AP, SP, ZAP, and CP, Decimal, SS Format

lBZ | D2 ]

e L2 is the field length of operand 2.
e Bl and D1 are the main storage address of operand 1.
e B2 and D2 are the main storage address of operand 2.

If the second operand field is shorter than the first operand
field, the second operand field is extended with high-

order zeros. A positive zero compares equally with a
negative zero. Neither operand is changed as a result of
the operation and overflow cannot occur. The first and
second field may overlap when their low-order bytes coin-
cide. Itis, therefore, possible to compare a number with
itself.

The compare decimal operation differs in several respects
from compare logical. The compare decimal operation is
processed right to left. Signs, zeros, and invalid characters
are taken into account and fields are extended when unequal
in length. Also, the field length is restricted to 16 eight-bit
bytes, whereas the compare logical operation permits fields
up to 256 bytes. When the length of the second operand
(L2) is greater than the length of the first operand (L1), a
specification error stop occurs. The instruction is not
executed. All signs and digits are checked for validity.

The condition code is made 00 if the operands are equal,
01 if the first operand is low, and 10 if the first operand
is high.

Note: Comparison is performed by subtracting operand 2
from operand 1. Since the operand 1 field must remain
unchanged an auxiliary field in control storage is used for
subtraction.

Zero and Add (ZAP), Decimal, SS Format

IBZ [ D2

l F8 lLllL2|Bl| D1
78

0 11121516 19 20 3132 3536 47

o The second operand is placed in the first operand location.
o The operand is equivalent to an addition to zero.

o The sign code is made 1100 for positive results and 1101
for negative results in the binary coded decimal mode,
and 1010 for positive results and 1011 for negative results
in the USASCII mode.

® A zero result is always positive.

o L1 is the field length of operand 1.

e L2 is the field length of operand 2.

e B1 and D1 are the main storage address of operand 1.

e B2 and D2 are the main storage address of operand 2.
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Extra high-order zeros are supplied if needed. The first
and second operand field may overlap when the rightmost
byte of the first operand field is coincident with, or to the
right of, the rightmost byte of the second operand.

When the length of the second operand (L2) is greater
than the length of the first operand (L1), a specification
error stop occurs. The instruction is not executed. The
second operand is checked for valid sign and digit codes.

Subtract Decimal (SP), Decimal, SS Format

c|)7F8 ILIILZIBII D1 TB2| D2 J

78 1112 1516 19 20 3132 3536 47

o Objective: the second operand is subtracted from the
first operand and the difference is placed in the first
operand location.

e Subtraction is algebraic, taking into account the sign and
all digits of both operands.

o L1 is the field length of operand 1.
o L2 is the field length of operand 2.
e B1 and D1 are the main storage address of operand 1.
e B2 and D2 are the main storage address of operand 2.

With the exception that the sign of the second operand is
inverted prior to addition, the subtract instruction is
identical to the add instruction. The sign of the result is
determined by the rules of algebra. A zero difference is
always positive. When high-order digits are lost because of
overflow, a zero result has the sign of the correct difference.

The operands of a subtract operation may overlap when
their low-order bytes coincide, even when their lengths are
unequal. This property may be used to make an entire field
or the low-order part of a field zero.

The condition code is set according to the result of the
subtract decimal operation:

Result Condition Code
Zero 00
Less than zero 01
Greater than zero 10
Overflow 11



Op Code
Reg0 [ /00/ [ /X/ [ /x/ ]
0 78 15
Reg! [ £00/ [ 11 | 2 ]
0 78 15

AP,SP,ZAP,and CP
(from Diag B-19)

IPZCAS I

Bl into reg 2.

D1 into reg 3.
Generate oprd 1 address
and store into reg 3

If address check,
branch to trap 2

B2 into reg 4.

D2 into reg 5.

Generate oprd 2 address
and store into reg 5

Store machine NSI (reg
6) into core storage

Op code into reg 6.
L1 intoreg 1.
L2 into reg O

If address check,
| branch to trap 2

Generate address of
operand 1 units
position into reg 3

|

Generate address of
operand 2 units
position into reg 5

l If address check,
branch to trap 2

AP

Which op code

Ccp

ZAP

CP

ZAP

Invert operand 2
sign in reg 4

Normalize operand 1
sign in reg 6

(Add Routine)
Yes

ADP

CTRL /10/ set carry
latch to 0 and over-
flow latch to 1

Add operands and load
condition code into reg |

Yes
L1<L2
No
SDSAC
Normalize operand 2 If address check,
sign in reg 4 branch to trap 2
:B
QJH 030
(SPECER)
Diag B-15
D
E
Diagram B-33. AP, SP, ZAP, and CP |-Phase and E-Phase (03948) 2020 = 50,000 FEMDM Vol 1 (2/69)

Signs equal

No

(Subtract Routine)

Set carry and overflow
latches to 1

Save operand 2 address
in reg 2 and operand 1

inreg 5

Load reg 3 with
address of aux area

MV

Move operand 1 into .
aux area (automatic
length count is used)

Set carry latch to 0 and
overflow latch to 1

Set operand 2 sign
for resultant sign

Save operand 1
address in reg 2

R

Execute zero and ADD
packed instruction (oprd
2 into oprd 1 field)

Load condition code

into reg 1
Subtract operands and
load condition code
into reg |
(Recomplement Routine)
Carry from Yes
highest pos ]
No Invert result of previous
subtraction to obtain
true result
Invert operand 1 sign and
load CC into reg 1
2

Operand 1 sign minus

Set condition code
for positive result

Load /01/ in reg 1
(CC for overflow)

CCOVFL

Set condition code
for overflow

MVN 276

Store result sign in
operand 1 units pos

Place machine NSI from
cores into reg 6 again

QJH 020
(I-PHASE)
Diag B-19

FCP I

Load /04/ in reg 1
(CC for 1st operand low)

No

Load /02/ in reg 1
(CC for 1st operand high)

I



AND (N1), Logical Data, SI Format

T
r 94 12 l BI ! ] ]
0

78 1516 1920 31

e The logical product (AND) of the first and second
operand bits is placed in the first operand location.

e I2 is an eight-bit pattern which is ANDed with the byte
addressed by the operand 1 address.

e B1 and D1 are the direct or effective main storage address
of operand 1.

Move (MV1), Logical Data, S| Format

L 92 I 12 [BI E D1 —I

151619 20 31

o The second operand is placed in the first operand location.

o I2is the operand 2.

e Bl and Dl are the direct or effective main storage address
of operand 1.

OR (0l), Logical Data, SI Format

IBI E D1 ]

15 16 1920 31

I 96 l 12
0 7 8

o The logical sum (OR) of the first and second operand
bits is placed in the first operand location.

e 12 is an eight-bit pattern which ORed with the byte
addressed by the operand 1 address.

ov B1 and D1 are the direct or effective main storage address
of operand 1.

Halt and Proceed (HPR), Logical Data, SI Format
|

L]
(99 l><|51| Y
L

0 78 1516 1920 31

e Stops the CPU for customer control purposes.
e Bits 8 through 15 are ignored.

e B1 and D1 are the direct or effective address and are
located in DR-A, S, T, R when the CPU stops.

Diagram B-34. Programming Instruction: NI, MVI, Ol, HPR, CIO, and TIOB, Logical Data, S| Format

Control 1/0 (C10), Logical Data, S| Format

9B IDAIFSlBIl D1 I

0 78 1112 15161920 31

The DA specifies the 1/O device in which a control function
is to be performed.

The FS specifies the particular component (it may also
specify the primary function of that component) in the
I/O device addressed.

A detailed specification of the control function to be .
performed is derived from the contents of the B1-D1 fields
according to the rules for direct or effective address genera-
tion. If the detailed specification derived from the B1-D1
field is all zero, a no-operation occurs.

Test 1/0 and Branch (T10B), Logical Data, S| Format

I 9A lDA |FS I Bl I D1 J

0 78 1112 1516 1920 31

The DA specifies the 1/O device in which a condition is to
be tested.

The FS specifies the particular condition or indicator to
be tested in the I/O device addressed.

If the condition tested in the addressed I/O device is on,
the updated instruction address is replaced by the branch
address derived from the B1-D1 fields; otherwise, normal

instruction sequencing continues with the updated instruction
address.

Note 1: When branching to the special 1/O E-Phase, the
contents of the local store are as follows:

Reg X0 Cio TIOB

0 |,/0035/ (53) /0000/ (0) JFFFE/ (1)
1 DA/FS* DA/FS* DA/FS*
2 - - -
3 |p1+@n DI + (81) D1 + (B1)
4 | Address checked Not checked Address checked
5 | D2+ (B2) checked - -
for positive
6 | Macro IAR Mdcro IAR Macro AR

* The DA/FS is right aligned, the high-order byte being zero
(bits 8-11: DA; bits 12-15: FS)

(03949)
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Note 2: Return from Special 1/O E-Phase

PRGCL 2

The following entry points are provided:

IPHASE

REPEAT

AVAIL

WORKIN

NOTOP

SETCC

SPECER

PROGER

PRGCL 1

(2/69)

PRGCL 3

Proceeds with next I-phase taking the con-
tents of register 6 as instruction address. In
the case of CIO and TIOB, no branch, register
6 has to be left unchanged. In the case of
TIOB, branch, the contents of register 3 or 4
have to be moved into register 6.

MVH 6, 3

PRGCL 4

The previous macro instruction is repeated
(that is, the I-phase is entered with the
contents of IRECAL in register 6). To be
used for CPU interlock in the case of an
I/O-busy condition.

Tests time-sharing switch, sets condition

code to 0 and proceeds with next I-phase. _
Register 6 must be unchanged. Return of

XI0, available.

Sets condition code to 1 and proceeds with
next I-phase. Register 6 must be unchanged.
Return of XIO, working. '

Sets condition code to 3 and proceeds with
next I-phase. Register 6 must be unchanged.
Return of XIO, not operational.

May be used to set the condition code with
a value preloaded in register 0. Next [-phase
is entered. Register 6 must be unchanged.

Sets I-register on CPU console to 6 (specifi-
cation error) and performs an error stop.

Displays the value of bits 4-7 of register O
in the [-register on the CPU console and
performs an error stop. Register 0 has to
be previously loaded by means of an

IBL 0, display
with the appropriate error code (see B-14).
This entry is used for any program check
condition other than 6.
than 6.

2501 ‘log’ routine

2560/2520 ‘log’ routine
1442 ‘log’ routine
2203/1403 ‘log’ routine

The ‘log’ routine requires register 0, contain-
ing the modified op code, to be left unchanged,
and assumes the address of the next macro
instruction being always in register 6. In the
case of a successful TIOB instruction, the
exchange of the instruction address (MVH 6,
3) is determined by special I/O E-phase. At
its end, the ‘log’ routine branches either to
IPHASE (no setting of condition code, in case
of TIOB) or to NOTOP (condition code 3,

in the case of XIO).



v

I-Phase for NI, MVI, OI, HPR, CIO, and TIOB

4 v

nd TIOB (from Diag B~19),

QI,MVI,OI,HPR,CIO,

IPSI

Bl into reg 2.
D1 into reg 3

Generate operand 1
address and store
into reg 3

Reg0 [ 00/ [ /X/ VAR |
0 78 15
Reg 1 |00/ | | If address check, :— -
0 78 15 branch to trap2
NI MV]
NI

AND reg 1 (mask) with
operand 2 addressed by
reg 3 and set CC

If address check,
branch to trap 2

MVI
If address check, —: Move immediate byte and
branch to trap 2 ] store into core position

addressed by

reg 3

Ol

Which op code

5 v

6 v

Common E-Phase for /O Instructions
Diag B-21 and B-27

Tor

Within available main |

Control FF in reg 2 dumm

HPR  CIO TIOB|
storage and above 143 H
U BUSCHK
HPR
Diag B-15 control for bus check

See Note 1, Diag B-34

OR reg 1 (mask) with
operand 2 addressed by
reg 3 and set CC

T T address check,
branch to trap 2

Diag B-51

&

<

Modify op code

B

QJH 030
(SPECER)
Diag B-15

Contents of reg O are
changed to /0053/ for
X10, to /0000/ for CIO,

v

Return Entry from |/C Routine

From special E-phase
of 1/O device

QJH 070
(AVAIL)
Sense /12/ in reg 0.
Select load FL and

time=sharing switch

No Load
or time=sharing
on
Yes
WAIT

Sense 11 and save stop
FL or instruction step
condition in reg 2

QJH 100
NOTOP)

Set pattern 0000 0001
into reg 0 for CC 3

!and to /FFFF/ (-1) for |
TIOB
Generate micro NSI for ' The micro NSI of the Turn on' channel end
associated |/O special | first microinstruction of latch in reg 1
E-phase | the 1/O special E-phase is|
located in a byte in pro-
tected area, the address
lof which is accumulated
|by "DA'4+2“ )
Special E-phase of —| IS;e NB°f§42'
. . | iag B-:
associated 1/0 unit (see Any 1/O b
Preface for appropriate | 4 usy
1/O attachment FEMDM)
. - | No
CC2 pattern set
QJH 090 during special E-phase
(WORKIN) AVL

Set pattern 0000 0100
into reg 0 for CC 1

Set pattern 0000 1000
into reg 0 for CC 0

QJH 080
(SET CC)

Set CC latches
according to preloaded
bits in reg 0 (CTRL/101)

Diagram B-35. NI, MVI, Ol, HPR, CIO, and TIOB I-Phase, Common E-Phase for |/O Instructions, and Retum Entry from 1/O Routine

‘ (03950)

2020 = 50,000 FEMDM Vol 1

tE
QJH 020
(1-PHASE)

Diag B-19

Yes




MULTIPLICATION EXAMPLE: 123+8456+

Operand 1 field
Operand 2 field
Auxiliary area

Read out multiplier digits

Decrement multiplier digit

ADD (non-shifted operand 2)
Shift multiplier digit

Decrement multiplier digit

ADD (shifted operand 2)
Decrement multiplier digit
ADD (shifted operand 2)
Read out multiplier digits

Decrement multiplier digit

ADD (non-shifted operand 2)
Decrement multiplier digit
ADD (non-=shifted operand 2)
Decrement multiplier digit
ADD (non=shifted operand 2)

Store sign

Diagram B-36. Multiplication Example

Operand 1 Multiplier Digit
lo,0]o,0]1,2]3 sign]
fo,0]o0,0]0,0]3 sien 2]
Start adding
l0.0I4.5lb,0r/3lsignl
Start adding
rO.OISIOI'Ilér;IsignI
[o,0]5,4]7, 2|3 sig]|
[0, 05,47 ,2]0,0]
Start adding
[o,0]5,5]1 ,7]61‘%
Lo, ofs,5]6,3]2,0]
[o,0]5,6[0,8]8,0] '
fo,0fs ,6]o0o,8[8,+]
(03951)  2020>50,000 FEMDM Vol 1  (2/69)

Operand 2

(4, 5] 6 ysien)

Auxiliary Area

(Non=shifted Operand 2) (Shifted Operand 2)

o,o[”]hsia‘o oloj‘}(]ol4|5l6

8 Bytes in Length

{ Operand 2 is stored twice in the auxiliary area. The first time shifted
i right by four bits (one multiplier digit) and the second time non-shifted

Multiply Decimal (MP), Decimal, SS Format

I FC HILZIBI[ D1 IBZI D2 J
78

0 11121516 1920 3132 35 36 47

® Objective: the product of the multiplier (second operand)
and the multiplicand (first operand) replaces the multi-
plicand.

@ L1 is the field length of operand 1.
® L2 is the field length of operand 2.
¢ B1 and D1 are the main storage address of operand 1.
® B2 and D2 are the main storage address of operand 2.

® All operands and results are treated as signed integers,
right-aligned in their field.

® The sign of the préduct is determined by the rules of
algebra from the multiplier and multiplicand signs, even
if one or both operands are zero.

Since the number of digits in the product will be the sum
of the number of digits in the operands, the multiplicand
must have high-order zero digits for at least a field size
which equals the multiplier size, otherwise a data error
occurs. This definition of the multiplicand field ensures
that no product overflow can .occur. The maximum product
size is 30 digits. At least one high-order digit of the product
field will be zero. The multiplier and product fields may
overlap when their low-order bytes coincide.

When the multiplicand does not have the desired number
of leading zeros, multiplication may be preceded by a zero-
and-add operation into a larger field.

Program Error Checking

The multiplier size is limited to 15 digits and a sign, and
must be less than the multiplicand size. If the length code
L2 is larger than seven, or larger than or equal to the length
code L1, the operation is not executed and a specification
error stop occurs.



2 v

Op Code ( MP and DP
Reg0 [ /00/ T /X/ ] 7%/ | (from Diag B-19)
0 78 15 IPMPDP
Length Count Bl intoreg 2.
D1 into reg 3.
e ) L0/ 7| u_| i ]g Generate oprd 1 address
A 0 8 and store in reg 3

: If address check,

L___branch to trap 2

B2 into reg 4.
D2 into reg 5.
Generate oprd 2 address

and store in reg 5

Oprd 1 or oprd 2

ADCH

Dummy instruction to
generate trap 2 request

addr error

Save machine NSI
from reg 6 in cores

Save condition code
from reg 2 in cores

Move op code from
reg 0 into reg 4

|

" Split 2nd byte. L1 into
reg 1. L2 into reg 0

Diagram B-37. MP |-Phase and E-Phase and DP [-Phase

SPCERR

Set reg 0 to

display 6

QJH 040
(PROGER)
Diag B-15

(03952)

| If address check,
L branch to trap 2

2020 = 50,000 FEMDM Vol 1 (2/69)

NOSPER

Which op code

Save counter L1-12
from reg 1 into cores

DP
Diag B-39

Compare operand 1

Zero field is stored

Yes

Obtain oprd 1 sign and
compute result sign.
Clear sign position

in result area

MPLP

Add operand 2 to operand
1 as many times as operand
1 digit indicates

with zero field in auxiliary
Enough leading No
zeroes in oprd 1 DATERR l
Set display 7
MoVELP | TeS info reg 0
Offset operand 2 right
by 4 bits and store
into aux area
Obtain operand 2 sign. (SR?GO:E;))
Set count from cores Diag B-15
toreg 3 (L1-1L2)
e
GETBYT i
Decrement count by 1
Unit position reached
NOSIGN
Read out multiplier If address check,

digits from operand 1

branch to trap 2

AD2FO0

Decrement operand 1
digit

Is right hand

digit zero

Change operand 2
address to offset
operand 2 address

I

ENDTST
Multiplication

No

Change offset operand
2 address to operand 2
address and incr oprd 1
address

completed

SETSGN
FRD

Store sign and
restore condition
code and machine NS|

QUJH 020
(1-PHASE)
Diag B~19




DIVIDE EXAMPLE: 123456:582

Operond 1 field
Operand 2 field

Auxiliory area

Operand 1

ENEE N

3] 4

Store sign and clear sign in operand 2

Set reg 6 to FOOF

Subtract non-shifted operand 2

ADD 1 to quotient digit

Subtract non-shifted operand 2

ADD 1 to quotient digit

Subtract non-shifted operand 2

ADD 1 to quotient digit
ADD non-shifted operand 2
Shift reg 6 by 4 bits to left
ADD -1 to reg 6

Subtract shifted operand 2
ADD 1 to quotient digit
Subtract shifted operand 2
ADD 1 to quotient digit

ADD shifted operand 2

Store quotient byte

Remove sign

Set reg 6 to FOOF

Subtract non-shifted operand 2

ADD 1 to quotient digit

Subtract non-shifted operand 2

ADD 1 to quotient digit

Subtract non-shifted operand 2

ADD 1 to quotient digit
ADD non-shifted operand 2
Shift reg 6 by 4 bits to left

Set quotient sign to reg 6

Store quotient sign to digit

Store remainder sign

Diagram B-38. Divide Example

Lo, ofe, 5]

Leyofo,7]

Lol 8]

—

Register 6

-
o
—_
N

N
o

w

w

(2,1 ]o 0]

w

-
o

-

o N
-
N

N N
+ o

—

l2|’|2|+l

o

o]

L2y ]z, +]

o

Lt

(03953) 2020 250,000 FEMDM Vol 1 (2/69)

Auxiliary Area
AXL AXL 2
(Non=-shifted Operand 2) * (Shifted Operand 2)

C o) GeTz oo of[o,5]e 2]
\/ .

8 bytes in Length

—emmeem e

! Operand 2 is stored twice in the auxiliary area. The first time
| shifted right by four bits (one multiplier digit) and the second
time non-shifted.

Divide Decimal (DP), Decimal, SS Format

L FD I L L2 I Bl I D1 B2 D2

0 78 11121516 1920 3132 3536

® Objective: the dividend (first operand) is divided by the
divisor (second operand) and replaced by the quotient
and remainder.

® The dividend, divisor, quotient, and remainder are signed
integers, right-aligned in their fields.

® The sign of the quotient is determined by the rules of
algebra from dividend and divisor signs.

® The remainder has the same sign as the dividend.

® The foregoing rules are true even when quotient or
remainder is zero.

® L1 is the field length of operand 1.
® L2 is the field length of operand 2.

® B1 and D1 are the main storage address of operand 1.
e B2 and D2 are the main storage address of operand 2.

The quotient field is placed leftmost in the first operand.
The remainder field is placed rightmost in the first operand
field and has a size equal to the divisor size. Together, the
quotient and remainder occupy the entire dividend field.
Therefore, the address of the quotient field is the address
of the first operand. The size of the quotient field in eight-
bit bytes is L1 less L2, and the length code for this field is
one less (L1 — L2 — 1). The divisor and dividend fields may
overlap only if their low-order bytes coincide.

The maximum dividend size is 30 digits and a sign. Since
the smallest remainder size is one digit and a sign, the maxi-
mum quotient size is 29 digits and a sign.

The condition for a divide check can be determined by a
trial subtraction. The leftmost digit of the divisor field is
aligned with the leftmost-but-one digit of the dividend field.
When the divisor, so aligned, is less than or equal to the
dividend, a quotient overflow is indicated.

Program Error Checking

The operation is not executed and a specification error stop
occurs, when the divisor length code is larger than seven,
or larger than or equal to the dividend length code.

A divide check occurs if the quotient is larger than the
allowable number of digits or if the dividend does not have
at least one leading zero. In that case, the operation is not
executed and a decimal divide error stop occurs. Divisor
and dividend remain unchanged in their storage locations.



2 v 3 v 4 v

Length Count Diag B-37
Reg0 [ /00 ] 2z ] [v]) 1
0 78 15
Length Count DP
Reg1 [_/00/ I K] J Set L1-L2 info
A 0 78 15 count in storage Add operand 2 fo
Operand 1 Address operand 1 and change
Reg3 [ /007 ] 7 | /x/ | MVSLP —— operand 2 address
0 78 15 tore operan an
operand-2-offset right
Op Code by 4 bits in aux area
Reg4 [ L0o/ | /F [ /o7 ] Quotient No
’ 0 78 15 byte complete

Standardize oprd 2 sign
] and store in cores. Clear
sign in operand 2 field NEWA DR

Operand 2 Address

Reg5 00/ T /x/ 1 /X
0 78 15

Yes

Store quotient byte and
increment oprd 1 address

Yes

B <1<oprd 2

No
DIVCHK DECCNT
Load divide check error
' code into reg 0 Decrement count by 1
No
QJH 040 | Sign position reached
(PROGER)
C Diag B-15 Tes
Obtain signs, compute
quotient sign, and
store into cores
No
’ NS Count =0
CCSET
Set quotient digit to -1, Yes
Set carry and condition SGN
code
Load quotient and
remainder signs
° DPLOOP FRO J
Subtract operand 2 from Sfor:.ﬁgn,\slglnd r:sfore
oprd 1, and check carry ?::diltrifn cod:n

Carry latch on
QJH 020
(I-PHASE)
Diag B-19

Diagram B-39. DP E-Phase (03954) 2020 = 50,000 FEMDM Vol 1 (2/69)



Op Code

Rego [ /00/ | /8/ | A/ ]
0 78 15

Length Count

Regt [ £00/ T 1 | 2 |
0 78 15

MVO
(from Diag B-19)

If address check ,
branch to trap 2 )

Bl into reg 2.

D1 into reg 3.
Generate oprd 1 address
and store in reg 3

SLM 444

Move 4 low-order bits
of oprd 2 and 4 low-
order bits of oprd 1 into
oprd 1 units position

’ If address check,
branch to trap 2

e —

B2 into reg 4.

D2 into reg 5.

Generate oprd 2 address
and store in reg 5

L1 into reg 1
(counter 2).
L2 into reg 0
(counter 1)

Generate address of
operand 1 units position
and store into reg 3

Generate address of
operand 2 units position
and store into reg 5

Oprd 2 fits
into oprd 1 field

Modify operand 2 field
length so that the field
fits into operand 1 field

MVB 45|

If address check,
branch to trap 2 |

Read out operand 2
units position and
store in reg 4

’ If address check, :
branch to trap 2 )

Diagram B-41, MVO [-Phase and E-Phase (03955)

Read out operand 1
units position and
store in reg 2

2020 = 50,000 FEMDM Vol 1

Save left halfbyte of
operand 2 position
into reg 2

Oprd 2
field length = 0

Oprd 1

field length = 0

No
LMVO ANDIOF
Read out next position : If address check, Clear left half of
from operand 2 and | branch to trap 2 byte in reg 2

store into reg 4

(SLM 444)

Combine left halfbyte of
previous operand 2 byte
and right halfbyte of
operand 2 byte just read,
out into reg 2 and store
in oprd 1 pos

(2/69)

|f address check,
branch to trap 2

XCCBA

Store reg 2 in oprd 1
position. Reg 2 contains
the last halfbyte of
operand 2

Decrement modified field
length of oprd 1 by 1

Modified

Yes

field Ieny
No

Store /0000/ in oprd 1
position and decrement
modified field length of
operand 1 by 1

Modified
field length = 0

No

QJH 020
(1-PHASE)
Diag B-19

Move with Offset (MVO), Decimal, SS Format

IL]ILZIB]I D1

EX

Y
0

78 1112 1516 1920

o Objective: the four low-order bits of the first
operand are attached as low-order bits to the
second operand, the second operand bits are
offset by four bit positions, and the result is
placed in the first operand location.

e Ll is the field length of operand 1.
o L2 is the field length of operand 2,

e Bl and D1 are the main storage address of
operand 1,

e B2 and D2 are the main storage address of
operand 2.

The move operation consists of placing the second
operand to the left of, and adjacent to, the four
low-order bits of the first operand. The fields are
processed right to left. If necessary, the second
operand is extended with high-order zeros. If the
first operand field is too short to contain all bytes
of the second operand, the remaining information
is ignored. Overlapping fields may occur and are
processed by storing a result byte as soon as the
necessary operand bytes are fetched.

3132 3536

47



2 v

3
Op Code UNPK
Reg o[_soo/ 1 £/ Y | (from Diag B-19)
0 78 15
Length Count
Regt_ Lo/ 1 11 [ 12 ]
0 78 15
IPUNPK
If address check, ' B1 into reg 2.
branch to trap 2 . D1 into reg 3.

Generate oprd 1 address

and store into reg 3

If address check, !
branch to trap 2 '

B2 into reg 4.
D2 into reg 5.

Generate oprd 2 address

and store into reg 5

Ll intoreg 1.
L2 into reg 0

Generate address of
operand 1 units
position into reg 3

Generate address of
operand 2 units
position into reg 5

If address check, |
branch to trap 2 |

Load reg 2 with
operand 2 last byte

1
Before [ sign | digit | |
After [ digit | sign | |

]

into reg 4

Diagram B-43. UNPK [-Phase and E-Phase

Change order of half
bytes of operand 2
units position

Decrease L1 by two
times L2 and store
result into reg 1

(03956)

2020 = 50,000 FEMDM Vol 1

Oprd 2 fits into
oprd 1 field

No

Modify operand 2 field
length, so that oprd 2
fits into operand 1 field

Decrement operand 2
field length by 2

Modified field
length2 =0

LBIZON

Load zone code into
reg 2: 1111 for EBCDIC
or 0101 for USASCII

Field length =0 %

No

LUNPK

If address check,
branch to trap 2

Store unpacked oprd 2
left-hand digit into
oprd 1 position
addressed by reg 3

If address check,
branch to trap 2

Fetch next byte
addressed by reg 5
and place in reg 4

Combine zone code
and right-hand
digit into reg 2

Combine zone code
and left-hand
digit into reg 4

If address check,
branch to trap 2

(2/69)

Store unpacked byte from
reg 2 in core position
addressed by reg 3

UNPK 1

If address check,
branch to trap 2 |

Store unpacked oprd 2
left-hand digit (reg 4)

into oprd 1 position
addressed by reg 3

<0

Unpack (UNPK), Decimal, SS Format

UNPK 2

Modified field
length 1 =0

No
ANDIFO
Clear numeric inreg 2
(00F0)
UNPK 3

Store zone and zero
digit into operand 1
addressed by reg 3

Decrement field length

by 1

Modified field
length 1 =0

Yes

E

QJH 020
(I-PHASE)
Diag B-19

/F3/ I L1 I L2 l Bl l D1

| |

D2

0 78 1112 1516 1920 3132 3536

® Objective: the format of the second operand is
changed from packed to zoned, and the result
is placed in the first operand location.

e 11 is the field length of operand 1.
® L2 is the field length of operand 2.

e Bl and D1 are the main storage address of
operand 1.

e B2 and D2 are the main storage address of
operand 2.

The digits and sign of the packed operand are placed
unchanged in the first operand location, using the
zoned format. Zones with coding 1111 in the binary
coded mode and coding 0101 in the USASCII mode
are supplied for all bytes except the low-order
byte, which receives the sign of the packed operand.
The fields are processed right to left. High-
order zero characters are supplied if the second
operand needs extension. If the first operand field
is too short to contain all significant digits of the
second operand, the remaining digits are ignored.
The first and second operand fields may overlap
and are processed by storing a result byte imme-
diately after the necessary operand byte is fetched.

47
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Op Code
Reg0 [ L0o/ 1 /6/ T /2/ ]
0 78 15

Length Count

Reg! [ LS00/ T 11 T 12 7]
0 78 15

Diagram B-45, PACK I-Phase and E-Phase

(03957)

IPPACK

PACK
(from Diag B-19)

If address check,
branch to trap 2

B1 into reg 2.

D1 into reg 3.
Generate oprd 1 address
and store in reg 3

If address check,
branch to trap 2

B2 into reg 4.

D2 into reg 5.
Generate oprd 2 address
and store in reg 5

Ll intoreg 1.

L2 into reg 0.
Generate oprd 1 units
position into reg 3

Generate operand 2
units position into reg 5

If address check,
branch to trap 2

Load reg 2 with operand
2 last byte dec address

Before
After [digit | sign |

in reg 4

Change order of half-
byte of operand 2
units position

If address check,
branch to trap 2

2020 = 50,000 FEMDM Vol 1

Move byte from reg 4
and store in operand 1
units position

Oprd 2 fits
into oprd 1 field

No

Modify operand 2 field
length,so that oprd 2 fits

into oprd 1 field

v 6 v 7 v
2
BZOP
Yes Modified No
field length 2=0 -
PACK 1 LPACK
Decrement oprd 1 Read out two bytes from
field length by 2 operand 2 and shift last
digit left by 4
Modified Yes Decrement oprd 2
field length 1 =0 field length by 2
No

If address check,
branch to trap 2

——

Store /0000/ in oprd 1
position (zone and digit)

If address check,
branch to trap 2

Store packed byte
| from reg 2 into

(2/69)

QJH 020

(1-PHASE)
Diag B-19

operand 1 position

>0

Modified

field length =0

Move zero into last
processed operand 1 zone,
because one digit portion
of oprd 2 was transferred
too far

Pack (PACK), Decimal, SS Format

[ 12/ l L1 | L2 ‘ Bl I D1
0 78 1112 1516 1920
S Te] o]

3132 3536 47

o Objective: the format of the second operand is
changed from zoned to packed, and the result
is placed in the first operand location.

® L1 is the field length of operand 1.
o L2 is the field length of operand 2.

e Bl and DI are the main storage address of
operand 1.

e B2 and D2 are the main storage address of
operand 2.

The second operand is assumed to have the zoned
format. All zones are ignored except the zone
over the low-order digit, which is assumed to
represent a gign. The sign is placed in the four
rightmost bits of the low-order byte, and the digits
are placed adjacent to the sign and to each other

in the remainder of the result field.

The fields are processed right to left. If neces-
sary, the second operand is extended with high-
order zeros. If the first operand field is too short
to contain all significant digits of the second oper-
and field, the remaining digits are ignored. Over-
lapping fields may occur and are processed by
storing each result byte immediately after the
necessary operand bytes are fetched.



v 3

SPSW
(from Diag B-19)

IPSPSW
If address check, .. Bl into reg 2.
branch to trap 2 § D1 into reg 3
Diag B-17
Instruction address
into reg 3
QJH 110
SPSW

If address check,
branch to trap 2 ]

Fetch first byte of PSW
and place into reg 0.
Place 2nd byte into reg 1

Increase address

inreg 3 by 1

If address check
branch to trap 2 |

pe—

Load macro 1AR
into reg 6

Diagram B-47. SPSW [-Phase and E-Phase

Load address of current
PSW /84/ into reg 4

SPSW 1

Split first byte of PSW
into reg 0 and reg 1

Set USASCI! and channel
mask latches into reg 0

Load into reg 2

/FO/(EBCDIC zone)

(03958)

2020 = 50,000 FEMDM Vol 1

USASCHI

Bit on

Load into reg 2
/50/(USASCII zone)

Address of USASCII/
EBCDIC byte /78/
into reg 4

Store zone from reg 2
into core position addr
defined in reg 4

Set condition code
into reg 0

Yes
PSW addr = /88/
No
JV-D
QJH 020 o Ip
(1-PHASE) Diag B-19
Diag B-19

(2/69)

Set PSW (SPSW), Branch, SI Format

0 78 1516 1920 31

® The 32-bit word (four eight-bit bytes), located
in main storage with the leftmost byte at the
first operand address, replaces the PSW.

® The op code is /81/ (1000 0001).
® Bits 8 through 15 are ignored.

e Bl and D1 are the direct or effective main
storage address of the leftmost byte of a located
PSW.

The set-PSW instruction is equivalent to a branch
operation.

When an input/output interrupt occurs, the PSW
is stored in main storage locations 144/147 and a
new PSW is obtained from main storage locations
148-151.

The PSW has a fixed-length format of one word.
It is located in an unaddressable (by machine pro-
gram) register in the CPU (auxiliary storage
positions 20, 21, 30, and 31) and is employed as
an internal control.



Diagnostic Operation Format

78 1516 1920 2324 31

12 [ 81 Jaction| o ]

Action

12 (8 Bits)

B1 (4 Bits)

D1 (8 Bits)

0

May be used as
parameter

Number of GPR
containing
branch address
to microprogram

May be used as
parameter

Value of
increment

Not used

Address of counter
(displacement in
block CI1)

Not used

Not used

Not used

4,5

Length of area
to be fetched -1
(max 64 bytes)

Not used

Address of area to be
fetched (displacement
in block C1 or C2)

6,7

Length of area

Not used

Address of area to be

to be cleared -1
(max 256 bytes)

cleared (displacement
in block C1 or C2)

Action O:

Action 1:
Action 2:

Action 3:

Action 4:

Action 5:

Action 6:
Action 7:

Provides a branch to a special microprogram
routine. This routine (E-phase) is not in the
control program but has to be coded individually
for the various diagnostic programs in the custo-
mer storage area. The diagnostic operation,
action 0, only provides the parameters for the
linkage to the microprogram and the return to
the macro (Model 20) program. This action only
works with the usemeter switch in CE mode
otherwise it is treated as invalid op code.

Is not used (no operation).

Increments a counter inside the log area (that is,
in block C1). The counter is one halfword wide
and has to be located on a halfword boundary.
Stores the value of the customer console switches
to a fixed location in main storage. It will be a
no operation if the mode switch is at ADDRESS
STOP.

Moves a desired part of the ‘log’ area in block C1
into the fixed storage location /0178/. This
action is used for log-out editing.

Does the same with the ‘log’ area portion in block

C2 as action 5 does with the ‘log’ area in block C1.

Clears a desired part of the ‘log’ area in block C1.
Clears a desired part of ‘log’ area in block C2.

Note: In actions 4 through 7 any ‘displacement within block

Clor C2
bytes. In

may be addressed with a maximum length of 256
actions 6 and 7 the area to be cleared is checked

to determine that it does not exceed the ‘log’ area. If it
does, nothing is cleared and a specification check occurs.

Diagram B-

48. Programming Instruction: DIAGN (03959) 2020 =>50,000 FEMDM Vol

(2/69)



2 v 3 v 4 v 5 v 6 v

Op Code DIAGN
RegO| 00/ | 8/ [ /3/ 1 (from Diag B~19)
0 78 15
IPDIAG
Reg1[ f00/ | B | DI | -
0 78 15 Bl into reg 2. \ If address check
A D1 into reg 3 |L Branch to Trap 2
Separate action
identifier in reg 4
Insert block address of
log area /C1/ into reg 3
B Branch into Increment
Microprogram Logout Counter Fetch Log Area Clear Log Area
Branch by action
ACT 0 ACT 2 ACT 4 ACT 6
Store
Load retumn address Increment counter. . Load to-address Load last address
into reg 0 Address defined in Console Switches /0178/ into reg 3 of log area into reg 4
’ reg 3by 1 (in customer storage)
No
CE key on Address stop Truncate length count Subtract operand address
to 64 bytes inreg 1 and length in reg 4
Yes No
¢ A
Move branch address D!NVO.T Address of storage Move log area address
into core pos addressed iag B-15 area /FC/ into reg 3 from reg 5 into core Ves
by reg 7 pos addressed by reg 3 Log area exceed
| 2 No

Sense data switches

To branch address

0000, address defined in reg 3 B

. Microprogram

_routine QJH 030
Clear specified area SPECER
addressed by reg 5 Diag B-15

Sense address
D switches in reg 2

Store address switches
in core position
addressed by reg 3

|' E l
E QJH 020

(1-PHASE)
Diag B~19

Diagram B-49. DIAGN I-Phase and E-Phase (03960) 2020 = 50,000 FEMDM Vol 1 (2/69)



Form Y33-1024-0
FES Y33-1049

v 3

v

v [

From E-phase

v 7

From E-phase 1442 (Diag 5-65) and

v

From 2560 count log in

From read end service phases (Diags 5-43 and 5-64) From serial punch end service phase (Diag 5-45) 1442/2501/2560 2501 (Diag 5-63) (Diag 5-35)
/\ A . .
From 2560 count log in (Diag 5-35)
Common read end servic ommon read end service Common punch end Common punch end Delay subroutine PLO Count LOG IN routine PLO ( Count LOG IN subroutine ;\'Otzso:mbine check conditions:
phase for ?50]/252'3/ phase for 258]/é5I2N0/ service phase. Count service phase. Count Y : a. Shift reg 3 bits 8-15n?r;fo reg 3 bits 0-7
560 detail LOG | 560 count LO °m§ detail LOG IN on LOG IN on data PLO b. Move reg 2 bits 8-15 into reg 3 bits 8-15
PL2 PL2 serial punch error Qverrun 2. Reg 3 is minus, if bit 0 is on.
QJH 310 QJH 330 PL2 PL2 QJH 340 QJH 190 QJH 200 This means: increment count for this check.
QJH 340 QJH 320 SUBRI SUBR The count bytes in the LOG IN area are
ERRCNT Save the corresponding arranged in the same sequence as the check
Count LOG IN for: return address Save the corresponding condition in the bits of reg 3
data overrun or Load displacement of LOG T return address 3. Reg 3 =0 means: all checks are logged
fiber optic check or IN address into reg 3 I
read end check Del t
1 elay routine Combine check conditions
.Complete LOG IN addr Reset reg 2‘ for serial Wait for end of feed from reg 2 and 3 into
in reg 3. punch service punch cvele reg 3 (see Note 1)
Increment count by 1 (set ERRCNT I 4 ]
count to FF if overflow).
Count LOG IN for X X Fetch count log switch
LOG IN new count data overrun Continue with the into reg 2
| previously saved
Reset read check Complete LOG IN return address
indicator (reg 4) address in reg 3.
Increment count by 1 Yes
| (set count to FF if count Reg 2 = minus
1 overflow).
Set interrupt byte LOG IN new count
(DA/FS)
1 QJH 340
Set channel end FL Set interrupt byte
(CTRL 11) (DA/FS) All checks
| 1 logged
Reset read execute FL Set channel end FL
(CTRL 20) (CTRL 1) Count LOG IN routine Continue with the
Return from count previ?usly saved return-
N LOG IN subroutine gddr in 'SUBR
C S -——
_ Read check I Reg 2 =0 means: Respect check No
Yes means: read compare ! : No compare error, Tumn off log switch condition on
check or validity check Jl 1 data overrun logged, and store it
Address of intermediate Address of intermediate : or rolv.;'{llne en’:red by v e—— 4 0 Pe_____ - SUBR3
log area into reg 5 log area into reg 5 +__ Paralle] punc Count 7 ' See Note 2 Increment LOG IN
]
Load from interm log area: Load from intermediate CIO/XIO Error Count Subroutine: L address by 1 (reg 5)
’ Resid field length to reg 0 CODLOG log area: (
Read data buffer to reg 2 RRCNT J Residual column count Complete LOG IN
Uneq comp buffer to reg 4 Count LOG IN for: into reg 0. address in reg 5.
Read compare check Punches wanted (should- Tios Increment count by 1 (set
Punch compare check be-data) into reg 2 count to FF if overflow).

LOG IN new count.

Complete LOG IN addr
Increm LOG IN addr by 1

in reg 3.

I

Increment count by 1
P (set count to FF if
overflow). SUBR2
f————— - LOG IN new count Shift check conditions
Reg 4 =0 . YALCHK in reg 3 one bit position
9 ' Calculate address of Detail LOG IN for: to the left to set the next
- LOG IN into reg 3 Read check or check condition into bit 0
Punch check ,
> ERRCNT |
Read data buffer or

Count LOG IN for

validity check punches wanted from reg 2.

Error rows (on read check)

Complete LOG IN
address in reg 3.
Increment count by 1 (set
count to FF if overflow).
LOG IN new count

or missing/extra bits (on
punch check) from inter-
mediate log area.
Calculate error column
and LOG IN from reg 6

( Reset PL2 ’

QJH 150

® DiagramB-51. Flowchart: Common Read/Punch End Service Phase with LOG IN, Delay Subroutine for E-Phases, and Cont LOG IN Routine and Subroutine

(04341)

CSer condition code 3 )

QJH 100

2020 > 50,000 FEMDM Vol 1

o=

8/69)

QJH 020



2 v v 4 v 5 v 6 v 7
C Program level 1 )
QJH 140
(LEVEL1)
- SENS /16/ into reg 5
A with mask /0001/
Det log
request FL on
QJH 220
(DLPROG)
Diag B-51
ENDR 1 ENDR 2 10C 1 10C 2 BSCAL 1 s10C
B Which request T
cil BSCA bit
QMH 020 QPH 010 (bit 11) on QXH 010
’ File end routine File 2 end routine |OC end service phase 10C 2 end service phase SIOC request routine
Diag B-51 QUH 020
E Rj BSCA service phase
\
C QJH 130
(RETPL 1)
Reset program level 1
e ~
| 2 -~ ~ Yes
< PLUstllup
~ 7~
No
To next lower active
program level
D
E

Diagram B-55. Program Level 1 Common Trap Routine (03962)

2020 = 50,000 FEMDM Vol 1 (2/69)




Diag B-9

v 4

( Program Level 7 )

Sense /OF/ type of
request in reg 4

Any trap request

No

Yes

CDFAST

SCHEQ1

2560 cord print
(Fast service phase,
see 2560 FEMDM*)

Load data
address in

field CS
local store

QHS 020
(RETPL 7)

W Reset program level 7
’ If RETPL 7 was entered

from system reset,

program continues in

program level O instruction
(LEVEL 0 = QJH 060, Diag B-21)

7~
~ \\
-~
(\ PL 7 still up
~ -

No

To next lower active
program level

* See Preface for appropriate FEMDM Form Number

Diagram B-57, Program Level 7 Common Trap Routine

(03963)

2020 = 50,000 FEMDM Vol 1 (2/69)




2 v 3 v 4 v 5 v 6 v 7 v

Initialization Routine Read Routine Identify Card Type
C Load key ) 2
T ERROR 1
Set read check latch
Clear reg 1 to /0000/ into reg 0 Load column 1 to identify
A I I card type into reg 2 TEXCPT
St
Sense mode switch in Reset read execute latch instru:tfl?ozrsrep
reg 2 with sense 12 for in reg 6
load latch and ICPL
Row card code
[ Load display /0001/ for
Reset carry latch and read-error into reg 0 - -
set CCO with CTRL 10 T oo 7 1nto £,5 T, R~ FDR.
’ in reg 3 Reg O into P,I,U,L =TDR,
T HALT Load type of card Btop)
Reg 1 into E,S,T,R = FDR. into reg 2 ]
!.oad read area address Reg 0 into P,1,U,L = TDR. -
into reg 5 Read error stop
READ I ( )
End Card Routine
B ICPL mode :‘::;dr;qu Sediacdress End card routine Yes
9 ENDCD I
Text Card Routine Load generated check sum
of card deck into reg 1
Diag B-7 Clear check sum pos Load address of col 7 ]
addressed by reg 5 into reg 3 and address Load stored check
1 of read area into reg 5 sum into reg 2 for
’ Reset read execute T comparison
latch with mask /0024/ Generate address of
and CTRL 20 text field into reg 5
READ 1 —I
Load length count Load data field length
. ] into reg 1 and decrement
c /0050/ into reg by 1
s I Diag B-9 Load reg O with /OOFE/ To address /0108/
Move data from read area for display. entry point of
Sense /12/ into reg 0 and info cores addressed by Incorrect loader RELOCATION LOADER
AND with mask /0010/ Read error Yes reg 3 [
or overrun
STOP 1
No Reg 7 into E,S,T,R = FDR.
> Any 1/O busy Reg O into P,1,U,L = TDR.
Sense read data byte Check stop
addressed by reg 5
I Generate Hash Total Yes L S |
Decrement length Generate TO address
count inreg | by 1 into reg 3
D -
Load data field length
No into reg 1
Length count 0
SETPT |
Load /0001/ instruction Generate ‘CheCk sum
to be modified and set and store into cores
read execute latch in Reset read execute . addressed by reg 3
’ reg 0 latch in reg 6
Sense /OB/ into reg 0 Perform stacker select
for read request for MFCM in reg 2 7
E

Diagram B-59. Absolute Loader (03964) 2020 = 50,000 FEMDM Vol 1 (2/69)
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