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MODEL 7/16
GENERAL DESCRIPTION

1. INTRODUCTION

The Model 7/16 Processor combines advanced circuitry and packaging designs to give the user a price/performance
optimized machine. The Processor is completély upward compatible with INTERDATA Model 3 and 4 Processor user
instructions, interrupt handling, input/output formats and control sequencing. In addition, many of the powerful fea-
tures of the INTERDATA Models 5, 70, 74 and 80 are included. Because of this compatibility, the Processor can use
the wide range of existing software and peripheral devices.

The Processor offers a comprehensive set of 96 instructions making the system hoth easy to program and efficient to
operate. Through multi-function instructions and direct core addressing, coding and debugging time is reduced to a
minimum.

Memory is addressable to the eight-bit byte level. Memory is expandable from the basic 8,192 bytes to 65, 536 bytes.
All memory is directly addressable with the primary instructions, no paging or indirect addressing is required. Six-
teen 16-bit General Registers can be used as Accumulators, fifteen of which can also be used as Index Registers. Regis
ter-to-Register instructions permit operations between any of the sixteen General Registers, eliminating redundant load::
and stores. )

The Processor also provides a flexible Input/Output system in addition to conventional means of programmed 1/0. In
the Automatic 1/0 Service mode, the Processor acknoweldges all I/0 interrupts and automatically performs much of
the overhead prior to activating the Interrupt Service Routine.

A Direct Memory Access Channel can be added to a Processor memory system. This channel operates over the com-
mon Memory Bus, on a cycle stealing basis, through a Direct Memory Access Port which is built into the Processor.
Two types of Direct Memory Access Channels can be used with the Model 7/16 System: The Selector Channel, which
permits direct data transfer between any standard oriented INTERDATA device controller and memory; and the Direct
Memory Access Channel custom designed by the user for special applications.

2. SCOPE

This specification-is intended to enable tne digital technician to understand the INTERDATA documentation system.
Number Notation, the Part Numbering System, and the Drawing System are described. Illustrations are provided to
help understand these systems. Other publications which may be of interest to Model 7/16 users are shown in Table 1.

A cross reference between INTERDATA part numbers and standard mdustry part numbers for the ICs and transitors
found in the Model 7/16 may be found in Appendix 1.

TABLE 1, RELATED PUBLICATIONS

Title . Publication Number
Universal Clock Instruction Manual 29-265
Users Manual ) 29-261
Model 7/16 Maintenance Manual 29-364*
Multiplexor Bus Buffer Instruction Manual : 29-267
8 Line Interrupt Module Instruction Manual . 29-268

*This General Description is a part of 29~364.

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.




3. BLOCK DIAGRAM

A Model 7/16 simplified block diagram is shown in Figure 1. The Model 7/16 is a 16-bit digital computer. The Pro-
cessor logic is contained on two PC boards:

Card File
Part No, Description Position
35-446 CPU-HI ' 6
35-520 CPU-LO : 4
DISPLAY
CORE
MEMORY TELETYPE
BLOCKS
'
I/0 LINE
PROCESSOR conméu.u_ens PRINTER l
CARD |
. @
POWER

—IT

Figure 1. Model 7/16 Simplified Block Diagram
4, DOCUMENTATION )
This section describes the style and conventions used with INTERDATA documentation,
4,1 Number Notation

The most common form of number notation used in INTERDATA documentation is hexadecimal notation. In this system,

groups of four binary digits are represented by a single hexadecimal digit. Table 2 lists the hexadecimal characters
employed,

TABLE 2, HEXADECIMAL NOTATION DATA

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

To differentiate between decimal and hexadecimal numbers, hexadecimal numbers are preceded by the letter X", and
the number is enclosed in single quotation marks, Examples of hexadecimal numbers are: X'1234', X'2EC6', X'A340',
X'EEFA', and X'10B9",

This information is proprieta-y and is supplied by INTERDATA for the sole
purpose of using end mainta ning INTERDATA supplied equipment and shali
2 not be used for any other purpose unless specifically authorized in writing.




4,2 Part Numbering System

INTERDATA parts, drawings, and publications employ a common numbering system, The part number and drawing
numbers for drawings which describe the part are related. The publication number is also often related to the part
number of the device or program described. TFigure 2 shcvs the format used for INTERDATA part numbers. The

fields are described in the following paragraphs.
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Figure 2, Part Number Format

4.2.1 Category Field. The two-digit Category number indicates the broad class or category to which a part
- belongs. Typical examples of category number assignments are:

01 - Basic Hardware Systems - 13 - Panels

02 - Basic Hardware Expansions ( 17 - Wire and Cables

03 - Basic Software Systems k 19 - Integrated Circuits

04 - Software Packages 20 - Transistors

05 - Micro-programs 27 - Peripheral Equipment

06 - Test Programs 29 - Manuals

07 - Subroutines of General Uti'lity‘ 34 - Power Supplies

10 - Spare Parts Packages 35 - Assembled Printed Circuit Boards
12 - Card File Assemblies 36 - Electro-Mechanical Devices

4,2.2 Sequence Field. The Sequence number identifies a particular item within the category. Sequence num-
bers are assigned serially, and have no other significance,

NOTE

The Sequence Field, like all other part number fields, may be
lengthened as required. The field lengths shown on Figure 2
are minimum lengths (insignificant zeros must be added to
maintain these minimums).

4,2.3 Functional Variation Field, The optional Functional Variation Field consists of the letter "F' followed
by two digits, The F Field is used to distinguish between parts which are not necessarily electrically or mechanically
equivalent, but which are described by the same set of drawings. For example, a power supply may be strapped inter-
nally to operate on either 110 vac or 220 vac. Except for this strap, all power supplies of this type are identical. The
strapping option is easily described by a note on the assembly and test specification drawings. Therefore, this is a
functional variation.

4.2.4 Manufacturing Variation Field, The optional Manufacturing Variation Field consists of the letter "M"
followed by two digits.

NOTE

A part number must contain a Category number and a Sequence
number. All other fields are optional.

This information is proprietary and is supptied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.




The M Field is used to distinguish between parts which are electrically and mechanically equivalent (interchangeable),
but which vary in method of manufacture. For example, if leads are welded instead of soldered on an assembly, the
M Field changes. :

An important exception to the meaning of the M Field exists for categories related to software, Here the M Field num-
ber, when used, indicates the form in which a particular progran is presented. For example, define a program as a
set of machine instructions, These same identical instructions may be presented on punched cards, paper tape, or
magnetic tape; and for any of these they could be in symbholic form. Thus, there are many ways to represent the same
identical program, These ways are identified by the M Field numbers as follows: '

MO1 - Symbolic Punched Cards

MO02 - Relative Binary Punched Cards

MO03 - Absolute Binary Punched Cards

MO04 - Symbolic Magnetic Tape

MO05 - Relative Binary Magnetic Tape

MO06 - Absolute Binary Magnetic Tape

MO07 ~ Symbolic Punched Paper Tape

MO8 - Relative Binary Punched Paper Tape

M09 - Absolute Binary Punched Paper Tape

M10 - Bootstrap Binary Object Punched Paper Tape

M11 - Read-Only-Memory (ROM) Absolute Binary Object Punched Paper Tape
M12 - ROM Wiring and Test Set (ROMWATS) Wiring Punched Paper Tape
M13 - ROMWATS Check Punched Paper Tape

M14 - Eight~bit Paper Tape :

M15 ~ DROM Absolute Binary Object Punched Paper Tape

M16 ~ Relocatable Non~Zoned Loader Format Paper Tape

M17 - Absolute Non-Zoned Loader Format Paper Tape

M18 - Non-Zoned Established Task Object Tape

M19 - Source Cassette

‘M20 - Object Cassette

4.2.5 Revision Field. The optional Revision Field consists of the letter "R followed by two digits. The R
Field is used to indicate minor electrical or mechanical changes to a part which do not change the part's original char-
acter. R Field changes often reflect improvements. A part with a revision level HIGHER than the one specified will
work., A part with a revision level LOWER than specified should not be used,

4.2.6 Drawing Field, The optional Drawing Field consists of a letter from "A" to "E" followed by two digits.
The letter indicates the size of the original drawing. The sizes for each letter are:

A-s8irxi11n
B-11"X17"
C-17"X 22"
D - 22" X 34"
E - 34" X 44"
The two digits indicate the drawing type as follows:
01 - Parts List 13 - Program Listing
02’ - Machine Details 14 - Abstracts
03 - Assembly Details 15 - Program Description
05 - Art Details 16 - Operating Instructions
06 - Wire Run List 17 - Program Design Specification
08 - Schematic 18 - Flow Charts
09 - Test Specification 19 -~ Product Specification
10 - Purchase Specification 20 - Installation Specification
11 - Bill of Material k 21 - Maintenance Specification
12 - Information 22 - Programming Specification

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supptied equipment and shall
4 not be used for any other purpose unless specifically authorized in writing.




4,2.7 Examples, The following list provides some examples of the part numbering system., The numbers
were arbitrarily selected, and in most cases are fictitious.

35-060 The 60th printed-circuit board assigned a par number under this system.

35-060M01 A printed circuit board electrically and mechanically interchangeable with the 35-060, but differing in
method of manufacture. .

35-060F01 A printed-circuit board not electrically and mechanically interchangeable with the 35-060, but described
by the same set of drawings.

35-060R01 A revised 35-060 printed-circuit board. Probably supersedes the 35-060.
35-060A01 The 83 by 11 inch parts list for a 35-060,

35-060B08 The 11 by 17 inch schematic for a 35-060.

06-072 The 72nd utility program assigned a part number,

06-072A13 An 8% by 11 inch listing of the 06-072 program.
06-072M03 An absolute binary deck of punched cards for the 06-072 program.

06-072A12 An 8% by 11 inch information drawing on the 06-072 program. Probably a part of the program.

29-060 The 60th manual assigned a number under this system, Note that this number is not referenced in any
way tothe part number pf equipment described in the manual,

4.3 Drawing System

This section describes the draWings provided with INTERDATA equipment, Note that drawings providea with peripheral
devices and other purchased items may vary from the system described in this Section,

A digital system may be divided 1nto a collection of ‘functionally independent circuits such as memory, Processor, and
1/0 device controllers. These circuits may or may not be saleable units in their own right, but in the electrical sense
they are essentially self contained and capable of performing their function with minimum dependence on other functional
circuits in the system. Hence a functional circuit is treated as a building block. Each schematic contains a variety of
information including type and location of discrete integrated circuits (IC's), pin connections, all interconnections within
the schematic, connector pin numbers and connections to other schematics. Further, the schematics are drawn to re-
flect, in an orderly fashion, all logical operations performed by the circuits. Generally, symbols used on schematics

conform to MIL-STD-806B.

Registers are named according to the following rules:

1. The register mnemonic name has a maximum of three letters, excluding "I, O, Q, and Z',

2. Each bit in the register is numbered, usually starting at 00 on the left, or most significant position, and
continuing t6 N-1 on the right, where N is the number of bits in the register.

3. The 00 bit is the Most Significant Bit and the N-1 is the Least Significant Bit.

The IC's, mounted directly on the logic board, are represented on the schematic drawings by logic symbols, Each -
symbol contains the reference designation, device part number (category and sequence), and symbol mnemonic de-

signation, Refer to Figure 3.

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing. 5)




SAME SHEET DESIGNATION

ANOTHER SHEET DESIGNATION

120 AM IOMI
19-025% 06 NAMEO 12A2
HA 18K4

ENBLI cl
218 -0 RD020 02
17 —0 > RDO3! 04
4 -0 RDO6! o5

Figure 3. Example of a High Speed AND Cate

The designations, numbers, and references shown in Figure 3 are:

120 - This indicates the component location on the logic hoard. Figure 4 illustrates the method generally used
to determine component location on a logic board. With the logic board oriented so that the header con-
nectors (Conn 0 and Conn 1) are on the right, the components are numbhered from left to right starting
in the upper left corner. That is, the first IC in the upper left corner is 01 and the first capacitor is C1,
Test points are lettered right to left from A-Y (omitting I, O, L, E).

19-025- The number 19 is the category number of ICs, and the 025 is the sequence number of the component.

HA - Indicates this component is a high speed AND gate. Some other common designations used are:

B - Buffer HP - High Speed Power Gate

G - Gate HPO - High Speed Power Gate, Open Collector
GH - High Speed Gate P - Power Gate

B - High Speed Buffer SA - Schotty AND Gate

HGO - High Speed Gate Open Collector SG - Schottky Gate

HO - High Speed Gate, Open Collector XOR - Exclusive OR

L1 - This input lead is from area L1 on the same schematic sheet.

10M1. 12A2, 18K4 - Indicate outputs to another logic schematic sheet.

218-0, 117-0, 114-0 - Indicate inputs from Connector 0.

Note *hat the pin numbers (01, 02, 04,05, and 06) correspond directly to the actual IC pin numbers.

Figure 4 also shows the locations of the header connectors (Conn ¢ and Conn 1) and the cable connectors (Conn 2 and
Conn 3). All logic boards always contain Header Connectors 0 and 1, however, any combination (either, both, or none)
of cable conuectors (Conn 2 and Conn 3) may be provided.
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Figure 4. Example of a Logic Board Layout
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Wherever possible, the immediate output of a flip-flop (1 or 0 side) will have a mnemonic name preceded by an 'F'. A
flip-flop whose name is PSEL (Processor selected) will have an output mnemonic, on the 0 side, FPSELO (see Figure
5). This provides the digital technician with an indication when observing a mnemonic at the terminal end of a net, that
the signal is the output of a flip-flop rather than a decoded function.

Clocked devices, flip-flops and counters in particular, are drawn in a manner which indicates information concerning
their inputs. An input which has a circle adjacent to the pin designation implies a low active signal is required to per-
form the specified operation. In addition, an inverted V at the clock input shows that the device changes state on an
edge. Thus, if no circle is present the chip is positive edge triggered. Refer to Figure 5 for examples.

} w )

DS DS
’ | FPSEL! PSELO b | b |
. 9-045 : 19-089 19-027
—Q” ne } HG HG
o FPSELO > c c o
DC DC
A. NEGATIVE EDGE TRIGGERED B. POSITIVE EDGE TRIGGERED C. POSITIVE LEVEL TRIGGERED

Figure 5., Examples of Clocked Devices

Y

Figure jfprovides the pin numbering scheme for the header and cable connectors. Header connectors always have

2 rows of pins and 42 positions. Cable connectors always have 2 rows of pins but may vary in the number of positions.
The number of positions may only vary in'increments of five positions (10 contacts). For instance, if 24 positions are
desired, five blocks of five positions each (25 positions) must be used.
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Figure 6, Connector Pin Numbering
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A net is defined as an electrical connection between two or more points in a circuit, Ordinarily, a net has an origin-
ating end (usually a collector where the signal is generated) and one or more terminating ends. Often it is convenient
to assign descriptive mnemonic names to nets as a way of identifying them on schematlcs. Whether a net is named or
not is sometimes arbitrary., However, a net is always assigned a name if:

1. The net is contained on one drawing sheet but is not st~ n as a complete solid line on that sheet,

2. Part of the net appears on more than one sheet. )
3. Part of the net connects with a different schematic.
4

. Part of the net leaves a logic board.

If a net is named, the following rules are observed,

1. All mnemonic names are a maximum of six characters.

All decimal digits and upper case letters except the letters "1, O, Q,- and Z" are permitted.

2.
3. No other characters permitted.
4

. Where possible, mnemonics are descriptive. However, it should be recognized that descriptive names are
not always possible and a danger of misinterpreting a mnemonic exists.

Mnemonic names are not repeated within a schematic.

=]
.

6, Every mnemonic is suffixed by a state indicator. This. indicator consists of the digit '"1" for the logically
true state, or the digit '""0' for the logically false state., For example, the set side of a flip-flop would
have the '"'1'" state indicator, while the reset side would have the '"0" state indicator. The state indicator
for a function changes each time that function is inverted. Thus, the state indicator permits assigning the
same mnemonic to functions that are identical except for an inversion.

Logic '0' = ,4VDC or less, Logic '1' = 2.4VDC or more.

7. When a logical function is inverted, an inversion indicator is added after the state indicator. This allows for
functionally equivalent, but electrically different nets to have the same mnemonic name, For example,
assume a signal NAME1, NAME1 may be inverted to produce NAMEO, If NAMEO is then inverted, NAME1A
is produced. NAME1 and NAME1A are functionally equivalent, but physically different nets.

Sometimes a net fans-out to many sheets in a schematic. It is also possible for a net to fan-out to sheets in different
schematics, In these situations, the net is assigned a mnemonic name. The net is also '""zoned" from sheet to sheet

to allow for properly identifying the originating and terminating ends of the net. The originating end of a net is defined
as the collector at which a signal is generated. All other points to which the net connects are called terminating ends.
When a lead leaves a sheet at the originating end, it is zoned to cach and every shect on which the net reappears, hy
indicating first the page number, followed by the schematic numbher that contains the page. For example, assume that
the gate shown on Figure 3 is on a schematic, sheet 20.  The output, NAMEO, appears on sheets 10, 12 and 1% of the
schematic. Note that the schematic number is implied. When a net enters a sheet from another sheet, it is labeled
with the same mnemonic name, and is zoned back to the originating end ofsthe net only. Thus, on Figure 3, the ENBLI1
may, however, have many other terminations in addition to the one shown. Generally then, when a net leaves the sheet
where it originates, it is zoned to every other sheet where the net terminates, while the terminating end is zoned only
to the originating sheet. Note that in the Model 7/16 schematics, signals are co-ordinated between sheets only when the
sheets are related to the same board. When a signal leaves a board, the Back Panel Map must he used,

When a lead leaves a logic hoard, it usually does so through a logic board back panel connector pin. These connector
pins must be shown on the schematic even if the complete net is shown on one drawing sheet, Only the connector pin
number need be indicated under the pin symbol, since the connector number itself is implied by the logic board loca-
tion number in the logic symbol or in the footnote. Thus, on Figure 3, RD061 enters the logic board on Pin 114 of
Header Connector 0.

Figure 7 is a typical schematic sheet with call-outs illustrating many of the conventions described in this section.

The schematic drawings for the basic Digital System and some of the more common expansions are commonly included
in the rear of the appropriate Digital System Maintenance Manual, Schematic drawings for other expansions are
included with the expansion or with the publications that describe the expansion,

This information i$ prog. wtary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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INTERDATA Part Number

19-001
19-002
19-003
19-004
19-005
19-006
19-007
19-008
19-009
19-010
19-012
19-013
19-014
19-015
19-016
19-017
19-018
19-019
19-020
19-021
19-022

19-023

19-024
19-025

19-026

APPENDIX 1

PART NUMBER CROSS REFERENCE TABLE

Type

Dual 4 Input Nand DTL
Triple 3 Input Nand DTL
Quad 2 Input Nand DTL
Hex 1 Input Nand DTL
Dual Power Gate DOC
Dual Buffer DTL
Flip-Flop DTL

Gate ﬁ)xpa.nder Dual 4 Input DTL
8 Bit Stack DTL
Differential Compartor LIN
Dual 4 Input Buffef TTL
Quad 2 Input Nand DTL
Dual J-K Flip-Flop DTL
Hex Inverter 1 Input

Quad 2 Input TTL

Triple 3 Input TTL

Dual 4 Input TTL

Single 8 Input TTL
Operational Amplifier LIN
Quad 2 Input Power DOC
Dual J-K Flip-Flop TTL

Selected Dual Buffer 19-006 with
20-30 nsec. delay DTL

Triple 3 Input AND TTL
Dual 4 Input AND TTL

2-2-2-3 Input AND-OR-TTL

JEDIC Number

15861
15863
15849N
15837N
8633N
1582N
15848N

15833N

903059 (Fairchild)
72710L

74H40H

15846

158097N

74H04H

74HOON

74H10N

T4H20N

MC3015 (Motorola)
MC1709C (Motorola)
15858N

MC3061P (Motorola)

15832N

7T4H11IN
74H21IN

74H52

Al



INTERDATA Part Number

19-027
19-028
19-029
19-030
19-031

19-032

19-033
19-034
19-035
19-036
19-037
19-038
19-039
19-040
19-041
19-042
19-043
19-044
19-045
19-046
19-047
19-048
19-050
19-051
19-055
19-056
19-057
19-058
19-059

19-060

Al-2

_Type_
4 Bit Latch TTL
4 Bit Adder TTL
Quad Exclusive - OR TTL
4 Bit Shift Register TTL
One Shot TTL

1 out of 10 Decoder TOC

Sense Amplifier LIN
Retriggerable One Shot TTL

4 Bit Counter TTL ‘

Quad 2 Input Open Collector TTL
High Performance Operational Amp
Dual 4 line to 1 line Mux TTL

4 Bit ALU TTL

Look Ahead Carry TTL

4 x 4 Register Stack TTL

Dual Retriggerable One Shot TTL
Quad 2 Input Open Collector TTI
Hex-Inverter Open Collector TTL
Dual J-K Flip-Flop TTL

Quad RS-232C Line Driver

Quad RS-232C Line Receiver

8 Bit Shifter

8 Input Nand TTL

1024 Bit PROM TTL

Quad 2 Input Nand STTL

Quad 2 Input Nand Open Collector STTL

Hex 1 Input Inverter STTL
Triple 8 Input Nand STTL
Triple 3 Input AND STTL

Dual 4 Input Nand STTL

JEDIC Number

7475N

7483N

7486N

7495N'

7T412N

74145N

5445

7445

7524N

74122N

74193N

7438N

7748393 (Fairchild)
74153

74181

74182

74170

74123N

T4HO1N

7T4HO5N

74H106
MC1488L (Motorola)
MC1489AL (Motorola)
74198N

74H30

74187 (Fairchild)
74500

74503

74804

74510

74811

74520



INTERDATA Part Number

19-061
19-062
19-063
19-064
19-065
19-066
19-067
19-068
19-069
19-070
19-071
19-072
19-073
19-074
19-075
19-076
19-077
19-078
19-080

19-081

19-082

19-083

19-085

19-086
19-087
19-088
19-089

19-090

19-091

_Type

Dual 4 Input Buffer STTL

2-2-3-4 Input AND-OR Inverter STTL
Dual D Edge Triggered Flip-Flop STTL
Dual J-K Flip-Flop STTL

Quad 2:1 Max Non-inverting STTL
Quad 2:1 Mux Inverting STTL

4 Bit ALU STTL

Carry Look Ahead STTL

8 line to 1 line Mux STTL

4 Bit Syncronous Counter TTL

Quad D Edge Trig'gered Flip-Flop

4 Bit Léft/Right Shift Register TTL
Dual 4:1 Mux Tri-State TTL

8 Bit Priority Encoder TTL

16 x 4 Register Stack TTL

1024 Bit Memory MOS

266 Bit Memory TTI.

Dual 4 Input Nand-OC

High.-Speed PROM

Univ. Asynchronous Receiver/Transmit-
ters

2-2-3-4 Input AND-OR Invert Open
Collector STTL

9 Bit Parity Generator/Checker STTL

Monolithic Timing Circuit

741 C DIP Operational Amplifier
747 DIP Operational Amplifier

737 C DIP Operational Amplifier
Duai D Edge Triggered Flip-Flop

High Speed (710) Differential Compara-
tor DIP

Retriggerable Single One Shot

JEDIC Number

74540

74564

74874

745112

745157

745158

745181

745182

74151

74161

74175

74194

8214 (National)
9318 (FFairchild)
3101A (Intel)
TM54062

6531 (Monolithic Memories)
74522

82529 (Signetics)

TR1042A (Western Digital)

74565

82562 (Signetics)

MC1555 (Motorola)
NEB’55V (Signetics)

U6A7741393 (Fairchild)
U7A774 (Fairchild)
U6A773393 (Fairchild)
T4HT74

U6A771093 (Fiarchild)
9600 (Fairchild)

Al-:



INTERDATA Part Number

19-092
19-093

19-094

19-095

19-096

19-097
19-098
19-099
19-100
19-101
19-102
19-103
19-104
20-001
20-002
20-003
20-004

20-006

20-007
20-008

20-009

20-010
20-011
20-012
20-013
20-014
20-015
20-016

20-017

Al-4

Type

Negative Voltages Regulator
Positive Voltages Regulator

Voltage Regulator

Linear Positive Voltlage Regulator

First In-First Out Serial Memory
G4 Word 4 Bit

Amplifier

Quad 2:1 Multiplexor Non-Inverting
Dual Sense Amplifier

Driver

4-2 Input Buffer

6-1 Input Buffer OC

1 out of 10 Decoder

Current Switch

Transistor NPN High Speed Switch
Transistor PNP 500 MA
Transistor

Transistor NPN

Transistor NPN 15 Amps 100W T03
case

Transistor NPN 3 Amps
Transistor PNP 3 Amps

Transistor Triac 2 Amps 100V

Transistor NPN 500 MA Code Driver
Transistor Photo

Transistor PNP High Current Switch
Transistor NPN

Transistor NPN

Transistor PNP

Transistor PNP

Transistor NPN

JEDIC Number

MC1463R (Motorola)
MC1469R (Motorola)

UGAT723393 (Fairchild)
MC1723CL (Motorola)

U9H7805393 (Fairchild)

3341 (Fairchild)

LI10002H (National)
74157

75234N

75452N

7437N

7407N

7442N

75325N

2N3646

MPS6534 (Motorola)
2N 3902

2N5189

2N3055 (RCA)

TIP31A

TIP32A

A03001 (Electronic Control

Corp).
2N5845
2N5777
2N2907
2N3303
2N4238
2N4235

2N3740

2N3766



INTERDATA Part Number Type JEDIC Number

Diode Bridge Rectifier

20-018 ‘Fransistor, Power Silicon NPN 2N3054

20-019 . Transistor NPN Fast PWR Switch 2N6308 (Motorola)
20-020 Transistor Switching 1 Amp T05 can 2N3725 .

20-021 . Transistor NPN Silicon MPS3646 (Motorola)
20-022 Transistor NPN IN1711

20-023 Transistor PNP 2N2905A

20-024 Transistor Switch 2N3776

21-025F01 1K ohm-15 to Common DIP 898~1-1K ohm (Beckman)
21-025F02 470 ohm- 15 to Common DIP 898-1-470 ohm (Beckman)
21-025F03 330 ohm-15 to C(;mmon DIP 898-1-~330 ohm (Beckman)
23-001 Diode‘High Speed-High Current 1N914

23-002 Diode 5.1 V Zener 1M5. 1ZS5 (Motorola)
237003 Diode 10V Zener 1M10ZS5 (Motorola)
23-004 Diode 6.2 V Zenef 1M6. 27ZS5 (Motorola)
23-007 Diode Mot Bridge MDA962-2 (Motorola)
23~008 Diode Int. Rectifier 40HF-5R

23-009 Diode 1N4735

23-010 Diogle Int. Rectifier S1Y1P

23-011 Diode Rectifier 2N681

23-012 Diode Thermister KA31J1 (Fenwall)

23-013 Diode 9.4V 1IN2163

23-014 Diode 1N3880

23-015 Diode 1N3889

23-016 Diode Bridge Recitifer VS448 (Varo)

23-017 Diode 1IN2070

23-018 Diode 18 V Zener 1N4746A

23-019 Diode 1N3615

23-020 Diode 8.2V Zener IN756A

23-021 Diode 9.1V Zener IN757A

23-022 Diode 3.3V Zener IN746A

23-023 KBH2506 (General Instrum nt)

At -



INTERDATA Part Number

23-024

23-025

23-026

23-027

23-028

23-029

23-030

23-031

23-032

23-033

30-018

30-019

Al-6

Type

Diode, Power Fast Rec. 30 Amps.

Diode, Power Fast Rec. 3 Amps.
Triac 600V 30 Amps

Dijac 32V

Power SCR Thyristor

Diocle

Dioce

Diode 6.6 V Zener

Diode 8.8 V Zener

16 Diode Array

100 nsec. Delay Line 10 taps

50 nsec. Delay Line 10 taps

JEDIC Number

1IN3909

A115A (General Electric)
2N6162

IN5761

2N4441

1N4607

1IN4156

1N4736

1N4739

45190 (Litton)

30-018 (Princeton Advanced
Eng.)

30-018 (Princeton Advanced
Eng.)
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M71-SERIES

MODEL 7/16
INSTALLATION SPECIFICATION

1. INTRODUCTION:

The INTERDATA Model 7/16 Digital System features a highly modular structure which permits configurations to suit
the user's exact needs. It provides the means for convenient expansion as the user's requirements grow. This docu-
ment describes the Processor and System Expansion Chassis, Power Supply Mounting. Filler and Display Panel moun -
ing, and the interconnecting cables. Printed circuit boards are discussed with respect to cabling and location only.
Circuit descriptions of these boards are provided in the appropriate majntenance or instruction manuals, Note that the
following discussion assumes that the equipment is mounted in standard INTERDATA cabinets. In addition, this specif -
cation covers the installation of the Basic Switch Control Panel and Model 7/16 Memory.

2. MECHANICAL COMPONENTS

This section is intended to familiarize the reader with the mechanical components that are discussed here (i.e., Cabint
Uprights, Chassis Support Rails, Filler Panels). Figures 4 through 8 provide the dimensions and mounting configura-
tions for the Rack, Chassis Support Rails, and Filler/Display Panels. Note in Figure 8, that while 3 1/4", 7", and

10 1/2" Filler Panels and the Display Panel mount the same way (via retaining brackets), the smaller 1 3/4" Filler
Panel mounts with spring clips.

3. POWER SUPPLY MOUNTING

The Power Supply mounts in the rear of the cabinet, behind the Processor or Expansion Chasgis. 1t is attached to the
right mounting upright (looking from rear). Either of two Power Supplies may be supplied with the Model 7/16 System.

WARNING

Before hinging out the power supplies, the rack
levelling feet should be lowered. After the levellers
are in contact with the floor surface, up to three
power supplies may be hinged out at one time.

34-017 and 34-020 Power Supplies. The 34-017 and 34-020 supplies attach to the mounting upright via four 10-32
X 1/2 Lg PHPS screws. -See Figure 9,

When either power supply is in the installed operating position, it is secured to the left rear upright by two 10-32 screv s.
The power supply cable connects to terminal lugs at the right rear (looking from rear) of its respective Processor or
Expansion Chassis via faston lugs and a connector for fan AC power. Refer to Figure 10. There is adequate slack
provided in the cable to allow the Power Supply to hinge out freely. In order to prevent the cable from being pinched
between the Power Supply and the Chassis Support Rails, a service loop is required. A maximum of five power supplie
may be mounted in one rack.

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.




3.1 New Dower Supplv

INTERDATA now has several new Power Supplies available for use with its line of digital systems. These supplies
are manufactured by INTERDATA, and may replace those previously used. This section provides information on
these new supplies, and on several associated changes to INTERDATA systems.

There were three power supplies available:
Aodel Number 34-012 Power Supply. The 34-012 is the original power supply. This unit has a transtormer
that always supplies 115V for fan power at both 115V and 230V strappings. It supplies chassis fan power with
a male connector (now discontinued).
Model Number 34-017 Power Supply. The 34-017 is the 25 ampere version of the INTERDATA supply. This unit
supplies 115V or 230V depending on AC source for fan power. Chassis fan power is supplied with a U. L., approved
female connector. '
alodel number 34-020 Fower Supply. The 34-020 is the 50 ampere version of the INTERDATA supply. The fan
power consideration and the output connector are the same as for the 34-017 unit.

Two types ol fan jumper cables are provided. Cable 17-181 is wired with two male connectors, while cable 17-287
is wired with one male and one female connector. ’ ’

Because the newer power supplies supply line power for the fans, it is necessary to re-wire the fans in the
chassis to operate with 280VAC. The New Chassis provides an AC power switch for switching fan power to
cither voltage. When using the newer supplies (34-017 or 34-020) with the former chassis, only 115V opera-
tion is possible, unless the chassis is modified,

3.2 Configuration Data
The 34-uv.i.. may be replaced in the following ways.

25 AMDP ‘ 34-012 (1 each) Replaced by 34-017 (1 each)
50 AND | 34-012 (2 each) Replaced by 34-020 (1 each)

The following paragraphs outline the factors involved in using different combinations of chassis, power supplies, and
cables.

1. The 34-012 with the "Former Chassis".

This unit is used for 115/230V operation. The "Former Chassis' (1 or 2 fan) is wired for 115V operation
and equipped with two female connectors for fan power. Refer to Figure 1.

N’
z ™,
z p=4
< 0o
w o o E
o g (2N S
g5 iz POWER
5 235 SUPPLY
- a o 34-012
F F
E E M C
M ] A O
A A L N
L L E N
/ : E

Figure 1. Former Chassis

Tivs information s proprietary and is supplied by INTERDATA for the sole
| ourpose of using and maintaining INTERDATA supplied equipment and shalt
b Nt be ¢ ¢ e ey other propose u less  ecifically autharized n owniting



2. The 34-012 Power Supply with a "New Chassis!.

This unit is used for 115/230V operation, however, the 115/230V fan switch on the "new chassis' musl yo
main in the 115V position for 115V or 230V cperation. I two or more "new chassig" arc nowered, inacee
fan jumper cable, 17-181, must be replaced by cable i7-287,

NOTE

The "new chassis" (1 or 2 fan) is wired for 115/230V fan
operation and equipped with one male and one female con-
ncetor for fan power. See Figure 2.

POWER
SUPPLY i
34-012 !

o | [ |

220 PO

mr>=
Zz00

115V POS
Figure 2. New Chassis

3. The 34-017 Power Supply with a "New Chassis",

This unit is used for 115/230V operation, however, the 115/230V fan swiiuh on the chosans ot
matched with the 115V or 230V strapping in the Power Supply.

4. The 34-017 Power Supply with a "Former Chassis".

-This unit is used for 115V operation (ONLY) using cable 17-181.

NOTE

The "former chassis' must be rewired for 230V operation.
Kits 39-020F01 (1 fan) and 39-020F 02 (2 fans) must be used
to convert a chassis wired for 115V to 115/230V fan operation.

3.3 Exhaust Fans

New exhaust fan plates are equipped with a switch to provide either 115 or 230VAC operatioa. See Fisuve |

O

115V

% P oz

236 VAC
®)

Figure 3. Fan Switch Setting

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and spau
not be used for any other purpose unless specifically authorized in writing.




WARNTIIC

All AC fan connectors on Power Supplfes which are not con-
nected to mating receptacles MUST remain covered or short-
ing may occur. See Figure 4,

34-012 ,‘\ﬁ__‘ COVER

26-091

017 P COVER
' 29.092

Figure 4. Fan Connector Caps

purpose of using and waintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

This information is proprietary and is supplied by INTERDATA for the sole




4. PROCESSOR AND EXPANSION CHASSIS MOUNTING

Two Expansion Chassis (10 inch and 15 inch) are available for expanding the Model 7/16 Digital System. The (15 inch)
Expansion Chassis has the same over-all dimensions as the Processor Chassis. See Section 8 on Configuration.

The Expansion or Processor Chassis slides into the rack on the two Chassis support rails (see Figures 6 and 7) from
the front of the rack.

CAUTION

No chassis should be mounted in cantilever fashion,
Chassis support rails MUST be used. If a rack cabinet
other than an INTERDATA cabinet is used, consult rack
manufacturer for proper support rails.

The chassis support rails are fastened to the mounting uprights at the front and rear of the rack. Slots are provided in
the rails to allow vertical adjustment. The Expansion or Processor Chassis are screwed in place at the mounting up-
rights in front of the rack. All Expansion Chassis mount below the Processor Chassis. Expansion Chassis cabling is
discussed later in this document. Figure 11 shows Expansion Chassis location with respect to the filler panel and power

supply.

PERFORATED TOP - 60% OPENAREA

REAR DOOR

N\

MTG. UPRIGHTS <] |
(2 PAIR)

SEE FIGURE 2 le—— BASIC RACK FRAME

/{“—\ THRU HOLES FOR

BOLTING ADJACENT
STRUCTURES

CASTERS 8 LEVELERS
UNDER BASE OF RACK

REMOVABLE COVER PLATE
FOR "RAISED FLOOR"
CABLE ROUTING

3
\
\
\
\
4
N

FRONT VIEW

Figure 5. Basic Cabinet

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing. 5
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Iigure 6. Basic Cabinet Physical Dimensions
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A 3-i/4
B 7
C 10-1/2

FILLER PANELS
8
DISPLAY PANEL NO.10 SPLIT LOCK. (4)
NO.10-32 X3/8LG PHPS (4)

t

/‘] 2 SLOTS 1/4W X I-1/4 LG FOR

¢ 22-7/16 ! VERT. ADJUSTMENT

/2 :

o

I‘:e/ CHASSIS SUPPORT RAIL
3

Figure 7, Chassis Support Rail

METHOD. USED TO MOUNT
1-3/4" FILLER PANEL
18- 5/16

80oLTS TO .
RACK UPRIGHT

SPACER (2)

RETAINING BRACKET (2)

NO.10 FLAT WASH.(4)

Figure 8. Typical Mounting Configuration for Display and Filler Panels

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other ‘purpose unless specifically authorizad in writing.
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Figure 9. 34-017 and 34-020 Power Supply Mounting

purpose of using and maintaining INTERDATA supplied squipment and shall
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Figure 11. Processor or Expansion Chassis Location

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.
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4.1 15 Inch Expansion Chassis

The 15 inch Expansion Chassis contains eight universal expansion slots which can accept combinations of memory mod-
ules, single board peripheral controllers, system modules, Selector Channel, or user designed interfaces. Included
with this chassis are the cooling fans and interconnecting cables., The chassis may be ordered with or without a power

supply.

4.1.1 7 and 10 Inch Boards in a 15 Inch Chassis. A 10 inch I/O Controller (provided it does not use Connector 1)
may be inserted in a 15 inch chassis via the 02-234 1/O Adapter Kit (see Figure 8). One or two 7 inch boards (half
boards) may be inserted into a 15" chassis via the 16-398 Half Board Adapter Kit (see Figure 13), The Half Board Adap-
ter Kit may hold two active 7" boards or one active and onc blank 7" board, depending on requirements. No wiring
takes place between the boards and the adapters. The adapters arc designed such that the connectors on the boards plug
directly into the Expansion Chassis.

i N =)

10" BOARD

L e
L

e __
N A

Iligure 12. 02-234 I/O Adapter (Top View)

rt]L JEB# ﬁ@

HALF BOARD HALF BOARD 1

5) ['—— CABLE EXIT PATH

) © ]
(TO 1/0 PANEL OR

A\ = @H@ —/— — DEVICE ) ON RIGHT
L i . [ - SIDE OF CHASSIS

Figure 13. 16-398 Half Board Adapter

This intormatian 15 proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
10t be used lor any other purpose unless specifically authorized in writing
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4.2 10 Inch Expansion Chassis

The 10 inch Expansion Chassis contains six 10 inch I/O expansion slots which can accept any combination of up to six
10 inch wire-wrap or copper peripheral controllers, syst ms, modules, or user designed interfaces. Included with
the chassis are the cooling fans and system interconnecting cables. The Power Supply is separate.

5. DISPLAY PANEL INSTALLATION

The optional Model 7/16 Hexadecimal Display Panel is electrically tied to the Processor via one connector and seven
Faston lugs. The connector is installed on Connector 3 of the CPU-LO board (35-520) and the seven terminal lugs
mate into a terminal strip on the left side of the Processor Chassis. The terminal lugs are identified at the Faston
connector and are mated to their corresponding terminal pin (C1, C2, etc.) on the chassis, See Figure 10.

The Hexadecimal Display Panel is physically mounted to the brackets provided on the Processor Chassis. The 1 3/4
inch Filler Panel is mounted directly below the Hexadecimal Display Panel on this same chassis. Tefer to Figure 10.

6. BASIC SWITCH CONTROL PANEL INSTALLATION

The Basic Switch Control Panel is connected to the Processor in the same manner as the Hexadecimal Display Panel
discussed above, Only two Faston connectors are provided with this assembly, but their installation is the same.

The Panel on which the switches are installed may be mounted to the chassis uprights with standard 10-32 hardware.
This panel is intended to mount behind a door or filler panel to prevent ecasy accessibility when the system is running.
The Hexadecimal Display Panel option, the Automatic Loader option, and the Basic Switch Control Panel option may

not be installed together on the same Processor.
7. MEMORY INSTALLATION AND EXPANSION

The first Model 7/16 memory module must be installed in Slot 5 of the Processor card file. Further memory expan-
sions are installed in adjacent slots in this chassis, Slots 0 and 1 of the Processor Chassis must not be used for mem-
ory if the system includes more than six-8KB memory modules. These slots may be used for I/O controllers or Slot
0 may be used for a Selector Channel. For systems with more than six-8KB memory modules the fifth memory mod-
ule must be installed in Slot 7 of the first expansion chassis. This is necessary to insure proper temperature track-
ing characteristics for the memory voltages from the Expansion Chassis Power Supply. The additional modules are
then installed in one of the slots prewired to accept that module. Refer to the Configuration Data Sheet, Figure 14,
for module assignments. When memory is installed in an expansion chassis, the 1K ohm resistor between TEMA and
TEMB at the back panel must be removed. If for any reason the memory module installed in Slot 7 is removed (see
Figure 10), the resistor must be replaced before applying power. A strap option located on the Model 7/16 CPU-HI
(35-446) is used to indicate to the Processor whether the system has parity in non-parity memories. See 35-446E03
component locator. Strap M to N for non-parity and Strap L to M for parity memory.

NOTE

Parity and non-parity memories may not be mixed in a system.

8. PRIMARY POWER FAIL/AUTO-RESTART INSTALLATION

Install the logic card (35-448) for the Primary Power Fail/Auto-Restart option on the back panel of the CPU chassis
at Slot 6, Connector 0 with the apparatus side up. The cables (17-182F 01 and 17-182F02), which supply 12 VAC to
the logic card, comnect between C1 on the logic card and C1 on the back panel and C3 on the logic card and C3 on the
back panel as indicated on the cables. On the CPU-HI board (35-446) remove the jumper between J and K and add a
jumper between H and K. (These letters refer to designations on the component locator, 35-446E03 only.)

9. CONFIGURATION

9.1 System Expansion Chassis
When configuring a multi-chassis system there are four rules that must be followed:
1. The system Expansion Chassis must be mounted below the basic Processor Chassis.
2. All chassis must be contiguous.
3.  All 15 inch system expansion chassis must be mounted above any 10 inch system Expansion Chassis.

4. Multiboard peripheral device controllers (on 10 inch circuit boards) can only be used in the 10 inch system
Expansion Chassis.

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall

not be used for any other purpose unless specifically authorized in writing. ‘1



9.2

Circuit Board Distribution

Model 7/16 Digital Systems may be configured in a variety of wavs. However, the following (actors must be considered
when determining circuit board distribution within the basic Processor and the system Expansion Chassis. See Figure 14,

1. The Selector Channel ean he placed in Slot 0 or Slot 2 of the Processor Chassis, or Slots 6, 4, 2, or 0
of the system Expansion Chassis.

2. All slots on Connoctor 1 bhelow the position where the SELCH is inserted hecome SELCH Bus slots. (This
only applies within the chassis containing the SEI.CIL.) The SELCH Bus extends down the left sidc connec-
tors (front view). Note that all device controllers on 10" adapter boards connect to the Multiplexor Bus
from the right side connectors (front view). Therefore, these device controllers may be inserted in vacant
SELCIH Bus slots, but will not be on the SELCH Bus. This also applies to all 7" hoards on adapters, in-
stalled on the right side.

3. The SELCH Bus can be extended by cable to any cven numbered slot in an 1/0 chassis adjacent to the chas-
sis containing the SELCH controller.

4. All device addresses are hard-wired on the device controller cards, (device addresses may be changed at
option) so that the distribution of 1/0 device controllers in the chassis normally need only be considered as
a matter of priority in the RACKO/TACKO "daisy-chain' and convenience.

5. Blots 5, 4, 3, 2, 1, and 0 of the Processor Chassis and all slots of the universal Expansion Chassis are pre-
wired with memory module addresses for up to 64KB. It is mandatory that Slot 5 of the Processor Chassis
be used for memory., If memory is installed in an Expansion Chassis it is mandatory that one module is in-
stalled in Slot 7.

6. The 15 inch system Expansion Chassis, and the basic Processor Chassis may only be used for single board
I/O device controllers unless the interconnection between boards takes place via cables installed on the outer
edge of the board. TFor multi-board 10 inch device controllers, the 10 inch system Expansion Chassis must

be used.

7. Priority is established by the physical placement within a chassis. Priority for interrupt driven devices
should normally he established in order of descending speed, i.e., drum higher than magnetic tape, and card
reader higher than a paper tape reader, ote. :

INTERDATA Configuration Data Sheet B, Figure 1.1, indicates possible circuit board distribution in the basic Processor
and System Expansion Chassis.

9.3 Back Panel Wiring

The Acknowledge Control line from the Processor carries the Interrupt Acknowledge (ACK) signal. This line breaks
up into a series of short lines to form the "daisy-chain" priority system. The ACK signal must pass through every con-
troller that is equipped with Interrupt Control circuits. Refer to Figure 14 to determine order of priority.

Back panel wiring for interrupt control at a given position is: The Received ACK (RACKO) at Pin 122-1 and the Trans-
mitted ACK (TACKO) at Pin 222-1. The daisy-chain bus is formed by a series of isolated lines which connect Terminal
222-1 of a given position to Terminal 122-1 of the next position (lower priority). On unequipped positions, a jumper
shorts 122-1 and 222-1 of the same connector to complete the bus. Back panels are wired with jumpers on all positions.
Whenever a card chassis position is equipped with a controller, the jumper from 122-1 and 222-1 must be removed from
the back panel at that position.

For controllers that occupy several positions, the jumper is removed only at the position where the controller board
has ATN/ACK circuits. For details on the various devices, see the appropriate installation specification.

9.4 System Configuration

System configuration data is provided in the User's Manual, Publication Numher 29-261.

This information 15 proprietary and 15 supplied by INTERDATA for the sole
purpase of using and maintaining INTERDATA supplied equipment and shall
l not be used for any ather purpose unless specifically authorized in writing,
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Figure 14. Configuration Data Sheet
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9.5 Terminators

The termination end of both legs, Conncctor 0 and 1, ol the Multiploxor Bus must have a standard INTERDATA termi-
nation card (35-433) installed. These cards arc installed, on {“¢ back panel at the lowest numbered slot of both con-
nectors on the Multiplexor Bus that exists, e.g., If a Selector Channel or bus buffer is installed in Slot 4 on the first
expansion chassis and only the Processor Chassis and one Expansion Chassis is used in the system, the Multiplexor
Bus must be terminated at Slot 0, Connector 0, and Slot 5, Connector 1 of the Expansion Chassis. In addition, the
huffered bus or the SELCH Bus should be terminated at Slot 0, Connector 1 of this chassis.

Depending upon system configuration, any SELCH Bus or buffered bus may be terminated by a 15" Terminator (35-433)
or a 10" Terminator (35-434). The choice of terminators depends on the type of chassis in which the last slot of the bus
is present.
10. CABLES

10.1 Power Cables
The standard INTERDATA Cabinet is wired for 30 Ampere service. On the main power cable (part of the AC Distribution
Panel), the 30 Ampere UL plug is a three wire, twist lock, grounding 125 volt V (Hubbell #2611 or equivalent) connector.
A 30 Ampere, 125 VAC receptacle (Hubbell #2610 or equivalent) is required to accept this plug, INTERDATA also offers
20 Ampere service with a 20 Ampere UL plug (Hubbell #5364 or equivalent) having one blade perpendicular to the other

two blades. A three wire, grounding 20 Ampere 125 VAC receptacle (Hubbell #5362 or equivalent) is required to accept
this plug.

10.2 System Expansion Cable

A number of standard cables are available for configuring systems made up of the INTERDATA Expansion Chassgis dis-
cussed in Section 4. The choice of cables is dependent upon system configuration. The following cables are available:

1. 17-162 and 17-163: 1/0 and Memory Expansion Cables (sce note)

The 17-162 cable is used to connect thie "0'" conncctor field and the 17-163 cable is used to connect the "1" connector
field from the Processor to the corresponding connector in the first 15 inch expansion file. The expansion file must be
mounted immediately below the basic Processor as these cables contain the memory bus which is restricted to the first
15 inch expansion only.

These cables are always used in pairs.
2. 17-193: 1/0 Expansion Cable, Connector 0"

This cable is used to connect the '"0" connector field hetween two adjacent 15" card files.

3. 17-194: I/O Expansion Cable (sec note)

This cable is used to conneect the ""1'" connector 1/0 fields hetween two 'adjacent 15" card files.

4. 17-216: I/0 Expansion Cable, 36 Inch Long
This is a 36" long cable. It can be used to connect two 15" files that are not adjacent.

It must not be used to extend the basic Processor Mutiplexor Bus.
It can be used to extend a buffered bus or a SELCII Bus, It plugs into a 1" side connector. The "'receiving" end
can plug into the "0" or "1" side of the expansion file.

5. 17-214: 15" to 10" Expansion Cable

This cable is used to connect the "'0" connector field of a 15" card file to a lower adjacent 10" card file. It provides an
8 bit I/0 bus to the 10" card file.

This information s proprietary and is supplied by INTERDATA for the sole
purpose of using and mzmntaning INTERDATA supplied equipment and shall
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6. 17-166: 15" to 10" I/O Expansion Cable, 36 Inch Long

This cable is used to connect the '"1" side of a 15" expansion file to a 10" expansion file. It provides an 8 bit I/O bus tc
a 10" card file,

It must not be connected to the basic CPU Multiplexor Bus.
It may be driven either by a Selector Channel or a bus buffer.
Can be used on the older 10" card file (13 1/0 slot).

7. 17-183: "0'" to "1" Connector

'

This cable can be used to interconnect the "0 field and the ''1'"" field within a 15" card file.
It can also be used to connect a "0'" side (Slot 0) of a file, to the "1" side (Slot 7) of the next adjacent file, or vice verse
8. 17-215: 10" to 10" I/O Expansion Cable

This cable is used to connect two adjacent 10" card files.

NOTE

On the receive end of either a 17-163 or 17-194 cable a strap
is installed in the factory. This strap must be removed un-
less the cable is being used to jumper a private I/0 Bus
(SELCH or bus buffer), This strap jumpers Pin 222-0001

of the upper chassis to Pin 122-0701 of the first expansion
chassis. If these cables are used to extend a SELCH or

bus buffer the following wiring changes are required on

the lower chassis:

K

Remove the strap from Pin 134-0700 to Pin 122-0701

Add the strap from Pin 134~0700 to Pin 122-0700

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose untess specifically authorized in writing. 15/1‘




01-070R01A2
June 1971

M71-SERIES
MODEL 7/16 PROCESSOR
MAINTENANCE SPECIFICATION

1. INTRODUCTION

The Model 7/16 is a low cost, 16 bit general purpose minicomputer. It is a fourth generation Processor suitable [or us e
in data communications, process control, or stand-alone scientific computer applications. The Processor is modulari
constructed for easc of maintenance and is compatible with all building blocks in the INTERDATA product linc.

2, SCOPIL

This specification describes the functional operation of the Model 7/16 Processor and provides maintenance informatios
uscful to the digital technician in maintaining this Processor. A block diagram analysis, a micro-program description.
and a functional analysis of major Processor arcas arc included.

3. BLOCK DIAGRAM ANALYSIS

tefer to the Block Diagram in Figure 1.
3.1 System Organization

The Model 7/16 Processor is organized between two 16-bit buses. The B Bus is used to present data to the Arithmetig
Logic Unit (ALU). The S Bus then transfers the ALU output to the appropriate destination. The source and destination
ol data on the B Bus and S Bus, as well as the funetion performed by the ALU, is controlled by micro-instructions con-
tained in the Read-Only-Memory (ROM). ‘

3.2 Read-Only-Memory (ROM)

The Read-Only Memory is a high speed, solid-=tate, non-destructive memory organized into three pages of 256 words
cach. Each word in ROM is 20 bits long and represents one micro-instruction. Each micro-instruction read out of
ROM is placed in the 20 bit ROM Data Register (RD). RD is the micro-instruction register for the micro-Processor.:
Most micro-instructions are exccuted in one machine cycle of 250 nanoscconds. RD bits are decoded to select a Sourg:
to be statically unloaded to the B Bus. The ALU then forms a result on the S Bus. This result becomes available song
time before the end of the machine cycle; at the start of the next machine cycle the appropriate destination register is

loaded and the next micro-instruction is fetched. The meaning of the micro-instruction word bits is explained later.

Locations in the ROM arce addressed by the 10 bit ROM Address Register (RAR). Micro-instructions are normally lo-
cated at sequential addresses in the ROM. The RAR is an up-counier which increments by onc as each new micro-in-
struction is read into RD. The 22AR therefore holds the address of the next micro-instruction to execute. When it he-

comes neeessary o jump oul of sequence, nAii can be loaded with a new address from the RD register, [from the De-
coder Read-Only-Memories, or it can be preset by the hardware.

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.




3.3 Flag Register (I"LR)

The T'lag Register (IFLR) is a four-bit register containing the following flags: Carry (C), Overflow (V), Greater than
Zero (G), and Less than Zero (L). These flags are modified at the conclusion of arithmetic and logical micro-operations
to reflect the result of the operation. The FLR is loaded from Bits 12 through 15 of the S Bus when either the FLR or
the Program Status Word (PSW) is the specified Destination Register.

3.4 Program Status Word (PSW)

The Program Status Word (PSW) is a 16-hit register used to indicate the system status relative to the user program be-
ing emulated. Bits 0 through 11 of the PSW define enabled interrupts and the operational status or mode of the user level
Processor. Some of the PSW bits have hardware significance while others are of significance only to the micro-program.
Bits 12 through 15 of PSW make up the Condition Code field (CC) which reflects the result of the most recent user instruc-
tion.

The Condition Code may only be updated from the FLR. When PSW is the specified Destination Register, Bits 0 through
11 of the S Bus are loaded into Bits 0 through 11 of the PSW and S Bus Bits 12 through 15 are captured in the FLR. The

" Condition Code field remains unchanged until the micro-program causes it to be updated from the FLR or when the hard-
ware, in the case of the Instruction Read, copies the contents of the FL.R into the Condition Code.

The Location Counter (LOC) is a 16-bit appendurn to PSW which holds the main memory address of the next user instruc-
tion to be performed.

3.5 Main Memory

The Main Memory consists of random access memory providing storage for user instructions and data. The Memory
Address Register (MAR) is a 16-bit register which is loaded with the address of main memory locations. Memory is
actually addressed by the Memory Address Slave Register (MAS). MAS is automatically updated from MAR at the start
of each memory cycle. Data read from or written into memory is buffered in the Memory Data Register. The micro-
program initiates a main memory cycle by issuing a memory read, memory write, or instruction read command. After
issuing a memory command, the micro-program is free to do other instructions. The memory cycle is accomplished
asynchronous of other Processor activity. If the micro-program, however, attempts to use the contents of MDR after

a memory read or instruction read before memory data becomes available, or attempts to load MDR or issue another
memory command before the current memory cycle is complete, the Processor stops until the desired function can be
performed.

With core memory, a memory cycle consists of two phases. TFirst, the contents of the specified location are read out

and placed into the MDR and replaced by zeros (destructive read-out). The contents of MDR are then written into the

specified location. A Memory Read consists of a read cycle that saves the contents of the specified location in MDR.

The contents of the MDR are then writien back to the specified location on the write cycle. A memory write does not

save the read-out so that the specified location is written with the contents of MDR. An instruction read differs from a

" memory read in that after the data becomes available in MDR, it is automatically transferred to the user's Instruction
Register. ‘

3.6 Instruction Register (IR)

After an instruction read has heen issued, when the read-out is available in MDR, MDR Bits 0 through 7 are placed in
the register labeled OP, Bits 8 through 11 are placed in the register labeled YD, and Bits 12 through 15 are placed in
the register labeled YS. These three registers (O, YD, and YS) comprise the user's Instruction Register.

3.7 Decoder Read-Only Memory (DROM)

The OP register is used to address locations in the Decoder Read-Only Mcemory (DROM). The DROM is a separate Read-
Only Memory, consisting of the two halves - DROM 1 and DROM 2. Each half contains 128 12-bit words.” The micro-
program can interrogate eithcr DROM 1 or DROM 2 at anytime other than on a Branch or Input/Output micro-instruction,
The least significant 10 bits of the resulting read--out are jammed into the RAR, resulting in an automatic branch to an
address that is related to the user's operation code. Bit 5 of DRCM 1 is nsed to suppress unnecessary memory reads.
Bit 4 of DROM 2 is used to identify the halfword I/O user instructions.

[ This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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3.8 General Registers (GR)

It is most often the case that the micro-program accesses the user's General Registers without caring which of the 16
General Registers it gets. Consequently, no provision has been made in the Model 7/16 for the micro-program (o
randomly access an explicit General Register. Of course, it mallers that when the micro-program accesses a Gencral
Register for emulating a user instruction that it be the General Register specified in that user insiruction. Since alter
instruction read, the register address(es) specified by the user arc in the YD and YS Register, the micro-program can
access the appropriate General Register by specifying the YD or YS Instruction Register. The hardware then selects
the General Register whose number is in the YD or YS Register.

The YD Register is an up/down counter so that sequential General Registers can be accessed.  The micro-program can
also clear the YD Register when it nceds to access specific General Revistors.

3.9 Micro-Registers (MR)
The two 16-bit registers labeled MRO and AR L are availahle to the micro-program lor ceneral purpose use. .
3.10 Arithmetic Register (AR) .

The 16-bit A Register (AR) holds the sccond operand for arithmetic and logical micro-operations. It is one of two direct
inputs to the Arithmetic Logic Unit (ALU). The other inpul is the output [rom the "B" Bus Shifter. The Shifter can shilt
B Bus data left or right one bit position, do an 8-bit rotate, or gate the "I Tus directly into the ALU.

3.11 Arithmetic Togic Unit (ALU)

The ALU comprises a 16-bit parallel adder/subtracter logic network with look ahcad carry. The arithmetic or logical
result is formed on the 16-hit S Bus.

3.12 Input/Output (I/0)

Input/Output operations are achieved by gating S Bus data onto the D Bus and activating an I/O Control Line, or by acti-
vating an 1/0 Control Line and gating the D Bus data onto the B Bus.

4. MICRO PROGRAM DESCRIPTION

4.1 Introduction

Micro-programming is a means for implementing the zontrol logic of a digital computer. At INTERDATA, micro-pro-
gramming has been effectively used to maintain upward compatibility in a family of Processors whose internal hardware
varies from one member to the next.

The Model 7/16 is designed to execute micro-instructions stored in a Read-Only Memory (ROM). Each micro-instruc-
tion causes one or more hardware functions to be performed, such as transferring the contents of one register to an-
other, arithmetic or Boolean operations between registers, controlling input/output operations, or initiating main mem-
ory accesses.

A series of micro-instructions is called a micro-program. The complete Model 7/16 micro-program is, by definition,
an emulator, causing the Model 7/16 hardware to react to a user program in main memory and to external events as
would the Processor described in the User's Manual, Publication Number 29-261. Every user instruction, interrupt
handling feature, and Hexadecimal Display Panel function is simulated by some portion of the Model 7/16 micro-pro-
gram. i

4.2 Word Formats

4.2.1 General. The Processor executes nine basic micro-instructions. Branch is identified by having Bits 2
and 3 of the micro-instruction word set. For all other micro-instructions, Bits 4, 5 and 6 specify the Op~Code. See

Table 1.
This information 1s proprietary and is supplied by INTERDATA for the sole
B purpose of using and maintaining INTERDATA supplied equipment and shall
4 not be used for any other purpose unless specifically authorized in writing.



TABLE 1, MODEL 7/16 MICRO-INSTRUC TIONS

RD BITS SYMBOLIC
23 456 O CODE : MEANING
11 |x|x|x B BRANCH
| xx{0]0{0 1. LOAD
xx |01 LI LOAD IMMEDIATE
XX [C|119 N AND .
Bits xx |0}i]1 O OR
2 & 3 xx {1]¢0 X EXCLUSIVE OR
do not xx | L[9]1 A ADD
11 xx [1]1{0 S SUBTRACT
U] xx |1{1|1 C COMMAND

Micro-instructions can have any one of three machine language formats, depending upon the specific operation.  The for
mats arce listed in the following paragraphs by the micro-instructions which use them.

4.2.2 Add, Subtract, AND, OR, Exclusive OR, Load, and Command.

01,2 3 4 6, 7 10, 11 14, 15 19

vcC R OoP : D S E
MC Memory Control field. Memory actions (Memory Read, Memory Write, Instruction Read) are

specified in this field.

R ROM Address Register Conirol. This ficld is used to interrogate DROM 1 or DROM 2. If both
© ¢ Bits 2 and 3 arc sct this is a branch Op-Code,

opr Specifies the function to be performed.
D Destination field. The result of the operation is placed in the register specified by this field.
'S Source field., The address-of the register containing the first operand is in this field. The

second operand, when necessary, is contained in the AR.
Lo~ - Extended Opcration field. Instruction options are specified in this field.

4.2.3 Load Immediate.

0 1,2 34 6, 7 10,11, 12 19
MC R oP D 7/ DATA

DATA The‘ first operand is in this field. Bit 11 of the instruction is undefined.
4.2.4 Branch.

01,2 34 9, 10 19
00 1 COND ADDRESS

COND Specifies the condition for branching.

ADDRESS If the specified condition is true, the program is transferred to the address specified by this
field. No memory activity is allowed on a Branch,

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.
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4.3 Source and Destination Registers

Source Registers are available to all micro-instructions except Branch and Load-Immediate. The sources that may be
addressed are shown in Table 2.

TABLE 2. ADDRESSABLE SOURCES

RD BITS SYMBOLIC

i1 12 13 14 REGISTER MEANING

0 0 0 o0 PSW * Program Status Word

0 0 0 1 LOoC Location Counter

0 0 1 0 MRO Micro-Register 0

0 0 1 1 ME1 Micro-Register 1

0 1 0 0 "MDR Memory Data Register

0 1 0 1 MAR Memory Address Register

0 1 1 o0 NULL Null Source. First Operand=0
o 1 1 1 - Undefined

1 0 0 0 YD Register specified by YD field
1 0 0 1 YDP1 _ Register specified by YD field
1 0 1 0 YDM1 Register specified by YD field
1 0 1 1 ——- Undefined

1 1 0 o0 10 Input D Bus to B Bus

1 1 0 1 - Undefined

1 1 1 0 YS Register specified by YS field
1 1 1 1 -—- Undefined

The source registers may be used freely by the micro-program. The following paragraphs point out special consider-
ations.

The user's 16 general purpose registers do not have individual source addresses. Instead, common symbolic addresses-
YD, YDP1, YDM1 and YS-cause the General Registers to be selected from the YD or YS ficld of the user's Instruction
Register. When the source specification is YD, YDP1, or YDM1, the General Register whose number is in the YD field
is unloaded to the B Bus. Then, for YDP1 (YDM1) the YD field is incremented (or decremented) by one. When the source
specification is YS, the General Register whose number is in the YS field is unloaded to the B Bus.

The General Register specified by YD may not be used as a source immediately after a YDP1 or YDM1 specification;
nor may a particular General Register be used as a source immediately after it was a destination. The micro-program-
- mer should allow one micro-instruction worth of sertle time for these cases.

When 1/0 appears as the source, an input operation is to be performed. The nature of the input request is encoded into
the extended field of the instruction. When the device responds, the data is gated onto the B Bus. Completion of the
micro-instruction is suspended until the device responds or a false sync occurs.

If an attempt is made to unload MDR when the memory data is not yet available (after a memory read), execution of that
micro-instruction is suspended until memory data is available. Memory data is unavailable for two machine cycles tol-

lowing a memory read.

When PSW is specified as the source register, only Bits 0 through 11 of the PSW are gated to the B Bus. B Bus Biis 12
through 15 reflect the contents of the Condition Code for this micro-instiruction.

Destination Registers are available to all micro-instructions except Branch.

The Destination Registers that may be addressed are shown in Table 3.

This information i§ proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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TABLE 3. ADDRESSABLE DESTINATIONS

RD BITS SYMBOLIC
708 9 10 REGISTER MEANING
o o0 0 0 PEW Program Status word
0 0 0 1 LOC i Location Counter
0 0 1 0 MRO ' Micro Register 0
0 0 1 1 MR1 Micro Register 1
0 1 0 0 MDR Memory Data Register
0 1 0 1 MAR Memory Address Register
0 1 1 0 AR A Register
0 1 1 1 FLR I'lag Register
1 0 0 0 YD Register specified by YD field
1 0 0 1 YDP1 Register specified by YD field
1 0 1 0 YDM1 Register specified by YD field
1 0 1 1 YS Register specificd by YS field
1 1 0 0 10 Output data to D Bus
1 1 0 1 —— Undefined
1 1 1 0 -—- Undefined
1 ! | 1 - Undefined

The Destination Registers may be used freely by the micro-program noting the following special cases.

When PSW is loaded, Bits 12 through 15 of the 8§ Bus arc captured in the FLR. PSW Bits 12 through 15 (the Condition
Code) are updated from the FLR on an Instruction Read or at any time when direcied hy the micro-program.

When LOC is loaded, MAR is also loaded with the same value.
Loading LOC or MAR has no immediate alfect on MAS. MAS is updated from MAR at the start of each memory cycle.

If an attempt is made to load MDR when memory is busy, execution of that micro-instruction is suspended until the cur-
rent memory cycle is finished. A memory cycle lasts four machine cyeles.,

When 1/0 is the destination, an output operation is to be performed. The nature of the output operation is encoded in the
cxtended field of the Load micro-instruction. S Bus data is gated onto the D Bus. Completion of the micro-instruction
is suspended until the device responds or false sync occurs,

When YS is the destination, the General Register specified by the YS field is loaded.
When YD is the destination, the General Register specified by the YD ficld is loaded.

When YDP1 or YDM1 is the destination, the General Register specified by the YD ficld is loaded, then the YD field is ir -
cremented or decremented by one,

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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4.4 7The Micro-Program

The Model 7/16 micro-program can be divided into three major functional areas. These are: 1. user instruction fctch:
2. user instruction execution; and 3. interrupt support. Refer to Figure 2.

The user instruction fetch routine tests for interrupts. If any interrupts arc pending, the interrupt support routine is
entered, If there are no interrupts, the instruction fetch continues. The second operand is placed in the AR and the ap-
propriate instruction execution routine is entered. After finishing the emulated instruction, the next user instruction i
fetched. .

\
FETCH USER
INSTRUCTION
INTERRUPT
SUPPORT
AR «+——2ND OPERANLD
=
o
1
INSTRUCTION

EXECUTION ROUTINES

I'igure 2. Micro-Program Functional Arcus’

4.4.1 System Initialization. On power up, or following initialize, when the system Clear signal (SCLK0) goes
high, the Processor starts executing micro-instructions. SCLRO presets the ROM Data Register (RD) to X'30100" if the
Auto-Restart option is not present, or to X'30102' if the Auto-Restart option is present, Consequently, the first micro-
instruction executed after power up or initialize isthe preset unconditional branch to address X'100' or X'102'.

Referring to Figure 3, address X'100' corresponds to the symbolic label PWRUP on the flow chart and address X'102°
corresponds to the label ARST, The micro-program loads MR1 with a zero or a one 1o flag the absence or prescnce ol
the Auto-Restart option. '

Then the Loader Storage Unit (LSU) is addressed. [f the LSU exists, it responds with a sync. The test for false sync
fails and routine AUTOL1 is entered. If a false sync does occur, the micro-program branches to routine PWRUP2, the
normal power-up sequence.

CAUTION

Device Number X'05' is reserved for the Loader Storage Unit
(LSU) Controller. This is a device which is treated specially

by the hardware during power up or initialize sequences, which
automatically loads a new PSW and up to 2, 048 bytes of main
memory. The hardware assumes if Device Number X'05' exists
in a system that it is an LSU and the automatic PSW and memory
load sequence occurs on power up. Accordingly, extraordinary
results can occur if Device Number X'05' is assigned to any other
device controller.

The PSW and LOC are restored from their power fail save locations, X'0024' and X'0026' in main memory, and the user's
General Registers are restored from their main memory power fail save locations. The General Register save area is a
32-byte block of memory whose starting address is contained in memory location X'0022"'.

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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After restoring the registers, Bits 13, 14, and 15 of location X'20' are examined,
Routine PWRUP3 is entered.

play Panel was not in the Run mode
Display Panel was in the Run mode.

when power went down.
The Auto-Restart queue in MR1 is tested.

If non-zero, the Hexadecimal Dis-
If zero, the Hexadecimal
If set, routine MMF is entered to do

the Machine Malfunction interrupt if PSW Bit 2 is set.

If the ARST queue is not set, routine LOCDIS is entered.

Routine PWRUP3 is entered on power up after the registers have been restored, if the Hexadecimal Display Panel was
not in the Run mode when power went down, The status byte from the Display Controller is examined. If the least
significant four bits of the status are 0X01,, the Processor is equipped with the Automatic Loader option, and an auto-
hoot load from a particular device is desired. In this case, the micro-program reads two bytes from the Display Con-
troller. The first byte is the device number and the second byte is the required output command. The device is add-
ressed and the output command is issued, then routine AUTOL1 is entered.

B ‘100’ B 102’
T/PWRUP TARST )
(MR1)%—0 (MR1)<— 1
(MRO) «— ‘05’

ADDRESS THE
LOADER STORAGE UNIT

YES

FALSE SYNC _PWRUP2

> R

(PSW) w—("24°]
(LOC)=—['26']
RESTORE THE
GENERAL REGISTERS
FROM THE ADDRESS
SPECIFIED BY {22]

[20]

BITS 13, 14, 15

ALL ZERO

NOT ZERO

PWRUP3
ADDRESS THE DISPLAY
(MRQ) «—DISPLAY STATUS

NO

NO RESET

YES SET
READ TWO BYTES FROM THE DISPLAY
FIRST BYTE IS DEVICE ADDRESS
SECOND BYTE IS OUTPUT COMMAND
ADDRESS THE DEVICE
AND ISSUE OUTPUT COMMAND

(MAR)«—'38’

: l D |
AUTO1
FIGURE 4

@ ;

LOC DIS GENSwP
FIGURE 6 FIGURE 8

@

CLRWIT
FIGURE 5

Figure 3. System Initialization
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If the Display Controller status is other than XXXX 0X01o, then either a Hexadecimal Display Panel is present or the

Automatic Loader option exists hut no hoot load is desired.

sent value of the T.oz2ation Counter.

The Auto-Boot Load routine, AUTO1 is shown on Figurc 4,
ing memory address and an ending memory address from the specified auto-hoot device.
tus are necessary when devices other than the Loader Storage Unit arc used,
the difference hetween the ending address and the starting address.
Routine DL is entered,

than the start address.

The micro-program goes to LOCDIS to display the pre-

The micro-program reads in a new PSW and 1.OC, a start-

The tests for busy device sta-

The micro-program then forms in MR1
It a carry is produced, the end address was less
Il the end address is not less than the start address,. the data inpul

loop, AUTOL, is centered.  Any bad status from the deviee causes the micro-program to go to IDLE. Otherwise, data
bytes are read [rom the device and stored in consecutive hyte locations in main memory until the difference count in NMRR1

is decremented from X'0000' to X'FFEFLT,

tine TEST?2 is enteved,

FIGURE 3

%

>
c
—
Q

L YES

NO

(PSWq.7)*=—— DEVICE DATA

ES

o}

4

(PSWg.15) «——— DEVICE DATA

YES

NO

(LOCq.7) «—— DEVICE DATA

YES

NO
(LOCg:15)=——DEVICE DATA

10

When this happens, all the data has been loaded into main memory and rou-

_Y_E_S< BUSY
?

NO

(MARQ:7)«——DEVICE DATA

LYES BUSY

NO

(MARg:15) «— DEVICE DATA

YES BUSY
‘ < ?

NO

(MR10.7) «——DEVICE DATA

BUSY

YES

NO
(MR1g.15) «——DEVICE DATA

(MR1) «——(MR1)-(MAR)

DU
OR EX OR

EOM
?

K;
IDLE
FIGURE 6

[(MAR)]«—— DEVICE DATA

(MR1)"-I-(MR1)-1

| NO l
(MAR) «—— (MAR)+1

| _TEST2

Figure 4. Auto-Boot Loader
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Routine TESTZ2 is in the gencral load/swap PSW coding. If Bit 0 of the PSW is set (Wait bit), the micro-program
branches to the high speed interruptable WAIT loop. If Bit 0 is not set, the micro-program goes through routine NOT
to copy LOC into MAR, update the FLR from the Condition Code, and do an Instruction Read to fetch the first user in-
struction. : '

4.4.2 Hexadecimal Display Panel Support. The Hexadecimal Display Panel is serviced by two major
routines: CONSER and DISPTY. T outii.c CONSER is entered if during user instruction execution, the micro-program
determines that either CATN or SNGL are active; or if in the IDLE loop or the WAIT. loop, CATN becomes active bu.
SNGL is not active. See IFigure 5. .

The Display Controller is addressed and its status is examined. The most significant four bits of the status hyte are
stored as the least significant four bits of location X'20', If the SNGL signal is active the FLR is cleared and the micro-
program returns to the user instruction fetch routine at START+1. If SNGL is not active and the lexadecimal Display
Panel is not equipped, routine CLRWIT is entered, which resets the Wait bit in the PSW and fetches the next user instruc-
tion.

If status Bit 1 is set a function or a register has been selected. Routine FN is entered. If status Bits 0, 4, 5, 6 and
7 are all reset, Function 0 was selected. If PSW Bit 4 is also set, the micro-code similates an interrupt from device
number 1 (Hexadecimal Display Panel Interrupt). If not enabled by the PSW bit, routine CLRWIT is entered to fetch
the next user instruction. '

If the Display status indicates Address or Memory Write, routine ADRMW is entered. The Switch Register is read
into MDR and if the mode is ADRS, routine ADR is entered; where the data in MDR is forced even, copied to LOC and
routine LOCDIS is entered. If the mode is Memory Write, routine DISMEM is entered, where the data in MDR is
written to the memory location specified by LOC. TOC is then incremented by two and copied to MR0. The data
written is copied into MR1 and MDR is set equal to X'80' to illuminate the Memory Address/Memory Data diagram
lamp and clear the MA12:15 field of the display. Routine OUTDIS is entered.

If the mode is Memory Read, the read is performed from the address specified by LOC and routine DISMEM is entered.

Display status Bits 1, 2, and 3 being reset indicate Run mode. Routine CLRWIT is entered to fetch the next user in-
struction. ’

Routine DISPLY is entered from routine CONSER if the status indicates that a function other than Function 0 or a Re-
gister was selected; or before the interruptable Wait loop is entered, if SNGL is active. See Figure 6.

The Display Controller is addressed and its status is tested. If a General Register is selected, routine REGDIS is
entered. If Function codes 4 or 5 are indicated, routine PSWLOC is entered. Otherwise, the uninterruptable IDLE
loop is entered.

At REGDIS, the eight-bit status byte in MRO is rotated left one position so that Bit 0 of the status byte becomes the
least significant status bit. The YD field is cleared and incremented until it equals the register number specified by
the least significant four status bits. The specified General Register is copied to MR1, MRO is cleared and MDR is
set equal to X'2n', where n is the number of the specified register. Routine OUTDIS is then entered.

At PSWLOC, status Bit 0 is examined to differentiate between Functions 4 and 5. If status Bit 0 is set, the Function is
5 and routine LOCDIS is entered. Otherwise, the PSW is copied to MR1, MRO is cleared, and MDR is set equal to X'44".

Routine T.OCDIS copies LOC to MR1, clears MRO and sets MDR equal to X'45'., Routine OUTDIS is then entered.

Routine OUTDIS outputs the five bytes contained in MDR8:15, MRO and MR1 to the Display Controller. The Controller
is then given an output command Normal mode, so that the next time it is addressed the byte counter will reset, then
the uninterruptable IDLE loop is entered.

The IDLI loop is a hi,g;h speed loop that can only be exited if a power failure occurs or a CATN is detected.

4.4.3 Instruction Fetch. A user's Instruction Fetch begins when a micro-instruction specifying Instruction
Read is performed. The hardware sets the ROM Address Register to '000', which corresponds to the label START on
the flowchart, see Figure 7. If any interrupts are pending, the micro-program branches to routine HELP. If no inter—
rupts are pending, the LOC is incremented by two. The hardware copies the instruction word from MDR into the Instruc-
tion Register (OP, YD, and YS). The General Register specified by YS is loaded into the AR and DROM1 is interrogated.
If DROM1 read-out Bit 5 is false, a memory read is initiated from the address specified by the new contents of LOC. If
DROMI read-out Bit 5 is active, no memory read occurs.

This information is proprietary and is supplied by INTERDATA for the sole
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If the user's operation code is one of the 128 valid op-codes. DROM1 supplies an appropriate address to resume micro-
code execution. If the user's operation code is not legal, the hardware sets the ROM Address Register to '008', causing
a branch to routine ILEG., There, the LOC is decremented by two, the MAR is set to '0030' and routine GENSWP is en-
tered.

FIGURES 6 AND 8

CONSER

ADDRESS THE DISPLAY
(MRO)<—DISPLAY STATUS

STORE THE MOST SIGNIFICANT FOUR BITS OF THE
STATUS IN THE LEAST SIGNIFICANT FOUR BITS IF
LOCATION X'20".

FIGURES 3 AND 6
CLRWIT

|GG | YES
(FLR)*—0
STATUS
BITS
0:3=0 START+1
? FIGURE 7
STATUS SET
BIT 1 > EN

STATUS
BITS0,4,5,6,7

. NOT ZERO
(MDR) «— [{LOC}]

STATUS SET

BIT 3 1 ADRMW ZERO

(MDR)«—SWITCH REG. l F l

STATUS SET RESET STATUS DISPLAY

BIT 2 BIT2 FIGUREG -

/ lDISMEM \
RESET SET
[(LOC)] «—{MDR) v

. (MRO)=—"1"
(MR1)@—(MDR)
' (LOC) == (MDR)
(LOC)e—(LOC)+2 (LOC,g5)*—0
(MRO)<—{LOC)
(MDR)«—'80"  _ RESET
CLRWIT
(PSWgq)=—0
(MAR)=—(LOC)

(FLR) «—(PSW 12:15)

INSTRUCTION
READ

INSTRUCTION FETCH OUT DIS LOCDIS - 10SVC
CONTINUES AT START FIGURE 6 FIGURE 6 FIGURE 8

Figure 5. Routine CONSER
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FIGURES 5 AND 8

DISPLY

ADDRESS THE DISPLAY
(MRO)=—DISPLAY STATUS

SET

o

STATUS BIT
4

STATUS BITS
50R7

SET

STATUS BIT PSWLOC

6

LOC DIS
FIGURES 3 AND 5

RESET

STATUS BIT
0

RESET

LOC DIS

(MRO)w—0
(MR1)a— (PSW)
(MDR)w— ‘44’

e

(MRO)=~0
(MR1)e— (LOC)
(MDR)=e— 45’

(MRO}=—0
(MR1) «— [YD]
(MDR) «— (MDR)V ‘20’

 outoss
- Dle—(MR1g,;5)
' D2<—(MR1g,7)
D3 (MROg.15)
Dé4<—(MRO. ;)
D5<—(MDRg. ;)
. OUTPUT COMMAND
DISPLAY NOIRMAL MODE

>

IDLE
FIGURE 4

REGDIS

YDw—0
L
(MRO)=e— (MRO)
|
COPY STATUS BIT 0
TO MRO BIT 15
(MRO)=— (MRO)."F’
(MDR)=w— (MRO)

(MRO)e—(MRO)-1

YD «—YD+1
|
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PWRDWN CLRWIT
FIGURE 8 FIGURES
Figure 6. Routine Display
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(START)

ATN+
CATN+SNGL

+MALF
?

NO

YES

HELP
START+1 FIGURE 5 FIGURE 8

INSTRUCTION
IN MDR 1S
TRANSFERRED
BY HARDWARE
TO THE OP,YD&
YS REGISTERS

|

(MAR} {LOC)*——(LOC)+2

(AR) «——[(YS)]
OP REGISTER IS SEE TABLE 4
ADDRESS FOR FOR ADDRESS
DROM 1 SUPPLIED BY

DATA IN DROM 1 DROM1

IS PLACED IN

RAR
ACTIVE

Juea

(LOC)*+——(LOC)-2
] RS (MAR) «—— 0030’

(MAR),{LOC)*+——(LOC)+2

GEN Swp

YES FIGURE 8

(MDR) «——(MDR)+(AR)
(AR)*—— (MDR) (AR) «—(MDR)

(MAR)<— (MDR) + (AR)
NO {(MDR)+— [(MAR)]
{MAR),(LOC) «——(LOC)+2

. -—
(MAR) <—— (MDR] (AR) < — (MDR)

(MDR)+=——[({MAR)]
(MAR),(LOC)*—- (LOC}+2
(AR) «—— (MDR)

OP REGISTER IS

SEE TABLES ADDRESS FOR
FOR ADDRESS DROM 2.
SUPPLIED BY DATA IN DRCM 2
DROM 2. IS PLACED IN
RAR

NOT ACTIVE

(MDR)=+— [(MAR)]

NOT ACTIVE

HW NOT ACTIVE

TEST LINE

ACTIVE

{RAR13)*—1

VECTOR THRU VECTOR THRU
DROM 1 DROM2

Figure 7. Instruction Fetch
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4.4.4 Uscr Instructions. The ROM address supplied by DROMI1, in a way, categorizes the user instructions
into thosc that require operand set-up and those that do not. Table 4 shows the symbolic ROM addresses contained in
DROM1. Tor thosc instructions that do not requirc any operand set-up, the micro-program goes directly {o the appro-
priate execution routine via DROM1 and DROM2 is not used at all. Tor thosc instructions that do require some pre-pro-
cessing, after that processing is complete, DROM?2 is interrogated to get the starting address of the execution routine.
Table 5 shows the symbolic ROM addresses contained in DROM2.

Rather than explain cvery user instruetion, only those more involved instructions arce claborated upon.

TABLE 4. DROMI1 DATA

b ode 0 2 s | 6 9 D c "

Op-Code 0 ILEG* BTEFR* STII ILEG* SRLS* STMLM* | DBXLI ILEG*

[.SD e |
1| BAL * BTIR* RS STB SLLS* STMLM* | BXLII STMIM:
2 | BTC * BFFR* RS ILEG* STBR* STB RS RS
3 | BFC* BFFR* RS ILEG* LBR * ST - RS ILEGH o
4 | NI * .~ SHORT*| RX ILEG* EXBR* STB 'RS TLEGH
5| CLH* SHORT* RX ILEG* EPSR* | RS RS HnLEG!
6| oo = SHORT* RX ILEG* RWBRR* RWBRX RS TLIEG*
7| XII * SHORT* RX ‘ ILEG* RWBRR* RWBRX RS TLEGH
8 LH * ILEG* RX ILEG* RRIO* RXIO 1S 1ILEGY
9| CII * TLEG* RX ILEG* RRIO* RX10 . 1S ILE(::NW“
Al Al * TLEG* RX - ILEG* RRIO* RXIO | 18 RLR-W o
B| su * ILEG* RX ILEG* RRIO* RXIO RS ' RLRW— N
C| MO * ILEG* RX ILEG* MNBy * RX SRH SR ]
D| DH * ILEG* RX ILEG* RRIO* RXIO SL'II SL |
E | ACH * ILEG* RX ILEG* | RRIO* RXIO SRIL SR
F | sCII * ILEG* RX ILEG* AIR * Al SLITA R L-R~*“P—

*Bit 5 of the DROM read-out suppresses Memory Read.
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TABLIC 5. DROM2 DATA

2 t G 9 D C I
0 BKWD STH1 - SRILL STM ©BXIl -
1 FRWD BAL ATIM SLHLL LM BXLE SVC
p) BKWD BTC - NOCCC STB1 LPSW SINT
3 FRWD BFC - NOCCC LB THT -
' 4 L1 N1 - NOCCC CLB NIT -
5 L.CS CLI - TEST1 AL CLH -
G All o1l - wB WB on . - g
7 SH XH - RB RB X1l -
s - LI - WIHR* WIH* LIl -
9 - cii - RIIRY RII* CH -
A - | an - WD WD AIl RRLL
B - ST - RDR RD su RLLL
C - CMI - - MHU SRHL SRL
D - D - SSR ss SLILL SLL
E - ©ACH - oc ocC SRIA SRA
i3 - sci - SSR Ss 1 SLIAL SLAL
Bit 4 of the DROM read-out forces RAR Bit 13 set if the Halfword Test Line is active.

Multiply Halfword,

Divide Halfword,

16

When the routine MIH is entered, the AR contains the second operand and the [irst operand is in
the Ceneral Register whose address is the value of the YD field plus 1. The General Register
pair specified by (YD) and (YD+1) contains the final product. Initially, the micro-program clears

" the most significant 16 hits of the product in (YD).

The sign of the result product is caleulated and saved in »i D12 and then the multiplier and multi-
plicand are forced positive. The mulliply loop is then entered where the 32 bits in (YD) and
(YD-+1) are shifted right, double precision, oné position at a time. FEach time a carry is produced,
the multiplier, which was saved in MRO, is added to the most significant 16 bits of the partial pro-
duct forming in (YD) and (YD-1). The loop is transversed 16 times. At the end of the loop, the
32 bit product is shifted right one more time to make room for the sign bit, then the sign hit in
MDR is affixed.

The Unsigned Multiply halfword instruction is identical to the signed multiply with the exception
of the sign pre and post processin.

When routine DII is entered, the 16 bit divisor is in the AR and the 32 bit dividend is in the Gen-
cral Register pair specified by (YD) and (YD+1). Initially, the micro-program calculates the sign
bit in MDR Bit 15. The dividend sign, which will be the remainder sign, is saved in MDR Bit 14.
The divisor is moved (rom the AR to the MAR and is tested. if minus, routine OKDIV is entered.
Il positive, routine COMSOR is entered. If zero, routine DFAULT is entered.

Routine COMSOR two's complements the divisor in MAR so that it will be negative, then routine
OKDIV is entered. There, the dividend in (YD) and {YD+1) is moved to MRO and MR1. If it was
negative, it is two's complemented.,

purpose of using and maintaining INTERDATA supplied equipment and shail
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In the divide loop, the divisor in MAR is added to the most significant 16 bits of the dividend in
MRO, leaving the difference (remember that the divisor is negative and the dividend is positive)
in MRO. If a carry did not result, the attempted division was unsuccessful so MRO is restored
by subtracting MAR from it, Then the MRO, MR1 register pair is shifted left one position and
the carry from the trial addition is shifted into Bit 15 of MR1. 'These carrics constitute the re-
sult quotient forming in MR1; MRO contains partial remainders. The divide loop is traversed 17
times.

At the end of the divide loop, the remainder in MRO is shilted right one place. 1f a carry results,
routinc DFAULT is centered. A carry at this point means that the dividend was larger than the
divisor by a factor of 216,

The sign of the quotient in MR1 is then examined. If it is positive, the result quotient and re-
mainder signs arc affixed, MRO and MR1 are copiced back into (YD) and (YD-1), and the emulation
is complete.

1t the sign of the quotient in MR1 is negative, then the dividend was equal to or greater than 215
{imes the divisor. Only the cqual case is allowable, meaning that the quotient should he consider
ing signs, cqual to X'8000' or -32,768. Any other quoticnt means a divide [ault and routine
DIFAULT is entered.

Routine DFAULT causes a PSW swap with core location X'004%8' if PSW Bit 3 is set. 1f the cnabl-
ing PSW Dbit is not set, the emulation is completed without modilying (YD) or (YD1

1.4, 5 Interrupt Support. During usecr instruction feich, the micro-program tests for interrupts. II“;m‘\' ol the
tested interrupts (MALF, ATN, CATN, SNGL) arc active, routine HELDP is entercd. See IMigurc 8.

Machine Malfunction If MALF is active, routine TEST is entered., MALF can be caused by Memory Parity Error or
Early Power Fail if PSW Bit 2 is set; or by Primary Power Fail. At routine TEST, the micro-
program clears the memory parity error and early power fail alarms. If MALF is still active,
then the Primary Power Fail signal is active. Routine PWRDWN is entered. There, the PSW
and LOC are stored in their core memory save locations and the user's General Registers are
saved in the area of core whose starting address is contained in location X'0022'. The Command
Power Down micro-instruction is then performed which stops the Processor and closes the initial:ze
(SCLR) relay.

If Primary Power Fail was not causing MALTF, the micro-program does a Machine Malfunction
PSW swap with location X'0038'. Routine GENSWP, the common PSW swap routine, is discussed
later.

1/0 Altention If MALT is not active, the micro-program tests for I/O attention (ATN). If ATN is active, rou-
tine TESTO is entered. If PSW Bit 4 is set, routine HSSVC is entered, othcrwise, a PSW swap
is performed with location X'0040'.

outine HSSVC acknowledges the I/0 interrupt. The returned device number times two is used .
to index the Service Pointer table beginning at core location X'00D0'. The halfword contained in
the selected location is fetched and placed in MAR. The micro-program then stores the PSW in
the location whose address is (MAR) and the LOC in the location whose address is (MAR)+2. The
contents of the location whose address is (MAR)+4 is fetched and placed in the PSW, LOC is set

" equal to (MAR)- 6, and the user instruction now pointed to is fetched and exccuted.

Console Interrupt If neither MALT nor ATN are active, the micro-program tests for Console Attention (CATN). Ii
not active, the interrupt must have been SNGL, and routine DISPLY is entered. There, the se-
lected register(s) is output to the Display Console and then the Idle loop is entered. See Section.
4.4. 2.

If CATN is active, routine CONSER is entered. There, the Display Console is addressed, which
resets CATN indication. If SNGL is then also active, the micro-program continues the user in-
struction emulation. When the next user instruction fetch begins, CATN is inactive but SNGL is
still present, causing routine DISPLY fo be entered. See Section 4, 4, 2.
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Routine GIENSWD Routine GENSWDP is thec common PSW swap routinc, entered with MAR containing the address of
the swap arca. The PSW is stored in the location whose address is (MAR). 1.OC is stored in
the location whose address is (MAR)'2. The PSW is loaded with the contents of the location ad-
dressed by (MAR)14 and 1.OC is loaded from location (MAR)46,

If Bit 6 of the new PSW is set, the micro-program examines Bits 8:15 of the halfword whose ad-
dress is in location X'0080". If this byte is non-zero, another PSW swap is performed immedi-
ately with location X'0082', If Bit 6 of the new PSW is not set, the micro-program tests PSW

Bit 0. 1If not set, user instruction execution begins with the instruction specified by LOC. If Bit

0 is set, the interruptable WAIT loop is.entered. The WAIT loop tests for MALF, ATN, or CAS \.
If any interrupt occurs, vrouline MELP is re-entered. '

4.5 Interrupt System

‘The interrupt structure provides rapid response to external and internal events that require special soltware attention.
The descriptions that follow are oriented towards the emulator.

t.5. 1 Internal Interrupts. Iive different internal interrupts may be generated. Of these, the Fixed-Toint Di-
vide I"ault, Queue Service, and Supervisor Call Interrupts are created by the Emulator, and the Illegal Instruction and
Machinc Malfunction Interrupts arc generated in the hardware.

4.5.1.1 Tegul Instruction Interrupt.  The legal Instruction interrupt oceurs when an instruction not in
the user's repertoire is attempted, Table 6 shows the Model 7/16 user's instruction repertoire. Only 128 of the possib e
256 combinations of Op Codes are available in the DROM. The 128 that aren't available are trapped by the hardware
when DROML1 is interrogated. The RAR is automatically sect to '008', the siarting address of the Illegal Instruction In-
terrupt micro-routine. Of the 128 allowable combinations, there arc still some illegal instructions. For these Op-Codes,
the data in DROM1 equals '008'. When DROM1 is interrogated, a branch to ROM address '008' occurs. -

TABLE 6, USER'S INSTRUCTION REPERTOIRE

OP-CODE BITS 0:3
Oor CobL coD rs
BITS 4.7 0 2 4 6 9 C D F
0 - ). BTBS STII SRLS BXH STM
1 BALR BTFS BAL AHM SLLS - BXLE LM SvC
2 BTCR BI'BS BTC STBR LPSW STB SIN'T
3 BFCR BITS BFC LBR THI LB
4 NHR LIS NIT EXBR NH1 CLB
5 cuir | Lcs cLu EPSR | cLiT | AL
6 OHR | AIS Ol1 WBR OHI WB
7 XIR - SIS X1 RBR XHI RB
8. LIIR LII WHR LHI Wl
9 CHR cn RHR cii RII
A AJIR ) AH , WDR AllT WD RRL
B SIHR S1I _ RDR SHI RD RI.L
C MHR* MH* MHUR*| SRIL MHU* SRL
D DHR* DI* SSR SLHL SS SLL.
E ACHR ACH OCR SRIA oC SRA
F SCHR SCH AIR SLHA Al SLA
*Completed only with M71-105 Multiply/Divide option.
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5.1, 2 Alachine Mallunction fnterrupt, The Machine Malfunction Interrupt oceurs on a memory parity
error or carly power fail if PSW Bit 2 is set.  The emulator also performs a Machine Malfunetion PSW swap on Power
Up if PSW Bit 2 is set, Aulo-Restart is present, and the Run mode is specified.

If the Memory Parity option is present, the parity bit of each halfword in main memory is set or resetl to maintain odd
parity. The parity bit is generated on every memory write and checked on every memory read or instruction read. If
a parity error occurs, and PSW Bit 2 is sct, the testable signal MALT goes active. During the user instiruction fetch
part of the micro-program, MALF, along with other interrupts, is tested. If any interrupt is pending, the miero-pro-
gram branches to a routine to sort interrupts by priovity.

The Early Power Tail condition (EPF) exists if the eptional power fail detector determines that the line voltage is low.
The condition also oceurs when the Initialize key is depressed or when the Power switch is turned off. One millisec-
ond after Early Power IFail, the Primary Power Fail signal (PP[) goes active. The testable signal MALY is active il
EPT is active and PSW Bit 2 is set or il PPI' {s active. When the micro-program does a Command Clear Memory Par-
ity, the EPT flag is also reset,

+4.5.2 External In‘[érrupis. If-individually enabled by the user's program, a peripheral device controller is al-
lowed to request Processor service when the deviee itselfl is ready to transfer data. If PSW Bit 1 is reset, 1/0 device
interrupt signals are ignored. The signal (ATN) remains pending, however, until PSW Bit 1 is set and the interrupt is

acknowledged.

The Processor may service an 170 interrupl in one of two ways, depending on the state of PSW Bit 4. Refer to IFigure &.
5. TUNCTIONAL DIAGRAM ANALYSIS

5.1 Introduction

This section relates to FFunctional Schematic 01-058D08, Sheets 4 through 26. Note that in INTERDATA [unctional sche-
matics, the last character in the mnemonic symbol designates the logic level when the signal is active. For example;
D050 is Data Line Number 5 (D05). The last character (0) indicates that when D050 is active, the line is at a logical
zero level. Refer to the General Description section of this manual for further information concerning the INTERDATA

documentation system. -
5.2 Clock Control

The Clock Generator is shown on Sheet 12. The clock system employs a frce running 16 MIlz oscillator. The oscillator
output is inverted to generate OSCO. The oscillator is adjustable (via the variable Capacitor C1), over the range of 55
to 120 nanoseconds. :

OSC0 is used as the clock inputs to a pair of flip-flops arranged as a two bit counter. The outputs from this counter are
ANDed to form Clock (CLK1). CLK1 is the basic clock of the Model 7/16 from which all other clocks are derived. The
counter is initialized and held in this initialized state 2y STOTO, on a power down or a power up, (0 inhibil clocks. Re-
fer to Figure 9 for clock timing. '

osco [ L[ LI L1111

L

| L
STOPO |
FAI [ j | L
FBI | 1 {
M 1_ JI_—L

—! 625NS je——

250 NS

Iligure 9. Clock Timing Nominal
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The clock control logic of the Model 7/16 is shown on Sheect 13 of the functional schematics. All the clock inputs to all
flip-flops or registers are derived from CLK1 and are delayed from CLK1 by one and only one TTL gate delay.

C-Clock (CCLK1) (13N5) is used to generate the Load ROM Address Register pulse I.RARO on cither a Branch, a Decode:
or an Instruction Read Op Code and to provide a clock for the generation of Input/Output timing, CCILK1 is disabled
when MSTOPO is active.

Clock ROM Data (CKRDO) (13116) is used to increment the ROM Address Register and to strobe data from the ROMN into
the ROM Data Register. CKRDO is skippced whenever RSTOPO is active.

B-Clock (BCLK1) (14I15) is uscd to synchronizc the memory control logic. This clock is an uninhibited clock and is pre-~
sent whenever CLK1 is present.

Various clocks arc used for gating data into Proccssor registers. These clocks, looscly defined as destination clocks,
arc inhibited by DSTPO.

A hierarchy of clock stops controls the clock system in the Processor. Memory Stop (MSTOPO) stops all clocks except
BCLK1 which is used for memory control. Stop 140 (STPIO0) stops all clocks except CCLINL which is used 1o control
1/0 operations. In addition, destination clocks and CKRDO are skipped for one cloek eycle for nny micro-instruction
which specifies an Instruction Read or a Decode,  On a hranch micro-operation, no destination clock is generated and
one CKRDO is skipped if the branch is taken. 'This hicrarchy, as well as the structure ol the micro-program, insucces
that Processor clocks arce stopped for one reason only.

The SKIP {lip-flop (13K8) provides the capability of skipping a clock while performing a Decode, an Instruction Read, or
a true Branch. These micro-instructions require two machine cycles for their exccution. This flip-flop is set for any
of the above reasons and is always reset on the next CLKIL.

IFor the sake of illustration, the timing for an Instruction Read scequence is shown in Figure 10.

INSTRUCTION READ SPECIFIED
BY THE MICRO PROGRAM

o [7] RA— M ]
CKRDO \ / I_I u
|RE-Ab| L\B ‘ Z )

RSTOPO
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ekt [ | b M
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[ _ ﬂ(
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<

Tigurce 10, Instruction Read Timing

’ This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining {INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing. 21




5.3 Initialize Control

Svstem initialization is performed by de-energizing the System Clear (SCLR) relay (12119 and 12A4). This relay is de-
cnergized as a result of one of the following conditions.

l. Placing the Processor in the OTF position.

8

Operating the Processor Initialize key,
3. Activating PFDTO by the watchdog timer feature of the optional Loader Storage Unit or other external source.

4. Activating PFDTO from the optional Primary Power Fail deteetion if the AC input level falls below a mini-
mum operating level.

5. lLoss of either 15VDC or 15VDC [rom the Processor power supply.

The SCLR function provides an orderly shut down of the Processor as well as a reset signal to both the memory and the
Multiplexor Bus. On a power up, the SCLR relay remains deactivated until all DC voltages are in regulation. This as-
sures predictable initial states of latched functions. '

An Early Power Fail indication is provided to the user program if Bil 2 of the PSW is set. This indication is provided
by the micro-program by means of a machine malfunction interrupt swap.

Upon receipt of a power down indication, PFDTO0 (12D7) active, by the hardware, the one millisecond timer (12G7) is
triggered. The leading edge of this pulse sets the Early Power Fail [lip-flop (12K4) which in turn cnables, if PSW Bit 2

is set, a branch on machine malfunction to be taken by the micro-program. The micro-progruam then issues a Command
Reset Parity to differentiate between a power fail indication or cither an Early Power Fail or Parity Fail. If this Com-
mand, RPARO active, is not successful in resetting the machine malfunction indication, Power Fail is indicated and the
micro-program commences its power down routine. In the event the machine malfunction indication was reset, the micro-
program causes a machine malfunction interrupt swap and if the machine malfunction was caused by an Early Power Fail,
the less than flag is set in the condition code of the new PSW by copying the contents of the Buffered Early Power Fail
flip-flop BEPF (12M4) on the Load PSW (LPSW1 active) micro-instruction. On the trailing edge of the pulse from the one
millisecond timer, the Power Fail flip-flop (12HG) becomes set, initiating a power down sequence.

The optional Primary Power Fail Detector (Sheet 12) monitors the AC input by sampling the secondaries of a 12VAC
transformer, Cq and Cg, from the Processor power supply. If the AC is lost or if the AC falls below a preset level,
PFDTO (12K9) and POWDNO (12K7) become active. DPFDTO initates the power down sequence and POWDNO provides a
fast discharge path for Capacitors Cs and Cg which de-energizes the SCLR relay and holds. the relay off in the event the
AC is fluctuating about its preset power down level.

5.4 Read-Only-Memory

The Read-Only-Memory (ROM) is a high-speed, solid-state, non-destructive memory used to hold the micro-program.
The ROM is organized into pages of 256 20-bit words. Each page of ROM contains five integrated circuit (IC) packages
arranged such that each integrated circuit holds four-bits of each word on the associated page.

The Model 7/16 micro-program is complete in three ROM pages and fifteen ROM integrated circuits. Three additional
ROM integrated circuits comprise the Decoder ROM (DROM).

Each ROM integrated circuit has two enable leads. Both enables have 1o be low before a read-out is obtained. If the en-
ables are false, the four data output leads are high. Address deccoding is done internal to the IC.

5.4.1 Decoder Read-Only-Memory. The Decoder Read-Only-Memory (DROM) consists of the three ROM inte-
grated circuits shown on Sheet 4, Each IC contains 256 four-hit words. The DROM is addressed by a decoded function
of the eight most significant bits of the Instruction Register (Op Code field). Each of the 128 possihle combinations of
this decoded function may address two locations in the DROM depending on the state of RD021, When this function is low,
one of the first 128 words of the DROM is selected, ccrresponding to a micro-code D1, when high, the second half is se-
leted and a D2 is indicated. If an Illegal instruction is decoded by the hardware, the DROM is disabled. .
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5.4.2 ROM Address Register. The ROM Address Register (RAR) (Sheet 1) is a ten bit register which is loaded
from the false SRAXXO0 bus. This bus contains the data from the DROM during a Decode micro-operation and the RD
register during a Branch micro-operation. Tn addition, SRA120 is [orced low if an Illegal instruction is detected (9R4)
and SRA130 is forced low for a data transfer in the ITalfword (16-bit) mode. The cight least significant bits ol this rew-
ister are arranged as a counter so that sequential ROM addresses, in a given page, may be selected.

5.4.3 ROM Data Register. The contents of the ROM [rom the selected address are loaded into the ROM Data
Register (RD) (Sheet 5) on the trailing edge of Clock RD (CKRDO0). The RD is a 20 bit register which can be thought of
as the micro-instruction register. Refer to the Micro-Program Description section of the specilication for the micro-
instruction word format.

The RD is initialized by SCLR on a power up (o cither an X'30100', in the normal mode, or an X'30102' with the auto roes
start option installed. This is decoded as an unconditional branch to cither address X'100' or XN'102" which starts the
micro-program execution at the specificd location.

5.5 PProcessor Registers

The majority of instructions in the micro-program arc concerned with moving data from onc Processor register (o an-
other, This transfer takes place by way of the 16-bit B and S Buscs and modification of the data, under control ol the
micro-program, is donc by either the Arithmetic Logic Unit (ALU) or the Shifter. Most of the Processor registers ares
general purposc but a few of them perform special functions. LFach register is described in the following paragraphs.

5.5.1 Memory Address Register and Memory Address Slave. The Memory Address function of the Model 7/1¢°
is accomplished in two steps. First, the selected address. is loaded by the micro-program into the Mcemory Address
Register (MAR) and then, the hardware copies the contents of the MAR into the Mcemory Address Slave (MAS) at the be-
ginning of a memory cycle and presents this address to the memory. The micro-program is then free to modily the ’
contents of the MAR.

Both rcgisters are 16-bit registers and are shown on Sheet 16. The MAR is loaded from the S Bus whenever cither the
MAR or the LOG is specified as a destination and its outputs are dumped onto the B Bus if MAR is decoded as a source
register or are loaded into the MAS at the beginning of a memory cycle on the leading edge of T.LMASO.

5.5.2 Memory Data Register. The Memory Data Register (MDR) is shown on Sheets 18 and 19. This register.
is divided into two parts MDR Iligh and MDR Low and each half is located on its corresponding Processor hoard CPU-IIT
and CPU-1.O. On a memory read operation, the MDR is first dircct cleared by either CLMDIIO or CLMDLO and then
cach active bit from the memory Strobed Data Lines (MS000:160) direct sets its corresponding bit in the MDR. The
MDR may .also be loaded from the S Bus when it is specified as a destination register by the miero-program. When load
ing from the S Bus, if Cross Shift is specified, only MDR IHigh is loaded when Bit 15 of the MAR is set and only MDR Lo
is loaded when Bit 15 is resect. '

The outputs of the MDR are prescnted to the Memory during the write portion of a memory cycle, to the B Bus if MDR
is a souree register and, to the Instruction Register in the case of an Instruction Read. '

5.5.3 Instruction Register. The Instruction Register (IR) is a 16-bit register which stores the usecr instruction
presently being executed. The IR is divided into three parts or fields; OP code field (Bits 0:7), YD field (Bits 8:11), ant
YS field (Bits 12:15). The IR is loaded from the MDR, by the hardwarc, on an Instruction Read. Refer to Figure 10 for
timing information. :

The Op Code field, (Sheet 9), contains the encoded instruction to be performed. Its outputs are decoded by the hardware
and presented as address to the Decoder Read Only Memory. Of the possible 256 combinations 96 are defined as legal
instructions and have unique entry points in the micro-program. The remaining 160 combinations are directed by
either the hardware or the firmware to the illegal instruction entry point in the micro-program, address X'008'.

The YD field is defined as the user destination field. YD selects one of the sixtecen General Registers, in the Processor,
in which the result of the user instruction is to be stored. This portion of the IR (Sheet 21) is arranged as an up/down
counter. If YDP1 is specified as either the source or destination of a micro-instruction, the YD field of the IR is incre=
mented by one at the end of the instruction. Likewise, if YDM1 is specificd, YD is decremented by one.

YS is the user source field of the instruction being emulated. The second operand of the instruction is contained in the |
General Register specified by YS for RR format instructions. This field also contains the number of the General Registex
being used as the index register on an RX or an RS instruction or the actual hexidecimal number in a short form instruc-
tion, Refer to User's Manual, Publication Number 29-261, for instruction format information.
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Geood s Arithietic RRegister. The Arithmietic Register (AR) (Sheet 23) is used to hold the seeond operand of the
Add, Subtract, OR, AND, or Exclusive OR micro-instructions. The AR may be loaded from the S Bus when it is spece-
ified as the destination of a micro-instruction and its outputs form the "B inpuls to the ALU for all micro-instructions

except @ Command, as long as NO AR (NA) is not specified. In the case of the Load micro-instruction, even though the

information is present at the B inputs to the ALU, this input is ignored.

5.5.5 Flag Register and Condition Code. The Flag Register (FLR) (Sheet 21) is a four bil register which con-
tains the Carry Flag (C), the Overflow Flag (V), the Greater Than Flag (G), and the Less Than Flag (L). The outputs
from the T'LLR are copied into another four bhit regisier, the Condition Code, at the end of each user instruction heing
emulated. These flags represent results of instructions not otherwise indicated. ’

The FLR is loaded from the S Bus whenever either the FLR or the Program Status Word (PSW) register is specified as
a destination. The contents are copied into the Condition Code on an Instruction Read (see Figure 10) or on a Load mi-
cro-instruction if JAM CC is speceified.  The outpuls [rom the Flag Register are also used by the Branch Circuit (Sheet
8) for conditional branches. The contents of the CC are copied onto the B3 Bus Bits 12:15) when the PSW is specified as

the source register.
The following conditions also modily the FLR:

1. Carry Flag - The C-[lag changes on any Arithmetie, Boolean, or Load (execept Load Immediate or
Load 1/0) micro-instruction if carry out is specified. It sets if B Bus Bit 0 is set on a Shift Leflt,
if B Bus Bit 15 is set on a Shift Right, if Carry Save (CSV1) from the ALU is scl on an Add, or il
CSV1 is inactive on a Subtract. FFor all other cases the C Flag is reset.

2. Overtlow Flag - The V-flag is direct set il false sync is detected on an 1/0 operation and is changed
on any Add or Subtract micro-instruction if No Flags (NT') is not specified. The V flag is sct on an
Add il the sign of the number on the B Bus is positive and the sign of the B Bus is the same as the
sign of the A Bus (Arithmetic Register) and the resulting sign (S Bus) is negative or the number on
the B Bus is negative and the sign of the B Bus is again the same as the sign of the A Bus and the re-
sult is positive. This [lag is also set on a subtract operation if the sign of the B Bus is positive and
the signs of the B Bus and A Bus differ and the result sign is negative and the B and A Bus signs dif-
fer and the result is positive. For all other combinations of A, B, and S Bus sipns on Adds and Sub-
tracts, the V-flag becomes resc:i. The following Boolean expression also defines the setting of the

V flag:
V = ADD - B000 + (B000®D GADOO) « S000
+ B000 « (BOOO® GAOOC) - S000

+ ADD

+ SUB + B000 - (BO00® GA000) * SG00

+SUB * B000 - (B000 ® GA000) «+ S000

3. Greater Than and Less Than - These [lags change on any Arithmetic or Boolean micro-instruction
as long as NT is not specified. The G-flag is set if the result of the operation (S Bus) is positive or
if the result is zero and either the G or L flag was set from a previous operation. The L flag is set
‘if the resulting sign is negative. Either flag is reset if these conditions are not met.

5.5.6 Register Stack. The Register Stack shown on Sheet 25 consists of 20 16-bit registers, 16 of which are the
General Registers specified by the YD and YS fields of the IR, The remaining four registers are defined as PSW, LOC,
MRO, and MR1 and are collectively called Micro-Registers. These registers are loaded from the S Bus and are un-
loaded onto the B Bus.

The register stack consists of 20 19-041 four-bit by four-word register files arranged in a four by five array. Each

IC has a read enable and two read select lines, and a write enable and two write select lines. This allows a stack’
register to be used as both a source and destination in the same micro-instruction. Each enable line selects a group of
four registers in the array and the select lines select one register of the group that is enabled. Since the contents of the
CC register are gated onto the B Bus if PSW is specified as the source by the micro-program, only the first three ICs in
the array are selected for this special case.

The source and destination decoding for the General Register portion of the stack is located on Sheet 24 and micro-stack
decoding is found on Sheet 6. Refer to the truth table on Sheet 25 for word seleection information.

i
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5.6 Shifter and Latch

The Shifter/Latch circuit (Sheet 22) takes the data on the B Bus, manipulates that data and stores it (when CT.K1 is ac-
tive) prior to presenting it to the A inputs of the ALU. The shifter can load, shift left, shift right, or cross shift the B
Bus data. The function performed is determined by the state of the A and B inputs to the eight shifter ICs. A truth table
defining thesc inputs is provided on Sheet 20. The 19-073 ICs which comprise the shifter are tri-state devices. When
the S inputs to the shifter are at a logical ZERO level, the chips are enabled and the specified function is performed. 1f
these inputs are high, the outputs of the shifter are disabled and assume a high impedance state.

The cross coupled flip-flops at the output of cach state of the shifter latch the data on the Gated B3 RBus (GION0-150) dur
ing the time that CLK1 is active. This prevents the data, which may be changing on the BB Bus at this time, from being
felt at the inputs to the AT.U when CLK1 is active.

5.7 Arvithmetic Logic Unit (ALU)

The Arithmetic Logic Unit (ALU) consists of four 19-039 four-bit ALU packs and one 19-040 Carry look-Ahead pack.
The ALU is shown on Sheet 23.

FUNCTION M S0 o S, Sq
LOAD 1 1 1 ! 1
AND 1 0 1 1 1
OR 1 1 1 0 1
XOR 1 1 0 S0 1
ADD 0 1 0 0 1
SUB 0 0 1 1 0
CMD | 0 1 0 0 1

Each 19-038 ALU pack develops four-bits of the low active S Bus. The internal Carry Propagated (CI’) from the most
significant stage of the ALU pack and the Carry Generated (CG) for the most significant stage (CPXX1 and CGXX1) are
applied to the 19-040 Carry Look-Ahead pack to develop the Carry into the next more significant ALU pack (CNXX1).
Only the carry output of the most significant ALU chip is used (CSV1) (23C9). Each function of the ALU that is used is
described in the following paragraphs. All gate references are to the arbitrary labels on Figure 11. The mnemonics
indicated are the actual symbols used as reference on the ICs (23D6).

CN . ‘
S31 :

) o
S21

. >
S11 | '

so1 1

Figure 11. Least Significant ALU Stage
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5,7.1 Load, The ALU is conditioned to the Load mode on any Load micro-instruction, In this modec, Gates 1,
2, 3, and 4 arc cnabled by S01, S11, S21, and S31 respectively, and Gate 8 is disabled by M1. Since both Gates 1 and 2
are cnabled, at least one of their outputs arc high producing a low at the output from Gate 5. The state of Gate 6 is the
inverse of Ao. If Ao is Low,_the output of Gate 7 is high and the output of Gate 8.is Low (I'o). Tor Ao high, the inversc
is true at each stage causing I'o to also be high. Thercfore, in this mode, the statc of To is the same as the state of Ao
independent of the Bo input. The state of the Gated B Bus is passed, unmodified, to the S Bus.

5.7.2 AND. The AND [unction produced by the AND micro-instruction conditions the ALU to logically AND
cach bit of the Gated B Bus with the gated outputs of the AR. 1In this mode the outputl cquation for Gate 5 is (Bo + Ao) and
the output equation for Gate 6 is (Ao). The simplificd expression for the output from Gate 7 is then (Ao - Bo). Since
Gate 8 is disabled by the M1 input to the ALU, its oulput is high causing the output from Gate 9 to be defined by the same

cquation as the output from Gate 7, the AND function.

5.7.3 OR. The OR micro-instruction causes cach hit from the B Bus to he logically ORed with the correspond-
ing bit from the gated output of the AR. Gate 5 produces a low hecausc of the complimentary Bo inputs. The output
cquation for Gates 6 and 7 is (Ao + Bo) which corresponds to the Fo output from Gate 9.

5.7.4 Execlusive OR. The Exclusive OR micro-instruction produces a logical low at the S Bus if the correspond-
ing bits on the Gated B Bus and the gated oulputs of the AR are at different logic levels. The expressions for the outputs
'rom Gates 5 and 6 are (Ao + Bo) and (AoBo) respectively. The [unction of the output from Gate 7 is; therefore, AoBo -
\oBo, the Exclusive OR function. Since, once again, thc output from Gate 8 is high, To is the same as the output from
Gate 7.

5.7.5 Add. The ALU is conditioned to the Add mode on either a command or an Add micro-instruction. Note
that with the exception of the M1 control line, Add is the same as Exclusive OR. The M1 control line cnables the carry
network internal to the ALU device so that the oulput from Gate 8 is CN. T'o now becomes CN(AoBo + AoBo) -+ CN(AoBo
AoBo). Figure 11 shows only the least significant stage of the 19-039 four bit ALU. The next three stages are identical
cxcept for the internally propagated carry.

5.7.6 Subtract. The Subtract function produced by the four-hit ALU device is A-B-1. For this reason, the
carry in to the least significant stage is inverted by the Exclusive OR gate (23B3) on a Subtract micro-instruction. The
output equation for Gate 5 is (Ao - Bo) and the equation for Gate 6 is (Ao + Bo). Gate 7 produces a high output when the
equation (Ao * Bo + AoBo) is satisfied. The outpul function, Fo = CN(AoBo + AoBo) + CN(AoBo + AoBo), yields A-B.

5.8 1/0 Control

An I/0 operation is initiated if 1/0 is the Source or Destination of a Load micro-instruction. The 1/0 control logic is
shown on Sheet 10. If I/O is a source, then an input operation is initiated if 1/0 is a destination, an output operation is
indicated. I/0 timing is discussed separately for input and output.

5.8.1 Input. Refer to Figure 12 for input timing information,

When 1/0 is specified as a source, 10 IN (1011) (10G2) is decoded. On the trailing edge of the next clock, the Control

In flip-flop sets, enabling the specified control line. The zero output of the Control In flip-flop is inverted to genérate
ULDIO1 (11D9) which gates the D Bus onto the B Bus for presenting the data to the specified Destination Register. On the
receipt of SYNO (10C1) or the detection of False Sync, the Sync flip-flop sets, allowing the Control In flip-flop to reset.
This disables the active Control Line, causes the device to raise the Sync Line, and allows the resetting of the SYNC flip-
flop. The 1I/0 operation is now complete and a new micro-instruction can be executed.

5.8.2 Output. An I/O out is very similar to the input operation except that the two micro-instructions are re-
quired for completion of the operation. The first instruction activates the 1/0 Out (I001) line (10G2) but does not specify
a Control Line., The first step generates a Stop I/0 (STPIOO0) (10J5) if the SYNC flip-flop is still set from a previous op-
cration. If the Sync flip-flop is reset, the next micro-instruction is performed. This micro-instruction, besides gen-
erating JOO1, specifies a control line which activates CONT1 (10G2). CONTL1 and IOO1 gate the data from the S Bus to
the D Bus, LDIO1 active. On the next clock the Control Out flip-flop sets and the specified control line goes active. The
output operation now progresses in the same manncr as the I0 IN discussed above. Refer to Figure 13 for this timing
information.

This information is proprietary and is supplied by INTERDATA for the sole
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5.9 Alemory Control and Timing

The memory control logic in the Processor is iound on Sheet 14 of the schematies. Refer (o IFigure 14 for Memory Con-
trol and Timing information.

All memory operations, both Processor and I' A, arce initiated by activating SFi1 (14K4). This function triggers the
One Shot (15E1) which starts the memory timine and in addition enables the setting of the T'11 flip-flop (14K5) and the
Memory Busy (BSY) [lip-flop (14J5). The FLi 1o op is =t lor one system clock (250 ns) only. It is used to clear the
MDR on a read operation and to copy the memory address from the MAR to the MAS. If a memory read was indicated
by the micro-program, the Read flip-flop sets o the same clock that set the F11 and BSY flip-flops. The Read Tlip-flop
is set for two clocks and is uscd to indicate Diota navailable, generate MSTODPO (13T 3) if the MDR is specified as a
source when the flip-{lop is set, and to enable the Toading of the MDR from the Memory Strobed Data Lines (MS000-160).
For Processor initiated memory cveles, the 1'secessor Memory Busy (PBSY) (1485) [Tip-flop is sct as well as the BSY
flip-flop. This function prevents the loading of the MIDR (MSTOPO) and its trailing edge sets the Parity Fail [lip-flop
(17215) il the parity option is installed and a parity crrov is detected. DBoth Busy indications are reset on the third sys-
tem clock.

if a device interfaced to the DMA port of the ’recessor requests a memory cycle, REQO (14M1) becomes active. This
causes the ENO flip-flop (14L5) to hecome set. When IENO is active and the memory is not busy, the Processor Sclect
flip-flop (14115) and the ENO [lip-flop reset, initinfing a memory cycle. '

The logic for generating the memory timing is shown on Sheet 12, TIts outputs are presented to the memory in the Model
7/16 system. The initiation of a memory cycle is described above and the timing is shown in Figure 14.

5. 10 . Display System

The Display System provides, if the Hexadecimal Display Panel is present, a means for reading the contents of all the
system registers and any core memory location, *ogether with the capability of manually entering data and programs.
Tigure 15 shows the Hexadecimal Display Panel layout. Within the Hexadecimal Display Panel are five eight-bit byte
Display Registers, D1 through D5, that hold data output from the Processor, and a 20-bit Switch Register which stores
data input from the Hexadecimal Keyboard.

Associated with each Display Register D1 through D4 are eight indicator lamps that provide a binary read-out and two
optional hexadecimal read-out indicators. Associated with Display Register 5 are four indicator lamps for binary dis-
play and one optional hexadecimal read-out indicator. :

The most significant four bits of Display Register D5 (Bits 0:3) control four of the five indicator lamps along the left
edge of the Hexadecimal Display Panel. The fifth indicator lamp is controlled by logic internal to the Hexadecimal Dis-
play Panel. To the right of each of these five lamps is a diagram that defines what is being displayed. In general, only
one of the diagram lamps is on at a time. If none of the diagram lamps are on, a user program has written data to the

display registers.

The most significant 20-bits of the display show the contents of Display Registers D3 and D4 and the least significant
four bits of Display Register D5 (Bits 4:7) or the contents of the 20-bit Switch Register. When the Switch Register is
being displayed, the lamp next to the Switch Register diagram is illuminated. Any other diagram lamp that may have
been on, remains on. When the Switch Register is no longer displayed, its diagram lamp goes out and the most signifi-
cant 20-bits of the display again shows the contents of Display Registers D3 and D4 and the least significant four bits of
Display Register D5 (Bits 4:7).

The Key Operatéd Security Lock is a three-positicn, OFF-ON-LOCK, key-operated locking switch, which controls the
primary power to the system. This switch can also disable the Hexadecimal Display Panel, thereby preventing any
accidentical manual input to the system. The power indicator lamp (PWR) associated with the key lock is located in the
lower right corner of the Hexadecimal Display Panel. The PWR lamp is on when the key lock is in the ON or LOCK
position. The relationship between the key lock switch positions, primary power, the Control keys, and the Hexadecimal

keys is:
OFF The primary power is OFTF,

ON The primary power is ON and the Control keys and Hexadecimal keys are enabled.
LOCK The primary power is ON and the Conirol keys and Hexadecimal keys are disabled."

The Hexadecimal Display Panel operating procedures may be found in the appropriate User's Manual.

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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Figure 15, Hexadecimal Display Panel

The Display Controller, built into the Processor, is shown on Sheet 26. Unlike most I/0 controllers, data transfer does
not take place over the D Bus. Data from the Hexadecimal Display Panel is gated directly to the B Bus, B08:14, and the
content of the S Bus, S08:15, is gated by DAG1 and sent to the Hexadecimal Display Panel. Data is transmitted between
the Hexadecimal Display Panel and the Display Controller one byte at a time.

5.10.1 Data Transfer. When the display is in the Normal mode, all data outputs are directed into Display
Register D1, Conditioning the controller to the Incremental mode, via an Output command, causes the four bit counter
(26H7) to be incremented at the trailing edge of DAG1. This counter directs the one-out-~of-ten decoder (26H8) to act-
ivate LAO, in response to the first DAG1 and then I B0 for all subsequent DAG1's until the counter is initialized. In
this mode, the first DA loads Display Register D1, the next DA loads Display Register D2. The next two DAs load
Display Registers D3 and D4. This counter is initialized by SCLRO, by an Output command placing the controller in

the Incremental mode, or whenever the display is addressed and the Normal mode is selected.

Input data from the Switch Register on the Ilexadecimal Display Panel is handled in a similar manner as output data.

In the Normal mode or on the first Data Request, (DR), if in the Incremental mode, Switch Register Bits 12:19 are read.
The second. DR, in the Incremental mode, reads Switch Register Bits 4:11. The two bit counter (26115) directs the DR
to the appropriate group of Switch Registers. This counter is initialized by the same function as the four bit counter
discussed above and is incremented at the trailing edge of DRG1.

NOTE

Bits 0:3 are gated out as part of the status byte when address
is read.

5.10.2 Control Logic. When the display requires micro-program support, it generates two outputs, ESNOO
and ESNCO, which are latched in the RS flip-flop at 26C2. The output of this flip-flop sets the Console Attention flip-
flop (CATN) at 26F1. This flip-flop is reset by GADRO when the Processor addresses the display.

When the SGL functibn switch is depressed, SSGL1 becomes active (26A3) and ESNCO0 and ESNOO are generated which
caused the Single flip-flop (26G3) to become set. This flip-flop remains set until another execute is generated and the
SGL function is not selected.

5.10.3 Status Input. The status byte encoding is shown in Table 7. The status byte is gated onto the’
SD00:07 lines by the SRGO lead. SRGO gates the SD00:07 lines onto Bits 08:15 of the B Bus.

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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TABLE 7. DISPLAY STATUS AND COMMAND ENCODING

STATUS
0 2 3 4 5 6 7
Run X110 0 0| X| X| X| X
Memory Write | X | 0] 0} 1| X X} X| X
Memory Rea” | X | 0| 1| 0| X | X! X| X
Address X 0 1 1 X| X| X| X
Fixed Register X1 1 0 0] X| X X| X
TI'loating Register X111 0 1] X| X| X| X Single or Halt
Function X |1 0 0| X| Xt X| X
General Register 0 0t x| X|"X] 1 0 0 0 TFloating Register 0
1 1 X| X| X 1 0 0! 0 i
2 lol x| xjx|1lo] o1 2
31| XXX 1]0] 0
glo| x| X! Xl 1]0] 1, 0 4
511X X|X| 1 0] 10
6 0 X1 X} Xi1 0 1 i 6
Tl XXX 1|0 i 1
8 0 X X| X 1 1 0 0 8
9 1 XX X1 1 0 0
AlO X[ X! Xi1 1 0 1 A
31X | X! X110} 1
cCio0 X1 X| X 1 1 1 0 C
D 1] X1 X[ X 1 1 1 0 v
") Elo|X|X| X| 1] 1| 1)1 Floating Register E
General Register F | 1 | X | X| X | 1 1 1 1
Function 0 0 X | X| X| 0 0 0 0 Console Interrupt
1 1| X | X| X] 0 01(-0 0 Register Set Select
2 0l X | X} X| 0 0] O 1
3 1| X X| X} 0 0 0 1
4 0| X | X! X] 0 0 1 0 PSW
5 1| Xy X X0l o0} 110 LOC
[§] 0| X | X X| 0 0 1 1
7 1| X | X[ X]| 0 0 1 1
8 0| X | X| X| 0 1 0 0
9 1 x| X} X| 0 1] 01 0
A 0] x X| Xt 0 1 0 1
B 1| X | X| X 0 10 1
C 0l X | X| X|o0o}t1f 1] 0
D 1| X1 X Xt 0 1 1 0
E 0| X | X| X]| 0 1 1 1
T'unction T 1| XX X 0 1 1 1
COMMAND
Normal | 1| ol o] ol oo ofoO
ITncremental | 0 11 0} 0} 0} 0O} O] O

This intormation is proprietary and is supplied by INTERDATA for the sole
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A0 Basie Switeh Control Panel (Figure 1)
Reler to Functional Schematie 02-272B0s,  The Lasic Switeh Control Panel provides a means by which a program, pre-
viouslv loaded into memory, can be executed without the nid of $he optional Control Console., )
This panel provides a means ol controlling the sysiem power, initinlizing the aysteny, and generating a Console Attention
(FCATN D to =tart program execution, il the Drirmry Dower FPail/Auto Restart option is not installed. ‘

e @ |
INIT @g f
EXE (d

ENAB

icure 16, Dasie Control Sswiteh Pancel

This option conditions the Processor to the Run mode hy grounding SSGI.1, SD011, SD021, and SD031 at the Control Con-
sole connector. The Display Controller, when addressed by the micro-program in the power up scquence, indicates the
Run mode. With the Auto-Restart option present, program cxecution commences at the address specified in the Location
Counter (LOC), when the system is turned on and without the Auto-Restart option the micro-program performs a normal
power up scqueace and then goes 1o the un-interrvastable Idle Loop until the Fxecute (EXI) switeh is operated.,  When the
EXE switch is operated, program execution then hegins as ahove.

6. MAINTENANCE
This section describes maintenance procedures which may be usced to check and, if necessary, adjust the Processor.

G.1 Clock Timing
There is only one adjustment associated with the system clocks. The variable capacitor, C1, on the CPU-It1 mother
board, 35-446, is very stable and should not requirce field adjustment. The adjustment should only be changed after the
test indicates that it is out of tolerance and there arc no faulty components in the system,
Clock timing is cheeked, with the use of an oscilloscope, hy monitoring CLKL at the Back Panel Pin 202-1 of cither Ccpu-
HI or CPU-LO. The period of CLLK1 should be 25C nanoscconds. Adjust capacitor C1 to get the 250 nanosccond period.
Refer to Section 5.2 of this specificalion for a deseription of the clock svstem.

6.2 Memory Timing Adjustment (I'igurc 17)
There is only one adjustment associated with the memory timing in the Processor. This adjusts the interval between the
fall of CLK1 and the fall of ER0O. All other memory timing rclationships are under control of the basic Processor clock.
Refer back to Figure 14 for memory timing information.
The interval hetween the fall of CLK1 and the fall of R0 should be 120 nanoscconds (sce IMigure 17). This can be {ested
if the Display Option is installed, by grounding the SCATNO Test Point on the front edge of CPU-LO. The Control Con-
sole rotary function switch should be placed in the Memory Read (MRD) position with the Single (SNG) Switch depressed.
For systems without a display panel, this timing relationship can be checked during normal program execution,
Sync may be obtained Irom the I'11 Test Point (I'y on CI-L--ill.  Nionitor CLK1 (202-1) and 1RO (204-0) on CPU-11I and
adjust variable resistor, R129, for the proper timing relationship.

1 1

ERO

120 I
mm— MS”‘—ﬁ
Figure 17, Memory Timing Adjustment

6.3 Overall Processor Test
Use the 06-106 Processor Test Program to perlorm a comprchensive test of the Processor.
This information s propretary and w supplied by INTERDATA for the soio
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7. MNEMONICS

The following list provides a brief description of each mnemonic found in the Model 7/16 Processor.

source of each signal is also provided.

MNEMONIC

ACKO
ADDO
ADRSO0
ADR1

- AMOD1
ANDO

ATNO

BCLK1
BRANO
‘ BRCH1
BRIIH1
BRHLO

B000-150

CGNDO

CGXX1

CKMDLO
 CKMDHO

CKRDO

CLFRO
CLK1
CLMDHO
CLMDLO
CLYDO

CL070

CMDO

MEANING

Acknowledge Control Line. This signal starts the RACKO/TACKO daisy chain.
Add micro-instruction decoded.

Address Control Line.

Output of the Display Controller's Address Latch.

Address Modification Test Point to the Branch Logic.

AND micro-instruction decoded.

Attention Test Line from the 1/0 Bus.

Basic Clock. A non-stopable clock used for memory timing and Test Aid control.
Indicates a true branch was detected. A
Branch. This indicates a branch micro-instruction.

Indicates a true Branch was detected é.nd RDO041 is active.

Indicates a true Branch was detected and RD041 is inactive.

The B Bus which transmits data from the specified source to the Shifter.

Ground Reference for system clock, CLK1.

Carry Generated from the ALU to the look-ahead carry generator.
Clock Memory Data Low.

Clock Memory Data High.

The clock used to load the ROM Data Register and increment the ROM Address
Register.

- Clear Flag Register.

The major Processor clock from which all other clocks are derived.
Clear Memory Data Register High.

Clear Memory Data Register Low.

Clear YD pulse to the YD field of the IR.

Control Line 7. This function provides an early power fail indicatiofi to devices
on the 1/0 Bus.

Command Control Line.

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

The 01-058D08

SCIIEMATIC
LOCATION _

10E9
6M6
10F9
26M7
21DY
6R6

9A7

14A5
8R6
7TK7
9R7

8H6

Sheets 5 & 11

12M2
Sheet 23
19B4
18B4

13N6

20C7
12M 2
141.6
14M6

7K4
710D9

10F9
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MNEMONIC
CMG1
CMND1
CONT1
CPXX1
CRYINO
C8Vvo

C80

DAGO
DAO
DCLK1
DECO0OA
DRGO
DRO
DSTOPO

D000-150

ENBY1
ENHWO
ENH1
ENL1

ENMSO0

ENO
ERO
ESNCO
ESNOO
EVENO

EXDUO

EXMBYO0

34

Command Control Line gated by the Display Controller's Address latch.
Command micro-instruction decoded.

Control Line Enable for 1/0 operations.

Carry Progated from the ALU to the look-ahecad carry generator,
Carry In to the least significant bit of the ALU.

Carry Save. Carry Out from the ALU.

Cross Shift. Conditions the B Bus shifter to perform a Cross Shift.

Data Available Control Line gated by the Display Controller's Address latch.

Data Available Control Line.
Destination Clock, CLK1 gated with DSTOPO.

Decode. A decode is specified by the micro-program.

Data Request Control Line gated by the Display Controller's Address latch.

Data Request Control Line,

Destination Stop. Prevents the loading of any destination register when active,

1/0 Bus Data Lines.

Enable Busy. Enables the setting of the Processor Busy flip-flop.
Enable Halfword line from the DROM.

Enable 1ligh. Enables the loading of the Memory Data Register High.
Enable Low. Enables the loading of Memory Data Register Low.

Enable MS, Gates the contents of the Memory Strobed Data Lines to the
MDR on a Read operation.

Enable signal to the Direct Memory Access Port,

Early Read, used for Read memory timing.

. Execute Switch normally closed contact.

Execute Switch normally open contact.

Output from the memory parity gcnerator/detector.

External Data Unavailable, External input which may be used to extend the

memory access time beyond . 5 microsecond.

External Memory Busy. External input which may be used to extend the
memory cycle time to more than 1 microsecond.

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shali
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SCHEMATIC

LOCATION.

26G5H
TK2
10G3
Sheet é3
23A1
23D9

20137

ZGQG
10E9
2164

9R5
26G6
10D9
13M4

Sheet 11

13E4

4A5
20B7
20B7

14K7

14M9
15M2
ZGBi
26B2
17114

14J1

14J1,



MNEMONIC
FAL

FBYO
FB1

FCATNI1

FCITO
FCOTO
FEPFO
FER1
| FINCRO
FINH1
FINR1
FLGLO
FLR1
FPARO
FPBY1

FPOW1

FPSEL1
FPSWO11
FPSW021
FRD1

 FSKIPO
FSYNO
FTITO
FWAITO
FW1

Fl1

GARBLO

GADRO

GARO

MEANING

Output from the Processor Timing [lip-{lop, state A.
Output from the Memory Busy flip-flop.
Output from the Processor timing flip-flop, state B.

Outpul from the Console Attention {lip-:lcp indicating & request for
console service

()u‘tput from the Control Line [n fHlip-tlop.

Output from the Control Line Out {lip-flop.

Output from the Early Power Tail Relay.

Output from the LEarly Read flip-flop.

Output from the Display Controller's Incremental mode flip-flop.
Output from the Inhibit flip-flop.

Output from the Ins  1ction Read i'lip—flop.

Flag Register Greaver Than or Less Than Set.
Output from thé Late Read flip-flop.

Output from the Parity FFail flip-flop.

Output from the Processo1‘ Memory Busy flip-[lop.

The ONE output from the Power Down flip-flop. Set by the micro-program to
initialize the system. '

Output from the Processor Select flip-flop.

The ONE outqu vfrom the Program Status Word, Bit 1, Latch.
The ONE output from the Program Status Word, Bit 2, Latch.
Output from the Memory Read flip-flop.

Output from the SKIP flip-flop.

Output from the SYNC flip-flop.

Clock Stop signal from the Test Aid.

Active when the Processor is in the Wait State.

Qutput from the Write flip-flop.

Active during the first CLK1 period of a memory operation.

Gated Arithmetic or Boolean., Arithmetic or Boolean operation gated by No Flags.

Gated Address. Address Control Line gated by the decoded address of the
Display Controller.

Gated Arithmetic. Arithmetic operation decoded and gated by No Flags.

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shatl
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SCHEMATIC

LOCATION

12H1

14J6

12G1

262

2189

15H3

17N4

1486

7K5

14J7

9J4

© 9J5

14N§

13J8

10C5

13B2

7TK5

15H7

141.6

21M4

- 26A6

21K4
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AMNEMONIC

GB000-150
GCCB1
GCRYO
GCS0
GRMSO0
GR00-30

GWO00-30

- HPAREO

HWO

ILLEL
IMME1
IMM1
INHO
INITO
1011
1001
TR00-07

IR08-15

LARO
LAO

LBO
LCCO
LCO
LDFLRO
LDIO1
LDO

LD1
LIRHO

LMARO

36

MEANING

Gated B Bus. The output from the Shifter/Latch circuit to the ALU.

Gates Condition Code to B3 Bus.
Gated Carry. Enables the clock to the Carry Flag.

Gated Cross Shift. Cross Shifted line gated by MAR15.

Gated Read Micro Stack. Active when PSW is specified as the source register.

Read Enable to the General Register Stack.

Write Enable to the General Register Stack.

Output [rom the high 8-bits of the memory parity generator/detector circuit.

Halfword 1/0 test lirie from the active device.

Illegal. This indicates that an illegal instruction was detected.
Immediate. Decoded function used on a Load Immediate.
Immediate micro instruction decoded.

Inhibit, used for Write memoxry timing,

Output from the gystem Initialize Switch.

1/0 Input operation decoded.

1/0 Out operation decoded.

The outputs from the op code field of the Instruction Register (IR).

" The outputs from the YD and YS ficlds of the Instruction Register.

Load Arithmetic Register conirol linc.

Load Display Byte A, to Display 2 Bits &-15.

Load Display Byte B, to Display 2 Bits 0-7.

Load Condition Code from Flag Régister.

Load Display Byte C, to Display 1 -Bits 8-15.

Load the Flag Register from the S Bus.

Load I/0. Gates data from S Bus to D Bus.

Load Display Byte D, to Display 1 Bits 0-7.

A Load micro instruction but not a Load Immediate..
Load Instruction Register high,

Load the Memory Address Register from the S Bus.

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and rmaintaining INTERDATA supplied equipment and shall
not be used for any cther purpose unless specifically authorized in writing.

SCHEMATIC
LOCATION

Sheet 22
6106
10L5
20E6
66

24J8-R8

24B9-24D9

17F3

10G9

9R3
8J9
6G6
15M6
1287
10G2
10G3
- Sheet 9

Sheet 21

6M6
26H9
16H9 |
10K5
2611
9G9
11B9
26H9
TK8
21G9

81.9



MNEMONIC

LMDRO
LMDR1
LOADO
LRARO

LRO

MA000-150
MAR151
MDO000-160
MDRO001-151
MSKO
MSTOPO
MS000-160

M1

0SCo
OVAS1
OVAl

ovs1

PDN1
POFFO

" POP1
POWDNO

RAR060-150
RA1 |

RB1
RD00-19
REQO

RMSO0

MEANING

Load the Memory Data Register from the S Bus.
Load the Memory Data Register from the S Bus.

Any LOAD micro-instruction decoded.

Load ROM Address Register. Enables the loading of the RAR.

Late Read, used for Read memory timing.

Memory Address Bus to Memory Modules.

Output from the Memory Address Register Bit 15,
Memory Data Bus to the Memory System.

Outputs from th_e Memory Data Register.

Mask Test point to Branch Logic.

Memory Stop. Stops all clocks except BCLK1 when active.
Memory Strobed Data Bus from the Memory System.

The M input to the ALU decoded.

Shaped output frém the System Clock Oscillator.
Overflow enable function on an Add or Subtract.
Overflow enable function on an Add.

Overflow enable function on a Subtract.

Power Down, Indicates the start of a power down sequence in the hardware.
Output from the On/Off Power Switch controlling system power.

Indicates that a memory operation is specified by the micro program, and that
memory cycle is not supressed by the DROM.

Power is Down. Resets the SCLR Relay.

The outpﬁts from the RAR.

Read Select to the 'A' inputs of the General Régister Stack.
Read Select to the 'B' inputs of the General Register Stack.
The outputs from the ROM Dai - Register.

Request from the Direct Memory Access Port.'

Read Micro Stack. Active when either PSW, 1LOC, MRO or MR1 is specified as
the source.

This information is praprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

SCHEMATIC

LOCATION

198B3

8K4

TK6

13N7

15M3

Sheet 16

16R6

Sheets 18-19

Sheets 18-19
21H9
13J5

Sheeyts 18-19

20J7

12D2
20N7
20L7

20N7

12E7
12B7

4A5
12J7

4H1-4H7
24G6

24F6

Sheet 5

14M1

6G6
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MNEMONIC

RPARO

RSTOPO

SCATNO
SCLRO
SD001-071
SEQO01
SFCOT1

SHCRY1

SHIO
SHL1

SHR1

SLOO
SNGL1
SRA060-150
SRD000-150
SRGO

SRO

STPIOO

STPRDO

SVo
5000-150
S01
S11
520

S31

TBRANO

TEN1
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MEANING

Reset Parity. Active on a command Reset Parity by the micro program when
attempting to supress a Machine Malfunction interrupt. )

ROM Stop. Stops CKRDO when active.

Test Point which when grounded generates a constant console Attention indication.
System Clear. Signal used to initialize the system on a POWeTr up or power down,
Status and Data Bus to the Display Console.

S Bus equals zero.

Set Control Out flip-flop enable signal.

Shifted Carry. Enables the setting of the Carry Flag on either a Shift Right or
Shift Left. :

Input high Data Switches.

Shift Left. Conditions the B Bus Shifter to shift the data left one place.

Shift Right. Conditions the B Bus Shifter to shift the data right one place.

Input Low Data Switches.

Single. Test Poiht to the micro program indicating status of the Control Console.
The Set ROI\'I Address lines to the RAR.

The outputs from the ROM used to load the ROM Data Register.

Status Request Control Line gated by the Display Controller's Address latch.
Status Request Control Line,

Clock Stop signal for 1/0 operations.

Stop RD. Test point which when grounded prevents incrementing the ROM
Address Register.

Set Overflow flag. Direct sets the Overflow flag when False Sync is detected.
S Bus. Outputs from the ALU.

The S0 input to the ALU decoded.

The S1 input to the ALU decoded.

The S2 input to the ALU decoded.

The S3 input to the ALU decoded.

True Branch. Stops CKRDC when active.

Toggle ENO. Used to toggle the ENO flip-flop.

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

SCHEMATIC

TK3

13J7

2611
12A6
26R1~26R6G
23N7
10G4

21H3

26J6
20E7
20F7
26J6
26G3
4D6-4D9
452-487
26E4
10D9
10J5

13J6

10B1

20K7
20J7
20K7

6N6

13G7

14E6



MNEMONIC

ULAR1

ULDIO1
UMARO

UMDRO
VT

WAIT1
WALl
WB1
WMS0

wo

YDESTO
YDM1
YDP1
YDSO0
YSS0

YSo

'MEANING

Unload Arithmetic Register to the ALU.
Unload 1/0. Gates data from D Bus to B Bus.
Unload the Memory Address Register to the B Bus.

Unload the Memory Data Register to the B Bus.
Memory sense amplifier threshold voltage.

Controls the state of the Wait indicator on the Control Console.
Write Select to the 'A' inputs of the General Register Stack,

Write Select to the 'B' inputs of the General Register Stack.

Write Micro Stack. Active when either PSW, LOC, NMRO or MR1'is the destination.

Write, used for Write memory timing,

Active when either YD or YS is specified as the destinﬁtion.
YD Minus one. Decrement YD,

YD Plus one, Increment YD.

YD is specified as the source register.

YS is specified as the source register.

Active when either. YD or YS is specified as' a source,

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall |’
not be used for any other purpose unless specifically authorized in writing.

SCHEMATIC

LOCATION
20G7
LIED
89

8J9
H4ES

26K4
24F6
24E6

6C6

15M7

6B6
6K6
6J6

- 6J6 A
6H6

6B6
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02-232MO1R0O3A 240
June 1974

M70-103
NS SELECTOR CHANNEL
INSTALLATION SPECIFICATION

1. INTRODUCTION

This specification provides the necessary infofmation for the installation of the 02-232 Selector Channel (SELCIH) (Prod-
uct Number M70-103) in a Model 70, 74, 80, 7/16 or 7/16 HSALU Processor System, The NS Selector Channel is
complete on one 35-391M02 printed circuit board.

2, PHYSICAL CHARACTERISTICS
2,1 Dimensions 15 3/8 x 14 7/8"
2.2 Weight 2% pounds maximum

3. INSTALLATION

The NS SELCH may be installed in any even numbered universal expansion slot (i.€., 0, 2, 4, or 6) in the Central Pro-
cessor Unit (CPU) or in the first memory-1/0 expansion chassis. See Figure 1. Qn 7/16 HSALU the NS SELCH
may only be installed in Slot 0 of the CPU back panel.

To install a NS Selector Channel on a Model 74 or a 7/16 BASIC, the Selector Channel must be a 35-391M02. To
install a Selector Channel on a 7/16 HSALU the Selector Channel must be a 35-391M02, R02 or higher.
NOTE
A'SEIL.CH may be installed in slots 0, 1, or 2

of a Model 80/85 CPU chassis only. In this case
cutting of the multiplexor bus is not necessary.

3.1 Back Panel Wiring

3.1,1 Multiplexor Channel Bus. At the time of installation it is necessary to cut the Multiplexor Bus wiring be-
tween the even numbered slot accepting the SELCH and the next higher numbered slot on the One (1) connector only. The
RACKO/TACKO daisy chain wiring on the back panel is rerouted according to Figure 1. The lower numbered card slots
in the chassis become part of the private SELCH Bus on the One (1) connector only.

For the convenience of cutting the Multiplexor Bus, the connections between every other slot are made using "top' wire:

wraps, (This refers to wire wrap back panels only.) This allows the cutting of the bus by simply lifting the top wraps
when the SELCH is installed in an even numbered slot, Refer to Figure 1 A during’the following example.

To install a SELCH in Slot 4:

1. Remove all wires on Connector One (1), between Slots 4 and 5, on Pins 11 through 26, Rows 1 and 2. (See
backpanel map in 02-232M01D08 Sheet 7.)

2. Remove the wire between 222-0001 and 122-0700, ;

3. Remove the RACKO/TACKO jumper between Pins 122 and 222 on both the Zero (0) and One (1) connectors of
Siot 4, ) ' .

4, Connect 122-0700 to 222-0501,

5. Install the SELCH into Slot 4 of the chassis, The private SELCH Bus now appears on the Connector One (1)
side of Slots 4,3,2,1, and 0. All slots on the Connector Zero (0) side and Slots 7,6, and 5 on Connector One
(1) side remain ag standard Multiplexor Bus slots. '

To install a SELCH in any other even numbered slot of a CPU chassis or a Memory-I/O chassis, a similar procedure
is followed. Refer to Figure 1 B, C, D, and E.

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose uniess specificalty authorized in writing.
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CONN O I CONN |
A A I B
- 12-0700
MEMORY )
I/0 CHASSIS
. ®
222-0001 \
\.
—@
CONN 0 CONN |
B A B8
7
6
5
MODEL 70,
7/16 OR 7/16 HSALU| 4
CPU CHASSIS 3 122-0300 222-030!
1
He—— == 40!
\ ®
~N
0 \ \
0 @
l CONN O | CONN |
C A l ] l
- |zz-o7oo£o—\zzz-o701
-—\\——- X(D )
CHENN |
X
MEMORY A\ )
I/0 CHASSIS \ l
\ X0 ——
Il
=0

e

Figure 1.

NOTE:

THE CIRCLED NUMBERS ON ILLUSTRATIONS A, B,ANDC
REFER TO THE CORRESPONDING NUMBERS IN THE
FOLLOWING INSTALLATION PROCEDURES.

TO INSTALL A SELECTOR CHANNEL IN SLOT 4 OF THE MEMORY

®
®

®

®

1/0 CHASSIS

CUT THE MULTIPLEXOR BUS BY REMOVING THE TOP
WRAPS.

JUMPER RACKO/TACKO AS SHOWN, REMOVE DASHED
JUMPER.

THIS SECTION BECOMES THE PRIVATE SELECTOR BUS
ON THE CONNECTOR ONE (CONN.I) SIDE ONLY, ALL
SLOTS ON THE CONNECTOR ZERO (CONN.O) SIDE, AND
SLOTS 7, 6 AND S5 ON CONNECTOR ONE SIDE REMAIN AS
STANDARD MULTIPLEXOR BUS SLOTS.

IF REQUIRED, EXTEND THE SELECTOR CHANNEL BUS
TO OTHER CHASSIS BY INSTALLING A CABLE HERE.

EXTEND THE MULTIPLEXOR BUS TO OTHER CHASSIS
BY INSTALLING A CABLE HERE.

MEMORY MODULE 7, IFIT EXISTS, MUST BE LOCATED
INSLOT 3.

.

TOINSTALL A SELECTOR CHANNEL IN SLOT 2 OF THE CPU

CHASSIS

CUT THE MULTIPLEXOR BUS BY REMOVING THE TOP
WRAPS.

@ JUMPER RACKO/TACKO AS SHOWN, REMOVE DASHED

JUMPER.

@ THIS SECTION BECOMES THE PRIVATE SELECTOR BUS

©)
®

0)
@

®

ON THE CONNECTOR ONE (CONN.1) SIDE ONLY. ALL
SLOTS ONTHE CONNECTOR ZERO (CONN.O) SIDE
REMAIN AS STANDARD MULTIPLEXOR BUS SLOTS.

IF REQUIRED, EXTEND THE SELECTOR CHANNEL BUS
TO OTHER CHASSIS BY INSTALLING A CABLE HERE.

EXTEND THE MULTIPLEXOR BUS TO OTHER CHASSIS
BY INSTALLING A CABLE HERE.

NOTE: |

IF AMEMORY 1/0 CHASSIS 1S USE
ANY SELECTOR CHANNELS MUST
THAT CHASSIS.

IN THE SYSTEM,
E INSTALLED IN

wo

NOTE: 2

A SELECTOR CHANNEL MAY NOT BE INSTALLED IN
SLOT 2 OF THE 7/16 HSALU. SLOT O IS THE ONLY SLOT
IN WHICH A SELCH MAY BE INSTALLED.

TO INSTALL 4 SELECTOR CHANNELS (IN.SLOTS 6,4,2 AND 0)

OF THE MEMORY 1/0 CHASSIS —
CUT THE MULTIPLEXOR BUS IN FOUR PLACES.

JUMPER RACKO/TACKO AS SHOWN, REMOVE DASHED
JUMPER.

EACH SELCH, EXCEPT THE ONE IN SLOT O, HAS ONE
SLOT AVAILABLE ON IT'S PRIVATE BUS. THE PRIVATE
BUSSES CAN BE EXTENDED TO OTHER CHASSIS BY
INSTALLING CABLES IN SLOT POSITIONS 0,1,3AND S
ON CONNECTOR ONE (CONN. 1) SIDE.

ALL SLOTS ON THE CONNECTOR ZERO (CONN.O) SIDE
REMAIN AS THE STANDARD MULTIPLEXOR BUS. THIS
BUS CAN BEEXTENDED BY INSTALLING A CABLE HERE.

MEMORY MODULES 5 AND 7, IF THEY EXIST, MUST BE
LOCATED IN SLOTS 1 AND 3.

Backpanel Modifications

This information s proprietary and s suppiied by INTERDATA tor the sole
purpose of using and maintaining INTERDATA supplied equipment and shaft
not be used for.any ather purpose uniess specifically authorized n weiting,




CONN | TO INSTALL A SELECTOR CHANNEL IN SLOT 2 OF THE CPU
I : l CHASSIS

@ CUT THE MULTIPLEXOR BUS BY REMOVING THE TOP
WRAPS.

MODEL
7/16 OR74
CPU CHASSIS

222-050!1

‘ @ JUMPER RACKO/TACKO AS SHOWN, REMOVE DASHED
JUMPER.

@ THIS SECTION BECOMES THE PRIVATE SELECTOR BUS
ON THE CONNECTOR ONE (CONN.!) SIDE QNLY. ALL
SLOTS ON THE CONNECTOR ZERO (CONN.O) SIDE
REMAIN AS STANDARD MULTIPLEXOR BUS $LOTS.

@ IF REQUIRED, EXTEND THE SELECTOR CHANNEL BUS

TO OTHER CHASSIS BY INSTALLING A CABLE HERE.

(® EXTEND THE MULTIPLEXOR BUS TO OTHE CHASSIS
BY INSTALLING A CABLE HERE,

NOTE:

CONN O

IF A MEMORY I/0 CHASSIS IS USED IN THE SYSTEM,
THE SELECTOR CHANNEL MUST BE INSLOT O OF THE
CPU CHASSIS OR IN SOME SLOT OF THE EXPANSION.

TO INSTALL A SELECTOR CHANNEL IN SLOT 0,1 OR 2
CHASSIS ——

:‘* (D JUMPER RACKO/TACKO AS SHOWN,REMOVE DASHED
JUMPERS.

@ THIS SECTION BECOMES THE PRIVATE SELCH BUS ON

THE CONNECTOR ONE (CONN.I) SIDE ONLY. ALL
SLOTS ON THE CONNECTOR (CONN.O) SIDE REMAIN

AS STANDARD MULTIPLEXOR SLOTS.

MODEL 80
CPU CHASSIS

@ EXTEND THE SELCH BUS TO OTHER CHASSIS BY
INSTALLING A CABLE HERE.

@ EXTEND THE MULTIPLEXOR BUS TO OTHER CHASSIS
BY INSTALLING A CABLE HERE.

NOTES:
I. IF AI7-183 CABLE IS INSTALLED BETWEEN CONNECTOR:

ZERO AND ONE IN THE CPU CHASSIS. THIS CABLE MU$"
BE REMOVED PRIOR TO INSTALLING SELCH.

2. THE INSTALLATION OF A SELCTOR CHANNEL OR OTHER
I/0 DEVICE CONTROLLER IN THE M80 CPU CHASSIS
REDUCES THE MAXIMUM MEMORY SIZE BY 16K BYTES
(ONE MSU) FOR EACH SLOT USED!

3, ONLY ONE SELECTOR CHANNEL MAY BE CONFIGURED
. IN THE MODEL 80 PROCESSOR CHASSIS,

Tigure 1. Backpanel Modifications
(Continued)

3.1.2 ACT0/TACO. The ACT0/TACO jump®® between Pins 137-0 and 237-0 must be removed from the slot used
by the SELCH controller, If the Selector Channel ig.not the first Direct Memory Access (DMA) channel on the Memory
Bus, jumper "K' on the SELCH controller must be #®moved. Note that on a Model 74 only one DMA device is permitted.

3.2 Cabling

NOTE (Not Applicable on Model 74)

On installations with Multiple SELCH's, remove the "ENO"
and the ""INHO" filters ‘®n all but the last SELCH (Remove the
following: R70, R72, £59 and C61).

¥

The cabling necessary for the SELCH depends on thg systexﬁ's physical configuration. When the SELCH Bus does not
extend outside the chassis, no cabling is required. WWhen the SELCH Bus must be extended to another chassis, a number
of cable configurations can be used. See Figure 2. Care should be taken to minimize bus lengths.

3

See Figure 2 for a summary of cables. Refer also o User's Manual, Publication Number 29-261, for further details

on system configurations.

This information is prtzxary and is supptied by INTERDATA for the sole
purpose of using and rMintaining INTERDATA supplied equipment and shali
not be used for any other purpose unless specificaily authorized in writing. 3
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CONN. CONN.
o™ e
. h
! 000!
15" CHASSIS | | | I/
)
(A) CONNECTS TWO ADJACENT 15" CHASSIS. THE PRIVATE SELCH BUS APPEARS
-—|7-194 & #T BOTH CONNECTORS O AND | OF THE LOWER CHASSIS. NOTE THE DATA
CHANNEL DOES NOT APPEAR IN THE LOWER CHASSIS.
. I7 e < Q070!
15" CHASSIS | !17-183 |\ - 060!
o 0700 J
A =
7
\ 1 0000 000!
15" cHASSIS | ! I/- l/_ )
1 &
s P
iB) USED TO CONNECT TWO ADJACENT 15" CHASSIS. THE MULTIPLEXOR BUS
17193 —» 17-194 L PEARS AT CONNECTOR O,AND THE SELCH BUS APPEARS AT CONNECTOR
- : . WHEN USING THIS CONFIGURATION, THE RACKO/TACKO JUMPER FROM
122-0,SLOT 7,T0 222-1,SLOT 0, MUST BE REMOVED FROM THE LOWER CHASSIS.
) 7 Jizz-0 «— 070! "
15" cHassIs | | A | o~ ,
40700 / ~l222- j
4 REMOVE JUMPER
-
7
/ 000!
15" cHASSIS | | I/
: I
o]
«—|7-166 > (C) @ONNECTS THE PRIVATE SELCH BUS TO A |0" CHASSIS ONE OR TWO CHASSIS AWAY.
s «-0005 2
10" cHassis | | I ’
o .
J L
/—REMOVE 17-183 CABLE
7
MODC8POU/B5 | L ——Z-CID (D) GONNECTS THE PRIVATE SELCH BUS AND THE MULTIPLEXOR BUS TO A
CHASSIS i 19" CHASSIS,ONE OR TWO CHASSIS AWAY.
o .

17—166 —>l | | <+ |7-166

4, ADDRESS STRAPPING

Figure 2. Cabling

The preferred address of the NS Selector Channel iB X'F0'. The controller is strapped for this address at the factory.
To change the address, refer to Functional Schematic 02-232M01D08, The number and letter designations shown on
the schematic refer to the designations on the appatatus side of the SELCII controller board.

5. MODEL 80/85 STRAPPING

For use with the Modcl 80 or 85 the following options must be exercised:
1. Remove the jumper labled J located between IC 14 and 15.
2. Change the jumper, above IC 53, from (L to X) to (L to 2).

6. INSTALLATION CHECKS

The NS SELCH is factory tested using a special high specd device. Therefore, field checks are contingent upon the
user having appropriate hardware and softwarc avatlable with which to exercise the Selector Channel. When the SELCH
is used with Model 80 or 85, insure that the strap options on the SELCII have heen made according to Section 5.

This information is pr@prietary and is supplied by INTERDATA for the sole
purpgse of using and maintaining INTERDATA supplied equipment and shall
4 not be used for any other purpose unless specifically authorized in writing.
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M7() '103 June 1971
NS SELECTOR CHANNEL
MAINTENANCE SPECIFICATION

1. INTRODUCTION

The 02-232M01 NS Selector Channel (SELCH) (Product Number M70-103) is a Direct Memory Access port (DAMA) which
provides block-data transfer between a device controller and memory. Once initiated, the transfer is independent of th
Processor. 'The Processor sets up the device controller, loads the SELCH with the starting and final addresses of the:
memory block, specifies the type of operation (Read or Write), and issues a GO Command. The SELCH then handles
the transfer without further direction by the Processor.

The NS Selector Channel is complete on one printed circuit board and‘occupies one slot in a system chassis. The
SELCH provides the drivers, receivers and termination resistors for the private SELCH Bus. This bus originates at
Connector One (1) of the SELCH slot and extends to each lower numbered slot in the system chassis on the Connector
One (1) side only., The private SELCH Bus can be extended to other chassis, as required. For installation information.
refer to Installation Specification 02-232M01A20.

2, SCOPE

This specification describes the operation of the SELCH in its various modes; Setup, Memory Read, Memory Write,
and Termination. Where necessary, this specification references the Multiplexor Channel Bus and Memory Bus oper-
ations. These buses are described in detail in the User's Manual, Publication Number 29-261.

3« BLOCK DIAGRAM ANALYSIS

Refer to the SELCH block diagram on Sheet 7 of Functional Schematic 02-232M01D08, and the SELCH Flow Chart, Fig-
ure 1, during the following analysis. Before initiating a data transfer via the SELCH, the device controller and the
SELCH must be set up. The setup procedure is implemented by the Processor via the Multiplexor Bus (MPX-Bus).
When the SEL.CH is in the Idle mode, the MPX-Bus is tied directly to the privatc SELCH Bus through the SEL.CH. This
allows the Processor to communicate directly with any device on the private SEL.CHI Bus. i

To prepare the SELCH for data transfer, the Address Register (AR) and Auxiliary Address Register (AAR) must be
loaded with the starting address in memory where the transfer is to begin, and the Final Address Register (FAR) must
be loaded with the address of the 1ast memory location to be accessed. These registers are loaded from the eight least
significant Data Lines D080:150 by four consecutive Data Availables (DAs) from the Processor. The first two Data
Availables simultancously load the AR and AAR, which are 16-bit incrementing registers. The AR is incremented, by
two, after each halfword is transferred to/from memory, and the AAR is incremented, by one, with each byte trans-
ferred to/from the device. Data transfer is terminated when the AAR is equal to the FAR or when the AAR increments _
past its8 maximum value, X'FFFF',

Data transfer is begun by the Processor issuing a GO Command to the SELCH. Transfer to/from the device is now in- ;
dependent of the Processor. The GO Command also prevents communication between the Processor and any device on
the private SELCH Bus until the transfer is terminated and the SELCH is addressed.

Data transfer is controlled in the Move Data circuit by inspection of the four least significant bits of the Status Byte pre-
sented by the active device on the private SELCH Bus. When any one of the three least significant bits are set, (EX,
EOM, or DU), the transfer is terminated. Bit-12 (Busy) regulates the rate of data transfer, In the Memory Read mode,
the actual data transfer begins with a memory request, REQO active, as soon as a GO Command is issued. When the
memory request is serviced by the Processor, the SELCH Memory Bus Control circuit activates Select (SEL), which
gates the contents of the Address Register (AR) onto the Memory Address Bus, and gates a halfword of data from memot -
into the Data Register (DR). At the termination of the memory transfer, the data is loaded from the DR to the Data Buf-

" fer (DB) and the AR is incremented.

NOTE

Unless the SELCH has dropped REQO in time to
remain selected during the next memory cycle, the
SELCH is deselected by the rising edge of Inhibit
(INHO) after the halfword has been transferred.

purpase of using and maintaining INTERDATA supplied equipment and shall

This information s proprietary and s supplied by INTERUATA tor the 501;1[
not be used for any other purpase unless specifically authorized in writing. 1
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SET UP DEVICE CONTROL
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Figure 1.,

Flow Chart

| The mtormation s peopnetary and s suppted by 190 ERDATA Tor i o
purpose of using and mantainina INTERDATA supplied equipment and shafl

not b used for any other purpose unless specifically authonized i wniting,



Once the DB is loaded, data transfer to the device over Private Data Lines PD000:150 is initiated and, when applicable,
a request is made to fetch the next halfword from memory. This cycle continues until either a match is detected be-
tween the contents of the Auxiliary Address Register and contents of the Final Address Register, or until the transfer

is aborted due to an error condition.

In the Memory Write mode, the data transfer sequence described previously for Memory Read mode is reversed. That
is, two bytes of data are loaded into the DR from the device prior to a memory request and the data flow is from the de-

vice to the DR, DR to the DB, and finally into memory.

The Branch Gate circuit and the Move Data circuit control the flow of data between memory and the device. The Branch
Gate supervises the overall data flow, while the Move Data circuit performs the handshaking between the SELCH and the

active device on the private SELCH Bus.

Upon termination of the data transfer, the program is notified via an interrupt and by the inactive state of the SELCH
Busy flip-flop which is presented to the program as Bit-12 of the SELCH Status Byte.

Selector Channel Status and Command Byte Data is shown on Table 1,

TABLE 1. SELECTOR CHANNEL STATUS AND COMMAND BYTE DATA

BIT 0 1 2 3 4 5 6 7
NUMBER .
STATUS .
. Y
BYTE BS .
COMMAND READ| GO |STOP
BYTE
BSY When this bit is set, a one shot generates thé EBS1 pulse to start the appropriate

SELCH operation. When this bit is cleared an interrupt is generated.

READ Thig command, Bit-2, sets the Memory Write (WT) flip-flop. The conéroller on the
SELCH Bus is setup for a device Read operation,

GO This command, Bit-3, clears the MSC flip-flop and sets the BSY flip-flop to initiate
the Data Transfer mode.

STOP This command, Bit-4, from the Processor clears the BSY flip-flop and initializes the
Load/Unload Sequencer. During the Data Transfer mode, _execution of the command is
delayed until the end of a memory cycle, if one is in progress.

4, FUNCTIONAL DIAGRAM ANALYSIS

4,1 Introduction

This section relates to Functional Schematic 02-232M01D08, Sheets 1 through 6. Nofe that in INTERDATA functional
schematics, the last character in the mnemonic symbol designates the logic.level when the signal is active. For exam-
ple; D080 is Data Line Number 8 (D08). The last character (0) inidicates that when D080 is active, the line is at a log-
ical Zero level, . .

4,2 SELCH Control Circuit

In the Idle mode, the SELCH Address (2M8), Busy (3F3), and Multiplexor-SELCH (MSC) (3FA) flip-flops are reset and
the private SELCH Bus is tied directly to the Multiplexor Bus. This allows the Processor to communicate, via the
Multiplexor Bus, with any device on the private SELCH Bus,

To communicate with the SELCH, it must first be addressed, The SELCH Address (X'F0' preferred) is placed on Data
Lines D080:150 (1A3-8) and the Address control line is activated (ADRS0)(4B8), The SELCH Address is decoded by the
four input NAND gate (LF4) and the Address flip-flop is set (2M8). The set output from the Address flip-flop (AD1)(2J7),
when active, prevents the control signals on the MPX-Bus from passing onto the private SELCH Bus by holding the Con-
trol Line Gate inactive (CLG1) (1B2). Capacitors C33 and C34 (4D8) delay the propagation of the Private Address con-
trol line (PADRSO0) (4T'9) to the SELCH Bus, so that when the SELCH is being addressed PADRS0 does not become ac-
tive., This delay allows the SELCH to be addressed without resetting the Address flip-flop of the active device on the
private SELCH Bus.

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing. 3




The simultaneous loading of the Address Register (AR) and Auxiliary Address Register (AAR), and the loading of the
Final Address Register (FAR) is accomplished by four consecutive Data Availables (DAs) from the Processor. The
Load/Unload Sequencer (2L2) controls the loading of these registers (AR, AAR, and FAR) and the unloading of the AAR,
The sequencer is set to its initial state by the termination of the last data transfer, a Stop Command, or a System Clear
(SCLRO0)(4MS) so that the first DA, through Data Available Gate (DAG0)(2L4), will activate Load Address Register High
(LARHO0)252).

LLARHO gates Data Lines DA081:151 (1D3-8) into the eight most significant bits of the AR and AAR. The rising edge of
the first and each successive Data Available Gate (DA(GO)(2L4) increments the sequencer and allows the next DA to acti-
vate the next load line. The second DA loads the eight least significant bits of these registers. The third and fourth
DAs will then load the Final Address Register in the same order. The contents of the AAR may be inspected, via the
program, by issuing two Data Requests (DR) to the SELCH whenever the Load/Unload Sequencer is in its initial state.
(¢.g., Upon termination of a SELCH transfer, sequencer initialized, thc FAR may be inspected to determine if the en-
tire bloek of data had becn transferred.-)

If a Memory Write operation is desired, an Output Command with Bit-10 set must be issued to set the Write flip-flop
(3F5). Since the Write flip-flop is reset by the Data Available/Request Gate (DARG1)(2L5) whenever a DA or DR is
sent to the SELCH (setup procedure), no command is riecessary to initiate a Memory Read operation,

Data transfer commences with a GO Command from the Processor, which is an Output Command with Bit-11 set. The
GO Command sets both the Busy (3F3) and MSC (3F4) flip-flops. The setting of the Busy flip-flop causes an End of
Busy Set pulse (EBS1) (3H4) to be generated. This.pulse is generated from the falling edge of BSYO (3F3), and is used
by the Branch Gate circuit to initiate the transfer cycle. The Busy latch circuit remains set until the Selector Channel
detects the termination of transfer and its state is presented to the program via Bit-12 of the Sense Status Byte.

The MSC flip-flop is reset by SCLROA or by addressing the SELCH, Set Gate active (SGAD1)(2L9), when the Busy flip-
flop is reset. The resetting of the MSC flip-flop, MSCO active, clears any pending interrupt in the Selector Channel.

Information is steered from the SELCH to both the Data Lines D080:150 (1B4-9) and the Private Data Lines PD080:150
(184-9) by the proper gating of four each, four-to-one line multiplexors (Sheet 1), For example; with the SELCH idle,
Busy reset, all Data Lines are tied directly to the Private Data Lines in both directions.

4,3 Memory Bus Control Circuit

Memory Bus Control timing relationships are shown in Figure 2. A SELCH reqhest for memory is started by activating
Set Request (SREQ0)(354). SREQO is activated by the Branch Gate circuit (3M8) when either the SELCH has received a
halfword of data from the device or, in the Memory Read mode, whenever the Memory Data Register is available to ac-
cept the next halfword.

SREQO is applied to the direct set input of the Request flip-flop (REQ)(4L5) which sets the flip-flop and sends REQO to
the Processor. When REQO is received, the Processor generates Enable (EN0), ENO, on the first DMA device, is
jumpered to Accept (ACTO0) which generates the daisy chain priority loop through all DMAs in the system. The daisy
chain begins at the highest priority DMA as ENO, and propagates to the lower priority DMAs as Transmit Accept (TACO0)
until it is captured by the first DMA requesting a memory cycle. When the REQ flip-flop is set and ACT0 (ENO) is
active, the ACT0/TACO contention circuit (4112) blocks the propagation of TACO, and provide highs on the J input to the
SEL flip-flop and the K input to the REQ flip-flop. Thus, on the rising edge of ENO, the Select flip-flop becomes set
and the Request flip-flop is reset. When the SELCH REQ flip-flop is reset and ACTO0 (ENO) is active, the ACTO signal
is propagated as TACO to the DMA with a lower priority.

The trailing edge of Inhibit (INHO) (4H5), from the Processor, indicates the end of the memory cycle.. This edge, unless
the SELCII has dropped REQO in time to remain selected during the next cycle, causes the SEL flip-flop to reset. Two
pulses, End of Memory Transfer (EMXO0) (4M7) and Inhibit (INHOP) (4M2), are generated by the leading and trailing
cdges of INHO respectively. EMZXO0 is used by the Branch Gate circuit to indicate the end of the memory transfer. The
Address Register is toggled by the AND function of SEU and INH1.

In the Memory Read mode, the Memory Data Register (MDR) is cleared by Clear Data Register (CDRO) (4R2) which is
gencrated by the trailing edge of REQ1, Write Not (WT0A) (3F5) is ANDed with SEL1 to form Enable Memory Data Read
(ENMDR1) (4R6), which gates the contents of the MDR onto the Memory Data Lines MD000:150 (Sheet 6) for the restore
portion of the memory cycle, (This function is disabled when using solid state memory.) The contents of the memory
location accessed is gated to the direct set inputs of the MDR by Enable Memory Strobe (ENMS1) (4R4). This function
is WTeSETL.e«CDRO for use with core memory and WTe SELe INH when using solid state memory (4R4). '

Wten writing to memory, the contents of the Data Buffer is gated onto Memory Data Lines MD000:150 (Sheet 6) by En-
able Memory Data Write (ENMDW1)(4R3), when selected. A Memory Write operation is indicated to the Processor by
activating WRTOA (4S3). '

Tius (nformation is proprietary and is suppli;:i”by INTERDATA for the sole
purpose of using and maintairing INTERDATA supplied equipment and shall
4 not be used for any other purpose unless specifically authorized in writing.
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Figure 2, Memory Bus Control Timing Diagram

4,4 Address Register and Auxiliary Address Register.

-

The Address Register (AR) and Auxiliary Address Register (AAR) (Sheet 5) each consist of four, four-bit counters.

These registers are loaded simultaneously by the Processor from Data Lines D080:150 (1A3-8), under control of the
Load/Unload Sequencer (as discussed in Section 4.2), with the starting address from which the block transfer is to be-
gin. The contents of the AR (Sheet 5) is gated onto Memory Address Lines MA000:140 (5R1-8) whenever the SELCH is
selected, SEL flip-flop set. The AR is incremented with each memory transfer by Select- Inhibit (SINHO0) (4K8). The
AAR (Sheet 5) keeps track of the transfer between the SELCH and the device. This register is incremented, by one, fox
each byte of data transferred by Toggle Auxiliary Address Register (TAARO) (3M1). When the transfer is in the Half-
word mode, TAARO is generated twice for each transfer. The outputs of the AAR are used by the Match circuit to detey -
mine the end of the data block. Its contents may be examined, via the program, by issuing two consecutive DRs to the
SELCH when the sequencer is initialized. In addition, AAR151 is used in the Byte Transfer mode to determine whether
the byte being transferred is odd or even, for byte steering. Carry Out from the most significant stage of the AAR (CO )
(541) terminates the transfer, clear Busy, when a transfer is attempted past the maximum memory address. This fea-
ture prevents 'wrap-around' in memory.

4.5 Final Address Register

The Final Address Register (FAR) is implemented by'. four quad latches (Sheet 5). This register, like AR and AAR, is
loaded by the Processor under control of the Load/Unload Sequencer. The outputs of this register are used exclusively
by the Match circuit to determine when the final address of the transfer is reached.

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing. 5




4.6 Memory Data Register and Data Buffer

The Memory Data Register (MDR)(Sheet 6) is a16-bit register composed of 16 edge triggered JK flip-flops. In the
Memory Read mode, the MDR is lirst cleared hy Clear Data Register (CDRO) (1R2) and then direet set by each active
bit on Memory Strobed Data Lines MS000:150 (Sheet 6). During a Memory Write, the data, in double rail format, pre-
sent at the J and K inputs to the MDR, is toggled into the flip-flops on the trailing edge of either Load Data Register
High (LDRHO0)(649) or Load Data Register Low (LDRLO0)(6J9).

As soon as the MDR is loaded, if the Data Buffer (DB) is emptv ( as determined by the inactive state of the Buffer Ac-
tive flip-flop)(3H1), the MDR contents are loaded into the DB (Sheet 6) by Load Data Buffer (LDB1)(357). Information
present in the DB is, in turn, either written into memory via Memory Data Lines MD000:150 or sent to the device on
Private Data Lines PD000:150.

4.7 Data Transfer Circuit
Refer to Figure 3 for Memory Read timing diagrams and Figure 4 for Memory Write timing diagrams. The Memory

Read timing diagram shows the timing of a three hyte transfer, in the Byte mode, of 2,000, 000 bytes/second, Tigure
I shows a transfer of two halfwords, in the Ilalfword mode, (o a slower device.
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Figure 3. Memory Read (Byte Mode)
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Figure 4. Memory Write (Halfword 1/0 Mode) .

A GO Command to the Selector Channel sets the Busy flip-flop which generates the End of Busy Set pulse (EBS1)(3K8).

In the Memory Read mode, EBS1 is decoded by the Branch Gate circuit and SREQO is generated., Thus, a request for
memory is initiated. When the halfword of data is present in the MDR, the End of Memory Transfer pulse (EMX1)(4R6)
becomes active and the Branch Gate circuit once again requests memory and generates Set Status Transfer (SSX0)(3S5)
and Load Data Buffer (LDB1) (3S7). These signals initiate the transfer to the device and load the Data Buffer (DB) re-
spectively.,

S55X0 sets the Status Request flip-flop (3F6) which activates the Private Status Request control line (PSR0)(3G6) to the
active device on the private SELCH Bus. This Status Request examines the four least significant bits of the Status Byte.
If any of the three least significant bits (EX, EOM, or DU) are set, the transfer is terminated by resetting the Busy
flip-flop (3F3). The assumption is made that each of these status bits remain reset for the remainder of this discussion.
With Bit-12 (Busy) of the Status Byte reset, the Data Transfer flip-flop becomes set (3F7). Data Transfer (DX0)(3E1)
inhibits the generation of PSR0, which causes Private Sync (PSYN1)(4B4) from the device to become inactive. This en-
ablestngage to go high (ENG1)(3D8), which allows the Private Data Available control line (PDA0)(3H5) to become active.
The Private Data Available/Request signal (PDAR1)(3H5), generated whenever a Private Data Available (PADO) or Privat::
Data Request (PDRO) signal is active, will then clear the Status Request flip-flop. Upon receipt of Sync from the device,
PSYNI1 active, the Data Transfer flip-flop becomes reset and ENG1 goes low, disabling PAD0, When the Sync is re-
moved by the device, an 80 nanosecond End of Data Transfer pulse is generated (EDXO0) (3J8) which increments the Aux-
iliary Address Register and is used by the Branch Gate circuit to generate a function in accordance with the truth table
for EDX on Sheet 3, This cycle continues until termination of the transfer is detected,

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing. 7




Lt the Memory Write mode, WT1 active (3F5), EBSL is used to generate SSX0, and the Branch Gate circuil dircels the
loading of a halfword of data into the DB hefore a memory request is made. The transfer of data from the device is the
same as described in the Memory Read mode, except that ENG1 is used to generate the Private Data Request control
line (PDRO)(3H5) rather than PDA0O. Data from the device is loaded into the MDR on the trailing edge of either Load
Data Register High (LDRHO)(2R2) or Load Data Register Low (LDRL0)2R2), depending on which eight bits are being
loaded. Tn the Halfword Transfer mode, both LDRHO0 and LDRLO are generated simultaneously. With WT1 active, the
generation of EDX1 is delayed by activating the clear input to the one-shot (3H8) when the Buffer Active flip-flop is set
(BACTT)(3HL), if either the transfer to the device is on an odd boundary or when a Match is detected (MCT0)(5J2). This
prevents the reloading of the Data Buffer (DB) belore the last halfword has been written into memory.

4.8 RACKO/TACKO Contention Circuit

The Selector Channel directs the propagation of the Acknowledge signal to lower priority devices on the Multiplexor Chan-
nel Bus as well as devices on the private SELCH Bus. If the Sclector Channel Attention flip-flop 4B4) is set, the SELCH
captures the Receive Acknowledge signal (RACKO) (4B3), place its device address on the Data Lines and return Sync io
the Processor, Attention Sync (ATSYNO)(4F4) active. If the Attention flip-flop is reset, RACKO is propagated as cither
Private Transmit Acknowledge (PTACKO0)(4F2) or Transmit Acknowledge (TACKO0)(4F3), Since devices on the private
SELCH Bus have a higher interrupt priority than devices below the SELCH on the MPX Bus: if the Private Attention

Test line is active (PATNO) (4B1), PTACKO is generated rather than TACKO. Note that when MSCO is high (3F4), PATNO
is disabled so that a device on the private SELCH Bus may not interrupt the Processor while the SELCH is active.

5. MAINTENANCE, TROUBLE SHOOTING, AND TEST

Belore attempting any maintenance or testing, insuze that the necessary back pancl modifications and SELCI board
option strapping have been madec in accordance with the NS Selector Channel Installation Specification 02-232MO0OLA20.

To insure a 2,000,000 Byte/second transfer rate in the Byte Transfer Mode, it is necessary to limit the maximum delay
between PDAO, PDRO, and PSRO and the return of Sync from the device (PSYNO), to 30 nanoscconds. In addition, the de-
vice must be ready for the next byte of data, Busy Status Bit reset, whenever a Status Request is made. Field testing of

this device is contingent upon the user having appropriate software and hardware available with which to exercise the
There are no adjustments associated with this device. Do not install Terminator Boards 35-133

Sclector Channel.,

or 35-134 on the SELCH bus if a transfer rate of 2, 000,000 Bvtes/second is to be maintained in the Byte (8 Dit)y Mode.
The SELCH Bus should he contained on a sinale 15 inel ckassis if no terminators are used,

6, MNEMONICS

The following list provides a briel deseription of each mnemonic lound in the SELCIH.

Functional Schematic 02-2328101D08 is also provided,

The source of each signal on

SCHEMATIC LOCATION

MNEMONIC MEANING_

AARO001:151 Outputs of the Auxiliary Address‘ Register .~ 5F1-5F9
ACTO Accept - Request for memory accepted by Processor ' , 4H1

AD1 . Address - Active when SELCH is addressed 2K7
ADRSO0 Address control line from MPX-Bus - 4B8
AG081:151 Address Gated Lines - Output of Address Strap 1E3 - 1E8
ATNO Attention - Attention to Processor ‘ 4F1 |
ATSYN Attention Sync - Generated by an Acknowledge Attention from Processor 4F4
BACT1 Buffer Active - Indicates that valid data is present in the DB 3H1
BSY Busy - Indicates a data transfer is in progress 3F3
CDRO Clear Data Register - Clears MDR prior to loading from MS000:150 4R2
CBSYo0 Clear Busy - Terminates transfer when a match is detected 3M3
CL0O70 Control Line 7 - Control Line from MPX-Bus 4B6

( LG1 Control Line Gate - Gates Private Control Lines 1C2

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and ma:ntaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.




MNEMONIC

CLUSO

CMDO

CMG

CO0

D000:150

DAO

DLGO

DB001:151

DRO

DRGO -

DX

EBS1

EDX1

EMX1

ENO

ENG1

ENMDR1

ENMDW1

ENMS1

HWO

INHO

LARHO

LARLO

LDB1

LDRHO

LDRLO

LFRHO

LFRLO

MA000:140

MCH1

MEANING

Clear Load/Unload Sequencer - Clears Sequencer
Command Control Line from MPX-Bus

Command Gated by AD1

Carry Out of the AAR - Prevents Memory 'Wrap-around’

Data Lines from MPX-Bus

Data Available Control Line from MPX-Bus
Data Line Gate - Gates Data Lines and Private Data Lines

Outputs of Data Buffer

-Data Request Control Line from MPX-Bus

Data Request Gated by AD1

Data Transfer flip-flop

End of Busy Se‘; - Signals the stért of a SELCH transfer

End of Data Transfer - Signals the end of a device transfer

End of Memory Transfer - Signals the end of a memory transfer
Enable from Meniory Bus

Engage - Gates either PDSO0 or PDRO

Enable Memory Data Register Read - Gates contents of MDR tb
MD000:150 )

Enable Memory Data Register Write - Gates contents of DB to
MD000:150

Enable Memory Strobe - Gates contents of MS000:150 to MDR

Halfword Control Line from MPX-Bus

" Inhibit from Memory Bus

Load Address Register High - Loads AAR and Aﬁ, Bits 00:07
Load Address Register Low - Lards AA;R and AR, Bits 08:15
Load Data Buffer - Load cbntents of MDR to DB

Load Data Register High - Loads MDR Bits 00:07

Load Data Register Low - Loads MDR Bits 08:15

Load Final Address Register High - Lbads FAR Bits 00:07
Load Final Address Register Low - Loads FAR Bits 08:15

Memory Address Lines to Memory Bus

Match - Indicates a match between AAR and FAR

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining iNTERDATA supplied equipment and shall
-not be used for any other purpose uniess specifically authorized in writing.

SCHEMATIC LOCATION

352

4B8

287

5A1

1A3 - 1A8
2A1 - 2A8

4B7

1R2 - 1D3

6G2 - 6G9
6R2 - 6R9

4B7

2L5

3F8

3J4

3J8

4R7

4H2
3D8

4R6
4R3

4R4

1D2
4H5
2R2
2R2
352
3F8
3H9
283
283

5R1 - 5R8

5J6



MNEMONIC

MD000:150
MS000:150

MSC0
PADRS0
PATNO
PCLO70
PCMDO

PD000:150

PDAO
PHWO
PSRO
PSYNO
PTACKO
RACKO
RBAO
REQO
SCLRO
SGAD1
SRO
SREQO
S8X0

SX
SYNO
TACO
TACKO

TAARO
TARO
UAAHO
UAARLO
v'T

VRTOA

MEANING

SCHEMATIC LOCATION

Memory Data Lines to Memory Bus
Memory Strobed Data Lines from Memory Bus

Multiplexor SELCH Control flip-flop

Private Address Control Line to SELCH Bus
Private Attention from SELCH Bus

Private Control Line 7 to SELCH Bus

Private Command Control Line to SELCH Bus

Private Data Lines - SELCH Bus

Private Data Available Control Line to SELCH Bus
Private Halfword Control Line from SELCH Bus
Private Status Request Control Line to SELCﬁ Bus
Private Sync from SELCH Bus

Private Transmit A;:knowledge to SELCH Bus

Receive Acknowledge from MPX-Bus

Reset Bu.ffef Active - Resets Euffer Active flip-flop
Request - Request for memory cycle to Memory‘Bus
System Clear - Initialize Signal

Set Gate - Sets Address flip-flop

Status Request Control line from MPX-Bus

~ Set Request - Initiates a request for memory

Set Status Transfer - Sets the Status Request flip-flop.
Status Transfer - Status Request flip-flop

Sync to MPX-Bus .
Transmit Accept - To lower priority DMAs

Transmit Acknowledge - To lower priority devices on MPX Bus
Toggle Auxiliary Address Register - Increments AAR

Toggle Address Register - Increments AR

Unload Auxiliary Address Register High - Unloads AAR Bits 00:07
Unload Auxiliary Address Register Low - Unloads AAR Bits 08:15

Write flip-flop

Write to Memory Bus, when selected

This information is proprietary and is supplied by INTERDATA far the sols
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6G1 - 6GS8
6R1 - 6R8

6Al1 - 6A8
6H1 - 6HS8

3F4
4F8
4B1
4R6
4F8

2F1 - 2F8
183 - 189

3H5
1A1
3H6
4B5
4F2

4B5

3M2

4R5

4H4

ZLR.
4B6
354
385
3F6
285

4R1

4F3
3M1
487

2R4
2R4
3F5

4R3
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M71-103
AUTOMATIC LOADER

INFORMATION SPECIFICATION

1. INTRODUCTION

The Automatic Loader consists of a logic card connector, cable, and switch panel which connects onto
CPU-LO board Connector 3 (Display Connector). The Automatic Loader provides a means of applying
power to the Processor via a LOCK/ON/OFF switch, initializing the Processor (INIT), and starting a re-
sident program (EXE). The micro-program in the Processor feiches a device address and a command
byte from the Automatic Loader on its power up sequence, when enabled. This information is used to
load a program from the specified device.

This information specification covers installation and operation of the Autmoatic Loader.

2. INSTALLATION

The Automatic Loader is installed on CPU-1O board Connector 3, and to the 25-327 Terminal Strip,
Positions C1 and C2. Refer to Figure 1. Prior to installation, the Automatic Loader must be modi-
fied to specify the appropriate device number and command byte. The Automatic Loader is initially
equipped with a device number of X'FF' and a command of X'FI''. Refer to Functional Schematic
02-325C08 for the information necessary to change the device and command designations.

CPU-LO BOARD

CPU-HI BOARD

PROGRAM LOAD

EN EXE INIT
TURNKEY
33 3 +— CONSOLE
DIS
@

Figure 1. CPU-LO Board Connection



3. OPERATION

Refer to Figure 2 during this description.

PROGRAM LOAD

ENABLE EXE INIT
DISABLE
LOCK

on | (9
OFF |

Figure 2. Switch Features

OFF/ON/LOCK Power switch, This is a three position key operated security lock
switch which controls primary power to the system. When placed in
. the OFT position, the testable Primary Power Fail signal (PPF)
goes active which causes a power fail indication and removes the DC
voltages to the system. In the ON position, DC power is applied to
the Processor. Inthe LOCK position, the power remains on but the
EXE and INIT switches are disabled.

INIT Initialize switch. The Initialize switch gencrates the testable PPF
signal. The micro-program responds to PPF by saving the Processor
status in main memory and then doing a Command Power Down to in-

“itialize the system.

EXE Execute switch. The Execute switch generates the testable Console
Attention signal (CATNO), The micro-program always assumes the
Run mode in response to the Automatic Loader CATNO (EXE), except
when the Program Load switch is in the Enable position.

PROGRAM LOAD Program Load switch, The Program Load switch determines whether
' or not an auto-load is to be performed after the system is initialized
or upon power up. If the Program Load switch is in the Enable
position, upon initialization or power up, an automatic load is per-
formed from the device number specified by the Automatic Loader
logic card.

The micro~-program determines that the Automatic Loader option has
been selected by the unique status of the display controller; namely a
zero in Bit 4 of the status and a one in Bit 7. The state of the Program
Load switch is presented to the Processor as Bit 6 of the display status,
On power up or initialize, the micro-program determines that the
Automatic Loader option is present, then does two data requests

from the device number '01' (Automatic Loader). The first data byte
received is the device number from which an automatic load is to be
performed 2nd the second data byte is an appropriate output command
for that device, The device number and command byte are a function
of the Automatic Loader logic card. ’

NOTE

The type device used must be able to respond with data with
one Output command. This device must also have a valid
status (busy only or all zeros) immediately after the Qut-
put command. The first data byte read must be valid data.



Tigure 3 shows the data format for automatic loading. This data may be appended to a system program or
may be a stand-alone program used as a general purpose boot loader. Appendix 1 is an example of the
latter.

Data for PSW Bits 0:3

first byte
Data for PSW Bits 4:7
Data for PSW Bits 8:11

second byte
Data for PSW Bits 12:15
Data for LOC Bits 0:3

third byte
Data for LOC Bits 4:7
Data for LOC Bits 8:11

) fourth byte

Data for LOC Bits 12:15
Bits 0:3 of Start Address

fifth byte
Bits 4:7 of Start Address
Bits 8:11 of Start Address

sixth byte
Bits 12:15 of Start Address
Bits 0:3 of End Address.

seventh byte
Bits 4:7 of End Address
Bits 8:11 of End Address

eighth byte
Bits 12:15 of End Address :
Data to be stored in main memory Remaining bytes until the End of Address is reached.

Figure 3. Data Format for Automatic Loading

On the completion of the Auto-Load. ‘he micro-program commences to execute the User program from
the Memory Address specified by L' - (third and fourth bytes). Note that if Bit 0 of the PSW, as specified
by the first byte, is set, the Processor goes to the "Wait" state, Program execution then begins when the
Execute switch is operated.

3/4



APPENDIX 1

GENERAL BOOT LOADER PROGRAM

1. PROGRAM DESCRIPTION

The General Boot Loader Program automatically sets the Binary Input Device definition to the device num-
ber and command byte associated with the Automatic Loader logic card.

General Boot Loader Program

ORG  X'0048'

0048 8000 ~ DC  X'8000' START SET WAIT BIT
004A 0050

004C 0050 DC  START,END

004E 005D .

0050 2401  START LIS 0,1 SET REGISTER 0
0052 D900 RH  0,X'78" READ DEVNO AND COMMAND
0054 . 0078

0056 D500 ' AL  X'CF' ~ DO AUTO LOAD
0058  00CT ‘

005A 4300 : B X'80"

005C 0080

END EQV  *-1

The above program places the Processor in the Wait state after loading. When the Execute switch is op-
erated, the device number and command byte associated with the Boot Loader logic card is read into loca-
tion X'0078', the binary input device specification. Then, the Auto Load instruction is executed.

2. PROGRAM CREATION

The user can prepare an eight bit tape of this program on any INTERDATA Processor equipped with a dis-
play panel by loading CLUB (03-013) or an equivalent program; then, key the program into memory. Use
the 'Q' directive with limits of X'0048' through X'005D", (Any program can be used which generates an
eight bit tape. Note that the tape must not be punched with a leading X'F0' as occurs with some operating
systems when punching eight bit paper tape.)

3. OPERATION PROCEDURES
- Use the following procedure to load programs using the General Boot Loader Program.

1. Place the PROGRAM LOAD switch in the ENABLE position.

2. Apply power to the appropriate input device (e.g., Teletype) and place the General Boot Loader
tape in the device with the first character over the read station.

3. Turn the Power switch to the ON position.

4. Note that if a Teletype is used as the input device, place the lever on the TTY reader to the
"START" position.

5. The Processor reads the tape and then halts. Any program that can be loaded with a standard
50 Sequence, (AL X'CF') can now be loaded. :

(B X'80")

6. Place the appropriate paper tape in the Binary Input Device and momentarily depress the EXE

switch. The 50 Sequence which was loaded by the Automatic Loader nhow begins execution.

Al-1



4. USAGE

Usihg a Boot Loader Program that establishes the standard 50 Sequence in memory, in general, the follow-
ing programs can be run on a Model 7/16 with the Automatic Loader option.

1, Any M10 Tape can be loaded immediately after loading the 50 Sequence (i.e., General Loader,
Rel Loader, Basic Assembly, BOSS, or DOS object tape).

2. Any M08, M09, M16, or M17 program tape can be loaded with the General Loader or Rel Loader,
provided it has an end transfer address (i.e., CLUB, Memory test, or Processor test),

3, Any M14 Tape can be loaded after CLUB has been loaded and executed to modify the 50 Sequence
with an appropriate ending address.

Al1-2



APPENDIX 2

ALTERNATE BOOT LOADER PROGRAM

The following listing shows an alternate program designed to be loaded from a TTY. ‘The information
loaded comprises a standard '50 Sequence' with device definition table. After loading, the program issues

an X-OFF to the TTY to stop the paper tape.

Then an asterisk is printed to indiacte that the 50 Sequence

is in memory and ready. Execution of the 50 Sequence is begun by depressing the Break key on the TTY,
This program issues an X-ON to the TTY to start the tape advancing through the reader before the 50

Sequence is begun.

INTERDATA MODEL 7/16 AUTO-BOOT LOADER PAGE 1
e . o
. - N - - .~ e . -
* ROUTINE IS AUTOMATICALLY (OADED FROM TTY ON
— * POWER UP_OR INITIAt 17E, AFTER LOQAD, TTY READER B
e IS TURNED OFF_AND AN ASTERISK IS PRINTFD. THE
* OPERATOR THEN PLACES GENERAL LOADER OR REL LOADER
L] PAPER,TAPE IN TTY READER. DEPRESS BREAK KEY
# ON KEYBOARD TN START AUTOLNAD SEQUENCE.
.
.. - N -
0008 RET . EQU 8
0009 STAT EQU 9
000A TTY EOU 10 B
o008 TWRY EQU 11
000C TRFAD EQU 12
000D DAY FQU 13
000F out EQU 14
000F XON EQU ~ 15
——————— ™ S
0048 ) ORG Xs0048"
L
I . o
0048 0100 pcC X001009% sSTART PSW AND LOC
0058 S
004C 0050 DeC LOAD START _ADDRESS
004FE 0093 -DC END END ADDRESS
L 2
0050 DS00  LOAD . AL . XICF? -
00CF
0054 4300 B X809
S 0 o I
0058 DI1AD START LM TTYsDATA SET UP REGISTERS
0080 A . - E—
005C 9EAB OCR  TTYsTWRT WRITE MODE
005F 01BE BALR RET,0UT XOFF
0060  94DD EXBR__DATsDAT e
0062 018E BALR RET,0UT .
0064 9FAC ) OCR ~ TTYSTREAD READ MODE
0066  9DA9 . SSR__TTY,STAT _ _
0068 2241 BFBS 441 WAIT FOR BREAK
006A O9EAB OCR TTYyTUPT WRITE MODE
006C OBDF—wﬂm-4-———4A“L DAY+ XON -
006F 018F BALR RFT.OUT XON ]
0070 9DAS SSR TTYsSTAT WAIT FOR
0072 2091 _BTBS -9,1 XON CHARACTER. . .
0074 4300 B LOAD DO AUTO LOAD
0050
R » . ~ - e o
0078 0294 DC X10294 9 BINDV
007TA 0298 oC Xe*0298° BOUTDV )
007C 0294 _ DC_ X90294¢ SINDV I
007€E 0298 DcC Xt0298° LISTOV
L g
0080 0002 DATA oC 2
0082 0098 nc X198+



INTERDATA MODEL 7/16 AUTO- BOOT LOADER PAGE 2

004 peC X504
0086 2A93 nC X*2A93"
0088 008C nc OUTPUT
91 peC Xt91
- ‘ ~ [ .- - ‘v— E - - e - -
008C 9DA9 OUTPUT SSR  TTY.STAT
~008E 20F1 BTBS 15,1
0090 O9AAD WOR  TTYsDAT
0092 0308 BR RET
[ ]
0093 END EQU el
0094 END
7T INTERDATA MODEL 7/16 AUTO-BOOT LOADER PAGE 3
_NO_FRRORS. '
DAT 000D
DATA 0080
END 0093
LOAD 0050
QUT ___ 000F
OUTPUT 008C
RET 0008

START __ 00SR

STAT 0009

TREAD  000C
TTY 0004
TWRT 0008

XON 000F

A2-2
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02-276R0O1A1Z
January 1974

M49-410
TEST AID

INFORMATION SPECIFICATION

1, INTRODUCTION

This Information Specification covers installation, operation, and maintenance of the M49-410 Test Aid (02-276) and the
associated logic in the Processor. Refer to 02-276D08 for schematics of the M49-410 Test Aid.

2. GENERAL DESCRIPTION

The Test Aid, consists of a switch/display panel and a 17-229 logic card which attaches to the 35-446 CPU-HI board.
The Test Aid provides the ability to examine the addresses of the micro-code and to stop Processor clocks at option.

3. INSTALLATION
This section provides the information necessary to install the Test Aid on the Processor,
The installation procedure is:
1. Remove the display from the chassis.
2. Place Test Aid logic card over pi‘ns on CPU-II1 board (installed in Slot 6 of CPU chassis) (refer to Figure 1) and

press down until Test Aid logic card rests on spacers on CPU-HI board. The switch/display panel assembly mzy
be placed on a table or mounted on the chassis as shown in Figure 2.

CAUTION

Refer to Section 12 for use of extender boards.

CPU-HI
(356-446)

0O00O0O0OOO

O ‘ O
| I s s [ S—

I o S s I
OJONOXO)
ssoo| | \
g

EEL TEET e
TS FT "
] <)
& ©®

Figure 1. Test Aid Installation

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supptied equipment and shall
not be used for any other purpose unless specifically authorized in writing. 1




Figurce 2, Switch Panel Mounting . i
4, POWER
Power and ground are supplied by the CPU-IIT board. There are no other power requiremeaents

5. OPERATION

Refer to Figure 3 during the operating description. The 12 light-emitting diodes (LEDs) numbered 4-15 display the con-
tents of the ROM Address Register. The numbers assigned to the LEDs correspond to the ROM Address Register bits.
The 12 toggle switches labelled 4-15 provide the ability to set-up a match address. The Test Aid logic stops the Urocessor

clocks when the selected "match address" is in the ROM Address Register and the Address Match switch is in the ON (up)
position.

}. RAR DISPLAY

®-®-®
Q-Q:@®-®
®-®-®

Q-

\ ADDRESS SWITCHES

o

Q-Q-Q
SCRECEECECEC

Q
Q

2 1 5
ADDRESS MATCH SWITCH -—@' @-————— CLOCK ADVANCE
. ADR ADV
MATCH
" ON 4
SINGLE SWITCH . or &o - ADDRESS SYNC
SNGL ADR SYNC

Figure 3. Switch Panel

6. ADDRESS MATCH SWITCH

After selecting an address on the Address Switches, place the Address Match in the ON (up) position. When the ROM
Address Register of the Processor contains the "match address", the Processor clocks are stopped on the next clock.
The Address Match Switch feature can also be used to interrupt and continue micro-code loops. Follow the procedure
for address matching, Select an address within & micro-code loop. Once the match has been found, depressing the
Clock Advance (ADV) switch once allows the micro-code to go through the loop and match on the selected address again.

purpose of using and maintaimng INTERDATA supplied equipment and shall

This intormation s proprietary and is supplied by INTERDATA for the sole
not be used for any other purpose uniess specifically authorized in writing.




NOTE

The LED display in most cases is one increment ahead of the
match address. The micro-code instruction at the address
selected has been executed or is one clock into execution when
the match occurs and the Processor clocks stop.

7. CLOCK ADVANCE SWITCH

The Clock Advance switch allows the Processor to gencrate one clock each time it is depressed when the Address Match
or Single switches are in the ON (up) position.

8. SINGLE SWITCII

When the Single switch is in the ON (up) position, the Processor clocks arc stopped. With this switch ON the micro-
program may be executed in a micro-instruction at a time by depressing the Clock ADVance switch,

~ 9. ADDRESS SYNC

Address Sync is a BNC connector whose output is a low going signal that becomes active when the Address switches and
the contents of the ROM Address Register compare, The contents of the ROM specified by the ROM Address Register
will not be loaded into the ROM Data Register until the next clock RD (CKRDO0).

10. OPTION

Pins 'A' and 'B' are normally wired together. Pin 'A' is the output of a comparator that compares the ROM Address Reg
ister and the Address switches. When they compare, the signal on Pin A goes high (+5 VDC) causing Processor clocks
to stop. Removing the wire between Pins 'A' and 'B' provides a means to bring in any high active signal on Pin 'B' to
stop Processor clocks. Removing the wire between 'A' and 'B' will remove the capability to stop Processor clocks on
address match. See Figure 4.

0000QC0000 0000000000000

O O

A5 A6 A7

N\ OPTION

Figure 4. Option Connections

11, TEST AID MAINTENANCE
11.1. Timing

This section defines timing sequences (Figure 5) in the logic of the Test Aid and associated logic in the Processor. Re-
fer to (01-058D08) the Processor schematics, Sheet 13, Clock Control, for logic detail of the clock stop.

This information is proprietary and is supplied by INTERDATA for the sote
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing. 3




TIMING CHART FOR ADDRESS MATCH

BCLKO | L_Iw LJ 7 LJ
ADR. MATCH SW | ) ]-—,rf
C f

——

RAR ADRO (ALL BITS) \Q_ -
ADRMCH! .
AT

N *

ADRSYNO had
FTITO }\ re

Z 7
MSTOPO % N .

ADR SEARCH| ADRFOUND |  STOP PROC.CLOCKS | START cLKS |

TIMING CHART FOR SINGLE STEPPING

g’

T

SINGLE SW I

L] Zamll LR 1_> LS )

FTITO %_{t
) /

MSTOPO % L_l_f,
e

\\

7

ADVCO [
FSADVI .

< N

FADVO

STOP PROC. CLLOCKS ALLOW ONE PROC. CLOCK I STOP CLKS.

¥ MSTOPO IS A CLOCK STOPPING SIGNAL INTERNAL TO THE MODEL PROCESSOR.
WHEN ACTIVE ALL PROCESSOR CLOCKS EXCEPT CLKI, BCLKI AND BCLKO ARE STOPPED.

IFigure 5. Test Aid Timing

11.2 Mnemonic Definitions

ADRMCH1 - This signal-is active when the contents of the ROM Address Register and the Address switches are equal.

ADVCO - Flip-flop output which goes active when the ADV switch is depressed, inactive when the ADV switch is
released.
BCLKO - Derived from the Processor. This is a clock that cannot be stopped by any clock stop in the Processor.

BCLKO width is typically 60 nanoseconds and the period is typically 250 nanoseconds.

FADVO - When active, allows FITITO to be inactive for one clock period. If ADVCO and BCLKO are active at the
same time, the FADVO flip-flop sets.

FTITO This flip-flop is reset by Single switch ON, Address Match switch ON, and a match address,
MCHO06-150 - When active indicates that a particular address switch has been selected.

RAR06-150 - ROM Address Register outputs indicating the address of the micro-instruction to be executed on the next
clock.

purpose of using and maintaining INTERDATA supptied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

~

[Thm information 1s prowrietary and 15 supplied by INTERDATA for the sclj



12, USE OF MODEL 70 EXTENDER BOARD (11-103) ON THE PROCESSOR

12.1 Hazards

All Model 70 extender boards, below revision level 11-103R02, when used to extend Processor boards, present two

hazards.,

All stiffening metal on the extender board when being plugged in becomes +5VDC.  This hazard exists with
either Processor board on the extender.

When the Test Aid is installed and the CPU-LO is on the extender board, a stiffening bar located on
the underside of the extender board rests on top of the Test Aid logic card and forces it down possibly
causing a short.

12.2 Modification

The following information describes how to modify the 11-103R01 extender hoard:

1.

Pins 200-0, 200-1, 241-0 and 241-1 are tied into the ground bus of the extender board. These pins in the
Processor are +5VDC. Both ends of the extender board tie these pins to the extender board ground but
via feedthrough holes causing the ground bus to become +5VDC., Cut the copper between these feed-
through holes and the extender board ground bus. Add a strap from the copper run of Pins 101-0,

101-1, 140-0 and 140-1 to the adjacent ground shield to restore the continuity of back panel ground to
extender board ground.

Remove stiffening bar on underside of extender board. Three new clearance holes must be drilled so that
the stiffening bar mounts horizontally rather than vertically., The original screws may bottom out; if so,
use #4-40 x.5/8 screws. Refer to Figure 6.

After this change is made, care should still be taken to insure that the Test Aid logic card is not shorting
to the stiffening bar. '

140 DIA. (3 REQ'D)

.375 REF.
MODIFICATION . |
T 1T 1T
'f/_ (} ((( ' } |
1 —4 { ¢
*-QJ
125

.26 REF

EXISTING HOLES

—
ﬁ

!l

i:H+/ e T 31 ¥

L—————— 7.l50*"0&—‘—-1

56 14.300 £:010
15.42 vl
é
l i
L
NEW POSITION

ASSEMBLY MODIFICATION
BOTTOM BAR

Figure 6, Stiffening Bar

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing. 5/6
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INTERDATA MODEL 7716 MICRO-CODE 05-048RO1A13

PAGE 2

Q0E 0QE228 C LOC«LOC INC INCREMENT LOC
00F 20C8C L LRyMDR D2
*+ 210 OPERAND TO AR, VECTOK THRU DROM2
x
010 8AA82 RXX A MAK + MDR + MR+NF +NC FETCH (A+(X2))
011 0t228 C LOC.oLOC. INC INUCREMENT LOC
012 20C8C L AR yMDR ¢ D2
* 2ND OPERANU TO ARs VECTOR THRU DROM.
*
*
» STORE HALFWORD (ENTERED FROM DROM1)
*
013 38415 STH B AMOO ¢+ STHX
014 20A8C L MAR«+MDR ¢ D2 ADDRESS A
* GO THRU DROM2 TN STH1
*
015 OAABC STHX A MAR s MDR ADURESS A+(X2)
016 4090C STH1 L MOR+YD ¢ M STORE
017 0E228 C LOC+LOC s INC ADRS NEXT
018 CoOEOC NQCCC L FLRePSWeIR MO CC CHANGE
*
E 4
) £ SHORT IMMEDIATES
*
019 02COF SHORT LI ARy 'F ¢ o
g1A 24C82 N ARVMDR s NF+NC+D2 VECTOR THRU DROM2
*
) ) *
% NHMyNHINHR
*
018 C510C NH N YD.YD IR
3
——— e ‘
* OHeOHI ¢+ OHR “
L 3
g1c Cc710C ToH 0 YD+YDeIR
*
- - o *
o * XHoXHI s XHR
&
01D C€910C XH X YD+ YD IR
*
IS
* LHeLHI«LHRWLIS
SRS
g1E C70CC LH (o} YD o NULL o IR
b 3
. -
01F CDoCoO LCS S YDeNULL «+NC+IR
x
* - - -
* CHeCHIsCHR
OSSN S R [
020 0890C CH X MDR YD COMPARE SIGHNS
021 30824 ...B __  L«DIFFER I -
* SIGNS ALIKE. SUBTRACT TO SET FLAGS
022 Q€00 . LI FLR+O S

716005690
716005706
71600580
71600590
71600600
71600610
71600620
71600630
71600640
71600650
71600660
71600670
71606680
71600690
71600700
71600710
71600720
71600730
71600740
71600750
71660760
71600770
71600780
71600790
71600800
71600810
71600820
71600830
71600840
71600850
71600860
71600870
71600880
71600890
71600900
71600910
71600920
71600930
71600940
71600950

71600960

71600970
71600980
71600990
71601000
71601010

71601020

71601030

71601040

71601050
... 71601060

71601070

71601080

"~ 71601090
71601100
71601110

73601320



INTUVRUATA MOREL 7/16 MICRO-CODE 05-048RO1A13

*
* CLH4CLHI WCLIIR
*

PAGE 3

SET C=1ST 0P SIGN
SET GebL & FETCH NEXT

PRUGPOGATE FLAGS

PROFUGATE FLAGS

FORM A+(XZ)

INCREMENT LOC
(R1)+(R1+1)
INDEX

NOPR

COMPARE
BRARCH IF INDEX GREATER

CO#MPARE
BRANCH IF INDEX NOT GREATER
DO BRANCH

FILLER

DO LINK
U0 BRANCH

n23  Cccooc CLh s ARWYD o IR
*
024 00D0e6 DIFFER L AR« YD 9 SL+CO
025 Celbo01 0 AR YD o NA+NC+IR
*
* ACHGACHR
*
076 0O0EQC NCH L FLRPSW
*
* AHsAHIVAHR ALS
*
027 Cr1oC A A YOeYDe IR
*
*
* SCHSCHK
*
028 O00EOC SCH L FLRePSW
*
* SteSHI«SHRSIS
*
029 CD10C SH S YDeYD IR
*
*
*
* BXLE +BXH
- - Py *
t2aA  3842C BYLH B® AMOD s BXLHX
p28 02C00 L1 AR+ O
02C O0A882 BXLHX A MDR +MOR o NF +NC
nz2D ooD2C L ARWYDPL
02E O0E228 C LOC+LOCINC
02F 0A542 A MRO s YOMY ¢ NF+NC
030 0124C L Y0Pl «MRO
031 00pac L AR«YOPL
032 20Cu4C L AR«MRO+D2
* INCREMENTED INDEX TO ARCWECTOR THRU PROM2Z
*
033_0CDO%  BXH 8 ARsYD+CO
034 34038 B C+BRANCH
035 CoeoC NOBRAN L FLRePSW IR
*
e e ¥
036 0OCDO4 BXLE S AR YDCO
037 34035 R C +NOBRAN
038 0028C BRANCH L LOC+MDR
039 CoEOC o L FLRe«PSWs IR
03a 00000 0cC 0
x
*
%
* BALBALR (AKR=BRANCH ADKS)
S S
038 0102C BaL L YD:LOC
. 03C . 06e2CC 0 LOCNULL

7160330
TleG1 ik
7160150
7160116y
71601170
71601180
71601190
71601 00
716012106
71601220
716031230
T16L1°40
71603980
7160} 26U
71601270
71601280
71601290
71601360
71601310
71601 524
71601 530
71601 340
71611350
71601 360
71601570
71601380
71601390
71601400
716061410
71601420
71601430
71601440
71601459
71601460
Ti601470
71601480
7160149¢C
71601500
71601510
71601520
71601530
71601540
71601550
71601560
71601570
71601580
71601590
71601400
71601510
71601520
71601530
71601640
71601550
716015660
71601670
71601580
716014590



INTEROATA

330 COEOC
030 3442
N3F  BGA2C
o40  COEOC
N4l 3C43F
n42  062CC
043 COEOC
o44 01190
o045 D2EQO
oua 01900
o047 01910
o048 209CF
049 01190
04A O02EOD
o4ts 01900
o4C 01910
04D  0E228
O4E 38450
04F AOABC
050 AAA82
051 02CFF_
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NO BOOT LOAD
STATUS=XXXX ©0X01

BISFLAY 1
DISPLAY 2
FN 5=zL0C

7160%400
T160% 410
T160% 420
T160% 3430
7160% 44 ]
T1A0% 450
7160% +60
T160%4746
71e0% 42U
T160% 490
71609500
7160810
71608320
71603530
7160% 4y
7160%-%0
71608560
T1608L,7TU
71609580
71685 ,99
71609-00
7160%,10
T160%:.20
71608034
71609410
7160%:.5)
71605060
T1665:T0
7160%:.680
7160%-9)
71605700
7160% 10
7i6e0%72Q
7160530
71605740
7160580
7160560
711605770
71605789
71605790
7160500
7160510
71605¢20
71605¢ 30
T1605E40
7160550
71605860
T71605E70
71605E80
71605£90
71605%00
71605%10
71605520
71605%30
71605%40
71605%50
71605%60



INTPRUATA AGLEL 7716 MICRG=-CODE 05-04BROIALS

157 01840
158 01450
159 00588
154 QCeHF
1%k QOEA4C
15C  3419F

150 3295F
156 3118C
15F 0Ot226
160 3A163
161 38902
162 30160
164 02401
16% 01840
166 01850
167 00588
168 00641
169 00661
16A 00661
168 00661
16C 30105
160 02COF
16E  08E62
16F 37371
.170 30170
171 00E6C
172 32177
173 80A2C
174 30980
175 31184
176 30170
LoATT 34156
178 00E4C
179 37956
17A___ 02401
178 0O0EOF
—17C  J42FY4%
17D 0000e
17E 00001
17F . 3003F .

*

L
L

L
L
L
&

B
8]

v

1GeMRO
10+™R0OADRS
RO I0¢STAT
MRLeMRUWCS
FLR«MRU
CeREGDIS
vie IDLE

(e P3WLOC

* UN=-TNTERRUPTARLE IDLE LOOP

*

LOC+LOC+SWA+CHMP
CATN,IDLFTX

MALF «PHROWN
10LEl

SNGL 9y CLRWIT

TR To COMNSER

10LL C
10LEl )
31
*
1OLEX 12
* FALL
*
*
¥ CUNSOLE
*
CONSER LI
L
L
L
L
L
L
L
3]
HACK LI
X
H
18]
MOGE L
=1
L
B
R
o B
*
% FUNCTION
*
Fiv B
L
o 3}
*
* FUNCTION
*
Li
L
. B
*
CLRWIT L
L
B

SERVICE

MRU WL

10+MRO
10+MRO+ADRS
MRO+I0WSTAT
MR1«MRG ¢ SK+NC
MR1eMR1 ¢« SR+NC
MR1eMRL ¢ SHR4NC
MR1eMR1 +SR+NC
PATCH

hR+*OF
FLR+MR1 o«NF+NC
CVGL «MODE
CLRWIT
FLRvMR1

VeFN

MAR +L.OC s MR

L o ADRMW
GvDISMEM
CLRWIT

C+DISPLY
FLR+MRO
CVGL«DISPLY

0

MROW1
FLRePSWeCS
C+I0SVC

PSWe+PSWsSL+NC
PSWePSWISR+NC
NOB

A GE 12

ADDRESS THE DISELAY
SESE STATUS

GLMERAL REGISTE®:

PSw OR LQC

SET WilT LAME
EXECUTE

POWER  HOW
LOGP

SIH6LE STEP

ACRs THE CONSOLE
COMSOLE STATUS
SHIFT STATUS BYTc
RIGHT 4 PLACES

TEST STATUS 023

FOR ANY OIT RESET

IF S0+ NO BCOT LOAD
RUN IF BOOT LOAD

TEST STATUS 0:3

SGLe HALTs OR FN

REAL MEMORY

ADDRESS OR MEMORY WRJTE
MEMORY KEAD

ASSUME RUN MOUE

STATUS = 11XX XXXX
TEST STATUS 4:7
NOT FN O

TEST PSWO4

DO COMSOLE INTERRUPY

RESET WAIT BIT

DO USER INSTRUCTION

71605370
71605380
711605990
716060G0
71606010
71606020
71606030
71606040
7lel6u50

71606064

71606070
71606086
71606090
716066100
71606110
71606120
71606130
71606140
716066150
71606160
71606170
71606180
7160619¢
71606200
71606210
71606224
71606230
71606240
716062590
71696260
71606270
71606280
71€06290
71606300
71606505
71606310
71606320
71606339
71606340
71606350

11606360

71606370
71606380
71606390
71606460
71606410
71606420
71606430

71606450

71606460

71606470

71606480

71606490
71606500

71606516
71606520

11606440



INTERUATA MOUEL 7/16 MICRO=-CODE 05-048Rr01A23

*
*
*

INPUT LO BYTE
INPUT HI LYTE
ADRS #ODE

DISPLAY. 2
INCREMENT LOC
DISPLAY -1
MEANS ADDRESS

FORCE LOC TU pE EVEW

MS STATUS BIT
DISPLAY 1

pIsSkLAY 2
FN 4=pPSWw

MQ 8158
MD 037

MA 24831
MA 162123

MA 12:15

NORMAL

CLEAR YD FIELD

REGISTER SELECY

MS STATUS BIT
TO LS POSITION

SAVE REGISTER NO.
DECKEMENT NUMBER

FOUND

1860 00980 ADRMW L MDR1I0
181 00984 L MDR+I0DR
182 00987 L MDR IO DR+CS
183 31189 5} Gy ADR
* MEMORY WRITE
*
184 40&8C DISMEM L MR1 ¢ MOR ¢ MW
185 OE22F C LOCvLOC s INC+SWA+CMP
186 00UAC L MRO « MAR
187 02880 LI MDRy*80"
188 30191 B ouTOIS
L
E 3
189 00881 ADR L MOR « MOR + SR+NC
184 00282 L LOC +MDR » SL+NC
188 30152 R LOCDIS
*
*
18C 00666 PSWLOC L MR14MR14SL+CO
180 34152 5 C.LOCDIS
18C 02400 LI MRO + 0
18F  0060C L MR1+PSH
190 02844 LI MOR o Y44
E 4
* OUTPUT DATA TO DISPLAY
*
191 01860 ~  OUTDIS L I0WMR1
192 01864 = L I0+MR1,DA
193 01863 L TO+MR1+CS
194 01867 L I0+MR14+0DA+CS
195 01840 L 10y MRO
196 01844 L "TOWMRO DA
197 01843 L I0+MROVCS
198 01847 L I0vMRO+DA+CS
199 01880 " 7 L I10+MDR
19A 01884 N L I0MDR «DA
*
- x FLIP DISPLAY MODE TO CLEAR COUNTERS
198 02680 L1 MR1sv80°
__19Cc 01860 . L 10 4MR1
190 01868 L I0sMR1yCMD
19 3015F B IDLE
*
. SO
19F O0E236 REGDIS C LOCsLOC+CYD+SWA+CMP
1A8  02C07 L1 AR 1T¢
1Al 04uuc N MRO 4MR G
1A2 00666 L MRL+MR1SL+CO
1A3  0044A L MRO+MRO+SL4CT
1A4 02c01 | AR 1
1AS  0084C L MDR +MRO
. 1A6 __OC444%  REGLP S MROWMRO.CO
1A7 341AA B C+REGS
. 1A8._..0072C L MR1,YDP1

PAGE

13

71606% 30
71606840
7160685y
71606560
71606870
71606280
71606830
71666600
71696&10
71606620
71606630
71606640
71606650
71606650
71606670
71606630
71606630
71606710
71606710
71606730
71606730
716067 +0
716067 30
71606710
71606770
71606730
71606730
71606810
716068 0
71606680
71606850
7160680
7160680
7160680
7160680
7160680
7160680
7160690
716069 0
71606%-0
7160690
716069 0
716069 0
7160690
716069 0
716069 0
7160690
71607010
71607030
7160702 0
71607020
71607040

71607020

716070€0
71607070
7160700
716070%0



LAt
1AL
Wiy
1AL

1AF
1RO

1P1
B2
in3
1Y
105

186
1R7

18
139

1134
1Rp
1B3C
180

1BE
1HF
1Co

J1c1
1c2
1c3
1C4

1cs
1C6
1c7

1ca

162

1CA
icB
1cC

Nty Ii

L Ee Wit

GoHCC
ng7nc
02Cc20
NeRs8C
30191

00584
oc7ay

018490
01850
01860
01868
30107

80A8C
301CS

02F00
36001

OF 446

02n38
38902
301C1

02A40

00EOF
3u2F3

4080C

OEAAB

4os2c

8EANB

0EAAS
8008C
00290

00EOF

311EC

Docoe
341CD
3003F

ot

mlGS

% % w

MOLSPL

x

* LUAL
*

LPSu

cent

TES

*

*
TESTC

Ty

T T T T
-

FLAUNO0-COLE 0B-048RO1LATA

e BLE

G e UL L
FRL Y
L1 Y300
YMDK ¢ MUK
wuTLIS

MEOyI0DR
MRLSIOWDR

[Ce™RO
TOWMRO e ANRS
T0+MR1
I0«MR1CHMD
AUTOY

PrIGRAM STATUS WCKRD

Li
L
£

MAR ¢« MNOR « MR
LPSWl

FL240
SThARkT+L

FiRDAMROWCMP+Swin
A OMPSYW
MALF o PWRDWN
wENSWR

MAR S OIPSW
FLRKaPSY (S
CeHSSVCE

MORMAL INTLRRUFT SERVICE

EMSWF

*
LPSul

TEST1

TEST2

*
*
* GENERAL PSwuw
*
G

L
C
L.
C

mrrro

o<l W udie N o

SWAP ROUTINE

MR P SW e M
MAR sMAR « INC
MCReLOC oMW
AR ¢MAR » TNC +MR

MARsMAR « INC
PSWeMDR v MK
LOC +MDR s NC+UAM

FLRePS#WsCS

G QUEBL
AR«PSWeSL+CO
CeWAIT

0B

Clsphior 1
Hlstbey 2
REVISTEE
MR

AUTO=HOGOT Ly n

COrauem

ADOKESS THE Lty iCh

WUTEUT comMmans

LOAL POwW

CLEAR FLAGS ARG

CORTINUE INSTR. FETOH

KESLT PARTTY AL AkM

MUST L& PRE
MUST e MPEvboa0y

TEST 5wd
IMPENTATE TMTeerRUpPT

STCRE wbLii PSw

STORE OLD LGC

LGAL Tuew STATUS
LOAL ‘NEw LOC & CC

TEST PSiklie
GUEUE SLBVICE EMARLED
TEST FSWAO

7107100
7160711y
(160712
71607130
711607140
7r6071%4
71607160
TIA0TLT4
1607186
71607190
71607204
7160721
116072214
716072%(
11607240
11607250
71607264
116072706
11e0T7Z81:
1160722
166730t
71607315
71607320
71607330
716071340
TLEDT3S::
T16073AN
T16GT7370
71667380
Tled 739t
71607400
1607410
7107420
71607430
TI16067440
1160745
71607460
71607470
71607480
71607490
71607500
71607510
711607520
71607530
7160754 U
71607550
711607560
71607570
71607580
7160759¢
71607600
71607610
71607620
71607630

71607640

71607650
71607660



INTERUATA MOUEL 7/16 MICRO-CODE (5-048RJ1A13

PAGE 195

* INTERRUPTABLE WAIT LOOP

6
1Ch  0E222 WALT o LOCLOCSWA SET WALT
1CE 39156 K SNGL«DISPLY SINGLE STEP
1CF 3CAFC WAIT1 B MALF+ATN HELP
100 3A163 B CATN IDLEX
101 301CF B WAIT1 LooP
*
*
* POWER DOWM
*
102 02A24% PWRDWN LI MAR ¢ APSHW
1D3 40680C L MDRePSW s M STORE PSW
ip4 301E0 B PWRDN1 SKIP PATCH AREA
*
: *
1DS 02A20  PATCH LI MARs 20" SAVE STATUS BIT 0:3 1IN CORE
106 4086C : L MDR ¢ MR 1 oMW LOCATION X'20% ON EVERY CATw
ip7 39109 R SNGL «CONTIN KEEF GOING IF CATN 2 SNGL
18 30160 B BACK GO TEST STATUS
- ,
"
109 B0A2C  CONTIN L MARLOC + MR GET INSTR BACK IN MOR
1DA 301B8 B CONT AND CONTINUE INSTR FETCH
10B 06000 nc 0 FILLER
1DC 006000 oc 4}
10D 00000 De 0
1DE 00000 DC o
ADF 00000 ne 0
1E0 02A26 PWRDN1 LI MAR + ALGC
1E1 4082C N L MDR ¢ LOC o MW STORE LOC
1E2 0L230 C LOCLOCCYD CLEAR YD FIELD
1E3 82A22 LI MAR «PNTR ¢ MR FETCH POIMTER
1F4 0241E L1 MRO1E " COURNT
1E5 ©02C02 L1 LR 2
1E6 00AS8C } L MAR 4 MDOR
. *
C1E7 T%092C T STMLP1 L MUR » YDP1 ¢ MW STORE REGISTER
1E8  0CG444 S MROYMROCO DECREMENT COUNT
1E9 341F7 R CoPOW DONE
1EA OAAAO A MAR + MAR ¢ NC INCREMENT ADRS
1EB  301E7 B STMLP1 LOOP
L 3
*
*
>
1EC  82A80 QUEBL LI MAR+ 80 4MR FETCH ADRS UF QUEUE
1ED  02CFF LI AR *FF ¢ .
1EE 80A8C e MAR ¢ MDR + MR FETCH 1ST HW OF QUEUE
1EF 02E00 LI FLR4O .
_AF0 02A82 Ll MAR,v82° o
1F1 04C8C N AR« MDR TEST NO-USED TALLY
1F2 311c1 B GyGENSWP NOT EMPTY., UO SWAP
1F3 301CA B TEST2 LIST 1S EMPTY
*
> B

PR A .‘)
7160AF +
7160815

ticlU/a U
f160i6 0
iU & U
rL6G7¥ 0
Fie0FF
i F U
Fievive & 0
fiadri u
Ti6037F -0
ri6a7% 'L
TI6GPTF G
F161R7YT d
166780
fiau/ & u

=

L

fi6n /& 1%
160 7E L
716078 °C
T1IEDTE °r
7160 7€ - (s
71607 E 1L
Ti6n 18 o
116G TE 7 (
T1607E €
AN R %
fiolG /&
fibn it it
1T1607% it
r16nrs i«
716078 ¢
1160 7% 50
7160T7% it
71607% o
71607% 5
1607871
71607%3¢
11601% 31
71608€ i1
T160ARE 1T
T1IRORE 21
T1608E 5t
T160BE 11
716081 3¢
T1608E 5(
T1608E 7¢
T1608¢€ 31
T1608¢ Ji
716083 3¢
716083 1
716083 2t
716083 5t

7160815
. F180483 TH
7160882 31



1F4
1F5
1r€)

177
LF &

TRT S 1r

UQUFF
NG R
B0aFH

GCRAC
cL221

MOLEL

SINT

1/1¢

L1
i

MICRO-CLOE 05-0ubrGliali

PR VEE S
RO« MO
HeRIe

MOR ¢« MDR
LCC+LOCyPUW

SEYICE

NUMEE

SAGE

SIMULATE INTERRUPT

il

1

FOR

MEORY

71608700
71608210
71606220
(108230
7led824¢
716045280
71608260
TLEGERTS



200

0L
20F
210
211

212
213
214
215

216
217

218
219
21A

218
21C
210
215
21F
2240
221
222

TeEr RLAT

on3Ce
01863
01487
30205
G09CC
018806
G1AFk4
Cun2c

COnel
Fozol

U4
REAFS T

BRI S

C4L0C

1780
Cua2C
ooveu
C7T&YE

aepay
00584
Geant
coazc

secoo
30213

ognoc
4AE8C
cana2o

0068C
0oscc
01900
01910
02C0OF
0k 230
0466C
02001

RV

»

7/16 #1CRO=CLDE 0B=-048ROLALS HALGE

[RET W to00

# ML WOk IO

*
Wit

S10

withahy
Wik 1

THI
*

&
Feedbets

Rik1

R+
RH1

MOR e YS
IGaMOKCS

IO DR e CS+DA
WHR1

MORWYS

10 eMDR
TG«MDRLDA
FARSLGLTH

T

~————

Ak g L OC
M1

P o

L [N RO RN S O
| BT

PRI
P F ORI Lo ATE
! CAR YR IR
Y50 100 R
MARGLOC e IR

RO IN LR
YSeMRO MNF+IK

S

i AR 10 DR+CS

L PROVIQOR

4] MOR « MR O« F +MY
L MAR 1 OC s TK

LI AR O

N <+l

*
*
* ADD HALFUWCK[, TO MEMORY
R 3

T % * % *

wHRR

L PLER AN
MOR « MDR o MW
PARYLOCeNC+1IR

~ >

HLOCK 10

MR 4yMOR
MROLYS
IO0«YD
10eYDWADRS
ARoVF
LOC«LOCWCYD
MR1,MR1

ARv 1"

rzorrree
-

-

OUTFUT TwD 2YTES
HI BYTU
OUTPUT URE HALFWORD

GUTPUT LO

EVEL

LobuT TwO YTES

CUTREUT GuE o F e oRn

INPUT ONE HALFAORM

INPUT LO
COML INE

INPUT TWO ©YTES
LO BLYTE

INFUT ONE HALFWOKD

SAVE INSTR
START AGRS

ADDRESS THE DEVICE

Y5 F1ELL

17

7160k2
TleOt 2
7TiuU6 S
71608 3%
71603
7116063
716008

71608 .

Tieng 3%
Tlelel
71023
716083
FANSE:Y
716064
Tiernes
Tie0hg
T1RrTE%
71604
lie” i
Tim: 5 4
fLite
71605 @
ITlr i
f16028%
Flmiie ™
7160705
T1OLL8 S
TlauLs
Ti6ukRs

716088

Triauns
71606%
716086
716066
7Ti6lta
T160P6
71608&
7i6Ca8E
716086k
716086
716086
716086
Tie08 R
7T1606F
71606 %
T1608F
Tie0e®
716068
1160: 7T

T160RTF

11608 &
Ile0e™®

7Tr6088 Q

TluU8
71508
716085
Tle08 8

]

[ o Y «s 5l vy

[t

[N R v e i )

a

e



INTEROATA MODEL 7/16 MICRO~-CODE 05-048RO1A13 °

MAR . YOP1
MR14MR1
C+RWBR2
RWHR1

MR1.YD+D2

THRU DROM 2

I0.YD
I0+YD+ADRS
AMOD +RWBXX
AR» O

MAR sMDR + MR
AR+ 2

MRO «MDR
MAR s MAR ¢ MR
LOC+LOCINC
MR1«MDR D2

AR +MRO
MR1+MR1
C+FINIS
AR+ 1
MAR+MRQ ¢+ MR
FLR«IOWSTAT
CVOL+TESTW
10eMDRCS
I0+MDR+«DA+CS
#MR1,MR1
C+FINIS
HAR!HKRQMR
L.00PW

VGL+END
C+«LOOPW

AR +MRO
MR14MR1
C+FINIS
ARy 1
MAR+MRO +MR

FLR«IOWSTAT
CVGL+TESTR
MDR+I0+CS
MDR IO DR+CS
MR1yMR1 MW
CeFINIS

MAR +MAR +MR
LOOPR

223 noBac RWEHR1 L
224 (QC66C s
225 34227 R
226 30223 8
- *
227 2070C RWBR2 L
x* VECTOR
*
[ *
228 01900 RWBRX L
229 01910 L
22A 3862C B
228 02C00 _ L1
22C 8AA8C RWBXX A
22D 02C02 L1
22E 0o048C L
22F B8AAAC A
230 (0t228 (o]
231 2068C L
*
. %
x
232 Qo0cac Wwe L
233 0C66C S
234 342E0 b
235 02C€01 LI
236 _80A4C L
237 O0OO0OF8a LOOPW L
238 3T7A3F o B
239 01883 L
23A 01887 B L
238 0Cé66C S
23C _ 342E0 B
23D B8AAAC A
23E 30237 L B
E 3
- e 4 e e s *
23F 33AE1 TESTW B
240 34237 B
x
* P ———
241 00C4C RB L
242 0C66C S
243 342E0 B
244 02C01 N L1
245 BOA4C L
*
246 QOF88 LOOPR L
247 37AM4E B8
248 00983 L
249 00987 L
28A 4CE6C LOOPR1 S
248 3420 B
24C  B8AAAC . A
24D 302%6 B
*
* -

PAGE

MAKE YO FIFLD
EQUAL YS FIELD+1

FINAL ADRS

START ADRS

FINAL ADRS

~ ADDRESS THE DEVICE

START MINUS END

CUTPUT DATA

DECREMENT COUNT

LONE

INCREMENT ADRS

BAD STATUS ABORT

LOQOP ON BUSY

START MINUS END

INPUT DATA
DECREMENT COUNT

_DONE _ .

18

71608850
71608860
71608870
71608880
71608890
71608900
71608910
716068920
71608930
71608940
71608950
71608960
71608970
71608980
71608990
71609000
71609010
71609020
71609030
71609040
71609050
71609060
71609070
716069080
71609090
71609100
716069110
71609120
71609130
71609140
71609150
71609160
71609170
71605180
71609190
71609200
71609210
71609220
716039230
71609240

- 71609250

71609260

_71609270

71609280
71609290
71609300

.. 71609310

71609320
71609330

71609340
71609350

71609360
71609370

INCREMENT ADRS

71609380
71609390

71609400
71609410




INTERUATA MODEL 7/16 MICRO-CODE 05-048RO1A13

24t 33AE1 TESTR B VGL ¢END
24F 34246 B C+LOOPR
* .
L 3
* MULTIPLY HALFWORD
*
250 012CC MF L YDP1 NULL
251 02£02 LI FLRe2
252 0890F X MDR YD o NF
253 peucc 0 MRG ¢ NULL
254 31256 H GeMH1
255 DC4CC s MRO «NULL.
256 06DOD M1 ] AR+ YD ¢ NA
257 31259 B GeMH2
258 0cccc s AR« NULL
259 074CC MH2 0 YDM1 ¢ NULL
254 0260F Li MR1415
258 01300 MHL L YDP14YD SR
25C 00CH40 L AR +MRO +NC
250 0150D L YOML+YD SR
25€ 34260 B CONE
25F 02C01 MHLYL L1 AR 1
260 0C660 s MR1¢MR1«NC
261 31258 3] Gy MHL
*
262 01300 L YOPL Y1) SR
263 00CCO L AR yNULL +NC
264 01100 L YD+ YD+ SR
265 06880 0 MDR + MDR s NA
266 3126C 8 G «ENDMPY
267 _00DOC L AR YD
268 0D4CH S YOM14NULL+CO
269 00CCO L AR «NULL «NC
26A 00000 L AR+YDNC
.. e6B _obocc . S YDeNULL
26C CoOEOC ENDMPY L FLR«PSW IR
P 3
26D 06B104  ONE A YDsYDWCO
...26F 3025F 8 MHL1
x
- *
* UNSIGNED MULTIPLY
x .
26F 010CC MHU L YD o NULL
270 _064CC 0 MRO s NULL
271 0260F L1 MR1415
272 02801 ~ LI MOR ¢ 1
273 30258 8 MHL
. * -
*
- * —_—
*
* DIVIDE HALFWORD
»*
_ 274 __0890F DH X _MDRyYDyNF
275 00806 L MARsYDeSL+CO
_276__DOBBE . L MOR + MOR + SL.

PAGE

BALI STATUS ABORT
LOOP ON BUSY

CLEAR HI PRODUCT

RESULT SIGN
MULTIPLIER

2'S COMP IF MEGATIVE
MULTIPLICAND

2'S COMP

CounT
SHIFT YD.YDP1

RIGHT 1 PLACE

DECREMENT COUNT

COUNT

COMMON LOOP

19

_ MDR B1T 0 = RESULT SIGN

MDR BIT 14=DIVIDEND SIGN .

71609&20
71609830
71609440
71609450
71609460
71609870
71609680
71609430
71609%00
71609810
71609520
71609530
71609%40
71609550
71609%60
71609570
71609%A0
71609%90
71609&00
716098610
71609620
71609630
71609640
71609650
716096&60
71609670
71609680
716G9690
71609700
71609710
71609720
71609730
71609740
71609756
71609760
71609770
71609730
71609730
71609800
71609810
71609820
71609830
71609840
71609850
71609850
71609870
71609880
71609890
. 71609900 _
71609910
71609920 .
71609930

.. 11609940

71609950

_..71609950
71609970

71609930



INTERUCATE NCubl T/736 FMICRYI=-CUDF 0S9-utEROLMY 3 EGE 21

R URRAL L MO e MUR ¢ 51 Sy I T amERESULT S5 7T1AN9990
* 71610000

L 600 3] AR gL L [ SR 71610010
S S L 70 s e KDY/ IS b Gnl1VE 71610620
R 2127cC i e COMSOR S FOSITIVE 71610030
» RPN 3 CFAULT I3 ¢ty 71610040
¥ 71610050

e T uCACC Cu™SGl S Ak G B IULLL <P L DIV ISoR 71010060
AT Cus2D (R4 RQY, N CRO YD e dn 71610070
ST GOCAC L AR MR Tlold0Ry
ZTE S po70cC L MR Ly YL T1eli099)
Ay 31.85% t HoelaH Y OTVIDENG IS POSTTTIVE 7ie1010%
| 00Ce I AP e MR 716101106
£52  GCacCc S MRLHULL SV LGP 7161012y
433 00040 L [ KMy MC LI INENG 716145130
Sl ac4cc S RO WNULL 7161043
* 71610150

FaR ] 02C03 D1z LI fRe3 716101610
SR 04 88C 8] MOR yMOF MAask SIGHN IITS 71610170
Sn7 08Lec X ARy MOR LI 71610181
= R8 02844 LI iRty COtae Y 7161049
;23 0AB8C 6] My MODR Pacn 71613200
* 71610216

* 71610220

AA 02Ccou Dtk LI Ak 4 71610230
a5, 0C884 S MDk«MOR s CU CECREFENT COUNT 716102490
Cag 34294 B CyUTSKT 71610250
18] 00CAC L AR «MAR 71610260
SAE DAGLC A MRU MK D 716102740
«3F 34291 b C+GOLS st 71610280
LA OCuucC s RO «MRC PESTORE 71610290
b} 0066E GOF S L MK1eMR1WSL SHIFT Ly GUOTIeENT 71610300
32 COo44E I MRO«MRO ¢S LHTET KEMATHLSER 71610310
H3 3n28A 7 IFIRTN 71610320
77777 * 71610330

* , 71610340

DTIST L MRO«MRO W SK+CY) ADJUST REMATHNDER 71610350

n CeDFALLT 71610360

4] MR1 «MR1 ¢ MA TEST GQUOTIENT SIGH 71610370

8 LeSTEST SPCATIVE 71610380

L FLRyMDR 71610390

R LeDHY CUGTTENT O 716106400

B L AR «MR1 71610410

S MRLyNULL SYS COME O GUOTIENT 71610420

CH3 L FLR«MCR - 71610430

DH4 R GaUHS FEr AL UER STGN 71610440

L AR«MRO LU EGUAL 71610450

S MROJMNULL BTIVIDEND STGHN 71610460

D5 L YOM1 ¢ MK1 ~TORE QUOTIENT 71610470

L YO +MRO STURD REMAINDER 71610480

DHX L MAR L OC 71610490

L FLRePSWs Ik 71€10500

R I * 71610510 _
‘A4 Q0ES8C STEST L LR «MOR 71610520
“ASH  30AA9 B LeOFAULT 71610530
A6 00CeéC L AR «MR1 71610540
AT pCEeCC S MR1 ¢ NULL 2SS COMP QUOTIEMT 71610550



INTEROATA MOUEL 7716

ZAE  30A9C B
»*
*
2A9 0040F DFAULT L
2AA  D2ALR L1
2AB OOE41 L
2AC  343C1 £]
2AD 3(02A2 H
*
*
*
*
*
2AE  0CB86 SRL S
2AF 34289 )
2R0  QU4Y46 {
2B1  0066D L
2B2 21100 L
*
b 3
2B3 00886 SKRA s
284  342B9 £
2RS 00CH6 L
2R6 00660 L
2B7 013100 L
2RB  22C01 L1
*
289 0046 SKLX L
2BA 00660 L
2B 01100 L
2BC  302C5 B
*x
. . P *
25D 0C886 SLL s
2BE 342C2 2
28F  004“%S L
2C0 0110 L
2C1 2066E L
*
2c2 oouus  SLLX L
2¢3  01)0E L
2C4 OO066E L
2C5 07501 SLLX1 O
2C6 0E228 C
...2CT _C7061 0
*
i X
2c8 0C886 SLAL s
2C9  342CC B N:]
2CA 0110E L
2CHB  2044E o L
*
_SLAX 0
2CD 00C66 L
2CE._00CCS L
2CF 00446 L
200 00441 L

MICRO-CODE 05-048R0O1A13

LoOH3

MRO+PSWCS
MAR»OFPSW
FLReMRO ¢ SR+NC
C+GENSWP

DHX

EXTEMDED SHIFTS AND ROTATES

MDOR +MDR ¢ NF +CO
Ce3RLX
MRO«MROSL+CO
MR1«MR1 ¢8R
YD«YDeSR+D2

FDRsMOR v MF+CO
CySRLX
ARWMRO » SL+CO
MR1+MR14+SR
YOWYDWSR
AR 1 D2

MROWMROSL+CO
MR14+MR1 SR
YDeYDeSR
SLLX1L

MDB +MDR e NF +CO
CeSLLX
MRO«MRD«SR+CO
YD YU OSL
MR14MR1«SL+D2

MRO «MRO « SR+CO

YDeYDeSL
MR1+MR1SL

YDM1 ¢ YO+NA+NC

LOC+L.OC+INC

YD+MR1 «NA+NC+IR

MDR +MDR «NF+CO
CsSLAX
YD2YDSL

MRO «MRG «SL+D2

YDM14,YDWNA

AR+MR1+SL+CO
ARsNULL+SR+CI
MROMRO«SL+CO
MRO +MRO ¢+ SR+NC

PAGE

OK IF MINLS

TEST PSW03
DIVIGDE FAULT sunp

DECREMENT CCUNT

GO SHIFT
LOooP THRU DROMZ

DO SHIFT

LOOP THRU DROM2

COMPENSATE PRE=-SHIFT

DECREMENT COUNT

00 SHIFT
LOOP THRU DOROM2

COMPENSATE PRE~SHIFT
SET CARRY
SET FLAGS

DECREMNENT COUNT

DO SHIFT
LOOF THRU pROM2

AR=SIGN BIT

CARRY FROM BI1T 1~

21

716105 0
716105306
71610589
71610550
71610610
71610630
716106% 2
71610620
7161G6%1)
716106% 9
716106¢ 9
716106% 9
716106F )
716106%3
716107€9
71610733
716107F0
71610782
716107810
71610789
7161074& )
7161077,
716107E)
716107%)
7161088
7161061
7161082
7161083
7161088,
716106%)
7161086 )
71610871
7161088
7161089
71610980
7161091
7161092
7161093
7161094
716109%
7161096 ¢
71610971
7161098 -
7161099
7161100
716110F

7161102

71611063

7161104

7161109

7161106

716110F

7le1112



INTERDATA MOULEL 7/16 MICRO=-CUDE 05-048R014A13

2p1  oK228
2n2  C7040

*

*

*
2D3 0C886 RRLL
2D4 . 342D8
2DS 00500
206 0066D
207 21100

*
208 07140 RRLX
209 O0E228
2DA  C706D

*

*
208 0CB86 RLLL
2DC  342D8
20D O0O46&E
2DE  0110E
2DF  2066F

*
260 02E00 FINIS
261 CoA2C END

&

- - *
2E2 0100C EPSR
_.2E3__0o0cCCe
2E4 001CC
2ES 20100 =
*
.

*
2F6 008AC SVC
2E7 42A9%
2E8 02796
2E9 02C1E

__2EA__4080C .
2EB  02A98
2EC_ 0844C o
2ED  4082C

_2EE _p2C9C
2EF  82A9A
2F0_ _ODAA40
2F1 80080
2F2 C0280 .

x

L I
2F3 00590 HSSVC

*x
2F4 02CDO 10SVC
2F5  0pCHO o
2F6 BAAHO

_2F7__02C02
2F8 00ABC
_2FE9__s080C . .. _

rceexTw;m

con0aQ

reroon

LOC+LOCyINC
YDeMROWNC+IR

MDR ¢+MDR «NF+CO
C«RRLX

MRO«YU SR
MR1+MR1 SR
YD+ YDeSRHLZ

YD+ YDML W NA
LOCLOCINC
YOeMR1eNA+IR

MOR s MDR «NF+CO
CoRRLX
MRO+MR1 ¢ SL
YO.YDWSL
MR1+MR1SL4D2

FLRWO
MARSLOC IR

YO «PSW

AR ¢« NULL o NC
PSWeYS
PSWeYS+NC+UAM+D2

MDR «MAR

MAR ¢« P94 " 4 M
MAR+ 96"

AR Y1E"

MOR «PSW MW
MAR.*98°*
MRO+MRO
MOR ¢ LOC + MW
AR+ 'SC*
MAR'9A ' ¢ MR
MAR «MROWNC
PSWeMDR+NC+MR
LLOC«MDR+NC+IR

MRO+I0ACK

AR+SPTABL
ARMRO «NC
MAR+MRO + NC+MR
AR«2

MAR +MDR
MDR+PSW 1MW

HAGE 22

DECREMENT COUNT
LS BIT TO CARRY
U0 ROTATE

LOOP THRU DROM2

SET G AND L

DECREMENT COUNT

MS BIT TQ CARRY

00 ROTATE
LOCP THKU DROM2

Lo NEXT INSTR

EXCHANGE FSW
NOP

TO TEST1

A+(X2)

STORE IT

STORE PSW
UN=LOMPLEMENT COUNT

STORE LOCC
MRO=2X YD FIELD

NEW PSW
NEwW LOC

ACKNOWLEDGE INTERRUPT

2X DEVNO INDEXES TABLE

FETCH ENTRY

STOKE OLD PSW. ... ... . . .

71611130
71611146
71611150
71611160
71611170
71611186
7161119y
71611200
71611210
71611220
71611231
716112419
71611254
71611260
71631270
71611280
71611290
71611300
71611310
71611320
71611330
71611340
71611350
71611360
71611370
7161138¢
71611399
71611400

. 71611410
7161142¢
71611430
71611440
71611450
71611460
71611470
71611480
71611490
71611500
71611510
71611520
71611530
71611540
71611550
71611560
71611570
71611580
71611590
71611600
71611610
71611620

71611630

71611640

71611650

71611660

... 71611670

71611680
71611690



INTFREATA MODEL 7/16 MICRO-CODE 05-048KO01A13 FaGge 23

2FA 0AAAD A MAR yMAR ¢ NC 716117°Gu
2FB ug82cC L MDR L OC o MW STORE OLD LOC 716117710
2FC  8A2A0 A LLOC+MAR +NC+MR 71611°°20
2F0D  0060AacC L PSWeMDR NEW STATUS 71011773y
2FE CL228 C LOCLOC+INC+IR NEW LOC 71611749
2FF Efi( 71611750

4



[T AT

O S VLR

LT
A
ST
SRR Rl
wi 1oL
ey
B
ik
HEFER
KWL
ARANCH
eTc
HWTFR
tiXH
BXLE
BXLH
BXLHX
CH

cLB
CLH
CLRWIT
COMSOR

CONSER _ .

CONT
CONTIN
DFAULT
DFPSW
DH
DH2
DH3
DHY
DH5
DHL
DHX
DIFFER
DISMEM
DISPLY
coB

gt zo
018y
[V RSN
nort
nels
[
DI
no7e
G0 6
[RNTRRTY
01ie
ared
[0 B
{11 h
HO A P
11 1le
(1172
XL
0320
tlzk
0160
0230
0oul
00AS
00AR
003e
00AL
00AL
0033
0036
0024
002C
0020
nosl
0G23
0170
n27C
014
610338
010°9
02A9
cous8
0274
0285
029C

. 02920

02A0
028A
02A2
o024
0184
0156
0042

EL 7/ MG D=CouE 05=-NLBND1IALS



INTEKDATA %OUEL 7/16 MICRO-CODE 05-048R01A13

DOFRA 00Ae
DTST 0294
END 02E1
ENDLM1 0145
ENOMPY 026C

EPSR 02£2
EXBR 0068
FINIS  02FG
FN 0177
FRWD 00AB
GENSWP  01C1
GOES 0291
HELP " DOFC
HSSVC  02F3
1DLE 015F

IGLEL 0160
IDLEX. 0163

ILEG 0008
ILPSW 0030
INAL 0086
I0SVC  02F4
LB 005C
LBR  00%5A
LCS 001F
LH 001E
LM 00AL

LMLP1 0140
LOCDIS 0152

LOOPR _ 0246

LOOPR1  02u4A
LoOPW _ 0237
LPSW 0166

LPSW1 _ 01C5

MH 0250
MH1 0256
MH2 0259
MHL 0258
MHL1 025F
_MHU__ 026F
- MMF 0131
MODE 0171
NH 0018
NOB 003F

NOBRAN 0035
NOCCC

NODSPL. 01AF
(o] 0079

OH goic
OIPSW aouo

OKDIV 027D
_OMPSW 0038

0018 .

ONE 0260

PATCH 01D5
PNTR 0022

POW 01F7

~PSWLOC 018C .

PAGE 25



INTERDATA MOLEL 7/1€ “ICRO-CODE 05-048ROLAL3 FAGE 26

PWRDN1  01EQ
PWRDWN  01D2
PWRUP 0100
PWRUP2 0137
PWRUP3 Qlub
PWRUPX 0103
QUEBL 01EC

RB 0241
RO D0€EE
RDR 006C

REGUIS 019F
REGLP 01A6

REGS 01AA
RH p212
RH1 6213
RHH 0216
RHR  D20A
RHR1 0210
RHRH 020E
RLLL 0208
RLR 00F3
RLRX 00F5
RRI1O ooLe
RRLL 0203
RRLX 0208
RS 0003
RSX_ .. __0006

RWBR1 0223
__RuWBR2 0227
RWBRR 021B
_RWBRX 0228

RWBXX 022C

_RX______000C
RXIO 0048
_ RXX 0010
SCH 0028
_SH__ 0029
SHORT 0019
~_ SINT 01F4
sL D0EA
SLAL 02c8
SLAX 02cC
SLH 00C8
SLHA 00C6

SLHAL ___00D9

SLHAX  00DC
__SLHLL 000} =

SLHLX 0005

SLHX 00CB

SLL 028D
___SLLS pocc

SLLX 02c2
__SLLX)  02C5% .. .

SLX 00EC :
___SPYIABL .. 0000

SR 00ED
_.SRA ..___02B3




INTERUATA

SRH 00b1
SREHA 00nBE
SRHL 00BA
SRHLX  00C2
SRHX 00k4
SRL 02AL
SRLS 00RS
SRLX 0269
SRX 0CE2
S8 0075
SSR 0072
START 0000
STL 004D
STB1 0087
STBR 0051
STBX 0050
STEST  02A4
STH 0013
STh1 0016
STHX 0015
STM 009D

STMLM 0090
STMLMX 0099
STMLP1 O01E7
SVC 02E6
TEST 01BA
TESTO  O1BE

TEST1 01c8

TEST2  01CA

TESTR  024E

TESTW__ 023F

MOUEL 7/16 MICRO-CODE 05-048R0O1A13

THI 0200
WAIT  01CD
WAIT1 01CF
We _ba232
WD 0069
WH 0208
WH1 0201
WHH  p20cC
WHR 0200
WHR1 = 0205
WHRH 0204

PAGE
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000
001l
oo2
ouvs
004
0uS
oue
go7
nug
a9
DUA
oot
gucC
0oL
o0L
00F

010
011
012
015
014
015
016
017
018
019
U1A
018
01C
010
01t
01F

ITMNTERUDATA

agagn
004 A
uu4 3t
Q0441
00u1
00423
uoHlc
o041
gou1t
o420
vo427
o429
o408
0ryge
gouze
oo428

QUHAE
004 ANE
004AS
0O4AnSs
oo419
o041
00419
ou419
oouo08
QG408
oo408
00408
00408
ous08
ov4o08
oo408

K R R KRR % E

MODEL F/16 UKOM w/u #PY D1y

oeT

COPYRIGHT LTULRDATA INC,

L GAGRE

PASSL

ki

NOVEYUELK

00=U49FGLALS

1975

* ¥ Kk X ¥ % % *x *k %k %X * ¥ %k %k ¥ ¥ k A ¥ * kX %

COMMENT FILLD SHOWS UP=CODE  ANU
FOM ENTRY POINT IN

SYMPOLLC

LUCATIONS

Ne
De
ue
L
[R]®
i
e
bo
b
v
(1]
0
3] @
e
UL
318

ne
S uc
ve
ne
319
(K18
3] 8
516
ve
ve
e
Do
L
(J]
(319
(516

un THEU

uone
A3
ALICTa ]
quli
Y4l
Y4 5
vH1CY
Tyipe
4t
Ty
1427
429
vk
MCYE
hle'
vy

YAt Y
YYAL Y
TUABHY
Y
ywigv
iy
419"
*wige
YR
LRI
'uUﬁv
MUV
MCIRR
Twose
OL'U,»’;'
*Hges

TF

COMPKISE

DROM

(A1)
vl
02
uA
4
U
U6
a7
u8
09
OA
Ot
GC
o
Ut
OF

20
21
22
3
24
25

27
28
29
A
2t
2C
20
ol

2F

1

ALK
5 TCH
BFCK
fy b
CLhk
[SIREN
AHR
LR
CHR
Ak
Sl

N0 HE
SCHR

nLTBS
LTFS
oFBS
whES
LIS
LCS
nls

R gl

MIEMURIC AND
PARE L THESTS

(1L7G)
(i-AL)
(cTC)
(tFC)
(W)
(cLrn
(0+i)
(Xt}
(Lid)
(CH)
{AHY)
(5H)

(ACHH)
(SCHY)

(TR 1)
(BTFR)
(UBFEK)
(BFFIc)
(SHORT)
(SiHOKT)
(SHORT)
(SHOKT)
(LLY G)
(ILLG)
(ILLG)
(LLEG)
(LLEG)
(1LEG)
(Lt G)
(ILE G

b AGE

1

LY 0B330
U MUG U
HRMOBISG
ORMO0@)I60
DRMOGITO
JRE0BORY
URMO0OG199U
HRMUB LU0
0@ LYy
NRMUBLRO
URMOB LAY
LRMODB L8 Y
DRFMO@LHO
CLRMOBLED
GHMOBLTO
RMOB LR
OREUE LS
HRYSO08200
RN 08 416
LRGOB PR U
ik GE 280
UDRMOE 2§ i
NRMOB 250
URMOB &Y
UrMOB A Tu
ORMUE 2R
LRMOB 90
DREOGS00
LiRMO@ 510
URMUB 520
URMDB 530
URMO@ 340
LRMO@ 390
URMO® 560
LRMOBSTU
DRMOB 4580
URMOB® 590
URMUB 00U
LIKMUG 41U
DRMODB+20U
URMO@ +30
URMO @440
DRMO@+50
DRMO@ 60
DRMOB +TU



020
021
022
023
024
025
026
027
028
029
02A
o028
ga2c
02D
. D2E
02F

030
031
032
053
034
035
036
037
038
039
03A
038
03C
03D
03E
03F

INTERDATA MOUEL 7/16 DROM W/0

00013
00003
00003
00003
go00C
oooocC
gog0ocC
0000C
oooocC
ooooC
gooocC
0000C
og408
0o408
oooocC
oogocC

00408
goo4n
oo408
00408
oguo08
oo4o08
oou4o08
00408
00408
oo4o08
oo408
00408
oo408
oo4o8
oo4o08
oo408

be
uc
nc
uc
uc
uc
nc
pc
3]
Dc
uc
uc
Dc
oc
3]
vc

DC
8]
BocC
uc
oc
4]0
DC
3]
319
ocC
bC
DC
nc
V]
8]
]

013"
ARV
‘003"
*003"
'gocC
rpoc?’
roocC*
*oocC”
rgocCe
*gocCr
toocCr
'00C"
rupse
'QOB'
'Q0Ce
'OOC'

'408¢°
TOUDY
'L‘UB'
408"
o8
408"
uo8"
r4g8
yu08
408
ypB
woar
LT
408"
"o
rhga

MPY D1V

09H~-049F01A13

40
41
42
43
4y
45
46
47
48
49
4A
4
4c
40
4E
4F

60
61
62
‘63
64
65
66
67
68
69
6A
6B
6C

)
6L

6F

STH
bAL
BTC
BFC
NH
CLH
OH
Xkt
LH
CH
AH
SH

ACH
SCH

AHM

{(STHH
(RS)
(RS)
{RS)
(RX)
(RX)
(RXY
(RX)
(RX)
(KX)
(RX)
(RX)

(RX)
(RX)

(ILEG)
(STR)

(ILEG)
(ILEG)
(ILEG)
(ILEG)
(ILEG)
(ILEG)
(ILEG)
(ILEG)
(ILEG)
(ILEG)
(ILLG)
(ILEG)
(ILEG)
(ILEG)

PAGE

2

URMO0490
URMOO500
URMO0O510
DRMO0520
DRMOC530
URMOO540
URMOO550
DRMOOD60
DRMOOSTO
DRM00580
DRMOOS590
ORMOO600
URMO0610
URMOD62C
DRMOOB3U
DRMOO0G4D
URMOO650
DRMOO660
DRMOO6T0
NRMO0680
DRMO0690
OGRMOOT700
DRMOOT710
DRMOO720
DRM0OO730
ORMOOT740
ORMOO750
DRMOO0760
DRMOO770
DRMOD780
DRMOO790
URMOOBOO
DRMOD810



040
041
042
ou3
04l
045
0u6
047
048
049
ouA
ouB
ouc
04D
O4E
O4F

050
051
052
053
054
055
056
857
058
059
05A
058
05C
050
05E
05F

INTERLATA

oouBs
og4cc
0ousS1
0045A
oo468
006E2
00618
00618
oo446
00446
oo446
00446
00408
00446
oou4e6
oo4u44

00490
00490
00040
0004D
0004D
00003
00228
00228
ooo4n
0oo0LB
00048
ogo48
oouos8
ooo4n
ooo4B
ooou9

MODUEL 7/16 DROM Ww/U

oc
pc
3]
()]
]
(18
DC
uc
uc
518
(8]
De
De
oc
8]
(319

3]
uc
DC
8] 8%
bC
ncC
oc
oc
vc
DC
De
3]
uc
oc
uc
018

LY
*4cCe
51
ysAY
468"
YeE2"
618’
'61E"
Tyue
T
Thye
Yy
'408°
"4y
"4y
vygy

*490¢
y9ge.
touDe
'oune
a4
tgo3e
12280
ra228°
LI YSR
voup
vpuB Y
TO4B "
408
1o4B
To43
You9g e

MPY D1V  05-049F01A13

90
91
92
93
9y
9%
96
97
98
99
94
9
9C
S0
9E
9F

uo
01
v
u3
04
D5
(871
D7
us
n9
DA
DH
oc
DD
NE
DF

SRLS
SLLS
STBR
LBR
L XBK
LPSR
WhR
RER
whR -
RHR
WDR
ROR

SSR
GCR
AIR

STM
LM
5TH
Ly
LB
AL
Wh
RB
WH
RH
wD
RD

SS
(8]
AT

{SRLS)
(SLLS)
(STOR)
(LBR)
(EXBR)
(EPSR)
(RWERRR)
(RWHRR)
(KRIO)
(KR10)
(RRIG)
(KRIO)

(KRTIO)
(RRIQ)
(ATR)

(STMLM)
(STMLM)
(STH)
(5TH)
(STH)
(RS)
(RWBRX)
(RWBRX)
(RXIQ)
(RXI10)
(RX10)
(RXTI0)

(RXIO)
(RX10)
(A1)

PAGE

3

URMOOCE S0
DRMOD®+40
DRMOOCEH0
ORMODE® S0
DRMOO&70
URMOOSRD
ORMOO& 30
URMOO®)O
UlkMOO®L0
ODRMO09 U
DRMOO®30
DRr1ODE®+0U
DRMOO%®>0
DRMO0CY-U
DRMOO®70
DRMOC®A0
ODRMOU®I0
DRMO1€30
UDRMO1810
ORM01&20
DRMO10 30
URMO1940
DRMOD16>0
DRMO01850
DRMOD187/0
DRMO1830
DRMO1@70
DRMDO1190
DRMO1%10
DRMO1120
DRMO011 350
DRMO11+40
DRMO11>0



060
061
062
063
064
065
066
067
068
069
06A
068
oeC
Osl
06L
06F

070
071
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09-065A12
January 1974

M71-102
HEXADECIMAL DISPLAY
INFORMATION SPECIFICATION

1. INTRODUCTION

The optional Hexadecimal Display Panel provides a means to manually control the Processor, interrogate and display
various Processor registers and machine status, set and display Processor memory locations, and may be programmed
as an I1/0 device by the user.

This specification describes the 09-065F02 Hexadecimal Display Panel (Product Number M71-102). It is also applicable
to the 09-065F01 Binary Display Panel (Product Number M71-101), which is identical to the Hexadecimal Display Panel
except for the omission of the hexadecimal indicators. The Hexadecimal Display Panel provides the following functions:

Displays five bytes of programmable digital information.

Registers and displays five hexadecimal digits of manually entered keyboard data.

Displays the WAIT and Power (PWR) indicators for the Processor.

Provides a 26 key control keyboard tor manual inpuf to the display.

Provides two bytes of unbuffered Switch Register data to the Processor.

Provides one byte of status to the Processor.

Provides a three position OFF-ON-LOCK key type switch capable of switching three separate power supply con-
trol lines.

Provides a control signal to the Processor that the display requires micro-program support.

2. GENERAL DESCRIPTION

A complete description of the operation of the Hexadecimal Displéy Panel is provided in the appropriate User's Manual.
This specification describes the display from a maintenance view point. Figure 1 shows the Hexadecimal Digplay Panel.
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Figure 1. Hexadecimal Display Panel
Various parts of the Hexadecimal Display Panel in Figure 1 are numbered to correlate to the following descriptions.

1. Control Keyboard. The keyboard is the operators manual input to the Processor. The function of the specific
keys are:

DTA The function of the Data (DTA) key is to clear the Switch Register, connect the Switch Register to
the display indicators, and enable hexadecimal data to be entered into the register. The Switch Re-
gister remains enabled and connected to the display indicators until any non-hexadecimal key other
than DTA is depressed.

Hexadecimal Keys 0, 1, 2, 83, 4, 5, 6, 7, 8,9, A, B, C, D, E, and F supply data to the Switch Re-
gister when it is enabled, and the function number or register number for the Processor supported
display (see Section 2, 2),

ADD The Address (ADD) key causes the Processor to read the five hexadecimal charactersvof the Switch
Register, store them in the address portion of the Program Status Word (PSW), and display PSW
32:63 on the indicators.

RD The Fead (RD) key causes the Processor to read the memory location specified by the PSW, incre-
ment the PSW address by two, and display on the indicators the new address and the data read
from memory.

WRT Depressing the Write (WRT) key causes the data contained in the Switch Register to be written into
the address specified by the PSW, the PSW to be incremented by two, and the new address and the
data written to be displayed on the indicators.

FLT Depressing the Floating-Point Register (FLT) key, followed by any hexadecimal key n, causes
’ Floating-Point Register n to be displayed on the indicators.

REG Depressing the Register (REG) key, followed by any hexadecimal key n, causes general register n to
be displayed.

FN Depressing the Function (FN) key, followed by any hexadecimal key n, causes the Processor to per-
form "Function n' as described in the appropriate User's Manual.

SGL Depressing the Single Step (SGL) key causes the Processor to execute one user instruction and dis-
play the last register or function selected.

RUN Depressing the Run (RUN) key causes the Processor to enter the Run mode at the address specified
by the PSW.

INI Depressing the Initialize (INI) key initidlizes the Processor.
NOTE

The display requires support from the micro-program for all
functions other than entering or displaying Switch Register data.



2. OFF-ON-LOCK Key Operated Locking Switch. This switch controls the power to the Processor and allows
the keyboard to be completely disabled in the LOCK position.

3. Indicator Formats. These formats aid the user in interpreting the display indicators.

4. Format Selectors L0:4. Light Emitting Diode (LED) indicators L0:4 determine the format to be used to inter-
pret display indicators L5:40.

5. Display Indicators 1.5:40. These LED indicators are used to display the PSW, general registers, etc., as
described by the indicator formats. :

6. Display Indicators I1:9. These indicators display the correspénding values displayed on 1.5:40 in the hexa-
decimal format.

7. WAIT and PWR. These indicators are illuminated when Processor is in the Wait state and Power is supplied
to the Processor.

2.1 Switch Register Entries

- When the operator is manipulating the Switch Register, there is no interaction between the display and the Processor.
Data is entered into this register by first depressing the DTA key. This operation clears the Switch Register; connects
the Switch Register to L5:24 of the display, and allows subsequent hexadecimal keyboard entries to be left shifted into
the least significant digit of the resigter. The register is disconnected from the display and disabled when any non-
hexadecimal key other than DTA is depressed. The register can be momentarily examined when it is disabled without
affecting the Processor operation by depressing any hexadecimal key.

2.2 Processor Intervention

Depressing the following single keys causes the signals ESNCO and ESNOO to be complimentarily pulsed (ESNCO is a
positive going pulse):

ADD
RD
WRT
SGL
RUN

Depressing one of the following sequences of two keys causes a similar action:

FLTn . (nis any hexadecimal digit)
REGn )
FNn .

3. FUNCTIONAL DIAGRAM ANALYSIS AND CIRCUIT DESCRIPTION
Refer to Figure 2. H’exadecimal Display Panel Block Diagram and Functional Schematic 09-065D08.
3.1 OFF-ON-LOCK Switch

This switch (2K1) controls power to the Processor by completing the circuit between CONT2 and CONT1 in the ON and
LOCK positions. The switch is factory wired to provide one set of closures, but two additional sets are available for
switching power supplies connected to different phased AC power. This switch also provides a hard ground to the Pro-
cessor as POFFO in the OFF position which may be used as an early power down indication. When the switch is in the
ON position, LP5 (2L1) is provided to the keyboard to enable the sensing of these switch closures.

3.2 Keyboard

The keyboard (Sheet 2) has a 5 x 5 switch array which is used to enter information to the Hexadecimal Display Panel logic,
plus an Initialize (INI) key used to transmit this condition to the Processor (2G1). The keyboard is a self-contained unit
and connects to the 35-520 logic board by 27 stakes 00-1 through 26-1. These normally open switches are encoded by
diode logic (Sheet 2) to form HEX01:31 (2B8) and FUN00:30 (2C8), plus a few additional control signals mentioned later

in this description. The switches are designed to be high active when a switch is depressed by biasing all receiving

gates low with a 220 ohm input resistor. A switch being depressed causes an input gate to go high by supplying LP5
through a current limiting resistor from the common input, Pin 0, if the OFF-ON-LOCK switch is in the ON position.
There is no keyboard rollover protection and if more than one key is simultaneously depressed, the result is unspecified.
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Figure 2. Hexadecimal Display Panel Block Diagram

3.3 Matrix Encoding

The diode matrix is encoded to drive sighals HEX01:31 to the hexadecimal equivalent of the respective key 0:F (HEXS31 is

the LSB) when it is depressed. Depressing any functicn key other than DTA causes FUN00:30 to yield the codes specified

by Table 1. '
TABLE 1. FUNCTION KEY ENCODING (FUNO00:30)

Key Depressed FUNOO FUN10 FUN20 FUN30
SGL 0 1 1 1
RUN 1 1 : 1 1
WRT 1 1 0 1
RD 1 0 1 1
ADD 1 0 0 1
REG 0 1 1 0
FLT 0 1 0 0
FN 0 1 1 1

3.4 Clocking

Depressing any keyboard key other than DTA or INI generates one of three types of clocks used by the Hexadecimal Dis-
play Panel logic. This is accomplished by a positive transition of signal KEY1 (2F8) whenever one of these keys is de-
pressed. .The one shot triggered by this transition (2G8) is used to allow a one to two millisecond interval for switch
bounce to subside before triggering the second one shot STRB1 (2K8) which is used to generate one of the three clocks.
Since contact bounce is likely to retrigger these one shots when a key is released, the occurrence of signal KEY1 (any
key depressed), HKEY1 (2F9 a hexadecimal key depressed), or FKEY1 (2H7 a function key depressed) being true in coin-
cedence with the one shot is used to derive the clocks.



3.5 Switch Register Clocks

The Switch Register is enabled for clocking by depressing the DTA key. This is accomplished by direct clearing the
Switch Register Enable flip-flop (SRENB) (2L6) when DTA is depressed and ANDing the zero output of the flip-flop plus
HKEY1 and STRB1 to drive the Switch Register Clock (SRCLKO0) (2M7). This clock is disabled by setting SRENB with
the occurrence of FKEY1 when any function key is depressed.

3.6 Status Register Clocks

Two different clocks are used to load the status register. FTYPCLO (2M8) is generated whenever any function key other
than DTA is depressed and is used to load FUN00:30 into one half of the status register. The second clock FHEXCLO0
(2N8) is generated whenever a hexadecimal key is depressed if the previously depressed key was FN, REG, or FLT.

In this case, the hexadecimal input would be the register number or function number desired and FHEXCLO is used to

clock HEX01:31 into the second half of the status register.

3.7 Processor Intervention

The logic of the display signals the Processor that a response is necessary to a console function by signal ESNCO (2R7)
and its compliment ESNOO (2R7). These signals are complimentarily pulsed whenever a function key other than DTA,
‘FN, REG, or FLT is depressed, or whenever a hexadecimal key is depressed following FN, REG, or FLT (the occurr-
ence of FHEXCLO0).

3.8 Switch Register Loading

The Switch Register (4B1, 4D1, 4G1, 4J1, and 4M1) is loaded with a hexadecimal character with the occurrence of each
SRCLKO as mentioned previously. Data is entered into the least significant character (4B1) from the switches (HEX01:
31) and left shifted through the register with each clock. The register is cleared whenever the DTA key is depressed.

3.9 Status Register

The status register is loaded in two parts as described previously. One half is loaded from FUNG0:30 when a Function
(FN) key is depressed by the occurrence of FTYPCLO. The least significant bit of this register is re-circulated on SGL
or RUN and the second LSB is re-circulated on SSL to conform to the status codes indicated in Table 2. The second

half of the register is loaded from HEX01:31 with the occurrence of FHEXCLO0. These registers are initialized by SCLRO

from the Processor.

TABLE 2. STATUS CODES:

KEY DL1| DL2 » DL3| DIL.4 | DL5| DL6 | DL7| DLO
SGL 1 U X X X X X X
INITIALIZE U U U U U U (6] U
RUN 0 0 0 X X X X X
WRT 0 0 1 U U U U U
RD 0 1 0 U .U U U U
ADR 0 1 1 U Ay | A, Ag | Ag
REGn 1 0 0 1 ny no ng ny
FLT n 1 0 1 1 ny no ng ng
FNn 0 0 0 ng ny ns ng

A = Most significant hexadecimal digit of Switch Register

U = Unspecified .

X = Unchanged

n = Hexadecimal digit associated with function (see Section 6)

The display status is presented to the Processor on the data lines (DL.01:71) for the duration of time that control si‘gnal
SRGO is at a logical zero level. The data presented for status is in accordance with Table 2.



3.10 Display Register Loading

The Hexadecimal Display Panel registers and displays five bytes of data transmitted from the Processor. Two control
signals are transmitted from the Processor to direct the loading of these registers. LAO0 (2K5) is a low active pulse
which signifies that data is available on bi-directional Data Lines D01:71 and it is to be loaded into the least significant
byte of the display register. LAO is used to initialize a four bit shift register (2M4) to 100045 which is used to load
subsequent bytes, and generate a load pulse 1.A1 which is used to load the data into the LSB of the display register (2B6
and 3E6). TFour subsequent LBO pulses sent from the Processor gates data from D01:71 into successive bytes of the
display register (3G6 and 3J6, 4C5 and 4E5, 4G5 and 4K5, 4N5 and 3N2). This is accomplished as each LBO pulse is
inverted and gated as LDB1, LDC1, LDD1 and LDE1 (2N4) respectively as controlled by the sequencing shift register
(2M4) which is right shifted with each L.BO pulse.

3.11 Display Indicators
The two least significant bytes of the display register are gated directly to LEDs 1,25:40 and the hexadecimal indicators
[6:9 (Sheet 3). LEDs L5:24 and hexadecimal indicators 11:5 are used to display either the most significant bytes of
the display registers or the Switch Register. These sets of registers are selected through the 2:1 multiplexors (4Ce6,
4E6, 4HG, 4K6 and 4N6) as determined by the state of the DISSW1 (2N6). DISSW1 is high whenever the Switch Register
is enabled (SRENB1) or a hexadecimal key is depressed (HKEY1).

3.12 Processor Inputs

Data is gated to the Processor in response to control signals SHI0, SLOO or SRG0. SLOO gates the two least significant
digits of the Switch Register onto the bi-directional Data I.ines D01:71 (4C3 and 4C4). SHIO gates the next two Switch
Register digits onto the bi-directional Data Lines D01:71 (4H3 and 4K3). SRGO causes the status register bits to be
gated (3D4) as per Table 2. Note that either the most significant Switch Register character is gated (4N3) if DL11 is low
or the hexadecimal portion of the status register if DL11 is high (3114).

4. PROCESSOR INTERFACING

4.1 Processor Connector

Signals from the display are terminated at a 26-080F 06 type connector per the following list:

SIGNAL PIN SIGNAL PIN

Do1 109 LAO 203

D11 110, LBO 114

D21 111 SHIO 200

D31 112 S1.O0 . 206

D41 202 WAIT1 102

D51 204 SRGO 113

D61 205 ESNCO 103

D71 208 ESNOO 104

POFFO 105 . INITO 101

CONT1 DB1-C1 SSGL1 106

CONT2 DB1-C2 GND 100-3

CONT3 213 GND 108

SCLRO 107 GND 212 twisted with 114
GND 201 twisted with 203

. 4.2 Timing

a. 50ns min.

DATA VALID ON (D 01:71) 7 / / DATA VALID / ///' b. 100ns min.
4
[ c. 50ns min.
LAO OR 180 hea oo b —fe o
i | d. 50ns max.
|
SLOO OR SHI0O OR SRGO ——|e — e. Ons min.
|

f. 500ns+10%

ESNOO _.l
| — g. 25ns
1 sk '
. h. 100ns
SSGL1 ln—— h —f f—— ] —

Figure 3. Hexadecimal Display Panel Timing

j. 100ns




5. INSTALLATION PROCEDURE

The Hexadecimal Display Panel is connected to the Processor via a 17-305 cable. The 26-080F06 30-pin connector of
the Hexadecimal Display Panel plugs into the mating connector as shown in Figure 4.

CNTL1l, CNTL2, P5, GND, LGND, +L jumpers go to corresponding lugs on the Processor chassis display terminal
strip as shown in Figure 4.

6. POWER

The Hexadecimal Display Panel draws its power from the P5 and +L lugs on the Processor chassis display terminal
strip. See Figure 4.

n 2 3 14 15 16 17 I8 To

00000000 0000 0OO00 00000000 0000 0000 0000

k] T

o 1si16 MEMORY ADDRESS aile MEMORY DATA is
ole SWITCH REGISTER 19

,|[FUNCTION _ & PROGRAM STATUS WORD 31

O| REGISTER (37 GENERAL REGISTER 83

REGISTER o e FLOATING REGISTER 31

<
[ ]
| IN T ERIDATA

_J
+—————— 17-305
26-080F06
DISPLAY TERMINAL STRIP el
) ! oG o o I
i ]
[Ss2es283388383) CPU-LO 35-520 B
( TR CPU-HI 35- 446 R 1
\ 1t MEMORY \ L
MEMORY v1'A
TERMINAL LUGS ADJUSTMENT g
FOR DISPLAY, ATING CONNECT FOR
AUTOLOADER , AND MATING SONNECT FO DISPLAY MOUNTING o
BASIC SWITCH LOGIC CARD
CONTROL PANEL
MATING CONNECTOR FOR DISPLAY, 1-3/4" FILLER g
AUTO LOADER, AND BASIC SWITCH PANEL
CONTROL CABLES MOUNTING STUD

) o9 <] <]

Front View

Figure 4. Typical Hexadecimal Display Installation



7. MNEMONICS

The following list provides a brief description of each mnemonic found in the Hexadecimal Display Panel. The source
of each signal on Functional Schematic 09-065D08 is also provided.

MNEMONIC MEANING : SCHEMATIC LOCATION
CONT1 12 VAC to turn on power supply 2L1
CONT2 12 VAC to turn off power supply - 2M1
DISSW1 Controls Display Multiplexors for 1.5:24 2R6
ESNCO Execute switch normally open 2R7
ESNOO Execute switch normally closed 2R7
FTYPCLO Function type status register clock 2N7
FHEXCLO Hexadecimal type status register clock 2N8
FUNO00:30 Encoded functional keys Sheet 2
HEX01:31 Encoded hexadecimal keys Sheet 2
INITO Initialize Processor 2H2
LAO Low active signal from Processor which initializes the loading 2K5

sequence and loads the least signiticant byte of the Hexadecimal
Display Panel

LBO Low active signal from Processor used to control loading of dis- 215
play registers by genera:ing LDB1, LDC1, LDD1, LDE1

LDB1 } 2R3
LDC1 Load display registers : 2R4
LDD1 2R4
LDE1 Loads display mode register and most significant hexadecimal 2R4
digit of the display
POFFO Early power OFF failixre 2K1
SCLRO System Clear, initialize status registers 3J1
SDAO DTA key depressed 2J2
SHIO Switch Register high half gate command - 2M2
SLOO0 Switch Register low half gate command 213
SORO SGL or RUN keys depressed 2K2
SRAG1 Switch Register most significant hexadecimal digit gate command 2R2
SRCLKO Switch Register clock 2M7
SRFG1 Status Register Function high half gate command 2R2
SRG1 Status Register low half gate command 2M2
SSL1 SGL key depressed 2J6

WAIT1 Wait light control 2M6
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