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FOREWORD

The information contained in this
manual is intended to augment the
knowledge and training of the ser-
viceman in order to conserve time
and effort in the maintenance and
servicing of the 70/55 Processor.
To keep the manual current, revis-—
ions will be issued as additional
information becomes available.
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SECTION ONE

INTRODUCT ION

1.1 GENERAL

The RCA Model 70/55 is a large scale, solid state system which satisfies
the most sophisticated data processing, scientific, problem solving or com-
munication system requirements. The internal logic is controlled by hardware
generated status levels.

The 70/55 Processor may be any one of the model numbers listed in Table
1-1. The memory size (capacity in bytes) and number of racks required to
accommodate these sizes are also given in this table. The method of opera-
tion is the same for the different models and is described in the Operation
portion of this manual.

The 70/55 is a variable format, word organized processor, consisting of
a Main Memory, Non-addressable Memory, Fast Memory, Program Control, and
Input/Output Control.

Table 1-1. Spectra 70/55 Model Numbers

Model Capacity Rack Number

Number (in bytes) Identification Remarks

70/55E 65,536 40,41,42,45 40 = Power Supply
41 = Basic Processor

70/55F 131,072 40,41,42,45 42 = Main Memory

- 43 = 2nd 256K Memory

70/55G 262,144 40,41,42,45 44 = Power Supply Add On
45 = I/0, Direct

70/55H 524 228 40,41,42,43,44,45 Control

1.2 FUNCTIONAL
1.2.1 PROCESSOR STATES

The RCA 70/55 Processor has four processor states that provide control
of the system and program interrupts. Programs may be executed in any one of
these states, because each state is completely indpendent and has its own set
of registers (except floating point register). The four processor states and
their functions are as follows:

1. Processor State P; - normally interprets and executes the user's
program. This processing state is the problem-oriented state.

2. Processor State P, - performs specific program tasks as dictated by
the Interrupt Control State P3.

3. Processor State P3 - is automatically entered when an interrupt is
recognized other than one caused by a machine check or power failure.

1-1
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4. Processor State Py, - is entered whenever a machine check or power
failure occurs.

Upon detection of interrupt the hardware initiates Processor State 3 or
4, It is the programs responsibility to determine what action is to be taken
in any processor state.

64 Bits
Double Word
32 Bits
Word Word - -
16 Bits Halé
Fw*-»Hu”wod4“4—#4——v_—H0”wmd—————w Halfword ——+}«——— Halfword ——
l«— Byte Byte ! Byte Byte Byte Byte Byte Byte —-w
0 7!8 15 (16 23 |24 31 (32 39 |40 47|48 55 |56 63
Halfword Fixed-Point No. I | I I
1 15 I
T o
nteger ‘
Fuliword Fixed-Point No. ’ I
1 31 | | |
¥ |
Integer I
Short Floating-Point No. l
1 7 74 | | |
$| Choracter Fraction I
Long Floating-Point No.
1 7 56
S
Character Fraction
Packed Decimal Number _ '
| 4 4 4 4 4 4 4 4 l
! Digit [Digit |Digit| _ | |Digit |Digit | Digit |Digit | Sign '
|Zoned Decimal Number _ _
4 4 4 4 4 4 4 4
Zone [ Digit [Zone | __ _ | Digit |Zone |Digit] Sign_|[Digit
|Fixed-Length Logical Information I
32
Logical Data
Variable Length Logical Information o
[ 8 8
Character Character |  _ _ _ _ _ _ Character

NOTE: Numbers in upper right corners of blocks
indicate number of bits used.

Figure 1-1. Data Formats
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1l.2.2 ORGANIZATION OF DATA

The following definitions describe the various levels of data organiza-
tion for the 70/55 Processor:

Bit - A bit is a single binary digit having the value of either zero
or one.
Byte - A byte consists of eight information bits. Over an I/0 inter-

face a byte can also be accompanied by a parity bit.

Halfword - A halfword consists of two consecutive bytes beginning on a
main memory location that is multiple of two.

Word - A word consists of four consecutive bytes beginning on a main
memory location that is a multiple of four.

Doubleword - A doubleword consists of eight consecutive bytes begin-
ning on a main memory location that is multiple of eight.

1.2.3 DATA FORMATS

The basic unit of information in the 70/55 Processor is a byte, which is
the smallest addressable unit.

The internal code representation in the 70/55 is either the Extended
Binary-Coded-Decimal Interchange Code (EBCDIC) or the USA Standard Code for
Information Interchange (USASCII) as specified by program.

There are eight distinct formats for data in main memory as shown in
Figure 1-1.

1.2.,4 NUMBERING SYSTEMS

The hexadecimal numbering system is used to represent characters and
addresses in the 70/55 Processor. The hexadecimal system has a base of 16.
The first ten marks are represented by decimal numbers zero (0) through nine
(9); marks eleven through fifteen are represented by the letters A through F.
Table 1-2 illustrates the decimal, binary, and hexadecimal representations of
numbers zero through fifteen.

l.2.5 INSTRUCTIONS

There are five basic instruction formats which express, in general terms,
the operation to be performed. These instructions are:

1. RR = register ----- register operation.

2. RX = register —-—---- indexed storage operation.
3. RS = register ——---—- storage operation.

4, SI = storage =——--—- immediate operand operation.
5. S8S = storage -—----- storage operation.
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Table 1-2. Basic Hexadecimal Marking System

Hexadecimal Binary Decimal

(Base 16) (Base 2) (Base 10)
0 0000 0
1 0001 1
2 0010 2
3 0011 3
4 0100 4
5 0101 5
6 0110 6
7 0111 7
8 1000 8
9 1001 9
A 1010 10
B 1011 11
C 1100 12
D 1101 13
E 1110 14
F 1111 15

The detailed format of each instruction is shown in Figure 1-2, and the
instruction sub-fields are defined as follows:

R1, Ry, R3 = 4 bit operand register specification
X9 = 4 bit index register specification
B1l, B2 = 4 bit base register specification
D1, D2 = 12 bit displacement

Iy = 8 bit immediate operand

Li, Ly = 4 bit operand length specification
L = 8 bit operand length specification

l1.2.6 ADDRESSING MAIN MEMORY

The effective storage address is computed from the following binary
components:

1. Base (contents of the designated base register, B or By)
2. Displacement (D3, D2)

3. Index (contents of the designated index register, X;) for RX
instructions

In computing the address, the base and index are treated as unsigned
24-bit positive binary integers in bits 8-31 of the designated register.
The displacement is treated as a 12-bit positive binary integer. The effec-
tive address is computed by adding the components as binary numbers, ignoring
over flow.

NOTE: If register O is specified as the base
register and/or the index register, then a
zero quantity is to be added, regardless of
the contents of register O.
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The following examples use decimal addresses for convenience:

EXAMPLE 1
Assume Reg. 12 2000
Reg. 13 0480
Instruction B, D, By D,

/ 12 0 13 20 j

The effective address of B,, D, is 2000
The effective address of B,, D, is 0500

EXAMPLE 2
Assume Reg. 3 30010
Reg. 2 00200
Instruction Xz B, D2

/ -3 2 1000

The effective address of X.,
B, and D, is

30010 + 00200 + 1000 = 31210

EXAMPLE 3

Record 1 Record 2

Field Field Field Field Field Field
1 2 3 1 2 3

/ AN

Memory 1123456789 1123456789 17123
Address 5000 5010 5020
Base Address\
Register 2 5000
Bz D‘l
Instruction /i/ 2 4
Effective Address o
for Field 2: 5000 + 4 = 5004
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Size First Halfword Second Third Halfword

i Bytel | Byte 2 Halfword

Type Bytes ! |
t
1

I
Register Register
Operand 1 Operand 2

|
i
|
|
Op Code Ry | Ry f
|
|
|
|

RR 2
'0 78 1112 15'
I
| Register 1 Address
: Operand 1 ' Operand 2
| —— . it—
RX 4
‘ Op Code | Ry | X5 | By Dy
(0 78 1112 15116 19 20 31,
]
| i :
|
: Register Reg. | Address I
| Operand 1 Op. 3 Operand 2 |
RS 4
Op Code R, | Ry | By D,
lO 78 11 12 15:16 19 20 31
| ! |
I | I
I Immediate ! Address |
| Operand Operand 1 |
el e e et
St 4 I B D
Op Code 2 1 1
0 78 15!16 19 20 31
1
| | '
| | I
I
! I Address ! Address
! Length Operand 1° I . Operand 2
| e |t
S8 6 L D B D
Op Code L | L By 1 2 2
0 78 1112 1516 19 20 31 47

Figure 1-2. 70/55 Instruction Formats

To process Record 2, the contents of Register 2 are increased by 12,
the size of Record 1. The instruction field in {(example 3) would then refer
to Field 2 of Record 2.

If the instruction is an index-type instruction, a second general-purpose
register, called an index register, is also used to generate the address. 1In
example 3, the index register (Register 3) would initially be cleared to zero.
After the first record is processed, the contents of Register 3 are increased
by the record size. Then the instructions using Registers 2 and 3 for address-
ing would refer to Record 2. An illustration of this follows:
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Register 2 (base) 5000

Register 3 (index) 12

Instruction X, B, Dy
ﬂ 3 { 2 l ! |
Effective Address for Field 2,
Record 2: 5000 + 12 + 4 = 5016

1.2.7 INPUT/OUTPUT CHANNELS

The Model 70/55 Processor has two types of input/output channels, selec-
tor channels and a multiplexor channel.

Up to six selector channels can be attached to a Model 70/55 Processor.
All selector channels and trunks are optional.

Each selector channel has up to four standard interface trunks and each
standard interface trunk can be connected to the control electronics of an
input/output device. A device control electronics controls one device (i.e.,
Card Reader, Printer), or a number of devices (i.e., Tape Controller: up to
lé Tape Stations).

Only one device can operate on a selector channel at one time. However,
all selector channels can operate simultaneously with, and independently of,
normal processor operation. The limitations of individual systems must be
considered by the programmer.

The multiplexor channel is standard on the Model 70/55 Processors, and
can address up to 256 devices.

The multiplexor channel has up to eight standard interface trunks, each
of which can be connected to a device control electronics. This permits the
multiplexor channel to operate devices on all eight trunks simultaneously.
The limit as to the number of input/output devices that can be connected is
determined by the device control electronics. A ninth trunk is provided on
the multiplexor channel for exclusive use by the Model 70/97 Console.

Figure 1-3 depicts the logical connection of the I/0 channels and I/0
devices.

NOTE: A maximum of 24 trunks may be connected
in a 70/55 System.
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Figure 1-3. 70/55 Input/Output Flow
1.3 SUB-UNITS
1.3.1 BASIC PROCESSING UNIT

The Basic Processing Unit (BPU), in response to an internally stored
program, can effect internal data transmission, perform arithmetic operations
execute decisions and control instructions, and perform branching operations.
In addition, the BPU can operate peripheral devices in either an input or an
output mode.

1.3.2 MAIN MEMORY

The Main Memory consists of magnetic core storage and is available in
the expandable sizes as indicated in Table 1-1. Memory-cycle time is 0.98
microseconds. This is the time to transfer four bytes from main memor o
the memory register and to regenerate the bytes in storage. The processor
normally operates on four 8-bit bytes at a time, although the minimum ad-
dressable data unit is one byte.

1.3.3 NON-ADDRESSABLE MEMORY

This memory is a portion of the main memory that cannot be addressed by
program. A set of registers that services the devices attached to a multi-
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plexor channel is contained in the non-addressable main memory. Non-address-
able memory is in addition to the main memory capacity of the system.

1.3.4 FAST MEMORY

The Fast Memory is a ferrite core storage device (using two cores per
bit), with a capacity of 128 four-byte words. The cycle time is 300 nano-
seconds. Each word in a fast memory is uniquely addressed.

The following registers are contained in the fast memory of a 70/55
Processor.

1. Processor Utility Registers ~ All locations designated as proc-
essor utility registers are used by the processor for program con-
trol and cannot be used by the program.

2. General Registers - These locations are the general registers
for each processor state. These registers are used by the program
for base addressing, for indexing, or for storing operands.

3. Interrupt Mask Registers - An Interrupt Mask register for each
processor state permits or inhibits 32 interrupt conditions.

Py P2 P3 Ps

Interrupt

Mask 40 44 50 14 See Interrupt Flags

NOTE: The numbers indicate Maintenance Panel
switch settings for addressing the word.
Example; 4 on the Digiswitch and 0 on the
gang switch will address the interrupt Mask
Register for Processor State 1. See Register
Selection and Display Controls, Figure 1-13,

4, Interrupt Status Registers - An Interrupt Status Register for each
processor state stores interrupt identification information and
operational control information. This register contains indications
of the last state interrupted, the protection key, the decimal mode
(USASCII or EBCDIC), the privileged mode bit and the supervisor
call identification.

5. Program Counter - A Program Counter for each processor state
contains the main memory address of the next instruction to be
executed, the condition code and the instruction length code of the
last instruction in which an interrupt occurred, and the program
mask.

6. Floating-Point Registers -~ Four floating-point registers (each
is two words long) are used in floating-point arithmetic.
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Py | P2 | Pa | Ps
[DRO I |DR1 l ]DRZI [DR3]
ISI 0 |KEY | A 0 0
Interrupt
Status 41 | 45 | 51 15 1SI 0 IKEY ]| o 0 0
Register CALL —
IST 0 |[KEY| O 0 0
0 0 |KEY| N 0 0
Py | Pa | Ps | Ps
I DRO l DR1 DR2 DR3
Sig
ILC Err
Exp
ILC Und
P — Register 42 46 52 16 PROGRAM COUNTER —
Dec
CC Ov
FP
Y Ov
Input/Output Channel Registers - A set of four registers for each

selector channel controls input/output operation. A set of four
registers for the multiplexor channel controls initiation and
termination of input/output operations on the multiplexor channel.

Interrupt Flag Register - One Interrupt Flag register is
provided. When an interrupt condition occurs, a bit associated
with this condition is set in the Interrupt Flag register.



INTRODUCTION

MUX | SEL1} SEL?2 | SEL3 | SEL4| SEL5 |SEL6 1/0 Channel Registers
DR3
(Standard Device Byte)
Assembly DRO Man. Req. Dev. End
and 25 35 65 75 | A5 | B5 | F5 DR1 Assy Int. Pend. Sec. Ind.
Status DR2 Dev. Busy Dev. Inop.
Cont. Busy Stat. Mod.

DRO l DR1 I DR2 DR3

o

I Data Address of first byte or location of T
Command y ation o
CCR 1 24 | 34 64 74 | A4 | B4 | F4 Code I new CCW if command is a transfer in -
| channel. ’ | {
| oro | | or1 | DR2 DR3
Ch.
CD PCI PCI Data
Ch
ccC 0 IL ‘s
Contr'l Byte Count —
CCR 2 23 | 33 (63 [73 |A3 |B3 [F3 SsLI | 0 F(’:rhof{g.- TIP
Prot.
SKIP 0 Chk. TI
'l Channel
,‘_ Flags Status —.|

DRO DR1 [ br2 | [ ors |

CAR 22 32 62 72 A2 B2 |F2 Device _g, . Address of next >
Number CCW

DRO DRI1 DR2 DR3
Test Sig. Add. Not MUX SEL. EXT. EXT.
Mode Err. Err. Spec. #3 #6 #2
I7C 6C ISC l4C I3C lQC ] 1C C
F.P. Div. Op. Not SEL. SEL. EXT. EXT.
Ov. Err. Tra Spec. #6 #2 #5 #1
Interrupt | 78 68 | 58 l 48 l38 |28 | 18 l 8
Flags Dec. Exp. |Priv. |Cons. |SEL. |SEL. |EXT. |Mach.
(43) Ov. Ov. Op. Int. #5 #1 #4 Check
Exp. Data Sup. ETC SEL. Not EXT. Power

Unde Err. Call #4 Spec. #3 Fail.

__]
___I
_]
—.l
T\

70 60 50 40 30 20 0 0

2]
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1.3.5 OPERATOR'S CONSOLE

The Model 70/97 Operator's Console is a free standing, self-contained
unit which consists of two portions: the Console Typewriter and the Operator's
Console/Display Panel, mounted together on a Console table. (See Figure 1-4.)
The console panel provides the controls and indicators to enable system opera-
tion in conjunction with operating system programs. The operator has complete
control of the system and communicates with the system via a set of control
switches and the console typewriter.

OPERATORS TOP ACCESS LAMINATED
KEYBOARD COVER GLASS OPERATORS
DISPLAY
PANEL

PEDESTAL

Figure 1-4. Operator's Console (Model 70/97)
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1.3.6 MAINTENANCE PANEL

The Maintenance Panel is physically mounted on the power supply rack.
It incorporates controls and indicators to enable system operation without
the assistance of an operating system program for maintenance purposes.
Refer to Table 1-4 for the description of the functions of the indicators
and controls on this panel.

1.3.7 POWER SUPPLY

The 70/55 Processor Power Supply furnishes power to the Basic Processing
Unit and to the High-Speed Memory in addition to the Operator's Console.
Contained in the Power Supply rack are the Typewriter Control and Power
Supply electronics. Refer below for description and functions of the Con-
trols and Indicators provided on the Power Supply Control Panel and the AC
Input Distribution Panel.

The Supplemental Power Supply (rack 44) is required to supply some of
the voltages to the second memory (rack 43). In the Model 70/55 H system
the memory storage capacity is 524,228 bytes. This requires two racks more
than does the Model 70/55 E, F, and G systems. The memory logic and stacks
are housed in the rack 43 and most of its power is supplied by the rack 44.

1.4 CONTROLS AND INDICATORS

The following describes the operational functions of the circuit breakers,
pushbuttonsand indicators that comprise operator's controls for the 70/55
Processor.

l.4.1 POWER SUPPLY CONTROLS

The AC Input and the AC Distribution panels are located in the Power
Supply cabinet and are shown in Figures 1-5 and 1-6. The circuit breaker
switches provide AC power protection as indicated on the front panel.

MAIN - This on-off switch is the main circuit breaker for ac power.
When this switch is ON, ac line voltage is available to the Processor Power
Supply. (Located behind the hinged AC Input Panel.)

CONVENIENCE OUTLETS - This switch provides ac line voltage to the con-
venience outlets located in the power supply racks.

FANS - This switch provides ac line voltage to the fans located in
the various processor racks.

CONTROLS - This switch provides ac line voltage protection to the
transformer which supplies the Control, Regulator and Ramp circuitry.

-5; +30/420/+10; +50/+5/-30 - These circuit breakers protect the
individual power supply voltages as supplied throughout the processor.

The Power Supply Control Panel is located in the Power Supply rack as
shown in Figures 1-6 and 1-7. Essentially this panel is utilized for
maintenance purposes.
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CORNIROLS

136463

Figure 1-5.

Power Supply Panels
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MAINTENANCE
PANEL

70/97 TYPEWRITER
CONTROL ELECTRONICS

POWER SUPPLY
ELECTRONICS

POWER SUPPLY
CONTROL PANEL

136992

136991
AC DISTRIBUTION AC INPUT DC DISTRIBUTION AC-DC DISTRIBUTION
PANEL PANEL PANEL PANEL
FRONT VIEW REAR VIEW
Figure 1-6. 70/55 Power Supply

Assembly
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Figure 1-7. Power Supply Control Panel

TEST - This switch is used to turn on the DC power in the test mode.
The DC power is isolated from the logic rack(s). Pressing the pushbutton
will light its associated indicator.

RESET - Pressing this pushbutton will reset all of the power supply
sensing functions. The indicator is lit after a fault is detected and will
go off after the POWER SUPPLY is reset.

CURRENT OVERLOAD - These indicators will light whenever a current
overload (as noted on the panel) is detected in the power supply input.

VOLTAGE OUT OF TOL -~ When the OPERATE and/or TURN ON indicators are
displayed, the indication is that the protection circuits have detected a
voltage out of tolerance.

VOLTMETER - This nine position rotary switch and its associated test
jacks, are used for monitoring the output voltage as determined by the
positioning of the switch.

TEMP. WARNING IN FRAME - When indicator is lit, the temperature is
approaching the maximum safe limits. The location of the sensor is as
identified by the markings on the panel.

TEMP. OVERHEAT IN FRAME AND TEMP. OVERHEAT IN COOLER - The indicator
associated with the sensor when lit, indicates an overheating condition.
The location of the sensor is as identified by the markings on the panel.

LAMP TEST -~ Pressing this button will cause all Control Panel lamps
to light, thus enabling the identification of any defective bulb.
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l1.4.2 SUPPLEMENTAL POWER SUPPLY CONTROLS

The Supplemental (sometimes referred to as Add-On) Power Supply con-
tains two control panels, as shown on Figures 1-8 and 1-9.

The AC Input and Distribution Panel contains a group of circuit breaker
switches which provide AC power protection as indicated on the panel. All
of these breakers must be ON in order for either power supply to operate.

The functions of the circuit breakers in the Supplemental Power Supply
are exactly as those on the AC Input Panel and AC Distribution Panel
described above (l.4.1).

The Supplemental Power Supply Control Panel is used for maintenance
and/or trouble indication. Functionally, the controls and indicators are
the same as those on the control panel of the Main Power Supply. The Tem-
perature Warning and Temperature Overheat Indicators are marked Rack 43
(added Memory Rack).

Controls of the Main Power Supply and Supplemental Power Supplies are
interlocked so that the sensing circuits will cause both power supplies to
cycle as one.

]

137785

Figure 1-8. Add-On Power Supply Controls and Indicators
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1.4.3 OPERATOR'S CONSOLE DISPLAY PANEL

By means of the three Digi-Switches and pushbuttons, an operator can
perform an initial program load function from any input device; start and
stop the computer; or interrupt the program in order to initiate communica-
tion with the software via the typewriter. The following listing describes
the type and use of the various switches and indicators that comprise the
Operator's Display Panel. (See Figure 1-10 and Table 1-3.)

LOAD
UNIT
SWITCHES

MASTER

134230

Figure 1-10. Model 70/97 Operator's Console Display Panel
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Table 1-3.

Operator's Console Panel (Indicators and Controls)

(Reference Fig. 1-10)

Panel Designation

Description and Function

Load Unit Switches

(No markings on
panel)

The three digi-switches provide for the entry of the
I/0 channel and device number for initial program
load function and are used in conjunction with the
LOAD switch. All three switches have sixteen posi-
tions labeled O through 9 and A through F. Each
switch is used as follows:

a. Switch 1
This (leftmost) switch provides the three bit
channel address of which only positions O through
5 and 7 are used.

b. Switch 2
This (center) switch provides the 4 high order
bits of the device number.

c. Switch 3
This (rightmost) switch provides the 4 low order
bits of the device number

MASTER

This alternate action switch is used to enable the
power supply control circuits and must be in the ON
condition before the POWER ON switch at the Mainten-
ance Panel can be activated. This switch can also be
used as an emergency power off switch, in which case
AC power is disconnected, by-passing the normal DC
power off sequencing, and causing the power failure
interrupt to be set in the processor. The indicator
is turned on upon the pressing of this switch, and
remains on, until the switch is pressed again to turn
off power. Whenever this switch is in its OFF condi-
tion, the POWER ON on the Maintenance Panel is ineffec-
tive. This switch does not control AC power to the
console typewriter (See Note 1).

POWER
READY

This indicator is turned on to indicate that the
processor DC power is on and that the processor is
ready for operation. This occurs when the processor
power sequencing is completed and remains on until
power is removed from the processor, either at the
completion of power off sequencing, or emergency power
off procedures.

IDLE

This indicator is turned on when the Idle instruction
is operating. (See Note 2.) The switch portion per-
forms a lamp check of the Operator's Display Panel.

OVER HEAT

This indicator is turned on whenever the temperature
in the processor exceeds its environmental design.
(See Note 2.)
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Table 1-3. Operator's Console Panel (Indicators and Controls) (Cont'd.)

(Reference Fig. 1-10)

Panel Designation

Description and Function

LOCAL

This indicator is turned on whenever the Console type-
writer LOCAL-OFF-LINE switch is positioned to LOCAL,
or when NC power is off in the processor. The LOCAL-
OFF-LINE switch is located inside the Operator's Con-
sole Cabinet.

ERROR

This indicator is turned on when the following errors
have been detected in the processor.

MPPE IOPE
MMPE

FMPE PEINT (During load operation)
The particular error which has been detected can be

determined from the specific indicators on the Main-
tenance Panel.

SEND

When 1lit, indicates that the Processor is ready to
receive input from the Console typewriter. The indi-
cator is turned on whenever a read typewriter opera-
tion is initiated. The indicator is turned off when
either the EOT key or the Error key on the keyboard
is activated.

Displays the current program state when the processor
is halted as follows:

p.s. 21 p.s. 20 Program State

HFOO
H ORFr O
N w

(See Note 3)

COIN

When this momentary contact switch is pressed and re-
leased, the Console Interrupt Flag is set in the Pro-
cessor, thus notifying the Operating System software
of operator intervention via the Console Typewriter.

GEN RES

Pressing this momentary contact switch will reset the
system conditions to a state which permits orderly
start-up. (See Note 1.)

STOP

Pressing this momentary contact switch causes the
processor to halt after completion of the current
instruction being performed and any I/O operation
currently in progress up to 10 seconds.
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Table 1-3. Operator's Console Panel (Indicators and Controls) (Cont'd.)

(Reference Fig. 1-10)

Panel Designation Description and Function
SET This alternate action switch when activated will set
HEX the Console typewriter electronics to operate in Hexa-

decimal mode. The operator must then use Hexadecimal
coding (two digits per byte). The normal graphic
characters cannot be used.

LOAD When this switch is pressed, program/data from the in-
put device designated by the Load Unit switches are
loaded to main memory. The associated indicator and
the RUN indicator are 1lit when the Load Switch is
pressed. Upon successful completion of loading the
Load indicator is turned off.

START This momentary contact switch when pressed and then
released will start the processor. The indicator is
lit when the processor is running. (See Note No. 1l.)

Notes: 1. This switch is duplicated on the 70/55 Maintenance Panel.
2. This indicator is duplicated on the 70/55 Maintenance Panel.
3. These indicators are duplicated on the Maintenance Panel.

1l.4.3.1 Typewriter Kevboard

The following describes the functions of the keys on the Operator's
Keyboard. Figure 1-11 illustrates the Keyboard layout.

RETURN -~ Pressing down on this keylever will cause the type box and
printing carriages to return to the left-hand margin and the paper feed
mechanism to advance. One or two lines will advance, depending on the posi-
tion of the feed mechanism control.

13423

Figure 1-11. Model 70/97 Operator's Console Keyboard Layout
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REPT (Repeat) - When this keylever is pressed simultaneously with
another keylever or the space bar and held down, it will cause that charac-
ter or function to repeat as long as the Repeat keylever is held down.

SHIFT - When pressed simultaneously with a character keylever, this
keylever will cause the "upper case" character of the character keylever to
be printed.

SPACE Bar =~ Pressing this bar will cause the typewriter to perform
a print function on a blank space of the type box. This will cause a blank
space on the paper, the size of one character. If the computer is reading
from the typewriter a space character is sent to HSM.

ERROR - This keylever is used to terminate a Read Command when a
typographic error is detected. Pressing down on this keylever, the SEND
lamp will go out and the Read Command will terminate with an indication of
a data error.

EOT (End of Transmission) - This keylever is used to terminate a Read
Command upon completion of the message. When this keylever is pressed, the
SEND lamp will turn off and the Read Command will be terminated.

LOC LF (Local Line Feed) - When this keylever is held pressed, paper
will advance through the mechanism without the carriage return function.
Paper is fed out continuously, not a line at a time as when pressing the
RETURN keylever.

LOC CR (Local Carriage Return) - Pressing this keylever will cause
the type box and printing carriages to return to the left~hand margin with-
out feeding paper through the mechanism.

1.4.4 MAINTENANCE PANEL

Table 1-4 lists the various controls and indicators available on the
Maintenance Panel. In addition, a brief description of the control and/or
indicator is also given. The figure reference number contained in Table 1-4
is indicated on Figure 1-12. (Actually these reference numbers do not appear
on the panel, they are supplied herein as an ald for orienting the switch
and/or indicator.)

1.4.5 REGISTER SELECTION DISPLAY CONTROLS

Figure 1-13 shows the Register Selection and Display Controls of the
70/55 Processor. Figure 1-14 and the text that follows explains Data Dis-
play and Register Selection.

Various Processor Hardware Registers may be displayed on the Data Dis~
play Indicators. When the strip switch at the right is pressed (normal
operating selection) the data/display indicators display DR (Fast Memory
Data Register). To display any of the registers listed in Figure 1-14 press
the appropriate register select switch (shown in Figure 1-13).
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Table 1-4. Model 70/55 Maintenance Panel (Indicators and Controls)

(Reference Fig. 1-12)

Figure
Reference Panel
No. Designation Description and Function
Top Row¥* SENSE When a sense command is issued both
/0 READ of these indicators will light.
Indicators Sense command lypon 5 WRITE or WRITE CONTROL com-
Read Command . . .
mand is issued, neither of these
indicators will light.
REV Reverse Command
BUSY Channel Busy
CD Chain Data Flag
CcC Chain Command Flag
SLI Suppress Length Indicators Flag
SK Skip Flag
PCI Program Controlled Interrupt Flag
KEY 3 I/0 Key 3
KEY 2 I/0 Key 2
KEY 1 I/0 Key 1
KEY 0 I/0 Key O
IOCADOL I/0 Character Address
I0CADOO I/0 Character Address
MEND Multiplexor End
SEND Selector End
2nd Row SSR1 Snapshot Status Level Register 21
SSRO Snapshot Status Level Register 20
SNAP Snapshot Mode
ZFF Zero Flip-Flop
RS Result Sign
DS Digit Sign
FTT2 First Time Through Storage
FTT1 First Time Through
IC Initial Carry
FC Final Carry
PINT Program Interrupt Mode
MISC Misc. Tnt Any interrupt except Program Error,
: JI/0 terminate or Machine check.
PE Prog.Error |Flag bit 223,224,225,226, 227,228,229
Int. or 230
IOPRE IO Program Error Interrupt
MUX Multiplexor Interrupt
SEL6 Selector 6 Interrupt
SEL5 Selector 5 Interrupt
SEL4 Selector 4 Interrupt
SEL3 Selector 3 Interrupt
SEL2 Selector 2 Interrupt
SEL1 Selector 1 Interrupt

*¥ Top Row indicators are shared by all seven channels. To display contents of
a given channel, the channel number must be entered manually using the IT
register (see AlO to Al3).
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Table 1-4.

Model 70/55 Maintenance Panel (Indicators and Controls) (Cont'd.)

(Reference Fig. 1-12)

Figure
Reference
No.

Panel
Designation

Description and Function

Al

MASTER

This alternate action switch is 1s:d to enable the
power supply control circuits and must be in the ON
condition before the POWER ON switch can be acti-
vated. The switch can be used as an emergency off
switch, in which case AC power is disconnected by-
passing the normal DC power off sequencing and caus-
ing the power failure interrupt to be set in the
processor. The indicator is turned on upon the
pressing of this switch and remains on until the
switch is pressed again to turn off power. When-
ever this switch is in its OFF condition, the MASTER
on the Operator's Display Panel is ineffective.

NOTE: This switch is duplicated on the 70/97
Operator's Console Panel.

POWER
ON

When this POWER ON momentary contact switch is
pressed it will permit the DC voltage of the pro-
cessor to be turned on. The indicator is turned on
when the voltages start from zero and turns off when
the voltages reach zero.

IMPORTANT: This switch is ineffective until both
MASTER switches are ON.

POWER
OFF

This POWER OFF momentary contact switch and indicator
is used to cause normal power off sequencing of the
DC voltages in the Processor. The indicator comes on
when the voltages reach zero and turns off when the
DC voltages leave zero.

POWER
READY

This indicator is turned on to indicate that the
processor DC power is on and that the processor is
ready for operation. This occurs when the processor
power sequencing is completed and remains on until
power is removed from the processor, either at the
completion of power off sequencing, or emergency
power off procedures.

OHW

This OVERHEAT WARNING indicator will light whenever
the temperature in the Processor has exceeded its
environmental design. The Pushbutton Switch serves
to lamp check the Maintenance Panel.

NOTE: This indicator is duplicated on the Operator's
Display Panel.
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Model 70/55 Maintenance Panel (Indicators and Controls) (Cont'd.)

(Reference Fig. 1-12)

Figure
Reference
No.

Panel
Designation

Description and Function

F 1l

IOMASP

The I/0O MEMORY ADDRESS STOP (alternate action switch)
when set, causes the processor to stop at the word
of the main memory address set in the memory address
digi-switches during I/O servicing. This memory ad-
dress equality is indicated by the EMASP indicator
(G2b) .

SMASP

The STATICIZING MEMORY ADDRESS STOP (alternate action
switch) when set, will cause the processor to stop
when the instruction located in the address set in
the digi-switches is first accessed during staticiz-
ing. This memory address equality is indicated by
the SMASP indicator (G2a).

INHADX

Inhibit Address Exception. This switch should only
be used when cycling main memory, or clearing Memory
Protect.

MARG
CK

When MARGINAL CHECK indicator is 1lit it indicates
that main memory is in the marginal check mode.

When any position of the Memory Bank Selection switch
is pressed, this indicator is turned on and remains
on until the switch is reset.

FPLS

Setting the FIRST PROCESSING LEVEL (alternate action
switch) will cause the processor to stop just before
executing the first level of the next instruction
staticized.

SFSP

The SINGLE FUNCTION STOP alternate action switch pro-
vides the means for manually stepping through an in-
struction, one status level at a time.

ICSP

This INSTRUCTION COMPLETE STOP alternate action
switch when pressed will cause the processor to halt
at the completion of the current instruction. Press-
ing this switch will turn on the indicator light and
will generate ISIM. Pressing the START switch while
ICSP is activated will cause the Processor to execute
one instruction and stop.

NOTE: This switch may be used to stop the Processor
in the same manner as that of the STOP switch on
the Operator's Display Panel.
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Table 1-4.

Model 70/55 Maintenance Panel (Indicators and Controls) (Cont'd.)

(Reference Fig. 1-12)

Figure
Reference
No.

Panel
Designation

Description and Function

G 2a
G 2b

SMASP
EMASP

STATICIZING MEMORY ADDRESS STOP equality.
EXECUTE MEMORY ADDRESS STOP equality.

MPPE

The MEMORY PROTECTION PARITY ERROR indicator when
1it indicates that a parity error has been detected
in accessing the memory protection key.

DIS
SPA

The DISPLAY SCRATCH PAD ADDRESS alternate action
switch operates in conjunction with D4, E4, F4, G4,
D5, E5, F5 and G5 indicators. When B3 is reset (not
lighted), the above indicators represent the hexa-
decimal number of the status level to be executed.
When B3 is set, the above indicators represent the
hexadecimal code of the scratch pad address selected
by a status level. When B3 is set, D4, E4 and F4
have no meaning.

cC

The CONTINUOUS CYCLING alternate action switch is
used to cycle memory. See "Cycling Memory" in the
Operation Section.

When this ADDRESS MODIFICATION INHIBIT alternate
action switch is set, a normal address incrementing
is inhibited to allow repeated addressing of the
memory location currently being accessed. Pressing
the switch turns on the indicator.

When this WRITE MEMORY alternate action switch is
set, data entered by means of the Data/Display
switches are written to a specified memory location
when the START switch is pressed. Pressing this
switch turns on the indicator.

This READ MEMORY alternate action switch is used to
read data from memory which will be displayed on the
Data/Display switches.

EMASP

This EXECUTE MEMORY ADDRESS STOP alternate action
switch provides the main memory address comparison
during instruction executions. When this switch is
set, the Processor will compare the address of each
main memory location accessed during instruction
execution (including I/O initiation and interrupt
processing but excluding 1/0 servicing) with the
address set in the Memory Address Stop Switches.
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Table 1-4. Model 70/55 Maintenance Panel (Indicators and Controls) {(Cont'd.)
(Reference Fig. 1-12)
Figure
Reference Panel
No. Designation Description and Function
G 3 EMASP The indicator is turned on when the switch is set.
(Cont'd.) When equality is met, the separate EMASP equality
indicator is turned on and the Processor is halted.
NOTE: This switch may be set in combination with
other MASP operate switches.

A 4 IOPE The INPUT/OUTPUT PARITY ERROR indicator is turned
on whenever the Processor detects a read parity
error from an input device or if any I/0 error
occurs during a load operation.

B 4 NM NORMAL MODE -~ The machine is processing normal mode
status levels.

Cc 4 FR This FUNCTION REPEAT alternate action switch when
pressed will cause the repetition of a single
status level to be performed by the Processor and
will light the indicator.

D 4 These switch/indicators operate in conjunction with

E 4 the DIS SPA (B3) switch. They select or indicate

F 4 the status level or the Scratch Pad Address. These

G 4 switches only set or reset the status level in the

D 5 normal mode, NM (B4) must be lit.

ES

F 5

G 5

A5 MMPE This MAIN MEMORY PARITY ERROR indicator is 1lit when-
ever a parity error has been detected in the main
memory.

B 5 XM When lit, the processor is operating in the multi-
plexor mode (X) (Multiplexor servicing). The
switch enables the operator to display the Multi-
plexor status level register.

C 5 Reset -~ operates with the DIS SPA switch to reset

<:::> the status level or scratch pad address indicators.
the NM status level will be reset regardless of the
NM/XM/SM indicators.
A 6 FMPE This FAST MEMORY PARITY ERROR indicator is 1lit when-

ever a parity error has been detected in the fast
memory of the Processor.
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Table 1-4. Model 70/55 Maintenance Panel (Indicators and Controls) (Cont'd.)

(Reference Fig. 1-12)

Figure
Reference Panel

No. Designation Description and Function

B 6 SM When lit, the 70/55 is processing Selector status
levels (servicing).

Cc 6 P PARITY indicator for Main Memory Register and for
Fast Memory location (odd parity). This indicator
shows the correct Data Register parity only when
reading from the Fast Memory or when displaying the
Main Memory Register.

D6 - D13 - These (32) DATA/DISPIAY momentary contact switches
E6 - E13 are used to display or modify the contents of hard-
F6 - F13 ware registers, fast memory or main memory as se-
G6 - G13 lected by the appropriate switches. Selection of
register or memory location to be displayed is
determined by the applicable switches.
Further description of data display and register
selection can be found in Figure 1-14.
A 7 This ALARM RESET momentary switch is used to reset
MPPE, MMPE, IOPE and FMPE indications on the pro-
cessor.

c 7 co RESET momentary contact switches are used for re-

Cc 9 c1l setting the Data/Display indicators, i.e., one for

cll Cc 3 each byte.

Cc1l3 Cc 4

A 8 ALI When this ALARM INHIBIT alternate switch is set,
the processor will not execute actions normally
performed as a result of machine errors. The error
indicator(s) will be lit but in all other respects
the error will be ignored. This switch does not
inhibit error actions at the I/0 control electronics.

B 8 IPESP The PROGRAM ERROR IMMEDIATE STOP alternate action
switch is used to halt the processor upon detection
of a program error. This switch when set, turns on
the indicator.

B 9 OPESP When this PROGRAM ERROR ORDERLY STOP alternate ac-
tion switch is set, subsequently detected program
errors will cause the Processor to be halted after
completion of the current instruction. I/O servic-
ing (e.g., data transfer) may continue to completion.
Pressing this switch turns on the indicator.
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Table 1-4. Model 70/55 Maintenance Panel (Indicators and Controls) (Cont'd.)
(Reference Fig. 1-12)
Figure
Reference Panel
No. Designation Description and Function
B 9 OPESP NOTE: A maximum of 10 seconds may elapse between
(Cont'd.) detection of a program error and processor halt.
Interrupts occurring during this time wilil not be
taken.

Al0 IT02 INITIATION AND TERMINATION switch/indicators can

All ITO1 display the I/O Commands, Flags and Keys last used

Al2 ITOO by the channel.

Al3 IT

IT02 ITOl ITOO

1 1 1 ..Selector Channel 6

1 . 0.. 1 ..Selector Channel 5

1 . 0. 0 ..Selector Channel 4

0 1 1 ..Selector Channel 3

0] .1 0 ..Selector Channel 2

0 . 0.. 1 ...Selector Channel 1

0 . 0. 0 ..Multiplexor Channel
The IT02 - ITOO0 will display the last I/O channel
if the machine comes to a normal stop.

B10O MESP The MACHINE ERROR STOP alternate action switch is
used to halt the Processor immediately upon detec-
tion of a machine error. Pressing this switch
will turn on the indicator.

B1ll IST™ This INHIBIT SIMULTANEITY alternate action switch
is used to perform normal processing and Input/
Output servicing in a serial mode. When an I/0
instruction is initiated, no further processing will
take place until the termination of the input/output
occurs. The switch must be set prior to the initia-
tion of the I/0.

Bl2 INHETC This switch inhibits decrementing of the Elapsed
Time Clock.

B13 ASM This ADDRESS SHADED MEMORY alternate action switch
allows the addressing of non-addressable memory for
display or modification. Pressing this switch
causes the indicator to be lit.
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Table 1-4. Model 70/55 Maintenance Panel (Indicators and Controls) (Cont'd.)

(Reference Fig. 1-12)

Figure
Reference Panel
No. Designation Description and Function

Al5 PSSOl These two PROCESSOR STATE momentary switches when
used permit the processor state to be changed when
B15 PS00 the Processor is halted. The indicators display
the processor state., This indication is:

ps 21 ps 20 Processor
State

4
3
2
1

HHOO
HOKO

Thus, to change from state 1 (11) to state ? (10)
press switch PS 20, GEN RES sets Ps2l and Ps20,
pressing either pushbutton resets its corresponding
indicator.

C15 SET REG This switch is used in conjunction with the regis-
ter selector strip switches. See Operation section
for its use.

D15 NI The NON INTERRUPTABLE indicator when lit, means
that a status level is in process which cannot be
interrupted by I/O servicing.

E1l5 GEN RES This GENERAL RESET momentary contact switch when
pressed will reset the system conditions to a state
enabling an orderly start-up.

NOTE: This switch is duplicated on the Operator's
Display Panel.

F1l5 IDLE This indicator is turned on when the Idle instruc-
tion is operating.

NOTE: This indicator is duplicated on the Operator's
Display Panel.

G15 START Pressing and releasing this START momentary contact
switch will start the Processor. The indicator is
also 1lit at the same time, and will remain lit un-
til the Processor is halted. The indicator is also
turned on whenever a Load operation, from the
Operator's Display Panel, has been initiated.

NOTE: This indicator is duplicated on the Operator's
Display Panel.
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Table 1-4. Model 70/55 Maintenance Panel (Indicators and Controls) (Continued)
Schematic Panel Source/
No. Name Destination Description and Function
sSDs806 - .217B3F,806B4B | D13
SDsS807 - 218B7E,803B7C | D17
SDs808 - 218B3F,803B4B | D21
SD5809 - 219B7D,805B7C | D25
SDs810 - 219B3F,805B4B | D29
SDs903 - 215a8a,804A8A | DOO
SDS904 - 216A8A,804A5A | D04
SDS905 - 217B8D,806B8C | D08
SDS906 - 217B5E,806B5B | D12
SDS907 - 218B8D,803B8B | D16
SDs908 - 218B4E,803B5B | D20
SDS909 - 219B8D,805B8B | D24
SDs910 - 219B4E,805B5B | D28
These (32) DATA/DISPIAY momentary con-
tact switches are used to display or modi-
fy the contents of hardware registers,
fast memory or main memory as selected
by the appropriate switches. Selection
of register or memory location to be dis-
played is determined by the applicable
switches.
Further description of data display and
register selection can be found in
Figure 1-14.
s511 STL 386C6,290D8B | status Level Register Reset

Reset - operates with the DIS SPA switch
to reset the status level or scratch pad
address indicators. The NM status level
will be reset regardless of the NM/XM/sSM
indicators.

1-34a




R10
INTRODUCTION

Table 1-4. Model 70/55 Maintenance Panel (Indicators and Controls) (Continued)

Schematic Panel Source/
No. Name Destination Description and Function
SDs512 FR 387D8, 290D8B Function Repeat
This alternate action switch when pressed
will cause the repetition of a single
.status level to be performed by the Pro-
cessor and will light the indicator.
SDs611 - 290A4B,C4a, STL/SPA Register (S7T3) i
301B6F
SDS612 - 290A7A,C7A STL/SPA Register (STL7)
sDs711 - 290A3B,C3A, STL/SPA Register (STL2)
301B5D
SDS712 - 290A7B,C6A STL Register (STL6)
sDs811 - 290A2C,C2a STL/SPA Register (STL1)
301B4E
sDs812 - 290A6B,C6B STL Register (STLS)
SDS911 - 290A2D,C2B, STL/SPA Register (STLO)
301B3D
SDs912 - 290A5B,C2B, STL Register (STL4)
301B8C
These switch/indicators operate in con-
junction with the DIS SPA (B3) switch.
They select or indicate the status level
or the Scratch Tad Address. These
switches only set or reset the status
level in the normal mode, NM (B4) must
be lit.
SDs513 cC 387D8,253B7B | Continuous Cycle
This alternate action switch is used
to cycle memory. See "Cycling Memory"
in the Operation Section.
Ds514 MARG.CK 387B4 Marginal Check Indicator
It indicates that main memory is in the
marginal check mode. When any position
of the Memory Bank Selection switch is
pressed, this indicator is turned on and
remains on until the switch is reset.
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Register
e & & &
Switches
FMAR FMARO3
Fast Memory FMAROG6 | FMARO2
Address FMARO5 | FMARO1
Register FMARO4 | FMAROO
- MAR MAR15 | MAR11l| MARO7 | MARO3
Main Memory MAR18 || MAR14 | MAR10| MARO6 | MARO2
Address MAR17 MAR13 MARO9 MARO5 MAROL
Register MAR16 || MAR12 | MARO8| MARO4 [ MAROO
MR - Main X 31 X 27 X 23 X 19 X 15 x 11 X 07 X 03
Memory
URX- Utility X 30 X 26 X 22 x 18 x 14 x 10 X 06 X 02
Register
IRX- X 29 X 25 x 21 X 17 x 13 X 09 X 05 X 0l
Intermediate
Register | x 28 X 24 X 20 X 16 | x12 X 08 X 04 X 00
OPR ILC-1 { ¥PMRO3 || UCADO2| DCADO2||X0OPR0O7 | ¥*OPRO3 || ¥*GPM03 |¥GPL03
Operation ILC~2 | *PMRO2 || UCADOl| DCADOLl{*OPR06 | XOPRO2 || *GPM02 |¥*GPL02
Code XccrOl | ¥*PMROL || UCADOO| DCADOO|[¥OPRO5 | *0OPRO1 || *GPMO1l |¥*GPLO1
Register XCCROO | ¥PMROO AJXOPRO4 XOPROO || ¥GPM0OO [*GPLOO
N X NO3 XKRO3 X A GPRO3
X NO6 X NO2 XKRO2 MDRO?2 FC GPRO2
N Counter X NO5 X NOL XKRO1 MDROL Ic GPRO1
X NO4 | ¥ NOO XKROO | XNPRIV|| MDROO GPROO
PSTLR7 | PSTLR3 STLR7| STLR3 FTT2 RS CFF8 CFF4
STAT PSTLR6 | PSTLR2 STLR6| STLR2 FTT1l | CFF1l1 CFF7 CFF3
PSTLR5 | PSTLR1 STLR5| STLR1 ZFF | CFF10 CFF6 CFF2
PSTLR4 | PSTLRO STLR4| STLRO DS CFF5 CFF1

X Can be modified through Register Select Switch
& Set Register Function

Figure 1-14.

1. FMAR Fast Memory Address (Display only)

2. MAR Main Memory Address (Display only)

3. MR Main Memory Data (Display only)

4. ©UR Utility Register

Register Selection and Display
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IR Intermediate Register
OPR Operation Code Register - which displays the following:

ILc-1 Instruction Length Counter
ILC-2 (Display only)

CCRO1 Condition Code Register
CCROO

PMRO3
PMRO2 )
PMRO1 Program Mask Register

PMROO

UCADO2 —»UCADOO UR Character Address
Character Address (CO, Cl, C2, ¢3) (Display only)
Digit Address (Left/Right)
(Most/Least)

DCADO2 —DCADOO DR Character Address (Display only)
Character Address (CO, Cl, c2, c3)
Digit Address (Left/Right)

(Most/Least)
OPRO7-——0PROO Operation Code Register
GPMO3 ——#GPMOO General Purpose Register

(Most Significant Digit)

GPLO3—»GPLOO General Purpose Register
(Least Significant Digit)

GPM contains R1l, after staticizing

GPL contains R2, after staticizing

N N Counter which displays the following:

NO6 ———NO0O N Counter

KRO3——»KRO0 Key Register

A USASCII Bit

N PRIV Non Privilege Bit

MDRO2 ——#MDROO Multiply & Divide Register

FC Final Carry Indicator (Display only)

Ic Initial Carry Indicator (Display only)

GPRO3——&GPROO General Purpose Register (Display only)

STAT Status Level Register which displays the following:
(Display only)

PSTLR7—PSTLRO Pre-Status Level Register (Display only)

STLR7—»STLRO Status Level Register (Display only)
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FTT2 First Time Through Two

FTT1 First Time Through One

ZFF Zero Flip Flop

DS Digit Sign

RS Results Sign

CFFll ——» CFFl Control Flip Flops

Hardware registers, with exception of MR and UR, as noted on Figure
1-14 may be changed in the following manner:

1. Press the appropriate register select switch.

2. Reset the character (s) to be changed in the data/display
indicators.

3. Set the new data into the data/display switches.
4. Press the set register switch (Cl5).

To change data in the UR;

1. Press the UR selector switch.

2. Press all indicators which are to remain lit (even though they
are already lit).

3. Modify those indicators that are to be modified by:
a. Reset the byte to be modified.
b. Set in the new information.
4. Press the set register switch.
1.5 FEATURES
1.5.1 INTERRUPT

The model 70/55 Processor has four distinct processor states to provide
extremely fast interrupt servicing. Combined with the program systems con~-
trol, these processor states provide efficient interrupt handling.

Upon detection of interrupt the hardware initiates Processor States 3
or 4, It is the program's responsibility to determine what action is to be
taken in any processor state.

Since each processing state has its own General-Purpose registers,
Interrupt Status register, and Interrupt Mask register, the need for storing
and reloading registers during interrupt processing is virtually eliminated.

Automatic interrupts occur as a result of errors in data or instruction
specifications, input/output operations, external signals, equipment mal-
functions, or arithmetic errors. The instruction being executed at the time

of interrupt may be completed, suppressed, or terminated depending on the
cause of the interrupt.
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As an example the Processor States may be used as follows:

Pl

Problem oriented state.
Interpret and execute the user's
program.

l ‘,

P3 P4

Analyze the cause of Analyze the cause of
interrupt. interrupt.

l l

P2

Process the
interrupt.

Give the operator
indication of the
cause of interrupt.

Register addressing in each of the processor states is given
in Table 1-5.

Table 1-5. FM Register Addressing

Processor States

Register
Number Scratch Pad Registers — Digi-switch and Strip Switch Settings
Hexadecimal P] P2 P3 P4

0 GR |CO GR 80 IMR, P1 State 40 Processor Utility 00
1 GR |C1 GR 81 ISR, P, State 41 Processor Utility 01
2 GR |[C2 GR 82 P counter, P1 State 42 Processor Utility 02
3 GR |C3 GR 83 Interrupt Flag Register 43 Processor Utility 03
4 GR |C4 GR | 84 IMR, P2 State 44 Processor Utility 04
5 GR |[C5 GR 85 ISR, P2 State 45 Processor Utility 05
6 GR |C6 GR 86 P counter, P, State 46 Processor Utility 06
7 GR [C7 GR 87 GR 47 Processor Utility 07
8 GR |DO GR |90 IMR, P, State 50 GR 10
9 GR |D1 GR |91 ISR, P, State 51 GR 11
A GR |D2 GR 92 P counter, P, State 52 GR 12
B GR |D3 GR |93 GR 53 GR 13
C GR |D4 GR | 94 GR 54 IMR, P, State 14
D GR |D5 GR | 95 GR 55 ISR, P, State 15
E GR |De6 GR 96 GR 56 P counter, P4 State 16
F GR |D7 GR | 97 GR/Weight 57 GR/Weight 17

GR = General Register
IMR = Interrupt Mask Register
ISR = Interrupt Status Register
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A Manual Request interrupt is held off during a 9C (Start Device) instruction.

If an interrupt occurs and is permitted, conditions existing in the interrupted

state will be automatically stored.

the interrupt.

so that the interrupt may be processed.

handled by an executive routine,

est priority will be processed.

Control is then passed to the Interrupt
Control State (P3) or Machine Condition State (P4) depending upon the cause of
The priority of the interrupt is established and an analysis
is made to determine the proper linkage to the Interrupt Response State (Pj3)

This is a software function,

If several interrupts occur at the same time, the one having the high-

in turn depending upon their priority.

Table 1-6 summarizes all of the interrupt conditions, their respective
priorities, the interrupt state which each initiates, and a brief descrip-
tion of the cause of interrupt.

Table 1-6. 70/55 Interrupt Conditions
State . iori Conditi State Explanation
Priority Condition Initiated Explanation Priority ondition Initiated
1 | Power Failure 4 Power failure in pro- 22 |Privileged 3 Privileged ﬁnstructxon
cessor or memory. Operation attempted in non-
privileged mode.
2 | Machine Check 4 Parity error or equip- - - — : “ode ¢ )
i 23 |Op-Code Tra 3 Op Code attemptec
ment malfunction. p P which is invalid for
3 |External Signal 1 3 this processor.
i 2 24 | Address Errvor 3 Invalid address, speci-
4 |External Signal 2 3 Signal received on fieation, or memory
5 |External Signal 3 3 one of the six ex- protect violation.
ternal lines asso- - - - . —
6 |External Signal 4 3 ciated with the di- 25 | Data Error 3 Sign otf.opslaind xlncon-
: ect- ol feature. correct in decimal
7 {External Signal 5 3 rect-contro? feature arithmetic and editing,
8 |External Si 16 3 or incorrect field over-
xternal Signa : lap.
9 | Not Specified 26 | Exponent 3 Result characf.eristic
Overflow of floating-point oper-
10 [Selector 1 3 ation is greater than
127.
11 !Selector 2 3
. . R 27 | Divide Error 3 Rules pertaining to
12| Selector3 8 A de(\i‘lcelon the asso- Divide instruction have
. i ciated selector or been violated.

13 | Selector 4 3 multiplexor channel . .

requires servicing. 28 | Significance Error 3 Result of floating-point

14 _|Selector 3 3 or subtract has zero

15 | Selector 6 3 fraction.

16 | Muitiplexor 3 29 | Exponent 3 Result characteristic

Underflow of floating-point oper-

17 |Elapsed Time 3 Elapsed time count has ation is less than zero.

1 expired. -
Clock P 30 | Decimal Overflow 3 Result ﬁgl«l is too small

18 |Console Request 3 Manual request for to contain the rgsult of
interrupt by the oper- a decimal operation.
ator. 31 | Fixed-Point 3 High-order carry or

19 | Not Specified Overflow high-order significant

© bits lost in fixed-point

20 [ Not Specified operation.

21 | Supervisor Call 3 Result of execution of 32 | Test Mode 3 Allows program con-
Supervisor Call in- trol over processor
struction to utilize pro- glurmg program test-
grammed routines. ing.

usually

The remaining interrupts will be processed
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1.5.2 ACCURACY CONTROL

The following accuracy controls are incorporated within the 70/55
Processor:

i.

2.

Each word (four bytes) read out of HSM is checked for odd parity.

Each data byte read in from a peripheral device is automatically
checked for odd parity.

Each word read out of FM is automatically checked for odd parity.

Each pair of four bit keys read out of the Memory Protect Memory
(optional) is automatically checked for odd parity.

NOTES:

1. If a Memory Protect parity error occurs,
the Processor will stop.

2. If a HSM or DR parity error occurs, the
interrupt routine will be initiated.
However, if a HSM or DR parity error
occurs when the machine is in Processor
State 4, the Processor will stop.

1.5.3 OPTIONAL FEATURES

A variety of optional features are available to enhance the operation of
the 70/55 Processor. These features provide specific functions and are incor-
porated into the electronic controls of the processor. The functions are
described briefly below:

Feature 5001-55 Memory Protect, protects the information in the Main
Memory from being destroyed by either Programming or by an input device.

Feature 5002-55 Elapsed Time Clock, incorporates real time control
operation within the Processor.

Feature 5003-55 Direct Control, provides the means for the transfer of
control and information between Processors.

Feature 5019-55 Elapsed Time Clock, provides an elapsed-time count in
decrements of 1 millisecond.

Feature 5020 - This feature provides two Selector Channels and up to 15
input/output trunks (9 Multiplexor and 6 Selector Channels).

Feature 5022 - This feature provides four Selector Channels and up to 20
input/output trunks (9 Multiplexor and 11 Selector Channels).

Feature 5024 - This feature provides six Selector Channels and up to 24
input/output trunks (9 Multiplexor and 15 Selector Channels).

1-40
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1.6 OPERATION
1.6.1 PREPARATION FOR OPERATION

Prior to undertaking the normal operating procedures, the following
should be performed.

Inspect the Operator's Console Typewriter to see that there is a
sufficient supply of paper and examine the condition of the inked ribbon.

Prior to the application of power to the Maintenance Console Panel and
to the Operator's Console, make certain that the AC Distribution Panel cir-
cuit breaker switches are all in their ON condition.

1.6.2 NORMAL OPERATION
To apply power to the Processor:

1. Both MASTER switches (Operator's Console and Maintenance Panel)
must be in their ON position to enable DC power control circuits.
Press MASTER switch on the Operator's Console, the indicator will
light. Press MASTER switch on the Maintenance Panel, its indicator
will light. The MASTER switches may be used for emergency POWER
OFF switches if it becomes necessary to do so.

2. Hold one hand over the fans in each equipment rack and make certain
that they are operating. Examine filters and clean if necessary.

3. Press the POWER ON switch on the Maintenance Panel. The indicator
will light upon the completion of the power-up sequence cycle, thus
indicating the DC power has been applied. The POWER OFF indicator
at the Maintenance Panel will be turned off and the POWER READY
indicator on the Operator's Console will be turned on.

4. Press and hold down the IDLE pushbutton on the Operator's Console.
This provides a lamp check for the console. Ascertain that all
indicators on the console are lit.

5. Press and hold down the OHW pushbutton on the Maintenance Panel.
This will provide a lamp check for all indicators and controls on
the Maintenance Panel. Ascertain that all indicators and controls
on the Maintenance Panel (except POWER OFF and OHW), are lit.

6. Press the GEN RES switch on either the Operator's Display Panel or
the Maintenance Panel. The Processor is now conditioned for opera-
tion.

To remove power:

1l. Press the POWER OFF switch on the Maintenance Panel. The DC power
will cycle down and when the DC power is removed, the POWER ON
indicator will go off and the POWER OFF indicator will light.

2. Press the MASTER switch to remove power.
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1.6.2.1 ZInitial Program Loading

Initial Program Loading is accomplished from the Operator's Console in
the following manner:

1. Initial Program Loading from Operator's Console.

NOTE: It is assumed that the processor
power is ready and the Maintenance Panel
and Register Select switches are reset.

a. Establish required conditions at input device.

b. Press GEN RES switch to clear the processor to establish the
required condition for start-up.

c. Enter the channel and device number of loading device to the
Load Unit Switches.

d. Press LOAD switch. (One record, card or block will be read
from input device to main memory starting at address zero.)
After completion of the read, instructions are executed
starting at location zero.

e. When loading has been completed successfully, it will be
indicated by the LOAD indicator light being turned off. The
START (Run Indicator) will remain 1lit, (Program Running).

f. In the event that in the process of loading, the loading is
terminated due to an error condition the START (Run Indicator)
will be turned off and the LOAD indicator will stay lit. 1In
addition, the processor detected errors (MPPE, MMPE, FMPE,
IOPE, or the Channel Interrupt) indicators on the Maintenance
Panel and the ERROR indicator on the Operator's Display Panel
will be lighted.

g. To re-attempt an Initial Load function repeat from step a.
2. Read/Write Main Memory via the Maintenance Panel.
The procedures for reading and displaying the contents of a Main

Memory location using the Maintenance Panel is described as follows:

NOTE: It is assumed that the processor
is halted.

To read a single word address in Main Memory.

a. Set RDM Switch.
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Write the Memory Address into Fast Memory Loc (31) Bits 218
to 22.

Press Start. The full word will be displayed in the Data/
Display Indicators.

To read the next Memory Address press START again.

NOTES: Location 31 in the Fast Memory will
be updated by a full word address automat-
ically unless AMI is set. In this case AMI
must be reset and START PRESSED twice to
obtain the next word from the memory

Bits 29 and 21 of location 31 in F.M. have
no meaning since RDM/WRM functions always
obtain a full word from the memory (i.e.,
full word address 00, 04, 08, 0OC, etc.)

write a single word address in Main Memory.

Set WRM Switch.
Write the Memory Address into F.M. Location 31, Bits 218 o 22,
Reset Data/Display Indicators.

Enter data to be written to Main Memory into Data/Display
Indicators.

Press Start.

When the Write is complete the Main Memory Address written
into will be displayed in the Data/Display Indicators.

To write data into the next word address repeat steps c, 4,
and e.

write and then read the same memory location.

Set AMI
Follow steps a through e for write.
Reset WRM Switch and set RDM Switch.

Press Start.

NOTE: When both WRM & RDM Switches are
set RDM takes precedence.
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RDM/WRM Shaded Memory
Process is similar to above except ASM must be set.
Read Fast Memory

The procedures for reading a Fast Memory location using the
Maintenance Panel is as follows:

NOTE: It is assumed that the processor
is halted and that the Maintenance Panel
switches are reset,

a. Dial the hexadecimal value of the high order 4 bits of the
desired Fast Memory Address in the Digi-Switch of the Fast
Memory Address switch group.

b. Press the switch position corresponding to the low order 3
bits of the desired Fast Memory address in the gang switch of
the Fast Memory switch group.

c. A word (32 bits) of the addressed Fast Memory location with
its parity bit is displayed in the Data/Display switches.

Write Fast Memory
The procedures for writing into a Fast Memory location using the

Maintenance Panel is as follows:

NOTE: It is assumed that the processor
is halted and the Maintenance Panel
switches are reset.

a. Dial the hexadecimal value of the high order 4 bits of the
desired Fast Memory address in the Digi-Switch of the Fast
Memory Address switch group.

b. Press the switch position corresponding to the low order 3 bits
of the desired Fast Memory Address in the gang switch of the
Fast Memory Address switch group.

c. Enter data via the Data/Display switches.

d. Press the reset position of the Fast Memory Address gang switch
to write.

Program Execution

To execute a program that has been previosuly loaded into the
Memory, perform the following:
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a. Press the GEN RES pushbutton.

b. Place the starting address in FM location for program counter.
For program state Pl; digi-switch position 4 and gang switch
position 2.

c. Press the START pushbutton.

Single Instruction Execution

A single instruction of a given program may be individually stati-
cized and executed as follows:

a. Follow and observe steps a. and b. of the Program Execution,
given above.

b. Press the ICSP (Instruction Complete Stop) pushbutton.
Press the START pushbutton. The selected instruction will be
executed and the Processor will halt after a ten second delay
which allows for I/O termination. Successively pressing the
START pushbutton will cause additional instructions in sequence,
to be executed. However, there is no ten second delay on any
of the subsequent instructions executed (after the initially
selected instruction).

Manual Instruction Set-up

Single instructions can be inserted and executed by observing the
following:

a. Press the GEN RES pushbutton.

b. Enter the instruction into the desired Main Memory locations.
(Refer to Write to Main Memory.)

¢. Place the instruction address in the Fast Memory location for
program counter Pl.

d. Press the GEN RES pushbutton.

e, Press the ICSP pushbutton.

f. Press the START pushbutton to execute the instruction.
Error Detection and Interpretation

There are four error display indicators on the Maintenance Panel
and one on the Operator's Display Panel.

The error display indicators on the Maintenance Panel are IOPE,
MPPE, MMPE, and FMPE.
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1.6.3

The error indicator on the Operator's Display Panel is identified
as ERROR. To turn off these indicators press the alarm reset or
GEN RES pushbuttons.

The IOPE indicator is lit whenever a character containing incorrect
parity is received from a peripheral device; or during a Load opera-
tion whenever a specified device cannot be initiated. This error
will also light the ERROR indicator. If this error is detected
during a Load operation the processor will stop.

The MPPE indicator is lit whenever a character containing incorrect
parity is read out of the Memory Protect Memory. This error will
also light the ERROR indicator. When this error is detected the
processor will stop.

NOTE: The Memory Protect Memory is an
optional feature.

The MMPE indicator is lit when a_ character containing incorrect
parity is read out of the Main Memory. This error also lights the
ERROR indicator. If this error occurs when the processor is in
Processor State 4, during Interrupt Processing, or when the MESP
switch is set the machine will stop.

The FMPE indicator is lit when the data read out of the Fast Memory
has detected incorrect parity. This error also lights the ERROR
indicator and if this error occurs when the machine is in Processor
State 4 or during Interrupt Processing, or when the MESP switch is
set the machine will stop.

The ERROR indicator is also lit if a Program Error is detected
while performing a Load Operation. If this occurs the machine will
stop.

SPECIAL OPERATIONS

Tables 1-7 and 1-8 are furnished as reference material when performing
special operations: '

1.6.3.1 Manual Initiation of I/O

To execute a manual I/O instruction in the 70/55, the following informa-
tion must be written into the Main Memory.

1.

2.

3.

4.

The instruction
Channel Address Word (always in location 48;.)
Channel Command Word 1

Channel Command Word 2
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For example, a block of 16 bytes of data is to be read into Memory
location 00000 from device number 3 on Selector Channel two.
program can be put in any available Main Memory location but for this example
will start at 100p4.

The following

Memory Coded

Address Instruction Description
100 9C000203 Start Device
104 80000000 Idle
108 05000000 ccwl
10cC 00000010 CCw2
48 00000108 CAW

1. Set the Pl Program Counter to 100 (FM 42). See Note.

2. Set the P3 Program Counter to 104 (FM 52).

3. set the 210 pit in the Pl Interrupt Mask Register. T
the servicing of a Selector Channel 2 interrupt. Thi

FM 40.

4. Press the GEN RES switch.

5. Press the START switch.

his bit allows
s register is

The I/0 device should perform the read, terminate and idle in program

state 3. To stop,

press the FPLS switch.

The FM may now be examined to see that the instruction was completed
CCR2 (FM 63), CCR1
the SDB (FM 65) will show the Selector 2 Register settings.

correctly. In this case,

NOTE :

the CAR (FM 62),

The FM addresses shown in this

description are digi-switch and push-
button switch selections.

1.6.3.2 I/0 Operation Information

The I/0 Instruction format (SI) is as follows:

or

2

9C¢ 4+ SDhV 0 0

9k 4 HDV 0 0 (B, ) +D,=
9D 4+ TDV 0 0 Char:nel ’fnd
9F 1+ CKC ] 0 ) .

Device
]

Il

(FM 64) and
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After staticizing the instruction examination of the IR will show the
channel and device number as follows:

[we]  [ws]

De;vice

T
Number

Channel
Numbet

Contents of the three channel words are as follows:

CAW K 0 A (i dres sl of C‘C w COMMAND
CODE OPERATION
HSM E 0
' MMMMO0001 SENSE
Loc X 0 MMMB0010 READ REVERSE
48,, 0 MMMBO0011 WRITE
MMMB0100 WRITE ERASE
Command Add:ﬂess of Flirst Dat,zlx Byte :)r Addrelss of MMMBO101 READ
T T T
- Code Next CCW if Command is XFER in Channel MMMMO111 WRITE CONTROL
= MMMM1001 TRANSFER IN CHANNEL
z
M (Modifier) — Indicates variations of the operation.
Definitjon is provided in the Applicable
I/0 Device Manuals.
cDh PCI 0 0
B — Burst Mode Bit.
; CcC 0 0 0 Byte |Count
=z SLI 0 0 0
SKIP (] 0 0

Interpretation of
I/0 Command follows:

the Condition Code Register at termination of an

cc START DEVICE HALT DEVICE TEST DEVICE CHECK CHANNEL

Operation not Terminated, Channel
or Sub-Channel not Busy or Manual
Request Interrupt Pending

0 Operation Initiated Device Available Channel Available

1 Operation not Initiated,
Check CSE and SDB or

Device not Available,
Check CSB and SDB or

Term. Interrupt Pend-
ing in Selector Channel

Operation not Terminated, Check
CSB and SDB

1-48

Manual Request
Interrupt Pending

Manual Request Inter-
rupt Pending

2 Operation not Initiated,
Channel or Sub-Channel
Busy or Term Interrupt
Pending

Operatiod was Terminated

Device not Avail-
able, Channel or
Sub-Channel Busy

Selector Busy or MUX
in Burst Mode Busy

3 Channel or Sub-Channel

Inoperable Channel Inoperable

Not Terminated, Channel or Sub-

Device not Avail-
able, Channel or
Sub-Channel Inoper-
able

Channel Inoperable
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To Read/Write to Shaded Memory in conjunction with a particular device
on the Multiplexor the following table shows addressing of the CAR, CCR1l and
CCR2 for that device.

C2 C3

N

iRl el e
| | | <

(= e

[ o)
oo | oo

Hex Digit Hex Digit

Where YY is a hardware generated constant & XoXoXoXg X1X1X1X7
is the MUX device number.

When: YY =01 Shaded Memory Address is the CCR2
YY =10 Shaded Memory Address is the CCR1
YY =11 Shaded Memory Address is the CAR

EXAMPLE: To read the CAR CCR2 or CCR1 for MUX device (64)16.
The Shaded Main Memory Address would be:

CCrR2 | O 1101 0|0 0[O0 1|0 0 1 010 |0 0

CCR1 {1,010 1100 00 110 0 1 0|0 |0 0
CAR 1 11041 0|0 0|0 1 10 0 1 0100 0

1.6.3.3 Cycling Main Memory

To preset, clear or read Main Memory:
. 1. Set MESP Switch

2. Set ICSP Switch

3. Set CC Switch (Continuous Cycling)

4, Set INHADX Switch if continuous cycling is desired.
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5. Press GEN RES Switch

6. Press STL Reset Switch

7. Set DIS SPA Switch

8. Set SPA Display equal to (O0D);g

9. Reset DIS SPA Switch
10. sSet STL Display equal to (25);¢
11. Set "N" Counter (Least) equal to (01)3g

12. Set OPR equal to (DO)16 for Write or (D8);g for Read, also set
GPM and GPL # O

13. Write data, to be written into Main Memory into Fast Memory
location (01);3¢

In the case of a Read, F.M. LOC (0l) will contain the data from
the previous read.

14, Write the Main Memory starting address into F.M. Location (07)16 -
usually zero.

15. Press Start.

NOTES: The Processor will stop when the
whole memory has been cycled once, except
when AMI switch or INHADX is set. In the
AMI case only one word address will be
read/written and SFSP Switch must be set
to stop the machine. If INHADX is set
the machine will cycle continuocusly.

If a Main Memory Parity Error (MMPE) is
detected, during a read the machine will
stop and the memory address in error will
be located in MAR (Reg. Select Switch)
and the data in MR.

To recycle the machine after a MMPE,
steps 5 through 14 must be repeated.

l.6.3.4 Cycling Memory Protect Memory

On the 70/55 Processors which have the optiounal memory protect feature,
the operators should know how to £ill the memory protect memory with all
zeros in order to correct a parity error. It would be useful for operators
to punch the following program on a standard 80 column card and keep it handy
for clearing the memory protect memory.
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ROUTINE TO CLEAR MP STACK TO ZEROS

Address Instruction Remarks
0000 D800 0020 002C Clear IMR to Zeros
0006 8000 0000 Idle #1
000A D801 0062 002C Set GRZ2 & GR3
0010 0822 Set Storage Key
0012 4A20 002A Increment MP Address
0016 1923 Compare. Set CC1 if OVF
0018 4740 0010 Branch Cond. if CC1 is set
001C 8000 0000 Idle #2
0020 D203 001C 0026 Replace Idle #2 with Unconditional
Branch

0026 47F0 000A Unconditional Branch
002A 0800 1/2 word K for Increment Bit
002C 0000 0000 K for GR2
0030 0008 0000 K for GR3

SET IMR

TO
0000 0000
'

[ mLE#

v

y

SET GR2 TO MP ADDRESS & KEY(0)
SET GR3 TO OVF COMPARE CONSTANT

v

SET
STORAGE KEY

y

INCREMENT
MP
ADDRESS

Y

CHECK
MP ADDRESS

> IDLE #2

\
CHANGE
IDLE #2

TO BRANCH

NO FOR OVF YES

Flow Chart of the Clear Memory Protect Routine
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To execute the Clear Memory Protect Memory Routine:

1. Load the Progfém at Location 0000.

2. Set INHADX Switch.

3. At Idle #l; press FPLS, GRES, Set ALI and press START.

4, At Idle #2; press FPLS, GRES, Reset ALI and press START.
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H >z we =

0 | 2 4 5 6
BRANCHING AND STATUS SPM SET BALR | BRANCH AND BCTR] BRANCH ON
SWITCHING 0 PROGRAM | LINK | COUNT
MASK
FIXED POINT FW AND LPR LOAD LNR | LOAD LTR LOAD AND LCR LOAD NR l AND CLR COMPARE OR OR
LOGICAL POSITIVE | NEGATIVE | TEST COMPLEMENT LOGICAL
R
FLOATING POINT LONG R LPDR LOAD LNDR LOAD LTDR LOAD AND LCDR LOAD HDR HALVE
POSITIVE NEGATIVE TEST COMPLEMENT (LONG)
(LONG) (1.ONG) (LONG) (LONG)
FLOATING POINT SHORT LPER LOAD LNER | LOAD LTER I LOAD AND LCER ] LOAD HER HALVE
POSITIVE NEGATIVE TEST COMPLEMENT | (SHORT)
(SHORT) (SHORT) (SHORT) (SHORT)
FIXED POINT HALIF WORD STH STORE LA LOAD STC STORE 1C 1 INSERT EX EXECUTE BAL BRANCHAND [ BCT BRANCH ON
AND BRANCHING HA LFWORD ADDRESS CHARACTER CHARACTER LINK ACCOUNT
FIXED POINT FW AND ST STORE N AND CL COMPARE o OR
LOGICAL WORD LOGICAL
R
FLOATING POINT LONG X STD STORE
(LONG)
FLOATING POINT SHORT STE STORE
(SHORT)
BRANCHING, STATUS IDL IDLE Ny PROGRAM DIG DIAGNOSE WRD l WRITE RDD READ BXH BRANCH ON
SWITCHING AND SHIFTING - CONTROIL. DIRECT DIRECT INDEX HIGH
LOGICAL AND 1/0 STM STORE ™ TEST UNDER |[MVI MOVE NI AND CcLul COMPARE o1 OR
R MULTIPLE MASK LOGICAL
g
s
1
LOGICAL sSSP STORE MVN MOVE MVC MOVE MVZ MOVE NC AND CLC COMPARE ocC I OR
SCRATCH-PAD NUMERICS ZONES LOGICAL
S
s
DECIMAL MVO MOVE WITH | PACK I PACK UNPK ] UNPACK
— OFFSET
INSTRUCTION FORMAT
RR [ OP CODE l R1 R2 J
RX I OP CODE I R1 X2 B2 D2 l
RS [ OP CODE l R1 R3 B2 D2 —]
SI [ OP CODE | Bl D1 ]
SS OP CODE B1 D1 B2

L1

16

19 20

3132 35
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Table 1-7. Table of Instructions
I 2 3 4 5 6 7 8 9 A B C D E F
SPM SET BALR | BRANCH AND BCTR] BRANCH ON | BCR BRANCH ON | SSK SET STORAGE | ISK INSERT svC SUPERVISOR
PROGRAM LINK COUNT 1 CONDITION KEY STORAGE CALL
MASK KEY
LOAD LTR LOAD AND LCR LOAD NR AND CLR COMPARE OR OR XR EXCLUSIVE LR I LOAD CR ! COMPARE AR ADD SR ] SUBTRACT MR J MULTIPLY DR ] DIVIDE ALR ADD SLR SUBTRACT
NEGATIVE | TEST COMPLEMENT LOGICAL OR WORD WORD WORD ! WORD WORD LOGICAL LOGICAL
LOAD LTDR LOAD AND LCDR LOAD HDR HALVE LDR LOAD CDR COMPARE ADR ADD SDR SUBTRACT MDR MULTIPLY DDR DIVIDE AWR | ADD SWR | SUBTRACT
NEGATIVE TEST COMPLEMENT (LONG) (LONG) (LONG) NORMALIZED NORMALIZED (LONG) (LONG) UNNORMALIZED UNNORMALIZED
(LONG) (LONG) (LONG) (LONG) (LONG) (LONG) (LONG)
LOAD LTER ] LOAD AND LCER LOAD HER HALVE LER LOAD CER COMPARE AER ADD SER SUBTRACT MER MULTIPLY DER DIVIDE AUR ADD SUR SUBTRACT
NEGATIVE TEST COMPLEMENT | (SHORT) (SHORT) (SHORT) NORMALIZED NORMALIZED [ (SHORT) (SHORT) UNNORMALIZED UNNORMALIZED
(SHORT) (SHORT) (SHORT) (SHORT) (SHORT) (SHORT) (SHORT)
LOAD STC STORE 1C INSERT EX EXECUTE BAL ] BRANCH AND | BCT BRANCH ON BC | BRANCH ON LH l LOAD CH I COMPARE AH ADD SH | SUBTRACT MH I MULTIPLY CVD I CONVERT TO | CVB | CONVERT TO
ADDRESS CHARACTER CHARACTER LINK ACCOUNT CONDITION HALFWORD HALFWORD HALFWORD HALFWORD HALFWORD DECIMAL BINARY
N AND CL COMPARE 0] I OR X EXCLUSIVE L I 1.OAD C COMPARE A I ADD S | SUBTRACT M MULTIPLY D ] DIVIDE AL l ADD SL l SUBTRACT
LOGICAL OR | WORD . WORD WORD WORD WORD 1 LOGICAL | LOGICAL
LD LOAD CD COMPARE AD ADD SD SUBTRACT MD l MULTIPLY DD l DIVIDE AW I ADD sSwW SUBTRACT
(LONG) (LONG) NORMA LIZED NORMALIZED (LONG) (LONG) 1 UNNORMALIZED UNNORMALIZED
(LONG) (LONG) (LONG) (LONG)
LE | LOAD CE ] COMPARE AE | ADD SE | SUBTRACT ME l MULTIPLY DE I DIVIDE AU I ADD sSu SUBTRACT
1 (SHORT) 1 (SHORT) NORMALIZED NORMALIZED (SHORT) (SHORT) UNNORMALIZED NNORMALIZED
(SHORT) (SHORT) (SHORT) (SHORT)
PC PROGRAM DIG DIAGNOSE WRD WRITE RDD READ BXH BRANCH ON BXLE [ BRANCH ON SRL SHIFT RIGHT |SLL SHIFT LEFT SRA SHIFT RIGHT | SLA SHIFT LEFT SRDL] SHIFT RIGHT | SLDL ] SHIFT LEFT | SRDA I SHIFT RIGHT | SLDA ] SHIFT LEFT
CONTROL DIRECT DIRECT INDEX HIGH INDEX LOW SINGLE SINGLE SINGLE 1 SINGLE DOUBLE DOUBLE DOUBLE DOUBLE
OR EQUAL LOGICAL LOGICAL LOGICAL LOGICAL
TEST UNDER | MVI MOVE NI l AND cLI I COMPARE o1 OR X1 EXCLUSIVE LM | LOAD SDV START TDV TEST HDV HALT CKC CHECK
MASK LOGICAL OR MULTIPLE DEVICE DEVICE DEVICE CHANNEL
MOVE MVC MOVE MVZ MOVE NC | AND CLC COMPARE ocC OR XC EXCLUSIVE LSP LOAD TR I TRANSLATE TRT TRANSLATE ' | ED I EDIT EDMK EDIT
NUMERICS ZONES LOGICAL OR SCRATCH-PAD AND TEST AND MARK
MOVE WITH | PACK | PACK UNPK UNPACK ZAP ZERO AND cP COMPARE AP ADD SP l SUBTRACT MP MULTIPLY DP [ DIVIDE
OFFSET ADD DECIMAL DECIMAL DECIMAL DECIMAL DECIMAL
N FORMAT
RR l OP CODE I R1 l R2 I
RX L OP CODE l R1 | X2 ] B2 I D2 !
RS { OP CODE i R1 | R3 I B2 I D2 ]
SI I OP CODE ] 12 l B1 | D1 l
L
Ss OP CODE Bl D1 B2 D2
L1 L2
0 78 11 12 15 16 19 20 3132 35 36 47

1-53/1-54
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Table 1-8. F.M. Layout and Register Assignments
DIGI-SWITCH GANG SWITCH
(DESIGNATION)
7 6 5 4 3 2 | 0
7F ’ UTILITY 7E | UTILITY 7D ASSEMBLY 7c | CHANNEL 7B | CHANNEL 7A CHANNEL 79 PROCESSOR 78 PROCESSOR
NO. 3 NO. 2 STATUS COMMAND COMMAND ADDRESS UTILITY UTILITY
F REGISTER REGISTER I REGISTER II REGISTER NO. 19 NO. 18
I/0 CHANNEL REGISTERS - SELECTOR NO. 6
Kl 76 | o5 | e ] 72 ] ] ] ]
E FLOATING POINT P FLOATING POINT FLOATING POINT FLOATING POINT
REGISTER NO. 6 REGISTER NO. 4 REGISTER NO, 2 REGISTER NO. 0 — "
6F | GENERAL PURPOSE 6E GENERAL PURPOSE 6D I GENERAL PURPOSE |6cC | GENERAL PURPOSE |6B GENERAL PURPOSE 6A | GENERAL PURPOSE 69 GENERAL PURPOSE 68 | GENERAL PURPOSE
D REGISTER REGISTER REGISTER REGISTER REGISTER REGISTER REGISTER REGISTER
NO. 15 NO. 14 NO. 13 NO. 12 NO. 11 NO. 10 NO, 9 NO. 8
P1 P1 P1 P1 P1 P1 P1 P1
67 GENERAL PURPOSE 66 ] GENERAL PURPOSE 65 1 GENERAL PURPOSE | g4 | GENERAL PURPOSE 63 | GENERAL PURPOSE 62 ] GENERAL PURPOSE 61 GENERAL PURPOSE 60 | GENERAL PURPOSE
REGISTER REGISTER REGISTER REGISTER REGISTER REGISTER REGISTER REGISTER
C NO. 7 NO. 6 NO. 5 NO. 4 NO. 3 NO. 2 NO. 1 NO. 0
P1 P1 P1 P1 P1 P1 Pl P1
5F | UTILITY 5E UTILITY 5D ASSEMBLY 5C | CHANNEL 5B | CHANNEL 5A CHANNE L 59 ] PROCESSOR 58 PROCESSOR
NO. 3 NO. 2 STATUS COMMAND COMMAND ADDRESS UTILITY UTILITY
B REGISTER REGISTER I REGISTER I REGISTER NO. 17 NO. 16
1/0 CHANNE L REGISTERS - SELECTOR NO. 5
57 I UTILITY 56 | UTILITY 55 ASSEMBLY 54 | CHANNEL 53 | CHANNEL 52 CHANNEL 51 ] PROCESSOR 50 PROCESSOR
NO. 3 NO. 2 STATUS ' COMMAND COMMAND ADDRESS UTILITY UTILITY
A REGISTER REGISTER I REGISTER TI REGISTER NO. 15 NO. 14
I/0 CHANNEL REGISTERS - SELECTOR NO. 4
4F ] GENERAL PURPOSE 4E | GENERAL PURPOSE 4D GENERAL PURPOSE 4C | GENERAL PURPOSE 4B | GENERAL PURPOSE 4A| GENERAL PURPOSE 49 ‘ GENERAL PURPOSE 48 | GENERAL PURPOSE
REGISTER REGISTER REGISTER REGISTER REGISTER REGISTER REGISTER REGISTER
9 NO. 15 NO. 14 NO. 13 NO. 12 NO. 11 NO. 10 NO. 9 NO. 8
P2 P2 P2 P2 P2 P2 P2 P2
47 ] GENERAL PURPOSE 46 ] GENERAL PURPOSE 45 ] GENERAL PURPOSE 44 GENERAL PURPOSE 43 | GENERAL PURPOSE 42 | GENERAL PURPOSE 41 [ GENERAL PURPOSE 10 | GENERAL PURPOSE
REGISTER REGISTER REGISTER REGISTER REGISTER REGISTER REGISTER REGISTER
8 NO. 7 NO. 6 NO. 5 NO. 4 NO. 3 NO. 2 NO. 1 NO. 0
P2 P2 P2 P2 P2 P2 P2 P2
3F [ UTILITY 3E l UTILITY 3D ASSEMBLY 3C ] CHANNE L 3B l CHANNEL 3A CHANNE L 39 PROCESSOR 38 | PROCESSOR |
NO. 3 NO. 2 STATUS COMMAND COMMAND ADDRESS UTILITY UTILITY
7 REGISTER REGISTER I REGISTER I REGISTER NO. 13 NO. 12
1/0 CHANNEL REGISTERS - SELECTOR NO. 3
37 | UTILITY 36 UTILITY 35 ASSEMBLY 34 | CHANNEL 33 | CHANNEL 32 CHANNEL 31 l PROCESSOR 30] PROCESSOR
NO. 3 NO. 2 STATUS COMMAND COMMAND ADDRESS UTILITY UTILITY
[$) REGISTER REGISTER I REGISTER I REGISTER NO. 11 NO. 10
1/0 CHANNE L REGISTERS - SELECTOR NO. 2
2F [ GENERAL PURPOSE 2E GENERAL PURPOSE 2D I GENERAL PURPOSE 2C GENERAL PURPOSE 2B l GENERAL PURPOSE 2A PROGRAM 29 INTERRUPT 28 INTERRUPT
REGISTER NO. 15 REGISTER REGISTER REGISTER REGISTER COUNTER STATUS MASK
5 (WEIGHT) NO. 14 NO. 13 NO. 12 NO. 11 P3 REGISTER REGISTER
P3 P3 P3 P3 P3 P3 P3
27 GENERAL PURPOSE 26 PROGRAM 25 INTERRUPT 24 INTERRUPT 23 | INTERRUPT 22 ] PROGRAM 21 | INTERRUPT 20 INTERRUPT
REGISTER COUNTER STATUS MASK FLAG COUNTER STATUS MASK
4 NO. 7 P2 REGISTER REGISTER REGISTER P1 REGISTER REGISTER
P3 P2 P2 P1 P1
1F [ UTILITY 1E [ UTILITY 1D [ ASSEMBLY 1C | CHANNEL 1B CHANNEL 1A CHANNEL 19[ 18 PROCESSOR
NO. 3 NO. 2 STATUS COMMAND COMMAND ADDRESS RDM/WRM UTILITY
3 REGISTER REGISTER 1 REGISTER I REGISTER NO. 8
I/0 CHANNEL REGISTERS - SELECTOR o, 1
17 UTILITY 16 [ UTILITY 15 STATUS 14 CHANNEL 13 | CHANNEL 12 CHANNEL 11[ UTILITY 10 PROCESSOR
NO. 3 NO. 2 REGISTER COMMAND COMMAND ADDRESS NO. 1 UTILITY
2 A/SR CAR-MUX INIT. REGISTER I REGISTER II REGISTER CCR2-MUX INIT. NO. 7
|¢—————————1/0 CHANNEL REGISTERS - MULTIPLEXOR TERMINATION CCR1-MUX INIT.
OF | GENERAL PURPOSE 0E| PROGRAM oD] INTERRUPT 0C INTERRUPT 0B | GENERAL PURPOSE 0A| GENERAL PURPOSE 09 | GENERAL PURPOSE 08| GENERAL PURPOSE
REGISTER NO. 15 COUNTER STATUS MASK REGISTER REGISTER REGISTER REGISTER
| (WEIGHT) P4 REGISTER REGISTER NO. 11 NO. 10 NO. 9 NO. 8
P4 P4 P4 P4 P4 P4 P4
07 ] 06 | 05 | PROCESSOR 04 | PROCESSOR 03 | PROCESSOR oz! PROCESSOR o1| PROCESSOR 00 PROCESSOR
D2A D1A UTILITY UTILITY UTILITY UTILITY UTILITY UTILITY
0] NO. 6 NO. 5 NO. 4 NO. 3 NO. 2 NO. 1

NUMBER IN UPPER LEFT-HAND CORNER IS HEXADECIMAL ADDRESS

1-55/1-56
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SECTION TWO

INSTALLATION

SET-UP_TINSTRUCTTIONS

Perform the following checks and procedures prior to the installation
Spectra 70/55 Processor System at a field site.

1.

8.

Check the site temperature and humidity to determine that they are
as specified in the Spectra 70 Installation Planning Guide (70-00-011).

Check to determine that adequate power lines have been provided and
that no other equipment is connected to the lines; connection of
other equipment to the lines could interfere with system performance.

Mark the main circuit breakers and power switches for the power lines
to indicate which breaker and switch supplies power to what device.

Examine the areas beneath the raised flooring for obstructions in
the cable runs.

Ensure that openings in the raised flooring are adequate for cable
access.

Ensure that the customer is completely aware of the weight of the
equipment and that the strength of the raised flooring is adequate;
equipment weight and other important factors are specified in the
Spectra 70 Installation Planning Guide.

Check that the floor is correctly marked for the location of each
rack and cutouts are provided in the floor as detailed on Installa-
tion Plan 3630059.

Check that the flooring has been prepared to receive the Bus Bar
Assembly.

INSTALLATION INSTRUCTIONS (BUS BAR ASSEMBLY)

The complete assembly is shipped disassembled into three separate items
(two short, horizontal arms and one long, vertical arm) that must be joined
at the site. (See RCA Drawing 3630172 and Figure 2-1.)

Each of the three items consists of two pre-assembled bus bars, connec-—

and cables. The bars and cable connectors are encased in metal ducts.
The cables, which are pre-connected to the bars, extend through grommets in
the duct walls ready for connection to the individual racks.

Install and join the three arm assemblies in the following sequence:
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2-1. Bus Bar Assembly

Figure




INSTALLATION

NOTE: Remove the top covers of the ducts
(Items 1 through 7 in Figure 2-1), and
the end wall (Item 8) of the vertical arm
before lowering the arm assemblies into
the flooring.

1. Lower the vertical arm into the flooring.

2. Disconnect the cables (Items 9, 10, and 1ll1) from the top bus bar
(Item 12) of the vertical arm.

3. Lower the two horizontal arms, one at a time, into the flooring at
right angles to the vertical arm.

4, Slide each horizontal arm toward the vertical arm until both top
and bottom bus bars (Items 13 and 14) are underneath the top and
bottom bus bars (Items 12 and 15) of the vertical arm.

5. 8lide the top bus bar of the vertical arm backward, on its insula-
tors, approximately 12 inches.

6. Prop up both top horizontal bars to expose the bottom three bars
(two horizontal and one vertical).

7. Align the three bottom bars in T-formation and apply joint compound
(RCA Drawing 3681897-1) to the joining surfaces of the bars; insert
and tighten the eight socket head holding screws to lock the bars
in position.

8. Remove the props and lower the top horizontal bus bars into position.

9. ©Slide the top vertical bus bar forward until the end is over, and
aligned with, the horizontal bars.

10. Apply the joint compound, as in Step 7, and insert and tighten the
eight socket head holding screws, which locks the complete assembly

in T-formation.

11. Connect the three cables that were disconnected at the beginning of
the procedure.

12. Replace the end wall in the vertical arm; invert the end wall when
replacing it in the duct for easier insertion.

13. Replace the remaining duct covers and fasten them securely.

2.3 INSTALLATION INSTRU(TIONS (MECHANICAL)

Install the system . ccording to the preferred layout (see RCA Drawing
3630182 and Figure 2-2.)



HARDWARE REQUIRED TO BOLT RACKS TOGETHER.
( INSTALL AS INDICATED )

WASHER ( 82278-106)
LOCKWASHER (93620-112)
PAN HEAD SCREW (990018-104)

SPACER (3501603-1)

RACK 41
MAIN FRAME
BPU

RACK 45
BPU

MAINTENANCE
PANEL

RACK 43
MAIN MEMORY
(BANKS 3 & 4)

RACK 42 -
MAIN MEMORY
(BANKS 1&2)

\
\

RACK 44
POWER SUPPLY
SUPPLEMENTAL

RACK 40
MAIN FRAME
POWER SUPPLY

Figure 2-2.

Bolting Racks Together
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INSTALLATION

NOTE: Depending on the type of raised
flooring, it is sometimes desirable to
run the cables under the floor before
replacing the racks in their designated
locations. This should only be done,
however, if sufficient room is available
to place the cable ends underneath the
flooring before placing the racks.

Remove the racks from the pallets and position them in the desig-
nated floor locations.

Following placement of the racks, check the front and top of each
rack for uniform alignment.

If leveling is needed for top alignment, adjust the Scrujacks in
each rack until the bottom of the frame is 1/4 inch from the floor.

Bolt the racks together according to Figure 2-2; it is necessary
that all blocks be installed and tightened securely.

Check the vertical position (height) of all rack doors; doors must
close without binding at top or bottom; if necessary, raise or

lower a door by turning the hinge pin counterclockwise or clockwise.
(see Figure 2-3.)

Check all rack doors for sag; if necessary, adjust by loosening the
hinge bracket screws and repositioning the bracket. (See Figure 2-3.)

TURN SCREW CW TO
LOWER, CCW TO RAISE
DOOR.

LOOSEN SCREWS AND MOVE/V
BRACKET HORIZONTALLY I[N
OR OUT TO ADJUST DOOR SAG.

Figure 2-3., Adjusting the Rack Doors
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2.4 INSTALLATION INSTRUCTIONS (ELECTRICAL)

Electrical installation of the system consists of power supply-to-rack
cabling and inter-rack cabling (rack-to-rack and inter-rack), and final pre-
operational check and tests.

2.4.1 POWER SUPPLY-TO-RACK(s) CABLING

Two power supply sources, Rack 40 (Main Frame) and Rack 44 (Supplemental),
are provided, with cables, in the system. The cables must be connected to
Racks 41, 42, 43, and 45 as shown in Figure 2-4 and as in Table 2-1.

DC power is brought into the system under the floor from the power supply,
and attaches to the DC distribution blocks located near the floor level in
the front and center of the racks. The distribution blocks are wired to the
voltage buses located in the four corners and in the center behind the fixed-
platter section. AC/DC power is brought into the processor through an MS
Type 32-7 connector (J103) located below the fixed-platter section. The AC
power supplies the fans and the convenience outlets. The MS connector also
handles the processor thermostat signals and other miscellaneous signals re-
lated to power.

The platters are connected to the voltage buses by short jumpers from
the voltage buses to the platters. The voltage levels are marked on the
voltage bus and on the platters.

Initial cable connections must be made as shown in Figure 2-4 and must
be made in the following sequence. (Ensure that cables connected to J103 of
of Racks 41, 42, 43, and 45 are keyed as shown in Table 2-2.)

Initial Cabling Sequence

1. Check the -5V and Gnd. wires of the Bus Bar Assembly with an ohm-
meter to determine whether they are correctly labeled. Perform
the check as follows:

a. In sequence, connect the leads of the ohmmeter between each of
the -5V wires; resi;tance must be near Zero if the wires are
correctly labeled. v

b. In sequence, connect the ohmmeter between each of the Gnd. wires;
resistance must be near Zero if the wires are correctly labeled. ¥

c. In sequence, connect the ohmmeter between each of the -5V and
Gnd.wires; resistance must be at Infinity if the wires are
correctly labeled.

ﬁ{ Place correct labels on any mislabeled wires; cables should be
clamped with clamps where provided so that fire shield covers
can be installed.

2. Connect the -5V and Gnd. Bus Bar Assembly wires to the DC Distribu-
tion Block A and B in Rack 41l.y/



(—

L

-

3670826-508
35-WIRE CABLE

3670826-506

T

(3)4/0 WIRES (-5V)

(1

—
. JI03 mm JI03 mm JI103 mw JI03
RACK 45 RACK 41 RACK 42 RACK 43
BPU MAIN FRAME BPU MAIN MEMORY (BANKS | AND 2) MAIN MEMORY (BANKS 3 AND 4)
(2)4/0 WIRES (2) 4/0 WIRES|  4/0 WIRES
A 4' LONG A B /4Long 4' LONG A B A 8B
'3 -5v\( é E GND -5V Et{
C \'
— J
[ i "M | 8US BAR Ly T ﬁ )
' [ i 4/0 WIRE -
' i | _AssemBLy ! | /2 Lons (1470 WIRE {20V, 10V, 28v)
[_ ! | 3681896~ 503, 504 | ! g DC GND. 6 LONG ' !
(2)1/0 WIRES N / DC GND
4' LONG I 1
3661698-508

(+50,+30,-30)

3642212-501
) 4/0 WIRE -5V

3670826-507 /
35-WIRE CABLE

MAINTENANCE
PANEL

3670826-509
35-WIRE CABLE

I (3)4/0 WIRES /
BC GND. (1) 4/0 WIRE (GND.)
35-WIRE CABLE -y ] 3661698-507 3 WIRE CABLE
| rm— 4 j
L -—‘}‘/GREEN ' ’J
1 WIRE ( Y,
1 W W - Ll \ ﬁ
Js|  J8 J*4 J$I d-o—’ i /D* riii J5 J‘;
T
te702 X6l [ o DC DIST. 3670826 -505
END| BUS — 24 WIRE CABLE
RACK 40 RACK 44
MAIN FRAME POWER SUPPLY POWER SUPPLY, SUPPLEMENTAL
TB70! WO AC INPUT TBIOI I AC INPUT

Figure 2-4.

Power Supply to Main Frame Cabling
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FPU -Rack

INSTALLATION

Table 2-1. Cable Routing Schedule

From Cable - To
Maintenance Panel J4 3661495-505V] BPU-J40 Rk. 41
Maintenance Panel J3 3661495-505V¥| BPU-J53 Rk. 41 —
Maintenance Panel J2 3505444-505%| Memory J1l4 Rk. 42 ~ S0 4/
Maintenance Panel J5 3661495-505y| BPU-J52 Rk. 41 ‘
Maintenance Panel J6 3661495-505V | BPU-J44 Rk. 41
Maintenance Panel J7 3661495-505v| BPU-J37 Rk. 41 4214
Maintenance Panel J8 3505444-505/| Memory Jl3 Rk. 42 - 4217

Operator Console J2 \Y%

Control Electronics (%

Operator Console J1

Power Supply J1 Rk.

Power Supply J8 Rk.

Power Supply J4 RK.

Power Supply J8 RK.

Power Supply J5 Rk. 40

Power Supply K158-B2,K158-A2,
K160-A2 Rk. 40

Power Supply K159-B2,K159-A2,
K160-B2 Rk. 40

Power Supply K158-B2,K158-A2,
K160-A2 Rk. 40

Power Supply K159-B2,K159-A2,
K160~-B2 Rk. 40

Power Supply K158-B2,K158-A2,
K160-A2 Rk. 40

Power Supply K159-B2,K159-A2,
K160-A2 Rk. 40

Pwr.Sup. DC Grd.-5 Bus Rk.40

Power Supply K158-A1,K159-Bl1,
K160-Bl1 Rk. 40

Power Supply K158-B1,K158-Al1,
K160-A1 Rk. 44

Power Supply K159-B1,K158-Al,
K160-B1 Rk. 44

3662104-501V
3661495-505/
3661378-501V
3670826-506y
3670826-507v
3670826-508V
3670826=509

3676826=505

3661698-501\

3661698-502y
3661698-503V
3661698-504¢

3661698-505¢
3661698-506v

3681896-501v/

3661698=507
3661-698=508

3661698=~509

BPU-J46 Rk. 41 »
BPU-J49 Rk. 41 — L!Q/'M
Maintenance Panel J1
BPU~J103 Rk. 41

Memory J103 Rk. 42

BPU-J103 Rk. 45

Memory J103 Rk. 43
Supplemental P.S. 5 Rk. 44
BPU +50,+30,-30v Rk. 41

BPU +20,+10,+5V Rk. 41

Memory +50,+30,-30V Rk. 42

Memory +20,+10,+5V Rk. 42

BPU +50,+30,-30V Rk. 45

BPU +20,+10,+5V Rk. 45

Rk.41,42,45 -Gnd.=-5V

Power Supply K158-A2,K159-B2,
K160-B2 Rk. 44

Memory +50,+30,-30 Rk. 43

Memory +20,+10,+5 Rk. 43

( Power Supply TB702 Rk. 40 3671077-502 BPU-E1 Rk. 41
| Power Supply TB702 Rk. 40 |3671077-5024| BPU-E1 Rk. 45 \/
Power Supply TB702 Rk. 40 3671077-502 Memory E1 Rk. 42
Power Supply TB702 Rk. 40 3671077-504 | Operators Console E4 +/
Power Supply TB103 Rk. 44 3671077=502 Memory E1 Rk. 43
Power Supply K161-Al Rk. 44 |3642212=501" | Memory -5V Rk. 43
Table 2-2, Cable Keys
From To Cable Drawing Cable Key J103 Key
Rack 40 Rack 41 3670826-506 Normal Normal
Rack 40 Rack 42 3670826-507 w w
Rack 40 Rack 45 3670826-508 X X
Rack 44 Rack 43 3670826-509 Z Z
Rack 44 Rack 40 3670826-505 Normal Normal
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3. Connect the two -5V and two Gnd. Bus Bar Assembly wires to Distribu-
tion Block A in Rack 45. ¢/

4, Connect the two -5V and Gnd. Bus Bar Assembly wires to Distribution
’ Blocks A and B in Rack 42; connect the six-foot DC Ground wire to
Distribution Block B in Rack 43.

NOTE: 1In systems which do not have a Rack 43
and Rack 44 the connectors at the ends of the
six foot ground wires must be taped heavily,
then left under the raised floor. _

5. Connect the three -5V Bus Bar Assembly wires to K161 in Rack 40. -

9// Connect the six-foot Ground wire of the Bus Bar Assembly to the
Ground Bus in Rack 44. See note under step 4.

7. Connect the three Ground wires of the Bus Bar Assembly to the
Ground Bus in Rack 40.v"

8. Connect the green wire of the Bus Bar Assembly to TB702 in Rack 40.//

9. Connect J1 in Rack 40 to J103 in Rack 41, and J4 in Rack 40 to J103
in Rack 45.y

10. Connect J8 in Rack 40 to J103 in Rack 42, J5 in Rack 40 to J5 in
Rack 44, and J8 in Rack 44 to J103 in Rack 43. ./

kf: Connect the jumper cable (RCA Dwg. 3661698-507) between Rack 40
(k158-al1, K159-B1l, K160-Bl) and Rack 44 (K158-A2, K159-B2, K160-B2).

12. Connect the remaining cables according to Table 2-1 (Maintenance
Panel, Operator Console, Control Electronics, and remaining power
supply cables); do not connect AC power until all cabling is com-
pleted. v

2.4.2 DRESSING AND TYING CABLES

Dress the cables when Maintenance Panel-to-Rack cabling is completed.
All system cables should be positioned outside of the harness cables to pre-
vent interference in closing the hinged frame.

2.4.3 POWER SUPPLY CHECK AND TEST

Connect the AC power cables to TB701 in Rack 40 and TB10l in Rack 44
after all power supply cables have been connected to Racks 41, 42, 43, and
45; clamp cables, where provided, and install all fire shield covers.

Check the power supply as follows:

1. Place the site circuit breaker, or breakers, and the power supply

(AC) circuit breakers in both racks in the ON position, all fans in
both racks should be operating.
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2. Press the MASTER switches on both the Maintenance Panel (Rack 40)
and Operating Console,
3. Press the TEST switch on the Control Panelb(Rack 40) .

4., Press the LAMP CHECK switch on the Maintenance Panel and Rack 40
and Rack 44 Control Panels; all lamps should light at each location.

5. Check all DC voltages with a precision voltmeter (1%) at the inputs
to K158 through K162 in both racks.

6. If all DC voltage levels are approximately right, press the POWER
OFF switch.

7. Repeat Steps 1 through 6 (except Step 3) for Rack 44.

8. Press the POWER ON switch and check the ramp-up in both racks with
the precision voltmeter and the rotary switch on each Control Panel.

9. With power on, each voltage should ramp-up in 10 to 15 seconds in
each rack.

If difficulty is encountered during the test, refer to Section 8, Power
Supply, for possible remedial steps.

2.4.4 INTER-RACK CABLING (HARNESS/PLATTER ASSEMBLIES)

CAUTION

DO NOT attempt to insert internal cabling
in the racks without first making certain
that the Site AC circuit breaker (or
breakers, if two are installed) is in the
OFF position.

2.4.4.1 Harness Cables

Three types of harness cables are supplied with the system. They are:
harnesses that carry signals between platters and the 75-pin connectors;
harnesses that carry signals between platters; and harnesses that carry
signals between platters in different racks without going under the floor.
The harnesses that interconnect platters are of twisted triplet wire (RCA
Drawing 8541633-1). The harnesses attached to the 75-pin connectors are
twisted pair wires (RCA Dwg. 8541634-1). When the twisted pair is used, the
red wire is the signal wire and the yellow wire is used for ground. When
the twisted triplet is used, the red wire is the signal wire and the yellow
and white wires are terminated in the same crimp and connected to ground.
In some cases, however, the yellow wire_is used for a signal that is the
complement of the signal on the red wire.
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2.4.4.2 Harness Connectors

Two types of harness connectors are used. The Interface, 75-pin,
connectors (RCA Dwg. 8542395) are located at the bottom of the 48-inch rack
and along the ends and bottom of the 24-inch rack. The harness connectors
that are a part of the platter are RCA Dwg. 8549008, which mate with the
harness board (RCA Dwg. 3671419-501).

2.4.5 INTER-RACK CABLE CONNECTIONS

All internal cable connections, with the exception of Cables 72, 73,
74, 75, 101, and 102, were factory-installed. Cables 72, 73, 74, 75, 101,
and 102 must be connected at the site between Racks 42 and 43. Connect the
cables according to RCA Dwg. 3683321 and Table 2-3., Table 2-3 lists the
routing drawing numbers. These drawings contain the platter and connector
locations and sketches indicating the cable routing.

2.4.6 PLATTERS

Platters incorporated in the 70/55 H system are multi-layered circuit
boards. The platter concept reduces the number of backpanel wiring errors
and makes possible the replacement of important segments of a processor.

Generally, signal-connecting wires are printed on the two surface planes
of the platter. The wires are printed horizontally on one plane and verti-
cally on the opposite plane. The three or four internal copper planes of the
platter are used for voltage distribution and signal ground.

In addition to the circuit wiring, the platter assembly (Figure 2-5)
also contains:

1. Plug-in receptacles for logic plug-ins (RCA Dwg. 8549008).

2. Modules containing circuit terminating resistors.

3. Cable connectors for inter-platter and inter-rack cabling.

4. Terminal connectors for wiring to voltage buses.

Harness connectors, TR modules, and plug-in receptacle locations can be
expressed by a five-character code (Figure 2-5). The first three characters
(001 to 015) is a row number, the second character is A or B designating a
platter zone and the third character shows the column (A to Z). These codes

are silk-screened on the platters.

A pin location can be found in one of two ways, by Alpha-numeric nota-
tion or by X and Y coordinates.

1. Alpha-numeric notation: first locate the connector or receptacle,
as shown in the previous paragraph, then locate the pin number of
that connector. (See Figure 2-6a.) This numbering is common to
harness connectors and plug-in connectors.

2-11
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Table 2-3. 70/55 Cable/Harness Drawings
Cable | Assembly | Routing| See Cable | Assembly Routing | See
No. Drawing Drawing|Legend No. Drawing Drawing |Legend
1 3671600-501 3662526 B 41 3671640-501 3662525 B
2 3671601-501 3662527 B 42 3671641-501 3662519 B
3 3671602-501 3662520 B 43 3671642-501 3662523 B
4 3671603-501 3662525 B 44 - - -
5- 3671604-501 3662527 B 45 - - -
6 3671605-501 3662517 B 46 3671645-501 3662524 B
7 3671606-501 3662518 B 47 3671646-501 3662519 B
8 3671607-501 3662516 B 48 3671647-501 3662523 B
9 3671608-501 3662517 B 49 3683275-501 3662517 B
10 3671609-501 3662520 B 50 3683275-502 3662515 B
11 3671610-501 3662527 B 51 3671649-501 3662519 B
12 3671611-501 3662527 B 52 3683276~501 3662514 B
13 3671612-501 3662518 B 53 3683276-502 3662518 B
14 3671613-501 3662517 B 54 3683276-503 3662518 B
15 3671614-501 3662518 B 55 3683275-503 3662524 B
16 3671615-501 3662527 B 56 - 3683275-504 3662519 B
17 3671616-501 3662521 B 57 3683217~501 3662515 B
18 3671617-501 3662518 B 58 3671649-502 3662524 B
19 3671618-501 3662516 B 59 3683276-504 3662518 B
20 3671619-501 3662514 B 60 3683275-505 3662518 B
21 3671620-501 3662518 B 61 3683275-506 3662523 B
22 3671621-501 3662522 B 62 3683276-505 3662518 B
23 3671622-501 3662521 B 63 3683275-507 3662514 B
24 3671623-501 3662515 B 64 3683217-502 3662514 B
25 3671624-501 3662522 B 65 3683217-503 3662519 B
26 3671625-501 3662520 B 66 3683217-504 3662524 B
27 3671626-501 3662515 B 67 3683275-508 3662514 B
28 3671627-501 3662522 B 68 3683275-509 3662523 B
29 3671628-501 3662515 B 69 3683275-510 3662514 B
30 3671629-501 3662523 B - 70 3683275-511 3662519 B
31 3671630-501 3662518 B 71 3683275-512 3662525 B
32 3671631-501 3662520 B 72 % 3683277501 3662534 B
33 3671632-501 3662518 B 73 * 3683277-502 3662534 B
34 3671633-501 3662517 B 74 * 3683277-503 3662534 B
35 3671634-501 3662515 B 75 * 3683278-501 3662534 B
36 3671635-501 3662522 B 76 3683218-501 3662530 B
37 3671636-501 3662515 B 77 3671654~501 3662530 B
38 3671637-501 3662516 B 78 3683277-504 3662530 B
39 3671638-501 3662520 B 79 3671655-501 3662531 B
40 3671639-501 3662523 B 80 3683218-502 3662531 B
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Table 2-3. 70/55 cable/Harness Drawings (Cont'd.)

Cable Assembly Routing| See Cable Assembly Routing| See
No. Drawing Drawing |{Legend| No. Drawing Drawing |Legend
81 3683218-503 3662531 B 121 3683280-503 3662098 24"B
82 3683277-505 3662531 B 122 3683280-504 3662099.| 24"0
83 3683277-506 3662531 B 123 3683281-504 3662099 | 24"0O
84 3683218-504 3662532 B 124 3683282-502 3662098 | 24"0
85 3671656-501 3662532 B 125 3683280-505 3662098 | 24"0
86 3683277-507 3662532 B 126 3683280-506 3662099 | 24"0
87 3671657-501 3662532 B 127 3683281-505 3662099 | 24"0
88 3683277-508 3662533 B 128 3683282-503 3662099 | 24"0
89 3683277-509 3662533 B 129 3683280-507 3662099 | 24"0
30 3683278-502 3662090 B 130 3671671-501 3662092 B
91 3683277-510 3662090 B 131 3671672-501 3662092 B
92 3671658-501 3662090 B 132 3671673-501 3662092 B
93 3683278-503 3662090 B 133 3671674-501 3662093 B
94 3683278-504 3662091 ¢ 134 3671674-502 3662093 B
95 3683278-505 3662091 o] 135 3671675-501 3662093 B
96 3683278~506 3662091 (o] 136 3671676-501 3662092 m2
97 3683277-511 3662091 o] 137 3671677-501 3662092 m2
98 3683218~505 3662087 B 138 3671678-501 3662092 m2
99 3671649-503 3662087 B 139 3671679-501 3662093 m2

100 3683217-505 3662087 B 140 3671679-502 3662093 m2

101%* 3683279-501 3662524 B 141 3671680-501 3662093 m2

102%* 3671660-501 3662520 B 142 3683221-501 3662094 m2

103 3671661-501 3662527 B 143 3683221-502 3662095 m3,4

104 3671662-501 3662528 B 144 3683221-503 3662095 m3,4

105 - - - 145 - - -

106 3671663-501 3662528 B 146 - - -

107 3671663-502 3662528 B 147 - - -

108 3683219-501 3662528 B 148 3671684-501 3662096 m3,4

109 3671665-501 3662529 B 149 3671685-501 3662096 m3,4

110 3671666-501 3662529 B 150 3671686-501 3662096 | m3,4

111 3683219-502 3662529 B 151 3671687-501 3662097 m3,4

112 3683219-503 3662529 B 152 3671687-502 3662097 | m3,4

113 3671666-502 3662530 B 153 3671688-501 3662097 | m3,4

114 3683280-501 3662098 | 24" 154 3671689-501 3662096| m3,4

115 3683281-501 3662098 | 24" 155 3671690-501 3662096 m3,4

1le6 3683281-502 3662098 ] 24" 156 3671691-501 3662096 m3,4

117 3683280-502 3662098 24" 157 3671692-501 3662097 m3,4

118 3671669-501 3662099 | 24" 158 3671692-502 3662097| m3,4

119 3683281-503 3662099 | 24" 159 3671693-501 3662097 | m3,4

120 3683282-501 3662098 | 24" 160 3682995-501 3662087 B
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Table 2-3. 70/55 Cable/Harness Drawings (Cont'd.)

Cable Assembly Routing| See Cable Assembly Routing | See
No. Drawing Drawing | Legend|| No. Drawing Drawing | Legend
1ol 3682993-501 3662087 B 174 3682993-507 3682089 B
162 3682994-501 3662087 B 175 3682995-506 3662089 B
163 3671697-501 3662087 B
le4 3682995-502 3662087 B 176 3682994-503 3662089 B
165 3682993-502 3662086 B 177 3682993-508 3662089 B

178 3682995-507 3662089 B
le6 3682993-503 3662086 B 179 3682995-508 3662089 B
le7 3682995-503 3662086 B 180 3683335-501 3662098 o
le8 3682995-504 3662086 B
169 3682993-504 3662088 B 181 3683281-506 3662098 o)
170 3682994-502 3662088 B 182 3683281-507 3662099 o]

183 3683335-502 3662099 o)
171 3682995-505 3662088 B 184 3683335-503 3662098 o)
172 3682993-505 3662088 B 185 3683281-508 3662099 o]
173 3682993-506 3662088 B

* These cables are not factory-installed and
site installation.

must be connected at the

LEGEND:

B = Basic System m2 = Second Memory Bank

0 = Optional m3 = Third Memory Bank

24" = Rack 45 m4 = Fourth Memory Bank
Table 2-4. Platter Drawings
Revision Revision
Level Assembly Level Assembly

Platter Control Parts List Platter Control Parts List
MP A/55 3681800 3681694 BPU 5CA/55| 3681813 3682283
SEL Ala/55| 3681801 3681691 BPU 6CA/55| 3681814 3682284
SEL A2A/55] 3681802 3681692 BPU 7CA/55| 3681815 3682285
SEL B1lA/55| 3681803 3681693 BPU 8CA/55| 3681816 3682286
INT 9IA/55| 3681804 3681695-501 BPU 9CA/55| 3681817 3682287
INT 9IA/55] 3681804 3681695-502 BPU 1BA/55| 3681818 3682288
MM 4CA/55 3681805 3682276 BPU 1DA/55| 3681819 3682289
MM 5CA/55 3681806 3682275 BPU 1MA/55| 3681820 3682278
MM 3CA/55 3681807 3682277 BPU 2DA/55| 3681821 3682290
M A/55 3681808 3681141 BPU 2MA/55| 3681822 3682291
BPU 1CA/55| 3681809 3682279 DC/55 3681625 3682303
BPU 2Cca/55| 3681810 3682280 MM1SL/55 3682986 3682992
BPU 3CA/55| 3681811 3682281 MM1SR/55 3682987 3682991
BPU 4CA/55| 3681812 3682282
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Figure 2-5, Platter Details

2. X and Y coordinates: pins can be designated by two three-digit
numbers. The first number (X coordinate) shows the count across
the platter. Pin 001 is in the upper left corner of the wiring
side. The second three-digit number (Y coordinate) shows the pin
count-down from the top.

2.4.6.1 Platter Locations

Figure 2-7 shows the platter locations in the 70/55 H system.

2.4.6.2 Platter Drawings

‘Table 2-4 lists the platter drawings used in the 70/55 H Processor;
Figure 2-8 illustrates a typical platter layout.

2.4.7 PLATTER SIGNAL DISTRIBUTION

Signals enter and leave each platter only through the harness connectors.
The signals are then distributed to the various plug-in logic connectors by
means of the platter printed circuits. The logic connectors in turn connect
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Figure 2-6. Connector Pin Numbering

to the plug-in boards with the logic circuits. In cases where the conductor
density exceeds that available in the platter, signals are carried by dis-
crete point-to-point wiring. This wiring is either single wire (orange),
twisted pair (blu/yel), or twisted triplet (blk, blu/wht), and is terminated
by wire wrap to the connector pins.

The discrete wire schedule is called out on the assembly drawing of
each platter. For convenience, these drawings are listed in Table 2-4. The
schedule gives the sequence of installation, the wire wrap (DA3 is orange A
wire, PA4/PA6 is twisted triplet blk/blu/wht TTA wire), the terminations,
the turn pins, the wire length, and the signal name. (The turn pin gives
the routing of the wire; from the first termination, the wire is brought to
the first turn pin in a straight run then is bent around the turn pin and
run straight to the next turn pin, and so on to the final termination.)
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Figure 2-~8. Typical Platter Connector Layout (Plug-in Side)
2.4.8 INTERFACE CABLING

Interface cables are used for communication between the processor and
other equipment and are supplied as part of the peripheral equipment. With
the exception of one cable, attached to the 70/97 Operator's Console (Table
2-1), they are identical except for the termination clamps. The interface
cables are attached to the 75-pin connectors contained in the processor.
These connections are listed in Table 2-5.

2.5 SYSTEM CHECK

Perform a system check, after all cabling has been completed, in the
following sequence.

2.5.1 FANS
1. Turn on power as directed in the power supply check procedure.
2. Check that all fans are operating properly in all racks; if a fan

assembly needs replacing, make the replacement according to the
procedure outlined in Section Four.
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Table 2-5. 75-Pin Interface Connectors
Right Angle Straight (180°)
Trunk Connector Connector Features
MPXR 9 Rack 41 - J49¥ Standard
"8 " 41 - J51 3 3
"7 " 41 - J48w |
"6 " 41 - J47w
"5 " 41 - J45
"4 " 41 - J42 .
"3 Rack 45 - J8«
w2 nOEE D J7e
"1 " 45 - J6e
SEL1-1 Rack 41 - J4l « 5020
"2 " 45 - J5w
"3 " 45 - J4w
n 4 — —
SEL2-1 Rack 41 - J38w
"2 Rack 45 - J3
"3 " 45 - J2 -
" 4 — —
SEL3-1 Rack 45 - Jl6
"2 " 45 - J15
"3 " 45 - J1
" 4_ —_ —_
SEL4-1 Rack 45 - Jldw 5022
"2 " 45 - Jl3e
n 3 -_— —_
n 4 - - '
SEL5-1 Rack 45 - Jl12
"2 " 45 - J11 5024
" 3 — —_
n 4 — ——
SEL6-1 - Rack 45 - J10
"2 - " 45 - J9
T 3 — —_—
1 4 _ - )
Direct Control 1 Rack 45 - J19
2 " 45 - J20
3 " 45 - J21
4 " 45 -~ J22
5 " 45 ~ J23
6 " 45 - J24
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CAUTION
Remove all power from the system before
attempting to remove or replace a fan

assembly; remove AC power by placding the
site circuit breakers in the OFF position.

Total heat dissipation is based on a 3-platter frame with the following
conditions:
Gate dissipation - .122 watts average

Average dissipation/board 14 x .122 = 1.7 watts

Average dissipation/platter 80 x 1.7 = 136 watts

T.R. Module dissipation/platter 73 x .65 47 .45 watts

Average dissipation/platter = 136 + 47.45 183.45 watts

Average dissipation, 3-platter frame - 183.45 x 3 - 550.35 watts

Temperature withing a 3-platter frame is maintained to a 20°F rise
above the room ambient temperature.

2.5.2 FILTERS

The air through each platter-frame section of the memories is independ-
ently filtered by a nylon filter located at the bottom of each of the frame
sections. Air for platter-frame sections of the BPU passes through nylon
filters located at the bottom of each door. (See Figure 3-5 and 3-6.)

If necessary during system check, remove a memory filter by unlocking
the slide fastener at each side of the tray assembly and pull the unit
forward. In replacing the filter in the rack, slide the tray assembly into
place slowly; do not disturb the adjacent harness assemblies.

2.5.3 TEMPERATURE THERMOSTATS

Check the operation of the high-temperature thermostats for five minutes
with power on and fans operating. Make the check by observing the OHW Indi-
cator on the Maintenance Panel and the HIGH TEMPERATURE WARNING light on the
Control Panel of the power supply.

The thermostats, two in each platter-frame, are located in the air
stream of the fans at the top of the frame and react to abnormally high
temperatures in each frame. One thermostat lights the indicators when the
temperature reaches 122 degrees F. The other cycles down DC power in the
system when the temperature reaches 131 degrees F.

2.5.4 HEAT SINK FANS
With power on, observe that the heat sink fans are operating. A mal-
function is indicated by one of the heat sink warning indicators on the

Control Panel of the power supply.

2=-20
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2.5.5 OPERATING CONSOLE

Check the Operating Console. (Refer to the 70/97 Maintenance Manual
for applicable procedures.)

2.5.6 MEMORIES

Check the memories. (Refer to Sections 5 and 6 for applicable proce-
dures.)

2.5.7 SIGNAL CABLES

Check the input/output signals at the appropriate multiplexor or selec-
tor., (See Table 2-6 if it becomes necessary to determine the correct signal
and pin assignment for the interface cable.)

2.5.8 INPUT/OUTPUT DEVICES

Check each input/output device, one at a time, to determine whether the
processor is operating correctly.

2.5.9 T&M ROUTINES

Conclude the system check by running all T&M routines to ensure that
the system is operating properly.

2.6 DRAWING TREE

Figure 2-9 illustrates the top MI and assembly drawings for the Spectra
70/55 H Processor System.
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Table 2-6. Signal and Pin Assigmment for I/O Interface Cable

Connector Logic Ref. Connector Logic Ref.
Signal Name Pin No. Pin No. Signal Name Pin No. Pin No.
H L H L H L H L

DOUT O 1 4 201 101 DIN O 40 43 207 107
_bOUT 1 2 5 401 301 DIN 1 41 44 407 307
DOUT 2 3 7 601 501 DIN 2 42 45 607 507
DOUT 3 8 12 202 102 DIN 3 46 49 208 108
DOUT 4 10 13 402 302 DIN 4 47 50 408 308
DOUT 5 11 14 602 502 DIN 5 48 51 608 508
DOUT 6 15 18 203 103 DIN 6 52 55 209 109
DOUT 7 16 20 403 303 DIN 7 53 56 409 309
DOUT 8 17 21 603 503 DIN 8 54 57 609 509
SPARE 22 25 204 104 SPARE 58 62 210 110
ACTIVATE 23 26 404 304 SERVICE REQ 59 63 410 310
SELECT 24 27 604 504 READY 60 64 610 510
TRAC 28 31 205 105 INTERRUPT 65 70 211 111
STROBE 29 32 405 305 END 66 71 411 311
TERMINATE 30 33 605 505 SPARE 67 72 611 511

SET INTERRUPT| 34 37 206 106 DIP 73 212
GENERAL RESET| 35 38 406 306 GROUND 76 112
PROP 36 606 SPARE 74 77 412 312
GROUND 39 506 SPARE 75 78 612 512
SPARE 79 80 213 413

SHIELD (GRD) 82 613
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Figure 2-9. Top MI and Assembly Drawings
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SECTION THREE

MAINTENANCE

3.1 PREVENTIVE MAINTENANCE

The preventive maintenance of the 70/55 Processor will vary from site
to site depending on environmental conditions. Continued dependable per-
formance can be achieved only by establishing and adhering to a fixed
preventive maintenance routine. This section will outline a suggested base
line from which site managers and/or maintenance personnel can develop a
system of preventive maintenance which best fits the specific processor.

3.1.1 INITIAL PM PROCEDURES

After installation of the Processor, during the test phase, the
following measurements must be made for future reference.

1. After reliable operation is achieved the actual power supply
voltages at the outputs of the D.C. supplies should be measured
and logged. The voltage readings may be greater than the rated
outputs of the D.C. supplies. However, due to the high currents
involved, voltage levels measured at the Power Supply rack will
be higher than the voltage levels measured at the logic racks.
When subsequent voltage checks are made this log can serve as a
reference standard for the specific system.

2. The bias range of all memory banks must be noted for future
reference. This chart should indicate the voltage setting when
the particular memory bank starts dropping bits, and the voltage
setting when the memory starts picking up bits. The Memory
Address and Console Conditions can also be logged when the
limits of the bias are reached. Measure and record the drive
current settings. Later, if memory troubles occur, this chart
will serve as a reference table. For preventive maintenance
purposes, maintenance personnel should be sure that the bias
range between the two limits is not narrowing.

3. Due to the different environmental conditions at various sites,
the initial period should be used by maintenance personnel to
determine the frequency for cleaning air filters in the system.
In the suggested maintenance schedule that will follow, inspec-
tion and cleaning of air filters is listed with monthly proce-
dures. This frequency should be adjusted according to need at
the particular site.

3.1.2 REGULAR PM PROCEDURES

The procedure consists of two sections, a Schedule and a Task Outline.
The Schedule lists the items to be done and the time required in minutes.
The Task Outline presents a brief description of how the item is to be per-
formed and the limits and/or references, if applicable. Note that the cycles
are given in periods of 24, 120, 500, 3000, and 5000 operating hours.
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TIME REQUIRED

IN MINUTES
SCHEDULE CSR
OPER |ON~ |OFF~-
LINE | LINE
Every 120 Hours of Operation
A. CLEAN
1. Outside of cabinets 15
B. INSPECT
1. Indicator lamps 5
2. Check repaired plug-ins 15
Every 500 Hours of Operation
A. CLEAN
1. Air Filters 10
B. INSPECT
1. Fans 2
2. Bias range 30
3. Drive currents 30
C. RUN HARDWARE CHECK ROUTINES 10
Every 1500 Hours of Operation
A. INSPECT
1. Power supply voltages 30
Every 3000 Hours of Operation
A. INSPECT
l. Series pass transistors in the power supply 60
2. Push-on contacts 15

70/55 PREVENTIVE MAINTENANCE TASK OUTLINE

Every 120 Hours of Operation

A. CLEAN

l. Outside of cabinets -- Clean the cabinets with a damp cloth and

Johnson's Upholstery Cleaner.,

B. INSPECT

1. Indicator lamps =-- Check lamps and replace as necessary.

2. Check repaired plug-ins -~ All repaired plug-ins should be
checked for satisfactory operation under actual operating

conditions.
Every 500 Hours of Operation

A. CLEAN

l. Air Filters =--— Clean air filters by washing in water.

with Handikoter CSC 932621.

Spray
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B. INSPECT
1. Fans =- Check fans for air flow at all three platter sections.

2. Bias Range -- Bias Range should be checked against the chart
suggested above. See 3.1.1, paragraph 2.

3. Drive currents —-- Check voltage values and compare with standard
range values recorded at initial operation (see above).

C. RUN HARDWARE CHECK ROUTINES -~ Until hardware check routines are
available, run a typical customer routine to insure acceptable oper-
ation of the processor.

Every 1500 Hours of Operation

A. INSPECT

1. Power supply voltages -- Check power supply voltages at the
Processor racks and adjust if necessary. Refer to section
8.14.3 of this Maintenance Manual for adjustment procedures.

Every 3000 Hours of Operation
A. INSPECT

l. Series pass transistors in the power supply —-- To check for
faulty condition (open transistor) measure the DC voltage be-
tween the common emitter bus and the series emitter resistor for
each transistor in turn. Particular attention should be given
to the =5 volt supply which has 128 series pass transistors.
Nominal readings range from .5V for the -5 volt supply to 2V
for the +50 volt supply.

2. Push-on contacts -- Contacts used in the maintenance panel may
become loose and fail to make contact. Loose contacts should
be soldered, exercizing care not to overheat the contacts.

3.2 PLATTER REPAIRS

Before attempting platter repairs, some training is necessary. Some
of the repair procedures outlined are exerpts from the RCA Repair Procedure
Number 8401506 and EDP Service TIP, 70/System-12. These drawings will
prove extremely helpful to the maintenance personnel.
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3.2.1 BROKEN COPPER PATH

When a break in a copper wiring path is found, a wire wrap connection
between two component pins can be added to complete the circuit. First,
isolate the broken section by cutting the copper wiring path at the first
component pins to each side of the break. Select locations for the cuts
by referring to the platter layout drawing. Exact location is not critical
but the cuts must be within two inches of the component pins.

Add a repair wire between the 2 pins. If the length is 2 inches or
less, "A" type wire may be used, (3501328-2); if longer than 2 inches, use
“TA" wire (3509745-1).

TA wire must not run parallel to another wire in the same channel for
more than 4 inches. Alternate wire channels shall be used to meet this
requirement. The TA ground wire must be terminated within 1.5 inches of
its signal termination.

3.2.2 CUTTING A COPPER PATH

Considering the consequences of a damaged platter due to improper
cutting techniques, it is mandatory that this procedure be followed without
exception. The tool consists of a cutter (CSC 938199), held in a pin vise
(CSC 938198) . This tool is to be used for cutting printed circuit paths.
Scribes, X-acto knives or other similar tools are not to be used for cut-
ting printed circuit paths.

Before performing any cutting operation, double check to insure that
the correct path is selected. If there is any doubt whatsoever, refrain
from any cutting until the desired path is absolutely defined. The cutting
procedure follows:

1. Insert the tool in the pin vise so that approximately one inch of
the tool protrudes.

2. Straddle the circuit path with the tool as illustrated in Figure
3-1. 1If the path is not completely straddled, incomplete cutting
will result. Using a light downward pressure, rotate the tool
back and forth in a 180° arc across the circuit path. As the tool
begins to cut through the protective coating, the bright copper of
the circuit path will begin to show. As soon as the copper is cut
through, a powder will begin to be produced. The cutting operation
should then be ceased immediately.

CAUTION
A platter is a five layer printed board.

Cutting too deeply will result in damage to
othexr circuit paths.
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Figure 3-1. Cutting a Copper Path

3. Using a jeweler's loupe (CSC 937347), visually inspect the cut.
A correct cut will appear as a semicircular hole across the
printed circuit path. An incomplete cut will have some copper
in the hole.

4., Perform a continuity check, between the appropriate points, with
an ohmmeter in order to verify that an open circuit exists.

5. If an error is made and the wrong path is cut, no repairs are
to be made to the cut. The open circuit should be bridged by
using a discrete wire.

6. When attempting to cut one of two parallel paths that are ex-
tremely close together, the pivot should be outside of the path
to be cut rather than between the two paths. This is to prevent
damage to the adjacent path when the desired path is cut.

3.2.3 BROKEN CONNECTOR PIN
To replace a broken connector pin:

1. Snip the pin close to the platter surface with a pair of end
cutting pliers (Drawing Number 3683293 or equivalent).

2. Using a low wattage soldering iron, place the soldering iron tip
(Drawing Number 3683294 or equivalent) directly on the cut surface
of the pin. Hold the iron perpendicular to the platter.
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3. Apply pressure to the pin; as the solder melts, the pin can be
pushed through the platter. Pressure required will be five to
fifteen pounds.

4. Remove the pin with long nose pliers.

5. Remove excess solder from the hole using a 0.036 inch drill in a
pin vise.

6. Insert a replacement pin of the same type in the connector. Do
not attempt to seat the pin fully at this time. Carefully insert
a plug-in board which will hold the pin in proper position to be
fully seated.

7. Pull the pin from the wiring side, using a long nose pliers,
until the tip of the pin is even with adjacent pins of the same
type.

8. Solder the pin using a low wattage iron and standard tip. Hold
the soldering iron tip at the base of the pin, but take care not
to contact the platter surface.

9. Recheck with ohmmeter for continuity.

After rechecking, if there is no continuity between the copper path
and the connector pin, reheat the pin to flow the solder around it. If
connection is still not made, add a wire wrap from the pin in question to
the nearest pin in the net to which contact is required. Cut the copper
path as outlined in paragraph 3.2.2.

3.2.4 REPLACING A TERMINATING RESISTOR (TR) MODULE

Clip all 12 leads just below the ceramic body on the component side of
the platter. Use an end cutting tool (RCA Drawing Number 3683293 or equiv-
alent). When all the leads are severed, the block can be removed leaving
only the pins in place. Take care that each lead is clipped in turn as it
is difficult to locate an unclipped lead. Remove each lead separately
using standard pin removal technique described above. Clean holes of ex-
cess solder using 0.036 inch diameter drill held in a pin vise. Install
the new termination resistor module, and check each pin electrically for
opens, shorts, and correct resistance value.

3.3 SIGNAL CABLE REPAIRS

The 70/55 Processor uses two basic types of signal cables (harnesses).
Interplatter cables which terminate at platter sockets are inserted or
removed with an extraction tool (see Figure 3-2). The platter to I/O
cables plug into the platters and terminate at a 75-pin connector (8542395)
which mates with a standard interface cable.

NOTE: Some of the procedure outlined in this
section are excerpts from the Harness Assembly
Instruction, 3682973.
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Figure 3-2. Extractor Removal of a Harness Connector
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3.3.1 INTERPLATTER CABLES

The Interplatter cables contain twisted triplet wire, RCA drawing
number 8541633-1. The red wire is the signal wire; the yellow and white
wires are usually crimped in a common terminal (RCA drawing number 3682908-1)
which goes to ground. Sometimes the yellow wire is used for a signal that
is the complement of the signal on the red wire. The signal wire should be
stripped 0.188 +.010 inch and inserted in a terminal pin RCA drawing number
3682643-1. The terminal is then crimped, using tool, 3682643-3 or equiva-
lent.

Installation of the terminals onto the printed board assembly is shown
in Figure 3-3. The signal terminals are inserted into the appropriate hole
on the A side of the printed board assembly using an insertion tool
(3682643-2 or equivalent). Then the terminal is soldered in place, making
sure that the printed pads on both sides of the board are wetted. Do not
allow any solder to touch the printed finger contacts. A teflon shield
should be used to prevent the heat which is required to melt the solder
rings on the signal terminals from melting the solder on the ground bar
terminations.

The ground terminals are crimped into a barrel type connector
(3682908-1) . Then the connector is pushed onto the ground tang with the

insertion tool (drawing number 3682908-2 or equivalent). This is also
shown in Figure 3-3.

3.3.2 PIATTER TO I/0 CABLES

Repairs of the platter end of these cables has been described in the
previous portion of this section (3.3.1). If it is necessary to make
changes or repairs to a 75-pin connector (drawing number 8542395):

1. Disconnect the mating interface cable.

2. To remove the 75-pin connector, remove the guide pins and nuts at
the four corners, using a screw driver to turn the pins.

3. Remove the cable clamp.

Terminal contacts may be removed from the 75-pin connector block
(using extraction tool, AMP #305183) by inserting the tool from the contact
side until the barrel is seated, then pressing the plunger. To install a
new terminal contact:

1. Strip the wire about 0.15 inch.

2., Crimp on the contact required by harness assembly drawing. The
tool required will be AMP #90066-2 or 90067.

3. Insert the contact into the connector block.

4., Check to ensure that the retaining lance of the contact is beyond
the step in the connector block.

3-8
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5. Replace the connector in the rack using the guide pins. Be care-
ful to replace the male and female guides at the upper and lower
corners, respectively.

In some cases it may be convenient to replace a terminal pin without
removing the connector block from the rack. The location of the new pin
can be determined on the face (opposite the wiring side) of the connector
block. After locating the correct hole, insert a small piece of wire
through the block, this will serve as a guide for insertion of the new pin
from the wiring side.

3.4 COOLING

The 70/55 Processor cooling system is an important maintenance item.
Temperature sensors are located throughout the various racks for the pro-
tection of the system against overheating. The sensors will cause an over-
heat light on the Operator's Console to light. Also, a temperature warning
indicator on the Power Supply Control Panel will light. Overheat warning
occurs when 122 degrees Fahrenheit is reached or exceeded. These warning
indicatcrs are labelled so that the overheating area is identified. If the
overheat warning is not seen and corrected, and the temperature rises to
131 degrees Fahrenheit, the temperature overheat sensors will cause the DC
power supplies to shut down. Also an overheat indicator will light on the
Power Supply Control Panel (Figure 3-4) to show where the overheat occurred.

Immediate corrective action should be taken whenever a temperature
warning indicator lights or whenever an overheat condition causes the DC
power supplies to shut down.

1. Check the fans in the affected area by holding a hand in the air-
stream above the fan to determine if air is flowing.

TEMP g
WARNING | ]
INFRAME |
FRONT  GENTER .
L R

TEMP
OVERHEAT
< N FRAME

et S RAGK, 485 o -
(REAR  FR CTR RR FRONT  CENTER
LR LR LR LR

TEMP
- OVERHEAT
N COOLER

135990

Figure 3-4. Power Supply Control Panel

3-10
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2. Check the filters in the affected area for dirt or obstruction
so that the correct volume of air can be drawn into the equip-
ment. Clean if needed.

a. With a vacuum cleaner, remove the dust and dirt.
b. Wash the filter in a mild detergent and rinse thoroughly.
c. Air dry thoroughly.
3.4.1 BPU COOLING SYSTEM
Each three platter section is suction cooled, utilizing three Boxer
fans. The fans are mounted as an assembly at the top of the three platter
section. The fan assembly can be removed in the following manner:

1. Remove the ac power from the fans. To do this, CB704 in the
basic power supply (Rack 40) and CBl03 in the add on power
supply (Rack 44) must be turned off.

2. Remove the two nuts, washers and lock washers securing the fan
assemblies. These are located at the top (front) of the three

platter section, near the right and left corners.

3. Slowly pull the fan assembly straight out until enough clearance
is provided to unplug the ac feed lines from the fan assembly.

The air filters in the BPU are mounted on the doors as shown in Figure
3-5.

FILTER (PARTIALLY REMOVED) 135991

Figure 3-5. Filter Removal, BPU and Power Supply



MAINTENANCE

The fans cause the air currents to enter through the bottom of the
doors, through the air filter, between plug~ins on the platters and exhaust
from the tops of the racks. The temperature sensors (3.4, first paragraph)
are located in the airstream at the top of each three platter section.

3.4.2 MEMORY COOLING SYSTEM

The fan assembly in the Memory racks is the same as the fan assemblies
used in the BPU. Removal is described under BPU Cooling System.

Each three platter section of the Memory contains a filter assembly,
see Figure 3-6. To remove the filter for inspection and/or cleaning:

1. Unlock the slide fasteners located at the bottom (front) of
the three platter section.

2, Pull the tray assembly forward and remove from the unit.

FILTER

134235

Figure 3-6. Filter Removal, Main Memory

3-12
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CAUTION

Remove or install the filter tray assembly
s-l-o-w=l-y. Care should be taken not to
disturb any Cable or Harness assemblies which
could be close to the filter tray assembly.

3.4.3 POWER SUPPLY COOLING SYSTEM

Heat dissipation in the main power supply rack can rise to 26,000
BTU/hour when maximum currents are drawn. For this reason, cooling of the
power supply racks require movement of large quantities of air.

The air filters are mounted on the doors, as in Figure 3-5,

Fans are mounted on each power supply cooler assembly and on the
rectifier assemblies.

There are two chassis assemblies containing four fans each (drawing
number 3660767-502). These assemblies are responsible for dissipating the
heated air from the top of the power supply racks.

Heat sensors are located on each cooler assembly which (in case of
overheat condition) will cause the DC power to shut down and also will
light the corresponding indicator on the power supply control panel. The
rack heat sensors are part of the two fan chassis assemblies; these also
have corresponding indicators on the power supply control panel.

Some of the causes of overheating in the power supply are:

1. Dirty filters or some other obstruction to the flow of air into
the unit.

2. Failure of a fan on a cooler assembly or on the rectifier assembly.

The fans are permanently lubricated. If the fan power circuitry
is complete, then the fan should be replaced if any malfunction is
detected. '

3. Obstruction of air flow through the cooler assemblies.

4, Failure of a fan in the fan chassis assembly at the top of the
rack.

3.5 OPERATOR'S CONSOLE MAINTENANCE

Refer to RCA 8097 Console Typewriter Maintenance Manual 70-01-097 for
maintenance instructions on the Operator's Console.

3-13
Pages 3-14 through 3-21 Deleted
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7. Place the paper under the paper retainer fingers and push the
fingers down against the platen.

8. Close the Top Cover and ensure that the paper is properly situ-
ated to enable it to move freely when typewriter is in operation.

3.5.2 RIBBON REPLACEMENT

To install a new ribbon in the typewriter proceed as follows:
(Reference Figure 3-8.)

l. Be sure that the type box of the typewriter is at the left margin,
then raise the Top Cover.

2. Snap the spring latch which secures each spool in position,
upward.

3. Raise the inked ribbon up over the roller and out of the ribbon
reverse levers on both sides of the typing unit.

SPRING LATCH RIBBON TYPE BOX RIBBON PLATEN RIBBON SPRING LATCH
\ SPOOL GUIDES SPOOL

RIBBON RIBBON INKED RIBBON *PRINTING HAMMER RIBBON RIBBON
ROLLER REVERSE PRESSURE ADJUSTMENT REVERSE ROLLER
LEVER LEVER

*| PRINT LIGHT
2 PRINT MEDIUM
3 PRINT HEAVY

Figure 3-8. Ribbon Replacement



MAINTENANCE

10.

1i.

12.

Remove the ribbon from the two ribbon guides on the type box
carriage.

Lift both spools and the ribbon off the typing unit.

Unwind and disconnect the ribbon from one of the spools. Discard
the other spool and the ribbon.

Connect the end of the new inked ribbon to the empty spool and
wind on enough ribbon to cover the metal eyelet on the end of
the ribbon.

Install both spools on their respective mechanisms. Rotate each
spool slightly to ensure that each spool is properly engaged
with the pin on the mechanism.

Slip the ribbon around each roller and into the ribbon reverse
levers on both sides of the typing unit,

Position the ribbon in the two guides on the type box carriage.

Snap the two spring latches downward to secure the spools on
their mechanisms.

Place the paper in the typing position and lower the cover.

3.5.3 LAMP REPLACEMENT

To

replace defective indicator lamps (Figures 3-9 and 3-10) in the

Operator's Display Panel, proceed as follows:

1.

4.

To
Console

1.

Grip the Display Panel at the center on both sides and pull the
panel forward and up.

Using a Bulb Extractor tool, carefully grasp the envelope of the
defective bulb and with moderate pressure remove bulb from its
socket. (See Figure 3-10.)

Install a new light bulb (G.E. Type #334). Make certain bulb
base is firmly fitted into its socket.

Perform lamp check test to assure that bulbs are indicating
properly.

replace the lamp bulb located under the Top Cover of the Operator's
proceed as follows:

With the type box at the left margin, raise the Top Cover of the
Operator's Console. Refer to.Figure 3-11.

Remove the defective lamp by pushing and turning it counterclock-
wise until the lamp is released from the bayonette type socket.
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134238

Figure 3-9. Removal of Operator's Display Panel

3. Insert new lamp (G.E. 1314X) into the socket with the lamp pins
coinciding with the slot in the bayonette socket. Twist the lamp
in a clockwise direction until it is locked into place.

4, Lowexr Top Cover.

3.5.4 FUSE REPLACEMENT

The Operator's Console is equipped with two tubular glass fuses which

are accessible when the top cover of the Console is raised.

(See Figure
3=12.)

3-17
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134223

Figure 3-10. Light Bulb Replacement

CAUTION
Never attempt to replace a fuse with the
power on. Whenever a fuse is being replaced
make certain that the BPU, ac Main Circuit
Breaker is in its OFF position.
To replace a fuse proceed as follows:
1. Raise the Top Cover.
2. Determine which of the two fuses has blown by the following:
a. The MDL 3/8 ampere fuse when blown, will remove the current
from the signal line and will be evidenced by excessive

chattering in the typing unit.

b. The MDX 4 ampere fuse, when blown, will remove all elec-
trical power from the typewriter.

3. Turn the fuse holder cap counterclockwise and 1lift the cap with
the attached fuse from the fuse holder.

3-18
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LAMP ASSEMBLIES
(GE 1314X)

OPERATORS
DISPLAY
PANEL

TYPING
UNIT

KEYBOARD

134229

Figure 3-11. 70/97 Operator's Console (Top Cover Raised)
4, Slide the defective fuse out of the cap.
5. 1Install a new fuse into the cap.

6. Insert the cap and fuse into the fuse holder, ensuring that the
slot in the fuse holder and the catch on the cap are aligned.

7. Push the cap downward and turn it clockwise to secure it in
position.

8. Place power switch ON.
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FUSE (HIDDEN) OFF-LINE- LOCAL
(BUSS MDX 4A) SWITCH

agian
oy

134580

FUSE 125V, 115V OR
(BUSS MDL 3/8A) $ELECTOR

105V

Figure 3-12. Fuse Replacement

NOTE: If the replaced fuse blows the first
time power is applied or shortly thereafter,
troubleshoot and remove the short.
3.5.5 CLEANING THE TYPE PALLETS
To remove and clean the type pallets proceed as follows:

1. With the type box at the left margin, raise the Top Cover.

2. Push the type box latch to the right to release it. (See
Figure 3-13.)
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TYPE BOX PALLETS

7.

Figure 3-13. Removal of the Type Box

Lift the right side of the type box up to approximately 45 degrees
and pull to the right to disengage it from the left~hand bearing
stud.

Clean the face of the type pallets using Eberhard Faber Star Type
Cleaner No. 1226.

gith the right side of the type box elevated approximately 45
egrees, engage the left side of the box with the left-hand
bearing stud and push the right side of the box downward.

Ensure that the box is firmly seated on the bearing stud. Place
the point of the latch in the notch on the box and raise the
latch to the left in its lock position.

Lower the Top Cover.

3.5.6 CLEANING THE PLATEN

To clean the typewriter platen proceed as follows:

l.

2.

Raise the Top Cover.

Using the manual platen knob, back the paper completely out of
contact with the platen.

Using a clean lint-free cloth and an approved cleaning agent,
clean the entire rubber portion of the platen.

Wipe the platen with a dry, clean, lint-free cloth.

3=21
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3.7.3 ISOLATION OF AUXILIARY GROUND PATH
An auxiliary ground path can be isolated as follows:

1. Visually check for additional ground straps between dc ground and
frame ground in the BPU, memory, and power supply racks.

2. Unplug jack J1 from the bottom of the maintenance panel and note
whether the auxiliary ground path is removed. If the auxiliary
ground path is removed by unplugging jack J1, disconnect and tape
the wire attached to pin 82 of jack Jl.

3. If the auxiliary ground is still present, disconnect all white wires
from the B block ground bus in all BPU and memory racks. (These are
the wires connecting the B block bus to the individual vertical
ground buses in the racks.)

4, Measure the resistance between the BPU frame and one of the white
wires just removed. If the resistance is less than 2 megohms, the
auxiliary ground path is in one of the BPU or memory racks.

5. If the resistance measured in the preceding step is 2 megohms or
greater, measure the resistance between the frame and dc grounds in
the Power Supply. A resistance less than 2 megohms indicates the
auxiliary ground path is in the main Power Supply or the add-on
Power Supply, if used.

NOTE

If the preceding isolation procedure
indicates that the auxiliary ground

path is in the Power Supply, proceed
to step 6 for further isolation. If
the auxiliary ground path appears to
be in the BPU or memory racks, pro-

ceed to step 8 for further isolation.

6. Visually check for a short circuit of the T-bar, such as a screw or
scrap of wire lying on the ground bar and in contact with the shield-
ing frame.

7. Remove each wire bolted to the vertical ground bus, and check the
resistance to ground of each wire as it is removed. When a resis-
tance less than 2 megohms is found, trace that wire to its source,
and correct the cause of its auxiliary ground path.

8. If an auxiliary ground path is present in either the BPU or memory,
and it becomes necessary to isolate racks, start with the memory and
disconnect all edge connectors between the memory and BPU. Since
all BPU and memory frames are usually bolted together, a ground on
any platter is tied to the other through edge connectors and harness
wiring. This makes it necessary to isolate each platter to determine
if the auxiliary ground path is in the memory or the BPU.

9. Continue to isolate racks and platters, and check resistance until the
auxiliary ground path is found.

3-22A
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3.8 MISCELLANEOUS MAINTENANCE INFORMATION
For more information about troubleshooting, adjusting or replacing parts

in various areas of the system, refer to the section of this manual which
describes that area.

3-22B
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3.6 STRIP SWITCH CLEANING

Strip switches are cleaned using the recommended contact cleaner, Con-
tact Re-Nu Freon (CSC 241450), sprayed in moderation on the contacts. If
further cleaning is necessary, remove the switch from the Maintenance Panel
and burnish the contacts with a burnishing tool (CSC 937301).

CAUTION

Do not use any contact cleaner
other than that specified above.
Do not use emery paper Or any
abrasive other than a burnishing
tool on the contacts.

Do not use an EAM card to clean
switch contacts as this leaves
card fibers on the contact surface.

3.7 IMPROPER DC-TO-FRAME GROUNDING

3.7.1 GENERAL
The processor dc ground must be attached to the processor frame ground
at only one point or intermittent processor errors may occur. This connection

is made at the factory by attaching a ground strap between the B block at the
bottom of rack 41 and the processor frame.

3.7.2 CHECK FOR PROPER GROUNDING

To verify that the dc ground is connected to the frame at only one point,
perform the following steps:

1. Turn the system power off, including power to all peripheral devices.
2. Turn the main ac circuit breaker off.

3. Disconnect all I/O interface cables from racks 41 and 45.

4. Unplug cables attached to jacks Jl1 and J2 in the console typewriter.

5. Disconnect the ground strap from the B block at the bottom of rack
41.

6. Measure the resistance between the dc ground bus and the frame of the
BPU. If a reading of less than 2 megohms is obtained, an auxiliary
ground path exists in the BPU, memory, or power supply rack.
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SECTION FOUR

BPU THEORY

4.1 GENERAL

The logic of the 70/55 Basic Processing Unit (BPU) is based on Inte-
grated Circuit Packages (ICP's). These in turn are mounted on Series Eight
plug-ins. For descriptive material about the individual logic elements,
refer to the Microfiche File, Publication 70-FE-003, Series 8 Data Sheets,
Index Sheets P and Q. I

4.1.1 LOGIC DRAWING REFERENCES

In this logic description, drawing references will generally be given
as a three digit number. This number represents the last three digits of
the seven digit drawing number, 3660XXX.

The exceptions to this procedure may be found in Main Memory signals
or in signals originating in an option platter such as Memory Protect or
Direct Control. The exception signals will be designated as a four digit
number representing 366YYYY. On the drawings that are unique to the above
exceptions, the BPU signals will be referenced as four digit numbers, and
the particular signals within the option structure will be referenced as
three digit numbers.

To designate a particular logic element, a six character code is used.
For example, 123A4B;

1. The first three characters (123) are a logic drawing number.

2. The next two characters (A4) are coordipates of that logic drawing
which locates an area in which a logic element is shown.

3. The last character (B) identifies the specific logic element.

Each logic element on a drawing has the following information contained
within the logic symbol.

1. Top row (B-A4B). The first character (B) shows the platter on
which the logic element is located. See "Platter Locations" in
Section Two of this manual._ The last three characters (A4B) desig-
nate that logic element as described in the previous paragraph.

2. The second row is the plug-in type. This number identifies the
plug-in type and its variation as listed in the Series Eight
Maintenance Data Sheets, 70-01-013.

3. The bottom row shows the Plug-in location on tlHe platter.
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BPU THEORY

4.2 FUNCTIONAL DESCRIPTION

This section describes the functions of major segments of logic in
the 70/55 Processor.

4.2.1 BPU DATA LOGIC

The BPU Data Logic Block Diagram is shown in Figure 4-~1. Interchange
of Data takes place by way of the Information Bus (IB). Control of the IB
takes place in the Bus Separator Logic (drawings 238-241). The Bus Commands
are listed in Section 4.2.8.2. Some references to the byte (CO0, Cl etc.)
and specific bits are used in this description. Figure 4-2 shows the rela-
tive character and bit positions.

4,2.1.1 DR (Data Register) drawings 803-806

DR is a 32 bit multi-purpose register and is said to contain the X
operand. Any of its four characters can be set or reset by way of the
maintenance console. DR receives its data from Scratch-Pad during SPC-RD
(Scratch Pad Read). DR can also be fed by IB. Either a word, byte, char-
acter €O or C3 can be selected by command SDRW, SDRK, SDRCO, or SDRC3.
SDRK is function of IOU.

The contents of DR are used as follows:

1. Parity check (drawing 206)

2. Parity predict (drawing 207)

3. Recognition (drawing 208)

4. Scratch-Pad Regenerate (drawing 201, 202, and 203).

5. Adder - via one of the Adder Commands generated on drawing 245
or 246.

6. Transfer - via one of the transfer commands, which is applicable
to DR, generated on drawing 246.

The first stage outputs after the X-collect (drawings 209, 215, through
219) are called X(00-31). These outputs feed the Adder, the inputs of IB,
and the recognition of sign and valid data.

4,2.1.2 UR (Utility Register) drawing 210

UR is a 32 bit register and is said to contain the Y operand. Any of
its four characters can be set or reset by means of the maintenance console.
UR, receives its data from IB, a word/half word (Cop and C; only) by the
Command SURW/SURM.

-

The contents of UR are used as follows:
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Co C Cp Cs
23 227 223 219 218 ol o7 23
230 226 222 218 214 210 26 22
229 228 22l 217 213 29 25 2!
228 224 220 ole 212 28 04 20
Figure 4-2. Character and Bit Relationship
1. Recognition, (drawing 210)
2. Adder - via one of the Adder commands generated on drawing 245
or 246.
3. Transfer - via one of the transfer commands, which is applicable

The first stage outputs after the Y collect (drawing 212, -214) are

to UR, generated on drawing 246.

called (Y(00-31).
(GPL), General Purpose Most (GPM), and Op-code Register (OPR), and the
recognition logic for sign and valid data.

If the Adder command is DAW (Decimal Add Word) or DAK (Decimal Add
Character), (+6) is added to each digit of UR.

4.2.1.3

The Adder can add, subtract, perform logical functions, and transfer
Controls are mechanized as

These outputs feed the Adder,

Adder (drawings 215, -221)

either a word, halfword, character, or digit.
per Adder Control Chart #1 and #2,

The outputs of the Adder S(00-31) are used as follows:

1.

2.

3.

Console Display

(drawings 222 and 223).

Adder Recognition (drawing 224)

Regeneration to Scratch Pad

the General Purpose Least

Binary number - depends upon regenerate command (drawing 254)

Decimal number - if necessary,

digit (drawing 201 - 203).

shift Left/Right 1 or 4 bits, or shift right 2 bits (drawing

255).

(6) is subtracted from each

4-5
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4.2.1.4 IR (Intermediate Reqgister) drawings 226 -~ 228)

IR is a 32-bit Double Rank register. Any of its four characters can be
set or reset by means of the maintenance console. IR receives its data
mostly from intermediate operation through the S bus, either a:

1. Word

2. Character - f(DCAD) - if the character is a result of decimal
operation, and if necessary, (6) is subtracted from each digit
before reading into IR (drawing 225).

3. Digit - £(DCAD & DIGIT) - the digit may:;

a. EIRL - Exchange IR Left S(00-03) to IR (04-07) or

b. EIRR - Exchange IR Right S(04-07) to IR (00-03).

The sign and zone digits generated by SIR(00-03)D & SIR(04-07)D,
respectively. The code depends on the setting of the A (ASCII) flip-flop.
The read-in of SIR(00-03)D and SIR(04-07)D into IR is f£(DCAD). .

Values of the various interrupts are generated into IR(02-06), see
drawing 225.

The setting of Digit Switches on the operator's console are read into
IR(00-10) during a "LOAD" by command SIRFC, drawing 226.

IRO0 is set by command GIRQ when either a fixed or floating point
divide instruction is in process.

The contents of IR can be shifted right by 2 or left by 1 internally.
The output of IR feeds IB.

4.2.1.5 N Counter

The N Counter is a 7 bit register (see drawing 235). It is used to
keep track of the number of shifts in a shift instruction, to increment or
decrement the value of the exponent in floating point instructions. The
least 4 bits are also used to address each of the 5 scratch pad locations
used in the Multiply Decimal Instruction. The most 3 bits are also used
to address utility registers 3, 4, 5, and 6 in scratch pad. The N Counter
can address every one of the 128 locations in scratch pad if SPA is set to
(01)8. For N Counter recognitions see drawing 237.

4.2.1.6 MDR Register

The MDR (Multiply Divide Decimal) Register is a 3 bit register (see
drawing 233), which keeps track of the length of the Multiplicand or
M Dividend in the Multiply or Divide Decimal instructions.

4.2.1.7 GPM Register

The General Purpose Most register is a 4 bit register. It can only be
set from Y(04-07), see drawing 236. This register contains the length of the
OP 1 word and sometimes part of the count, where GPM and GPL are used. It
is also part of a byte where GPM and GPL are used in the SI format instruction.

4-6
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4.2.1.7 GPM Register

The General Purpose Most register is a 4 bit register. It can only
be set from Y(04-07), see drawing 236. This register contains the length
of the OP 1 word and sometimes part of the count, where GPM and GPL are
used. It is also part of a byte where GPM and GPL are used in the SI
format instruction.

The GPM recognition signals are:

l. GPMEl7(236-B6A): GPM is equal to (17)8 - GPM(00,01,02,03) flip-
flops are set.

2. GPMZ(236-B5A): GPM is equal to zero - GPM(00,01,02,03) flip-flops
are reset. The GPM register is displayed on the maintenance panel
when OPR button is depressed.

4.2.1.8 GPL Register

The General Purpose Least register is a 4 bit register. It can only
be set from Y(00-03), (see drawing 236).

This register contains the length of the OP2 word and sometimes part
of the count, where GPM and GPL are used. It is also part of a byte where
GPM and GPL are used in the SI format instruction.

The GPL recognition signals are:

1. GPLEl7 (236-B4A); GPL is equal to (17)g - GPL(00,01,02,03) flip-
flops are set.

2. GPMLZ (236-B3A); GPM and GPL are equal to zero - GPM and GPL flip-
flops are all reset.

The GPL register is displayed on the maintenance panel when OPR button
is depressed.

4,2.1.9 OPR Register

The Operation register is an 8 bit register which contains the instruc-
tion to be executed. It is set from Y (08-15), see drawing 233.

The OPR register is displayed on the maintenance panel when OPR button
is depressed.

OPR, GPM, and GPL are set in 5CO status level (Staticizing). The
command BAH (Binary Add Halfword) as a function of UCAD, always places OPR,
GPM, and GPL on Y (15-00).

4.2.1.10 GPR Register

GPR is a 4 bit register called General Purpose Register. It i1s used
to store bits during shifts and decrement/increment GPM count while GPM is
preserved. See drawing 232 for the set conditions of this register.
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The GPR recognition signals are:

1. GPRZ (232-A5B):; GPR is zero - GPR(00,01,02,03) flip-flops are all
reset.

2. GPRE17 (232-A4A); GPR is equal to (17)g - GPR(00,01,02,03) flip-
flops are all set.

3. GPRG2 (232-A4C); GPR is greater than 2 - GPR(00,01) flip-flops
are set or GPR0O2 flip-flop is set.

4. GPRG6 (232-A3B); GPR is greater than 6 - GPR(00,01,02) flip-flops
are set or GPRO3 flip-flop is set.

The GPR register is displayed on the maintenance panel when N button
is depressed.

4.2.1.11 DCAD Register

DCAD is a 3 bit register used to control the byte addressing of DR
register and the digit or byte addressing of IR register. Two bits of the
input bus are used to set this register. IBOO and IBOl set DCADOl and
DCADO2, respectively. DCADOO can be set with a special control signal or
by triggering DCAD register up or down l. See drawing 234.

The digit/byte equivalents are shown below.

DCAD Setting DR Address IR Address
000 co DO/CO
001 co D1/CO
010 cl D2/Cl
011 cl D3/Cl
100 c2 D4/C2
101 c2 D5/C2
110 c3 D6/C3
111 c3 D7/C3

For DCAD recognition see drawings 209 and 237.

This register is displayed on the maintenance panel when OPR button
is depressed.

4.2.1.12 UCAD Register

UCAD is a 3 bit register used to control the digit or byte addressing
of UR register. Only 2 bits of the input bus are used to set this register.
IBOO and IBOl set UCADOl and UCADO2, respectively. UCADOO can be set with
a special control signal or by triggering UCAD register up or down 1. See
drawing 234,
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The digit/byte equivalents are:

UCAD Setting UR Address
000 DO/Cco
001 Dl1/CO
010 D2/Cl
0l1 D3/Cl
100 D4/c2
101 D5/C2
110 D6/C3
111 D7/C3

For UCAD recognition see drawings 211 and 237.

This register is displayed on the maintenance panel when OPR button
is depressed.

4.2.1.13 Condition Code Register

The Condition Code Register (CCR), see drawing 233, is a two bit
register. It indicates results obtained during the operation of an in-
struction.

The CCR can be manually set from the maintenance panel by depressing
OPR strip switch, setting 228, 229 bits in DR register and depressing SETREG
switch., Control of CCR is shown on drawing 266 and 267.

4.2.1.14 Program Mask Register

The Program Mask Register (PMR), see drawing 233, is a four bit regis-
ter. It is set by the non-privileged instruction, Set Program Mask, and
it applies to the following interrupt conditions:

1. Significance Error
2. Exponent Underflow
3. Decimal Overflow

4, Fixed-Point Overflow

If any of the four bits in the PMR are reset, no interrupt flag can be
generated for the interrupt condition occurring. If any of the four PMR
bits are set, the interrupt flag can be generated in the Interrupt Flag
Register (IFR). Either the interrupt is allowed by IMR masking or becomes
pending.

The PMR can be manually set from the maiﬁtenanqe panel by depressing
OPR strip switch, setting 224, 225, 226, 227 bits in DR register and de-
pressing SETREG switch.

|
The PMR can also be set by using the Program Control (PC-82) instruction. ll

4-9



R2
BPU THEORY

4.2.1.15 Processor State Register

This is a two bit register. GENRES switch, when depressed, sets PSR
(00,01) - this is processor state 1. The four processor states are indi-
cated as follows:

PSR 01 PSR 00
Processor State 1 1 1
Processor State 2 1 0
Processor State 3 0 1
Processor State 4 0 0

When GENRES switch is depressed the PSR is set to Processor State 1 and
can be reset to any other Processor State by depressing PSROOSW/PSROLSW on
the maintenance panel (see drawing 233). PSR can be set to any Processor
State by software.

4.2.1.16 Key Register

This is a four bit register (KR -~ see drawing 233) which contains the
memory protection key. When an interrupt occurs, the key in the Interrupt
Status register of the processor state being initiated is placed in this
register. J

This four bit key provides a possible 15 keys ranging from 13 to Fig.

Each 2,048 byte block of main memory has its individual cell for the
protection key in the Memory Protect Memory. These cells can be loaded with
any key by the SSK instruction. When the key related to the current pro-
cessor state and the key related to the main memory block are equal or either
is zero, the main memory block accepts a data store. Conversely, if the keys
do not match, and neither is zero, an address error interrupt occurs. The
KR can be manuallg set from the maintenance panel by depressing N strip
switch, setting 2 0, 221, 222, 223 pjts in DR register and depressing SETREG
switch.

This KR should not be confused with the MUX or SEL Key register. During
I/0 data transfer into the memory, the MUX and SEL Key Registers serve the
same protection function, in conjunction with the Memory Protect Memory.

4.2.1.17 A Register

This is a one bit register (see drawing 233). If it is set, ASCII
code is established; if it is reset EBCDIC is established.

It can be set in the PINT routine or by depressing N strip switch,
setting 219 bit in DR register and depressing SETREG switch.

4.2.1.18 Non-Privilege Register

This is a one bit register (NPRIV), see drawing 233. This is set by
the program to indicate the privileged status of the processor state being
initiated. If it is set the processor state runs in the non-privileged mode,
inhibiting the execution of the privileged instruction; if it is reset the
processor state allows execution of the privileged instructions.

_4-10
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4.2,2 BPU CONTROL LOGIC

The BPU Controls are shown in the block diagram Figure 4-3. This block
diagram shows symbols representing the logic segments and their interrelation-
ships. The symbols contain logic drawing reference numbers and the name (or
abbreviations) of the logic. These block diagrams will be extremely useful for
the maintenance personnel.

4.2.2.1 Timing Pulse Generator

The basic timing of the 70/55 Processor is controlled by the clock pulses
produced by the Timing Pulse Generator (see drawing 323). The Timing Pulse
Generator is in turn controlled by a crystal controlled oscillator (8003 plug-
in) which has a 120 nanosecond period. The minimum pulse width produced by the
generator is 60 ns. Figure 4-4 shows the various outputs. The C pulses are
the primary pulses. The D pulses are delayed from the C pulses by 60 ns. The
status levels (which are described in greater detail in Section 4.2.6) control
the number of timing pulses that will be generated in each cycle.

Every status level has three common pulses; Cl, C5 and C6. The correspond-
ing D pulses are automatically generated. Figure 4-4 shows the four possible
combinations of TP's. As indicated, TP's C2, C3, C4 are skipped in the three
TP cycle; TP's C3, C4 are skipped in the four TP cycle and TPC4 is skipped in
the five TP cycle. This is caused by the SKIP flip-flop (323-A6C). By con-
trolling this flip-flop, C2, C3 and/or C4 can be inhibited. '

In addition to the 120 ns TP's, the timing generator also produces 60 ns
TP's and 180 ns TP's. These are shown and explained in Figure 4-4.

The TP generator also has the ability to pause if the memory is busy. The
WAIT flip-flop (323A5B) can inhibit generation of C5 until the memory unbusies
and sends back an accept pulse to reset the WAIT flip-flop. These memory ad-
dressing TP cycles are also shown in Figure 4-4.

when the TP generator is in a free running state, (not generating status
level TP's) it generates five TP's. The SKIP flip-flop is set by the D3M pulse
in each cycle and 1is reset by D5, thus, the C4 TP is inhibited.

4.2,3 START-STOP

The Processor is in a stopped state when the RUN flip-flop (322B7D) is
reset. This generates HOLD (289B8B) which inhibits the generation of PSM, PXM,
PNM, SM, XM and NM. These are mode control signals (see Section 4.2.4) which
control status level generation which in turn must be present to perform any
Processor operation.

Figure 4-5 shows the timing diagrams for setting and resetting the RUN
flip-flop. ~ :

The STOP flip-flop (322D5A) can be set by pressing the STOP switch on the
Operator's Console or the ICSP switch on the Maintenance Panel. This prevents
the next instruction from being staticized but allows a ten second delay before
resetting the ROUN flip-flop. This permits any I/0 instruction, previously
initiated, to be completed. Should the ICSP switch on the Maintenance Panel
be left in the ON state, the STOP flip-flop stays in the set condition and
cannot be reset. This eliminates the ten second time out before resetting the
RUN flip-flop for subsequent stops.

R10
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4.2.4 MODE SWITCHING CONTROL

The 70/55 can operate in any one of three modes, besides the special
snap~shot mode. The three modes are normal mode (NM), multiplexor mode (XM),
and selector mode (SM).

PNM, NM, PXM, XM, PSM and SM all enable their respective status level
decoders. Hence, no pre-status levels or status levels are generated if
these modes are inhibited. With no status levels, operations cannot take
place in the machine.

The description below applies to drawing 289.

1. Gate-D3B
Inputs LIP, XAC, PSM, MSINT and SPSM will inhibit the set of PNM
if any one of these are active. This prevents any NM operation

from taking place. The meanings of these signals follow:

LIP (Load in progress) - Indicates transfer of data from a
peripheral device to main memory after the LOAD button is pressed.

XAC (Multiplexor active) - Multiplexor operations are being done
which must finish before returning control to NM operation.

PSM (Pre-selector mode) - Selector operations are being done which
must finish before returning control to NM operation.

MSINT (Multiplexor service interrupt) - Multiplexor channel re-
quests service.

SPSM (Set Pre-selector mode) - Selector channel requests service.

If none of the above signals inhibits gate D3B, then the Processor
is allowed to perform operations in the NM mode.

2. Gate—=C2B

Inputs HOLD, ISIM, SNAP and NORSP will inhibit PNM if any one ot
these go high.

HOLD (Hold) -~ When the RUN flip-flop is reset or a Read/Write
from/to main memory is done from the maintenance panel, HOLD goes
high.

ISIM (Inhibit simultaneity) - This prevents transfer to NM until
the I/0 servicing is completed.

SNAP (Snap-shot mode) -~ Snap-shot operation is separate from NM
operation and therefore NM operation has to be suppressed.

NORSP (Normal Stop) - This prevents a new instruction from being
staticized while an I/O operation (if any) is allowed to be com-
pleted during a 10 second delay, from the time that NORSP flip-
flop is set.
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FIGURE 4-5. START-STOP TIMING
3. Gate-B2A
Inputs SECN and CLOSN will inhibit NM if either goes high. SECN
(Set close normal) - This sets CLOSN flip-flop at DD6 time when
PNM is inhibited. This signal inhibits NM a little sooner than
CLOSN.
CLOSN (Close normal) - This inhibits NM because PNM is inhibited.
4. Gate~-D4B
The output of this gate will set PXM (Pre~Multiplexor Mode), if

multiplexor service interrupt occurs and no selector is busy or
asking for service.
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5. Gate-D5A

This gate will set PXM, for each MUX servicing status level as long
as MUX servicing is interrupted ‘by Selector service.

6. Gate-B3A

CLOSIO (Close I/O) - This inhibits XM (multiplexor mode) for HOLD
and during snap-shot mode.

7. Gate-D6A

This gate sets PSM (Pre-selector mode), whenever a selector channel
requests service.

4.2.4.1 Priority of Operation

In priority of operation SM is first, XM is second and NM is last.

Whenever NM is interruptable, the processor can enter into SM or XM.

If the processor is in XM and SM is requested, then SM takes precedence.
Hence, the processor has to be able to enter XM again after SM is done.
This requirement is provided by the XAC flip-flop which enables XM after SM
is completed.

4.2.5 OPERATION DECODING & INSTRUCTION GROUPS

The Op Decoders and Instruction (Inst.) Groups are found in the
following Logic Diagrams.

Op Decoder I 3660283
Op Decoder II 3660284
Op Decoder III1 3660285
Inst. Group I 3660286
Inst. Group II 3660287
Inst. Group III 3660288

The least significant four bits of OPR (Operation Register) (00-03)
are decoded into 16 combinations (IXO0 to IXF).

The most significant 4 bits of OPR (04-07) are also decoded into 16
combinations (IOX to IFX). X is used here as a filler character.

The outputs of (IX0 to IXF) with (I0X to IFX) are the various Op-codes.
For example I83 = I8X - IX3.

Instructions are further grouped into IGXX's or groups as follows:

LDl (286 - A6A) Load group 1 = I10 + Ill + I13 + I48

LD2 (286 - C8C) Load group 2 = I12 + I18 + I30 + 131 + I32 + 133
+ I38
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LD3 (286 - C7A) Load group 3 = I20 + I21 + I22 + I23 + I28

LD4 (286 -~ A5A) Load group 4 = I58 + I78

MACO (286 - C6B) Move numerics, Move Zone, Move, Logical AND, Logical
OR, Compare Logical OR, and Exclusive OR = ID1 + ID2 + ID3 +
ID4 + ID5 + ID6 + ID7

ASC (286 - C5A) Add/Subtract Word and Half Word, Add/Subtract Logical,
Compare Word and Half Word = IlA + Il1lB + IlE + I1lF + I4A + I4B
+ I5A + I5B + IS5E + ISF + I19 + I49 + I59

BLOC (286 ~ C4B) Branch On Condition/Count, Branch and Link = IO5 +
I06 + IO07 + I45 + I46 + I47

CAOE (286 - C4A) Logical AND/OR, Exclusive OR and Compare Logical
I14 + I15 + Il1l6 + Il17 + I54 + I55 + I56 + I57

ADD (286 - ClA) -Add Normalized and Unnormalized = I2A + I3A + I6A +
I7A + I2E + I3E + I6E + I7E

SUB (286 - B7B) Compare, Subtract Normalized and Unnormalized = I29
+ I39 + I69 + I79 + I2B + I3B + I6GB + I7B .+ I2F + I3F + I6F + I7F

FPA (286 - B8B) Floating Point Add - includes all Add/Subtract Nor-
malized and Unnormalized and Compare = I29 + I2A + I2B + I2E +
I2F + I39 + I3A + I3B + I3E + I3F + I69 + I6A + I6B + I6GE + I6F
+ I79 + I7A + I7B + I7E + I7F

TMCA (286 - B6C) Test Under Mask, Move, Logical AND/OR, Exclusive Or
and Compare Logical = I91 + I92 + I94 + I95 + I96 + I97

FPLS (286 - B6B) Floating Point Load and Store = I60 + I68 + I70 +
I90 + I98

DAD (286 - B5A) Decimal Add = IF8 + IF9 + IFA + IFB
DIC (286 - B4A) Direct Control = I84 + I85
DMD (286 - B4B) Decimal Multiply/Divide = IFC + IFD

BOI (286 - B4C) Branch on Index High or Branch on Index Low or
Equal = I86 + 187

DVD (286 = B3A) Divide (Fixed Point) = I1D + I5D

EDIT (286 - B3B) Edit or Edit and Mark = IDE + IDF

FPD (286 - B3C) Floating Point Divide = I2D + I3D + I6D + I7D
FPH (286 - B2A) Floating Point Halve = I24 + 134

TRAT (286 - B2A) Translate or Translator and Test = IDC + IDD
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FPM (286 - B2B) Floating Point Multiply = I2C + I3C + I6C + I7C

IOINST (286 - A7A) Input Output Instructions I9C + I9D + IOE + IOF +
Load Switch

LGFP (286 - A5B) Long Floating Point (Any) = I2X + I6X

MPU (286 - A5C) Moved with Offset, Pack, or Unpack = IFl + IF2 + IF3

MPY (286 - A4A) Fixed Point Multiply = I1C + I4C + I5C

SLR (286 - A4B) Shift Left Single/Double, Shift Right Single/Double,
Shift Left Single/Double Logical, and Shift Right Single/Double
Logical = I88 + I89 + I8A + I8B + I8C + I8D + I8E + I8F

SPLS (286 - A4C) Scratch-Pad Load/Store = IDO + IDS8

RRFP (286 - A3A) RR (format) Floating Point = I2X + I3X

RXFW (286 — A3B) RX (format) Full Word I5X + I7X

MPC (286 — A3C) Memory Protect, Set Storage Key/Insert Storage Key =
I08 + I09

With few exceptions, most of the IGXXs are formed by two or more inputs
to an OR gate;

IG34 (287 - B3B) Load Positive/Negative/Complement = I20 + I21 + I23
+ I30 + I31 + I33

IG42 (288 - D4A) Shift Left Single/Double = I8B + ISF
IG43 (288 - D4B) Add/Subtract Logical = IlE + IlF + I5E + I5SF

IG47 (288 - D2B) Add/Subtract Word and Half Word, Compare Word and
Half Word = IlA + I1B + I4A + I4B + I5A + I5B + Il9 + I49 + I59

IG53 (288 - B5A) Floating Point Multiply (Short) = I3C + I7C

IG54 (288 - B5B) Add/Subtract Normalized (Short) = I3A + I3B + I7A
+ I7B

IG55 (288 - B4A) Add/Subtract Normalized (Long) = I2A + I2B + I6A +
I6B

IG56 (288 - B4B) Floating Point Add/Subtract Unnormalized (Long) =
I2E + I2F + I6GE + Io6F

IG58 (288 - B3B) Floating Point Divide (Long) = I2D + I6D
IG59 (288 - B2A) Floating Point Divide (Short) = I3D + I7D

IG60 (288 - B2B) Floating Point Add/Subtract Unnormalized (Short) =
I3E + I3F + I7E + I7F
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IG61l (288 - BlA) Floating Point Multiply (Long) = I2C + I6C
IG62 (288 - A8A) Fixed Point Multiply Word = IlC + I5C

IG71 (288 - A5A) Move, Move Numerics Move Zones = IDl1 + ID2 + ID3

Instruction Formats {286-D3A)

OPR
Format 06 07
RR 0 0
RX 1 0
RS/SI 0 1
SS 1 1

4.2.6 STATUS LEVELS

The basic hardware control in the 70/55 Processor is the Status
Level. The Status Level logic can be divided into two levels. They are
the Pre Status Level logic (see NEXT STEP box in Figure 4-3) and the
Status Level logic (see CURRENT STEP box in Figure 4-3).

4.2.6.1 Status Level Decoding

The 70/55 Status Levels may be divided into three groups. The mode
is determined by the Processor Interrupt.

1. Normal Mode Status Levels (NM)

2. Multiplexor Mode Status Levels (XM)
3. Selector Mode Status Levels (SM)

Multiplexor and Selector Modes will be discussed in I/O description.
Table 4-1 shows many of the normal mode status levels. It identifies them
by a type designation, the bit configuration shown in the status level regis-
ter display and also gives an abbreviated description of its standard func-
tion.

Meanings of the status level designation are as follows:

5 «——variation of the 3A status level.

IP

3
I defines a standard operation.

number of timing pulses associated with this
status level. This number in turn controls the
SKIP flip-flop in the TP generator.
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Table 4-1. Normal Mode Status Levels
Type PST?RésgLZ ?12 glgplay Standard Function
3A(0-15) 1 00000XX Result of operation to scratch pad.
100001XEX " " " " " "
100010%XX " " " " " "
100011XX n " " " " "
100100XX " " " " " "
100101XX " " " " " "
100110XX " " " " " "
100111XX " " " " " "
3B(0-15) 101000XX Result of operation does not go to Scratch
1 01001XX Pad.
101010XX " " " " " weon "
- 101011XX " " " " " "o "
3Cc(0-15) 101100XxX Sum (or scratch pad) to register; DR to
101101XX scratch pad.
101110XX " " " " " " "o
101111XX " " " " " " vt
3D(0-7) 110000XX Main Memory to DR; DR to scratch pad.
110001XX " " "t noon " "
3E(0-3) 110010XxXxX Store DR in Main Memory
3F (0-3) 110011XX Staticizing
3G(0-3) 110100XX Staticizing
3H(0-3) 110101XxX Interrupt routine
3X(0-3) 111000XxX Three pulse Memory Addressing
3Y(0-3) 111010XX Three pulse Shaded Memory Addressing
(or for standard locations)
4A (0-15) 010000XX Result of operation to scratch pad.
010001XX " " " " " "
01 0010XX " " " " " "
010011XX " " " " " "
4B (0-7) 01 0100XX Result of operation does not go to scratch
010101XKX pad.
4C(0-3) 010110XxX Transfer to DR; result to scratch pad.
4D(0-3) 010111XxX Store IR
4E (0-3) 011010%XxXX Staticizing
4F (0-3) 011001%XX Staticizing
4G (0-3) 011000XxX Interrupt routine
5A (0-7) 000010XX Scratch pad to scratch pad transfer
000011XX " " " " " "
5B (0-7) 000100XX Non Memory Addressing five pulse status
000101XX levels.
5C(0-3) 000001XX ' Staticizing
5D(0-3) 000110XX Interrupt routine
5E (0-3) 000111XxX Five pulse I/0O cycle
5X(0-3) 001000XX Staticizing
5Y (0-3) 001001XxX Five pulse Memory Read cycle
57 (0-3) 001010XX Five pulse Memory Write cycle
001011XX " " " " "
6A (0-3) 001100XX Six pulse status level with Scratch Pad
s Addressing
6B (0-3) 001101XX Six pulse status level withno Scratch Pad
Addressing
NOTE: XX =01 =1 XX = 11 =
10 = 2 4

4-21
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4.2.6.2 Status Level Encoding

The Status Level Codes are generated as the results of the operation
code, the previous status level and hardware conditions.

The status level encoder primes the bits needed to set the PSTLR (Pre-
Status Level Register).

The status level select signals (shown on logic drawings 297-299) fall
into one of four categories.

1. SXX3Al; this signal is a combination of a scratch pad address
and a status level. The XX characters mean that the actual
scratch pad address setting is not relevant.

2. S103Al; this signal is also a combination of a scratch pad
address and a status level, but in this case the SPA must be
10 to generate this signal.

3. FPM32l4; this signal combines an operation code and a status
level. This example uses Floating Point Multiply.

4., 1Gl03C2; this signal is a combination of an instruction group
(10) and a status level.

The status level timing chart is shown below.

Iﬂ—STLI—ﬂ-——STLZ————--—STL3—-
[ci]csTcelciTcales]celci|calcs]cs
i

| L
| le-|—START PSTLR SET

1
START PSTLR RESET % psTLRO-0P ([ |
|

1
GATE DELAYS ———t—T !
! START STLR l
|

| CHANGE
|

————I STLRO-OP %——

LGATE DELAYS

pi [ os[osfoi [p2]bs|oe]| bi |p2]ps5]D0e |
! |
i
|

!
|
|
|
I
[
!
|

The Status Level Display indicators on the Maintenance Panel are used
for troubleshooting or debugging. This register can be read as a two digit
hexadecimal number. Using the charts on the following page, and the Mode
Indicators (NM = Normal, XM = Multiplexor and SM = Selector) the Status Level
can be identified. Care must be exercised when using the Status Level Reset
switch. This switch will reset the NM Status Level, even if the XM or SM
indicator is 1lit.
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4.2.7 SCRATCH PAD (FAST MEMORY) OPERATION

The Scratch Pad Memory in the 70/55 Processor can be described as the
center of operations. The name Fast Memory is also used, therefore the
names assigned to logic signals can contain "SP" for Scratch Pad or "FM"
for Fast Memory.

The timing sequence of Scratch Pad addressing is shown in Figure 4-6.
The SPA register is jammed with the correct bits at Cc2/C6 time. Actual

Scratch Pad Memory addressing occurs at D2/D6 time. Logic drawing 302
shows the Scratch Pad addressing decoder whose output goes to the FM Address

Register.

4.2.7.1 Scratch Pad Addressing

Logic drawing 300 shows the signals (SSPAXX-P) which are encoded to
set the correct flip-flop of the SPA (drawing 301). To simplify this dis-
cussion, the SPA register is divided into two digits as follows:

SPAO4, SPAO3 = Most significant digit
SPA0O2, SPAOl, SPAOO = Least significant digit

Table 4-2 shows the means of generating the Scratch Pad address, when
operating in the Normal Mode.

On the first line of Table 4-2; when the SPA register contains the
configuration (01)8, then the Scratch Pad address (output of the FM Address
decoder) is a function of the N Counter. Any portion of the Scratch Pad
can be addressed (00-F7) in this manner.

[ci llcslcsl
ﬁ)elm [p5 |06 |

I | SP ADDRESS ON FMAD (FAST MEMORY ADDRESS LINES).

SP READ TIME (INHIBIT STROBE, IF DESIRED, IS ALSO
GENERATED AT THIS TIME).

<+—TIME AT WHICH DATA FROM SCRATCH PAD IS READY IN DR.

I | SP REGENERATE TIME.

Figure 4-6. Scratch Pad Timing
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Table 4-2, Scratch Pad Memory Address Generation
Selected SPA REG |SPA FF FM ADDRESS DECODER OUTPUTS (302)
Address 04 03 02-00| ( )g | FMAD6 FMAD5 FMAD4 FMAD3 FMAD2 FMAD1 FMADO
00-7F 0 0 o001 0l | NCO6 NCO5 NCO4 NCO3 NCO2 NCOl NCOO
EO-E7 0 0 010 02 1 1 1 O%** GPMO02 GPMOl GPMOO
EO-E7 0 0 o011 03 1 1 1 0* GPL02 GPLOl GPLOO
02-05 (NM-CTR)| O O 100 04 0 0 0 0 NCO5 NCO5 NCO04
NIO SP 0 0 101 05 | sPIT2 SPIT1 1 SPITO NCO5 NCO5 NCO04
70 (PAR) 0 0 110 06 0 1 1 1 0 0 0
43 (IF) 0 0 111 07 0 1 0 0 0 1 1
00 (UTY1) 0 1 000 10 0 0 0 0 0 0 0
01 (UTY2) 0 1 ool 11 0 0 0 0 0 0 1
60 (UTY9) 0 1 010 12 0 1 1 0 0 0 0
61 (UTYLO) 0 1 o011 13 0 1 1 0 0 0 1
06 (D1A) 0 1 100 14 0 0 0 0 1 1 0
07 (D2R) 0 1 101 15 0 0 0 0 1 1 1
A0 (UTY1ll) 0 1 110 16 1 0 1 0 0 0 0
Al (UTY12) 0 1 111 17 1 0 1 0 0 0 1
GPR's 1 0 000 20 | PSRO1 PSROO O GPMO3 GPMO2 GPMOl GPMOO
ODD GPR's 1 0 o001 21 | PSRO1 PSROO O GPMO3 GPM0O2 GPMOl 1
GPR's 1 0 o010 22 | PSRO1 PSROO O GPLO3 GPLO2 GPLOl GPLOO
ODD GPR's 1 0 011 23 | PSRO1l PSROO O  GPLO3 GPLO2 GPLOl 1
INT. MASK 1 1 000 30 0 if P4 0 PSROL PSROO O 0
INT,.STATUS 1 1 ool 31 0 1if P4 0 PSROI PSROO O 1
PC 1 1 o010 32 0 if P4 0 PSROI PSROO 1 0
GROO 1 0 100 24 | PSRO1 PSROO O P1/P2=00; 0 0

P3=11;P4=10

GRO1 1 0 101 25 | PSRO1 PSROO O " " 0 1
GRO2 1 0 110 26 | PSRO1 PSROO O " " 1 0
GRO3 1 o0 111 27 | PSRO1 PSROO 0O " " 1 1
NOTES:

*%* GPMO3 must be
* GPLO3 must be

To simplify the decoding,

SPA 24=O, FM Address is not a function of PSR.

SPA 2423=10, PSR generates 26 and 25 of the FM Address.

spa 2423=11, PSR generates 25, 23 and 22 of the FM Address.

PSR, the Program State Register is interpreted as follows:

PSRO1

1

1
0
0

PSROO

Program State

1

OO

1

2
3
4

the following bit relations are true:
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NIOSP is used in the Normal mode to address that portion of Scratch
Pad associated with the I/O channels. This addressing is a function of the
IT (Initiate/Terminate) register. See drawing 333.

The Scratch Pad can also be addressed by the MSPA register (in the
Multiplexor Mode) or the SLSPA register (in the Selector Mode). These
modes will be discussed in Sections 4.3.3 and 4.3.12.

Manual addressing of the Scratch Pad will be discussed in 4.2.10,
Manual Operations.

4.,2.8 COMMAND GENERATOR

The Command Generator (logic drawings 245 through 258) is the block
of logic that controls the various operations of the processor. The
Command Generator inputs are timing pulses, op-code status level combina-
tions and control flip-flop outputs. Outputs of the command generator
control the reset, read-in and triggering for all the registers, the func-
tioning of the arithmetic unit, the gating onto the bus and the commands
for the memories.

4.2.8.1 Adder Commands

BAA (245-C8A) - Binary Add Address - The contents of register DR (32
bits) is added to the contents of register UR (12 bits).

UR is a function of UCAD as follows: (DCAD ignored)

UR (00-11) if UCAD 100
UR (l6-27) if UCAD = 000

BAH (245-C7B) - Binary Add Half Word - The contents of register DR
(32 bits) is added to the contents of register UR (16 bits).

UR is a function of UCAD as follows: (DCAD ignored)

100
000

UR (00-15) if UCAD
UR (16-32) if UCAD

BAK (245-C6A) ~ Binary Add Character - This command is used only for
floating point Multiply/Divide instruction. The contents of
register DR (8 bits) is added to the contents of register UR
(8 bits).

DR is a function of DCAD
UR is a function of UCAD

BAX1 (245-C6B) - Binary Add DR (+1),
Increment the contents of register DR by 1. DCAD and UCAD ignored.
BAX2 (245-D6B) ~- Binary Add DR (+2),

Increment the contents of register DR by 2. DCAD and UCAD ignored.
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BAX4 (245-C5A) - Binary Add DR (+4),
Increment the contents of register DR by 4. DCAD and UCAD ignored.

BSH (245-C3A) - Binary Subtract Half Word - The contents of register
UR (16 bits) is subtracted from the contents of register DR (32
bits). UR is a function of UCAD as follows: (DCAD ignored)

100
000

UR (00-15) if UCAD
UR (l6-31) if UCAD

BSK (245-C3C) - Binary Subtract Character - This command is used
primarily for comparison. The contents of register UR (8 bits)
is subtracted from the contents of register DR (8 bits).

DR is a function of DCAD
UR is a function of UCAD

BAW (245-C23A) - Binary Add Word - The contents of register DR (32
bits is added to the contents of register UR (32 bits). DCAD
and UCAD ignored.

LAW (245-B8A) - Logical And Word - This command is used to logical AND
the contents of register UR (32 bits) to the contents of register
DR (32 bits). DCAD and UCAD ignored.

BSW (245-B7A) - Binary Subtract Word - The contents of register UR
(32 bits) is subtracted from the contents of register DR (32
bits). DCAD and UCAD ignored.

BSX1 (245-B7C) - Binary Subtract DR (-1),

Decrement the contents of register DR by 1. DCAD and UCAD ignored.
BSX2 (245-B6B) - Binary Subtract DR (-2),

Decrement thé contents of register DR by 2. DCAD and UCAD ignored.
BSX4 (245-B5C) - Binary Subtract DR (-4),

Decrement the contents of register DR by 4. DCAD and UCAD ignored.
EOK (245-B5D) - Exclusive Or Character,

Exclusive OR the contents register DR (8 bits) with the contents
of register UR (8 bits).

DR is a function of DCAD
UR is a function of UCAD

EOW (245-B4A) - Exclusive Or Word,

Exclusive OR the contents of register DR (32 bits) with the con-
tents of register UR (32 bits). DCAD ignored.
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DAK (245-B4B) - Decimal Add Character,

Decimal add the contents of register DR (8 bits) with the con-
tents of register UR (8 bits).

DR is a function of DCAD
UR is a function of UCAD

DIW (245-B4C) - Decimal Add Inverse Word,

Decimal add the contents of register DR (32 bits) with the com-
plemented contents of the register UR (32 bits). DCAD and UCAD
ignored.

DAW (245-B3C) - Decimal Add Word,

Decimal Add the contents of register DR (32 bits) with the con-
tents of register UR (32 bits).

DIK (245-B2A) - Decimal Add Inverse Character,

Decimal Add the contents of register DR (8 bits) with the com-
plemented contents of register UR (8 bits).

DR is a function of DCAD
UR is a function of UCAD

INOD (245-B2B) -~ Inhibit 0dd Digit - This command is used to inhibit
the odd digit for the first time through during execution of
Decimal Add/Subtract/Compare or Zero & Add instructions.

INXCO (245-B2C) - Inhibit DR Character CO.

Inhibit the read out of Character CO.

IAK (245-BlA) - Logical And Character,

Used to Logical AND the contents of register DR (8 bits) with the
contents of register UR (8 bits).

DR is a function of DCAD
UR is a function of UCAD

LAIW (246-D8A) - Logical And Inverse Word,

Used to Logical AND the contents of register DR (32 bits) with
the complemented contents of register UR (32 bits). DCAD ignored.

ILOK (246-D8B) - Logical Or Character,

Used to Logical OR the contents of register DR (8 bits) with the
contents of register UR (8 bits).

DR is a function of DCAD
UR is a function of UCAD
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LOW (246-D7B) - Logical Or Word,

Used to Logical OR the contents of register DR (32 bits) with
contents of register UR (32 bits). DCAD and UCAD ignored.

TCYW (246-D7C) - Transfer twos complement UR Word,

The contents of register UR (32 bits) is twos complemented and
transferred onto the Sum (S) bus (00-31). DCAD and UCAD ignored.

TIYW (246-D6D) - Transfer Inverse UR Word,

The contents of register UR (32 bits) is complemented and trans-—
ferred onto the Sum (S) bus (00-31). DCAD and UCAD ignored.

TTXD (246-D5A) - Transfer True DR Digit,

The contents of register DR (4 bits) is transferred onto sum (S)
bus. DR is a function of DCAD and also:

If DCAD is odd (DDOD) -~ DR (4 bits) to S bus (00-03).
If DCAD is even (DDEV) - DR (4 bits) to S bus (04-07).

TTXK (246-D4B) - Transfer True DR Character,

The contents of register DR (8 bits) is transferred onto the sum
(S) bus (00-07). UCAD ignored.

DR is a function of DCAD
TTXW (246-B2A) - Transfer True DR Word,

The contents of register DR (32 bits) is transferred onto the sum
(8) bus (00-31). DCAD and UCAD ignored.

TTYH (246-B8A) - Transfer True UR Half Word,

The contents of register UR (16 bits) is transferred onto the sum
(S) bus (00-15). DCAD ignored.

UR (00-15) if UCAD = 100
UR (16-31) if UCAD 000

TTYK (246-B7C) - Transfer True UR Character,

The contents of register UR (8 bits) is transferred onto the sum
(S) bus (00-07). DCAD ignored.

UR is a function of UCAD
TTYW (246-B4A) - Transfer True UR Word,

The contents of register UR (32 bits) is transferred onto the sum
(S) bus (00-31). ™DCAD and UCAD ignored.

4-29



BPU THEORY

TTYD (246-B4C) - Transfer True UR Digit,

The contents UR (4 bits) is transferred onto sum (S) bus. UR
is a function of UCAD and also: (DCcAD ignored)

If UCAD is odd (UDOD) - UR (4 bits) to S bus (00-03).
If UCAD is even (UDEV) - UR (4 bits) to S bus (04-07).

4.2.8.2 Bus Commands

RODIAGC (247-C8A) - Read out Diagnostic,

Readout Diagnostic counter (00-04) onto the IB (02-06)..
RODRW (247-C3B) - Read out Data Register Word,

Readout the X Bus (00-31l) onto the IB (00-31).
ROGP (247-C3C) - Readout General Purpose Least and Most,

Readout the contents of register GPL (00-03) onto IB (00-03) and
GPM (00-03) onto IB (04-07).

ROGPL (247-C22) - Readout General Purpose Least,
Readout the contents of register GPL (00-03) onto IB (00-03).
ROGPM (247-B7B) - Readout General Purpose Most,
Readout the contents of register GPM (00-03) onto IB (00-03).
ROGPR (247-B6A) - Readout General Purpose Register,
Readout the contents of register GPR (00-03) onto IB (00-03).
ROIN (247-B6B) - Readout Interrupt Bits,
Readout the contents of various interrupt registers onto the IB.
PF - Power Failure - 00
PEEX - Fast & Main Memory Parity Error - Ol
EXS (1-6) - External Signal - (02-07)
S (1-6) - Selectors Interrupt - (09-14)
MINT - Multiplexor Channel Interrupt - 15
ETEX - Elapsed Time Clock - 16
COIN - Console Interrupt Request - 17

SCEX = Supervisor Call Instruction - 20
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POEX - Privileged Operation - 21
OCEX - Op-Code Trap - 22
ADEX - Address Error - 23

DEX - Data Error - 24

EOEX - Exponent Overflow - 25
DIEX - Divide Error - 26

SEEX - Significant Error - 27
EUEX - Exponent Underflow -~ 28
DOEX - Decimal Overflow - 29
OVEX - Fixed Point Overflow - 30

DM - Test Mode - 31

ROKA (247-B6C) - Readout Key Register and American Standard Inter-
change.

The contents of the following registers are readout onto the IB:
IC - Initial Carry - 09
FC - Final Carry - 10
MDR 00-02 - Decimal Multiply & Divide Register - (12-14)
A -~ American Standard Interchange Mode - 19
KR 00-03 =~ Memory Protect Key - (20-23)
ROIRW (247-B5E) - Readout Intermediate Register Word,
Readout the contents of register IR (32 bits) onto the IB (00-31).
ROMRW (248-C4A) - Readout Main Memory Word,
Readout the contents of MM register (32 bits) onto the IB (00-31).
ROMSC (248-C2B) - Readout Miscellaneous,
Readout the contents of Miscellaneous registers onto the IB,
PMR 00-03 - Program Mask Register - (24-27)
CCR 00-01 -~ Condition Code Register - (28-29)

ILC 1,2 = Instruction Length Register - (30,31)

~
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ROOPR (248-C2B) - Readout Op Code Register,
The contents of GPL, GPM, OPR, DCAD, UCAD are readout onto the IB,
GPL 00-03 -~ General Purpose Least - (00-03)
GPM 00-03 - General Purpose Most - (04-07)
OPR 00-07 - Op-Code Register - (08-15)
DCAD 00-02 - DR Character Address - (17-19)
UCAD 00-02 - UR Character Address - (21-23)

ROMXKCR (248-B8A) - Readout Multiplexor Channel Key & Command
Registers onto IB.

COM 24-27 - Command - (24-27)
MKEY 0-3 - Multiplex Keys - (28-31)
ROMXNAD (248-B7B) - Readout Initiation Register and N;Counter,
The contents of INR and N Counters are readout onto the IB,
INR 00-05 - Initiation Register - (02-07)
INR 06,07 - Initiation Register - (12-13)
N Ctr 00-01 - N Counter - (14-15)
ROMSIR (248-B6B) - Readout Miscellaneous and Intermediate Register,

The contents of Miscellaneous Registers and IR are readout onto

the IB.
ILC 1,2 - Instruction Length Register - (30-31)
CCR 00,01 -~ Condition Code Register - (28-29)

PMR 00-03 - Program Mask Register - (24-27)
IR 00-23 - IR Register - (00-23)
RONCCO (248-B5A) - Readout N Counter,
The 7-bit N Counter is readout onto the IB.
N 00-06 - N Counter - (24-30)
RONCC3 (248-B5B) - Readout N Counter,
The first 4 bits of the N Counter is readout onto the IB.

N 00-03 -~ N Counter - (04-07)
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RODNCC3 (248-B4B) - Readout Decoded N Counter,
The N Counter is decoded and readout onto the IB.
N (00-03) - N Counter - (04-07)
ROPSR (248-B3A) - Readout Program State Register,
The contents of PSR is readout onto the IB.
PSR (00-01) ~ Program State Register - (29-30)
FMPE - Fast Memory Parity Error - 24
MMPE - Main Memory Parity Error - 25
ROSTR (248-B2A) - Readout Status Registers,
The contents of these various registers are readout onto the IB.
CFF (1-8) - Control Flip Flop - (00-07)
CFF (10-11l) - Control Flip Flop - (09-10)
RSM - Result Sign Minus - 11
DS - DR Sign - 12
ZFF - Zero Flip Flop - 13
FTTL - First Time Through - 14
FTT2 - Second Time Through - 15
STLR (0-7) — Status Level Register - (16-23)
PSLR (0-7) - Pre Status Level Register - (24-31)

4.2.8.3 DR & DC Commands

RDC (249-D7D) - Reset DCAD
RDRW (249-D6D) - Reset DR Word (32 bits)
SDCB (249-D5E) - Select DCAD Byte Address,
IB (00,01) to DCAD (01,02)
SDC7 (249-D4C) - Set all bits in DCAD. Set DCAD (00-02)
SDRCO (249-D4D) - Select DR Character CO,

IB (24-31) to DR (24-31). Remaining bits unchanged.
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SDRC3 (249-D1B) - Select DR Character C3,

IB (00-07) to DR (00-07). Remaining bits unchanged.
SDRK (249-B8A) - Select DR Character,

IB (8 bits) reads into DR (8 bits).

DR is a function of IOU (Input/Output). Remaining bits unchanged.
SDRW (249-B7D) - Select DR Word,

IB (32 bits) to DR (32 bits).

TDCD1 (249-B6B)

Trigger DCAD Down 1.
TDCD2 (249-B6C) - Trigger DCAD Down 2.
TDCUl (249-B5E) - Trigger DCAD Up 1.

TDCU2 (249-B4D) - Trigger DCAD Up 2.

4.2.8.4 GC & GR Commands

RGPM (250-C8A) - Reset General Purpose Most Register.
RGPR (250-C8B) - Reset General Purpose Register.
SGPRL1 (250-C7C) - Select GPR Left 1,

Select bit 31 from Sum bus to GPR 00.
SGPL1 (250-C6B) - Set GPL to (1)16. Set GPL 00.
SGPL3 (250-C6C) - Set GPL to (3)16. Set GPL 00 & GPL Ol1.
SGPL17 (250-C5A) - Set GPL to (F)l6. Set GPL (00-03).

SGPM (250-C5B) - Select GPM. Select the Y collected (04-07) to
GPM (00-03).

SGPRL4-P (250-C4B) -~ Select GPR Left 4, Select bit (28-31) from Sum
bus to GPR (00-03).

SGPR11 (250-C3A) - Set GPR to (9)16. Set GPR 00 & GPR 03.

SGPRR1 (250-C3C) - Select GPR Right 1. Select bit 00 from Sum bus
to GPR 03.

SGPRR2 (250-B8B) - Select GPR Right 2. Select bit (00-01) from Sum
bus to GPR (02,03).

SGPRR4 (250-B8C) - Select GPR Right 4. Select bit (00-03) from Sum
bus to GPR (00-03).
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TGPID1l (250-B6D) - Trigger GPL Down 1.
TGPLUl (250-B6E) - Trigger GPL Up 1.
TGPMD1 (250-B5D) = Trigger GPM Down 1.

TGPMGPR (250-B4C) - Transfer GPM to GPR. The contents of GPM (00-03)
is transferred to GPR (00-03).

TGPMLD1 (250-B4D) - Trigger GPM & GPL Down 1.

TGPMUl (250-B3D) - Trigger GPM Up 1.

TGPRD1 (250-B3E) - Trigger GPR Down 1.

TLIRGPR (250-B1lB) - Transfer Lowér IR 31 to GPR 00.
4.2.8.5 IR Commands

DIRD (251-C8A) - Distribute IR Digit,

The Sum (S) bus (00-07) is distributed into IR as a function of DCAD
& Digit.

DIRK (251-C7C) = Distribute IR.Character,

The Sum (S) bus (00-07) is distributed into IR (00-87) as a
function of DCAD.

EIRL (251-D5A) - Exchange IR Left,

The Sum (S) bus (00-03) is read into IR (04-07).
EIIR (251-D5B) -~ Exchange IR Right,

The Sum (S) bus (04-07) is read into IR (00—03)5
GIRQ (251-C4B) - Generate IR Quotient,

This command sets IR 00 during the execution of either fixed/
floating divide instructions.

GMZN (251-C3A) - Generate Most Zone,
This command generates either (F)l6 or (5)16 into IR (04-07).
The zone is a function of A register (American Standard Inter-
change Mode) .

GSL (251~-C3B) - Generate Sign Least,
This command generates a sign digit (+/-) into IR (00-03). The

sign digit is a function of A register (American Standard Inter-
change Mode) .
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RIRW (251-ClA) -~ Reset IR Word,
This command resets IR (32 bits).
SIRK (251-A8B) - Select IR Character,

This command reads Sum (S) bus (00-31l) into IR (00-31) except
the character specified by DCAD.

SIRR1 (251-A6A) - Select IR Right 1,
The command resets IR 31 only and permits SSS00 read into IR 31.
SIRR2 (251-A6B) - Select IR Right 2,

This command resets IR (30-31) only, and permits SSS(00-01)
read into IR (30-31).

SRIR (251-A6C) - sShift Right IR,

The lower IR (LIR) (02-31) is shifted right by 2 bits into
IR (00-29).

SIRW (251-A6C) - Select IR Word,
The Sum (S) bus (00-31) read into IR (00-31).
SLIR (251-A3A) - Shift Left IR,
The lower IR (LIR) (00-30) is shifted Left by 1 bit in IR (01-31).
JAIR (251-A3C) - Jam IR,
This command is used to reset and set lower IR (LIR).
TIRK (251-A8B) - Transfer IR Character,

The Sum (S) bus (00-07) is read into IR (00-07) and IR (08-31)
is reset.

PIRD (251-B2A) - Permit IR Decimal,

The Sum (S) bus (00-07) is permitted to read into IR decimally
corrected.

GINVA (251-B2B) - Generate Interrupt Value to read into IR (02-06).
SIRFC (251-B1lA) - Select IR from Operator's Console,

This command reads the setting of Digit switches from the
operator's console into IR (00-10) during the "LOAD" function.

STSIRW (251-CD4) - Select bytes 1, 2, and 3 of IR word during staticizing.
The SUM(S) BUs (08-31) read into IR (08-31)
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4.2.8.6 N Counter Command

RNLC (252-C8A) - Reset N Least,
This command resets N (00-03).
SCCPMR (252-C7C) = Select Condition Code and Program Mask Register,

IB (24-27) is read into PMR (00-03) and IB (28-29) is read into
CCR (00-01).

SPSR (252-C6A) - Select Program State Register,

IB (29-30) is read into PSR (00-01).
SETPSR (252-C6B) - Set Program State Register,

This command sets PSRO0 only during the interrupt sequence.
SKAR (252-C5C) - Select Key and A Registers,

This command reads out the contents of DR into the following
registers:

DR 16 - NPRIV - Nonprivileged
DR 19 - A - American Standard Interchange Mode Flip-Flop
DR (20-23) - KR (00-03) - Key Register
SOPHW (252-C5D) - Select Op-code Half Word,
This command permits the following:
Y (00-03) to GPL (00-03)
Y (04-07) to GPM (00-03)
Y (08-15) to OPR (00-07)
ROPR (252-C4B) - Reset Op~Code Register.
RNMC (252-C3A) -~ Reset N Most Counter,
This command resets N (04-06).
SNCCO (252-C2A) - Select Character CO to N,
IB (24-30) is read into N (00-06).
SNCC3 (252-B8C) - Select Character C3 to N,

IB (00-06) is read into N (00-06).
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4-38

SNC4 (252-B7C) - Set N Counter to (4)ig.
This command sets NO2.
SNC3 (252-B7E) - Set N Counter to (3)16,
This command sets N (00-01).
SNC40 (252=-B6D) = Set N Counter to (20)16'
This command sets NO5.
SNC144 (252~B6E) - Set N Counter to (144)g,
This command sets N (00-06).
SNCD (252-B5D) - Select Least Significant of N,
IB (00-03) is read into N (00-03).
SNMC2 (252-B4E) - Set N Most Counter to (2) 16
This command sets NO5.
SNMCLl (252-B2C) - Set N Most Counter to (1)3g,
This command sets NO4.
TNCD1 (253-C8A) - Trigger N Counter Down l.
TNCD2 (253-C5A) - Trigger N Counter Down 2.
TNCD4 (253-C4A) - Trigger N Counter Down 4.
TNCD16 (253-C3A) - Trigger N Counter Down 16.
TNCUl (253-B8D) - Trigger N Counter Up 1.
TNCUL6 (253-B4B) - Trigger N Counter Up lé6.
REMDR (253-A4A) - Reset Decimal Multiply; Divide Register.

TRNMMDR (253-A3A) - Transfer N Most Counter to Decimal Multiply:;
Divide,

This command transfers N (04-06) to MDR (00-02).

TRMDNMC (253-B2B) - Transfer Decimal Multiply; Divide Register to
N Most Counter,

This command transfers MDR (00-02) to N (04-06).



BPU THEORY

4.2,8.7 Regenerate Matrix Commands

GEPA (254-D8B) - Generate Parity.
RGBA (254-D6A) - Regenerate Binary Sum Arithmetic,

This command allows the sum (00-30) to be regenerated.
RGBS (254-D5C) - Regenerate Binary Result Sign,

This command allows the sign bit (31) to be regenerated.
RGDW (254-D4B) - Regenerate Decimal Sum Word.
RGS123 (254-D3B) - Regenerate Binary Sum C3 C2 & C3.
RGBW (254-C8C) - Regenerate Binary Sum Word.

ROSCSR (254-C4A) - Readout Selector/Multiplexor Channel Status
Registers,

This command reads out the Selector/Multiplexor Channel Status
Registers into fast memory C; position.

RGX0027 (254-C4B) - Regenerate DR (00-27).
RGXA (254-C3C) - Generate DR Arithmetic,

This command allows DR (00-30) to be regenerated.
RGXCO (254-C2A) - Regenerate DR Character CO.
RGXF (254-ClA) - Regenerate DR Fractions,

This command regenerates DR Fractions C;, C, & Cj.
RGXW (254-A6A) - Regenerate DR Word.
RGRDB (254-B2A) - Regenerate Read Burst,

This command generates a Read Command in Fast Memory when a "LOAD"
is initiated.

SLL1A (255-C8A) - Shift Left Long 1 Arithmetic,

The Sum (S) bus (00-29) is shifted left 1 bit and a sign is
generated. The GPR (00) bit is permitted through the RM (00).

SLLIW (255-C6A) - shift Left Long 1 Word,

The Sum (S) bus (00-30) is shifted left 1 bit and the GPR 00 bit
is permitted through the RM (00).
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SLL4A (255-C6B) - Shift Left Long 4 Arithmetic,

The Sum (S) bus (00-26) is shifted left 4 bits and a sign bit
(31) is generated. GPR (00-03) is permitted through the RM (00-03).

SLL4W (255-C5A) - Shift Left Long 4 Word,

The Sum (S) bus (00-27) is shifted left 4 bits and the GPR (00-03)
is permitted through the RM (00-03).

SLS1W (255-C3A) - Shift Left Short 1 Word,

The Sum (S) bus (00-30) is shifted left by 1 bit.
SLS4W (255-C3B) - Shift Left Short 4 Word,

The Sum (S) bus (00-27) is shifted left by 4 bits.
SRL1W (255-B8A) - Shift Right Long 1 Word,

The Sum (S) bus (01-31) is shifted right by 1 bit and the GPR (03)
is permitted through the RM (31).

SRL2W (255-B7B) - Shift Right Long 2 Word,

The Sum (S) bus (02-31) is shifted right by 2 bits and the GPR
(02-03) is permitted through the RM (30-31).

SRLAW (255-B6A) - Shift Right Long 4 Word,

The Sum (S) bus (04-31) is shifted right by 4 bits and the GPR
(00-03) is permitted through the RM (28-31).

SRS1A (255-B5B) - Shift Right Short 1 Arithmetic,

The Sum (S) bus (01-31) is shifted right by 1 bit (sign included)
and the sign is generated (31).

SRS1W (255-B4A) - Shift Right Short 1 Word,
The Sum (S) bus (01l-31) is shifted right by 1 bit.
SRS2A (255-B3A) - Shift Right Short 2 Arithmetic,

The Sum (S) bus (02-31) is shifted right by 2 bits (sign included)
and the sign bit is generated in both RM 31 and RM 30.

SRS2W (255-B3C) - Shift Right Short 2 Word,
The Sum (S) bus (02-31l) is shifted right by 2 bits.
SRS4A (255-B2A) - Shift Right Short 4 Arithmetic,

The Sum (S) bus (04-31) is shifted right by 4 bits (sign included)
and the sign bit is generated in RM (31, 30, 29 and 28).
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(255-C2B)

~ Shift Right Short 4 Word,

The Sum (S) bus (00-31) is shifted right by 4 bits.

4,2.8.8 Sign Box Commands

SYSTL

TRSY

SEFC

SEIC

REFC

SDST

SDSI

SRSD

SRST

RERS

SRSX

TRSU

(256-D8A)
(256~D8C)
(256-C6D)
(256-C4A)
(256-C3A)
(256-C7D)
(256-C7B)
(256~C6E)
(256-~C5B)
(256-C4D)
(256-B4A)

(256-C3C)

- Select Sign From Y (00-03) Least True.
Trigger Result Sign From Y 00 (P).
Set Final Carry.

Set Initial Carry.

Reset Final Carry.

Select DIS True.

Select DIS Inverse.

Select Result Sign From DR 31 (1).
Seleet Result Sign Inverse.

Reset Result Sign.

Select Result Sign From X 00 (P).

Trigger Result Sign From UR 31 (1).

4.2.8.9 UCAD & UR Commands

RUC (257-C8A)

SUCB

(257~C74)

- Reset UCAD.

BPU

THEORY

~ Select UCAD Byte Address,

This command selects UCAD byte address from IB (00-0l1) to
ucaD (01-02).

suc7 (257-C6B) - Set all bits in UCAD,

This command sets UCAD (00-02).

TUCD1l (257-C5A) - Trigger UCAD Down 1.
TUCD2 (257-C6B) - Trigger UCAD Down 2.
TUCUl (257-C4A) =~ Trigger UCAD Up 1.
TUCU2 (257-C3A) - Trigger UCAD Up 2.
TUCU4 (257-C2A) - Trigger UCAD Up 4.

DBTRDCUC (257-B8B) - Transfer DCAD to UCAD,

This command transfers the contents of DCAD (00-02) to UCAD (00-02).
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RURW (257-B6C) - Reset UR Word.
SURM (257-B6D) - Select UR Most,

This command reads IB (16-31) into UR (16-31). Remaining bits
(00-15) are not affected.

SURW (257-B4A) - Select UR Word,

This command reads IB (00-31) into UR (00-31).

4,2.8.10 Main Memory Commands

l. Main Memory Command Permit Strobe, (Permit Strobe to Banks A, B, C,
& D respectively).

MMCPSA (258-C7A)
MMCPSB (258-C7C)
MMCPSC (258-C6A)
MMCPSD (258-C5A)

2. Main Memory Command Execute, (Execute to Banks A, B, C, & D
respectively).

MMCEXA (258-C4cC)
MMCEXB (258-C3B)
MMCEXC (258-C23)
MMCEXD (258-C2C)

3. Main Memory Command Regenerate, (Regenerate Banks A, B, C, & D
respectively).

MMCREGA (258-A7A)
MMCREGB (258-A63)
MMCREGC (258-A6ﬁ)
MMCREGD (258-A6C)

4, Main Memory Command Set Memory Register, (Set Memory Register for
Banks A, B, C, & D respectively).

MMCSMRA (258-A6D)
MMCSMRB (258-B4Aa)
MMCSMRC (258-B4B)

MMCSMRD (258-B4C)
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5. Inhibit Memory Address Register Reset, (Inhibit resetting Banks
A, B, C, & D Memory Address Register).

IMARRESA (258-AD4)
IMARRESB (258-A33)
IMARRESC (258-A3B)

IMARRESD (258-A3C)

MCROMAR (258-A3A) - Memory Command Readout Memory Address Regilster,

This command reads MA (00-01, 17-18) onto the IB (00-01, 17-18)
respectively.

MMCNA (258-B2E) - Main Memory Commands Non-Addressing Area,
This command addresses the Shaded Memory portion of Main Memory.
4,2.9 INTERRUPT

4.2.9.1 Setting the PINT Flip-Flop

Permit Interrupt (PINT) allows the machine to go into the interrupt
routine to determine what caused the interrupt and also to determine the
value of the interrupt bit. This is dependent on the contents of the IMR
(Interrupt Mask Register). If the IMR is reset, then machine returns con-
trol back to staticizing without checking on the interrupt bit.

If PE (Parity Error) or PF (Power Failure) or ADEX (Addressing Ex-
ception) occurs at any time except in the PINT routine or in an I/0 in-
struction, the machine goes directly into the PINT routine with a 4G STL
set in the STLR. 4G is the first STL of the PINT routine. For all other
interrupts the PINT flip-flop (drawing 318) is set and 4G STL is selected
out of 5X1 (first STL of Staticizing). See drawing 318 for the description
below:

GATE C6A sets PINT flip-flop if 4G STL is being executed and PE/PF/
ADEX (Addressing Exception) has occurred.

Gate CB5A sets PINT flip-flop during 5C (2nd STL of Staticizing) if
OPEY. (Instruction Exception) occurs.

Gate C5E sets PINT flip-flop out of any Staticizing status level which
selects the first STL of any instruction after staticizing if ADEX is set.

Gate C5B will set PINT flip-flop during 5X1 STL if CHIN-FF is set,
LIINT FF is reset and any one of DCEX, IOIP, NIP, PIP or SCAN-1P is high.
Each of these is described below.
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CHIN FF (Check for Interrupt) is normally set, but can be reset to
inhibit taking interrupt in two cases:

1. If Program Test is used {(interrupt is inhibited to allow execution
of one instruction).

2. If Execute is used (interrupt is inhibited so that execute can
proceed to the instruction being executed without being interrupted).

LIINT FF inhibits PINT during the LOAD function which occurs when the
load button is depressed.

DCEX is high when another computer asks for service from this computer
and hence, PINT is set.

IOIP is high when the I/O requests that the Processor enter the PINT
routine during termination.

NIP is high at Elapsed Time exception, Console Interrupt, Supervisor
Call exception and when Program test mode is initiated.

PIP is high for Addressing exception, Data exception, Exponent Over-
flow exception, Divide exception, Specification exception, Exponent Under-
flow exception, Decimal Overflow exception, and Fixed Point Overflow ex-
ception.

SCAN-1P is high when Program Control instruction does not set the
program test bit and Load scratch pad instruction does have N counter equal
to the Interrupt Mask Register. The SCAN FF is set when SPAD addresses
the Interrupt Mask Register.

4.2.9.2 Interrupt Flip-Flops

OPEX (319-A8A) -~ The OP Exception flip-flop is set if the instruction
code is not legitimate.

DM (319-C5A) - The Debug Mode flip-flop is set in the program control
instruction to indicate that the program test bit is set.

EOEX (319~C2C) - The Exponent Overflow Exception flip-flop is set to
indicate that the 7 bits of the N counter have become zero from all ones in
a floating point instruction.

SEEX (319-A5A) ~ The Significance Error Exception flip-flop is set to
indicate that the result mantissa of the floating point add or subtract
instruction is zero if PMR 00 (Program Mask Register) is set.

SCEX (319-A4A) - The Supervisor Call Exception flip-flop is set to
indicate that the Supervisor call instruction has been executed.

EUEX (319-A3A) -~ The Exponent Underflow Exception flip-flop is set to
indicate that the 7 bits of the N counter have become all ones from all
zero in a floating point instruction if PMR 0l (Program Mask Register) is
set.
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OVEX (319-A3B) - The Fixed Point Overflow Exception flip-flop is set
to indicate that an overflow has occurred in the result of a fixed point
instruction.

ADEX (320-C6D) - The Addressing Exception flip-flop is set to indicate
that an illegal address has been addressed.

DEX (320-A5A) - The Data Exception flip-flop is set if an invalid
digit or sign code is encountered.

DOEX (320~B4B) - The Decimal Overflow Exception flip-flop is set if
the result field of an Add Decimal, Subtract Decimal or Zero and Add in-
struction is too small to contain the overflow data if PMR 02 (Program Mask
Register) is set.

DIEX (320~C2C) - The Divide Exception flip-flop is set if the quotient
exceeds the register size in DIVIDE, or if the result exceeds 31 bits in
Convert to Binary for Fixed Point Instructions; if the quotient is greater
than the specified data field, including division by zero, or if the divi-
dend does not have one leading zero for Divide Decimal Instruction; if
division by zero is attempted for Divide Floating Point Instruction.

LIINT (320-A4A) - The Load Inhibit Interrupt flip-flop is set during
Load to inhibit PINT until the first instruction has been executed.

CHIN (320-B2B) = The Check Interrupt flip-flop is reset when DM flip-
flop is set to inhibit PINT. See DM description at the beginning of this
section. Further description of CHIN can be found in the previous sub-
section (4.2.9.1).

NECK (320-B2C) = The Normal Error Check flip-flop is set except during
I/0 initiation or termination. When reset, it causes errors (MMPE/FMPE) to
set appropriate CSB flags, instead of causing machine error interrupt.

FMPE (321-D7B) -~ The Fast Memory Parity Error flip-flop is set to
indicate that a scratch pad parity error has occurred.

MMPE (321-D6D) -~ The Main Memory Parity Error flip-flop is set to
indicate that a main memory parity error has occurred.

ETEX (321-B7B) - The Elapsed Time Exception flip-flop is set to indi-
cate that the elapsed time clock has counted from positive to negative.

CKMMPE (321-A6B) - The Check Main Memory Parity Error flip-flop is
set to indicate that main memory parity error can now be checked.

ETR (321-B5C) - The Elapsed Time Register flip-flop is set to indicate
that the elapsed time routine will now be entered.

MESP (321-C4A) - The Machine Error Stop flip-flop when set, resets RUN
flip~-flop and also inhibits the contents of PSTLR (drawing 290) from dropping
into STILR. Resetting RUN flip-flop shuts off the mode control (drawing 289)
which effectively stops the machine.
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PF (321-ClA) - The Power Failure flip-flop is set when power failure
occurs and forces the machine to take the interrupt path.

COIN (321-B2A) - The Console Interrupt flip-flop is set when COIN
button is depressed on the console, and console interrupt takes place which
notifies the program that the operator desires some operation.

SMASP (321-A4C) -~ The Staticizing Memory Address Stop flip-flop is set
when the address of the word containing the Op-codes matches the word ad-
dress of the memory address switches on the maintenance panel.

IOMASP (321-C4B) - The Input Output Memory Address Stop flip-flop is
set when the servicing word address matches the word address of the memory
address switches on the maintenance panel.

EMASP (321-C3A) - The Execution Memory Address Stop flip-flop is set
when the word address during the execution of any instruction (Normal Mode)
matches the word address of the memory address switches on the maintenance
panel.

In these three cases (SMASP, IOMASP, EMASP) the Processor comes to a
normal stop after execution of the first interruptable status level.

4.2.10 MANUAL OPERATIONS

4,2.10.1 Scratch Pad Addressing

Contents of any scratch pad location can be displayed on the mainten-~
ance panel. For example, to read the contents of the P counter of program
state 1, the digi switch should be set to 4 and the strip switch #2 is
depressed. This will place the contents of the P counter in DR register
for display. Every numbered (0-7) button of the FM (Fast Memory) strip
switch when depressed activates FMONSW-P (see drawing 387). The right most
button of the FM strip switch when depressed activates FMOFFSW-P (see
drawing 387). When FMOFFSW is depressed the contents of DR register will
be regenerated into the location indicated by the digi switch and FM strip
switch. See Table 4-3 for the Scratch Pad Layout and the switch selectionsg
for addressing them.

1. FM Read from Maintenance Panel

When FMONSW is depressed, SETFMCl-P (322-D4B) is high for the
mechanical delay of the switch. This sets FMCl flip-flop.

When FMONSW-P goes high COSTA-P triggers the 170ms delay (322-
C4F). This is to allow the scratch pad address generated by the
switches to settle down because of switch bounce. The setting
of FMC2 and the read of scratch pad is shown in Figure 4-7.

2. FM Write from Maintenance Panel

For the write case, FMOFFSW is depressed and the whole sequence
is the same as for the read case. The only exception is the
generation of WRFM-P (243-B2B) which generates IS-P (256-B7C).
This inhibits the contents of scratch pad from destroying the
contents of DR. Contents of DR are regenerated into scratch
pad.
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4 IOS-CH4 | IOS-CH4 | IOS~-CH4-—-————————— o - —TOS-CH4 UTY12 UTY1ll
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Figure 4-7. Scratch Pad Manual Read Timing

4.2.10.2 RDM/WRM

In the Read Main Memory or Write Main Memory manual operation, a
Scratch Pad Memory cycle is required. The Main Memory Address (to read
from, or write to) is loaded in FM location 31. When loading the address,
bits 20 and 2! have no meaning because the RDM-WRM function always obtains
a full word from the memory (i.e., full word address 00, 04, 08, 0C, etc.).

In the Read Memory operation, setting the RDM switch and pressing the
START button on the maintenance panel will cause Main Memory contents of the
address which has been put in FM location 31 to be displayed in the DR
(maintenance panel data display indicators).

In the Write Memory operation, the information to be written into Main
Memory must be set up in the DR (data display on maintenance panel). Setting
the WRM switch and pressing the START button will cause this information to
be written into the Memory Address which has been put in FM location 31.

In Read or Write, the Memory Address in FM location 31 will be incre-
mented by 4 unless the AMI switch is set on the maintenance panel.

The sequence of logic for Read/Write Memory is shown in Figure 4-8.

4.2,10.3 Register Selection and Display (see Figure 4-9)

The Register Select Switches are a nine position gang switch located
on the Auxiliary Maintenance Panel. Their purpose is to select hardware
registers whose contents are to be displayed or modified by the Data/Dis-
play Switches. Figure 4-10 indicates the specific registers displayed by
each Register Select Switch.
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Figure 4-8. Read/Write Memory Timing
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~
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~
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L
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| | ROFMAR IF FMARSW (256-B2D)

NOTE

* |F SET REGSW/RUN

Figure 4-9. Display Register Timing

l. Register Display

The 32 bits of the Data/Display switches display the selected
register from the S Bus (output of the Adder) which drives 32
lamp drivers (DOO-LT-D31-LT, drawings 215-219). The normal
data path for a display function is accomplished by trans-
ferring the selected register to the Data Register and since
the command TTXW (Transfer True X Word) is permissive when
the processor is not running (246-B2B), the Adder output
(which is displayed) is the same as the DR contents.
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Register
seiect | & & &
Switches
FMAR FMARO3
Fast Memory FMARO6 | FMARO2
Address FMARO5 | FMAROL1
Register FMARO4 | FMAROO
MAR MAR15 | MAR11l|| MARO7 | MARO3
Main Memory MAR1S8 MAR14 MAR1O MAROG MARO?2
Address MAR17 MAR13 MAROS MAROS5 MAROL
Register MAR16 || MAR12 | MARO8|[ MARC4 | MAROO
MR - Main x 31 x 27 x 23 X 19 X 15 X 11 X 07 X 03
Memory
UR¥X- Utility X 30 X 26 X 22 x 18 X 14 x 10 X 06 X 02
Register
IRX- X 29 X 25 x 21 x 17 X 13 X 09 X 05 X 01
Intermediate
Register | x 28 X 24 X 20 X 16 X 12 X 08 x 04 x 00
OPR ILC-1 | ¥PMRO3 || UCADO2| DCADO2||*0OPRO7 | ¥OPRO3 || ¥GPMO3 |¥GPLO3
Operation ILC-2 | *PMRO2 || UCADOLl| DCADOL1|[®*0PR06 | XOPRO2 || ¥cPM02 {¥*GPL02
Code XCCRO1 | ¥*PMROL || UCADOO| DCADOO||*0PRO5 | ¥OPRO1 || *GPM0O1 |*GPLO1
Register XCCROO | *PMROO XOPR0O4 | *OPROO || *GPM0O0 [*GPLOO
X NO3 XKRO3 X A GPRO3
N X N06 | X NO2 || ®KRO2 MDRO2 | FC GPRO2
X NO5 X NO1 XKROL MDRO1 Iic GPRO1
N Counter X'No4 | X NOO XKROO | XNPRIV| MDROO GPROO
PSTLR7 | PSTLR3 STLR7| STLR3 FTT2 RS CFF8 CFF4
PSTLRG | PSTLR2 STLR6| STLR2 FTT1 | CFF1ll CFF7 CFF3
STAT PSTLR5 | PSTLRL STLR5| STLR1 ZFF | CFF1O0 CFF6 CFF2
PSTLR4 | PSTLRO STLR4| STLRO DS CFF5 CFF1

X Can be modified through Register Select Switch
& Set Register Function

Figure 4-10. Register Selection And Display

When the IR Register select switch is depressed, signal DIRSW-P
(247-B3C) goes high and generates ROIRW-AP which is powered up
to become ROIRW-AN, BN, CN, & DN on drawings 239, 240, and 241.
These four command signals permit the read out of the-IR on the
IB (Input Bus). This data is read into the DR by enabling sig-
nal SDRW-P (249-B7D). Gate B7D receives its final prime from
signal CODR-N which is generated at 322-B4B. On drawing 322,
gate D5B is primed with the depression of any register select
switch since signals SELREGSW-P and SELRESSW-P both go low
during the travel time of the register select reset switch.

The COSET flip~flop (322-C5A) is set, partially priming gate
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C4B which is completely primed by signal SETCOSET-P going low due
to the turn off of gate D5A by SELREGSW~P. The output of gate
C4B triggers a two stage one-shot developing a 1 micro-sec. nega-
tive signal (COST-N) after a 170 milli-sec. delay to allow for
switch bounce. COST-N permits the set of COSIT flip-flop (322-
B5C) which permits the generation of CODR-N. Signal CODR-N is
the final prime necessary to read the IR data now on the IB into
the DR. COSIT being set permits the reset of COSET which then
resets COSIT. The IR data is now in the DR and since the pro-
cessor is not running, TTXW is permissive allowing the DR con-
tents through the Adder to the data display switch indicators.

When the MR Register Select switch is depressed, signal DMRSW-P
(248-D5B) generates ROMRW-P and N. The contents of a Memory
location will be in the MR only on a Machine Error Stop or imme-
diately after a Memory Addressing Status Level in SFSP since the
readout control of the memory data to the Bus Separator is
dropped after a successful Memory Read. ROMRW-P and N opens the
Bus Separator permitting the MR data on the IB after which the
DR read in is accomplished as described above for the IR Regis-
ter Select switch.

When the FMAR Register Select switch is depressed, signal
DFMARSW-P (256-B2B) generates ROFMAR~-N. DFMARSW-P inhibits
SDRW-P at 249-B7D, but enables RDRW-P at gate 249-D6B, which is
completely primed by signal CODR-N occurring 170 milli-sec.
after depressing the switch as described earlier for the IR
Select Register switch. Signal ROFMAR-N permits the direct
transfer of the FMAR to the DR which is then displayed. Signal
RDRW-P is necessary to clear extraneous bits that may have been
in the DR.

When the MAR Select Register switch is depressed, signal DMARSW-P
(258-B2A) generates MCROMAR-AP, -BP, -CP, & -DP. These signals
are sent to the MM and permit the transfer of MAR to MR. MCROMAR-
AP also drives an inverter (258-A3D) whose outputs are MROMAR-AAP
and MCROMAR-AN. Signal MROMAR-AAP generates the ROMRW-P/N (248~
D5B) and inhibits the MROO & MROl bits at the Bus Separator (238-
C6A) and the MR17 & MR18 bits at the Bus Separator (240-ClA, C3C).
The 00, 01, 17, & 18 bits are the byte address bits and the bank
address bits, and are not stored in the memory bank but rather in
four flip-flops of the BPU called MAOO, MAOl, MAl7, and MAlS8.
These four address bits are permitted through the Bus Separator
by signal MCROMAR-AN on drawings 238 and 240. The total address
is thus permitted through the Bus Separator, through the DR to

the Adder. The display is similar to that described for the IR
Register Select switch.

When the N Register Select switch is depressed, signal DNSW-P
(247-B6C) generates ROKA-P which is inverted (240-B8A) to become
ROKA-AN and ROKA-BN. ROKA-AN opens the Bus Separator for the
IC, FC and MDR. ROKA-~BN opens the Bus Separator for the Code
Mode (A), NPRIV, and the Key Register. ROKA-P also generates
RONCCO-P (248-B5A) which is inverted at 240-A2A and permits the
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N Counter through the Bus Separator. ROKA-P also generates
ROGPR-P (247-B6A) which is inverted (240-B3A) to permit the GPR
through the Bus Separator. The display path from this point is
the common one described for the IR Register Select switch.

When the OPR Register Select switch is depressed, signal DOPRSW-P
(248-C2B) generates ROOPR-N and ROMSC-P, and also generates ROGP-
N/P (247-C3C). These control signals open the Bus Separator to
permit the specific bits detailed on the Figure 4-10.

When the STAT Register Select switch is depressed, signal
DSTATSW-P (248-D2A) generates ROSTR-P. Signal ROSTR-P is power
inverted on drawings 239, 240, and 241 to generate ROSTR-AN, BN,
CN, and DN which open the Bus Separator to permit the specific
bits detailed on Figure 4-10.

Since there is no data path from the UR to the IB, the UR Data
Display is mechanized somewhat differently.

When the UR Select Register switch is depressed, signal DURSW-P
(246-B6C) generates TTYW-P and inhibits TTXW-P (246-B2B) to
inhibit SDRW~P (249-B7D). The contents of the UR are transferred
through the Adder and displayed direct.

Since the IB normally sits low and some Register Select switches
do not display a full word, an inhibit signal must be present on
some IB bits to prevent setting of extraneous DR bits. ROC-P
(240~B4A) is generated for all partial byte read commands to
accomplish this.

Register Modification (see Figure 4-11)

Some registers which can be displayed, cannot be modified through
the Register Select switches. Those which can be modified are
indicated with X on Figure 4-10. Depression of a Data Display
switch-indicator sets that specific bit in the DR. To delete a
bit, the DR byte must be cleared and those bits to be retained
must be re-entered. Depression of the Set Register switch
transfers the contents of the DR to the Selected Register. The
altered contents of the Selected Register are then re-displayed
to insure positive modification. Modification of Registers via
the OPR Select Register switch destroys the contents of the UR.

‘Modification of the UR register must be treated as a special case

since the Data Display switch~indicators are indicating the con-
tents of the UR rather than the DR when the UR Select Register
switch is depressed.

When the UR is displayed, the DR is reset, and since depression
of the Set Register switch transfers DR to UR, the UR would then
be reset. The entire word of the UR must be entered into the DR
prior to depression of the Set Register Switch. Any modifica-
tions entered to the DR will not be visible since the DR is not
being displayed. Depression of the Set Register Switch will
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NOTES
*PRESENT AS LONG AS "SET REG" SWITCH IS HELD DEPRESSED.
DISPLAY REG CYCLE IS EXECUTED WHEN "SET REG" SWITCH IS RELEASED.

Figure 4-11. Set Register Cycle

transfer the altered DR to the UR which is then displayed for
visual confirmation.

After the modified data has been properly entered in the DR, de-
pression of the SETREGSW will set flip~-flop CSET1l (322-C23).
Signal CSET1-1P will enable the bus command RODRW-P (247-C6B)
permitting the modified data on the bus. The Read In commands
are enabled by signal CSET2-0P (for example see 251-B6A and 252-
D4A). When the SETREGSW is released, CSET1 is reset generating
signal CODI-P (322-C3C) which sets COSET and permits the re-
display of the selected register as described earlier in the
description of the IR Register display.
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4,3 INPUT-OUTPUT OPERATION

The repertoire of the 70/55 Processor includes four I/O instructions.
They are Start Device, Halt Device, Test Device and Check Channel. These
instructions are executed by the Processor and the results, in the form of
condition codes are available upon instruction completion.

After initiation, the input/output operations are executed by the
selected channel and are independent of normal processor operation. When
the device control electronics is ready to send or receive a data byte, the
channel asks the processor for a service request. If the next processor
status level is not NI (Non-Interruptable), the channel status levels take
control of the processor for the data transfer. See the mode control logic
(4.2.4) for a further description of mode selection and priority.

The 70/55 IOU Block Diagram is shown on Figure 4-13. This diagram
contains representations of the Input-Output areas of logic. Abbreviations
are used to identify the logic and reference numbers indicate the last three
digits of the drawing on which that logic is shown.

4.3.,1 MUX SERVICE SCANNER AND CONTROL

At the completion of servicing a byte, the MSCNCPT FF (332-B5B) gets
set, If certain other conditions are present, this will permit MSP-AN; BN
signals. This is the beginning of preparations for servicing the next
Service Request (SR).

SELECTOR

CHANNEL
SELECTOR %
CHANNEL
SELECTOR CONTROL ‘

STANDARD INTERFACE ]
CHANNEL TRUNK ELECTRONICS

SELECTOR
CHANNEL

SELECTOR
CHANNEL

SELECTOR
CHANNEL

2 O vw v M o O DV T

MULTIPLEXOR STANDARD INTERFACE CONTROL
CHANNEL TRUNK ELECTRONICS

TO CONSOLE TYPEWRITER
Figure 4-12. 70/55 Input-Output Channels
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The MUX Service Scanner is shown on drawings 331 and 354. The MSP-AN;
BN signals are fed into the jam set/reset input gates of the MTXSCAN FFs
(331-B7C and 354-B7A), these in turn are primed by the MT(X)ULSC FFs which
are set by a SR (Service Request) arriving on a previously initiated trunk.
If more than one MT(X)ULSC FF is set, only the trunk with the highest pri-
ority will have its MTSCAN FF set. The priority is from trunks 1 to 9 in-
clusive with 1 having the highest priority. This is accomplished by the
MTXULSC -~ ON lines from trunk 1 on up to 8, inhibiting all of the remaining
MT(X)SCAN set input gates. When the MT(X)SCAN FF gets set, it develops the
MT (X)SEL lines which are used for selective trunk gating throughout the MUX
logic.

The Multiplexor signals the BPU that it wishes to do Servicing by
sending MSINT (332-B7C). This signal is formed by the OR'd output of all
the MT (X)ULSC FFs thereby saying that one or more Service Requests have
arrived on one or more MUX trunks and the BPU was not executing a Non-Inter-
ruptable STL (NI) in the Normal Mode. MSINT is sent to Mode Switching
Control (289-D3B and D4B) where it will set PXM provided a Selector Service
Request (SPSM) is not present. PXM in turn will allow the XM flip-flop
(289~B4A) to get set. These two flip-flops will drive power inverters to
supply all the required PXM and XM mode status levels necessary to allow
the machine to operate in the MUX Mode. At D1 time of the first STL of MUX
Servicing, the XAC flip-flop (289-C8C) is set. The purpose of this flip-
flop is to remind the BPU to return to MUX Servicing after this has been
broken into by Selector Servicing (which is of a higher priority).

As long as any Selector Channel Service Requests are still present at
the end of each Selector Channel Servicing of a byte, the machine will con-
tinue in Selector Channel Servicing and the continuation of the MUX Ser-
vicing will be held off. The Scanner Control logic works as follows: At
the last status level of MUX Servicing (4BM2), the MSCNCPT flip-flop (332-
B5B) will be set. If there are no errors (STMCSR-1P) or NI/DINHSP, MSP-AN;
BN (332-A5A) will be generated to start the servicing of the next byte
(provided that these conditions are not present). Regardless of BURST, MSP-N
is developed which pre-selects the 3BMLl status level (348-D7A). This is the
first status level of MUX Servicing. Also generated is MSP-P which goes to
reset the XAC flip-flop (289-C8C). There are also 2 other gates that develop
MSP-P. One if CATSUP (332-B6A) and the other one generates MSP-P in 4BM2
status level if no errors exist (332-B6B). The DINHSP signal is developed
on 326 at C5C/C4D. If during a Start Device Initiation a STCSR or ADEX
error occurs, the MSP pulse mugt be inhibited to prevent entering serviéing
until the appropriate action can be taken on these errors while still in
Normal mode.

4.3.2 MUX STATUS LEVELS

When MUX Servicing is allowed, the first STL (status level) of Servic-
ing must be developed. Once this STL (3BM1l) is formed, all of the remaining
status levels are pre-selected by the exit conditions of their immediate
predecessors. The development of MUX status levels is as follows:

1. The 3BMl status level is generated (348-D7A) by MSP which was

described in the previous sub-section (MUX Service Scanner and
Control).
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2. The current status level develops the MSXXnxMn signals on drawing
348 where the MS = MUX Servicing; XX = Setting of MSPA and XMAC
respectively; nxMn = the MUX (M) STL designation (for ex., 5ZM1l).
MSPA is MUX Scratch Pad Address and XMAC is Shaded Memory Address.
These are further explained in the Scratch Pad and Shaded Memory
Sections respectively.

3. The MSXXnxMX signals (if required) go to set XMAC and MSPA flip-
flops on 348. The MSXXnxMX signals are used on drawing 345 to
gate (directly or by forming SnxM (n) signals along top of drawing)
the setting of MPSTLXX. These are the MUX Pre Status Level Regis-
ter. They are set at C6M time of the STL just finishing. The 1N
outputs of the MPSTL Register gate the setting of MSTL XX Register
at DD6 time of the same STL if the MESP FF is not set.

4. The 1P and OP outputs of the above two Registers are sent to
drawings 346 and 347 for decoding of the PSTLs and STLs. On 346,
the MPSTL XX signals develop the MPSTLXXX signals. These in turn
develop the PSTLs at the top of the print. The same scheme holds
true on 347 for the MUX STLs. The Pre and regular STLs are used
throughout the machine to gate signals used in the execution of
the STLs. The PSTLs are used when signals must be developed early
for the incoming STL. They are available from D6 time of the
exiting STL until D5 time of the incoming STL. The STLs are avail-
able (firm) from D1 thru C6 time of its STIL.

The first STL of MUX Servicing (3BM1l) is developed by the MSP-N signal
generating MSXX3BM1-P (348-D7A) which pre-selects the 3BM1l, by using S3BM-P
(345-D8A) . This in turn, primes the input gates for MPSTLO5 (345-C7A) and
MPSTLO3 (345-C5A). All that is required now is the XM-AAN signal (345-C8B).
This will occur upon the arrival of a SR and development of MSINT as ex-
plained under the previous section (MUX Scanner & Control) which also ex-
plains the MSP signal.

The FRSW (Function Repeat Switch) button (344-C8A, C8B) when depressed
will prevent the resetting and setting of the MPSTL Register. Thus the
machine can be cycled on the same STL. Along the bottom of drawing 345 are
the gates that feed the STL display lights on the Console (MUXDO - MUXDS5).
The XM-OP level on the priming gate (A7A) says that the machine must be in
MUX mode to display its MSTL Register. Table 4-4 contains the Multiplexor
Status Levels and their standard functions.

4,3.3 SCRATCH PAD USE, LOCATIONS AND MSPA

The Scratch Pad Locations 20 through 27 are allocated to Multiplexor
operations. (Scratch Pad Addresses are designated as they would be selected
by the maintenance panel digi and strip switches.) Locations 22, 23, 24,
and 25 are used exclusively for termination storing of the CAR, CCR words
and the Standard Device Byte. Locations 20, 21 and 26 are used only for
MUX Servicing. They are used, respectively, to store the CCR1l, CCR2 and
CAR words. Functionally, location 27 contains the word being transferred
(during 5BM1 and 5BM4 status levels) to a device (byte at a time) in the
Write case and in the Read case shows whether each byte has gone to main
memory as the following SR is being serviced. During Servicing, the CCW1l
word is brought from its Line Slot in Shaded Memory as a function of the
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Table 4-4. Multiplexor Status Levels

Type | PSTLR/STLR Bit Display Standard Function
5 4 3 2 1 0

3aMl 1 0 0 0 o 0o Information to Scratch Pad

3aM3 1 (¢ 0 0 1 0 " " " "

3BM1 1 (0] 1 0 0 0 Information does not go to Scratch Pad

3BM2 1 0 1 0 0o 1 " " " " " "

3vyM1 1 1 1 0 (6] (¢ Info. to or from Shaded Memory

3¥YM2 1 1 1 0 0 1 " " " " "

3YM3 1 1 1 0 1 0 " " " " "

3ymM4 1 1 1 0 1 1 " " " " "

3YM5 1 1 1 1 0 0 " " " " "

4AM1 0 1 0 1 0 0 Shaded Memory to Scratch Pad

4AM2 0] 1 0] 1 0 1 " " " "

4BM1 0 1 1 0] 0] 0] Scratch Pad to DR to Shaded Memory

4BM2 0 1 1 0 0 1 " " " "

4DM1 0 1 1 1 0 0 Update CCR's or CAR and Results to

4DM2 0 1 1 1 0] 1 Scratch Pad

4DM3 0 1 1 1 1 0] " " " " "

4DM4 0 1 1 1 1 1 " " " " "

5AMO 0 0 1 0 0 0 Scratch Pad to Hardware Reg. to modify
CAR. Results to Scratch Pad; Used in
chaining or Transfer in Channel.

5BM1 0 0 0 1 0 0 Read: DIN to MR

5BM2 0 o 0 1 0 1 Load: CCR1l to Scratch Pad

5BM3 |0 O O 1 1 0 Command Code 24-27 to IOU Burst Mode
only - sets Burst FF.

5BM4 0 ¢} 0] 1 1 1 Write: MR to DOUT

5ZM1 0 (6] 1 1 0 0 Shaded Memory to Scratch Pad

5ZM2 0 o 1 1 0 1 " " " "

6AM1 0 1 0 0 0 0 CAR(in Scratch Pad)to Shaded Memory

6aM2 |0 1 0 O0 O 1 Command Code (20-23) to IOU

device number and put in location 20 which is designated as MUTYl. This is
accomplished by the 3¥YM1l and 3AM1 STLs. Similarly, the CCW2 is stored in
location 21 (MUTY2) by 3YM2 and 4DM1 STLs. They are now in position to be
more quickly accessed for the remaining STLs of the Service Request Pro-
cessing. If Data or Command Chaining is called for, the CAR word is brought
from Shaded Memory and stored in location 26 (MUTY3) by the 3YM5 and 4AM2
STLs.

The format of the Scratch Pad locations used for MUX Servicing is the
same as that of the Selector, except that CCRl contains the keys in 0—3
bit locations (for the MUX) and there is no Assembly Status Word for the MUX.

The MSPA logic (348-B3D, etc.) designates which of the four MUX Ser-
vicing SP locations is to be selected. MSPAl-P develops FMAD]1 and 2-N while
MSPAO-P develops FMADO-N (302-A5A, A2A). MUX Servicing is indicated by the
signal PXM-AAP which in turn develops the FMAD4-N signal. Thus the 2 of the
2(X) location is available to combine with the 0, 1, 6 or 7 formed by the
MSPA (X)-P lines. The MSPA addressing scheme is as follows:
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Word
MSPA (1-0) FMADG6 FMADS FMAD4 FMAD3 FMAD2 FMADL FMADO | Addressed

00 0 0 1 0 0 0 0 MUTY 1
o1 0 0 1 0 0 0 1 MUTY 2
10 0 0 1 0 1 1 0 MUTY 3
11 0 0 1 0 1 1 1 XAR

4.3.4 SHADED MEMORY LOCATIONS

A set of three 32 bit registers for each device on the Multiplexor is
contained in Shaded Memory. They are used to service devices on the Multi-
plexor Channel. Each device has a CAR, CCRl and a CCR2 location in which
is stored the CAW, CCW1l and CCW2 words. There are 256 sets of these words.
The addressing of these words is done by sending the device address and the
XMAC bits to MAR (Memory Address Register) and also setting the NA (Non-
Addressable) flip-flop at the same time as the MMC-EX (MM Execute) command
is given.

These Shaded Memory contents are fetched and restored during Initiation,
PINT and for each SR except in BURST/CATSUP cases. Shaded Memory Contents
are fetched once for the entire BURST operation and once for each group of
CATSUP SRs.

Shaded Memory Addressing is accomplished by the LSR (Line Slot Register)
and XMAC.

4.3.4.1 Line Slot Register And XMAC

When a Service Request is present from a MUX trunk not in BURST or
CATSUP, the DIN lines contain the Device Address. This address is stored
in the LSR (Line Slot Register) (see drawing 337) in the first STL of Ser-
vicing. The XMAC Register (348-A7D) consists of two flip-flops which are
set up during servicing to specify which of the three words in Shaded Memory
to select, the CAR, CCRl or CCR2. During the Shaded Memory addressing STLs,
the LSR and XMAC bits are sent to the memory to address the specified word.
The addressing scheme is as follows:

LSR 20 ——= 25 goes to MAR Bit Positions 22 ——= 27
LSR 26 & 27 goes to MAR Bit Positions 212 —-- 1213
XMAC Ol & 00 goes to MAR Bit Positions 215 & 214

Manual addressing of Shaded Memory for Read or Write requires the
following addressing scheme which is helpful in describing the LSR and XMAC
functions. In the following example the YY in 215 ana 214 select which of
the three words is to be addressed. In a normal servicing flow, YY is the
XMAC output. For manual Shaded Memory addressing, the bit configurations
shown must be inserted to address CAR, CCR2 or CCR1l.
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c2 c3
215 214 913 312 311 210 29 281 27 26 25 24 23 22 21 50

Y Y X5 X5 0 0 0 0 X, X3 X3 X1 X5 X3 0 0]

CAR 1 1 0 1 0 0 0 o1 0 0 1 0 0 0 0
CCR2 0 1 0 1 0 0 0 o1 0 0 1 0 0 0 0
CCR1 1 0 0 1 0 o 0 o1l 0 0 1 0 0] 0 0

The X2X2X2X2 and X1X1X1X1 hexadecimal digits represent the device number.
In normal servicing this portion of memory address comes from the LSR. The
examples above show the bit configuration for addressing CAR, CCR2 or CCR1
for MUX device number (64)1g.

Manual Shaded Memory addressing also requires the setting of the
maintenance panel switch, ASM.

4.3.5 MULTIPLEXOR GENERATED BPU COMMANDS

During MUX Servicing, the Multiplexor generates the BPU Commands. They
can be grouped into four types, Main Memory, Scratch Pad, Adder Commands and
Bus Commands. There are also three miscellaneous commands not falling into
these categories.

1. Main Memory Commands

REG (351-B4A) - Regenerates the MR (Memory Register) contents back
into MM.

SMR (351-B3C) - Sets bits into MR from the bus.

PS (351-B2A) - Permits Strobing out the word on a MM Read Command.
2. Scratch Pad Commands

RGXW (351-C8B) - Regenerates the DR word into the SP.

GEPA (351-C3A) - Generates Parity during the RGXW time.

FMRD (351-C2B) - Read Command to the SP.

IS (351-C5B) -~ Inhibits Strobe during FMRD Command.

IORGQ (351-C5A) - Allows regeneration of Cy byte from DR and Cj, Cy
and C3 bytes from the output of the Adder (Sum Bus).

IORGH (351-B7A) - Same as IORGQ except DR Cp and Cy and Adder Cp
and C3 bytes.

IRDR27 (351-B2C) - Inhibits the regeneration of DR27 bit. This is
used to prevent storing of the PCI Flag bit in SP since its function
has already been performed and the bit must now be eliminated.
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3. Adder Commands

TTXW (351-B7C) - Permits transferring of the true DR word through
the Adder unaltered.

TTXK (351-B2E) - Permits transferring of one particular byte from
DR through the Adder. This byte is specified by the IOCAD (MCAD)
setting.

BAX1 (351-B6B) - Binary Adds count of one to DR word.

BAX4 (351-B8B) - Binary Adds count of four to DR word.

BSX1 (351-B4B) - Binary Subtracts count of one from DR word.
4. Bus Commands

RODRW (351-C3C) - Reads out to bus the DR outputs.

RODRC(-C3 (351-A7D to A6B) - Reads out to bus the DR output of one
of the four bytes as specified by IOCAD. The IOCAD develops the
CSC(X) logic as shown on the bottom center section of 351.

RODINO—+3 (351-A5F to A4F) - Reads out the DIN byte specified by
CSC(X) logic onto the bus.

ROMRWA (& WB) (351-B2B and C4B) - Two Commands which read out the MR
outputs onto the bus.

ROMXSAD (351-B5B) - Reads out the outputs of the Line Slot Register
(LSR) and the XMAC onto the BUS. This information is the device
address of the device being serviced and the particular word loca-
tion in the slot being accessed.

The three miscellaneous commands are SENI (351-C6D) which sets the NI
(Non Interruptable) flip-flop which prevents the Selector Channel from
breaking into the MUX Servicing at the end of the status level in progress;
RRUN (351-B6C) which resets the RUN flip-flop in the BPU and SDRCO (351-B3A)
which allows the setting of DR Character O (231-——> 224) only from the bus.

4.3.6 INTERFACE CONTROLS

The Interface Control signals control the sending of the Interface
signals to the Control Electronics (CE). The MACT flip-flop (349-C7B) (MUX
Activate) is set by the first STL of Servicing (3BMl). This tells the CE
that the SR has been accepted. MACT is also set by 5ZM1 STL to handle BURST
and/or CATSUP since the flow does not return to 3BM1l in these modes of opera-
tion.

The MSEL flip-flop (349-C5B) (MUX Select) is set in 3YM4 STL for Serv-
icing and at various other times during Initiation and Interrupt processing.
Its purpose is to indicate to the CE to place the Address of the device re-
questing service on the DIN lines. All other Interface control lines should
be 0 at this time.
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The MTRAC flip-flop (349-C2B) MUX TRAC is set in 6AM2 STL (for serv-
icing) to indicate that a Command is being Strobed on the DOUT lines. All
other Interface control lines must be 0 except STROBE which must be 1.

The TERM flip-flop (350-C7D) is set (during servicing) by any of three
different occurrences.

1. Count has reached 0 and Chain Data is not called for (350-D7A).
2. A MTERANY type error has occurred (350-D8A).

3. A HALT instruction was issued while the MUX was operating in BURST
mode (350-C8C).

When the TERMINATE Interface line is raised, it signals the CE that the
last data byte has just been transferred to or from the device. The CE
responds by raising the END Interface line with its next SR. STROBE must be
present- and ACTIVATE must have been previously sent. All other control lines
are 0 at this time.

The SETI flip-flop (350-C5D) indicates that a PCI Flag bit has been
recognized in a CCW2 word. This flip-flop will be set by the first Serv-
icing STL containing STROBE following storing, for the first time, into
Shaded Memory the above mentioned CCW2 word. It is used by the programmer
to indicate when a particular set of CCW words have been reached during
processing. This line is sent out under STROBE, and ACTIVATE as previously
been sent. The CE responds by raising the INTERRUPT line.

The MSTR flip-flop (350-C3B) MUX STROBE, is set in servicing to allow
the CE to change its internal state. During Read, it indicates that the
byte on DIN has been accepted by the Processor and can be removed by the CE.

During Write, STROBE indicates that the information on the DOUT lines
is firm and can be accepted by the CE. This is true for both a Data or
Command byte. The STROBE flip-flop is usually set at D5 time and reset by
the following C2/C4/C5 time. This results in a 300ns pulse (nominal) going
across the Interface from the processor end.

Along the bottom of drawings 349 and 350 are shown the transmitters to
drive each of the 9 MUX Trunk Interface lines for the associated FF set. In
all of the cases except STROBE and ACTIVATE these lines are ungated. On 350
(bottom right) the STROBE is gated by the MT(X)SEL line of the trunk being
serviced and on 349, ACTIVATE is similarly gated. Only the trunk that re-
ceives STROBE or ACTIVATE will take any permanent action on any of the other
five Interface Control lines or on the DIN or DOUT lines.

Figures 4-14, 4-15 and 4-16 show the relative timing of the interface
control signals during the Initiation or Interrupt Routines of the Instruc-
tions.
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