R
Maynard, Magsachusetts dliloliltlall

DP-15 Systems

Maintenance Manual
Engineering Drawings

Volume 2




DEC-15-H2BB-D

PDP-15

MAINTENANCE MANUAL
ENGINEERING DRAWINGS
VOLUME 2

DIGITAL EQUIPMENT CORPORATION s MAYNARD, MASSACHUSETTS



Copyright © 1970 by Digital Equipment Corporation

The material in this manual is for informa-
tion purposes and is subject to change with-
out notice.

The following are trademarks of Digital Equipment
Corporation, Maynard, Massachusetts

DEC PDP
FLIP CHIP FOCAL
DIGITAL COMPUTER LAB

Ist Printing September 1970
2nd Printing (Rev) December 1970



CONTENTS

PDP-15 ENGINEERING DRAWINGS

Introduction

Engineering Drawing Organization
Drawing Codes

Drawing Number Index
Signal Glossary

Logic Symbols

Logic Gates

Flip-Flops

Variable Clock

Pulse Amplifier
Miscellaneous Logic Symbols
Symbol Designators

Signal Names

Name Changes

Negated Signals

Disable Signals

Page

A AW WWLWWNNN

NV 0 N O ANy~

— ot ed e e
AW N = O

N N — —a et cat s
- O NV 00 N O »;

1-1
1-2

TLLUSTRATIONS

NAND Gate

NAND Gate

NOR Gate

NOR Gate

Inverter

Inverter

Combined Logic Functions
D Flip-Flop, Edge-Triggered
J-K Flip-Flop

R-S Flip-Flop

Variable Clock

Pulse Amplifier

1/O Bus Receiver

Delay

Binary to Octal Decimal Decoder

Gate Symbol Designators
Flip-Flop Symbol Designators
Typical Signal Names

Signal Name Changes
Negated Signals

Disable Signal

Drawing Number Index

Signal Glossary

TABLES

W W W W W N N N DN N DD NN

A A A WO W W W



PDP-15
Engineering Drawings

INTRODUCTION

Volume 2 of the PDP-15 maintenance manual includes a set of engineering drawings for the basic

processor and options.

ENGINEERING DRAWING ORGANIZATION

All PDP-15 systems, from the basic PDP-15/10 through the disk-oriented background/foreground
PDP-15/40 system are organized into four main sections: central processor (CP), core memory, input/
output (1/0) processor, and console. The designations of these sections are: KP15 Central Processor,
MM15 Memory, KD15 I/O Processor and KC15 Console. Additional options that may be implemented
in a system are: KE15 Extended Arithmetic Element, KA15 Automatic Priority Interrupt, KM15
Memory Protect, MP15 Memory Parity , KT15 Memory Protect/Relocate, KW15 Real Time Clock, and
KF15 Power Fail. Each engineering drawing is assigned a coded drawing identification number that

indicates the type of drawing, applicable section, and series.

For example, the drawing identification number D-FD=-PDP-15-0-4 provides the following information:

D "D" size (22 x 34 inches)

FD Flow diagram (drawing type)

PDP-15 Pertains to overall PDP-15 system

0 Manufacturing variation

4 The fourth in a series of overall system flow diagrams.

As a second example, the drawing identification number D-BS-KP15-0-32 provides the following

information:
D "D" size
BS Block schematic (Drawing type)
KP15 Pertains to KP15 Central Processor

NOTE

Throughout the text and block schematic prints, block
schematic references are noted in short form. For ex-
ample, "D-BS-KP15-0-32" is shortened to "KP32" and
"D-BS-KE15-0-04" is shortened to "KE04",

The short form references are only for reader convenience. Use the complete drawing number to order

a specific print.

Drawing Codes

The codes assigned to each type of engineering drawing are listed in the following chart.

Type Code | Definition ‘ Type Code Definition
AD Assembly drawing IC Interface cabling diagram
AR Arrangement drawing ML Master drawing list
BD Block diagram MU Module utilization drawing
BS Block schematic PL Parts list
CcD . Cable diagram SP Specification
CL Cable list D Timing diagram
CP Component list UA Unit assembly
CS Circuit schematic WD Wiring diagr.om
FD Flow diagram WL Wire list

aa s IS IR ¢ P
Drawing Number Index

Table 1-1 is an index to the engineering drawing arranged by section and drawing number in alpha-

numeric order,

Signal Glossary
Table 1-2 is a signal glossary arranged in alphanumeric order. The signal glossary includes the short

form block schematic print number (DRAWING) that shows how the signal is developed.

The ORIGIN column indicates the module location and output pin number for test purposes. The

FUNCTION column provides a brief description of the purpose of the signal. The signal glossary is



. intended to be a complete list of signal mnemonics. Many of the mnemonics are self-explanatory

wnd easily interpreted, once the reader is familiar with the signal mnemonic conventions which are

described in the section titled SIGNAL NAMES.

LOGIC SYMBOLS

The logi.c modules used in the PDP-15 are primarily DEC M-series, which is the integrated circuit,
positive logic series. The voltages used are:

Low (L) = OV (OV — +0.4V)

High (H) = +3V (+2.4V — +3.4V)
For specific information on operating frequencies, loading etc., refer to the PDP-15 Module Manual.
The logic symbology used is MIL=STD-806B. The gating symbols use small circles at the inputs of gates
to indicate that a low signal activates the function., The absence of a circle indicates that a high sig-
nal activates the function. The presence or absence of a circle at the output of a gate indicates that
the output is low (L) or high (H), respectively, when the gate has been activated (its output is true).
An output is false if it is at a voltage different from that shown by the gate's polarity indicator (pres-
ence or absence of circle). Suffixes L or H indicate the low or high level of a signal when it is true

or enabled.,

Logic Gates

Boolean Functions are symbolized as follows:

Symbol Function
* Logic AND
+ Logical OR (inclusive)
- Logical negation

The most commonly used g ating symbols are the NAND (Figures 1 and 2); NOR (Figures 3 and 4), and
the inverter (Figures 5 and 6). Each figure shows both the symbol and a Boolean expression of the

logical operation it performs.

AA L AA H v—{
e XX H —— YY L
BB L —O) BBH —

AA Lx#BB L=XX H AAH®BB H=YY L

Figure T NAND Gate Figure 2 INAND Gate

ccL
YY H
DD L

CCH+DDH=XXL CCL+DDL=YYH
15-2568

Figure 3 NOR Gate Figure 4 NOR Gate

BBL‘%>—BBH

AAH=AAL BBL=BBH

AA H AA L

Figure 5 Inverter Figure 6 Inverter

Some of the logic gate symbols consist of combinations of basic AR L
logic functions, as shown in Figure 7. The logic functions of BB L 3:: :)__ «X H
these gates can be determined by combining the basic logic ccL i>

functions. (AA L4+BB L)¥(CC L+DD L)=XX H

Flip-Flops Figure 7 Combined Logic Functions

A major part of the work accomplished by the computer's logic is performed by flip-flops. Figures 8

through 10 illustrate the types of flip-flops used in the PDP-15 Systems.

g— DIRECT SET————*J) éDIRECT SET
I I GATED E[D I
wr— | o sePilers (L)
INPUT
CLOCK CLOCK __ | CLOCK
INPUT INPUT GATED -
¢ O ¢ ofF— RESET INPUTS {33 K 0
T~——DIRECT CLEAR —-(f ?DIRECT RESET
a b

15-00¢8 15-C.0€8

Figure 8 D Flip-Flop, Edge-Triggered Figure 9 J-K Flip-Flop

The flip-flop in Figure 8a requires a high data input when clocked to set; the flip=flop in Figure 8b
requires a low data input to be set. The D flip-flop will be drawn on the logic diagrams to agree with

the voltage level of the data input necessary to set the flop.

e o o1 ) 1 1/ Cle o ! ct | P L R AUV IR S SRR o o]
rFigure 7 snows Tne J=N THIP=TIOp. INe TIop Nnas adireci sei unu reseil 1npuis, Jiu

reset inputs. If both gated inputs are high when the flop is clocked, the flop will complement.



The flip=flop in Figure 10a can be reset by either one of two inputs; the flip-flop in Figure 10b has the

TR gate on its set side. J

Variable Clock

The PDP-15 uses variable clocks to generate timing signals and control gating functions. Figure 11

shows a typical variable clock symbol.

ENABLING
INPUTS : QUTPUTS

1
SET S 1}— seT s 11— t
INPUT —OQ INPUT :3) i

RESET RESET -
‘,NPUTS:D R ob— INPUT R 0 5 TER

15 %68 Figure 11 Variable Clock

Figure 10 R-S Flip-Flop

TRIGG
RpOTS {%} PA  fO— OUTPUT

Pulse Amplifier

The symbol for a typical pulse amplifier used in the PDP-15

is shown in Figure 12.
Figure 12 Pulse Amplifier

Miscellaneous Logic Symbols |
ENABLE —] o
- L s | 1 1 1 ’ INPUTS—
Figures 13 through 15 show additional logic symbolis that — / -
appear in the PDP-15 engineering drawing block schematics. —
h—
2 o
22 p
INPUT OUTPUTS OUTPUTS
2! b
22 b
15-0069 e
D—_—
. . b
Figure 13 1/O Bus Receiver ; >
j, 15-0069
:w Figure 15 Binary to Octal Decimal Decoder
15-0069

Figure 14 Delay

J

SYMBOL DESIGNATORS \

Each logic symbol that appears on an engineering drawing block schematic contains designators that
indicate the type of module used to perform the logic function, the physical location of the specific

module used, and the electrical input and output pin connections that are used by that logic function.

The symbol designators used on the NAND gate shown in Figure 16 provide the following information:

M112 The NAND gate is provided by an M112

module. Pl d
mi12 \ S!
L18 The module is installed in location L18. RIJ L8
P1,R1 Input logic signals are applied to pins P1 15-0069
and R1 on the module.
S1 The output logic signal is available at Figure 16 Gate Symbol
pin S1 on the module. Designators
In addition to the information listed above, flip-flop symbol des-
ignators include a name, such as READ, as shown in Figure 17. (BU " DElcNOPDL'ﬁg
D 1
K1
READ [*—NAME
M205 [—TYPE OF MODULE
SIGNAL NAMES K15 le—LOCATION OF
J! MODULE
All signal mnemonics that appear on the block schematics include c o b
a prefix, signal mnemonic, and signal level indicators, as shown Tm
in Figure 18. The signal mnemonic provides the following informa- .
15-0069

tion:

Figure 17 Flip-Flop Symbol

a. The prefix indicates the short form print number where .
Designators

o R L DL . . . .
the signa! originated. KP32 indicates the signal is

developed as shown on print 32 of the KP15 Central
Processor section.

b. The signal mnemonic (RD RST) is usually an abbreviation of the complete signal name
(read restart).

c. The signal level indicator (H or L) indicates whether the signal is active when high
(+3V) or low (0V).

When the signa!l is developed by a flip-flop,
KP32 CP ACT (1)H H1
a (1) or (0) is included to indicate the flip- }g KP32 CP RD RST L
KP32 RD RST H J1 | K18
flop state required to provide the active sig-
nal. For example, KP32 CP ACT(1)H will 1570089

be high (+3V) when the CP ACT flip-flop
shown on KP32 is set. The source of this signal is the true (1) output of the CP ACT flip~flop. The

Figure 18 Typical Signal Names

signal convention allows this same signal to be designated KP32 CP ACT(O)L when it is applied as an

active input to a low input type of gate.



Name Changes -

If a flip-flop output is passed ihrough an inverter (possibly for fan-cut purpcses) the signal name is
changed to avoid confusion as to the sig-
nal origin. Refer to Figure 19. Logi-
cally, the KP66 IN STOP H signal is
equivalent to KP64 IN STOP 02(0)L but a

KP64 IN STOP @2 (1)L J1 a K1 KP66 IN STOP H

new name is assigned for identification
15-0069
purposes.

Figure 19 Signal Name Changes
Negated Signals

Negated signals are indicated by a dash that precedes the signal name. For example, when a signal
called KP23 INC PC H is inverted, the output becomes — KP23 INC PC H. This convention is used
when the signal is applied as an activating input to a
high input gate. The signal is logically equivalent to
KP23 INC PC L. The latter expression is used when the

KP20 DEFER (1) H At

- KP30 ISZ H B '
L mMe27 €1

-KP3® JMP H ELJ— £23

-KP3@ XCT H Dt ‘

signal is applied as an activating input to a low input

gate.
15-0069

Figure 20 Negated Signals An example of negated signals applied to a NAND gate

is shown in Figure 20.

Disable Signals

Refer to Figure 21. A true output, logic O, from gate A causes gate B to be disabled.

] 2>

2)

Figure 21 Disable Signal

Table 1-1

Drawing Number Index

L (Ofiigziiar) Type Number‘ Title
E UA PDP15-0-0 PDP-15 Assembly '
A PL PDP15-0-0 PDP-15 Assembly Parts List
D DI PDP15-0-1 Drawing Index List
D AR PDP15-0-2 System Configuration
D IC PDP15-0-3 Signal Wiring
D IC PDP15-0-14 Power Wiring

KC15A Console Assembly
E 1A 5408392-0-0 Switch Board
D S CS 5408392-0-1 Circuit Schematic
D IA 5408394-0-0 Console Light Board
D CS 5408394-0-1 Console Indicator Panel Circuit Schematic
KP15 1/O and Central Processor

D MU KP15-0-102 Module Utilization
D BS KP15-0-1 Register and Bus Bit 00
D BS KP15-0-2 Register and Bus Bit 01
D BS KP15-0-3 Register and Bus Bit 02
D BS KP15-0-4 Register and Bus Bit 03
D BS KP15-0-5 Register and Bus Bit 04
D BS KP15-0-6 Register and Bus Bit 05
D BS KP15-0-7 Register and Bus Bit 06
D BS KP15-0-8 Register and Bus Bit 07
D BS KP15-0-9 Register and Bus Bit 08
D BS KP15-0-10 Register and Bus Bit 09
D BS KP15-0-11 Register and Bus Bit 10
D BS KP15-0-12 Register and Bus Bit 11
D BS KP15-0-13 Register and Bus Bit 12
D BS KP15-0-14 Register and Bus Bit 13
D BS KP15-0-15 Register and Bus Bit 14
D BS KP15-0-16 Register and Bus Bit 15
D BS KP15-0-17 Register and Bus Bit 16
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Table 1-1 (Cont)

Drawing Number Index

Table 1-1 (Cont)

Drawing Number Index

(C?iigziiol) | Type Number Title
. K;PIS /O and Central Processor (Cont)
D BS . KP15-0-18 Register and Bus Bit 17
D BS |  KP15-0-19 Major Bus Control Logic
D BS KP15-0-20 Major State Generator
) BS KP15-0-21 Time State Generator
D BS KP15-0-22 Link and Link Control
D BS KP15-0-23 Skip Control
D BS - KP15-0-24 Register Strobes
D BS KP15-0-25 Indicator Strobes
D BS KP15-0-26 Memory Mpx
D BS KP15-0-27 CP/Memory Interface Cables
D BS KP15-0-28 Operate Decoding
D BS KP15-0-29 | Index Instruction Bus Control
D BS - KP15-0-30 Major Instruction Decoding
D BS KP15-0-31 Instruction Register
D BS KP15-0-32 Memory Intérface Control
D BS KP15-0-33 Detect X Mode and C Bus
D BS KP15-0-34 Console Interface
D BS KP15-0-35 Interrupt Control Logic
D BS KP15-0-38 I Bus 00-08, M1, M2, MQ
D BS KP15~0-39 I Bus 00-08, EAE, DSR
D BS KP15-0-40 I Bus 09-17, MQ, M1, M2
D BS KP15-0-41 I Bus 09-17, EAE, DSR
D BS KP15-0-42 I Bus 08, 10-17, SC
D BS - KP15-0-43 I Bus 18-23, IR
D BS KP15-0-44 Console Control No. 1
D BS KP15-0-45 Console Control No. 2
D BS KP15-0-46 Miscellaneous Control Logic
D BS KP15-0-47 Memory Input Control
D ~BS KP15-0-48 Miscellaneous Logic
D BS KP15-0-49 CP Read In Logic
D BS KP15-0-50 Device Selactor

(OS:;‘?MI) Type Number Title
KP15 I/O and Central Processor (Cont)
D BS KP15-0-51 1/O Control Sync
D BS KP15-0-52 1/0O Bus Bits 09-17
D BS KP15-0-53 1/0O Bus Bits 00-08
D BS KP15-0-55 IOT and Time Logic
D BS KP15-0-57 Power Fail and Real Time Clock
D BS KP15-0-58 Internal 1OT Decoder
D BS KP15-0-59 MDL Drivers
D BS KP15-0-60 I Bus 00-08
D BS KP15-0-62 I Bus 09-17
D BS KP15-0-64 Teletype Receiver
D BS KP15-0-65 Teletype Transmitter
D BS KP15-0-66 Read In Logic
D BS KP15-0-68 1/O Address
D BS KP15-0-69 I/O Bus Cable
D FD KP15-0-70 - KP15 Block Diagram and Print Key
D FD KP15-0-71 PDP-15 Address Calculation Flow Chart
D FD KP15-0-72 Indicator Bus Signal Chart
D FD KP15-0-73 Key Flow
D FD KP15-0-74 Interrupt Flow Groph
D FD KP15-0-75 Read In Flow
D FD KP15-0-76 Instruction Flow Chart
D D KP15-0-77- AP1/PI Timing Diagram Bus Signals
D D KP15-0-78 CP/Memory Timing
D TD KP15-0-79 CP Timing, Common Events
D 0 KP15-0-80 [OT Instruction Timing Diagram
D BS KP15-0-81 . Power Regulator and OK Bus
KD15 Data Channel

BS KD15-0-01 DSR 00-05

BS KD15-0-02 DSR 06-11

BS KD15-0-03 DSR 12-17

..
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Drawing Number Index

Drawing

Number Index

"Orsii;enal') Type Number Title
KD15 Data Channel (Cont)
D BS KD15-0-04 1/O Buffer 00-08
D BS KD15-0-05 1/0 Buffer 09-17
D BS KD15-0-06 Miscellanecus Data Channel Logic
D 1D KD15-0-07 Single Cycle I/O Transfers, Detailed Timing
D 0 KD15-0-08 Three-Cycle Data Channel In Transfer,
Detailed Timing
D 0 KD15-0-09 Increment MB Transfer, Detailed Timing
D D KD15-0-10 Three-Cycle Data Channel Out Transfer,
Detailed Timing
D D KD15-0-11 Data Channel Input Timing Diagram, Bus
Signals
D 0 KD15-0-12 Data Channel Output Timing Diagram, Bus
Signals
0 KD15-0-13 Single Cycle Input Timing, Bus Signals
0 KD15-0-14 Single Cycle Output Timing, Bus Signals
D KD15-0-15 Increment Memory Timing Diagram, Bus
Signals
KE15 Extended Arithmetic Element (EAE)
D BS KE15-0-01 Bi-directional Shift Register 00-08 (MQ
Reg.)
D BS KE15-0-02 Bi-directional Shift Register 09-17 (MQ
Reg.)
D BS KE15-0-03 Step Counter and Control
D BS KE15-0-04 EAE Control M770
D BS KE15-0-05 IR Sign Divide Logic
D FD KE15-0-06 EAE Flow Diagram
D FD KE15-0-07 Data Flow Diagram
MM15 Core Memory
D MU MM15-0-26 Module Utilization
DI MM15-0-25 MM15 Drawing Index
BS MM15-0-01 Memory Control

(OSriI;?noU Type Number Title
MM15 Core Memory (Cont)
D BS MM15-0-02 Memory Control
D BS MM15-0-03 MA and MB Registers, 00-05
D BS MM15-0-04 MA and MB Registers, 06-11
D BS MM15-0-05 MA and MB Registers, 12-17
D BS MM15-0-06 X Axis, 0 to 4K
D BS MM15-0-07 Y Axis, 0 to 4K
D BS MM15-0-08 X Axis, 4 to 8K
D BS MM15-0-09 Y Axis, 4 to 8K
D BS MM15-0-10 Sense Amplifiers and Inhibit Drivers, 0-4K
D BS MM15-0-11 Sense Amplifiers and Inhibit Drivers, 0-4K
D BS MM15-0-12 Sense Amplifiers and Inhibit Drivers, 0-4K
D BS MM15-0-13 Sense Amplifiers and Inhibit Drivers, 4-8K
D BS MM15-0-14 Sense Amplifiers and Inhibit Drivers, 4-8K
D BS MM15-0-15 Sense Amplifiers and Inhibit Drivers, 4-8K
D BS MM15-0-16 Memory Bus Drivers
D BS MM15-0-17 Memory Bus Drivers
D BS MM15-0-18 Memory Bus Drivers
D BS MM15-0-19 /O Memory Cables
D BS MM15-0-20 Memory Power Regulators
D BS MM15-0-21 Timing Diagram
D BS MM15-0-22 X Diode Matrix
D BS MM15-0-23 Y Diode Matrix
D BS MM15-0-24 Parity Bit
Power Supplies
D CS 715-0-1 715 Power Supply Circuit Schematic
B CS 5408408-0-1 Bulk Regulator Circuit Schematic
C CS 716-0-1 716 Power Supply Circuit Schematic
D CS H721-0-1 H721 Power Supply Circuit Schematic
B CS 734D-0-1 734D Power Supply Circuit Schematic
A PL 734D Power Supply Parts List

734D-0-1




Table 1-1 (Cont)
Drawing Number Index

Size

Table 1-F (Cont)
Drawing Number Index

(Original) Type Number Title
Power Supplies (Cont)
B CS 799A-0-1 799A Power Supply Circuit Schematic
A PL 799A-0-0 799A Power Supply Parts List
B CS 841-B 841B Power Control Circuit Schematic
A PL 841-8-0 8418 Power Control Parts List
B CS 853-F-1 853F Power Supply Circuit Schematic
A PL 853-F-0 853F Power Supply Parts List
BB15 Peripheral Expander
DI BB15-0-01 BB15 Drawing Index List
MU BB15-0-04 Module Utilization List
KA15 Automatic Priority Interrupt (API)
D BS KA15-0-01 Requests
D BS KA15-0-02 Priority Levels 00-03
D BS KA15-0-03 Priority Levels 04-07
D BS KA15-0-04 API Control
D BS KA15-0-05 Test Request
D BS KA15-0-06 I/O Address Gating
D BS KA15-0-07 API Cables
D BS KA15-0-08 1/O Bus Receivers
> BS KA15-0-09 Miscellaneous Drivers
D BS KA15-0-10 I Bus Drivers
D BS KA15-0-11 I/O Bus Drivers
KM15 Memory Protect Option
D BS KM15-0-10 Control Logic
D BS KM15-0~-11 10T and Control
D BS KM15-0-12 P Mode Enable
D BS KM15-0-13 Boundary Register and Boundary Detection
No. 1 "
D BS KM15-0-14 Boundary Register and Boundary Detection -

No. 2

Size

(Original) Type Number Title
KM15 Memory Protect Option (Cont)
D BS KM15-0-15 BB15 Jumper Card Configuration
KT15 Memory Protect/Relocate Option
D BS KT15-0-10 MDL Control
D BS KT15-0-11 Relocation Register
D BS KT15-0-12 Relocate MDL's
D BS KT15-0-13 1/O Bus or BR
D BS KT15-0-14 RA Buffers and MDL Terminators
D BS KT15-0-15 Relocation Address Register 01-06
D BS KT15-0-16 Relocation Address Register 07-09
MP15 Memory Parity Option
D BS MP15-0-10 Parity Control
D BS MP15-0-11 Parity Input Interface
D BS MP15-0-12 Parity Decoder and Parity Generator
D BS MP15-0-13 Parity Memory Bus Connections
BA15 Peripheral Expander
D MU BA15-0-7 Module Utilization
D DI BA15-0-08 BA15 Drawing Index List
D IC BA15-0-01 I/O Bus Interface
D BS BA15-0-02 BA15 Line Receivers
D BS BA15-0-03 BA15 Line Drivers
D BS BA15-0-04 I/O Mixer
D BS BA15-0-05 Multiplexer
D IC BA15-0-06 Indicator Cable
PC15 High-Speed Paper Tape Reader and Punch
D BS PC15-0-01 High Speed Punch Control
BS PC15-0-02 High Speed Reader Control
D BS PC15-0-03 Reader Register




Table

1-1 (Cont)

Drawing Numbzr Tndex
Size .
(Original) Type Number Title
LT15A Single TTY Interface
BS LT15-A-01 Teletype Control
BS LT15-A-02 Teletype Receiver
BS LT15-A-03 Teletype Transmitter
VP15 Display Logic
BS VP15-0-1 Display D/A & Dev Sel
BS VP15-0-2 Display Control BA15
IC VP15-BL-1 Interconnection Diagram
DWI15A Positive-to-Negative Bus Converter
D BS DW15-A-1 BI Direct 1/O Bus
D BS DWI15-A-2 BI Direct 1/O Bus
D BS DWI15-A-3 AP DCH RQ + BI BS CON
D BS DWI5-A-4 API + DCH Enables
D BS DW15-A-5 API + DCH Grants
D BS ‘DWI15-A-6 1/O Addr 03-10
D BS DWI15-A-7 I/O Addr 11-17
D BS DWI15-A-8 One Way Signals
D BS DWI15-A-9 Positive Input Cables
D BS DWI15-A-10 Positive Bus Cables
D BS DWI15-A-11 Negative Bus Cables
D MU DWI15-A-12 Module Utilization




Signai Glossary

e - . S
i Signal Mnemonic Dro\?vlign;c“ Orf:/\gclgde Signal Funcrion
U

ADD-MEM KDO05 M17-11 Adds contents of 1/0 bus 1o memory fncation spec—
ified by current addres< .. L=y new value
into memory location.

ADD 1 KD04 N18-V2 | Increment data storage reqister during word count
and current address cycles in three cycle DCH
Transfers and during increment memory breaks.

ADR ACK MMO02 A18-H2 Acknowledges memory address has been accepted
and memory cycle has started. Refer to memory
timing diagram MM21,

API CAL KP31 N11-C1 Indicates CAL for Automatic Priority Interrupt.

APIEYNC KP51 N22-V2 Recognizes API request from APl option and allows
1/O Processor to synchronize with CPU during
API break.

BAC-C 00-08, 09-17 KP19 F10-J2 Gates contents of buffered AC to C bus.

F11-J2

BACK-TO-BACK KDO0é M21-L1 Used for single cycle transfers to designate that
two or more successive breaks will be made with-
out returning control to CPU.

BANK MODE KP46 M27-V1 Output of bank mode flop that selects memory bank
or page mode of operation.

BANK 1 AVAIL K P45 N25-E2 27.5 ps pulse active during last half of console
time slot 3. Clocks active key input from console
into associated key flop.

BUMP IOT KP51 N20-K2 Used by 1/O processor to reset 10T flop for any
priority higher than IOT request.

BUS DONE MMO2 A20-J2 Set by MRLS ACK to release MDL. Shown on
memory timing diagram MM21.

C-A BUS KP19 F16-S1 Gates C bus to A bus.

-C-A BUS KP19 F30-S1 Gates complemented C bus to A bus.

CA KD04 N23-M1 | Signal specifies current address portion of the
DCH multicycle break is in progress.

CA DLYD KDO06 L31-N1 Used for internal timing during three cycle DCH
transfer. Clears the 1/O memory hold flop during
current address cycle, causing an 1/O memory re-
quest to be available.

CARRY KP22 F02-S1 Carry sets link if L (0) and resets link if L (1).

CARRY 01 KDO3 H13-D1 Carry insert to more significant adder from previous

CARRY 02 KDO02 H13-D1 6-bit adder.

CDL 00 thro(ugh 23 KP44 | Buffered console data lines from [ Bus.

KP45 .

PR PO

N s by

Signal Glossary

Signal Mnemonic

Signal Function

CF PULSE

CLK IN

CLK SYNC

CLR IR 00-05

CONSOLE CK

CONSOLE DLY 1

CONSOLE DLY 2

CONSOLE DLY 3

CONSOLE FAIL

CONSOLE LOCKED

CONSOLE ONE

CONSOLE TWO

CONSOLE ZERO

CONTINUE

Signal Origin
Drawing | Module
KP45 N24-M2
KP46 N28-D2
KP51 N17-U1
KP31 F31-J1
KP45 N25-U2
KP44 M26-K1
KP44 N26-K1. -
KP45 N25-H1
KP46 N27-K2
KP46 KO03-L2
KP45 E22-01
KP45 E22-10
KP45 E22-04
KP45 E08-05

Clock signal for KEY ACTIVE flop. For START,
DEPOSIT, EXAMINE, READ IN, CONT and
EXECUTE non-repeat, clock signal is 27.5-us
pulse active during console time slot 4. For
REPEAT, CONT, and EXECUTE, clock signal

occurs at repeat clock frequency.

A 36-kHz signal, from clock oscillator, that is
used to generate console timing.

Causes multiplexer to issue clock address (000008)
on 1/O address lines.

Clears IR register if FORCE FETCH, KEY ACTIVE,
or PWR CLR occurs.

Non-symmetrical 3-kHz output of console modulo
6 counter that drives console timing failure de-
tector.

Provides 18-ms delay for console clock failure de-
tection (for failure in ground state).

Provides 18-ms delay for console clock failure de-
tection (for failure in +V state).

Connects R-C network to delay stage to provide
120 - 130 ms delay that prevents gating of more
than one pulse for switch active input from con-
sole. |

Output of console failure detector that monitors
operation of console timing. Inhibit timing out-
puts to console switch and indicator circuits if a
failure occurs.

A ground level from console lock switch on 715
Power Supply that prevents program interruption at
the console.

Non-symmetrical 3-kHz square wave. Used with
Console Zero and Console Two signals to generate
strobes for console switch and indicator circuits.

A 9-kHz symmetrical square wave used with Con-
sole Zero and Console One signals to generate
strobes for console switch and indicator circuits.

Used with Console One and Console Two signals
to generate strobes for console switch and indica-
tor circuits.

Output of CONT ENABLE flop used to set KEY
ACTIVE flop.
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CP ACT KP26 K13-P1 Initiates CP memory cycle and inhibits 1/O ACT
until memory cycle is completed.

CP MEM REQ HOLD KP32 K13-H1 Stores memory request until CP ACT can be set to
initiate a CP M REQ.

CP MRLS KP32 K15-M1 CP memory release; indicates CP done with mem-
ory.

CP WR ADR ACK KP32 F12-J2 Acknowledges memory address during a CP initiated
clear-write memory cycle.

DATA CYCLE KDO05 M17-P2 Used during data cycle of 3-cycle DCH transfer.

DATA IN KDO05 M17-51 Generated during 3-cycle DCH transfer to indicate
data transfer from device to memory.

DATA OFLO KDO5 M21-51 Signal used by 1/O device to indicate an incorrect
sum has occured due to an overflow occuring dur-
ing the third cycle of an add-to-memory operation.

DATA OUT KDO05 M17-V2 Generated during 3-cycle DCH transfer to indicate
data transfer from memory to device.

DCH DONE KDO05 K31-K2 Indicates completion of a DCH transfer.

DCH EN 10P2 KDO06 N18-L2 Used during 3-cycle data transfer to enable data
onto 1/O bus from device.

DCH OUT XFER KD0é K18-V2 Indicates transfer of data from memory to device
during 3-cycle DCH transfer and also causes 10P 4
to be generated.

DCH RESET KDO5 K31-N2 Is generated as a result of I /O Reset or Power
Clear to initialize the DCH circuitry.

DCH REQ KP69 N03-52 A signal generated by an external device indicat-

ing a 3-cycle DCH transfer, an increment memory,
or an add-to-memory. The signal is also used with
SINC CYC REQ to indicate a single cycle transfer
as indicated below:

DCHRQ L SING CYCREQ L FUNCTION

0 0 None

0 1 Single cycle trans-
fer (from memory
to device)

1 0 Multi-cycle trans-

fer (in or out)
Single cycle trans-
fer (from device to
memory)
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DCH SYNC KP51 N23-H2 | Acknowledges receipt of request from control de-
vice by causing GRANT to be issued. The signal
also causes the multiplexer to issue an 1/O request
to memory.

DCH WAIT KDO5 N12-N2 | Causes 1/O processor to wait until after DCH
transfers from memory to device has been com-
pleted.

DEPOSIT KP45 M25-M2 | DEPOSIT flop output used to set KEY ACTIVE flop.

DISABLE SYNC KD06 N32-M1 During DCH transfers, this signal allows time for
I1/O Processor to finish processing current DCH
transfer and prevents 1/O synchronizer from setting
PI, API, or Clock flops.

DISPLAY STATUS KP44 M26-M1 55-ps pulse active during console time slot 001.
Gates 1/0 Bus 01, 02, and 08 through 17 and status
of 1/O devices to I Bus.

DS-C KP19 F14-E1 Gates data switch buffer contents to the C bus dur-
ing 1502 when DEPOSIT, NEXT, or EXEC key is
pressed or OAS is executed.

DSR-1/0 BUS KDO0O5 M21-P2 Data in DSR to be transferred to 1 /0 Bus.

DSR - MDL KD04 M20-L1 Data in DSR to be transferred to MDL.

DSR0OO - DSR17 KDO1 Data storage register bits 00 through 17.

KDO02
KDO03

DSR OVERFLOW KD01 H13-D1 Carry out of most significant stage of DSR. Used
to set word count overflow indicating completion
of block transfer of data during 3-cycle DCH op-
eration.

EAC KP22 EO8-R2 Enables ones complement end around carry when set
by CARRY.

ENB CYCLE KDO5 M17-E1 Enables data cycle for three cycle DCH transfer and
determines whether data is transferred to or from.

EN CA KDO06 L21-F1 Used to enable current address cycle of 3-cycle
DCH transfer. This signal is inhibited during single
cycle break, clock break or Increment MB.

END OF CP CYCLE KP32 K16-L2 Indicates end of central processor memory cycle.

EN RD KD04 N12-F2 Sets 1/O WRITE flop indicating a transfer from an
external device to memory.

EX SW KP45 N25-E1 EXECUTE flop output used to set KEY ACTIVE flop.

EXAMINE KPd5 MZ25-Uz | Output of EXAMINE fiop used to set KEY ACTIVE
flop.




Table 1-2 (Cont)
Signal Glossary

Signal Mnemonic Drailli?:;al Orf\'/\sc’;;ule Signal Function

GRANT KDO06 M22-J2 Signal generated by 1/O Processor to acknowledge
receipt of request from external device.

HOLD MO KP26 K15-J2 Prevents contents of MO register from being re-
moved from MDL until a CP memory cycle is
initiated.

INC CA KP68 N10-P1 Used to inhibit incrementing current address during
DCH transfer.

IN XFER CYCLE KDO05 M17-H2 Used to denote data transfer position of the DCH
cycle.

INCR PC KP23 F23-J1 Increments program counter during TSO1 of EXECUTE
when SKIP is set.

INH MMO02 A19-S1 Gates data from MB register to inhibit drivers dur-

INH PC COUT(\JT

I BUS 00 through 23
1/0 ACT
1/0 ADDR ACK

ARD AA
UUR Vo=
R

1/C ADDRESS - DSR
1/0 BUF-DSR
1/0 CYCLE REQ

[/0 DATA ACK

1/0 ENABLE

KP24 F32-52

KP46

KP26 K14-H1
KD04 M31-M]
KP68

KDO3 K19-C1
KDO3 K19-F2

K D03 K19-N2
KDO4 K 27-E1

KDOS5 M12-M1
K D04 L10-52

KDO4 M20-E1
KP32 M13-C1

ing write half-cycle. Shown on memory timing

diagram MM21.

Inhibits program counter incrementation if an exe-
cute switches instruction is in progress, an interrupt
has been acknowledged or key functions are in
progress.

Bi-directional data lines between console panel and
central processor.

Part of the Memory Synchronization for the 1/0

Processor.

Derived from ADR ACK when 1/0 is enabled.
Clears M REQ.

/0 Address bit 03 through bit 17.

When bits 15, 16 and 17 are logic 1, the real time
clock address of 000007 is developed.

Gates 1/O address to DSR.
Gates contents of [ /O buffer to DSR.

Indicates that 1/O Processor is requesting a memory
cycle.

This signal is generated in the 1/O Processor and

is sent to memory indicating that the processor has
received the data from memory during a read-write
cycle.

Enables 1/O processor functions when power is on
and 1/O ACT is set.
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1/0 M HOLD

1/O M REQ
I/O MRLS

1/O MRLS ACK

IOP 1

IOP 2

10P 4

1/0O RD RST

1/O READ
1/O RESET
1/0O WRITE
IND A BUS
IND AC
IND B BUS

IND C BUS

KD0O4 M23-E1

KP26 K15-E1l
KDO04 M20-H2

K D04 N18-T2

KP51 N17-L1

KP51 N17-H2

KP51 N17-E1

KP26 K18-F2

KD04 M20-P2

KP45 £02-09

KDO04 M20-51

KP44 E01-08

KP44 EO1-11

KP44 E16-06

KpP44 E16-08

Used during DCH transfers to temporarily store M
REQ signal while the 1/O Processor and memory
are being synchronized.

Set to initiate an 1/O memory request.

Signal generated by 1/O processor during DCH
transfers indicating that 1/O processor is completed
with current memory cycle and is releasing memory
for additional requests.

Response from memory that it has received the 1/0
MRLS signal.

Decoded from bit 17 of 10T instruction. This signal
is used for skip instructions fo test a device flag or
other control function.

Decoded from bit 16 of IOT instruction. This signal
is generally used to transfer data from an external
device to the processor, to clear a device register,
or for other control functions excluding skip sensing.

Decoded from bit 15 of 10T instruction. This sig-
nal is generally used to transfer data from the CPU
to the device and cannot be used to transfer data
from the device to the CPU or to determine a skip
condition.

This signal is generated in memory and indicates to
the 1/O Processor that the information contained in
the address, which was on the MDL when M REQ

were Teesad Ao e Le vamd fomm 2l o AANI
Was l))ucd, can now oe reaa rirom the MOL.

Indicates that data is being read from memory to
external device via the 1/O Processor.

1/C RESET flop output used with STOP condition to
clear major registers and control devices.

Indicates that data from external device is being
written into memory.

55-us pulse active during console time slot 001,
Gates contents of accumulator to I Bus.

55-us pulse active during console time slot 001.
Gates contents of accumulator to T Bus.

55-ps pulse active during console time slot 001.
Gates B Bus to I Bus.

55-ps pulse active during console time slot 001.
Gates C Bus to I Bus.
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IND DSR

IND EAE

IND /O A

IND 1OB

IND LR

IND OA

IND MDL

IND MMA

IND MMB

IND MO

IND MQ

IND MST

IND M1

IND M2

INC PC

IND PL/SC

KP44

KP44

KP44

KP44

KP44

KP44

KP44

KP44

KP44

KP44

KP44

KP44

K P44

K P44

KP44

KP44

E07-11

EO07-03

E13-08

£E04-03

E10-11

ET16-11

E07-08

E04-06

E04-08

E01-03

E13-03

E10-0

E10-08

E07-06

E16-03

E13-11

55-us pulse active during console time slot 001 for
gating content of Data Storage Register to I Bus.

55-ps pulse active during console time slot 001.
Gates discrete bits of EAE control functions to |
Bus.

55-ps pulse active during console time slot 001.
Gates 15 bits of 1/O address to I Bus 03 thrcugh
17.

55-ys pulse active during console time slot 001 for
gating 1/O Bus to the 1 Bus.

55-ps pulse active during console time slot 001.
Gates contents of Limit Register onto I Bus.

55-ps pulse active during console time slot 001.
Gates contents of Memory Address Register in CP
onto 1 Bus.

55-us pulse active during console time slot 001,
Gates Memory data lines to I Bus.

55-ps pulse active during console time slot 001.
Gates content of Memory Address Register onto |
Bus.

55-ps pulse active during console time slot 001.
Gates content of Memory Buffer Register (MMB)
onto | Bus.

55-us strobe active during console time slot 001.
Gates contents of Memory Qutput Register onto 1
Bus.

55-ps pulse active during console time slot 001.
Gates contents of Multiplier Quotient Register to
I Bus.

55-us pulse active during console time slot 001,
Gates memory status and states onto I Bus.

55-ps pulse active during console time slot 001.
Gates CP group I discrete control signals to the
I Bus.

55-us pulse active during console time slot 001,
Gates CP control discretes to I Bus.

55-us pulse active during console time slot 001.
Gates content Program Counter onto I Bus.

55-ps pulse active during console time slot 001,
Gates status of Priority Level flops and contents of
Step Counter to I Bus.
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IND SHIFT BUS KP44 E13-06 55-us pulse active during console time slot 001.
Gates CP Shift Bus to I Bus.

IND SUM BUS KP44 E10-06 55-ps pulse active during console time slot 001,
Gates Sum Bus to I Bus.

IND XR KP44 E10-03 55-ps pulse active during console time slot 001.
Gates contents of Index Register onto I Bus.

IROO-IR05 KP31 FO9-E1, Index register bits IRO0-IR05 are loaded from MI100-

H2, L1, MI05 during FETCH to store instruction op code.
P2, ST,
V2

JAM PC TO MO KP23 J31-Vvi Sets PC contents into MO register during TSO1 of
EXECUTE if SKIP is not set.

KEY ACT KP34 F27-J2 Key active flow is set when console function keys
are pressed.

KEY READ IN KP45 E04-08 A level generated by READ-IN flop when READ IN
key is on. Used to initiate paper tape read in to
memory .

L BM UM-A KP19 F14-T2 Gates status of link (L), bank mode (BM}, and user
mode bit (UM) to the A bus. Generated during
TS02 (Fetch or Defer) of a group 4 instruction (JMS
or CAL).

LD AC KP24 HO04-J2 Load accumulator bits AC00-AC17.,

LR-C KP19 F16-P2 Gates contents of limit register to C bus to test limit
register or when XG ENAB LR is low.

LIKE SIGNS KD06 N32-J2 Used to compare signs of data in 1/0 buffer (1/0
BUF00) and data in memory (MDL 00). In add-to-
memory cycle, this signal is used to set DATA
OFLO.

MA HOLD MMO2 A18-E1 Set by START to prevent MA register contents from
changing, once memory cycle has been initiated.
Shown on memory timing diagram MM21.

MA LOAD MMO1 Al15-L1 Strobes memory address from MDL to MA register.
Refer to memory timing diagram MM21.,

MB CLEAR MMO1 A15-51 Clears MB register at start of memory cycle. Refer
to memory timing diagram MM21,

MB LOAD MMO02 Al15-J2 Strobes MDL data into MB register during write
half-cycle. Shown on memory timing diagram
MM21,

-MI-B 00-08 KP19 EO07-N2 Gates complemented MI register bits MIOO through
M108 to the B bus.
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-MI-B 09-17 KP19 F14-F2 Gates complemented MI register bits MIO9 through
MI17 to the B bus.

-MP API RQ MP10 B15-U2 | Automatic priority interrupt request generated by
parity error flag.

MPX KP26 K14-A1 Establishes priority of 1/O M REQ if DCH SYNC
or CLK SYNC are set.

MQ-C KP19 F08-V2 Gates contents of MQ register to C bus during EAE
instruction.

MRD KP26 K10-E2, Generated by 1/O Read or by START READ (if 1/0

H2 ACT (0)). Selects read-restore memory cycle.

MRLS ACK MMO2 A18-V2 Acknowledges MRLS after WR EN flop is set. Shown
on memory timing diagram MM21,

-MRLS DLY MP10 Al16-J2 Produces INH MRLS to delay memory release until
parity is decoded and parity bit is generated.

MWR (memory write) KP32 K10-K2, | Generated by 1/O WRITE or by START WRITE if

M2 1/0 ACT (0). Selects clear-write memory cycle.

NO SHIFT-D KP19 F15-L1 No shift enabled to D bus. Occurs if current in-
struction is not an EAE, OPR SHIFT, SWH, or CLA
instruction.

ONE CYCLE BK KD06 M21-E1 This signal indicates a single cycle transfer whereby
the external device maintains its own word count
and current address.

OPR KP28 E06-E1 Indicates operate instruction decoded from IR bits
[ROO-IRO4.

OVERFLOW K P22 F03-C1 Sets link when Sum Bus bit 00 is positive and AC0O0
and MI00 are same sign.

PAR ERR MP10 B16-K2 Indicates parity error has been detected.

PC-A 01-02 KP19 J13-U1 Gates program counter bits PCO1 and PCO2 to the
A bus.

PC-A 03-04 KP19 J30-J2 Gates program counter bits PCO3 and PC04 to the
A bus.

PC-A 05 KP19 E07-S1 Gates program counter bit PCO5 to the A bus.

PC-A 06-17 KP19 F18-P2 Gates program counter bits PC0é through PC17 to
the A bus.

PI SYNC KP51 N22-S1 This signal indicates that the 1/O Processor has
recognized a Program Interrupt and allows the 1/0O
processor to synchronize with the CP,
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PRE MRLS

RD CON

RD RST

RD RST DLY

RDX

RDY

REG MAINT STROBE

REG NORM STROBE

REPT VAR IN

REQ

RESTART

RETURN DATA

RI RD RST

RTL-D

RTR-D

KDO06 N16-K2

MMO1 A18-R2

MMO02 Al19-11

MP10 A14-F1
MMO02 A19-H1
MMO02 A19-El

KP45 E21-06

KP45 E21-08

K P46 N24-12

MMO1 A12-51
KD0é M18-H1
KDO04 L19-L2
KP32 K30-E1

KP19 F14-P1

KP19 F14-L2

Generated a short time after Read Restart. This
signal is used to enable DSR-1/0 BUS on transfers
of data from memory to the device and also ac-
knowledges when the 1/0O Processor has received
the data.

Set by MRD to control read-restore memory cycle.
Refer to memory timing diagram MM21.

Indicates data read from memory is available on
MDL and the requesting processor can proceed.
Shown on memory timing diagram MM21.

Produces INH RD RST to delay read restart until
parity has been tested.

Generates read current in the selected X drive line.
Shown on memory timing diagram MM21.

Generates read current in the selected Y drive line.
Shown on memory timing diagram MM21.

55-ps pulse active during console time slot 001.
Generated when REG GROUP switch is on. Com-
bined with 12 register select inputs from I Bus to
generate one of 121 Bus gating strobes.

55-ps pulse active during console time sfot 001.
Generated when REG GROUP switch is off. Com-
bined with 12 register select inputs from I Bus to
generate one of 12 1 Bus gating strobes.

Input from Repetitive Speed potentiometer on con-
sole switch panel that controls repetition rate of
repeat ciock.

Produced by M REQ to initiate a memory cycle.
Refer to memory timing diagram MM21,

Indicates completion of DCH transfer and clears
out DCH and DCH SYNC flops.

Generated by the 1/O Processor to indicate a trans-
fer of data from the external device to memory.

Re-starts central processor functions after data has
been deposited by hardware read in.

Shifts D bus data left two places. Enabled by RTL
during TS02 Fetch,

Shifts D bus data right two places. Enabled by
RTR during TSO2 Fetch.
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SE (signs equal) KP22 E08-NI1 Indicates when MI and AC bits AC00 and MI0O
(sign bits) are same sign. SE flop cleared when
bits are opposite sign.

SET DSR-MDL KDO06 N15-F2 Enables contents of DSR to be placed on the MDL
during DCH transfers.

SET FETCH KP20 E22-F2 Enables the FETCH major state flop. Occurs if no
other major state is enabled.

SET GRANT KDO06 K18-S2 Used to set the GRANT flop during single cycle
back-to-back data transfers.

SING CYC DIR KDO0é6 M21-H2 | This signal determines whether the single cycle
transfer direction is to be an "in" transfer (from
device to memory) or an "out" transfer (from mem-
ory to device). See note on KDO06.

SING CYCIOP 4 KDO06 M24-K2 | Generated during single cycle, back-to-back from
memory to the external device.

SING INST K P46 M27-H2 | Output of SING INST flop supplied to time state
generator to implement a single instruction.

SING STEP KP46 M27-12 Output of SING STEP flop supplied to time state
generator to permit the manual stepping of a pro-
gram through major states of an instruction.

SING TIME KP46 M27-E1 Output of SING TIME flop supplied to time state
generator for manual stepping through time state of
each major state.

SKIP KP23 E08-U2 Causes PC to be incremented by one to skip next
instruction,

START KP45 M25-V2 Output of console START ENABLE flop used to set
KEY ACTIVE flop.

START MMO1 Al4-V2 Initiates a memory cycle when M REQ is received
and no address has been acknowledged previously.
Refer to memory timing diagram MM21.

START READ KP32 F24-J2 Starts a read-restore memory cycle.

START WRITE KP32 F30-E1 Starts a clear-write memory cycle.

STOP KP45 M25-K2 STOP flop output terminates CP operation by re-
setting RUN flop.

STP TM CHAIN KDO5 M22-R2 Stops the 1/O clock in Time 2 during memory data
transfer. The 1/O processor cannot generate IOP 4
until the next Time 1 signal occurs.

STROBE MMO02 Cl4 Produced by RD CON to gate sense amplifier out~
puts into MB register.

Table 1-2 (Cont)
Signal Glossary

. . Signal Origin . .
Signal Mnemonic Brawing | Module Signal Function

STROBE ADDR KD0é6 L21-K2 Strobes the address from the 1/O Bus to the DSR
during DCH transfers.

STROBE ONE KP46 K32-V1 A 55-us pulse active during console time slot 2.
Gates memory input register, instruction register
code and defer and index bits onto I Bus.

STROBE TWO KP45 N25-K2 | 55-us pulse active during console time slot 011,
Gates Memory Input Register and Instruction Reg-
ister contents onto I Bus.

STROBE ZERO KP45 E18-06 55-us pulse active during console time slot 000.
Gates central processor status to 1 Bus.

START CA KDo4 L22-L1 Enables current address cycle during a 3-cycle
DCH transfer.

STROBE DSR KD04 M16-51 Loads DSR with address or data for transfers to or
from memory.

STROBE 1 /O BUF KDO5 M16-12 Used for DCH transfers from device to memory to
strobe the data from the 1/O Bus into the 1/O
Buffer.

STROBE 10P? KP51 M14-Vv2 Occurs 750-ns after beginning of IOP2 and is used
to load AC from the device during DCH and IOT
transfers.

STROBE MRLS KDO06 L18-C1 A signal used to set the MRLS flop in order to re-
lease memory for further requests.

STROBE IOP1 KP51 L06-52 Occurs 750-ns after IOP1 and is used to set the
skip flop during DCH and IOT transfers.

STROBE MRLS DLY KD0é6 M18-H1 This signal is delayed from strobe MRLS and is used
in back-to-back single cycle transfers to strobe the
address into the DSR.

SWITCH INHIBIT KP46 N27-R2 Output of console delay 3 that prevents a second
clock pulse to key flops for switch active functions.
During run condition, blocks clock signal to key
flops.

SYNC KP55 L23-N1 SYNC occurs at time 1 and is set on the 1/O bus by
the 1/0 processor to synchronize the device with

_the 1/O processor.

TIME 1 KP55 N13-J2 250-ns pulse.

TIME 2 KP55 N13-F2 250-ns pulse starting at completion of TIME 1 pulse.

TIME 3 KP55 N13-K1 250-ns pulse starting at completion of TIME 2 pulse.
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TIME 4 KP55 N13-M1 | 250-ns pulse starting at completion of TIME 3 pulse.

WC KDO04 M22-U2 This signal indicates the word count cycle in a 3-
cycle DCH transfer.

WC ENABLE KDO04 M22-E1 Indicates entry to word count cycle while 1/0 proc-
essor is synchronizing to memory.

WC OVERFLOW KD04 M23-J2 Indicates completion of block transfer of data; i.e. ,
desired number of words have been transferred.

WR MMO02 A19-V2 Generates write current in X and Y drive lines.

' Shown on memory timing diagram MM21,

WR CON MMO1 Al8-U1 Set by MWR to control clear-write memory cycle.
Refer to memory timing diagram MM21,

WR DONE MMO02 A20-F1 Indicates end of write half-cycle. Shown on mem-
ory timing diagram MM21,

WR EN MMO02 A19-P2 Enables write half-cycle to begin 50-ns after RD
RST. Shown on memory timing diagram MM21.

WRITE REQ Signal on MDL indicating transfer of data from
Processor to memory.

+1 WC KPé8 N10-L1 Used during word count cycle of 3-cycle DCH trans-
fer to increment the word count each time a word
is transferred.

XG ENAB AC KP29 F18-E1 Enables AC for index register instructions PAX and
PAL.

XG ENAB LR KP29 F18-J2 Enables 1imit register for index register instructions
PLA and PLX.

XG ENAB XR KP29 F19-E1 Enables index register for index register instructions
to PXA and PXL.

XOR-C KP19 F16-J2 Used to exclusive-OR AC with memory buffer con-
tents during TS02 of XOR, or TSOT of SAD.

XR-B 00-05 KP19 E11-D1 Gates index register bits XRO0-XR05 to the B bus.

XR-B 06-17 KP19 MO1-H1 Gates index register bits XR06-XR17 to the B bus.

3 CYCLE KDO0é N18-U1 Indicates 3 cycle DCH transfer and is used to clear
GRANT flop when address is available.

+1 TO CAINH KP69 NO3-E1 Used during increment memory operation to inhibit
incrementing the current address. Produces KP48 -
INC CA.
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