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M71- SERIES
MODEL 6/16
GENERAL DESCRIPTION

INTRODUCTION

The Model 6/16 combines advanced circuits and packaging designs to give the user a price/performince optimized machine.
The Model 6/16 is completely upward compatible with INTERDATA Models 3, 4, 74, 7/16 Bas:c Processor user instruc-
tion, interrupt handling, input-output formats and control sequencing. In addition, many of the: powerful features of the
INTERDATA Models 5, 70 and 80 are included. Because of this compatibility, the Model 6/16 ¢an use the wide range of
existing software and peripheral devices.

The Model 6/16 offers a comprehensive set of 96 instructions making the system both easy to program and efficient to
operate. Through multi-function instructions and direct core addressing, coding and debugghg time is reduced to a
minimum. :

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

The Model 6/16 also provides a flexible Input/Output system in addition to conventional means of programmed 1/O. In the
Automatic 1/O Service Mode, the Processor acknowledges all 1/O interrupts and automatically performs much of the
overhead prior to activating the Interrupt Service Routine.

Up to four Direct Memory Access Devices can be added to a Model 6/16 Memory System. This ¢hannel operates over the
common Memory Bus, on a cycle stealing basis, through a Direct Memory Access Port which isibuilt into the Processor.
Two types of Direct Memory Access Channels can be used with the Model 6/16 System: The Selector Channel, which
permits direct data transfer between any standard oriented INTERDATA device controller and imemory; and the Direct
Memory Access Channel custom designed by the user for special applications. In addition, an Iastruction Steal DMA is
supported which allows high speed burst transfer over the I/O Bus.

SCOPE
This document is intended to enable the 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 6/16 users are shawn in Table 1.

A cross reference between INTERDATA part numbers and standard industry part numbers for the ICs and transitors found
in the Model 6/16 may be found in Appendix 1.

TABLE 1. RELATED PUBLICATIONS

TITLE PUBLICATION NUMEER
16-Bit Reference Manual 29-398
Model 6/16 Maintenance Manual 29-470
Multiplexor Bus Buffer Instruction Manual 29-267

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




BLOCK DIAGRAM

A block diagram of the Model 6/16 is shown in Figure 1. The Model 6/16 is a 16-Bit digital computer.
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Figure 1. Model 6/16 Simplified Block Diagram
DOCUMENTATION

This section describes the style and conventions used with INTERDATA documentation.

Number Notation

—

ER
)

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 1"Mn 15 F
0100 4 4 1010 A A

0101 5 5 1011 B 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 proprietary and is supplied bv INTERDATA for the sole
purpose of using and maintaining INTERDATA suppfied equipment and shail
not be used for any other purpose unless specifically authorized in writing.




Part Numbering System

INTERDATA parts, drawings, and publications use a common numbering system. The part number and drawing numbers
for drawings which describe the part are related. The publication number is often related to the part number of the device
or program described. Figure 2 shows the format used for INTERDATA part numbers. The fields are described in the
following paragraphs. '

A
B
C
D
. XX YyYy FNN MNN RNN E NN
e M —— ——
. !
CATEGORY SEQUENCE \FUNCTIONAL MANUF:\CTURING REVIS ON; S’Zﬁt TYPE
VARIATION DRAWING

Figure 2. Part Number Format

Category Field

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

01 — Basic Hardware Systems

02 — Basic Hardware Expansions
03 — Basic Software Systems

04 — Software Packages

05 — Micro-programs

06 — Test Programs

07 — Subroutines of General Utility
10 — Spare Parts Packages

12 — Card File Assemblies

13 — Panels

17 — Wire and Cables

19 — Integrated Circuits

20 — Transistors

27 — Peripheral Equipment

29 — Manuals

34 — Power Supplies

35 — Assembled Printed Circuit Boards
36 — Electro-Mechanical Devices

Sequence Field

The Sequence number identifies a particular item within the category. Sequence numbers 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).

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 internally 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. '

Manufacturing Variation Field
The optional Manufacturing Variation Field consists of the letter “M” followed by two digits.
The M Field is used to distinguish between parts which are electrically and mechanically equivalént (interchangeable), but

which vary in method of manufacture. For example, if leads are welded instead of soldered on :n assembly, the M Field
changes.

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




An important exception to the meaning of the M Field exists for categories related to software. In software, the M Field
number, when used, indicates the form in which a particular program 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 can be in symbolic form or in relative or absolute binary form. Thus, there are many ways
to present the same identical program.

The format for the M Field and its meaning for software is:
Mxy

where x identifies the media selection (i.e., Paper Tape, Magnetic Tape, Cassette, etc.) and y identifies object or source and
the format.

Meaning of x Meaning of y
Conceptual 0 1 Object program standard
Paper Tape 1 format 32-Bit Processor
Cassette 2 4 Memory image
Magnetic Tape (800 BPI) 3 6 Object Program standard

format 16-Bit Processor

Cards 4 7 Object non-standard format
Disc (2.5 MB) 5 8 Object established task
Disc (10 MB) 6 9 Source program
Magnetic Tape (1600 BPI) 7

These numbers refer to the physical program placed on an approved media for INTERDATA Software. A Paper Tape
Object program is standard format and for a 16-Bit Processor has an M16 identifier. A Magnetic Tape Object program is
standard format and for a 32-Bit Processor has an M31 identifier.

In addition to the foregoing, there are three unique M numbers which have special meaning:

00 Conceptual Object

91 32 Bit Object Listing

92 Programming Specifications
95 Program Description

96 16 Bit Object Listing

98 Operating Procedures

29 Documentation and Manuals

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 character. The R field changes often
reflect improvements. A part with a revisions level HIGHER than the one specified can be used; however, a part with a
revision level LOWER than specified should not be used.

NOTE

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

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-8%"x11”
B-11"x17”
C—-17"x22”
D —22”x 34”
E —34” x 44”

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




The two digits indicate the drawing type as follows:

01 — Parts List

02 — Machine Details
03 - Assembly Details
05 — Art Details

06 — Wire Run List

08 — Schematic

09 — Test Specification
10 — Purchase Specification
11 — Bill of Material

12 — Information

13 — Program Listing

15 — Program Description

16 — Operating Instructions

17 — Program Design Specifications
18 — Flow Charts

19 — Product Specification

20 — Installation Specification
21 — Maintenance Specification
22 — Programming Specification
23 — Replaceable Parts List

24 — Application Information
25 — Functional Specifications

14 — Abstracts
Exémples

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

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

35-060M01 A printed ‘circuit board electrically and mechanically interchangeabk: 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.

35-060-R61 A revised 35-060 printed circuit board which probably supercedes the 35-060.

35-060A01 The 8% by 11 inch parts list for a 35-060.

35-060B0O8 The 11 by 17 inch schematic for a 35-060.

06-072 An 8% by 11 inch listing of 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 nu;mber is not referenced in

any way to the part number of equipment described in the manual.

Drawing System

This section describes the drawings provided with INTERDATA equipment. Drawings provided with peripheral devices and
other purchased items may vary from the system described in this section.

A digital system may be divided into a collection of functionally independent circuits such as Meinory, Processor, and 1/O
Device Controllers. These circuits may or may not be saleable units in their own right, but in thé electrical sense they are
essentially self contained and capable of performing their function with minimum dependence orf 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 discreet Integrated Circuits (IC’s), pin connections, all intefconnections within the
schematic, connector pin numbers and connections to other schematics. Further, the schematics dre drawn to reflect, 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 positions,
and continuing to 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 mnesnonic designation. Refer
to Figure 3.

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




SAME SHEET DESIGNATION
ANOTHER SHEET DESIGNATION

u ENBLI 0l
218 -0 >—RDO20 02 |9A%25 06 NAMEI 1o,
17 —p >—RDO3! 041 A 18K 4
14 =0 > RDO6I 05
Figure 3. Example of a High Speed AND Gate
The designations, numbers, and references shown in Figure 3 are:
A20 - This shows the components location on the logic board. Figure 4 illustrates the method generally used to

determine component location on a logic board. With the logic board oriented so that the header
connnectors (Conn 0 and Conn 1) are on the right, the components are numbered 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.
(oD | s )
a1 |0 (]
(a0t ] [a02][A03] ||
o
]
conNecToRr | | !
124 1
||
CONNECTOR 3 | l
|
L___Joo0 00 tl [
21 1 2
21
[ |00 41|00 ?
|
CONNECTOR 2 | :
|
L__l24 | |
CONNECTOR O I |
([
b
il
o0fjo (-]
\ I 2
Figure 4. Example of a Logic Board Layout
19-025 — The number 19 is the category number of ICs, and the 025 is the sequence number of the component.
HA — Designates that this component is a high speed AND gate. Some other common designators used are:
P —  Power Gate
SB —  Schottky High Speed Power Gate
SG —  Schottky Gate
SGO — Schottky High Speed Gate, Open Collector
SO —  Schottky High Speed Gate, Open Collector
B —  Buffer
SB —  Schottky High Speed Buffer
LOR -- Low Power Schottky OR
LN —  Low Power Schottky NOR

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

10M1, 1242, 18K4 — Designate outputs to another logic schematic sheet.
218-0,117-0, 114-0 — Designate inputs from Connector 0.

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 0 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 connectors (Conn 2 and Conn 3) may be provided.

This information is proprietary and is supplied bty INTERDATA for the sole
purpose of using and maintaining INTERDATA cupplied equipment and shall
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Whenever possible, the immediate output from a flip-flop (1 or O side) has a mnemonic name preceded by an F. A
flip-flop whose name is PSEL (Processor selected) has an output mnemonic, on the O side, FPSELO (see Figure 5). This
provides the digital technician with an indication, when observing a mnemonic at the terminal ead 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 inférmation concerning their
inputs. An input which has a circle adjacent to the pin designation implies a low active signal is required to perform 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.

A | A

DS Sol% . DS
, |_Feseul |9Hcé|5 PSELD —b . — e
19-045 : , 19-089 19-02%
" ne v HG HG
K o} —FPSELO —b c}— —c of—
DC - e
A. NEGATIVE EDGE TRIGGERED B. POSITIVE EDGE TRIGGERED C. POSITIVE LEVEL TRIGGERED

Figure 5. Examples of Clocked Devices

Figure 6 shows the pin numbering scheme for the header and cable connectors. Header connectprs 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

A net is defined as an electrical connection between two or more points in a circuit. Ordinarily, a net has an originating 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 schematics. 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 shown as a complete solid line on that sheet.
Part of the net appears on more than one sheet.

Part of the net connects with a different schematic.

W

Part of the net leaves a logic board.

This information is proprietary and is supplied by INTERDATA for the sole
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If a net is named, the following rules are observed.
1.  All mnemonic names are a maximum of six characters.
2. All decimal digits and upper case letters except the letters ‘I, O, Q, and Z” are permitted.
3. No other characters are 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.

5. - 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
has the “1” state indicator, while the reset side has 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 which may be inverted to produce NAMEO. If NAMEO is then
inverted, NAMEIA is produced. NAME! and NAMEIA are functionally equivalent, but physically
different nets. .

There are times when a net fans-out to many sheets of a schematic. It is also possible for a net to fan-out to sheets on
different schematics. In such 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
Jlead leaves a sheet at the originating end, it is zoned to each and every sheet on which the net reappears, by indicating first
the page number, followed by the schematic number that contains the page. For example, assume that the gate shown on
Figure 3 is on a schematic, Sheet 20. The output NAMEDO, appears on Sheets 10, 12 and 18 of the schematic. Note that the
schematic mumber 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 of the net only. Thus, on Figure 3, the ENABLI may have many other
terminations in addition to the one shown. Generally, 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 on
schematics, signals are coordinated between sheets only when the sheets are related to the same board. When a signal leaves.
a board, the Back Panel Map must be used. :

When a lead leaves a logic board, it usually does so through alogic 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 location 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 is proprietary and is supplied by INTERDATA for the sole
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M71-SERIES

MODEL 6/16
INSTALLATION SPECIFICATION

INTRODUCTION

The INTERDATA Mode! 6/16 Digjtal System features a highly modular structure which permits ¢onfigurations to suit the
user’s exact needs. The Model 6/16 provides the means for convenient expansion as the user’s equirements grow. This
document describes the Processor and System Expansion Chassis, Power Supply Mounting, Jiller and Display Panel
Mounting, and the interconnecting cables. Printed circuit boards are discussed with respect to cgbling and location only.
Circuit descriptions of these boards are provided in the appropriate maintenance or instructiont manuals. The following
descriptions assume that the equipment is mounted in standard INTERDATA cabinets.

MECHANICAL COMPONENTS

This section is intended to familiarize the reader with the mechanical components that are discusstd in this document G.e.,
Cabinet, Chassis Support Rails, and Filler Panels). Figures 1 through 4 provide the dimensions and:mounting configurations
for the Cabinet, Chassis Support Rails, and Filler/Display Panels. It is shown in Figure 4, that while 5% inch, 7 inch, 8%
inch and 10% inch Filler Panels and the Display Panel mount in the same way (via retaining brackets), the smaller 1% inch
Filler Panel mounts with spring clips.

PROCESSOR AND EXPANSION CHASSIS MOUNTING

Two Processor Chassis (7 inch and Twin Versions) are available. In addition, a 7 inch Expansign Chassis is available for
expanding the Model 6/16 Digital System. Two different Expansion chassis are available, one for frounting either 7 inch or
15 inch controllers and one for mounting 10 inch controllers. The Expansion Chassis has the saine over-all dimensions as
the 7 inch Processor Chassis (refer to Figure 12).

The Expansion or Processor Chassis slides into the rack on two Chassis support rails (refer to Figures 2 and"3) 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 THE RACK MANUFACTURER FOR
PROPER SUPPORT RAILS. )

The Chassis support rails are fastened to the mounting uprights at the front and rear of the:rack. The Expansion or
Processor Chassis are fastened in place, with screws, to the mounting uprights in front of the ratk. All Expansion Chassis
mount below the Processor Chassis. Expansion Chassis cabling is discussed later in this docuinent. Expansion Chassis
location with respect to the Filler Panel and Power Supply is shown in Figure 14.

This information is proprietary and is supplied by IN'i'EHDATA 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
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Figure 3. Chassis Support Rail
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Figure 4. Typical Mounting Configuration for Display and Filler Panels
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Expansion Chassis

The Expansion Chassis for 7 inch and 15 inch controllers contains eight universal expansmjn slots which can accept
combinations of single board peripheral controllers, system modules, Selector Channel, or user designed interfaces. In-

cluded with this 7 inch Chassis are the cooling fans and interconnecting cables. The chassis may bt ordered with or without
a power supply. .

A 10 inch I/O controller (provided it does not use Connector 1) may be inserted in this cha551s via the 02-234 1/O Adapter
Kit (see Figure 5).

(il = 1)
Bf =
10" BOARD
I
L_ -
LN A

Figure 5. 02-234 1/O Adapter (Top View)

One or two 7 inch boards (half-boards) may be inserted into this Chassis via the 16-398 Half-Boari! Adapter Kit (see Figure
6). The Half-Board Adapter Kit may hold two active 7 inch boards or one active and one blank 7 inch board, depending on
requirements. ‘ .

(18 ?.Tﬁz—ﬁ““——ﬁn‘

E I 3]
HALF BOARD HALF BOARD .
1
@ [] ) —3) CABLE EXIT PATH
(TO 1/0 PANEL OR
A\ — OHO e e— A DEVICE ) ON RIGHT
[ - - | . SIDE OF CHASSIS

Figure 6. 16-398 Half Board Adapter
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No wiring takes place between the boards and the adapters. The adapters are designed such that the connectors on the
board plug directly into the Expansion Chassis.

The Expansion Chassis for 10 inch controllers contains six 10 inch 1/0 expansion slots which can accept any combination
of up to six 10 inch wire-wrap or copper peripheral controllers, systems, modules, or user designed interfaces. Included
with the Chassis are the cooling fans and system interconnecting cables. The Power Supply is separate.

POWER SUPPLY MOUNTING

The Power Supply mounts in the rear of the cabinet, behind the Processor or Expansion Chassis. It is attached to the right
mounting upright (looking from the rear). One of three Power Supplies may be supplied with the Model 6/16 System.

These Power Supplies attach to the mounting upright via four 10-32 x %2 1g PHPS screws (refer to Figure 7).

H O

. i O-qp,
@@ %@ | | %

™~

@

NO.10-32X 1/2 P.H.
NO. 10 SPLIT LOCK
NO. 10 FLAT WASHER

™~~~

© © O

~—

Figure 7. Power Supply Mounting

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. IF THE LEVELLERS ARE NOT
DOWN, AND THREE POWER SUPPLIES ARE HINGED OUT,
THE RACK MAY TIP DUE TO THE WEIGHT OF THE POWER
SUPPLIES. .

When any Power Supply is in the installed operating position, it is secured to the left rear upright by two 10-32 screws. The
power supply cable connects to terminal lugs at the right rear (looking from the rear) of its respective Processor or
Expansion Chassis via Faston lugs and a connector for AC fan power (refer to Figure 8).

POWER
SUPPLY

g

COVER
26-092

Figure 8. Fan Connector Caps

This information is proprietary and is supplied by INTERDATA for the sole
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There is adequate slack provided in the cable to allow the Power Supply to hinge out freely. In t:rder to prevent the cable
from being pinched between the Power Supply and Chassis Support Rails, a service loop is reqeired. A maximum of five
Power Supplies may be mounted in one rack.

WARNING

ALL AC FAN CONNECTORS ON POWER SUPPLIES WHICH
ARE NOT CONNECTED TO MATING RECEPTACLES MUST
REMAIN COVERED OR SHORTING MAY OCCUR. SEE
FIGURE 8.

The 115/230 volt fan switch on the chassis must be matched with the 115 volt or 230 volt strapjiing on the Power Supply
(refer to Figure 9).

MALE @
230V
FEMALE ® FEMALE ®

Figure 9. Fan Power Switch Match

Exhaust fan plates are equipped with a switch to provide either 115 volt or 230 volt AC operation as shown in Figure 10.

O
115V
DOWN FOR
116 VAC
] % UP FOR
236 VAC
@)

Figure 10. Exhaust Fan Switch Setting

"A third- suppiy (34-023) designed to meet VDE specifications required by some International inst:llations, is also available.
The mounting procedure for this power supply is different than the procedure for the standard supplies. Refer to Power
Supply Maintenance Manual, Publication Number 29452, for installation information.

DISPLAY PANEL INSTALLATION

The optional Model 6/16 Hexadecimal or Binary Display Panel is electrically tied to the systein via one connector and
seven Faston lugs. The connector is installed on Connector A of the 35-601 or 35-602 Display Controller Board and the
seven terminal lugs mate into a terminal strip on the left side of the Processor Chassis. The terrninal lugs are identified at
the Faston Connector and are mated to their corresponding terminal pin.(C1, C2, etc.) on the Chassis, see Figure 11.

The Hexadecimal Display Panel is physically mounted to the brackets provided on the Procesg:or Chassis. The 13 inch
Filler Panel is mounted ‘directly below the Hexadecimal Display Panel on this same Chassis (see Figure 12.)

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
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TURNKEY CONSOLE PANEL INSTALLATION

The Tumkey Console is connected to the Processor in the same manner as the Hexadecimal [Isplay Panel previously
discussed. Only two Faston connectors are provided with this assembly, but their installation is tke same (see Figure 13).

The panel on which the switches are installed is mounted in the same manner as the display panel.

The Hexadecimal Display Panel option, and the Turnkey Console option may not be installed togeflier in the same system.

HINGE S1DE POWER SUPPLY Q
AIR FLOW I?J/

% 171/2" | 9

EXPANSION CHASSIS
OR PROCESSOR

\ !

DISPLAY PANEL
OR TURNKEY CONSOLE

\

\

+———REAR MTG SURFACE

N
N

\

\

28"MIN.

\

2-1/4— FRONT MTG SURFACE

Figure 13. Twin Chassis Processor

MEMORY INSTALLATION

A single slot is allocated to Memory on the Model 6/16. Memory must be installed in Slot 6 of the Phocessor Backpanel.

NOTE

When installing either an 8KB or 16KB Memory Module on the
Model 6/16 the Memory Adapter Card, 35-608, must be installed
at the Processor Backpanel on Slot 6. In addition jumpers must
be added between 135-0007 and 235-0006, between 128-0106 and
TEMPA, and between 227-0106 and TEMPB on this same Back-
panel. Remove the 1K OHM Resister between TEMPA and
TEMPB. The 16KB Memory Module must be at revision MO2R02
or higher.

INSTALLATION OF CPU OPTIONS

Display Controller/Automatic Load Option

Install the Display Controller, 35-601, the Display Controller with Automatic Load Option, 35-6€2, or Automatic Load
Option, 35-603, in Slot 5 Connector “0” of the Processor Backpanel. A Half-Board Adapter 1§-398, must be used to

mount this board (see discussion on Expansion Chassis).

The Hexadecimal or Binary Display cable or the Turnkey Console cable mounts to the connector dn the outer edge of the
Display Controller PC board.

Hardware Multiply/Divide Option

Install the Hardware Multiply/Divide PC board, 35-605, in Slot 5 Connector 1"’ of the Processor Bickpanel. A Half-Board
Adapter, 16-398, must be used to mount this board (see the discussion on the Expansion Chassis). °

NOTE

The Multiply/Divide Option may only be used on Processors
equipped to support this option. The Processor PC board must be
stamped 35-604F02.

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. 9




Primary Power Fail/Auto-Restart Option

Install the 35-448 logic card for the Primary Power Fail/Auto-Restart option on the wire wrap side of the Processor
Backpanel at Slot 7, Connector O with the apparatus side up. The 17-182F01 and 17-182F02 cables which supply 12 VAC
to the logic card, connect between C1 on the logic card and Cl on the backpanel and C3 on the logic card and C3 on the

backpanel as indicated on the cables (see Figures 14 and 15). The Primary Power Fail option card is adjusted at the factory.

Memory Parity Option Card

The 35-533 Memory Parity Option card is used with parity memory modules only. The Memory Parity option card mounts
on the wire wrap side of the Processor Backpanel, Slot 7, Connector 1 (see Figure 15).

Selector Channel (SELCH) Installation

The 35-391 Selector Channel may be installed in Slot 4, 2, or 0 of the Processor Backpanel or in Slot 6 or Slot 4 of the
Expansion Backpanel on a Twin Chassis version of the Processor. The maximum number of Selector Channels in a system
is 4 for a Twin Chassis Processor or 3 for a 7 inch Chassis (refer to Figure 16). Also see the Selector Channel Installation
Specification 02-232M01A20, for further information on installing SELCHs.
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Figure 14. Front View of the 6/16 Twin Chassis
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Figure 16. System Configuration (Front View)
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Basic Switch Panel Option

For systems not equipped with either the Hexadecimal or Binary Display or Turnkey Console the Basic Switch Panel is
used to start the system. The Installation Procedure for this Option is as follows:

1.

CONFIGURATION

Connect the four Faston lugs to the terminal strip located 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 11).

Remove the Faston connection on the Rear of the Processor Chassis labeled L-GND which comes from
the Power Supply and connect this lug to a spare GND lug. Install a wire between the L-GND male
receptacle, just vacated, and Back Panel pin INITO (136-0501). The panel on which the switch is in-
stalled 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 easy accessibility when the system is running. This
option may not be used on a system on which a Display Panel is installed.

System Expansion Chassis

When configuring a multi-chassis system there are four rules that must be followed:

1.

2.

The system Expansion Chassis must be mounted below the basic Processor Chassis.
All Chassis must be Contiguous.
All 15 inch system Expansion Chassis must be mounted above any 10 inch system Expansion Chassis.

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

Circuit Board Distribution

The Model 6/16 Digital System may be configured in a variety of ways. However, the following factors must be considered
when determining circuit board distribution within the basic Processor and system Expansion Chassis (see Figure 16).

1.

The Selector Channel or Selector Channels must be installed in the slots described under SELCH
Installation. :

All device addresses are hard-wired on the device controller cards (device addresses may be changed at
option), so that the distribution of I/O device controllers in the chassis normally need be considered as
a matter of priority in the RACKO/TACKO *‘daisy-chain”.

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. For multi-board 10 inch device controllers, the 10 inch system
Expansion Chassis must be used.

The interrupt priority of a given device controller is determined by its physical location on the serial
RACKO/TACKO line. Refer to Interrupt Priority Back Panel Wiring to determine which physically
located controller has what priority. When deciding which devices should have a higher or lower
priority, devices that must be serviced in a certain amount of time or loss of data access should be
given a higher priority than a device with a high interrupt rate and no data loss if not serviced.

Interrupt Priority Backpanel Wiring

The Acknowledge Control line from the Processor carries the Interrﬁpt: 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 controller that is
equipped with Interrupt Control circuits. Refer to Figure 17 to determine order of priority.

Back panel wiring for interrupt control at a given position is: The Received ACK (RACKO) at Pin 122-0 or 1 and the
Transmitted ACK (TACKO) at Pin 222-1 or 0. The daisy-chain bus is formed by a series of isolated lines which connect
Terminal 222-1 or O of a given position to Terminal 122-1 or 0 of the next position (lower priority). On unequipped
positions, a jumper shorts 122-1 or 0 and 222-1 or 0 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 that has an interrupt
capability, the jumper from 122-1 or 0 and 222-1 or 0 must be removed from the back panel at that position.

12.

This information is proprietary and is supplied by INTERDATA for the sole
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Figure 17. Standard Interrupt Priority

‘Figure 17, showing the standard interrupt priority wiring, assumes a Model 6/16 Processor ard memory. The arrows
indicate the direction of priority from the highest priority to the lowest. By changing the wired crossing from Side O to
Side 1 of the PROC and/or Expansion Panels, interrupt priorities may be rearranged. An example ©f this is shown in Figure
18, Modified Interrupt Priority. Slot 5 on Side 1 of the Processor panel has the highest priorityi When Selector Channels
(SELCHs) or Bus Buffers are installed, the standard interrupt priority must be modified. Refer to Figure 19, Interrupt
Priority with SELCH Installed.

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.

Terminators

The termination end of both legs, Connector 0 and 1, of the Multiplexor Bus must have a standard INTERDATA
‘termination card (35-433) installed if the bus is extended beyond a single 7 inch chassis or backpanel. These cards are
installed on the back panel at the lowest numbered slot of both connectors 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 Procéssor Chassis and one
Expansion Chassis is used in the system, the Multiplexor Bus must be terminated at Slot 0, {lonnector 0, and Slot 5,
Connector 1 of the Expansion Chassis. In addition, the buffered bus or the SELCH Bus should:be terminated at Slot O,
Connector 1 of this chassis.

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

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

Power Cable

The standard INTERDATA Cabinet is wired for 30 Ampere service. On the. mam power cable (paart of the AC Distribution
Panel), there is a three wire, twist lock, grounding, 125VAC, 30 Ampere, UL, (Hubbel No. 2610) plug. A three wire
grounding, 30 Ampere, 125 VAC receptacle (Hubbel No. 2611 or equivalent) is required to accept this plug.

System Expansion Cable

A numbei of siandard cables are available for configuring systems made up of an INTERDATA Expansion Chassis. The
choice of cables is dependent upon system configuration. The following cables are available:

1. 17-193: 1I/O Expansion Cable, Connector “0”
This cable is used to connect the “0” connector field between two adjacent 15 inch card files.

2. 7-194: I/O Expansion Cable (see note)
_ This cable is used to connect the “1”’ connector 1/O fields between two adjacent 15 inch card files.
3. 17-216: 1/O Expansion Cable, 36 Inch Long

This cable is used to connect two 15 inch files that are not adjacent. It must not be used to extend the basic Processor
Multiplexor-Bus. . .

It can be used to extend a buffered bus or a SELCH Bus. It plugs into a *““1” side connector. The ‘receiving” end can plug
into the “0” or “1” side of the expansmn file.

4. 17-214: 15 inch to 10 inch Expansion Cable

This cable is used to connect the “0” connector field of a 15 inch card file to a lower adjacent 10inch card file. It provides
an 8 bit I/O bus to the 10 inch card file. -

5. 17-166: 15 inch to 10 inch I/O Expansion Cable, 36 Inches Long

This cable is used to connect the “1” side of a 15 inch expansmn file to a 10 inch expansion fili. It provides an 8 bit I/O
bus to a 10 inch card file.

It must not be connected to the basic Processor Multiplexor Bus.
It may be driven either by an Exten:ded Selector Channel or a bus buffer.
It can be used on the older 10 inch card file (13 I/O slot).
6. 17-183: “0” to “1” Connector

This cable.can be used to interconnect the 1/0 _Multiplexor Bus of tﬁe “0” field and the “1.” field within a 15 inch card file.
There is no RACKQO/TACKO wire in this cable. '
It can also be used to connect a “0’” side (Slot 0) of a file, to the “1” side (Slot 7) of the next adjd-ent file, or ;/ice versa.

‘ 7. 17-215: 10 inch to 10 inch I/O Expansion Cable

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

NOTE

A strap is installed at the factory on the receive end of either a
17-327 or 17-194 cable. This strap must be removed unless the
cable is being used to jumper a private I/O Bus (ESELCH 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:

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

Add a strap from Pin 134-0700 to Pin 122-0700

This inlorma(_mn 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 unléss specifically authorized in writing. 15




CONFIGURATION RULES

16

1.

A maximum of 16 device controllers may be installed on the Multiplexor Bus of the Model 6/16. This
assumes all drivers in the system are capable of sinking 48 milliamps or more and no more than one
TTL load (2 milliamps max.) on any Control Line or Data Line on the device controllers. The Display
Controller and Multiply/Divide option are considered one load each.

The Multiplexor Bus must be contained within the Processor Chassis and three adjacent 7 inch
Expansion Chassis (two adjacent chassis if the Processor Chassis is a Twin Chassis). The Multiplexor
Bus must be buffered by a Bus Buffer or the equivalent for systems which require the Multiplexor Bus
to be extended beyond these limits or in the case where the Bus must be extended by any 36 inch
cable.

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 specificallv authorized in writing.




01-094A21
September 1975

M71-SERIES
MODEL 6/16
MAINTENANCE SPECIFICATION

INTRODUCTION

The Model 6/16 Processor is a low cost, 16-Bit general purpose minicomputer. The latest MSI aad LSI Integrated Circuit
technology is used to construct a processor suitable for use in data communications, procest control, or stand-alone
scientific computer applications. The Model 6/16 Processor is modularly constructed for eas: of maintenance and is
compatible with all building blocks in the INTERDATA product line.

SCOPE

This specification describes the functional operation of the Model 6/16 Processor and provides maintenance information
useful to digital technicians maintaining this processor. A block diagram analysis, a micro-pré¢gram description, and a
functional analysis of major processor areas are included.

BLOCK DIAGRAM ANALYSIS

The following sections make reference to Figure 1.

System Organization

The Model 6/16 is organized between two 16-bit buses. The B Bus is used to present data to th.: Arithmetic Logic Unit
(ALU). The S Bus then transfers the ALU output to the appropriate destination. The source and destination of data on the
B Bus and S Bus as well as the functions performed by the ALU are controlled by micro-insteuctions contained in the
Read-Only-Memory (ROM).

Read Only Memory (ROM)

The Read-Only-Memory is a high speed, solid state, non-destructive memory organized into ong page of 512 words. An
additional page of 512 words is available for expansion (e.g., Multiply/Divide option). Each worf! in ROM is 24 bits long
and represents one micro-instruction. Each micro-instruction read out of ROM is latched at the. ROM output by latches
internal to the ROM. Most micro-instructions are executed in one machine cycle. The ROM bit§ are decoded to select a
Source to be statically unloaded to the B Bus as well as a second Source to be directed to the ALU (see Figure 1). The
ALU then forms a result on the S Bus. This result becomes available some time before the end ofithe machine cycle and is
deposited in the appropriate destination register at the start of the next machine cycle as the rext micro-instruction is
fetched. The meaning of the micro-instruction word bits is explained later.

Locations in the ROM aré addressed by the 10-bit ROM Address Register (RAR). Micro-instructfons are normally located
at sequential addresses in the ROM. The RAR is an up-counter which increments by one before eath new micro-instruction
is fetched. The RAR therefore holds the address of the micro-instruction presently being executed. When it becomes
necessary to jump out of sequence, the RAR can be loaded with a new address from the ROM,;, from the Decoder ROM
(DROM), or it can be preset by hardware.

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

The Repeat Counter is a 3-bit counter which can be loaded from the S Bus. The purpose of this counter is to allow a
micro-instruction to be executed n number of times (where n <3 1) before the next micro-insttuction is fetched. The next
micro-instruction in sequence following the micro-instruction which loads the Repeat Countet is the one which is auto-
matically repeated n-times.

Flag Register (FLR)

The Flag Register (FLR) is a four-bit register containing the following flags: Carry (C), Overfléw (V), Greater Than Zero
(G), and Less Than Zero (L). These flags are modified at the conclusion of arithmetic and Ivgical 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.

Program Status Word (PSW)

The Program Status Word (PSW) is a 16-Bit register used to indicate the system status relative: to the user program being
executed. Bits-0 through 6 of the PSW define enabled interrupts and the operational status or mode of the user level
processor. PSW Bits-7 through 11 are not defined. Some of the PSW bits have hardware significance while others are of
significance only to the micro-program. Bits-12 through 15 of the PSW make up the Condition Code field (CC) which
reflects the result of the most recent user instruction. Bits-8 through 11 are not provided. :

The Condition Code may only be updated from the FLR. When PSW is the Specified Destination Register Bits-0 through 7
of the S Bus are loaded into Bits-O through 7 of the PSW and S Bus Bits-12 through 15 are taptured in the FLR. The
Condition Code field is then updated from the FLR on the next Processor clock. Instruction Read operations also copy the
contents of the FLR into the Condition Code.

Location Counter

The Location Counter (LOC) is a 16-bit appendum to the PSW which holds the main memory address of the next user
instruction to be performed. The Location Counter is an up-counter which automatically increanents by 2 following each
Instruction Read micro-instruction or D1 option in the micro-instruction (unless the op-code indicates an RR or SF format
instruction). Bit-15 of this register is not implemented.

Memory Address Register (MAR)

The Memory Address Register (MAR) is a 16-bit register which is loaded with the address of main memory locations. It is
automatically loaded from the Location Counter each time LOC is incremented. It can also be loaded from the S Bus
whenever LOC or MAR is the specified Destination Register.

Main Memory

The Main Memory consists of random access memory providing storage for user instructions and 1lata. Memory is addressed
through the Memory Address Buffer (MAB). The MAB is constructed using 2:1 Multiplexors.?On Instruction Reads the
contents of the Location Counter is presented as the address to Main Memory. On all other memory operations the
contents of the MAR is presented as the address for Main Memory. Data read from or written iito memory is buffered in
the Memory Data Register (MDR). The micro-program initiates a main memory cycle by using.a Memory Read, Memory
Write, or Instruction Read command. After issuing a memory command, the micro-program’ is free to perform other
instruction. The memory cycle is accomplished asynchronous of other processor activity. If thé micro-program, however,
attempts to use the contents of MDR after a Memory Read or Instruction Read operation, before memory data become
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.

Instruction Register (IR)

On Instruction Read operations data on the Memory Register Receive Bus (MRR), MRR 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 thrj[vugh 15 are placed in the
register labeled YS. These three registers (OP, Yd, and YS) comprise the user’s Instruction Registér.

Decoder Read-Only Memory (DROM)

The OP register is used to address locations in the Decoder Read-Only-Memory (DROM). The DROM consists of two
halves: DROM 1 and DROM 2. Each half contains 256 8-bit words. The micro-program interfogates either DROM 1 or
DROM 2 at appropriate times and the 8 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. The most significant bit of DROM 1 is used to suppress
unnecessary memory reads and Location Counter increments. The DROM also decodes all illegal i:ser instructions.

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




Micro Register (MR)
A 16-bit register labeled MRO is available to the micro-program for general purpose use.
Input/Qutput (I/O)

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

LSI Micro-processor

The LSI Micro-processor is comprised of four Large Scale Integrated (LSI) Circuits, each of which is a 4-bit wide stice of
the Central Processing Unit (CPU). Four of these CPU slices make up the 16-bit wide CPU. The combined slices contain a
16-bit Arithmetic Logic Unit (ALU), a two port Random Access Memory (RAM) Stack forming sixteen 16-bit General
Registers, a 16-bit temporary storage register Q, shift circuits for right, left, and no shift for the RAM stack and Q register.
By external circuits connecting the Q shift and RAM shift circuits 32-bit shifts and rotates are made possible with Q as one
of the registers and one of the sixteen general registers as the second register.

It is most often the case that the micro-program accesses the User’s General Register without caring which of the 16
General Registers is accessed. Consequently, no provision has been made in the Model 6/16 for the micro-program to
randomly access an explicit General Register. Since after Instruction Read, one or more register addresses specified by the
user instruction, are in the YD and YS register, the micro-program can access the appropriate General Register by
specifying the YD or YS 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 needs to access a specific General Register.

MICRO-PROGRAM DESCRIPTION
Introduction

Micro-programming is a means for implementing the control logic of a digital processor. At INTERDATA, micro-
programming has been effectively used to maintain upward program compatibility in a family of processors whose internal
hardware varies from one member to the next.

The Model 6/16 Processor is designed to execute micro-instructions stored in a Control Store or Read-Only Memory
(ROM). A micro-instruction is an elemental step or instruction to the actual hardware of the machine. Each micro-
instruction causes one or more hardware functions to be performed, such as transferring the contents of one register to
another, arithmetic or logical operations between two specified operands, controlling input/output operations or
performing memory functions.

A series of micro-instructions is called a micro-program. The complete Model 6/16 micro-program is, by definition, an
eniulator, causing the Model 6/16 to react to a user program in main memory and to external events as does the Model
7/16 Processor, described in the INTERDATA 16-Bit Reference Manual, Publication Number 29-398. Every user level
instruction, interrupt handling feature, etc. is simulated by some portion of the Model 6/16 Processor micro-program.

The following pages outline the Model 6/16 hardware from a micro-programmer’s point of view, data and instruction
-formats, instruction repertoire and interrupt system.

DATA AND INSTRUCTION FORMATS

Data Formats

All internal data paths are 16-bits wide. Hence the basic machine operand is a 16-bit halfword. In arithmetic operations,
the most significant bit is interpreted as the sign bit of the number in the least significant 15 bits of a halfword: Positive
fixed-point data is expressed in true binary form with a sign bit of Zero. Negative fixed-point data is expressed in twos
complement notation with a sign bit of One.

Binary information is represented in hexadecimal notation, base 16, for simplicity.

Instruction Formats

Model 6/16 Processor micro-instructions can be one of five formats designated Register-to-Register, Register-to-Immediate,

Input/Output, Branch and Exchange Byte. The Instruction word formats are shown in Table 1 and Figure 2. Instruction
word fields are explained in the following sections. (Refer to Table 2.)

This information is proprietary and is supplied by INTERDATA for the sole
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TABLE 1. INSTRUCTION WORD CHART

INSTRUCTION WORD BITS
.| Atu e IMMEDIATE —+
mMc | b1 | op] s1 D2 S2 E FIELD
01|345/678/91011 |12 13 14|15 16]17 18 19|20 2122 23
nNop |o000 000 0fNULL
D2 001 0 0 0 1]|ADR/ACK e
MR |o010 0 0 1 0|CMD/STAT {1/0-BR-IMM
Mw  |011 0 1 0 0|DA/DR
BT 100
BF 101 000 1|cLEARYD
JamccHR |110 AND SET WAIT
D1 111 001 ol|yom
00 1 1]|vyom -
LOAD Q; ALU OUTPUT 000 1/0-BR-IMM
NULL; ALU 001 010 0|pow
LOAD YD AND Q; FA OUTPUT 010 010 1[|JAM CI 4CO FOR INC,
LOAD YD; ALU OUTPUT 011 000 011 0[MD DEC ONLY
LOAD YD AND Q:SR;ALU OUTPUT 100 011 1]|FLTPT
LOAD YD; SR: ALU OUTPUT 101
LOAD YD AND Q; SL: ALU OUTPUT 110 100 1l o
LOAD YD; SL; ALU OUTPUT 111 101 0|co T70-BR-MM
LOAD YS; ALU OUTPUT 011 001 1100]F
1111{ 10 0 0|UNLOAD M/D BOX ON 1/O BUS
R+S 000
5-R 001
R-S 010
RORS 011
RANDS |100
UNUSED[R ANDS  [101
RXORS [t110
RXNERS [111
R | s
vs | a |ooo
vys |vyd |0oo01
0 a [o10
o |yolo11 M/D: DIFFERENTIATED BY#
o |vs |100 SOURCE HALFWORDS
EXTERNAL(D [ YD 101 FLTPT: DIFFERENTIATED BY
SOURCE f D alt10 1R00:07
p | o |111
001 PSW (000 000 | Psw
LOC 001 00 1] Loc
MRO |0 10 010]| MRO
000 CNTR [0 11 011/ vsl o
OR MDR | 100 100 | MDR EXT-SOURCE-BR-TMM
001 MAR | 10 1 101 | MAR
FLR [ 110 110]( YD
10 111 1111 10
NULL [0 O
MM |1 X
cs 0 1
13,14 23
BRANCH CONDITION ADDRESS
clooo111
v]jooio011
Gloo1101
Lloo1110
MSK | 010111
ARST| 011011
DATN 011101
011110
ATN [ 100111
CATN] 101011
SNGL| 101101
MaLH 101110
ALO: ADDRESSEDONPOWERUP  AMOD| 1101 1 1
KNOCKED DOWN WHEN ALOHW| 111011
OTHER DEV. ADDRESSED PPEf 111101
MPE| 111110
UNCOND| 001111
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REGISTER TO REGISTER ' N

0 3 6 9 12 15,16 20 23
MC D1 op S| D2 ofcs| s2
REGISTER TO IMMEDIATE
0 3 6 9 12 15, 16 23
MC D1 oP s1 D2 1 IMM
INPUT/OUTPUT
0 3 6 9 12 15 16 17 20, 21 23
000 D1 000 s1 D2 olcs| s2 0 E1
BRANCH
0 3 8 14 23
BC 00000 COND ADDRESS
EXCHANGE BYTE
0 3 6 9 12 15, 16, 17 20 23
MC D1 000 111 D2 o1 52 E
INSTRUCTION WORD FIELDS
FIELD MEANING
mc/BC MAIN MEMORY CONTROL/BRANCH CONTROL
D1 SHIFT LEFT/SHIFT RIGHT OPERATION
D1 AND D2 DESTINATION FIELD
op ALU OPERATION
s1 SELECTS TWO SOURCES FOR ALU
s2 SELECT EXTERNAL (TO ALU) SOURCE
E EXTENSION FIELD
E1 SPECIFIED TYPE OF 1/0 OPERATION
COND BRANCH CONDITION(S)
ADDRESS BRANCH ADDRESS
cs SPECIFIES CROSS-SHIFT

Figure 2. Instruction Word Formats
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Memory Control (MC)

The processor’s main memory is the source of user’s instructions and data. The Register-toiRegister and Register-to-
Immediate micro-instructions can specify one of the following options to perform main memory operations or to use the
Decoder Read-Only-Memory (DROM).

TABLE 2. MC/BC FIELD

b

Instruction .
Word Bits Meaning
012
000 No operation
001 D2—Vector through DROM2
010 ) MR—Data Read Halfword
011 MW=—Data Write Halfword
100 BT—Branch on True Condition
101 BF—Branch on False Condition
110 ) IR—Instruction Read and Jam CC
1M1 D1-Vector through DROM1

D2: The user’s instruction op-code, IR (0:7), is used to vector through DROM2. The unléue word from DROM?2 is

jammed into RAR, causing a branch in the micro-program sequence.
MR: A main memory read operation is started using the contents of MAR as the mémory address. Then the

micro-instruction execution starts. The halfword is read from memory and is loaded; into this MDR for use by
the micro-program when the data is available.

MW: A Main Memory Write operation is started. The current content of MDR is writfen into the halfword of
memory currently addressed by the content of MAR.

BT: If any of the specified conditions are true, a branch is taken to the address specified in the address field.

BF: If all of the specified conditions are false, a branch is taken to the address specifiegl in the address field. An
unconditional branch micro-instruction assembles as a branch on false micro-instriction with no conditions
specified.

IR: An Instruction Read operation is started prior to execution of the current micro-instruction. The halfword

addressed by the current contents of LOC is read and placed in both the MDR and the Instruction Register
(IR). LOC is then incremented by two and the incremented LOC is jammed intk the MAR. The current
content of FLR is copied into the condition code field of PSW. (LOC must not beithe destination register in
the micro-instruction specifying the IR option.) The FLR is cleared and the micro-instruction at ROM
location ‘000’ is executed.

D1: The address of the next micro-instruction is extracted from DROMI1 using the user® instructions op-code, IR
(0:7), as an index.

Commands (E)

A Register-to-Register or Exchange Byte micro-instruction can specify one of the following six commands to perform the
desired hardware function. These commands are executed at the end of the micro-instruction.

ngrgits Meaning
20 21 22 23
0 0 0 1 CYD and SWA Clear YD field and ket Wait FF
0 0 1 0 YDP1 Increment YD field
0 0 1 1 YDM1 Decrement YD fielg
0 1 0 0 POW Power down, Genefate System Clear
0 1 1 0 M/D Load data into M/ box
0 1 1 1 FLTPT Specify Floating Péint operation

This information is proprietary and is suppiied by INTERDATA for the sole
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Condition Code Options (E)

A Register to Register or Exchange Byte micro-instruction can specify up to three thions in this category.

Instruction Word . Meaning
Bits

20 21 22 23

1 0 0 1 Cl Carry In
1 0 1 0 CO Carry Out
1 1 0 0 F Set Test Flags in FLR
CIL: In a Load micro-instruction specifying this option, the Carry Flag (P/O FLR) is shifted into the most

significant bit of the result if Shift Right is also specified. If Shift Left is specified, the Carry Flag is shifted
into the least significant bit of the result. While executing an Add micro-instruction, the Carry Flag is added to
the least significant bit of the sum. )

In a subtract micro-instruction, the Carry Flag represents a borrow situation from the least significant bit of
the subtraction. This borrow participates in the subtraction operation.

CO: In a Load micro-instruction specifying this option, the Carry Flag in FLR stores the bit shifted out, if a Shift
Right or Shift Left is also specified. If shift is not specified, the Carry Flag is reset.

In an Add micro-instruction, the Carry Flag is set if a carry is generated. In the subtraction, carry is reset if a
borrow is not generated. If a micro-instruction specifying CO performs a logical operation, the Carry Flag in
FLR is reset.

F: If a micro-instruction specifying this option performs addition or subtraction, V, G and L Flags in FLR are
adjusted to reflect the result of the operation. The V Flag reflects the overflow condition and Flags Gand L
reflect the algebraic value of the result.

In an I/O instruction, the V Flag is set if the addressed device does not return a SYNC in approximately 14
microseconds. If a micro-instruction specifying this option performs aload or logical operation, the V Flag is
reset and the G and L Flags are adjusted to reflect the algebraic value of the result.

The hardware provides a cumulative flag effect to facilitate multi-precision operations. The following table
shows how the G and L Flags in FLR are adjusted to reflect the algebraic value of the result. Note that once
the G or L Flag becomes set, the G and L Flags will never again both be Zero unless the FLR is explicitly
cleared (e.g., an Instruction Read operation).

Result Flags before Execution Flags after Execution
G L G L
Zero 0 0 0 0
0 1 1 0
1 0 1 0
Positive 0 0 1 0
0 1 1 0
1 0 1 0
Negative 0 0 0 1
0 1 0 1
1 0 0 1
Shift Options

A Register-to-Register or Register-to-Immediate micro-instruction can specify either the Shift Left or Shift Right option.
There are no specific bits in the micro-instruction word for the SL or SR options. However, this information is included in
Bits-3, 4 and 5. The micro-instruction must specify YD or YD&Q as the destination register or registers. Other desired
options may be specified.

This information is proprietary and is supplied oy INTERDATA for the sole
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SL: The 16-Bit Arithmetic Logic Unit result is shifted left one bit position. If CI is alse specified, the state of the
Carry Flag in FLR is shifted into the least significant bit position, otherwise, the l¢ast significant bit is forced
to Zero. If CO is also specified, the most significant bit of the ALU result, which is shifted out, is shifted into
the Carry Flag of the FLR; otherwise, that bit is lost. The 16-bit result thus obtained is copied into the
destination register or registers.

SR: The 16-bit ALU result is shifted right one bit position. If CI is also specified, the state of the Carry Flag in
FLR is shifted into the most significant bit position; otherwise, the most significant bit is forced to Zero. If
CO is specified, the least significant bit of the ALU result, which is shifted out, is shifted into the Carry Flag
of FLR; otherwise, that bit is lost. The 16-bit result, thus obtained, is copied inta the destination register or
registers.

Branch Conditions
A Branch micro-instruction can specify up to four conditions from Group 0, Group 1, Group 2 or Group 3. Conditions

from different groups cannot be mixed in the same instruction. The micro-instruction word bits, symbolic conditions and
their meanings are shown below. '

GROUP| WORD BITS SYmMBOLIC MEANING
8 910111213} CONDITION OF TRUE CONDITION
000111 C CARRY FLAG SET
001011 \ OVERFLOW FLAG SET .
0 001101 G GREATER THAN ZERO FLAG SET
001110 L LESS THAN ZERO FLAG SET
001111 UNCONDITIONAL BRANCH
0 0110 MSK (YD) AND (CONDITION CODE FIELD) 0
1 011 11 ARST AUTO-RESTART PRESENT
0 1101 DATN DMA ON 1/0 BUS IS REQUESTING ATTENTION
100110 ATN 1/0 ATTENTION AND PSW BIT 1 ARE SET OR DMA ON 1/0 BUS IS REQUESTING
ATTENTION
2 101011 CATN CONSOLE ATTENTION REQUESTED
101101 SNGL CONSOLE IS IN SINGLE MODE
101110 MALF MACHINE MALFUNCTION DETECTED
110111 AMOD ADDRESS MODIFICATION 1S NECESSARY
111011 HW HALFWORD 1/0 LINE IS ACTIVE/ALO PRESENT INDICATION ON POWER UP
3 111101 PPF PRIMARY POWER FAIL DETECTED
111110 MPE MEMORY PARITY ERROR DETECTED
THE MICRO-PROGRAM

The Model 6/16 Processor micro-program can be divided into three major functional areas. These are: user instruction
fetch; user instruction execution; and interrupt support. Refer to Figure 3.

v
FETCH USER
INSTRUCTION
INTERRUPT
SUPPORT
MRO<—2ND OPERAND
RR
RS
RX
INSTRUCTION
EXECUTION ROUTINES

Figure 3. Micro»Program Functional Areas
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System Initialization

On power up, or following initialize, when the System Clear signal (SCLRO) goes high, the Processor starts executing
micro-instructions. SCLRO presets the ROM Address Register (RD) to X'100".

Referring to Figure 4, address X'100' corresponds to the symbolic label PWRUP on the flow chart.

The micro-program checks if Automatic Loader Option (ALO) is present. If the ALO exists, the HW line is active. The test
for HW passes and routine ALO1 is entered. If the HW test fails, the micro-program continues the normal power-up
sequence.

NOTE

The Automatic Loader Option (ALO) is a halfword oriented
device but it does not have a specific device address. If it is present
in the system and enabled then on power-up or initialize, the HW
line is activated. The micro-program detects this and loads new
PSW and LOC and up to 4K bytes of main memory from the
ALO. Depending on the new PSW, the user level Processor goes
into the Wait State or user instruction execution starts.

In the Auto Load Option route (ALO1), the micro-program reads in a new PSW and LOC, a starting Memory Address and
an ending Memory Address from the ALO. The micro-program then forms in YD the difference between the ending
address and the starting address. If a carry is produced, the end address was less than the start address. Routine IDLE is
entered. If the end address is not less than the start address, the data input loop, ALO2, is entered. The data halfwords are
read from the ALO and stored in consecutive halfword locations in main memory until the difference count in YD is
decremented from X'000' to X'FFFF'. When this happens, all the data has been loaded into Main Memory. Then Bit-0 of
the PSW (Wait Bit) is tested. If it is set WAIT routine is entered. Otherwise, user instruction fetch is started. (See Figure 5.)

In the normal power-up sequence, the PSW and LOC are restcred 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'.

After restoring the registers, Bits-13, 14, and 15 of location X'20' are examined to determine the last display panel status:
If non-Zero, the Hexadecimal Display Panel was not in the Run mode when power went down. LOCDIS is entered. If Zero,
the Hexadecimal Display Panel was in the Run mode. The Auto-Restart, ARST, option is tested. If set, routine MMF is
entered to do the Machine Malfunction interrupt if PSW Bit-2 is set. If the ARST option is absent, routine LOCDIS is
entered to display the present values of the location Counter. The IDLE loop is then entered.

Hexadecimal Display Panel Support

The Hexadecimal Display Panel is serviced by two major routines: CONSER and DISPLY. Routine CONSER is entered, if
during user instruction execution, the micro-program determines that CATN is active; or if in the IDLE loop or the WAIT
loop, CATN becomes active but SNGL is not active. See Figure 6.

In the CONSER routine, the Display Controller is addressed and its status is sensed. It is put into the normal mode and
addressed to reset byte counter. The most significant four bits of the status byte are stored as the least significant four bits
of location X'20". If the SNGL signal is active, the LOC is incremented by two, the FLR is cleared and the micro-program
returns to the user instruction fetch routine at START 1. If SNGL is not active, the Hexadecimal Display status is
examined.

If status Bit-1 is set a function or a register has been selected. Routine FNREG is entered. If status Bits-0, 4, 5, 6 and 7 are
all reset, Function 0 was selected. If PSW Bit4 is also set, the micro-code simulates an interrupt from device number 1
(Hexadecimal Display Panel Interrupt). If PSW Bit 4 is reset, routine CLRWT is entered to fetch the next user instruction.

If status Bit-1 is reset, MDR gets data from memory location specified by LOC. If the Display status indicates Address or
Memory Write, routine ADWRT is entered. The Switch Register is read into MDR and if the mode is Address, routine ADD
is entered; where the data in MDR is copied to LOC and routine LOCDIS is entered. If the mode is Memory Write, routine
RDKEY is entered, where the data in MDR is written to the memory location specified by LOC. LOC is then incremented
by two and copied to MAR. The data written is copied into MRO and MDR is set equal to X'80' to light the Memory
Address/Memory Data lamp. Routine OUTDIS is entered.

if the mode is Memory Read, the RDKEY routine is entered.

Display status Bits-1, 2, and 3 being reset indicate Run mode. Routine CLRWT is entered to fetch the next user
instruction.

Routine DISPLY is entered from routine CONSER if the status indicates that a function other than Function 0 or a
‘Register was selected; or before the interruptable Wait loop is entered, if SNGL is active. See Figure 7.
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(PSW) e—("24")
(LOC)*—(!26") ALO1
(MAR)*—(('22')]
(YDI)+—0
(MRO)+— 15

LDREG :

(YD)*+——[(MAR)]
(YDI)e—(YDI}+1
(MAR)<*— (MAR)+(Q)
(MRO)*—(MR0)-1

NO '
YES

ADDRESS DISPLAY PANEL
(FLR)=—['20" (12:15)]

ARST

MMF
PRESENT
?
NO YES
LOCDIS (MRO)=~{LOC) NO
(MDR)w-45’
MARO  (MAR)*+—0
13- 18-C |

QUTDIS D2,D1e— (MRO}

D4,D3<+—(MAR) CLRWT MMAL#1
D5«—(MDR 8:15)

*|DLE ... (Q)e— (YD)

13-B 13-D:

CLRWT CONSER

20-E

PWRDWN  Figure 4. System Initialization
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12

ALO1

(PSW)e—ALO DATA

(LOC)w—ALO DATA

(MAR)*—PROGRAM START ADDRESS
(YD)<+—PROGRAM END ADDRESS

(YD)«—NO. OF HALFWORDS IN THE PROGRAM

YES
ALO2 NO

[{MAR)]*—NEXT HALFWORD _IDLE
DATA

(MAR)e—(MAR) + (Q)

(YD) «— (YD) -1

YES
PSW00 =1

NO

INSTRUCTION
READ

WAIT

Figure 5. Auto Load Option
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CONSER

ADDRESS THE DISPLAY PANEL

PUT IT IN NORMAL MODE

ADDRESS THE DISPLAY PANEL AGAIN
['20°(12:15)]«—DISPLAY STATUS 0:3

YES CONTIN

(LOC)=—(LOC}+2

(FLR)~0
START1
BIT 1SET N YES ENRIEG
|
BIT 6 SET N\ YES
(MAR)*—(LOC)
(MDR)*—[(MAR)] . « NO
YES
ADDWRT
YES
CONSOLE 141
CLRWT (MDR)*—S2,51 INT.
MUST BE NO M1 pIgPLY.
B ET 0)&—
AN BIT2S
"YES
‘ 0. RDKEY / .
PSWO0 *+—0 NO BIT 2 SET PSWi)4=1

X

[(MAR)] +—(MDR}
(LOC) «+—(LOC)+2

' (MRO) *—(MDR)
INSTRUCTION READ (MAR) «—(LOC)
. (MDR) *+—80'

YES

(LOCy«—(MDR)

11-K \m}
ouTDIS LOCDIS CONINT CLRWT

Figure 6. Routine CONSER
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DISPLY

ADDRESS THE DISPLAY PANEL
(MRO)*—DISPLAY STATUS

(MAR)*+—N ; N = REGISTER #
R)<—002N’

(MD

PSWLOC

FN11

YES REGDIS

BIT4 SET m—
?
(YDI)e—0
_ REG
YES {MRO)*— (YD)
(YDI) *+—(YDI)+1
(MAR)=— (MAR)-1
NO
CARRY=1

NO

BIT 6 SET
/ YES
YES
NO
BIT 0 SET —
(FLR) «—— (MAR)
11-F
EN1
IDLE
(PSW) «—SWITCH REGISTER
YES
BIT OSET
NO
11K
LOCDIS
(MRO) *—(PSW)
{MDR)*—'0044’
11-M
MARO

Figure 7. Display Routine .
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In the DISPLY routine, the Display Controller is addressed and its status is sensed. Then the rerister number n is obtained
in MAR and MDR is set equal to X'2n'. If a General Register is selected, routine REGDIS is entered. If Function codes 4 or
5 are indicated, routine PSWLOC is entered. If Function code 1 is indicated, routine FN1 'is entered. Otherwise, the
uninterruptable IDLE loop is entered.

At REGDIS, the YD field is cleared and incremented until it equals the register number spec1f ed by MAR. The specified
General Register is copied to MRO. Routine MARO is then entered.

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

At FN1, the switch register data is copied into PSW and a branch is taken to FN11.

Routine LOCDIS copies LOC to MRO, sets MDR equal to X'45' and clears MAR. Routine OUTDIS is then entered.

Routine OUTDIS outputs the five bytes contained in MDR8:15, MAR and MRO to the Display Controller. Then the
uninterruptable IDLE loop is entered.

The IDLE loop is a high speed loop that can only be exited if a power failure occurs or a CATN is detected.

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’ Flgure 8. If any interrupts
are pending, the micro-program branches to routine HELP. If no interrupts are pending, the LOC is incremented by two.
The hardware copies the instruction word from MDR into the Instruction Register (OP, YD, and YS). The General Register
specified by YS is loaded into MRO and Q and DROM1 is interrogated. If the most significarit bit of DROM]1 is false, a
memory read is initiated from the address specified by the new contents of LOC, and LOC is fncremented by two. If this
bit is active (RR type user instructions), no-memory read occurs.

Depending on the user’s operation code, DROM1! supplies an appropriate address to resume micro-code execution. If the
user’s operation code is not legal, the DROM1 sets the ROM Address Register to 082 causing a branch to routine ILEG.
There, the LOC is decremented by two, the MAR is set to 0030 and routine GENSWP is enterer!.

User Instructions Emulation

The ROM address supplied by DROM1, in a way, categorizes the user instructions into those that require operand set-up
and those that do not. Table 3 shows the legal instruction mnemonics and the corresponding symbolic ROM address for
DROMI. For those instructions that do not require any opérand set-up, the micro-program goes; directly to the appropriate
execution routine via DROM1 and DROM?2 is not used. For those instructions that do requlre' pre-processing, DROM 2 is
interrogated to get the starting address of the execution routine. Table 4 shows the legal instfuction mnemonics and the
corresponding symbolic ROM addresses for DROM2.

Interrupt Support

During user Instruction Fetch, the micro-program tests for interrupts. If any of the tested mtermpts (MALF, ATN, CATN,
SNGL) are active, routine HELP is entered, and LOC is decremented by two. See Figure 9.

Machine Malfunction If MALF is active, routine MMALF 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 MMALF, if 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 (POW) micro-instruction is then performed which stops theé processor and deactivates
the initialize (SCLR) relay.

If Primary Power Fail was not causing MALF, the micro-program thecks for CATN. This test
allows microprogram to exit from a continuous repetition of machine malfunction PSW swap
because of repetitive memory parity error. If CATN test fails, ‘the micro-program does a
Machine Malfunction PSW swap with location X'0038'. Routme G¥NSWP, the common PSW
swap routine, is discussed later. .
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START1 19N
(MRO),(Q)*=—(YS)
(LOC)*—(LOC)+2
(RAR}+—DROM1 DATA HELP
RAROO YES RR/SF
ILEG l
NO
- (LOC)e—(LOC)-2
RS/RX (MAR)=-0030’
LEGAL
(MAR)*—(LOC) INSTRUCTION
(MDR)*—I{(MAR)] EMULATION
SEQUENCE
START
GENSWP
AIX
RS
AMOD NO AMOD NO
? ‘ ?
YES YES
(MDR)e=(Q)+(MDR)
AXNX
(MRO}*+—(Q)+(MDR) b |
(MAR)=~(MDR)
(Q)e—2, MEMORY READ
BSNX
(MRO) «——(MDR)

VECTOR THRU }
DROM2

Figure 8. Instruction Fetch

not be used for
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TABLE 3. DROM—-1 DATA

00 20 40 60 80 AQ co (=)
0 ILEG |BTBS BTS |STH RS ILEG ILEG ILEG [|gxH: BX ILEG
1[BALR_BALR |BTFS | BAL AHM __RX BXLE BX SVC_ RS
2|BTCR BTCR |BFBS BFS _ |BTC ILEG LPSW RX _ [SINT RS
3|BFCR_BFCR |BFFS BFC THI RS ILEG
4INHR __NHR_[LIS IMM___ |NH RX NHI
5|ICLHR CLHR|[Lcs Lcs [cLH CLHI
6/OHR _OHR [AlIS IMM |OH OHI
7[XHR__XHR_|sIS ! XH XHI
8lLHR LHR ILEG |LH LHI
9ICHR CHR CH ICHI ° ]
A[AHR  AHR AH T RRL  SLL
B[SHR SHR SH SHT RLL
CIMHR _MHR” MH RXY SRHL SLHL [SRL
D[DHR DHR" DH RX* SLHL SLL
E[ACHR ACHR ACH RX SRHA SLHA [SRA  SLA
F|SCHR SCH SCH  RX SLHA SLA I
o} ILEG ILEG ILEG SRLS SLLS STM. _LMSTM ILEG
1 SLLS LM v
2 STBR_STBR STB RX
3 LBR LBR LB
4 EXBR EXBR cLe
5 EPSR_EPSR AL AL
6 WBR__RBRWBR WB ~ REWB ]
7 RBR v RB
8 WHR IORR WWH 10RX
9 RHR RH
A WDR WD
B RDR RD
c MHUR MHUR™ MHU RX”
D SSR___IORR Ss I0RX
E OCR oc v
F AIR  AIR Al Al

* FOR M/D OPTION ONLY, OTHERWISE IT IS ILEG
TABLE 4. DROM-2 DATA

00 20 40 60 80 A0 _CO EO
0 0 [BTBS BKWORD|[STH _ STH 0 0 0 BXH BXH 0
1|BALR BTFS FRWORD|BAL BALR |AHM AHM BXLE BXLE [|svC svcD2
2[BTCR BFBS BKWORD|BTC  BTCR 0 LPSW LPSW _|SINT _SINT
3|BFCR BFFS FRWORD|BFC  BFCR THI  THI 0
4[NAR LIS LHR NH NHR INHI . NHR
5{CLHR LGS 0 CLH CLHR CLHI CLHR
6]OHR AlS  AHR OH OHR OHI OHR
7{XHR SIS SHR XH XHR XHI . XHR
8|LHR 0 LH LHR LH!  LHR
9|CHR CH CHR CHI CHR
AlAHR AH AHR [AHt  AHR __|RRL__RRLD2
B|SHR SH SHR SHI = SHR RLL RLLD2
c|MHR MH MHR* SRHL. SRHLD2|SRL  SRLD2
D[DHR DH DHR* SLHL SLHLD2|SLL  SLLD2
EfACHR ACH ACH SRHA SRHADZSRA SRAD2
F|SCHR SCH  SCH SLHA SLHAD2|SLA  SLAD2
Y 0 SRLS SRHLD2 0 STM. STM
1 0 SLLS SLHLD2 M LM
2 0 STBR__NOB STB_ STB
3 0 LBR_ 0 LB LB
4 0 EXBR NOB CLB° CLB
5 0 EPSR_ 0O AL _ RBR
6 0 WBR_WBR WB _ WBR
7 0 RBR __ RBR RB . RBR
8 0 WHR _WHR WH . WHR
9 0 RHR __RHR RH_ RH
A 0 WDR _WDR WD WD
B8 0 RDR RDR RD . RD
c 0 MHUR 0 MHU _MHUR*
D 0 SSR  SSR Ss  sS
E 0 OCR__OCR oc  ocC
F 0 AIR SSR Al sS

* FOR M/D OPTION ONLY, OTHERWISE IT 1S 0
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9
e

PWRDWN

(MAR) «+—'0040"
—s=MMALF1

(MAR)=—'0038’

CONSER
NO
Pswoy .
Io ——= GENSWP
YES 3 -
10SVC (MRO) *+—— (YD)
{MRO)*—— INTERRUPTING
DEVICE QUEINT
ADDRESS =
CONINT (Q)e—2
— " [(MAR)] *—(PSW)
(Q)a+—(YD) {MAR) <—(MAR}+(Q)
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Figure 9A. Interrupt Support
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Figure 9A. (Continued) Interrupt Support
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Figure 9B. Power Dewn Routine
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1/O Attention If MALF is not active, the micro-program tests for I/O attention (ATN). If ATN is active, the
IOATN routine is entered. In IOATN routine, if DATN is active, [l)DDMA routine is entered;
otherwise, PSW bit 4 is tested. If PSW Bit4 is set, routine IOSVC isientered; otherwise, a PSW
swap is performed with location X'0040". .

In IODMA routine, device zero is addressed to knock down any agdressed device. Then one
halfword is read from the DMA on I/O Bus. This halfword is the stdrt memory address for the
requested data transfer. If memory address is odd, DMARD routfie is entered, where half-
words are read from the DMA device and stored in consecutive memory halfwords. If memory
address is even, DMAWRT routine is entered, where consecutiveihalfwords from the start
memory address are written to the DMA device. A DMA device mast be a halfword oriented
device. The DMARD or the DMAWRT routine is exited when DATN is dropped. The next user
instruction is then fetched.

Routine IOSVC acknowledges the 1/O interrupt. The returned devicé number times two is used
to index into the Service Pointer table beginning at core location X!00DO'. The halfword con-
tained 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 thé 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 inointed to is fetched and
executed.

Console Attention If neither MALF nor ATN is active, the micro-program tests for Conkole Attention (CATN). If
. not active, the interrupt must have been SNGL, and routine DISPLY is entered. There, the
selected register or registers are output to the Display Console and thi: Idle loop is entered.

If CATN is active, routine CONSER is entered. There, the Display Console is addressed, which
resets the CATN indication. If SNGL is also active, the micro-prbgram continues the user
instruction emulation. When the next user instruction fetch beglhs CATN is inactive and
SNGL is active, causing routine DISPLY to be entered.

Routine GENSWP Routine GENSWP is the common PSW swap routine, entered with MAR containing the address
of the swap area. The PSW is stored in the location whose address & (MAR). LOC is stored in
the location whose address is (MAR)+2. The PSW is loaded with the contents of the location
addressed by (MAR)+4. The L flag in the new PSW is set to 1 if the PSW swap is due to an
Early Power Fail. LOC is then loaded from location (MAR)+6.

If Bit-6 of the new PSW is set, the micro-program examines Bits-8:35 of the halfword whose
address is in location X'0080'. If this byte is non-Zero, another PSW swap is performed with
location X'0082'. If Bit-6 of the new PSW is not set, the micro-proggam tests PSW Bit-0. If 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 MALI ATN, or CATN. If any
interrupt occurs, routine HELP is re-entered.

Interrupt System

The interrupt structure provides rapid response to external and internal events that require spec: 11 software attentlon The
descriptions that follow are oriented towards the emulator.

Internal Interrupts

Five different internal interrupts may be generated. Of these, the Illegal Instructions, Fixed-Point Divide Fault, Queue
Service, and Supervisor Call Interrupts are created by the Emulator, and the Machine Malfunctian Interrupt is generated in
the hardware.

Illegal Instruction Interrupt

The illegal instruction interrupt occurs when an instruction not in the user’s repertoire is fetched, Table 5 shows the Model
6/16 user’s instruction repertoire. All 256 combinations of Op Codes are available in the DROM; For illegal Op-Codes, the
data in DROMI1 equals ' 082', starting address of Illegal Instruction interrupt micro-routine. In case of illegal op-codes,
when DROM1 is interrogated, a branch to ILEG routine occurs where an Illegal Instruction PSW swap, location X 30, is
performed.
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TABLE 5. USER’S INSTRUCTION REPERTOIRE

88DE OP-CODE BITS 0:3

BITS

4:7 0 2 4 6 9 Cc D E
0 BTBS STH SRLS BXH ST™M

1 BALR BTFS BAL AHM SLIS " BXLE LM svC
2 BTCR BFBS BTC STBR LPSW STB SINT
3 BFCR BFFS BFC LBR THI LB

4 NHR LIS NH ' EXBR NHI CLB

5 CLHR LCS CLH EPSR CLH! AL

6 OHR AlS OH WBR OHI WB

7 XHR SIS XH RBR XHI RB

8 LHR LH WHR LHI WH

9 CHR CH RHR CHi RH

A AHR - AH WDR AHI WD ‘RRL
B SHR SH RDR SH! ~ RD RLL
[ MHR* MH* MHUR* SRHL MHU™ SRL ~
D DHR* DH* SSR SLHL SS SLL
E ACHR ACH OCR SRHA oc SRA
F SCHR SCH AIR SLHA Al SLA

* Available only with Multiply/Divide option.

Machine Malfunction Interrupt

The Machine Malfunction Interrupt occurs on a memory parity error or early power fail if PSW Bit-2 is set. The emulator
also performs a Machine Malfunction PSW swap on Power-Up if PSW Bit-2 is set, Auto-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 reset to maintain odd
parity. The parity bit is generated on every Memory Write and checked on every Memory Read or Instruction Read. If a
Memory Parity Error (MPE) occurs, and PSW Bit-2 is set, the testable signal MALF goes active. During the user instruction
fetch part of the micro-program, MALF, along with other interrupts, is tested. If any interrupt is pending, the
micro-program branches to a routine to sort interrupts by priority.

The Early Power Fail condition (EPF) exists if the optional power fail detector determines that the line voltage is low. The
condition also occurs when the Initialize key is depressed or when the Power switch is turned OFF. One millisecond after
Early Power Fail, the testable Primary Power Fail signal (PPF) goes active. The testable signal MALF is active if EPF is
active and PSW Bit-2 is set or if PPF is active. When the micro-program loads Zero into PSW, the MPE and EPF Flags are
reset. -

External Interrupts
If individually enabled by the user’s program, a peripheral device controller is allowed to request Processor service when
the device itself is ready to transfer data. If PSW Bit-1 is teset, I/O device interrupt signals are ignored but queued, the

signal (ATN) remains pending. However, when PSW Bit-1 is set the interrupt is acknowledged.

The processor may service an I/O interrupt in one of two ways, depending on the state of PSW Bit-4. Refer to Figure 9.
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FUNCTIONAL DIAGRAM ANALYSIS
Introduction

This section relates to Functional Schematic 01-094D08, Sheets 1 through 19. The last character; of the mnemonic symbol
on INTERDATA Functional Schematics designates the logic level at the time the signal is active. For example; D050 is
data line number 5 (D05). The last character (0) indicates that when DOS5 is active, the line is ait a logic level of ZERO.
Refer to the General Description section of the Model 6/16 Maintenance Manual, Publication N imber 29-470 for further
information concerning the INTERDATA documentation system.

CLOCK CONTROL

The Clock Generator is shown on Sheet 12. The Clock System employs a free running 20MHz oscillator. The oscillator is
adjusted by variable resistor R26. (For the semi conductor version of the machine the oscillator is adjusted for 1.66 MHZ
to compensate for a memory cycle time which is not divisable by 250ns.)

Signal OSCO is used as the clock input to three flip-flops arrénged as a feedback delay counter. THe delay counter generates
three overlapping clocks, CLK1, DCLK1, and DDCLK1. All Processor Clocks are derived from CLKI1, DCLK1, and
DDCLK]1. The counter is initialized and held in the initialized state by SCLROA, on a Power-Down or Power-Up to inhibit

clocks. A delayed system clear ACLRO is generated for the processor to assure that the proces sor receives clocks in the
proper sequence (refer to Figure 10 for clock timing).

ACLRO |

oLk 1 11 —
beLKt 1 1
DDCLK1 | 1

fe——*100ns—o J
*250ns
* THESE TIMES ARE 120ns & 300ns RESPECTIVELY FOR A SEMI MEMORY SYSTEM.

Figure 10. Clock Timing Nominal

The Clock Control Logic is also shown on Sheet 12. Two basic Processor Clocks are derived fromi CLK 1. The first, the CPU
clock (CPUCLKO), is the clock for the LSI micro-processor chips. It is disabled for I/O operations, and memory operations
whenever MSTPO is active,

The second Processor Clock generated is the ROM Data Clock (CKRDO, CKRD1). This clock is ilisabled by 1/O operations
- (IOSTPO), memory operations (MSTPO), and RDSTPO which is a signal from the Repeat Countér which disables the ROM
Data Clock for a fixed count n (n< 31), allowing a specific micro-instruction to be repeated n tirhes. Refer to Figure 11 for
a description of a clock cycle. The ROM Data Clock also serves as a destination clock. (‘Encks CLK1, DCLK]1, and
DDCLK] are used to synchronize memory and I/O operations.

R m— e
P ‘ t I

RAR' _

INCREMENTED

OR LOADED I

ON A BRANCH, ROM DATA

D10R D2. VALID. DESTINATION
FOR PREVIOUS

PREVIOUS ROM ~ MICRO-INSTRUCTION

DATALATCHED  LOADED

AT ROM OUTPUT

Figure 11. Specific Clock Functions
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INITIALIZE CONTROL

System Initialize is performed by de-energizing the System Clear (SCLR) relay (19G7). This relay is de-energized as a result
of the following:

1. Placing the processor in an OFF condition.
2. Operating the processor INIT (Initialize) switch.
3. Activating PFDTO by an external source.

4. Activating PFDTO from the optional Primary Power Fail detector if the input falls below the
minimum operating level.

5.  Loss of either +5VDC or (+12 OR 15VDC) frorn 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 de-activated until all DC Voltages are within regulation. This
assures predictable initial states of latched functions.

An early Power Fail indication is provided to the user program if Bit-2 of the Program Status Word (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 by the hardware, PFDTO (19F1) active, the one millisecond timer (19J4) is
triggered. The leading edge of this pulse sets the Early Power Fail flip-flop (19L5) which in turn enables, if PSW Bit-2 is set,
a branch on Machine Malfunction to be taken by the micro-program. The micro-program tests to determine which
condition caused the Machine Malfunction (MMALF) interrupt. If the Early Power Fail flip-flop (FEPF) is set, the
micro-program signals the user program by means of a Machine Malfunction PSW swap. On the trailing edge of the pulse
from the one millisecond timer, the Primary Power Fail flip-flop (1916) is set, initiating a Power-Down sequence.

The optional Primary Power Fail detector monitors the AC input by sampling the secondaries of a 12 VAC transformer, C1
and C3 from the processor power supply. If the AC is lost or if the AC falls below a predetermined level PFDTO (19F1)
and POWDNO (19D1) become active. Signal PFDTO initiates the Power-Down sequence and POWDNO provides a fast
discharge path for capacitors C-46 and C-47 which de-energizes the SCLR relay and holds the relay OFF in the event that
the AC voltage is fluctuating about its preset Power-Down level.

NOTE

With a semi-conductor memory system the Primary Power Fail

detector is built into the Power Supply.
READ ONLY MEMORY (ROM)
The Read Only Memory (ROM) is a high speed, solid state, non-destructive memory which holds the micro-program. The
ROM is organized into a single page of 512 words and each word is 24 bits in length. An additional page of ROM can be
added to support optional features. Each page of ROM contains 3 Integrated Circuit (IC) packages arranged such that each
IC holds 8 bits of each word on the associated page. An additional ROM chip (512 x 8) comprises the Decoder ROM
(DROM).
Each ROM IC contains two enable leads (CE1 and CE2), and a strobe lead (see Sheet 6). To enable the ROM chip CEl
must be Low and CE2 must be High. The strobe (CKRDO) is used to latch the data at the output of the ROM. The ROM

contains internal latches which are used to hold the ROM Data (RD), refer to Figure 12 for ROM timing. The RD register
is internal to the ROM ICs.

CKRD1 _ I |
ROM ADDRESSX X

ROM DATA x

ROM OUTPUT
LATCHED |
DURING

THIS PERIOD

Figure 12. ROM Timing
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Decoder ROM (DROM)

The Decoder ROM (DROM) is a single ROM Integrated circuit, refer to Sheet 5. It containg 512 eight bit words. The
DROM is addressed by the most significant eight bits of the Instruction Register (OP Code Field}. Each of the 256 possible
combinations of this decoded function may address two locations in the DROM, depending on the state-of D10 (5D1), a
decoded function of RDO, RDI1, and RD2. When D10 is low, one of the first 256 words of the DROM is selected,
corresponding to a micro-code D1. Illegal instructions are decoded in the DROM. )

ROM Address Register (RAR)

The ROM Address Register (RAR), sheets 5 and 6, is a 10 bit register which is loaded on the positive edge of CKRD1 from
the DROM during a decode micro-operation or the ROM Data bits during a branch micro4peration. The eight least
significant bits of this register are arranged as a counter to allow sequential ROM addressesiin a given half page to be
selected. The RAR is initialized on Power Up to address X'100' and the micro-program begins execution at this location.
Address Clear (ACLRO) is used to hold the ROM Address at X'100' allowing the ROM to Jatch the RD information
accessed from ROM Address X'100', refer to Figure 10 for ACLRO timing.

PROCESSOR REGISTERS

The majority of the instructions contained in the micro-program are concerned with relocating: data from one processor
register to another. Most of the processor registers are general purpose registers, however, some do perform special
functions. Each register is described in the following sections. :

Location Counter, Memory Address Register, and Memory Address Buffer (Refer to Sheet 17).

The Location Counter is an up-counter which automatically increments by 2 on each Instruction Read or D1 (non-RR or
SF referenced) micro-instruction. The Location Counter can also be loaded directly from the S Bus. Anytime the Location
Counter is loaded from the S Bus, the Memory Address Register (MAR) is also loaded with the same data.

The Memory Address Register (MAR) is a two to one (2:1) multiplexer, with storage latches. The clock following an
increment of the Location Counter causes the contents of the Location Counter to be copied’ into the Memory Address
Register.

The Memory Address Buffer (MAB) is a two-to-one (2:1) multiplexer, the inputs of which are the Location Counter and
the Memory Address Register. During an Instruction Read, the contents of the Location Counter is gated onto the Memory
Address Bus. During all other memory operations the contents of the Memory Address Register are present on the Memory
Address Bus. The Memory Address Buffer outputs are disabled (high impedance state) whepever the processor is not
selected such as during DMA operations. The Memory Address Buffer is also disabled by EXMBSYO (19) if a memory
adapter card (35-608) is used.

The Location Counter is a 15-Bit register and the Memory Address Register is a 16-Bit register. °
Memory Data Register (MDR)

The Memory Data Register (MDR) is shown on Sheet 16. The MDR is a two-to-one (2:1) multiplexer with storage latches
and is 16 bits wide. The inputs to the multiplexer originate from the S Bus and the Memory Data Receive Bus. The storage
latches are edge triggered which are loaded by signals LDMDRH and LDMDRL. When the MDR is to be loaded from the S
Bus the LDMDRH and LDMDRL signals are a combination of the MDR being selected and CKRD. When a Memory Read
Operation is specified the LDMDRH and LDMDRL signals are generated by a combination of FRD and the removal of the
Data Unavailable (DUA) signal by the memory.

The MDR is divided into a High and Low half. The High half is loaded by the LDMDRH signaliund the Low half is loaded
by the LDMDRL signal. If Cross Shift is specified by the micro-code, only MDR High is loaded ivhen Bit-15 of the MAR is
set and only MDR Low is loaded when Bit-15 is reset. '

The outputs of the MDR are presented to memory during the Write portion of a memory cycle. .
Instruction Register (IR)

The Instruction Register (IR) is a 16-Bit register which stores the user instruction currently: being executed. The IR is
divided into three parts or fields; OP code field (Bits-0-7), YD field (Bits-8-11), and YS field (Bfis-12-15). The IR is loaded
directly from the Memory Data Receive Bus (MRR) during an Instruction Read Memory operaticn.

The OP code field (sheet 5), contains the encoded instruction to be performed. The OP code fidd outputs are presented as
address to the Decoder Read Only Memory. Ninety-Six of the possible 256 combinations are d:fined as legal instructions
(when Multiply, Divide option is included) and have unique entry points in the micro-prdzram. The remaining 160
combinations are directed by Direct the Read-Only-Memory (DROM) to the illegal instruction entry point in the
micro-program.
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The YD field is defined as the User Destination field. The YD field selects one of the 16 general registers, located in the
LSI micro-controller chips (sheet 4), in which the result of the user instruction is to be stored. This portion of the IR
(sheet 11) is arranged as an up/down-counter. If YDP1 is specified in a micro-instruction the YD field of the IR is
incremented by one at the end of the instruction. In the same manner, if YDM1 is specified, the YD field of the IR is
decremented by one at the end of the instruction. The YD field is also set to ZERO when Clear YD is specified by the
micro-program.

The YS field 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 instruction. This field also contains the number of the general register
being used as the index register on an RX or RS instruction or data in SR instruction.

. Flag Register (FLR) and Condition Code (CC)

The Flag Register (FLR) (shect 13), is a four bit register which contains the Carry Flag (C), the Overflow Flag (V), the
Greater Than Flag (G), and the Less Than Flag (L). The Flag Register outputs are copied into another four bit register, the
Condition Code (Sheet 10), at the end of each user instruction being emulated. These flags represent results of instructions
which are not otherwise indicated.

The FLR is loaded from the S Bus whenever either the FLR or Program Status Word (PSW) register is specified as a
destination. The contents are copied into the Condition Code (CC) on an Instruction Read or after a Load PSW
micro-instruction. The outputs from the FLR are also used by the Branch Circuit (sheet 14) for conditional branches. The
contents of the CC are copied onto the B Bus (Bits-12-15) when the PSW is specified as the source register.

The FLR (the Carry Flag, Overflow Flag, and Greater/Less Than Flags) are also modifier as follows:

The Carry Flag (C) is affected by any Arithmetic, Boolean, Shift, or Load micro-instruction if Carry Out (CO) is specified.
The Carry Flag sets on a Shift if the bit shifted from the appropriate port on the LSI micro-controller (sheet 4)is set, if
Carry (Carry 1) from the LSI micro-controller (sheet 4) is set on an Add, or if Carry 1 is inactive on a Subtract. In all other
cases the Carry Flag is reset.

The Overflow Flag (V) is directly set if false SYNC is detected on an I/O operation and is changed on any Add or Subtract
micro-instruction if Flag (F1) is specified. Overflow (OVL1) is a direct output of the most significant slice of the Central
Processing Unit (CPU) (sheet 4) and is valid only on an Add or Subtract micro-instruction.

The Greater Than (G) and Less Than (L) Flags change on any Load, Arithmetic, or Boolean micro-instruction providing
Flag (F1) is specified. The G Flag is set if the result of the operation is positive or if the result is Zero and either the G or L
Flag were 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.

Shift Control

The LSI micro-controller components making up the processor (Sheet 4) have the capability of shifting 16 or 32-Bits of
data right or left under micro-program control. The ports on these chips associated with this capability are SLOSRI (Shift
Left Out, Shift Right In), and SROSLI (Shift Right Out, Shift Left In) for shifting the general purpose register left or right.
Signals QLOQRI (Q Register Left Out, Q Register Right In) and QROQLI (Q Register Right Out, Q Register Left In) are
associated with a 16-Bit internal extension register for double precision shifting capability. The controls for this are shown
on sheet 13. For single and double precision shifts, Carry Out (CO) is specified to load the C flag. Carry In (CI) is used as a
control to determine whether data is rotated or shifted by the control logic.

Table 6 shows the states of the shift ports of the processor.

TABLE 6. PROCESSOR SHIFT PORT STATUS.

FUNCTION SLISRO1 QLOQFI1 SLOSRI1 QLIQRO1
Shift Left 0 Z z 0
Shift Right z 0 0 z
Double Precision Z z z OorZ*
Shift Left
Double Precision 4 Z QorZ* z
Shift Right

Z = Open collector output state, equal to bits being shifted out of these ports.

* 0 or Z depends on the state of Carry In (Cl).
Cl-= 1 for a rotate, and the port state is Z.
Cl = 0 for a shift, and the port state is 0.
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CPU, Data Multiplexer, and Cross Shift

The CPU (sheet 4) is comprised of four Large Scale Integration (LSI) chips forming a 16-Bit wlde data path. Internal to
these chips are an ALU (Arithmetic Logic Unit), a 16 x 16 general purpose register stack with dua! port acce531b111ty to the
ALU, a 16-Bit extension register, and circuits to control shifts, both single and double precision. ~

Data is presented to the CPU through a Data Multiplexer (sheets 8 and 9). The Data Multipleker, under ROM Control,
selects one of 8 inputs (16-Bits wide), unless it is an Immediate function. An Immediate functin disables the outputs of
the Data Multiplexer (sheet 8), and passes the data from the Data Multiplexer through a second multiplexer network. The
second multiplexer network either cross shifts the data or passes it through depending on the staté of MAR 15 and whether
or not Cross Shift is specified by the microcode.

On Immediate micro-instructions, the output of the Cross Shift Multiplexer is disabled (High Z stdie) and the output of the
Immediate Multiplexer is enabled. The outputs of these Multiplexers are OR-tied and present dita to the Data Inputs of
the CPU chips.

The Data Outputs of the CPU chips form the S Bus.

I/O0 CONTROL

An 1/O operation is initiated if I/O is the Source or Destination of a micro-instruction. The I/O; :ontrol logic is shown on
Sheet 15. If 1/O is a source, then an Input operation is initiated or if I/O is a destination, an output operation is indicated.
1/O Timing is discussed separately for input and output.

Input

Refer to Figure 13 for Timing information. When I/O is specified as a source, unload I/O (UIQ0) (15G6) and IOSTOPO
goes active. On the trailing edge of the next clock (CLK1) The Controt In flip-flop (15G8) sets. ©On receipt of SYNO from
the selected I/O device or the detection of False SYNC, the 14 millisecond Timer (15N7) timef out, the SYNC flip-flop
(15L8) sets which deactivates IOSTOPQ. On The Trailing edge of the next CLK1 the destination register is loaded and both
the Control In flip-flop and the SYNC Flip-Flop resets completing the operation.
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Figure 13. I/O Input

Output

Refer to Figure 14 for Output Timing information. An I/O out operation is very similar to the input operation. When Load
1/O LDIOO (15J6) is detected, IOSTOPO goes active and on the leading edge of the next CLK1; the Data flip-flop (15K8)
sets. The output of the Data flip-flop is used to gate data To The Data Bus, D000:160. On the trailing edge of the next
DDCLK!1 the Control Out flip-flop (15H8) is set which activates the specified output control line. The output operation
now progresses in the same manner as the I/O Input operation discussed previously.
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Figure 14. 1/O Output

Memory Timing and Control

A memory operation can be initiated by the micro-program by specifying a Memory Read, Memory Write or an Instruction
Read. An Instruction Read and a Memory Read Operation is identical except that an Instruction Read causes both the
MDR and the Instruction Register to be loaded from the Memory Bus. In addition, a memory cycle can be commenced by
a DMA Request, REQO (18F1) active. (The semi-conductor memory uses a DMA request in order to insure that the
Processor does not attempt a memory operation during the time that an internal memory refresh operation is taking place.)

Figure 15 depicts the memory timing and control functions for Processor initiated cycles. MEMI (18F1) indicates a
memory operation is requested by the Processor. If the memory is not busy, FMBYO0 (18G1) inactive and a DMA request is
not latched, FREQO (28F8) inactive, a processor memory operation is initiated, the Early Read flip-flop (18C5) is set on
the trailing edge of Double Delayed Clock (DDCLKO). On this same edge, either the Write flip-flop (18D6) or the Read
flip-flop (1816) is set to differentiate between a memory read or a memory write operation. On the trailing edge of the
next CLK1 the four bit counter (18M6) is loaded with a value, which is dependent on the memory cycle time of the
memory being used. (Refer to the strap option Table on Sheet 18 of the Function Schematics for strapping information
for specific memory cycle times.) The output of the FMBY1 counter is used for clock stops and memory timing control.
The counter is incremented by one on each CLK1 until the count goes from X'F'to X'O'. This deactivates FMBY 1.

v AL M MM
DDCLK1 r—_l| N 1 [_T1 [

Y A

DUAO(FRONIMiMORY1 l /( l_

P Vl
(UNLOAD

MSTOPO MDR FRDO) I hMW FMBYO
FNBYO ~ ]7* I* I
WRTO

* FMBYO0 = 3 CLOCKS (1.0 us CYCLE), 2 CLOCKS (0.75 us CYCLE), OR 1 CLOCK (SEMI MEMORY)
Figure 15. Processor Memory Timing (1.0 usec)

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.

28




DMA memory timing, Figure 16, is similar to Processor Timing except that the sequence is sturted by a DMA request,
REQO active. This signal is synchronized to the Processor clocks by the request flip-flop (1876). Once this request is
latched the DMA device requesting memory gets the next avilable memory cycle. Prior to generating ERO to the memory
the Processor generates an Enable command (ENO) (18H8) to the DMA Bus. This signal is used by DMA devices to resolve
contention during the active period of this line and on its trailing edge the DMA with the highest priority which is
requesting memory becomes selected.

MEM READ

I I N i LI L 1L

DDCLK1I » Lrl I—I
REQO
(FROM DMA BUS)
FREQO / / /

o / P

-/
ERO ) \

FPSELT N
INHO - U u
FMBYO g —J_—

Figure 16. DMA Memory Timing

On the trailing edge of ENO the Processor Select flip-flop (18G6) becomes reset which causes the Memory Address and
Memory Data Busses to be forced to a high impedence state by the Processor allowing the selectcd DMA device to present
its address and data to the memory. The first half of the CLK1 following ERO generates INHO (18J6). INHO may be used
by the DMA device to indicate that data is available and that the address and data information 3s latched in the memory.
INHO, therefore, should be used to deselect the DMA device.

Figure 16 shows two DMA transfers to a semi-conductor memory at the maximum transfer rate. During the first DMA
memory cycle a Processor memory request is queued. Since the Processor has a lower priority than any DMA device, its
memory request is not honored until both DMA requests are honored.

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, together with the capability of manually entering data and programs.
Figure 17 shows the Hexadecimal Display Panel layout. Within the Hexadecimal Display Panel are five eight-bit byte
Display Registers, D1 through D35, that hold data output from the Processor, and a 20-bit Switch Register which stores
data input from the Hexadecimal Keyboard.
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.Figure 17. Hexadecimal Display Panel
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Associated with each Display Register D1 through D4 are eight indicator lamps that provide a binary readout and two
optional hexadecimal read-out indicators. Associated with Display Register 5 are four indicator lamps for binary display
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 Display
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 oa, 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 turned ON. 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 significant 20-bits of
the display again shows the contents of Display Registers D3 and D4 and the least significant four bits of Display Register
D4 (Bits 4:7) (refer to Table 7).

TABLE 7. DISPLAY STATUS AND COMMAND ENCODING

STATUS
0 1 2 3 4 5 6 7
Run X 0 0 0 X X X X
Memory Write X 0 0 1 X X X X
Memory Read X 0 1 0 X X X X
Address X 0 1 1 X X X X
Fixed Register X 1 0 0 X | X X X
Floating Register X i1 0|1 Xt X[ x| X
Function X 1 0 0 X X X X
General Register 0]0 1 0 X 1 0 0 0 Floating Register 0
' 1|1 1 0 X 1 0 0 0
210 1 0 X 1 0 0 1 2
311 1 0 X 1 0 0 1
410 1 0 X 1 0 1 0 4
5|1 1 0 X 1 0 1 0
6|0 1 0 X 1 0 1 1 6
711 1 0 X 1 0 1 1
8|0 1 0 X 1 1 0 0 8
a1 1 0 X 1 1 0 0
Al0 1 0 X 1 1 0 1 A
B{1 1 0 X 1 1 0 1
Cc{o 1 0 X 1 1 1 0 C
Dj1 1 0 X 1 1 1 0
' E|jO 1 0 X 1 1 1 1 Floating Register E
General Register F|1 1 0 X 1 1 1 1
Function 0] 0 1 0 0 0 0 0 0 Console Interrupt
11 1 0 0 0 0 0 0 PSW Select
2|10 1 0 0 0 0 0 1
3|1 1 0 0 0 0 0 1
410 1 0 0 0 0 1 0 PSW
5{1 1 0 0 0 0 1 0 LOC
6{0 1 0 0 0 0 1 1
711 1 0 0 0 0 1 1
8|0 1 0 0 0 1 0 0
9]1 1 0 0 o 1 0 0
AlO 1 0 0 0 1 0 1
Bl 1 1 0 0 0 1 0 1
Clo 1 0 0 0 1 1 0
D} 1 1 0 0 0 1 1 0
EjO 1 0 0 0 1 1 1
Function F|1 1 0 0 0 1 1 1
COMMAND
Norma! 1 0 0 0 0 0 0 0
Incremental 0 1 0 0 0 0 0 0
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The Key Operated Security Lock is a three-position, OFF-ON-LOCK, key operated locking $witch, which controls the
primary power to the system. This switch can also disable the Hexadecimal Display Pand. thereby preventing any
accidental manual input to the system. The power indicator lamp (PWR) associated with thelkey lock is located in the
lower right corner of the Hexadecimal Display Panel. The PWR positions, primary power, fie Control keys, and the
Hexadecimal keys are (see Figure 18):

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

The Hexadecimal Display Panel operating procedures may be found in the appropriate User’s Matiual.

The Display Controller, 35-601, or the Display Controller with ALO, 35-602, must be used: to support the Binary or
Hexadecimal Display Console or the Turnkey Console. Refer to Display Contoller Functional S«.I*emanc 02-405D08 during
the following desciption. :

PROGRAM LOAD
INIT
N EC%E’ ]
DISABLE oN
OFF
LOCK

Figure 18. Turnkey Console

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 two bit counter (2M9) to be incremented at the trailing edge
of DAGI. The output of this counter is decoded to activate LAO, in response to the first DIWG1 and then LBO for all
subsequent DAG1’s until the counter is initialized. In this mode, the first DA loads Display Regikter D1, the next DA loads
Display Register D2. The next two DAs load Display Registers D3 and D4. This counter is inffialized by SCLRO, by an
Output command placing the controller in the incremental mode, or whenever the display is iiddressed and the Normat
mode is selected.

Input data from the Switch Register to the Hexadecimal Display Panel is handled in a similar mahner as output data. In the
Normal mode or on the first Data Request (DR), if in the Incremental mode, Switch Registej Bits 12:19 are read. The
second DR, in the incremental mode, reads Switch Register Bits 4:11. The two bit counter (2M7) directs the DR to the
appropriate group of Switch Registers. This counter is initialized by the same function as the 1our bit counter discussed
previously and is incremented at the trailing edge of DRG1.

NOTE

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

Control Logic

When the display requires micro-program support, it generates two outputs, ESNOO and ESNQ), which are latched in the
RS flip-flop at 2K2. The output of this flip-flop sets the Console Attention flip-flop (CATN) at 2L2. This flip-flop is reset
by GADRO when the Processor addresses the display or by SCLRO.

When the SGL function switch is depressed, SSGL1 becomes active (2G4) and ESNCO AND BSNOO are generated which
cause the Single flip-flop (2L3) to become set. This flip-flop remains set until another execute is generated and the SGL
function is not selected.

Status Input

The status byte encoding is shown in Table 8. The status byte is gated onto the SD00:07 linek by the SRGO lead. SRGO
gates the SD00:07 lines onto Bits 08:15 of the D Bus.
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TURNKEY CONSOLE

This panel provides a means of controlling the system power, initializing the system, and generating a Console Attention
(FCATN) to start program execution, if the Primary Power Fail/Auto Restart option is not installed.

This option conditions the Processor to the Run mode by grounding SSGL1, SDO11, SD021, and SDO31 at the Control
Console connector. The Display Controller, when addressed by the micro-program in the power up sequence, indicates the
Run mode. With the Auto-Restart option present, program execution 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 sequence and then goes to the un-interruptable idle Loop until the Execution (EXE) switch is operated.

BASIC SWITCH PANEL

The Basic Switch Panel provides a means of controlling system power if an optional Display Controller is not equipped.
The switch on this option is a single throw double pole switch. One set of contacts is used to jumper C1 and C2, which
turns on the power supply or supplies in the system, while the other set of contacts grounds PFDTO (19) going to the
Processor to provide an early power fail indication which enables the controlled power down sequence.

Automatic Load Option (ALO)

Refer to Functional Schematics, 02-405 D08, Sheet 3 during this discussion. This option is present on 35-602, Display
Controller with ALO, or 35-603, ALO.

The Automatic Load Option is used to store program information in non-destructive Read-Only-Memory (ROM) integrated
circuits. A maximum of eight-4K-Bit ROM chips may be installed on a single option board. This provides a storage
capability of up to 4K-bytes of information. The ALO is a halfword device which transfers data 16-Bits at a time.
Eight-bits of data come from one 512x8-bit ROM while the other 8-bits come from another 512x8-bit ROM. Due to this,
ROM chips must be used in pairs (i.e. ROMOA and ROMOB, ROM1A and ROM1B, etc.)

The ALO is enabled, ALEN1 (3F3), by SCLRO. Upon power up the micro-program tests the Halfword Control Line

(HWO) (354), if active ALEN1 high and S1 in the Enable position, the micro-program loads the data contained in the ROM
devices on the ALO. The data format is shown in Table 8.

TABLE 8. ALO DATA FORMAT

WORD 0 PSW

WORD 1 LOC

WORD 2 START ADDRESS
WORD 3 END ADDRESS
WORD 4 DATA

WORD .

WORD

WORD N  DATA

The eleven-bit counter (3D5-3H5) is initialized to X'000' by SCLRO and is incremented following each Data Request on
the trailing edge of FDATO (3B5). The micro-program continues to read the ROM data until all data between the start and
end addresses is loaded into memory.

The ALO is disabled, ALEN1 inactive, on the leading edge of the first Address Control Line (ADRSO0), independently of
the device address.

MAINTENANCE

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

There is only one adjustment associated with the Processor. Check Basic Clock (BCLKO) found on connector 104-3, the
Test Aid connector, for a clock period of 250, 300 nanoseconds for the semi-conductor memory version of the Processor.
This adjustment is very stable and need only be made if a check indicates that it is out of tolerance. Adjust variable

resistor, R26, to bring it into tolerance.

Use the 06-106 Processor Test to perform a comprehensive test of the 6/16 Processor.
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MNEMONICS

The following list provides a brief description of each mnemonic found in the Model 6/16 Pracessor. The source of each

signal on Schematic Drawing 01-094DO8, is also provided. :

MNEMONIC

ACKO
ACLRO
ADD
ADRSO
AMODI1
ATNO

BO
B000-B150
BCLKO
BRSELO®

CARRY1
CATNO
CBRSELO
Cc1
CKRD1
CLKO
CLO70
CLRO
CLRFLRO
CLRYDO
CMDO

DAO
DB000-DB151

DBFO
DBRCHO
DCLKO
DDCCKO
DIO00-DI151
DIRO

DMRO

DMWO
DO001-DO151
DRO

DESCRIPTION

. Acknowledge Control Line to MPX Bus

Delayed System Clear

Add

Address Control line to MPX Bus
YS Equals Zero

Attention Request Line

YD, YS Address Control
Data From B Bus
Buffered Processor Clock
Branch Select

Carry from CPU

Console Attention Request Line
Clocked Branch Select

Carry In Enable

ROM Data Clock

Processor Clock

Control Line 7 from MPX Bus
Clear RAR

Clear Flag Register

Clear YD Address Register
Command Control Line To MPX Bus

Data Available Control Line to MPX Bus
Outputs of Data Buffer

Decoded Branch on False Condition
Decoded Branch

Delayed Processor Clock

Clock Delayed from DCLKO

Data in Bus to CPU

Decode Instruction Read

Decoded Memory Read

Decoded Memory Write

Bus Outputs of the CPU Elements

Data Request Control Line to MPX Bus

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

15D9
12N3
737

13F9
11H9
1412

717
Sheet 8
12N4
14E9

4AS5
14M2
S5k8
1356

15B1, C1, D1, El1, F1, Gl,

H!,J1,K1, L1, M1, N1

- 7D7

TE7
1ZN1
12Nl

4F9, 4G9, 4H9,4)9, 4K9, 419

mn7
7
m7

4F3,4G3,413,4K3, 413

16
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MNEMONIC

DRO81
DRO81-DR151
D10

DESCRIPTION

DROM Output Bit 8
DROM DATA
DROM Decode 1

LOCATION

SE9
5E3, SES, 5E6
D7

D20 DROM Decode 2 7D7
ENO Enable From Memory Bus 1848
ERO Memory Read or Write Enable 18C8
EXBSYO External Busy to Processor From Memory 1852
EXDUAO Data Unavailable From Memory 18H1
EXSTPO External Clock Stop 12B7
FDATO Data Flip-Flop to MPX Bus 15K9
FINRO Instruction Read Flip-Flop 11E1
FEPFO Early Power Fail Flip-Flop 1919
FLDREGO Load External Register Flip-Flop 19C6
FLPTO Floating Point Control 11B5
FLR121-FLR151 Flag Register Outputs 13G9, 19, L9, N9
FLRSELO Destination Select for Flag Register 7F7
FMBY1 Memory Busy Flip-Flop 18K8 -
FPARI Parity Error Flip-Flop 19M9
FPPF1 Power Fail Flip-Flop 19K9
FPSEL1 Processor Select Flip-Flop 18G8
FRDI Read Flip-Flop 16A1
FREQO Request Flip-Flop 18F8
FTITO Clock Stop Test Point 12B7
FWAIT Wait Flip-Flop 11C9
Fl1 Set Flags Enable 13Rg
HWO Halfword Control Line from MPX Bus 14B1 .
INHO Inhibit From Memory Bus 18J8
101 Decoded 1/O Operation 15J9
IODMAO I/O DMA Request Line . 14G2
IOSTPO Clock Stop for 1/O 15G9

10001-10151

1/0 Inputs From MPX Bus

15B1, C1, D1, El, F1, Gl,
HI1,J1,K1, L1, M1, Ni,

R1
JAMCCO Jam Condition Code 7C8
JCICO0 Jam Carry In and Carry Out 11BS
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MNEMONIC

LDCCO

LDCTO
LDDESTO
LDIOO

LDREG
LMDRH!
LMDRL1
LOC001-LOCI151
LOCSELO
MAO0O0O-MA150

MAROO1-MAR151
MARSELO
MRROO1-MRR151
MSK1

MSTPO

OVLO

PERRO

PFDTO

POWO

POWDNO
PSW001-PSE151
PSWSELO

QLIQRO!1
QLOQRII

RARO61-RAR151
RDO001-RD231

RDSPO
REQO

SCLR
SINGLO
SH1
SLISRO1
SLOSRI1
SRO
SUBO

DESCRIPTION

Load Condition Code

Load Repeat Counter

Decoded Load Function (Load Destination)
Load I/O

Load External Registers

Load High Order Byte of MDR

Load Low Order Byte of MDR

Location Counter Outputs

Destination Selector for LOC

Memory Address Bus

MAR Outputs

Destination Select for MAR
Memory Register Receive Bus
Mask on Condition Code
Clock Stop For Memory

Overflow

Parity Fail Detected
Power Fail Detector
Power Down Command
Power Down Signal

PSW Outputs

Destination Select for PSW

Shift Q Left In, Shift Q Right Out
Shift Q Left Out, Shift Q Right In

ROM ADDRESS Registers
ROM Data Bus

ROM Data Clock Stop
DMA Request for Memory Cycle

System Clear

Single Step Request Line

Decoded Shift

Shift Left In, Shift Right Out

Shift Left Out, Shift Right In

Status Request Control Line to MPX Bus
Subtract
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LOCATION

11A1

7G7

1374

7F1

19139

11D9

1199

1788, E8, HS, L8
7C7

1709, D9, F9, G9, 39, K9,

Mt N9

17D6, 17G6, 17K6, 17N6

7E7

16D1, 16E1, 16G1, 16K1

ION1
1219

19M2

1982

1185

18D2

10A6, B6, G6, S5
7¢.8

447
487

Sk 1, 5N4, 5N6, 6C6
813, 8L4, 8LS5, 8L6, 8L7, 8L8

11N9
1&F2

1¢'H9

12A9

47
477
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MNEMONIC

SUPINCO
SVo
SYNO

UI00
UMDRO

wWTO

XIMM1

YDO1-YD31

YDIO

YDMIO .

YDPIO

YSO01-YS31

ZERO1

36

DESCRIPTION

Suppress Location Counter Increment
Set Overflow on False SYNC
SYNC to MPX Bus

Unload I/O
Unload MDR

Write Signal to Memory

Immdiate Control Line

Outputs of the User Destination Register
YD Immediate

Decrement YD

Increment YD

Outputs of the User Source Register

Zero Result on S Bus
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TA7
15N9
15M9

N7
TR17

18D8

9A1

11K9

TR7

11D4

11D4

11F9

4AS5



02-403A12
October 1975

M71-094
MULTIPLY/DIVIDE CARD
INFORMATION SPECIFICATION

INTRODUCTION

The Multiply/Divide card is a half-board which resides in the Model 6/16 Processor chassis. The Multiply/Divide card
provides the means for executing Multiply or Divide instructions under micro-program contrbl. The processor provides
operands to the Multiply/Divide card which in turn processes the operands and returns an answet to the processor..

INSTALLATION

Refer to the appropriate processor installation specification for applicable installation informatiaa.

BLOCK DIAGRAM ANALYSIS

Refer to the block diagram of the Multiply/Divide option, Sheet 1 of the Multiply/Divide Functional Schematic
02-403D08. ,

Inputs to and outputs from the Multiply/Divide card are over the standard I/O Multiplexor; Bus and are under micro-
program control. Special signals to the card from the processor are: MDO, which selects the card for receiving data over the
I/O Bus; LDREGO, which is data from the processor to the option card; EXSTPO, a signal from he card to the Processor to
stop the clocks while the card is performing its operations.

CLOCK AND CONTROL

This portion of the card circuit controls the loading of registers from the I/O Bus, the unloadingiof registers to the I/O Bus,
synchronizing the on-board clock stop, and controlling the data paths on the card.

B-REGISTER

The B-Register contains the positive operand for Multiply operations and the two’s completnent negative operand for
Divide operations.

SRH and SRL

SRH and SRL is a 32-Bit register with Shift Left, Shift Right, and Load capability. For Multiply operations SRH is
initialized to Zero and SRL contains the Multiplier. SRL is shifted left for Divide operations aril shifted right for Multiply
operations. SRH is either loaded and shifted left or just shifted left on Divide operations, The Divide Shift Network
provides the load and shift function on Divide operations. The decision to just shift or to loat! and shift is made by the
Control Section. SRH is either shifted right by direction of the Control Section on Multiply ¢perations or the output of
the adder is loaded. The Multiply Shift Network provides a pre-shift to the partial product cantained in SRH so that the
Multiply and Divide operations are completed in the same number of clocks (16). .

At the completion of an operation, the results are stored in SRH and SRL. The 32-Bit result of a Multiply operation is
stored in SRH and SRL or, in the case of a Divide, the quotient is stored in SRL and the remaindler is stored in SRH.

This information is proprietary and is supplied by INTERDATA for the sole
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FUNCTIONAL ANALYSIS
When reading this section, refer to Functional Schematic 02-403D08.
Loading SRH,SRL and B Registers

Data is placed on the common BD Bus (BD001-151) from the I/O Bus when the M/DO signal from the processor is active.
When the data to be transferred is valid on the 1/O Bus, the LDREGO control line from the processor is activated for one
processor clock. Signals LDREGO and BCLKO provide a load cleck for the B, SRL, and SRH registers according to a
sequence determined by a counter at 4C2, 4D2, 4E2 and 4F2. The LLDAQO signal (4H4) loads data from the BD Bus into the
B-Register, and also clears SRH. The LDBO signal load SRL from the DB Bus, and LDCO loads SRH. If the LDCO clock is
not generated, the operation to be performed is assumed to be a Multiply and the Divide flip-flop (4HS) is not set.

CLOCK CONTROL

The removal of MDO by the processor causes EXSTPO to be activated stopping all processor clocks except the Basic Clock
(BCLKO). On the BCLK, following the activation of EXSTPO, the local clock is started and 16 clock pulses are generated
on the Multiply/Divide Option Board. At the end of the 16 clock period the Multiply or Divide operation is complete and
EXSTPO is deactivated. (This signal is synchronized to the Processor clocks by BCLKO.) For one processor clock period
.following the removal of EXSTPO, the contents of SRL is gated to the 1/O Bus and, during the following processor clock
period, the contents of SRH is gated to the I/O Bus.

MULTIPLY

Prior to the commencement of the Multiply operation, the B-Register has been loaded with the multiplicand, SRL has been
loaded with the multiplier, and SRH is set to zero. All operands are positive in form. (If negative the micro-program two’s
complements the numbers prior to loading.) The control lines for SRL (SRLS01 and SRLS11) are set for shift right. The
control line for SRH (SRHO1 and SRHS11) will either be set for load SRH, if the least significant bit of SRL (SRL151)isa
logical One, or will be set for a shift right, if SRL151 is a logical Zero. The Divide Shift Network is disabled and passes the
sum of the addition between the content of the B-Register and shifted left partial product contained in the SRH directly to
the BD Bus. SRL is shifted right 16 times so that all 16 bits of the multiplier are tested. At the end of this time, SRH con-
tains the most significant 16 bits of the result and SRL contains the least significant 16 bits of the result. »

DIVIDE

Prior to the start of the Divide operation SRH and SRL contain the dividend in positive form (if negative the two’s
complement of the dividend is loaded by the micro-program) and the divisor is loaded into the B-Register in two’s
complement form. The quotient bit is the carry formed by the addition of SRH and B. Whenever the carry is positive
(logical one) the partial remainder at the outputs of the adder is gated into SRH shifted left. Signal SRL is also shifted left
and the carry is shifted into the least significant bit of SRL (SRL151). If carry is a logical zero SRH and SRL are shifted

left one position and the outputs of the adder are ignored. Carry is again shifted into SRL. SRL is shifted left 16 times at N

the end of which SRL contains the quotient and SRH contains the remainder of the division.

Figures 1 and 2 are timing diagrams representing the timing of the Multiply /Divide Option Board 35-605.

ADJUSTMENTS

The only adjustment on the M71-094 Multiply/Divide card is that of the on-board oscillator. The oscillator frequency is
adjusted by means of potentiometer R2, which is adjusted for an 80 nanosecond period (12.5 megahertz) as measured at
the test point on the outer edge of the Multiply/Divide Option card.

This information is proprietary and is supplied by INTERDATA for the sole
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LDREG1

A6 PING QA
A6 PIN9 QB

A16 PING ac \

Lo
P~

A17 PINT1 LDAO /
A17 PIN8 L.DBO
A17 PIN3 LDCO

A16 PIN9 STP1 K‘
A7 PINS - CLKEN1

’/'\n._/
7}\

A27 PING EXTSTPO
<
A18 PINS CLRO
A15 PINS MO
A26 PIN11 UNLD1
A25 PINS UNLDSRLI |
A25 PING UNLDSRH1 1

Figure 1. Multiply Timing
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MNEMONICS

The following list provides a brief description of each mnemonic found in the Multiply/Divide Option Board. The source of
each signal on Functional Schematic 02-403DO08, is also provided.

SCHEMATIC

MNEMONIC MEANING LOCATION
B0OO1:151 Outputs of B-Register Shcet 3
BCLKO Basic Clock From CPU 4A2
BDOO01:151 The Outputs of either the 2:1 MUX following Shcets 2, 3
the Adder or the Inverted D-Bus data
CARRY1 Carry out of the 16-Bit Adder 3B4
CLKENO Enables the Clock System of the M/D Board 4A5
CLRO The OR of SCLRO and MRESETO 4N8
D000:150 Processor’s Bidirectional Data Bus Sheet 2
DB00:150 Outputs of either SRH,OR SRL to the D-Bus Sheet 2
DIVO Divide output of the Multiply/Divide flip-flop 4H5
EXSTPO External Stop to Processor Clock Stop Logic 4RZ
FSTCLKO Fast Clock used to perform the Multiply or 4F5
Divide Functions on the Option Board
LDAO A Output of Load Sequencer loads the ' 4H3
B-Reg and clears SRH
LDBO B Output of Load Sequencer. Loads SRL 4H3
LDCO C Output of Load Sequencer. Loads SRH 4H3
LDREGO Load Register Signal from Processor. Indicates 4A2
Data available.
MDO Multiply/Divide select line from Processor 4A2
MO Multiply output of Multiply/Divide flip-flop 4L4
MRESETO Master Reset. Initialize function for M/D Option 4K 8
SCLRO System Clear from Processor 4K8
SRH001:151 Outputs of SRH
SRHCLKO Clock to SRH 4K3
SRHX1 Conditions SRH to either the Shift Right, Shift 4N4
Left, or Load Mode.
SRIO1 Shift Right into SRL 3L8
SRLO01:151 Outputs of SRL 4K3
SRLX1 Conditions SRL to either the Shift Right, Shift 4K4
Left or Load Mode.
STP1 Output of Stop flip-flop 45
UNLDI1 Enables D-Bus drivers to unload results 4R6
UNLDSRL1 Selects the contents of either SRH or SRL _ 4K6
to be gated onto the D-Bus. .
Z001:Z151 Outputs of the 16-Bit Adder Sheet 3

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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APPENDIX 1

EXAMPLE MULTIPLY/DIVIDE OPERATION

Appendix 1 shows an example of a multiply operation, Table Al-1, and a sample of a divide dperation, Table Al-2.

TABLE Al-1. Sample Multiplication X'1111°*X'1111' =X'01234321'

B-Reg = 0001 0001 0001 0001

SRH SRL
0 0000 0000 0000 0000 0001 0001 0001 (001
1 0000 1000 1000 1000 1000 1000 1000 1000
2 0000 0100 0100 0100 0100 0100 0100 (100
3 0000 0010 0010 0010 0010 0010 0010 LO10
4 0000 0001 0001 0©OO1 0001 0001 0001 [0O1
5 0000 1001 0001  0OO1 0000 1000 1000 1000
6 0000 0100 1000 1000 1000 0100 0100 (100
7\ 0000 0010 0100 0100 0100 0010 0010 U010
8 0000 0010 0010 0010 0010 0001 0001 £:001
9 0000 1001 0001 1001 1001 0000 1000 1000
10 0000 0100 1000 1100 1100 1000 0100 {100
1 0000 0010 0100 0110 0110 0100 0010 rO10
12 0000 0001 0010 0011 0011 0010 0001  [001
13 0000 1001 0001 1010 0001 1001 0000 1000
14 0000 0100 1000 1101 0000 1100 1000 [:100
15 0000 0010 0100 0110 1000 0110 0100 (010
16 0000 0001 0010 0011 0100 0011 0010 [:00t

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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APPENDIX 1 (Continued)

TABLE A1-2. Sample Divide X'3FFF7FFF'/X'7FFF' =X'7FFE' X '7FFF'
B = 1000 0000 0000 0001
SRH SRL CARRY
0 0011 1111 111 1mn 0111 1111 1111 111 0
1 0111 1111 1111 1110 1111 1111 111 1110 1
2 o111 1111 1111 1110 1111 1111 1111 1101 1
3 0111 1111 1111 1110 111 1M1 111 1011 1
4 o111 1111 111 1110 1111 1111 111 0111 1
5 0111 1111 1111 1110 1111 1mn 1110 1111 1
6 0111 111 1111 1110 1111 11 1101 111 1
7 0111 111 1111 1110 111 111 1011 11 1
8 0111 1111 "1 1110 111 1111 0111 111 1
9 0111 1111 1111 1110 1111 1110 1111 1M 1
10 0111 1111 '1111 1110 1111 1101 1111 111 1
" 0111 1111 1111 1110 1M1 1011 111 111 1
12 0111 1111 1111 1110 1M1 0111 111 1111 1
13 0111 1111 1111 1110 1110 1111 1111 "M 1
14 0111 1111 11>11 1110 1101 1M1 111 1111 1
15 0111 1111 1111 1110 1011 111 1111 1111 1
16 0111 1111 1111 1110 0111 1111 1111 1111 X

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.




02-232MO1R03A20
June 1974

M70-103
NS SELECTOR CHANNEL

INSTALLATION SPECIFICATION

1. INTRODUCTION

This specification provides the necessary information for the installation of the 02-232 Se?lector Channel (SELCH) (Prod-
uct Number M70-~103) in a Model 70, 74, 80, 7/16 or 7/16 HSALU Processor System., Th}e 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 23 pounds maximum

3, INSTALLATION

The NS SELCH may be installed in any even numbered universal expansion slot (i.e., 0, £, 4, or 6) in the Central Pro-
cessor Unit (CPU) or in the first memory-I/O expansion chassis. See Figure 1. On 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, RO2 or higher.
NOTE
A SELCH may be installed in slots 0, 1, or 2

of a Model &0/85 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 thin 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 dlot 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 thropgh 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 RACK0/TACKO jumper between Pins 122 and 222 on both the Zero {9) and One (1) connectors of
Slot 4.

4. Connect 122-0700 to 222-0501,

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

To install a SELCH in any other even numbered slot of a CPU chassis or a Memory-I1/0 chﬁssis, 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
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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

(D 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.!) SIDE ONLY. ALL
SLOTS ON THE CONNECTOR ZERO (CONN.O) SIDE, AND
SLOTS 7, 6 AND 5 ON CONNECTOR ONE SIDE REMAIN At
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, IF IT 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 BU
ON THE CONNECTOR ONE (CONN.I) 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 |
ANY SELECTOR CHANNELS
THAT CHASSIS.

NOTE: 2

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

®
®

S USED IN THE SYSTEM
MUST BE

N
INSTALLED IN

TO INSTALL 4 SELECTOR CHANNELS (IN SLOTS 6,4,2 AND O)
OF THE MEMORY 1/0 CHASSIS —

(D 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 PRIVATI
BUSSES CAN BE EXTENDED TO OTHER CHASSIS BY
INSTALLING CABLES IN SLOT POSITIONS 0,1,3 AND S
ON CONNECTOR ONE (CONN.! ) 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 Bt
LOCATED IN SLOTS 1 AND 3.

Figure 1. Backpanel Modifications
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CONN O CONN | TO INSTALL A SELECTOR CHANNEL IN SLOT 2 OF THE CPU
I | | B CHASSIS

- @ CUT THE MULTIPLEXOR BUS BY REMOVING THE TOP
WRAPS. '

@ JUMPER RACKO/TACKO AS SHOWN, REMOVE DASHED
222-050I 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
@ REMAIN AS STANDARD MULTIPLEXOR BUS SLOTS.

\222-0301 XM @ IF REQUIRED, EXTEND THE SELECTOR CHANNEL BUS
2= N D TO OTHER CHASSIS BY INSTALLING A CABLE HERE.

@ EXTEND THE MULTE’LEXOR BUS TO OTHE CHASSIS
BY INSTALLING A CABLE HERE.

\ \ NOTE:
\ \ IF A MEMORY I/O CHASSIS IS USED IN THE SYSTEM,
@ @ THE SELECTOR CHANNEL MUST BE INSLOT O OF THE
CPU CHASSIS OR IN SGME SLOT OF THE EXPANSION.

MODEL
7/16 OR74
CPU CHASSIS

W N e N

4
@

CONN ©O CONN | TO INSTALL A SELECTOR LHANNEL IN SLOT 0,1 OR 2
CHAS5IS

_— . @ JUMPER RACKO/TAT KO AS SHOWN,REMOVE DASHED
JUMPERS.

@ THIS SECTION BECOMES THE PRIVATE SELCH BUS ON
THE CONNECTOR GNE (CONN.I) SIDE ONLY. ALL
239-050I SLOTS ON THE CONNECTOR (CONN.O) SIDE REMAIN

AS STANDARD MULYIPLEXOR SLOTS.

7 (® EXTEND THE SELCH BUS TO OTHER CHASSIS BY
INSTALLING A CABLE HERE.

MODEL 80
CPU CHASSIS

/
(D/-\ (3 EXTEND THE MULTIPLEXOR BUS TO OTHER CHASSIS
\(,22-020, BY INSTALLING A CABLE HERE.
® NOTES:
I. IFA17-183 CABLE IS INSTALLED BETWEEN CONNECTORS
222-000! ZERO AND ONE IN THE CPU CHASSIS. THIS CABLE MUST
BE REMOVED PRIOR TO INSTALLING SELCH,

\_ \ 2. THE INSTALLATIONOF A SELCTOR CHANNEL OR OTHER

'—'® @ I/0 DEVICE CONTROLLER IN THE M80 CPU CHASSIS
REDUCES THE MAX[MUM MEMORY SIZE BY 16K BYTES
(ONE MSU) FOR EAGH SLOT USED!

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

Figure 1. Backpanel Modifications
(Continued)

3.1,2 ACT0/TAC0. The ACTO0/TACO jumper between Pins 137-0 and 237-0 must he removed from the slot used
by the SELCH controller. If the Selector Channel is not the first Direct Memory Access (I’DMA) channel on the Memory
Bus, jumper "K" on the SELCH controller must be removed. Note that on a Model 74 only one DMA device is permitted.

NOTE (Not Applicable on Model 7%)

On installations with Multiple SELCH's, remove the "ENO"
and the "INHO" filters on all but the last SELCH (Remove the
following: R70, R72, C59 and C61).

3.2 Cabling

The cabling necessary for the SELCH depends on the system's physical configuration, Whken the SELCH Bus does not
extend outside the chassis, no cabling is required. When 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.

See Figure 2 for a summary of cables.

. 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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CONN, CONN.

ilo" I
. h
| 0001
15" CHASSIS | | l I/
o
{A) CONNECTS TWO ADJACENT 15" CHASSIS. THE PRIVATE SELCH BUS APPEARS
«—I7-194 % AT BOTH CONNECTORS O AND | OF THE LOWER CHASSIS. NOTE THE DATA
CHANNEL DOES NOT APPEAR IN THE LOWER CHASSIS.
i} I7 s <« 070!
15" CHASSIS | | 17-183 |\ - 060!
1
o 0700 J
. 1
" ; 0000 000!
15" cHassis | ! l/— |/_
]
o
(B) USED TO CONNECT TWO ADJACENT I5" CHASSIS. THE MULTIPLEXOR BUS
17193 — 17-194 L APPEARS AT CONNECTOR O, AND THE SELCH BUS APPEARS AT CONNECTOR
- WHEN USING THIS CONFIGURATION, THE RACKO/TACKO JUMPER FROM
122 0,SLOT 7,TO 222-1,SLOT O, MUST BE REMOVED FROM THE LOWER CHASSIS.
. I Jiz2-0 <—orol
15" CHASSIS ;0700/ | T~ |
o / ~l222-
o
4 REMOVE JUMPER
. 3
. 000!
15" cHASSIS | | I /
: |
o]
«—|7-166  (C) CONNECTS THE PRIVATE SELCH BUS TO A 10" CHASSIS ONE OR TWO CHASSIS AWAY.
5 «+—0005
10" cHAsSIS | | | l
o
7
/—REMOVE 17-183 CABLE
MOD 80/85 | | / I
cPU ; _’ (D) CONNECTS THE PRIVATE SELCH BUS AND THE MULTIPLEXOR BUS TO A
i 10" CHASSIS,ONE OR TWO CHASSIS AWAY,
cHassis |}
17—166 —» ' ' I I-‘-—I7-166

Figure 2, Cabling
4, ADDRESS STRAPPING

The preferred address of the NS Selector Channel is 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 apparatus side of the SELCH controller board,

5. MODEL 80/85 STRAPPING

For use with the Model 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 soltware available with which to exercise the Selector Channel. When the SELC
is used with Model 80 or 85, insure that the strap options on the SELCH have heen made according to Section 5.

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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02-232MO01R01A21

M70-103 June 1974
NS SELECTOR CHANNEL
MAINTENANCE SPECIFICATION

1. INTRODUCTION

The 02-232M01 NS Selector Channel (SELCH) (Product Number M70-103) is a Direct Memory Access port (DMA) which
provides block data transfer between a device controller and memory. Once initiated, the tiansfer is independent of the
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. Fbr 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 Biés and Memory Bus oper-
ations. These buses are described in detail in the User's Manual, Publication Number 29-21.

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 SELCH is in the Idle mode, the MPX-Bus is tied directly to the private SELCH Buk. through the SELCH. This
allows the Processor to communicate directly with any device on the private SELCIT Bus.

To prepare the SELCH for data transfer, the Address Register (AR) and Auxiliary Address Eegister (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 last memory location to be accessed. These registers areiioaded from the eight least
significant Data Lines D080:150 by four consecutive Data Availables (DAs) from the Processc¢r. The first two Data
Availables simultaneously 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 ope, 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 its 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 Prucessor 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 significanl bits of the Status Byte pre-
sented by the active device on the private SELCH Bus. When any one of the three least sign#icant bits are set, (EX,
EOM, or DU), the transfer is terminated. Bit-12 (Busy) regulates the rate of data transfer.. In thec 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 memory
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 transferrcd.

This information 15 proprietary and s 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
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Figure 1. Flow Chart
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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 efiher 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 dad 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 memeéry 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 BYTL DATA

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

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

READ This 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, ‘executiz;)n 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. Note 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 DOSI! 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 Processér 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'Fu' preferred) is placed on Data
Lines D080:150 (1A3-8) and the Address control line is activated (ADRS0)(4B8). The SEI.CH Address is decoded by the
four input NAND gate (1F4) 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 (CLGL) (1B2). Capacitors C33 and C34 (4D8) delay the propagatiiin of the Private Address con-
trol line (PADRSO0) (4F9) to the SELCH Bus, so that when the SELCH is being addressediPADRS0 does not become ac~
tive. This delay allows the SELCH to be addressed without resetting the Address flip-flép of the active device on the
private SELCH Bus.

This information s proprietary and 15 supplied by INTERDATA for the sole
purpose of usmg and maintaining INTERDATA supplied cquipment and shall
not be used for any other purpose unless specifically authorized 1 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 (212) 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 (DA(G0)(21.4), will activate Load Address Register High
(LARHO0) (252).

LARHO 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 (DAG0)(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.
(e.g., Upon termination of a SELCH transfer, sequencer initialized, the FAR may be inspected to determine if the en-
tire block of data had been 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 necessary to initiate a Memory Read operation.

Data transfer commences with a GO Command from the Processor, which ig 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 BSY0 (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 request for memory is started by activating
Set Request (SREQ0)(3S4). 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 (ENO), 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 (TACO)
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 (4H2) 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 ACTO (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 SELCH 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
edges of INHO respectively., EMXO 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
generated by the trailing edge of REQ1l. Write Not (WTO0A) (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 WTe SELeCDRO for use with core memory and WTe SELe INH when using solid state memory (4R4).

When 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).
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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 §) each consist of faur, four-bit counters.

These registers are loaded simultaneously by the Processor from Data Lines D080:150 (1A3-3), 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 (5R1-3) whenever the SELCH is
selected, SEL flip-flop set. The AR is incremented with each memory transfer by Select- Inhibit (SINHO) (4K8). The
AAR (Sheet 5) keeps track of the transfer between the SELCH and the device. This register!:s incremented, by one, for
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 deter-
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 (CO0)
(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
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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 first cleared by Clear Data Register (CDRO) (4R2) and then direct 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 empty ( 2s 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 byte transfer, in the Byte mode, of 2,000, 000 bytes/second. Figure

4 shows a transfer of two halfwords, in the Halfword mode, to a slower device.
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A GO Command to the Selector Channel sets the Busy flip-flop which generates the End of Bésy Set pulse (EBS1)(3K8),

In the Memory Read mode, EBS1 is decoded by the Branch Gate circuit and SREQO is generaited. Thus, a request for
memory is initiated. When the halfword of data is present in the MDR, the End of Memory %'ransfer pulse (EMX1)(4R6)
becomes active and the Branch Gate circuit once again requests memory and generates Set Status Transfer (SSXO0)(3S5)
and Load Data Buffer (LDB1) (3S7). These signals initiate the transfer to the device and load the Data Buffer (DB) re-
spectively.

SSX0 sets the Status Request flip-flop (3F6) which activates the Private Status Request contr¥ol 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 terminat:d 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 PSRO, which causes Private Sync (PSYN1)(4B4) from the device to become inactive. This en-
ables Engage 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 Private
Data Request (PDRO) signal is active, will then clear the Status Request flip-flop. Upon rectipt of Sync from the device,
PSYNI1 active, the Data Transfer flip-flop becomes reset and ENG1 goes low, disabling PAEP0, When the Sync is re-
moved by the device, an 80 nanosecond End of Data Transfer pulse is gencrated (EDXO0) (3J§) which increments the Aux-
iliary Address Register and is used by the Branch Gate circuit to generate a function in acct:rdance with the truth table
for EDX on Sheet 3. This cycle continues until termination of the transfer is detected.
F{{.‘;’.Zv;r;a..o;{'.s proprictary and is supphed by (NTERDATA for the s;i’cl
purpose of using and maintaining INTERDATA supptied equipment and shall
not be used for any other purpose unless specifically authorized n writing




In the Memory Write mode, WT1 active (3F5), EBS1 is used to generate SSX0, and the Branch Gate circuit directs the
loading of a halfword of data into the DB before 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 PDAO., 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 (LDRLO0)(2R2), depending on which eight bits are being
loaded. In the Halfword Transfer mode, both LDRHO and LDRLO0 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
(BACT1)(3H1), if either the transfer to the device is on an odd boundary or when a Match is detected (MCHO)(5J2). This
prevents the reloading of the Data Buffer (DB) before 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 Selector 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 to
the Processor, Attention Sync (ATSYNO)(4F4) active. If the Attention flip-flop is reset, RACKO is propagated as either
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), PATN(
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

Before attempting any maintenance or testing, insure thadt the necessary back panel modifications and SELCH board
option strapping have been made in accordance with the NS Selector Channel Installation Specification 02-232M01A20.

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 nanoseconds. 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

Selector Channel. There are no adjustments associated with this device. Do not install Terminator Boards 35-433
or 35-434 on the SELCH bus if a transfer rate of 2,000,000 Bytes/second is to be maintained in the Byte (8 Bit) Mode.
The SELCH Bus should he contained on a sinole 15 inch chassis if no terminators are used.

6. MNEMONIC

The following list provides a brief description of each mnemonic found in the SELCH, The source of each signal on
Functional Schematic 02-232M01D98 is also provided.

MNEMONIC MEANING SCHEMATIC LOCATION
AAR001:151 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
ADRS0 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
CBSY0 Clear Busy - Terminates transfer when a match is detected 3M3
CL070 Control Line 7 - Control Line from MPX-Bus 4B6
CLG1 Control Line Gate - Gates Private Control Lines 1C2

This information 1s proprietary and 1s supplied by INTERDATA for the sole
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MNEMONIC

CLUS0
CMDO

CMG

CcOoo

D000:150

DAO
DLGO

DB001:151

DRO
DRGO
DX
EBS1
EDX1
EMX1
ENO
ENGL

ENMDR1

ENMDW1

ENMS1

HWO
INHO
LARHO
LARLO
LDB1
LDRHO
LDRLO
LFRHO
LFRLO

MAO000:140

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 Set - Signals the start 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 Memory Bus

Engage - Gates either PDS0 or PDRO

Enable Memory Data Register Read - Gates contents of MDR to
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 AR, Bits 00:07
Load Address Register Low - Lards AAR and AR, Bits 08:15
Load Data Buffer - Load contents 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 - Loads FAR Bits 00:07
Load Final Address Registér Low - Loads FAR Bits 08:15

Memory Address Lines to Memory Bus

Match - Indicates a match between AAR and FAR

Tthis information 1s proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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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

MSCO
PADRSO
PATNO
PCLO70
PCMDO

PD000:150

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

S5X0

SX
SYNO

TACO

TACKO

TAARO

TARO

UAAHO

UAARLO
wT

WRTO0A

10

SCHEMATIC LOCATION

MEANING

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 SELCH Bus
Private Sync from SELCH Bus

Private Transmit Acknowledge to SELCH Bus
Receive Acknowledge from MPX-Bus

Reset Buffer Active - Resets Buffer 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 15 proprietary and s supphed by INTERDATA lor the sole
purpose of using and maintaining INTERDATA supphed equipment and shall
not be used for any other purpose unless specifically authorized i wnting.

6Gl - 6G8
6R1 - 6R8

6Al1 - 6A8
6H1 - 6H8

3F4

4F8

4B1

4R6

4F8

2F1 - 2F8
183 - 189

3H5

1A1

3H6

4B5

4¥F2

4B5

3M2

4R5

4H4

2LR

4B6

384

385

3F6

285

4R1

4F3

3M1

487

2R4

2R4

3F5

4R3
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02-276R02A12
July 1974

M49-410
TEST AID

INFORMATION SPECIFICATION

1. INTRODUCTION

This Information Specification covers installation, operation, and maintenance of the M49-110 Test Aid (02-276) and the
associated logic in the Processor. Refer to 02-276D08 for schematics of the M49-410 Tes: Aid.

2, GENERAL DESCRIPTION
The Test Aid consists of a switch display panel and a 17-283 logic card which attaches to tke following boards:

35-446 CPU-HI Model 74 Processor

35-446F01 and 35-446F02 CPU-HI 7/16 Basic Processor
35-524 CPU-B Model 7/16 HSALU Processor

35-523F01 and 35-523F02 CPU-B Model 7/32 Processor

The Test Aid provides the ability to examine the address of the micro-code and to stop Prccessor clocks at option.

3. INSTALLATION

This section provides the information necessary to install the Test Aid on the Processor. . The 02-276R01 or higher
revision level Test Aid may be used on the Model 74, 7/16 Basic, 7/16 HSALU, and 7/32 Processors. The 02-276R00
Test Aid may be used on the Model 74 and the Model 7/16 Basic. The installation procedure is:

1. Remove the display from the chassis.

2. Place Test Aid logic card over pins on CPU-HI board or CPU-B board (installed in Slot 6 of the Processor
back panel, refer to Figure 1) and press down until Test Aid logic card rests on Epacers on the Processor
board. The switch/display panel assembly may be placed on a table or mounted on the chassis as shown in
Figure 2.

3. On the 7/16 HSALU Processor, a jumper must be installed between TP1 on the 33-544 CPU-B board and
TP1 on the 35-522 CPU-A board.

4. On the 7/32 Processor, a jumper must be installed between TP1 on the 35-523F{1 or F02 CPU-B board and
TP1 on the 35-522 CPU-A board.

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using.and maintaining INTERDATA supplied equipment and shal}
not be used for any other purpose unless specifically authorized in writing. 1
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Figure 1. Test Aid Installation

CPU-A OR CPU-LO
(SLOT 7)

CPU-B OR CPU-HI
(SLOT 6)

Figure 2. Switch Panel Mounting

4. POWER

Power and ground are supplied by the Processor board. There are no other power requirements.

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

6. ADDRESS MATCH SWITCH

After selecting an address on the Address switches, place the Address Match switch 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 pro-
cedure for address matching. Select an address within a 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.

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

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 generate one clock each time it is depressed when the Address Match
or Single switch is in the ON (up) position. ’

8. SINGLE SWITCH

When the Single switch is in the ON (up) position, the Processor clocks are stopped. With this switch ON, the micro-
program may be executed one micro-instruction at a time by depressing the Clock Advanct 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 B the ROM Address Register)
will not be loaded into the ROM Data Register until the next Clock which loads the ROM Data Register.

10. OPTION

Pins 'A' and 'B' are normally wired together. Pin 'A' is the output of a comparator that ¢c¢ mpares the ROM Address Reg-
ister and the Address switches. When they compare, the signal on Pin A goes high (+5 VD<) 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. To match on any high active signal, the Address Match switch mugt still be placed in the ON

(up) position when a match is desired. Removing the wire between 'A' and 'B' will remove the capability to stop Pro-
cessor clocks on address match, See Figure 4.

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. N 3
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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 the Processor Functional Schematic, Clock Control sheet, for logic detail of the clock stop.

TIMING CHART FOR ADDRESS MATCH
BCLKO L LN J ’ L
ADR. MATCH SW | / L{,

4

RAR ADRO (ALL BITS) ) =
ADRMCH) | . /
ADRSYNO \\’L/ o F (

FTITO \5 . \z
MSTOPO % q . :

| AoR searcH| ADRFOUND |  sTOP PRoC.cLOCKS | START cLks |

TIMING CHART FOR SINGLE STEPPING

BCLKO |} ”[ || |_F\ ]_R

: B\
SINGLE SW
&

ul

ADVCO . el
FSADVI

FADVO

| STOP PROC. CLOCKS | ALLOW ONE PROC. CLOCK | stopcuLks. |

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

Figure 5. Test Aid Timing

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




11.2 Mnemonic Definitions

ADRMCHL1 - 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, inactite when the ADV switch is
released.

BCLKO - Derived from the Processor. This is a clock that cannot be stopped by any ¢lock stop in the Processor.
BCLKO width is typically 60 nanoseconds and the period is typically 250 nandseconds.

FADVO - When active, allows FTITO to be inactive for one clock period. If ADVCO akd 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 g match address.

MCHO04-150 - When active, indicates that a particular address switch has been selected.

RAR04-150 - ROM Address Register outputs which indicates the address of the micro-instruction to be executed on the next
clock.,

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.

1. All stiffening metal on the extender board when being plugged in becomes +3VDC. This hazard exists with
either Processor board on the extender. -

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

12.2 Modification

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

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 tht 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 cogper 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.

2. 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.

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

ASSEMBLY MODIFICATION
BOTTOM BAR



09-065R01A12
July 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 I/0 device by the user.

This specification describes the 09-065F02 Hexadecimal Display Panel (Product Number M7.-102). It is also applicable
to the 09-065F 01 Binary Display Panel (Product Number M71-101), which is identical to the:tiexadecimal 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.

Repgisters 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 for manual input 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 Display Panel is provided in the:appropriate User's Manual.
This specification describes the display from a maintenance view point. Figure 1 shows the Hexadecimal Display Panel.

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

Control Keyboard. The keyboard is the operators manual input to the Processor.

The function of the specific

DTA

ADD

RD

WRT

FLT

REG

FN

SGL

RUN

INI

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, 3, 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).

The Address (ADD) key causes the Processor to read the five hexadecimal characters of the Switch
Register, store them in the address portion of the Program Status Word (PSW), and display PSW
32:63 on the indicators.

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.

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.

Depressing the Floating-Point Register (FLT) key, followed by any hexadecimal key n, causes
Floating-Point Register n to be displayed on the indicators.

Depressing the Register (REG) key, followed by any hexadecimal key n, causes general register n to
be displayed.

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.

Depressing the Single Step (SGL) key causes the Processor to execute one user instruction and dis-
play the last register or function selected.

Depressing the Run (RUN) key causes the Processor to enter the Run mode at the address specified
by the PSW,

Depressing the Initialize (INI) key initializes the Processor.
NOTE

The display requires support from the micro-program for all
functions other than entering or displaying Switch Register data.

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




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 indicattrs.

) 4. Format Selectors 1.0:4. Light Emitting Diode (LED) indicators L0:4 determine thi: format to be used to inter-
pret display indicators 1.5:40.

5. Display Indicators 1.5:40. These LED indicators are used to display the PSW, gefleral registers, etc., as
described by the indicator formats.

6. Display Indicators 11:9. These indicators display the corresponding values displaved on L5:40 in the hexa-
decimal format.

7. WAIT and PWR. These indicators are illuminated when Processor is in the Wait etate 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 eniries 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 ESNC0 and ESNOO to be complimentirily 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
FN n

3. FUNCTIONAL DIAGRAM ANALYSIS AND CIRCUIT DESCRIPTION
Refer to Figure 2, Hexadecimal 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 CONTZ2 and CONT1 in the ON and
LOCK positions. The switch is factory wired to provide one set of closures, but two additichal sets are available for
switching power supplies connected to different phased AC power. This switch also providek a hard ground to the Pro-
cessor as POFT0 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 clotures.

3.2 Keyboard

The keyboard (Sheet 2) has a 5 x 5 switch array which is used to enter information to the Hekadecimal Display Panel logic,
plus an Initialize (INI) key used to transmit this condition to the Processor (2Gl). The keybbard is a self-contained unit
and connects to the 35-520 logic board by 27 stakes 00-1 through 26-1. These normally oper switches are encoded by
diode logic (Sheet 2) to form HEX01:31 (2B8) and FUN00:30 (2C8), plus a few additional conttol signals mentioned later

in this description. The switches are designed to be high active when a switch is depressediby 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 depressad, the result is unspecified.

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA sypplied equipment and shall
not be used for any other purpose unless specifically authorized in writing. 3
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Figure 2. Hexadecimal Display Panel Block Diagram

3.3 Matrix Encoding

The diode matrix is encoded to drive signals HEX01:31 to the hexadecimal equivalent of the respective key 0:F (HEX31 is
the LSB) when it is depressed. Depressing any function 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 gignal 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.

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




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 (SRCLKO) (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 FHEXCLO
(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 ESNC0 (2R7)
and its compliment ESNOO (2R7). These signals are complimentarily pulsed whenever a funétion 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 (HEXO01:
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 FUN00:30 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 i1 Table 2. The second

half of the register is loaded from HEX01:31 with the occurrence of FHEXCLO. These registers are initialized by SCLRO
from the Processor.

TABLE 2. STATUS CODES

KEY pL1| bLz | pr3| pr4 | pLs| pLe | pr7| Do
SGL 1 |u x [x [x [x |x |x |
INITIALIZE U |U v |u v |u o |u |
RUN o |o o |x | x [x X |x |
WRT o Jo 1 |u v |u v (v |
RD o |1 o |u v |u v |u |
ADR 0 1 1 U Ay | Ay | Ay |As n
REG n 1 o o |1 ny |ng | ng |ng |
FLT n 1 0 1 1 ny ng ng n; 7
FNn 1 o o o n, |ny | ng |Pa :

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 (DL01:71) for the duration of time that control signal
SRGO is at a logical zero level. The data presented for status is in accordance with Table 2.

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




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. LAO (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 1000, which is used to load
subsequent bytes, and generate a load pulse LA1 which is used tc load the data into the LSB of the display register (2B6
and 3E6). Four 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 8N2). 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 LBO0 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
16:9 (Sheet 3). LEDs L5:24 and hexadecimal indicators I1:5 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 (4Cs,
4E6, 4H6, 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 SHIO, SLOO or SRGO. SLOO gates the two least significant
digits ot 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 (3H4).

4. PROCESSOR INTERFACING

4.1 Processor Connector

Signals trom the display are terminated at a 26-080F 06 type connector per the following list:

SIGNAL PIN SIGNAL PIN
DO1 109 LAO 203
Di1 110 LBO 114
D21 111 SHIO 200
D31 112 SLOO 206
D41 202 WAIT1 102
D51 204 SRGO 113
D61 205 ESNCO 103
D71 208 ESNOO 104
POFF0 105 INITO 101
CONT1 DB1-C1 SSGL1 106
CONT2 DB1-C2 GND 100-3
CONTS3 213 GND 108
SCLRO 107 GND 212 twisted with 114
GND 201 twisted with 203
4,2 Timing
| a. b0ns min.
|
DATA VALID ON (D 01:71) ////////////// DATA VALID ///M b. 100ns min.
] c. 50ns min.
LAO OR LBO le— a b c -+
i tj | d. 50ns max.
]
SLOO OR SHI0 OR SRGO [-— d = —>e fe— e. Ons min,
]
|
| f. 500ns+10%
ESNOO f —_—] |
lt/ 1 g. 25ns
g fe— .
| _.! h. 100ns

SSGL1 lq—— h —f fe—— —-l
| ! j. 100ns

|
Figure 3. Hexadecimal Display Panel Timing

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

CNTL1, 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 thassis display terminal
strip. See Figure 4.
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Figure 4. Typical Hexadecimal Display Installation
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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 211
CONT2 12 VAC to turn off power supply 2M1
DISSW1 Controls Display Multiplexors for 15:24 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 significart byte of the Hexadecimal
Display Panel

LBO Low active signal from Processor used to control loading of dis- 2L5
play registers by generating 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 failure 2K1
SCLRO System Clear, initialize status registers 3J1

SDAO DTA key depressed 2J2

SHIO Switch Register high half gate command 2M2
SLOO ) Switch Register low half gate command 2L3
SORO0 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 Walit light control 2M6

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




Q

H B C D E F G H J K | M
EEVIS/IoNns
RELEASED FOR PRODUCTION
MFG, Emsf7 DATE 2[{[2;1
REV\SEDV&HT@ 2e¢3
& WA z323 [~ lizios |ror | |
’ REVISED SHTS52 € 3
WS #2635 |— Ti2-16-75] B0z |
Q 0 N W NS IS
A ) N N YN AN N
. A w R ol 3 2 N
Y Y N | 9 © D
Y AV ¥ 2
[
3
N to: 4 I B/ :5 ze: 9 LoRD DISPLOY “EY EORED o/ oms Yy CONN- 3 _
SHIET B sS TEE BNVD LOBIC SW/TCA TERN fOW / Pow e
___J —1 ANO LOG/C QO GND SHITO
. - - Fen(0:3) o/ NI TO &N D
L5:2% L25:40 FHEX (O:3) oz | warrs 2@/ 3
o3 ESNCO RO
(<X~ ESNVOO 25/
. [oX3 POLFFO Lo/ |
o€ sses/ Sco0o
AT/ FPLEXOL o7 Scceo
4 o8 eNO o7/
| o9 Lars 4
} . /’Q o1/
DOI/SPLAY CLockK F7YrPCL 144 Le/
_ MODE VX VIV /S,y Py GENECKHT1ON /e o3/ OGN
LPLES/STER CEG/ISTEE CEGIS7TES Lo GrC LHEXCL VE; G0 conr3 B
[ ’q B0
5 OISS v/ l 5
S7R7LS S7R7S
=, TCA LCEGIS7TEL LCECISTEL
] CEGCIS TEL LOW HRLF HIGH HRLF
SRS 1L06/C b» SEFG
6 6
s ¥
RN N >
n v
7 / A\ N\ 7
| |
7O PEOCESSOL
] e i
1 Dos 7/ s IO/ CEC 77ONBL DBP7H LINES [ B
—_—
[ 8
BLOCK OLO/IP9CESAT
CEL/SION LEVEL OF FArs B
SHELT /S CONVS/DELED
THE EEVISION LEVEL OF
THE OOCLAPENT
9 9
sweE7 \REV |2 | 210 e o e
INVOEX |sH7 314 e e S WY G USED FOR ANV
3 i ! o7 POSE UNLESS SPECIFICALLY INDICATED.
a NOTES ) , , | NAME TITLE DATE TITLE
7 i i ! A 9T TEL ORAFT /=28~ PR FUNCT/ONPL SCHENST/C
3 | | A PRT T ER CHK /- 88 ~PH N EXFOEC /AIRL LISPERY
$ | | | S, APESS /NP ENGR /- 3/-74
£ | I | . SONMBNN [ 7EST /-3/-72 [ O308/ SHEET  OF I "
i . . . DIR ENG - 09-065 502 £08 /—p
] K T T [} ] N ] 3 S




l Y
. ®
. c > c . " , | IN"TIEIRIDAT A
1 | M | N | R ] 3
REVI SIONS
. o - o =3 N W or 2 r86G s AREA :;»: CONNECTIONS
s A L 2,22, 483 WERE DIRECTY
HO SHI sHe SH3 SDA INIT T ”j gi;.. CONNECTED TO iw, 5w, ¢
QA REsSP, CROSS REF
POFFO 2
! e " 1o 15 27 383 Z 5" ees ALL _CONN 3 Pin NOS TO
ps SHEET 3. AREA G8: C7
Fioed CAPTARNCT NTo contz 71 23 X WAS 4.7F. C8 waS ISuF
DIl DIg 220 HG 3B2 i: OFF  LonTy 383 _fRIS 2, " ¥ [kes2s [~ ]1-31-25" Jroi
* 3A2 A3‘;5 SRFGI ;53 [AREAKI ADDED JuMPER
s = o2 /7 LocK 363 2Rl 2 DA BETWEEN POINTS 03405
0i | A 0 S DAO AREA L6 L8, AL\ 02+04
19-015 9 SRG¢ 13 [A38\ 12 ol WERE TO Agl 1I0& |3
. - . . HG l 3A3 19015 A36\ 03  SRAGI IS Z1Ze3s- [12-10- 21 Ra2
sH4 SH5 sHG sH? <RG RS5I anz <g3 FRO00 02|19, 5 M3
i_zzo 344 SHIO Ol | A38\ 02 SHII _¢3
z 7 2 17 2z 1985
[ ! D6 DIR D36 D32
D20 D39 sLo00 o3 | a38\ o4
b2 Fz pe Dq-;wlb yYYy yyYy 34a4 s SLOV 4Bz
L ! : : HG
o . ° 7,113 | 1o
19-030 (A
sh8 sHa SHA SHB  SFL § 4n4 3A5 B OZ|AY ass A47\og  LPBI
> ) o3 | 09(19-15 3F5
BN [ Valed
i 04 P 2 o4
3 8 . i3 18 2 Clo B
D29 b A47\ 06 LDC|
[ 9 DI3 ol D35 D41 D3I s 114250 T oo [os|ns 485
D23 oastw uathon YYY YYYY ALL DIODES 23-00i Usur P i e
| L . LAY o8 Y A4\ ] LDDI
3A5 - SHL T ) 13 ‘j;%s ALS
2l ser p—|
P5 e jo
L » monE L ol e 03 LDE)
T CONT 4N4,3L4
SHC SHD SHE SHE SFN R67 4BIT SHIFT R, o2 |19;1s
. 230 | »»
LAO A29 )\ 04 AZ9\06 A
4 q 4 19 23 3A4 03 Aol 05 o LAOA 114
— 03 D28 DS D30 D7 DM R77 LHS / pg HG
) D22 470 |
D€4¥ ¥y DYy YDo YYVISYYYY D33 037 | 1
Wl azg\ o = R66
_ l 2 4 Iqr-quE LBO 33005 a38\ 06
YTy 344 4 19-015
2/
_ ) _ R zezo §Z§ WAIT ) o9 \K
= o
R45 SAD SRP SWR SRN sSSL a2 SCLR =
Py ol | A39 o
19-015 ol
5 o4
o o 2o 25 24 os[73\ 04 13 [Z33\ 12 oz ‘r;)s o5 o SSWI 4rp 492
): 19Z | SREN
R49 DISY Y D40 ‘qﬁg's |q-2|5- 22342 DAél) I = o8 R0
Hi
' w034 L 9-089 A LPS
P ¢ 3F) o3| |eelslrenslo 09 1
(TYey= 2 R52 SORI 55 15| 291N°8 sRctko 4a2
220 a 3F1 ol ] m%ﬂ “
L ssLo L %9,
= = 3 ul m = 3 = 3b! A50\ 08 | o5 | A39)\ 06  soro ESNCO
1| A39 10 SRNO 10 | 19-0le 19-015 3EI oZ A4\ 12 343
A38| | ac7| | az7| | A27| | A28 az8| | Az 19-015 HG HG oLl Gorr 'z 5
w-ois| [19-os| [wos| l1aos| [aos ja-o15| 19015 HE oz 13] he 2 Ao ol Lod §3q5> 08 ESNOO .o
HG HG HG HG, HG HG HG 131, / 19-01
o1 HA—%?G N FKEYI ﬂ"_ A59 o = =
e 2 3 N b 9 3 c? L~ he L" 19016 Jod—TYPCLO _ 3EZ
i3 25127 . o051 W6
H—
091237 o8 2.2uF c9 ©AG!
1z |1a‘oes ; 100 PF it 19-089
N g, R85 A5 08 I o8 o5
TS} ® -k -- I —WA—F5 29 a-o16 T oc® a3 A4\ %6 FHEXCLO 4
NOT EQUIPPE S00 »s 10K — 5 Q-017 3J
4 o7 3 23| He
— _ ol
R 5 5 o4 pys e o5 sTRB)
Azz| | a2 | | az7| | A28 o537\ o6 Py ,A;ﬁfle o2 12 ne
19-015} [19-015] [1a-015] (120 ¢l |19-025 - HG A0
HG HG HG HG o2 M o2 o3| 19-042 460
A, S N o 5 5 Y 19-042
3 S N %\ O N S o ONE SHOT ONE SHOT
I I 2
~ S
P 5 _ - v i M I 3 | A% o HREY !
o o < 2 HE XEr7
T I ) ]
I I > R82
7 3Y 1z v a & & m ' % [ P ST eRATA o T S0 PR o
g SR IR S S n b om om Je B Lo iy A STA ST ISR
5 NOTES T T - OTHER PURPOSE UNLESS SPECIFICALLY INDICATED.
= [ LO THRU L 42 ARE 33-027 i | NAME TITLE DATE TITLE FUNCTIONAL SCHEMATIC
d | : P EDWARDS DRAFT  lig- 5+ 73
3 ; | | T HEXADEC IMAL
4 | | DISPLAY
£ ENGR
% | | | T o5308] BEGEG .
A B [ c T D £ T ] G T : bR ENG 1‘509-065@2908}2 -4 .

T ] T J T K T ) N I R



K L | M
~ ~ LEV/IS/ONS
i > \Jj N
% N N 0 AREA AI-A4, BI-B4?
¢ - ADDED CROSS RIF,
“z" I FROM SHT. 2.
L . =) n 0 ¥ gl 2323 [ Tisr2sThor
DBI-C3 )-SoNT3 o > - ~ s I AREA 82, ADDED SCLRo
-TP n v z - ~ n REF, FROM SHT. 2
213-3 )—- N o NS bt r W] 2126357 - TR-75 R
T o o ®© o4 5 o2 13| a8 2 R2 LP5
-1 214-3> s} ) Ol o m m < < z 19-109 —
T CONT2 g z ] N N N N v Al 7% ne e
pBI-C2) £2 23l E 3 af g _ _ © or of = 8 PRELS A
' L I3} = N m ~S x I -~ ", 1¢o7 os | A o
oBI-CI ) CONTL 212 @ x X x X 3 @~ 9-07) W'
2 L u M n I N 19-07] |og, HGO 150
|°6“3/ ~l4 SSGLI 276 T I T I >L|§ o NC 43”
I Y 2= - - o3l A8\ o4 R4
2 X\ o9 SCLRO W Q] D ! .
j07-3 7 0, .)'l\2 J& y lqéooq oy
105-3) oZ2___POFFO 51, N \8 N n - BL o NC ‘4” <
_ —- o = 2 3|--—-5 A o
101-8 012 IOz &n%{ *3% a Ta Ta Ta TV —{> 2L eq oo @ ’]Vs\/ov—-J
15 ESNCO ''A56 '19-071' bx o o' ne Hee
103-3 > O. 2s7 o ! ! [ 195 O
o by = O 4= O |- 0,4~ O, sl TR
3] 104-3)———0ll E21M00 257 NEREEEEE K
Q o1
o 17 SRGO g CLR
113-37 ez ora SRFS! z '
102-3 > ol WAITL_ 2pms _ LAOA o\ s
—1 LD 4
206:3) o8 2L00 2.3 2R
2003 > A28 sHio_,, 5
(| e es
203:3)-—0 2es D7l
208-3> O <+ aA4
Dél + D6l
205-3>— O 4A4
=y 3 D5|
— 204-3 oAl O3 D4l 4ad
202_3\D3I OT D3l and
12-3)> O 4A4
T 3\021 -8 pal
s| ! {ou 7 o
110-3> z ——— 44
0932 & 4A4
] TN R79
2L3 — — MA— p5 ~
- 2ta o 2RA4 1K %
) = 0 L \—
= z = z = z = z ~
0l vl ml ] oTo| =] @ Yl v -| s Wl T ml vl o] o] —y @ Wl v M} N o] 9| =] @
ol o] o] o] 8] o] 8} o 313133 3] 85]S S| of o) o] 3 of3]S o] o] o] of §]3]3]
: SN
~Zaok 19-030 39 AZE Az4 A23
A26 4BIT SHIFT REG. 19-030 19-030 19-030
050~ E 4BIT SHIFT REG. 4 BIT SHIFT REG. 4 BIT SHIFT REG |
A — — 4
— ‘o v m < A N A LP5 1€ L GND
Q = &~ " 9 = v m 9 = N m Q = ~ m 33MF, lov
cigce
7
P5 1€ GND
33MF, IOV
7] C3 70 Cé6
- P5 ¢
. 1< L GND
0.IMF, 30V
CI0oTOCl4
o5 ol o5 ol P5 I¢ GND
AT LPS AlG A S Al4
9 o7 33-029 o7 33-029 33-0”29 23-029 O.1MF, 30V ThiS INFORMATION 1S PROPAIETARY AND IS SUP.
o8 HEX DISPLAY 5 o8 HEX DISPLAY I_B; o8 HEX DISPLAY I_E o8 HEX DISPLAY I—E CIS T0 C39 R:Fﬁ;g@éii‘é*ﬁ;ﬁé'.:f?féff::&?ﬁié’é
OTHER PURPOSE LSS SPECIEICALL ¥ INDIGATED
= = = = DECOUPLING CAPACITORS
~N
é NOTES l { : NAME TTLE | pATE TITLE FUNTIONAL SCHEMATIC
g : | | P_EDWARD S ST 12-3-73| | EXADEC IMAL O
i ! o DISPLAY
° | | |
z | , S O30&I ] SHEET OF I
i . . : DIR ENG %09-065r02 o8| 3 —4
A 4 O T < D T F T G ] X T T M T N T R T 3




A ] B ! [ | D i E ] F ] S | H l J ] X | L ] M
REVISIONS
289 HEXO! °4 15 oz SWiel o4ip 1oz swizl 04[5 ez 5»»‘/081 o4l 122 swodl o415 TLee swool
ole3 ole2 oloe3 ° o3 olo3
289 HEX ] o5 5 " ilez SWI7] os|p "ilez sw 3] o5 " lez SWwoqli o5 ~rlez SWO5I o5 le? swoll
. A
A55 loe A54 loe A53_| he A520 oo . 510 o
2A9 HEXZ! 1215~ "ile swi|i8l 2l ~ ke sSw|l4l 25~ " e Sw 1Ol 2 _D—_;— o swloel 12 -D"‘—I-* 10 swlo2!
19-071 19-071 i i |
olll . H-o?lo 1l ol 19 07;0 N 19 o?'o I
2AQ HEX3| 13577 15 sw|149! <1 r by 3 . SW|i51 EArSy —" 5 sw il )3 —D——“ 5 swlo7i =1 e N sw oz
14 14 14 4 14
i d K . oLt | o
amp SRELKO il VT %% Beik Al TR TP ik <kl N2
2ne SBAC QldeLr 914 cLr 9dcLr Oly cLR ol cLr
SHII SRASGI
2N 3 sLol 2N2 — 2r2 "
| -~ N - - —_ v -
JHERRREERE ] Y of 3 NHRERERK SMHMBERERE 'é'l 3 o B[ 38 ™ Y o3
Ad4d] | Ad4] |a44 | |a4d4d A43| a4z A4Z | A4 AAZ| A4z A4l Ad) A4 A4 ag0| |aaol [ a4l [ad0
19-036{ |19-0:. 19-0 19-03 19-0 19-03¢) 19-026| (19036| |i9-03: 9-036) 19-036| |-036| |19-036] |19-03¢ 19-0 19-036| |19-236| |19-03
HPO HPO HPO HPO HPO, HPO, HPO HPO HPO HPO, HPO \H:G/ HPO HPO HGO HGO HGO HG O,
- - 9 = m _ by e - B
57 §f F = SR ST sf ] 8 57 3 <] 3 ¥ of -7 @
R4 D71 ¢
Del "
3R4 =2
3RS 22
3R5 241 "
3RE D3] h ﬂ
3R5 D2l N N
Fr5 BI - -
3R5.22! = i &
LD
2R4 Locl ZrR4 a1 X
in m| T KZ)' 9 Wl VI W] N (r'i'{} %'-" Wl ol oFe gm i vl wl ol sFo 2 \0 wl vl mlyl oF o %\b
— 0y ® i 9 4 i . i ! bl sT ol -5 \0 0 3]
ol 3 3| 3 &l 3} 5] 3| 3| o o] 3} o] 5] % 31 31 81 81 %) Sf 8] 3 0] of 0] o] §] ] 3| o S[ Q] 0] 9] 5] O] 8} ©
a0 o m < ¥ @, ub
A34v @ w88 A33 A3e A3 A 30
19-030 s 19-030 19-030 19-0 30 19-030
4 BIT SHIFT REG 4 BIT SHIFT REG 4 BIT SHIFT REG 4 BIT SHIFT REG 4 BIT SHIFT REG
[a) ¥} m < ,K A = lz. 5
o = iy m Q = b 0 Q = N n Q = N [ o - ~ n
_ 90 al m Wl @ n| ™
9| §| 8| ¥ |9 'gl = o §[ 8] x| = ¥ @l AR R R ES oI =l 9o} S[¥]® °|
AZl 19 A8
ol 15 A20 ol 15 A ol \5 i
_ 19-053 "G 19-053 g 19-053 g 19-053
2:1 MUX, | 2:1 MUX 271 MUX 2:1 MUX
B B B B
~ 53 ~
S ~ 3 T N N T T 5 N 3 by S N 3 DISSW) ,n6G
LP5 .
3L T
10 10 Ne 19 Ne
2llips A3 o5 Az ) [°!] Al o5 ol Ao o5 o1 A9
33-029 o7 33-029 g; 33-029 g’ 33-029 rd 33-029 2?
HE x D\ SPLAY é' ” HEx b IS PbAY c ’+EK -DI SPLAY C’ HE* -D‘ 5 PLAY I?l HE‘ D‘SPL AY rCT THIS<N?ONMAT.|ON IS PRIPRIETARY AND 1S SUP-
PLIED BY INTERDATA FOR THE SOLE PURPOSE OF
1 L = - - MAINTAINING AND USING INTERDATA SUPPLIED
= - EQUIPMENT AND SHALL NOT BE USED FOR ANY
QOTHER PURPOSE UNLESS SPECIFICALL Y INDICATED.,
~N
HIE ! ‘ | NAME nme OATE | TITLE FUNCTIONAL SCHEMATIC
2 | | I P.EDWARDS ORAFT|2-3-73 HEXADECIMA L
3 | [ [ e cnx DISPLAY
3 | . ENGR
g ! ' 5308 T o M
% | i E DIR ENG | % 09-065 D08|4 -4
. N | R | S




T T S e e e e e e — e e s St St e e e s ot Ve et g o et et e e e . et e . i i
.»l;~ LIS 1 I A L
T INTERDATA WODEL 67X& MICRU-PRUGRAN 05~06IR0TAI3 PAGE X
{ OPT  SCRT+CROSS+SQCHK GO
! o - B N . - 61600020
[ * COPYRIGHT INTERDATA INC.  MARCHs 1976 61600030
| * 61600040
« MARCH 124 1976 61600050
& DHE AR AR EIAN — T e 61600060
. 61600070
* 61600080
T TR r T T 61600090
* PAGE 0 MICROPROGRAM IS COMPRISED OF THE FOLLOWING ROM CHIPS 61600100
* 19-186R00F02 3 WORD BITS 037 61600120
S = e IY-IBEROUFU3 ¥ WORD BITS 8II6  — ~— ~ ~ T T TgIEG0Is0. T
- 19-186R01F0% § WORD BITS 16323 61600140
* 61600150
- ¥ PAGE T (MPY/OIV) WMICROPROGRAM 1S COMPRISED OF THE FOLLOWING ROM CHIPS 61600180
* 61600170
* 19-186R00F05 ¢ WORD BITS 037 61600180
I £ 19=186RUUFO0& ¥ WORD BITS ~“B¥IS —  ~~ - — "~~~ “gI&G0I90
- 19-186R00F07 ¢ WORD BITS 16:23 61600200
* 61600210
- - T T T T T - - 61600220 -
* 61600230
* LOCATION EQUATES 61600240
- % T T &I600250
- 61600260
0022 PNTR  EQU %220 61600270
T T "[rﬂzu“ 'NPSW‘"‘TQU“““V?WT‘ e o I T - '__—"'me"b"
0026 ALOC EQU - '26°¢ 61600290
0030 ILGPSW EqU  *30°¢ 61600300
e B OMMPSWEGQU T V3B - - B 5 £ Y11 -+ 4 -
0640 OQIPSW EQU 40 61600320
* 61600330
o D S h T e T e e TTt s T o 61600340
* INSTRUCTION READ IS IN PROGRESS 61600350
* LOC IS INCREMENTED BY 2 & JAMMED IN MAR 61600360
e - =hENTED ; B RSN .4ke
* 61600380
000 848170 START BT ATN+CATN+SNGL+MALF +HELP IF ANY INT.+ GO TO HELP 61600390
0T EDRG00 T STARTI LT TTMRUSEZYSYDI T VECTOR THRU DROMIS ~~~  ~ 7 T TTEI0O0&00 T T
* INITIATE MEMORY READ, 61600410
* IF RR OR SF+ SUPRESS MENORY READ 61600420
Y _IF Fe SU ! CTE0T4%0
* 61600440
- * COMMON RS 61600450
e GEORRON RS . . o 3 e —gTenguED
* 61600470
002 A4DCOA RS BF AMOD « RSNX ) 61600480
OO TR2YBHYD T AT T T MROZGWMDRZDZ T T T T (MRUY = A¥(X2Y “VECTOR YHRU DROMZ T BI&U0WI0 T
* 61600500
* 61600510
e CUUWRXCTYPE 1/0 INSTRUCTIONS - B — . €111 1Y
* 61600530
* 61600540
T g T OME HERE THRU DROML - e s B £ 1] /-1:] —
: * 61600560
.. 00% O0C7071 Al ACK YD GET INTERRUPTING DEV ADRE IN R1 61600570
P T B T Tt T Tt T V‘**TIGW“U T
* COME HERE THRU DROM1 FOR RDy WD+ RHv WHe SS & OC 61600590



I — INTERDATA MODEL &716 MICRU=PROGRAM 05-06IR0UIALS PAGE 2
| * L 61600600
| o5 DYIEDY YORX™ ADR YD~ 77 T ADDRESS THE DEVICE 81600610
i * 61600620
i * 61600630
kWM“"W'~“ B - €160084D
: * COMMON RX 61600650
| x 61600660
T S e e TEO0ETO
| 006 AsDCOB RX BF AMOD ¢ RXNX 61600680
| 007 .046840 A MDR + G+ HDR 61600690
L goB OGTAGU  ~ RXNX L T MARYMDR T T T T T T T T €L600700
| 009 407102 (1 1 Qe2¢MR 61600710
| DOA 247H40 asux L MROJMDRD2 (MRO) = SECOND OPERAND 61600720
I AT A . MoraD2 (MR R YOI
: * COME HERE THRU DROM1 FOR AL 61600740
| * 61600750
0B TAWSDDA T ﬁ[’ e - S 1 e wl - R - ¥ 11 i £ t A
i 616060770
! t COME HERE THRU DROM1 FOR LM & STM 61600780
[ i T - T 61660790
| * 61600800
, * 61600810
© P o0C AYDTOE LMSTM BF RMODCLRNX T e - 1600820 T
| 00D 046840 A MDR+ Q¢ MDR 61600830
, | ooE ow7rA40 LMNX L MAR+MDR (MAR) = ADDRESS OF 2nD OPERATOR 61600840
e S o AnAaR) = AbUREse BT R T 11
i 00F OCT10F LI Q.15 61600860
, | o010 ouius0 3 MRG Gy YDY (MRO) = COMPLEMENT OF YU FIELD 61600870
o prIvoEoTIoE 0 T LD TEeEsbE T T I e e e T e O B80
i * 61600890
y * COME HERE THRU DROM1 FOR BXHs BXLE 61600900
R . fE HERE THRU DRORL FUR BAMs B - — } e 1600510
1 012 AHDC1H BX RF AMOD » BXNX 61600920
. 013 046840 a MDR» Q¢ MDR (MDR) = A + (X2) 61600930
T UTW O O%3Y0Z C CBXNX LT U EROCYDRT T T Yy 2 (RI) = START INDEX “I600940
015 045423 ) MRU + YOM1 +MRO (MRO) = INCREMENTED OR 61600950
s * DECREMENTED INDEX 61600960
T {7616 0cve22 L YopivwRO oo T T 61600970
' 017 2C3002 L YDP14YD+D2 BUMP YD FIELD 61600980
. * ' 61600990
I S P, S e 1601000
‘ * INPUT / OUTPUT INSTRUCTIONS 61601010
I * _ 61601020
e e e R - . 1010350
* COME HERE THRU OROM2 61601040
, * 61601050
- l—grs—UeTeFd T RD RO T PORNCS T ““READ A BYTE ~ T T “TEI601060
019 602000 RD2 L QeGo MW WRITE A BYTE/HW INTO MEMORY 61601070
o 01A C€0:000 I QeQeIR 61601080
p | NAA LUeDV . kb @eBeIR e e 21€01080
_ * COME HERE THRU DROM2 61601100
0 | * 61601110
= U1 ONVECH WD WD PORCS e e uR IYE R CBYTE T T T T eIe01120
‘g1c Co02000 L Q@v@41R 61601130
ny 61601140
PR T w CU‘HE‘WERFTHRU‘ pROMZ T T - B T Ug1601150 T

61601160



r—————INTERUATA MOUEL 5716 MICRU~PRUGRAM U5-U6I1RUTAI3 PRGE ¥ T T T T
01D 007100 RH L @0 61601170
[TUTE BYEC20 BT T AWRHA FOR AW DEVICE., G0 TO RHF ~— — 61601180
‘| 01F 0070F4 RD @+CS Q@ 037) = MS BYTE 61601190
020 047874 RHH RO MOR (MDR 8:15) = LS BYTE 61601200
921 U4EBH0 — R T RDR Y@ VMOR — S e 1201210 e
022 A43C19 B RD2 61601220
* 61601230
e e e g M HERE THRU DROMZ 77 7 S 3 VY S T-L -
» 61601250
023 . BHEC2S RHR BT HW +ROR FOR HW DEVICEs 60 TO RODF 61601260
; O 0O0TOF4 T UTTROTTTTTREYCS T (O 037y = M8 BYTE T e e 1270 T
; * 61601280
; * COME MERE THRU DROM2 FOR ROR _ 61601290
e IR _DROMZ FOR s ...t .+ A P
L 025 ou7HTH RDR RD MRO 61601310
| 026 cce220 YS4QiMROVIR 61601320
L% 22 - A _YS+QiMROCIR . 2 SRRttt
‘ * COME HERE THRU DROM2 FOR WH 3 WHR 61601340
61601350
027 BUEC2Y WHR BT T HWeWDR™ T T T FOR AW DEVICEY GO TO WDF T T BI601360T
028 QUTEAH WD MRO+CS 61601370
* 61601360
) e COME HERE “THRUDROM2 FOR WOR =~~~ - - ~E160GT390
: * 61601400
| 029 ou7E24 WOR wu MRO WRITE A BYTE/HW TO DEVIIE 61601410
| oon cozo00 - R iR . WRITE A E/HW TO DEVALE e taz0-
* 61601430
* COME HERE THRU LROM2 FOR S5 & AL 61601440
e iRU UROMZ FOR S5 & A R ~ €1e01450
028 0478F2 ss sS MDRCS SENSE STATUS INTO MOR 61601460
. 02C 047CCO L FLR+MORCS 61601470
020 A43C1Y STURTTTURDR - e ~61601460
* 61601490
+ COME MERE THRU LDROM2 FOR SSR % AIR 61601500
NSO ool Lol et e -~ eletislo
02 o0C7272 SSR ss Ys SENSE STATUS INTO R2 61601520
02F  CH4COO L FLReYSJ IR 61601530
| ORF. chne! B i} e . ey
i * COME HERE THRU DROM2 61601550
1 » 61601560
—gB0 OGTECT T TUOCT T TOCT TTMDRECS 7T T UTTOUTPUT COMMEND FROM MDR T T 61601570
1 031 02000 L asQ@eIR 61601580
* 61601590
o - % ‘¢OME WERE THRU DROMZ FOR GCR e - 61601600
l * 61601610
| 032 oQuTE22 OCR ocC MRO (MRO 7315) = COMMAND 61601620
B UNTy g IR T e MAND ot e T eRD
| * 61601640
l * 61601650
S % COME WERE THRU DROMI FOR RB % WB - - - ~e1601660
* 61601670
, * 61601680
C-DE% DEIEDL T RBWBS CADR YD T T T TT o - - - 615601690
035  04TA40 L MAR ¢ MDR (MAR) = A 61601700
.| 036 A4DC38 BF AMOD y RBWBNX 61601710
— 0BT TORGARO T A MARZGZMDR T T IMBRY E A ¥ UXZY T T 7T UTTT TTeletlree T
038 447A55 REWBNX INC  MARyMAR MR 61601730



039
03B

I"TJBY:

03D
L 03E
| o3F

! 040
. 041
[ L Y-

ou3

O44
i 045
046

047
048
%Y
044
- 048
I ouc

04D

. O4E

| TO%F
050

051

UK

- TNTERDATA MUDEL 671& MICRU=PRUGRAM U5-UGIRUIALS PAGE %
04 7TA5S INC  MARJMAR 61601740
1k 41 2 H R S 7Y, 1) SE (@Y = BLOCK START ADORESS 61601750
442A00 L PAR QMR {MAR) = BLOCK START ADDRESS 61601760
* (MDR) = BLOCK END ADDRESS 61601770
B L 71017 HR— - SR £ 18§ {1} B EI6U1780
* 61601790
* 61601800
: o e i Uy O, .. .44 B
* SHIFT 7 ROTATE INSTRUCTIONS 61601820
* 61601830
) e e o I elesian
& COME HERE FROM D1 FOR SRHL+ SLHL 61601850
* 61601860
OGTBOF ~ SCHL - TI ~ MER¢15 S s m e “BIGUIBTY
047500 SLHL2 LI MRO.0 (MRO) = 0 FOR LOGICAL SHIFTS/ROTATES 61601880
047000 SLHL3 LI FLR+0 61601890
adicad Do ~ S St
A4DCY2 BF AROD » SLHLNX 61601910
046840 A MDR + @4 MDR 61601920
w7052 SLHLNX L GvMARyYDPL “TQ)Y = SHIFT 7 ROTATE MASK - 8IE0193N
* BUMP YD FIELD 61601940
06684C M MOK « Gy FDR o F (MDR) = SHIFT / ROTATE COUNT = 0331 61601950
. o - o 1YDY " € (RIT - - “B1601960° T
003003 L Q1 YDML (@) = (R1+1) 61601970
AGBHEC BF GySHIFTO ABDRT IF COUNT = 0 61601980
297000 THRUBZ LT = FLR¢U,02 R : 61601990
* 61602000
* COME HERE ERCM D1 FOR SRHAs SLHA 61602010
T - o ‘ 81602020
047BOF SLHA LI MAR 15 61602030
6c300c SLHAL L YOLYDsF 61602040
A43IB3E BF L+SLHLZ 61602050
B4T580 L1 MRO 80" 61662060
0474AD EXB  MROyMRO (MRO0O) = SIGN BIT 61602070
PE%{o.12 B SLHL3 ™ o o D 5 11 1-1 11
* 61602090
% COME MERE FROM D1 FOR SRAs SLA 61662100
* ' ) ) : 61602110
047B1F SLA LI MAK s 31 61662120
A43CYH B SLHAL 61602130
o * 616062140
* COME HERE FROM D1 FOR RRLs RLLv SRLe SLL 61602150
* 61602160
0YTBIE SLL LI PAR 31 £1602170
A4AC3E " SLHL2 61602180
* 61602190
% CUME HERE FROW D2 FOR SLLS+ SLHL EEE—— —&I602200
* 61602210
047640 SLHLD2 L CNTR+MDR 61602220
“1¢3004 o L YD+ YD SLACO SET € FLAG 61602230 -
£C300C L YDy YDF+IR SET CC 61602240
* 61602250
. B . L ) e
* 61602270
DHTEHO sLLb2 L CNTR yMOR 61602280
Y3008 L™ YDEG'YDSL+CO - T 61603290 -
03002 SLL1D2 L YD YDP1 TO INCREASE YD FIELD 61602300



18 E T A ¥
T INTERDATA WODEL &716 MICRU-PRUGRAW 05-0&IR01AY3 PAGE g
057 0C200C L YD+ Q¢F 61602310
058 T 0C300% C YoMy, Y, ... T - 61602320 B
ﬁ} 059 cobDo2c [v] YO+ YDeMRO+F+IR OR IN SIGN BIT. SET CC ! 61602330
* 61602340
* I 61602350
» . ©€1602360
05A 047640 RLLD2 L CNTR+MDR ) 61602370
— 058 183009 L T YDIGYYDWSLHCI - - 61602380
05C AL3CS6 8 sLL1D2 i 61602390
. * 61602400
T ¥ - - 61602410
* 61602420
| 08D 047645 SLHAD2 INC CNTRMDR (MDR) = SHIFT COUNT . 61602430 )
TOSE T ICAO0A T T T T OYOWYDNSLFCO T SET C Tt T T U g 16G2R0 T T
05F 143000 L YD+YDeSR , 61602450
060 c¢DhoO2C Q YDeYDeMROsF+IR SET CC . 61602460
HE A hett) — ' S O BRTD
* COME HERE THRU DROM2 FOR SRHA i 61602480
* 61602490
61 T 0CI00C T SRHADZ U YD YDOF T e e e T 1602500 T
062 03r100 INVI @Qs0 (Q@) = 'FFFF! 61602510
| 063 843865 HT LoSRHLl 61602520
: i SO, A S 5 St S e Y NERD
* COME HERE THRU DROM2 FOR SRLS & SRHL 61602540
: * £1602550
064 - 007D00 T SRHLDZ TT ~~  FLREGeQ ~ " T T T s s T e e e 1602560
065 047640 SRHL1 L © CNTR+MDR 61602570
066 143008 L YD+ YD o SR+CI+CO 61602580
FaeT T CCI00CT T NLONG L YO YD«F#IR " TgEYCC oo T e T 81602590
* . 61602600
* 61602610
e g e e e e e e e © e e e Py UBEBO
068 047640 SRLD2 L CNTRMDR 61602630
069 10300A SRL102 L YDEQs YD SRHCO . 61602640
TOBA T ARACHE T T TR T SLLIDE? T T T T oo Tomow e e T R1602650
* : 61602660
* 61602670
— — T T PY T YT
06R 047640 RRLD2 L CNTR+MDR 61602690
06C 103009 L YD2Q+YDeSR+CI ‘ 61602700
OeD AGICSE T TR B 4 I 52, © 81802710
» 61602720
L * COME HERE THRU DRQM2 FOR SRA ) 61602730
I 06E 057845 SRAD2 DEC MDR +MDR (MDR) = SHIFT COUNT = 3 (0230} 61602750
06F 04784C L MOR «MDR o F . 61602760
70 CAG3469 T T T TTUBET T T GYSRLIDZ ’ TGO U0 LASY SHIFT . T U B1elRTT0
071 103000 I YDEQ+YD ¢« SR SHIFT RIGHT R1 & R1+1 DNCE 61602780
072 0DURo20 Q YO «YDeMRO OR IN SIGN BIT 61602790
y 0TI 247000 ‘ LY TTFLRWDWDZ TTTTUTTTTLOOP THRU D2 T T o T 8Y602800
‘ * 61602810
| * 61602820
i_ e e e e e e * . —_— - - B S S — ——— e [ - S Slsuﬂﬂ - o ——e
i 074 O47640 SLAD2 L CNTR+MDR 61602840
L 078 183000 L YD2Q+YDSL 61602850
(? O T EB30OA T T UL UTTTTUYDEWYYDYSLICO T T BETY T T Y -3 -1 1 }-1: 11
077 103000 L YDAQ+YD SR ) 61602870

e e e o et e e e et e et et e e o et e e e e e et it s S e g e e b e S e e e



——— - ~—INTERDATA MODEL &716 MICRO-PRUGRAM US<UGIRUIALS PAGE &
078  AW3CS6 8 SLL1D2 61602860
078 A%sCSe - bz - . 6602002
* 61602900
* 61602910
079 ORTAR0 T T STH L MARvFPRD {FARY = EFFCETIVE 2ND OPERAND ~ T elebd2%920
07A 043800 L MOR+ YD (MOR) = (R1) 61602930
078 602000  STH2 L QvQ MW WRITE HW TO MEMORY 61602940
~g7C " CHICO0 ST CCFLRYPSWAIR T T T - B - - gTE02950
x 61602960
* 61602970
M e ——
070 D4S8Y4E AHM A MDR + YD «MDR ¢F+CO SET FLAGS 61602990
O7E  A43C19 ) RD2 61603000
07E _ €19 o . o B
* COME HERE IF SIGNS DIFFER FOR CHe CHI & CHR 61603020
. 61603030
- o7F “oO300T “DTFFER L QvYDeF - ~SAVE YD TN @y SET GyL FLAGS ~ ~ ~GI&0U30W0
080 1C300A L YD.YDsSL4CO SET/RESET CARRY 61603050
081 €C2000 L YO.Q IR SET CCe 61603060
081 cc2000 . L YOsQeIR  SET CCe R £ 1 1~
* 61603080
* 61603090
- . I e e
‘ * ILLEGAL INSTRUCTION OpP-CODE DETECTED 61603110
* 61603120
g8z 057215 ILEG DEC  LOC.LOCT " DECREMENT LOC BY 2~ T E1603130
083 047B30 LI MAR s ILGPSW 61603140
084 A43DBC B GENSWP SWAP FSW 61603150
084 AwDBC o o __SWAP £1 i e
%« COMMON FOR NHR (D1) & NH+ NHI (D2) 61603170
* 61603180
- U85 CESUZC ~ NHR N~ YD YDeFRO.F#IR S ')+ C: [
* 61603200
* COMMON OHR (D1) & OHy OHI (D2) 61603210
- e o . _ e —
086 cDLO2C OHR 0 YD+ YD MRO+F+IR 61603230
* 61603240
S = g EgMRON XHR (LI) 2 XHv XHT (D2) - - 61603250
* 61603260
087 CFb02C XHR X YO«YDMROF+IR 61603270
087 CFd02c  XHR X YD.YDuMRO:ER e ) _ At
* COMMON LHR (D1) & LHe LHI, LIS (02) 61603290
M 61603300
-8B~ CCT02¢ LHR L YDMROWF#IR - T - ~ 61803310
* 61603320
* 61603330
I : o o _ R
089 CCFO3C LCS TCMP  YD2YSIeF+IR 61603350
. 61603360 .
B “% ‘COMMON CTHR (DIT & CHe CHI (02} T e T RIEU3BTO
* 61603380
08A 03502C CHR X Qe YD MIROWF COMPARE SIGNS OF BOTH OPERANDS 61603390
~—U8B BYIBTF -~ ~BY  LWDIFFER “IF DIFFERENTs GO TO OIFFER ~ — ~— —~6I603%00
* 61603410
@ * COMMON CLHR (D1) & CLHs CLHI (D2) 61603420
o e e T T TN s T e T T T e T ’*_“G‘ﬂ_am‘o“ﬂ_—
08C COLO2E CLHR S G+ YDYMRO'CO+F+IR 61603440
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* , 61603450
- —%COME THER THRU DROWI FOR LIS+ AIS & SIS €1603460 -
| * 61603470
08D 247430 MM L MRO+YSI D2 61603480
i ® 61603490
« COME HERE FOR ACHR (D1) & ACH (D2) 61603500
* 61603510
~OBE “OYTCO0 ~ATH T FLR'PSH GETOLD CCINFLR — —— - ——— —  &leas%2s
* 61603530
, * COMMON AHR (D1) & AHs» AHIs AIS (D2) 61603540
e x U
| 08F ccs02F AHR A YD, YD +MRO+CI4+CO+F+IR 61603560
! * 61603570
, : - - % COME RERE FOR SCHR (DIT & SCH (D2} - ~——gI6035B0
i * 61603590
090 047c00 SCH L FLRyPSHW GET OLD CC IN FLR : . 61603600
090 ou7c00 o e — -
* COMMON SHR (D1) & SHy SHISIS (D2) 61603620
» 61603630
091~ TCUO02F — ~SHR ~ S~ YDy YDvMROTCIFCOFFHIR <o - EIB0BGRT T T
* 61603650
* 61603660
99z~ T2502C  THI — N~ @+ YOWMRUVFFIR e - GIBUBETO
* 61603680
* 61603690
e ARE-TCSDRANCHES _ . i e SRE0B680
* - 61603710
* 61603720
e - = - g~ COMMON BALR (D17 3 BAL (D2) R 1603730
> 61603740
093 0CT010 BALR L YDsLOC (YD) = INCREMENTED LOC 61603750
~—09% 047220 ~ BRANCH L~ LOCMRO ~ - ’ e - E1603760 0 T
098 CH7CO0 NOB L FLRePSWe IR 61603770
* 61603780
* COMWON BTCR (DY) & BYC (DZY~ S 13- 1 I
* 61603800
096 B4ECIH BTCR BT  MSKeBRANCH 61603810
ST EETEOT T U~ ELRYPSWRIR T e - “¢1603820
* 61603830
* COMMON BFCR (D1) & BFC (D2) ' 61603840
IR : . CR (D1) & BFC (02) L Gleosers -
098 A45CI4 BFCR BF  MSKsBRANCH 61603860
099 C47C00 L FLRPSWs IR 61603870
| 099 cetcoo b FLRY o . Gleozero
* 61603890
* SHORT BRANCHES 61603900
— —E - - e 3 €113 1
* 61603920
* COMMON FOR BTBS, BTFS (D1) : 61603930
..., COMMON FOR B SO 1.1 LA
09A 845C9D BTS BT  MSKsSHORTB IF ANY CONDITION TRUEs ERANCH 61603950
| 098 cu7C00 L FLRyPSWe IR ' 61603960
Cu7 . _ . SRR . [ ... S—
% COMMON FOR BFBSe BFFS (D1) 61603980
61603990

*® .
B vOBC. . BGECES - BFS BT~ MSKyNOB

09D 057218 SHORTB DEC LOC+LOC DECREMENT LOC BY 2

e e e e et et et p e et o e At ot Al A Mt et St e i et bt s e e s o

YN TRUEs DON'T BRANCH 61604000

61604010



m——""INTERDATA MODEL 6716 MICRO=PROGRAM US<UEIROIALS “PAGE 8
09E 007030 L Q+YSI 61604020
“TO9F 20030 T T T R T @Y YSIOvDZE Q) = DISPLACEMENT IN ¥ OF BYTES ~— 61804030
‘ * 61604040
#* COME HERE THRU DROM2 FOR BTBS. BFBS 61604080
R - o - T 61604060
DAD 012000 BKWORD TCHMP @40 GET TWO'S COMPLEMENT 61604070
* 61604080
e e e - EORE HERE THRU DROWMZ2 FOR BTFS, BFES 7~ 77— 7w T R 16 08090
* 61604100
0Al .04&2310 FRWORD A LOCsQLOC INCREMENT OR DECREMENT LOC 61604110
FGRZT CWTCOD T T T U FRRAPSHO IR T T T TEIB0YIZT T T
* 61604130
* 61604140
; - — - “BRANCH ON INDEX INSTRUCTIONS =~~~ "=~ =77 = oo mmmrrse o g ie 0150 0
| * 61604160
: * 61604170
- - % COME AERE “THRU OROMZ - S R > ¥ -Y:1 3 8:11
* 61604190
: O0A3 013025 BXH 5 QeMRO«YDsJAMCISCO {Q) = DECREMENTED INDEX ~ LIMIT = 1 61604200
|-pAW  AWICAE - B Bl ba i Q) = DELREARNIED HVE AL St
| * 61604220
i * COME HERE THRU DROM2 61604230
b g e LR o e e e P
i DAS QODO2A BXLE S QeYDIMROCO (@) = LIMIT - INCREMENTED INDEX 61604250
i * 61604260
‘- OAG BYICAB T TBX1 BT CyBXHOB o B e U BLEORZTO T
[ 0A7 o0u47240 L LOC yFDR 61604280
| oAs cus7co0 BXNOB L FLR'PSWyIR 61604290
e = e iR . e g TG
! * . 61604310
! * BYTE HANDLING INSTRUCTIONS 61604320
: . e RANULS : bk . L . e e e 1E08330
g * 61604340
! * 61604350
% COFME HERE THRU DROM2 FOR LB I o T T BI604360
* 61604370
0A9 OuTHLO LB L MRO+MDRCS (MRO 7:15) = BYTE TO BE LOADED 61604380
|09 ouTReo & L "RQ+MDR.CS _(MRO T 3YTE TO BE LOA - e1£08350
* COME HERE THRU DROM1 FOR LBR 61604400
* 61604410
OAK - 0CTOZ0 - LBR YO HRD - } S e TETRNDT
0AB OESIFF NI YDeYDotFF ISOLATE BYTE 61604430
GAC C47C00 L FLR+PSWeIR 61604440
B = ) tPSWelk ) e e O
* COME HERE THRU DROM2 61604460
* 61604470
OAD TD655FF CLB ~ NI THROYYODY'FF¥ T (MRO) = LS BYTE OF IST OPERAND ~ ~ Gl60A%BU
OAE O0O071FF LI Qe FFY 61604490
OAF 0260CO N QeG1MDRLCS (Q) = LS BYTE OF 2ND OPERAND 61604500
~TUB0 T CSBEZE 3 T RROYMROVGF4EO+IR ™ 8ET ©C T T T o TR T1e 068100
‘ * 61604520
g * COME HERE THRU DROM2 61604530
} e T e T
0Bl 043400 STB L MROYYD 61604550
0B2 O04T7BAQ £EXB  MDR+MNRO 61604560
005 AWBCTR - TR ETH2 T T T e T e e 61604570
* 61604580
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(- ’ * N 61604590
* 61604600
0B4 047820 STBR L MDR+MRO (MDR) = SECOND OPERAND 61604610
0BS5S 047801 LI MAR .1 {MAR) = 0ODD . 61604620
—0B6 093400 L MRO+YD {MRO) = 18T OPERAND ] 61604630
087 O478A0 EXB  MDRMRO GET LS BYTE FROM 18T OPERAND 61604640
0B8  2C7240 L YSeMDR D2 INSTRUCTION READ THRU DRDNM2 61604650 ~
K 61604660
» 61604670
. » 61604680
~—OB9 2CTOAT " EXBR T EXB T YUWMROWDZ T T IR THARU OROMZ T T T BIGDHED T T T
* 61604700
| »* 61604710 -
: - ¥ €1604720
* 61604730
* 61604740
[ e e e TOME T HERE THRU T DRUM2 T N 3 T 111 ¥ 41 A
* 61604760
0BA 841C95 LM By CeNOB i 61604770
- OBB TS TE2S T T T TTPEC T MROUZMROYMR T T T PDECREMENT TOUNT T T T T TR IBURTRD
OBC O046AS50 A MAR + Q¢ MAR 61604790
0BD 2C7042 L YOP1+MDRD2 LOAD GENERAL REGISTER . 61604800
Bt ) bt o ot
| * COME HERE THRU DROM2 61604820
} » 61604830
| T OBE 043802 STH UTTTTUTMDREYDPL T T T e = e e G URBRY
| OBF 657425 DEC  MROyMRO MW SYORE GENERAL REGISTER INTO MEMORY 61604850
. 0CO 841C95 BT CoNOB ; 61604860
CegCYT ZRBAST T T T AT T MARWGEMARYDZ T T T TINCREMENT MAR. LUOP THRU U2 T T T B1B04ST70 T
; * 61604880
5 * COME MERE THRU DROM2 FOR LPSW , 61604890
L S s e e e R
, 0C2 043400 LPSK L MRO YD SAVE YD IN MRO ) 61604910
|_0C3  A43DCY a LPSW1 . 61604920
0t c s S p g
1 * COME HERE THRU DROM1 FOR EPSR [ 61604940
* 61604950
I‘“"UC"}"' DR TUHOD T TEPSR T LT TEARUSPSW T T T T T e e o g 36 k980T
' ocs ocTo20 L YO MRO (YD) = OLD PSW 61604970
0C6 044000 L PSW+YS NEW PSW 616064980
QET TARSDCE T T T T RS RE T T T T S T e e e e e S e 1604990
* 61605000
* COME HERE THRU DROM2 61605010
a2 V. e e e Y AT e
0c8 003000 SINT L QYD SAVE YD IN Q. 61605030
0C9 OCT7IFF L1 YD+ 'FF (MRO) = 2ND OPERAND = DEV ADR 61605040
—OCA IES020 T TR TTTTTYDWYDWMROVSL U T T YD) ® 2 X DEVADR S © BIEUSUSU T T
0CB A43DA0 B SINTL 61605060
* 61605070
b = COME HERE THRU DROWZ T T e gy g R0
' * 61605090
[ occ A43DEA svcb2 8 svcl 61605100
- " ¥ T T T T e e e e e 616080
* 61608120
\ * SHORT SHIFTS : ) 61605130
e g S i 61808140
* 61605150

e o e e e e e e e et et e e —— — — et ——— — — et o T et e i e e e e Attt s e et et s
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- 61605160
- ® T T - g1608170
* COMMON FOR SRLSe SLLS (D1) 61605180
* 61605190
—OCD " 0%783C  SLLS L “MDRVYSIF TMORY £ SHIFY COUNT™ 61605200
OCE 843446 BY 6+ THRUD2 61605210
0CF CC300C L YD+ YO F+IR ABORY IF COUNT IS ZERO 61605220
B TR - - T 61605230
* 61605240
* RR TYPE 1/0 INSTRUCTIONS 61605290
A T . T T R Y6082600
« 61605270
* COME HERE THRU DROM1 FOR AIR 61605280
T I o T - - T 616052950
| oD0 O0C7071 AIR ACK YD GET INTERRUPTING DEV ADR IN R1 61605300
i * 61605310
[ ~———— 4 “COMMON-FOR RDRv WDORv RARY WHAR+ SSRv OCR 51605320 T
i * 61605330
P 0p1  O43EO0L IORR ADR YD ADDRESS THE DEVICE 61605340
gp2 eovioo T T T LITTTRENONDR2 T T T TRy = 0 T T T T 1605350 0 T
i * 61605360
: * 61605370
: - "% BLOCK I70 - T s e e 16 053800
* 61605390
; * 61605400
: -~ COME WERE FOR RBR: WBR T - T ETEUSHIT
: * 61605420
. 0D3 043E01 RBRWBR ADR YD ADDRESS THE DEVICE 61605430
oD% OBTHIL T T 1L T MROWYSIVCYDESWAT T T T oo % 1)1 21
| 0DS 003A02 BLKRR1 L MAREQ YOP1 (MAR) = BLOCK START ADDRESS 61605450
{ opDe 057425 DEC  MROMRO 61605460
UUDT A%ICDE BF C+BLKRRT - T o “&1605470
i op8  J43800 L MORYD {MDR) = BLOCK END ADDRESS 61605480
; * 61605490
|~ - © 7 % COMMON TO WBVRBYWBRVRBR 5 € i1
i * 61605510
i 00D9 BLKIO1 EQU  * (MAR) = BLOCK START ADDRESS 61605520
CUORY T 01664067 T T 0§ T CQvEMDRe@ - S {aT = ¥ OF BYTES TO BE TRANSFERRED 61605530
i ODA 00200¢ BLKIO02 L Q1GsF SET FLAGS HERE 61605540
0DB  B8H39D8 BT LeFINISH 61605550
Fgpe w0200 T T “WVQY PR E— . - e 16085600
g oDD 047CT2 BLKIO3 88 FLR 61605570
. ODE 8421D9 8T V+3+Ly TERMIN IF BAD STATUS / TIME-OUT. TERMINATE 61605%80
T UDF B4ICDD BT CYRLRIOS "~ ~ LOOP TILL BSY DROPS 7 77 &1605890
! oeo 202000 L @e0+D2 GO TRANSFER THE BYTE 61605600
* 61605610
- - % COME HERE “TARU DROMZ FOR WB & WBR — - . BIE05620
: * 631605630
| OE1 O47ECH WBR K0 MORYCS WRITE A BYTE TO THE DEVICE 61605640
! 0EZ " 00AQ0S DEC  @v0° T DECREMENT BYYE TOURT g 1E05650 T
0E3  A43CE7 3} RB1 61605660
: * 61605670
! B & CORE HERE THRU DRUMZ FOR RB & RBR - - BRI S ¥711.1:1) B
i * 61605690
ouTUTH RBR RD MRO READ A BYTE FROM DEVICE 61605700
ONThTA A e : . XEOETIO
* COME HERE FROM EMULATION SEQUENCE FOR AL 61605720




0 USRS USSR VS UV PSS USSUS SRS IS S S SR RS EEEENpE L

—~————"~ INTERDATA MODEL 715 MICRU-PRUGRAM U5=061R0IA13" —PAGE If -
* 61605730
—OUES O4TBA0 ~ FROMAL EXB ~ MOR+FRO - B 61605740
0E6 60A005 DEC ~ QeQoMW WRITE THE BYTE INTO MEMORY 61605750
“'| 0ET O047ASS RB1 INC  MARJMAR 61605760
T OEB “AY3CDA B BLKI0Z B U1 1% & 4]
» 61605780
* 61605790
- * o S, 1117111 B
# COME 'HERE THRU DROM1 FOR DHRi THRU DROM2 FOR UH 61605810
- * 61605820
CTREYT CAGAEQOD T DHR T TT®ET T TDHRY T T T - o o 61605830
* 61605840
% COME HERE THRU DROMi FOR MHR{ THRU DROM2 FOR MH 61605850
- . : YHRU DROM2 FOR MH I ey -
OEA A43E32 MHR B8 MHR1 61605870
* . 61605880
o e g COMEHERE THRU DROMI FOR MHURT TRRU DROMZ FOR WHU ~~~ = — "~ 51605890
* 61605900
OEB A43E4S MHUR B MHUR1 61605910
e AEERR 3 e . ) R L
% SHIFT COUNT FOUND TO BE ZERO 61605930
. 61605940
—OEC 043800 SHIFTO L~ “MORYYD SAVE YD IN MDR " = T T 7 T TTTRIB05950
0ED 0C7110 LI YO 16 61605960
OEE O0ES05C N YO+ YD+ MARF SEE IF LONG SHIFTS 61605970
~UEF~ OCTO&D" — ¢ T YDVRDR ~~RESTORE YD~~~ S 1605980
OF0 A43467 BF - GsNLONG 61605990
OF1 047D00 LI FLR+0 YESy CLEAR FLR 61606000
FOFZ  A%SCSET T B SLLID2 SO SET CC -~~~ 0 T T T R EUs0I0 -
i .
f
| .
}._..,_. S — — - - e e e e [ U [ — — - _ — — e
|



v o T INTERDATA MODEL 6716 MWICRUSPROGRAM U5=061RUIAIS ™ PAGE 12

ORG  v100* . 61606020
. ORG o U R e B} eleoesss
* 61606040
* ON POWER UPy %100 IS JAMMED INTO RAR 61606050
s O A A e BRBED
* ‘ 61606070
100 007102 PWRUP LI Qe2 61606080
7101 BH4EDYY - BT HWeALDI YWY ACTIVE ON POWER UP YF ™7~ 7 " 8I8060%50
: * ALO IS IN THE SYSTEM 61606100
* 61606110
= ALU TS NOT HOOKED UP IN THE SYSTEM =~ ~ 7~~~ =~ = o oo e rgue1en
* 61606130
102 047B24% LI MAR ¢« APSW 61606140
“103 4%7BZE6 LT UMARYALOCTYMR T T . co T B1606150
104 047041 L PSWIMDRCYDESWA LOAC PSWe CLEAR YD FIELD 61606160
105 44750F Ll MROV15¢MR . 61606170
106 047250 L "COCYHOR ©oT T LOAD T LOC o T T BLeteIBY T
107 047B22 L1 MARK + PNTR 61606190
108 402000 1 Q+Q¢MR 61606200
109 O&K7A40 L. MARWFDR i o o oo T T 81608210
10A 457425 LDREG DEC  MROJMROWMR 61606220
. 108 OC7042 L YOP14MDR LOAD GENERAL REGISTER 61606230
- 10¢  O46AS0 A MAR G vMAR ‘ ~ INCREMENT MARBY 2~~~ 1606240
100 A41DOA RF C+LDREG LOOP TILL ALL REGISTERS ARE LOADED 61606250
» 61606260
10E ~ 087501 LI FRO.1 ‘ o ' T 61606270
10F 0&7E21 ADR KRG ADDRESS THE OISPLAY PANEL 61606280
110 047B20 LI MAR 200 61606290
C 7111 403000 L- WeYDWWR ™ © "SAVE YD IN @ FOR FMF o TR e 06300
; * 61606310
{112 o47cH0 L FLReMDR (FLR) = SAVED DISPLAY STATUS 0:3 61606320
U113 842115 BT V+G+LLOCDIS ‘ IF WAS NOT IN RUN MODE+ DISPLAY LOC 61606330
; * 61606340
* DISPLAY PANEL WAS IN RUN MODE 61606350
L . M LAY T : o o . e eTR0B880
114 846DS3 BY ARST ¢ MMF IF PROCESSOR IS EQUIPPED WITH AN 61606370
* AUTO-RESTANT OPTIONs DO MMF PSW SWAP 61606380
115 047410 LocdIs L "MROVLOC DISPLAY LOC IN D1 2 D2 T 61606390
116 047945 LI MDRe 45" INDICATE FN 5 61606400
117 04780G MARD L1 MAR « 0 DISPLAY O IN D3 & D& 61606410
A SRR R LT B DISPLAY B AN U9 ¢ e ETE0E820
118 O47E24 OUTDIS WD MRD D1 = (MRO 8:15) 61606430
119 Q047EA4 a) MRO.CS 02 = (MRD 037) 61606440
U118 DWTESH Coan RAK (i3 = (MAK 8315} o T T 61606450
' 118  Ou4TEDG WD MARCS D4 = (MAR 027) 61606460
11C  OQ47E44 LD MOR D5 = (MDR 8:15) 61606470
et A e R : Abk eslod . e ETETGWEO
* 61606490
* UN~INTERRUPTABLE IDLE LOOP 61606500
. RRUFTABLE 1ULE LOUF v e . e E1E0ERID
11D 002001 IGLE L Q10 eCYDESWA 61606520
! 11E 00300% L Q+YDCYDASKA SAVE YD IN @+ WAIT LIGHT ON 61606530
STYTIF C BRAD2F T T IDLEY BT CATNZIDLEX "~ 77 77 7 T T T T T e e e e B RS U T
! 120 A4FS51F BF PPFIDLEL 61606550
N * ) . . ... .. 61608560
j— g o e B OERTE
* 61606560
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* POWER 13 GOING DOWN 61606590
F - €1606600 -
121 047824 PWRDWN LI MAR+ APSW ’ 61606610
122 047800 L MDR +PSH 61606620
1237 B47H26 LY T T WARVALDGY MW T SAVE CURRENT PSW R o 6160630 T T
124 047810 L MDRLOC : 61606640
125 647B22 LI MARYPNTR MW SAVE CURRENT LOC 61606650
TI26 T RRTSOF T T LT T T THRRDZWIS VAR [ % ¥ -Y 11 -7 -1 - A
127 047A41 L MAR+MDR«CYDASWA (MAR) = REGISTER SAVE AREA START 61606670
128 .007102 LI Qe2 61606680
129 043802 SAVREG L~ MDRVYDPI - B 3 17 11731/ A —
12A 657425 DEC  MRO'MRO MW SAVE GENERAL REGISTER 61606700
i 128 0H46AS0 A HAR+Q/MAR . 61606710
12T AYID29 BF T CYSAVREG T T T LOO0P TILL TALL REGISTERS ARE SAVED ~— BIG06TZ0
* 61606730
120 047844 POW L MDR + MDR + POW WAIT FOR MEMORY WRITE CUMPLETION . 61606740
I SYSTEN CLEAR —— "~ DR 3 5[y 4.1/ A —
i 12E A&3D2D B POW 61606760
! % 61606770
1- [ — Af . ———— . i+ e At—— e i e e e P —— - 3 usl‘um-a»<
{12F  BuBBU3 IDLEX BT SNGLCLRWT IF SNGLe+ RESET WAIT BIT IN PSW THEN 61606790
! * DO USER'S INSTRUCTIONS. 61606800
{" - - T * o - . T T 81606810 T
‘ * CONSOLE SERVICE 61606820
| » 61606830
i - - % ADDY ROV WRTY RUNy REG N DR FN N KEY(S) DEPRESSED, T ST T BIGURBRT
: * 61606850
130 047501 CONSER LI MRO+1 . 61606860
LB CORTEZL T T TTTRADRTTMRO T T T oo RDDRESS” THE DISPLAY PANEL T BIGUBBTU T
! * YD IS SAVED IN @ 61606880
| 132 oc7180 L3 YD 0800 61606890
—T35-UEsEUR - BT Y e e = o N RRALRODE— ~ - g1ecEROT -
( 134 Q47€21 ADR  MRO 61606910
135 o0c7072 SS YD : 61606920
136 T U43400 T TRRONYD T T T T T T (RO BYIB) ¥ DISPLAY STATUS 0317 T T B1808930 -
137 047704 LI CNTR % i 61606940
| 138 143000 L YD.YDsSR SHIFT RIGHT YD & TIMES. 61606950
CTY3GUOGTBREY T TUULTTT O RARWYZOE O T T e e T T T T 18 U6980
13A 043800 L MDR « YD X'20°(12:15) = DISPLAY >TATUS 023 61606970
138  643C00 L FLRsYD MM (FLR) = DISPLAY STATUS ;:3 61606960
IT3TOCR000 R YO @ R TRESTORE YD TTTTTTTTT T TUE1808990 0 0
* 61607000
130 84B559 BY SNGL ¢ CONTIN . IF SNGL+ 60 TO CONTIN 61607010
—YI3E " BH2DSD BT U VWFRNREG T T T PN N OR REG N KEYS DEPR:SSED — 77 7 81607020 7
13F  047A10 L MARLOC ; 61607030
140 402000 L QeReMR READ HW SPECIFIED BY LG 61607040
IGY 8GBIed T BT TEYADDWRT T 7T T T ADUD DR WRT "KEY DEPRESSED T B160T0S0
142 843568 aT GvRDKEY RD KEY DEPRESSED 61607060
* IF NONE ABOVEs RUN KEY :s DEPRESSED. 61607070
. ABUVE = 107080
0143 CLRWT EGU  * YD 1S SAVED IN @ 61607090
143 0cF101 TCHPI YD1 61607100
IR I4BOD0 T T LT T YDy YOw SR B TYOY & YIFFFY — 7 T T T TR IEUTIAT
148 065000 N PSWeYD+PSW RESET WAIT BIT IN PSW 61607120
146 A43DA9 B SINT2 61607130
PR . n *x T - T T ’§16071'40 - -

* SUPPORT ROUTINES 61607150



i
i

* 61607160
[T T AL0 SUPPORT 3 LOAD PROGRAM FROM ALO INTO MEMORY. START EXECUTION. 61607170
= 61607180
0147 ALOY EQU * THE ALO (HW DEVICE) IS ADDRESSED 61607190
[ [ - T ON POVMER UP. 61607200
147 047074 RO  PSW GET PSW 61607210
148 047274 RD  LOC GET LOC 61607220
I%9 T O0%TAYR T RD WAR T T T UTUTTTWARY 2 PROGRAM START ADDRESS 61607230
144 0C7074 RO YD (YD) = PROGRAM FINAL ADDRESS 61607240
148 . 14005C s YO+ YU+ MAR s SR4F ((YD)} = # OF HALFWORDS IN PROGRAM 61607250
T IC CANIBID BF ByIULE T IF T NON=POSITIVE s ABORT URNLOADING ALD 81607260
* ' 61607270
1480 047874 ALO2 RD  MDR (MDR) = NEXT HW OF PROGRAM 61607280
CI4E 6CBOOS " "DEC YDSYDWMW ~  ~  WRITE THAT HW INTO MEMORY — =~~~ 61607290
' 14F O4GASO A MAR + @+ MAR INCREMENT MAR BY 2 61607300
150 A41D40 BF  CyALO2 . 61607310
150 mwbso PR i L S 4142
| 151 1c700A LSU3 L YO+PSWeSL+CO LOOK @ PSW WAIT BIT 61607330
152  A43DD6 8 EPSR3 61607340
152 A4zppe 8 EPSRZ < s A
* ON POWER UPy+ CONSOLE WAS IN RUN MODE &% AUTO-RESTART PRESENT 61607360
* 61607370
o TBE-ARE —EQU- W = == YO T BAVED—TN-G~ -~ ey T8l
1535 17000 L YD PSWeSL LOOK @ PSW02 61607390
184  1C3000 L YD+ YD eSL 61607400
155  1C300A L YD'YDySL+CO S e e e TR
156 0C2000 L YD+ RESTORE YD 61607420
* \ 61607430
157 B41DBB BT CCMMALFL - T~ DO MACHINE MALFUNCTION INT PSW SWAF BI6U74%0
. 158 A43D43 B CLRWT 61607450
! * 61607460
= * ‘SNBL IS SET o o ’ - S E160THT0
l * 61607480
. 159 007102 CONTIN LI Ge2 61607490
15A° 086210 A LOCG+LOC" "~ INCREMENT LOC BY 2 S 1EUTS00 T
158  047D00 LI FLRsO _ 61607510
| 15C  A43CO01 8 START1 PO USER'S INSTRUCTION 61607520
| 1sc . STAR , USE NSTRUCTION . SrenTsa
* FN N OR REG N KEYS DEPRESSED 61607540
* 61607550
- ISp  B¥1DTS FNREG BT  CeDISPLY © STATUS = IIXXXXXX = NOT FN' 0 ~~ ~ ~~6I&UT560
15 047C20 L FLRyHRO 61607570
15F 840175 BT CHV+G+LoDISPLY 61607580
LSF . G+L. 9D o L o - 81607880
160 047501 LI MROs1 CONSOLE INT.(FN 0) 61607600
161 047C80 EXB  FLRePSW 61607610
--162  BYIDIE BT ©  CT+CONINT ~ ~ ~ PSWO% = 1, SIMULATE CONSOLE INT. 1607620 ~
163  A43D43 S CLRWT 61607630
* 61607640
* ADD OR WRT KEY DEPRESSED e E1E0TE50
* 61607660
le4 047874 ADDWRT RD  MDR (MDR 8:15) = (S1 SWITCH REGISTER) €1607670
-YE5- OUTOF® - ROC @CS T T "G UTY ) = (52 SWITCH REGISTER) 61607680
166 046640 A MDR+ G+ MDR (MDR) = S2,S1 61607690
167 B4356F BT  G+ADD 61607700
L 167 suwsser . BT GADD o SleRTION

|
|
|
b
i
|

=" INTERDATA WUDEL 6716 WICRU=PRUGRAM U5-UGIRUIAIS PAGE IH

* R0 KEY DEPRESSED 61607720



[T T INTERDATA MODEL &7Y6é MICRU-PROGRAM 05<U&IRUIALS PAGE 1% T T
. ) » . i 61607730
TI68 E07I02 T ROKEY LTI~ ~Ge2vFW 0 616G77H0
1| 169 oue210 A LOCeQeLOC INCREMENT LOC BY 2 ‘ 61607750
16A C4Tu40 L MRO +MDR DISPLAY MDR IN D1 & D2 | 61607760 B
[ I6B O&TAI0 L7 TTHMARWLOC DISPLAY LOCIN D3 & D& ~— — — &1eQ7T70
16C 047980 L1 MDR, 18O INDICATE MEMORY ADDRESS./DATA 61607760
16D A43Dla 8 oUTDIS 61607790
T 61607800
* ADD KEY DEPRESSED ) 61607810
. x ) 61607820
T I6E 087280 TADD T U T LUCYMDR {LUC) = 82481 SWITCH REG. — ~ 7 eYe07830° ~ 7~
16F A43D18 B LOCDIS DISPLAY SWITCH REG DATA 61607840
1 * . 61607850
: ¥ TO HELP DISTINGUISH I70 ATN, CATN, SNGL % MACHINE MALFUNCTION — — @&1607860
! * 61607870
170 057215 HELP  DEC  LOCWLOC DECREMENT LOC BY 2 . 61607880
LafA fereRs e R R
171 003000 HELP1 L QYD SAVE YD IN @ » 61607200
172 848989 BY MALF «MMALF MACHINE MALFUNCTION HAS OCCURED 61607910
LTI CEYSDYY T T TTTTTEY TRTNGIOATN T T T T REGUEST FORCATTENTION FROW IZ0 BUS Tel1e079200 T
174  84AD30 BY CATN+CONSER CONSOLE SERVICE DESIRED 61607930
* USER PROGRAM BEING SINGL E-STEPPED. 61607940
. o DISFLAY REG N OR PSW OR LOC. 1607950
i * 61607960
* TO DISPLAY REG N OR .PSW OR LOC ETC. 61607970
S S g O A e e e EOTORE
175 0647501 DISPLY LT ° MROs1 61607990
176 047E21 ADR  MRO ADDRESS THE DISPLAY PANIL 61608000
__,m _uqmn e e e e N _S,s_,_ ‘,_,_.__‘m,,.*A,,_,,‘_-,,,AA..,. e O —— e - e e — - e N T ‘I‘Goao’lo“
* 61608020
178 007020 L QsMRO 61608030
S o - A 1117 7 7 1 e 11 -+ 7 - 11 Y 3 €1 111 1170)] o
17A 0070DO EXB  Q'MAR i 61608050
178 O46A50 A MAR ¢ Q¢ MAR : 61608060
—TC CBUTIOF o LT QT e e e g g
170 026A50 N MARZG+G e MAR (MAR) = N = REGISTER NWBER 61608080
17 05E920 ‘ 01 MDR¢Q¢ 20 (MDR) = "2N°* ; 61608090
L e e R e e TR OB 1D0
17F  047C20 L FLR+MRO (FLR) = DISPLAY STATUS Tu:7 61608110
180 841D8E . BT CyREGDIS BIT & SET (REG N) , 61608120
""" TI81 042C00 T T R LR @ T T T T T T FLRY & STATUS BITS Se&e70 T BIEUBIZ0
182 64151p BT C+G+IDLE 61608140
183 842089 BT VPSHLOC BIT 6 SET (FN % OR FN 5) 616U8150
D 1T S 1 %13 € SR - | S S ¢ ] e T 616UBLED
* MUST BE FN 1 . 6leuB170
* 61608180
s S BN L KEYS DEPRESSED T T I S smeomns e ~GYGUBI90
* 61608200
185 047874 FN1 RO MDR ’ 61608210
- ~18E - DUTOFH e e oy e e e et . e P UBERE
' 187 048040 A PSWeQeNDR (PSW) = SWITCH REGISTER 61608230
| 188 A43DBB " FN11 61608240
r_m““mw,uﬁ»ﬁﬁ,.,”iwwﬁ, e e e TR NRBEGT
! * FN 4 OR FN § KEYS DEPRESSED 61608260
- * ; 61608270
I wY T BETCED T T PSWLOC LT UFLRYMAR T T T T TMARY TE T FOR PSWY B FAR LOT T T 61608280

18A 843915 BT L+LOCDIS 61608290

e e —— e e e e



J—

[~ INTERDATA MODEL 6716 MICRO=PROGRAM 05-UGIRUIAIZ

| 18B 047400
| 18C 047944
18D A43D17

T —

L-18E 002001
057A55

' 18F
190 043402

191 AWIDEF -

193 002001
194 003001
195 84L575
196 BEIITT
197 B844AD2F
' 198 A43D96

! 0199
' T99 < BYTS5AB
19A 047B40

" YT9ET O4TCBU
19C A41DBC

|
|
| 19D ouT471
ot B
l

19¢ 003000
“I?F ICTOZ20
: 01AD
1A0 045800
" TA1 T HC71D2
1A2 047A4Q
1AZ 047800

1
! 019E
i

1AS 047810
1A6 645AS0
T TA7 T YG5250
1A8 047040
| 1A9 o0czo00

01AB

192 A43D17

L*tut'”swxnnr*"‘

TTYARTTCRTICOT

MROWPSW

MDR o 440
MARO

* REG N KEYS ARE DEPRESSED

FN11 L
— el
LI
a
*
REGUIS LT~
REGN DEC
L
—gF
*
8
a —
*
*
WAIT "L
L
BT
" WAIT1 BT
BT
B
mi e
IOATN £Qu
CwT
*
L1
EXB
BF

*
* AUTOMATIC
*

* CONSOLE INTERRUPT

I0SVC ACK
T e
*
e
CONINT EQU
[
e
SINTL EQU
AX
e s
L
L
TR
L
A
R
L
SINT2 L
N
*

T We@vCYOESWA T

MAR ¢ MAR
MROYOP1

CeREGN— T

HARO

INTERRUPTABLE WAIT LOOP

“GVEVCYDRSWA T

@1YD+CYDESWA
SNGLDISPLY
T"MALF#ATNYHELP1
CATN+IDLEX
WAIT1

*
DATN+T0O0FA

MAR+ 40"
FLR«PSW
C+GENSUWP

I/0 SERVICE

RO

x
QYD
YD +MRUSL

*
MAR« YD+ DO
YD«ZPR
MAR ¢+ MDR
MOR+PSHW

TTPARYYUYPAR W T

MDR+LOC

MAR + YD+ MAR + MW
LOC«YUWMARVMR
PSUW +MDR

YD+
FLRPSWIR

PAGE 1&

DISPLAY PSW IN D1 & D2 61608300

T CLERR YO FIELD

61608310
61608320
61608330

DISPLAY © IN O3 3 D4
INDICATE FN &

61608350
- 61608360
61608380

DISPLAY REG N INrDl & D2 61608390

“HW ORITENTED DMA ON I/0 BUS

DO USERVS INSTRUCTION

61608410
61608420

DISPLAY 0 IN D3 & D4
MOR INDICATES REG N

61608440
61608450

WAIT LIGHT ON

YD IN @y 61608470

61608480

SAVE

61608500
61608510

IS RERUESTING ATTENTION,

"LODK 3 PSWOW

(MRO) = INTERRUPTING DEV AOR

SAVE YD IN @
LUYDYY ="2XDEVADR
FROM SINY EMULATION ROUTINE

{MAR) = 1I/0 SERVICE TABLE ENTRY

- STOREOLD PSW -~ ~  — —

STORE OLO LOC
NEW LOT
NEW PSHW
RESTORE YD

* TO SERVICE DATA TRANSFER 'REQUEST FROM DMA ON 1/0 BUS

*
IODMA EQU

61608540
61608550

61608570
61608580

61608600
61608610

61608630
61608640

61608650

61608660
61608670

61608690
61608700

616068716

61608720
61608730
- 61608740
61608750
61608760

61608780
61608790

“TEI60BB00

61608810
6le08820

81608830

61608840
61608850

61608680

T BIEUB3TO

TTTTE1808560 T T

61808820

- o

61608860
61608870

61608340

————GI&U8YU0
1608430
e GIEUBHED
_éle08ub0

TTTTTTRIE08%20

T 81608590
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e AR & AT E
——INTERDATA MUDEL &71% MICRO=-PROGRAK US-UGIRUIAI3 PAGE 17— - T
1AB 047500 LI MRO 0 61608880
‘"—IKC‘“DRYEZI*”"_‘“"_”““KDR”“'HRU_”"‘””""”f”'”—*’“‘_“RNUCR_UUUN'I”IUﬁREﬁSEE"ﬁEVICE””w’ TTTTe18088%0
1AD O&T7ATH RD MAR FIRST HW IS MEMORY ADDRESS 61608900
1AE 0O47CS0 L FLR+MAR 61608910
TTIAF 007102 LT [*EX e T CooTrrm T e 61668920
180 B439BS BT L +OMARD ’ READ IF MEMORY ADDRESS 1S5 0DD 61608930
* 61608940
T IBY TH4EAS0 T T DMAWRY AT —MARVG+MARYMR " T INCREMENT MAR. T T 777 &1&08%50° T
1B2 O4TE44 WD MDR WRITE TO DMA DEVICE 61608960
183 .8475B1 BT DATN«DMAWRT 61608970
184 C4TCO0 T T FLRWPSWEIR T T T UTFETCHONEXT INSTRUCTION L T T eleu®YBO T T T
* 61608990
| 1B% Q47874 DMARD RD MOR READ HW FROM DMA DEVICE 61609000
(TIBETEREASD T T TR UTMARGGWMARYMW T T TRRITE INTO WMEMORY Y -% Y1110} ¥t A
© 1B7 8475BS BT DATN +DMARD L.OOP TILL °*DATN® ACTIVE 61609020
188 C47c00 L FLR+PSWeIR : 61609030
e mbt e - e it N 11 1(1'1/ I —
* MACHINE MALFUNCTION DETECTED 61609050
* 61609060
e e g EG MMALF CEQUTT T T e et S X 11 1)1 ) AR
189 8u4FS21 BY PPF +PWRDWN PRIMARY POWER FAIL 61609080
1BA 84AD30 87T CATN+CONSER TO EXIT IF MICROPROGRAM: HANGS UP 61609090
T e e g e o e e T ACHINE T MALFUNCTION ¥SW SWAPS T elel0%100° T
188 047B38 MMALFL LI MAR « OMMPSW 61609110
* 61609120
s e e ey O RMONTPSWOSWAP ROUTINE 0 T T T T T mn T T g 1609130
* 61609140
1BC 043400 GENSWP L MRO YD SAVE YD IN MRO 61609150
, R e g e e St e e e e e G R R > 71113 (1]
I 18D 047800 QUEINT L MDR ¢PSW 61609170
¢ 1BE 007102 LI @2 61609180
TTIBF T 64EASD S R UMARVEZMARGEW T TUSAVE OLD PSW T T 0 77T T81s09190
1c0 o0u7810 L MDR.LOC 61609200
1C1 646AS0 A MAR ¢ G+ MAR « MU SAVE OLD LOC 61609210
- CEYTTION . CI YD IVAR T e B % ¥ 11} 1 1-11
1C3  A4BSCY aF MALF+LPEW1 61609230
* 61609240
TICY 8BF9Ce T 7 BT CMPESLSEY T T T T e e e e T 1809250
1c5 050840 0 MDR+ YD +MDR OR IN L FLAG 61609260
1cé 047100 LSET 1.1 PSWs 0 RESET MPE & EPF 61609270
e OO Uy PR S e . - T1609280 —
01C7 LPSW1 EQU * FROM LPSW 61609290
1CT 047040 L PS8uW+MDR NEW PSW 61609300
TTICE UGEAS0 T T AT T TMARWEWMART T T T e oo T 61609310
1c9 402000 L QeGeMR 61609320
1CA 047240 L LOC +MDR NEW LOC 61609330
ST g TCBT TEPSRY EQU S W T T TTTRFROM EPSRT T T o T€16U93IR0
1CB  047C80 L FLR+PSUWsCS LOOK & PSWO06 61609350
1CC  A435D4 BF GEPSR2 61609360
‘ T T g D TR b N SPUR S U0 1 1.v £ D
1cD 047880 QUENBL LI MARs80" 61609380
1CE 447000 LI FLR+0oMR 61609390
FICF  OGTAGTD T T UMARGEDR T T T TTURARY ¥ QUEUE T ADDRESS T T T TeIe0vR00 0
100 447882 LI MAR«*82° ¢ MR ; 61609410
1Dl  O0C71FF LI YO4*FF* 61609420
TwiDZ T BEBURC. . Y] YO VYD «FMDRF T REETYFLIST OIS EMPTY S . T T T Teleld9N3n T

103 843580 BT Gy QUEINT TAKE QUEUE SERVICE INTERRUPT 61609440



e N TERDATA MODEL 6716 MICROSPROGRAN 05=U&IRUIAIS ~ PRGE 1B
* 61609450
FIn% TICTO0A T 7 EPSRZ L T YDWPSWSLHACO T T CARRY = PSWOD ) 61609460
i! 1ps oc7o020 L YD «MRO RESTORE YD 61609470
o * 61609480
O TIDe T BWIDYZ T T EPSR3 BT T CWWAIT T - T 61609490
1D7 Cu7C00 L FLR+PSWeIR 0O USER'S INSTRUCTION 61609500
* 61609510
— g e - — e Y
* 61609530
: * USER INSTRUCTIONS EMULATION CONTINUED HERE 61609540
" - IR _‘., ———— et ———— e it e 1 e e 1 i 48 e — e 12 —— —— e o e e s w08 e —— U — A.___A,_.G.Imsso__m R
g * 61609560
i 1p8 047DOO FINISH LI FLR.O 61609570
“-1p9 TOZ000  CCTERMIN U B~ A T~ e % €3 k1111
i * 61609590
* ROUTINE FOR AL . 61609600
e g ) A - - e e BSEIT
1DA  84DDDC ALl BT AMOD + ALX 61609620
ipB 007100 LI Q+0 61609630
©1pe 00s0%0C T ALX A WCYMOR T T C AL YOO (@Y ADDRESS T T T T T g1BT9eN0 T T
1Dp 047878 L1 MAR,'78* 61609650
1DE 447B8C LI MAR'80" MR READ BINDV ENTRY @ X'78°* 61609660
©1DF DDEOSA g T @V@YMARYCO ] QY =% OF BYTES TO BE TRANSFERRED. 61609870
} 1E0 B410DS BY C«FINISH ABORT IF LESS THAN ZERO 61609580
i 1E1 O047EC1 ADR  MOR.CS ADDRESS THE DEVICE 61609690
1E2 087E4? oC “MORT T T —SET UP THE DEVICE C T 109700
* 61609710
1E3  047CT2 LEADER SS FLR 61609720
1E% B%21D9 : BT T V4G*LVTERMIN ) TERMINATE IF BAD STATUS/TIME=-OUT T BI&UYTI0D
. 1E5 B41DE3 8T C+LEADER LOOP TILL BSY DROPS 61609740
, 1E6 047474 RD MRO 61609750
C1ET 4HTR2C L MRO+MROF+FR 61609760
i 1E8 BH3HES 8T G yFROMAL MON=2ERO BYTE 1S READ 61609770
, 1E9 A43DE3 A LEADER LOOP 61609780
. - * : L _ . _ , 1609790
* ROUTINE FOR SVC 61609600
* 61609810
TEA 047820 0 SVel L "MDR «MRO {BDR) = SECOND OPERAND o " "eBléugszo
1EB  047B94 LI MAR s '94 ¢ 61609830
K 1EC 647B9%6 LI MAR 996 y M WRITE IT @ X'94° 61609840
©  TIED 047800 L FORFSW o T ‘61609850
i 1EE 647B98 LI MAR 98 4 MW WRITE OLD PSW & X'96°' 61609860
1EF 047810 L MDRLOC 61609870
CUIFU BUWTBYA LI FAR ¢ YOA? o MY " WRITE OLD LOC @ X'9a% 61609880
: * 61609890
.+ 1F1 007460 L MROZGYDI 61609900
- TIF2 406020 A TWy@vMRUWFMR ‘READ WEW PSW FROM X'9A" CoT TR 09910
" 1F3 0u46B9IC Al MAR+Q¢*9C* (MAR) = '9C*' + 2(YDI) 61609920
[ 1F4 047040 L PSWeMDR NEW PSW 61609930
" 1FS B02000 L Ge@eMR —~ = ‘ S % U111 1Y .
_ 1F6 047240 L LOC +MOR NEW LOC 61609950
, i 1FT ca7coo0 L FLRePSHy IR ) 61609960
e T e R e e Ry T

* ‘ 61609980
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T INTERUDATA MODEL &/1& MICRU~PROGRAM 05-D&IR0OIALS PAGE 19 T
ORG *200° 61609990
* 61610000
t DIVIDE 61610010
61610020
: 0200 HRI EGU = 61810030
200 047BOO LY MAR O RESEY REMAINDER FLAG ( +VE OR 0 ) ‘61610040
201 07F900 INVI  MDR»O SET. OUOTIENT FLAG { =VE ) 61610050
202 08THZC | FMROWMROWF 100K @ DIVISOR =~ ——— 61610060 )
203 B8u43A07 BT L +MRONEG 61610070
204 ,A4362A BF GsOV1 IT IS ZERO 61610080
T T 1810090
208 O04FH420 MROPOS TCMP - MRO+MRO MAKE DIVISOR NEGATIVE 61610100
206 047900 LI MODR0 RESET QUOTIENT FLAG 61610110
3 “TelelolIz0
0207 MRONEG EQU * 61610130
207 oOc3o00C YO YD F LOOK & DIVIDEND 61610140
208 AGIAUD T "'M‘HF’ TTTLYYDONNEE T T T T T T g 1610180 B
* DIVIDEND 1S NEGATIVE 61610160
209 O07FAS52 INY MAR+MARYOPL SET REMAINDER FLAG ( =VE ) 61610170
2O A ORI 00A T T T TP YD YD CD T T T T COMPLEMENT US PORVION OF T OIVIDERND “Ble1UTIB0D T :
208 O07F843 INV MOR«MDR+YDM1 INVERY QUOTIENT FLAG 61610190
20Cc 003009 TCMP YD.YDWCI COMPLEMENT MS PORTION OF DIVIDEND 61610200
pmr g D YONNEG EQU T % T “TglelruZIv |
20D 00502A A QyYD+MRO+CO 61610220
2OE 003002 L doYDPl {Q) = MS PORTION OF DIVIDENB 61610230
T . - —-YG NOW POINTS TO ~RI¥+X — T T&IET0240
20F B841E25 By CiOV QUOTIENT TOO LARGE FOR, 16 BITS 61610250
* 61610260
"RI0TT 0N THeE s LT TTMROAMROYMZD T T T T TLOAD OIVISOR INTO M/D BOXT T T T6YI6T0270
211 04T42s L MRO +MROWM/0 61610280
212 0c3006 t YO+YDWM/D LOAD LS PORTION OF DIVIDEND 61610290
2130C3006 L YD YDeM7D ~ L D R R T S - EYETOB00
214 002006 L QeQoM/D LOAD MS PORTION OF DIVIDEND 61610310
215 002006 L a.o.M/o 61610320
St R e R e — EYETUEED
% DIVISION IS DOGNE BY THE M/D BOX ON THE I/O BuUS 61610340
| * 61610350
218 007078 T TTTRTTTTRWIO T T T “GET QUOTIENT ) T T T 61610360
| 217 ou7478 L MRO+IO GET REMAINDER 61610370
1 * ' 61610380
I ORTASC T T T TR T T MARGFARGE T T T "REMAINDER EXPECTED TO BE NEGATIVE 7 61610390
219 A43A1B BF L +RNNEG 61610400
21A 04F420 TCMP MROWMRO YES. ADJUS? REHAINDER 61610410
rrrm eI T RNNEG T EQU TR T T T Te1610420
21B 04784C L MDRyMDR+F QUOTIENT EXPECTED TO BE POSITIVE ? 61610430
21C Bu43A22 6T L+GNEG 61610440
— Y0 00e0oT B "I * 11 * U] s yE ST NOW LOOK & THE QUUITIENT 7 781810850
21E 643A25 BT Le+OV QUOTIENTY > +32767 61610460
* 61610470
(”ZIF““UCZUOB””““"QOK TR OUTUUYDMIZvE T T T U TRTIHY) = QUOTTENT Comr o e 81610480
220 0C7020 L YD «MRO {R1) = REMAINDER 61610450
221 Ccu47co00 L. FLRvPSWe IR 61610500
g e e e i e e e e e L E1610510
0222 QNEG EQU * 61610520
222 047D0OO LI FLRsO 61610530
PN -0 TR 1 % 82101 o TCMP ~ @eQeF T T COMPLEMENT THE GQUOTIENT & EXAMINE ~ 61610540~
224 A4361F BF GeQOK QUOTIENT 0K 61610550



[ T INTEROATA MODEL 6716 MICRU=PROGRAM U5=081RO01AIS PAGE 20
* QUOTIENT < -32768 61610560
- . e e —— 61610570
! 0225 OV EQU * QUOTIENT OVERFLOW DETECTED 61610580
B 225 047A5C L MARWMARF 61610590
[TT226 AG3AZA "TBF LoVl " DIVIDERD IS NOT ALTERED 816106800 T
* 61610610
* RESTORE DIVIDEND TO ITS ORIGINAL VALUE. YD POINTS TO R1+1 61610620
T * T ) - T elélle30
227 0D300A TCHP YDy YDCO 61610640
228 .0C3003 L YDML+YD POINT TO R1 61610650
&9 UD3I00Y T T T UTCAP TYDRYDCCT T - ’ 6181ITGEYD
* 61610670
22A 047B48 ovl L1 MAR. 48" 61610680
TT22B T UW3R00 T T i AROYYD TTUTTTTBAVE YD INRROC T T 81810690
22C 1C7000 L YD «PSWSL 61610700
220 047703 LI CNTR+3 LOOK @ PSWO03 . 61610710
228 IT300A o TR T UTYDWYORSLERCUT - Corr T e1610720 T
22F 84108D BY C+QUEINT 00 PSW SWAP IF SET 61610730
* 61610740
“-2B0 OCTOZG - L YGMRO -~~~ ~ RESTORE YD~ T v gy g TOTE0T
231 c47coo0 L FLRePSHs IR 61610760
* 61610770
T —— S e 3 73 1.2 4.1 A
* SIGNED MULTIPLY 61610790
* . 61610800
T T |5 = 11 Ei o £ 3 €17 1. R
' 232 047800 LI~ MAR.O RESET FLAG 61610820
! 233 0c3002 L YDP1l.YD sUMP YD FIELD 61610830
23 0CE0T T T T T T T YD YDeF T T T T T T T LO0K T e MOLTIPLICAND T T T T T T 8161080
i 23% A43A38 BF L+NNEGL 61610850
236 003000 TCMP  YD.YD NEGATIVE. COMPLEMENT IT, 61610860
23T 07TFBOOC T TTTTTIRNYT  MARNO O T T T T UTTTTREY FLAG T T O T o e T T e 1610870
238 04742C NNEG1 L MRO+MROWF LOOK @ MLLTIPLIER 61610880
239 A43A3C BF LeNNEG2 61610890
T 23R 04F%20 T U FCAP OBROVEARD T 0 T T UTTREGATIVE,. COMPLERENT IT, T T TT8IB109000
238 07FAS0 INV MAR ¢ MAR INVERT FLAG 61610910
* 61610920
TT23C 0DE3008 T NNEGZ U YDLWYDLMZD 0 T 7 7 7 LDAD MULTIPLICAND INTO ®/D BOX 81610930
i 23D 0c3006 L YUeYDeM/0D 61610940
| 23E 047426 L MRO«MROWM/D LOAD MULTIPLIER 61610950
CTZBFOUGTR2E T T T T T AROWMRUWMZD T T T T T T T eT610960
] 61610970
* MULTIPLICATION IS DONE BY THE M/0 BOX ON THE 1/0 BUS 616109860
s Bututin ol S e T T S S T e T 0890
240 GC707s8 L YD+ IO (R141) = LS PORTION OF THE RESULT 61611000
241 007078 L QIO GET MS PORTION OF RESULT 61611010
e e . - EYTEYII020
242 047ASC L MARMAR+F RESULT EXPECTED TO BE NEGATIVE ? 61611030
243 AH3IAGF BF L+QOK1 NOs GO SET UP (R1) = MS PORTION 61611040
2% On0300A CTTCMP OYDWYDLRCOO T 77T 7 YESe COMPLEMENT IT O 7T TTTT@YIETI0N0
245 0c3003 L YDM14YD 616131060
| 246 002009 TCMP  Y04QeCI (R1) = M8 PORTION OF THE RESULT 61611070
TEETCHTICOT T T T UFURGPSWYIR T 7T 7T FETCH NEXY USER INSTRUTTION T T T 8IS1I0ED T
* 61611090
* UNSIGNED MULTIPLY 61611100
T T T R T T o a 616131110
6248 MHUR1 EQU * 61611120



' 248 003002 L
L3 B T of-111 N
24p 0C3006 L
248 047426 L
T T UHTEZe

Q. YDP1

T "INTERDATA MODEL 6716 MICRO~PROGRAM 05=UEIRUIAI3

T T T YOLW YOO
YD«eYDM/0
MROMROWM/D

“PAGE 2%

LOAD MULTIPLIER

61611130

LOAD MULTIPLICAND INTO #70 BOX ~~~~ &I8lII&0 —

61611150
61611160

T T RRUGRARUWAZD
* ‘
* MULTIPLICATION IS DONE BY THE M/D BOX ON THE 1/0 BUS

- -
24D 0C7078 L
24E .007078 L

YO.10
0+10

250 cc2000 L
‘ 2?} _ END

F-2#F- —04TCO03 T OOKY LT T FLRAPSWEYDMY T T
YO+QeIR

(R1+1) = LS PORTION OF THE RESULT
GET MS PORTION OF THE RESULT

g811I70
61611180
61611190
&1e11200
61611210
61611220

T TEIEILZB0 T
61611240
61611250

( S i J—— S e et e e




. H i
o fo jm

TRTERDATA MODEL &716 MITRO~PROUGRAM I!E‘U'Gfmm

e DEBE "BE

i MO ERRORS - T
ACH 008r
ADD” OI6E 14
ADDWRT 0164 13
AHM 007N S
AHR 0D0&F B - — -
AL 0004
AIR ooco -
AL TTEO0E T - - - - -
AL1 01DA 2
ALDL 0147 12 ] -
ALOZ 5 0 v £ S - - I T
ALOC 6026 12, 13
ALX 01GC 18
APSW -goeH I v-0 SRR - S - S e -
BALR 0093
BFCR 009s
BFS ooac T . T T o ST T
BKWURD GOAUG
BLKIOL  QObS ty _ _—
pLKYO2 GODA yg T T T - e - - '
BLKI03 0000 10
BLKRR1 o0OQOS 10 e
BRALCH 0094 B R - T
BTCR 0096
BTS 0094 -
BX o012 — T - - - -
CoBX1 0046 &
| BXH 00A3 i
TBXLE TOAS — -
BXNCB  00AB 8
. BXNX 0014 2
© U CHR TOBR ' T - -
| CLB 00AD
i CLHR ooac i ) - B L
TLRWT 0143 13, % b L J T
| CONINT 019E 14
| CONSER 0130 15, 17 - o - -
[TTCONTIN OIS 13 - .
i DHR 00E9
! DHR1 0200 11 - o -
;V m “_n.mm S B . ——— - . — - J—— -
i DISPLY 0175 1, 14, 16
. DMARD  01B5 17, 17
- DMARRT— OIB1 ~~ 17 - . . -
EPSR o0cH
EPSR1 oicH 9 ) o - B
| FpsRz - OIDE  IT - - e -
© EPSR3 01D6 14
EXBR 008Y
T FINISH UIDS 10 ) ¥ S
FN1 0185
FN1L 0188 15
TTFRREG - OIBL . 13

e e e e e e e e e e ——— —— i — ———— tr— " Fr— A ot ! P | e = e e e s s o e e e e e



 INTERDATA MODEL 671& MICRU-PRUGRAW U5=UGIRUIALS "~ PAGE 23~
| FROMAL 00ES 18 S v o -

FRWORD 00AT1

GENSWP  01BC 6s 16

HELP 0170 1 o
THELPI 0171 16

IDLE 0110 1%, 15, 18 o

IDLEL  011F 12 ~ e
TIDLEX T U1F T IEy IE T T I

ILEG 0082

ILGPSW 0030 3 B
FIMM 008D -

IOATN 0199 15

1I0DKA  01AB 16 o
~—TORR—UODT D

IORX 0005

I0SVC 019D .

LB O0AS -

LBR 00AA

Lcs 0ce9 , o
~LDREG ™ UIOA X2 - R

LEADER 01E3 18, 18

LHR 0088 S
B R - - e

LMNX  0OOE 2

LMSTM  000C
—LOCOIS ~O11S — 127 18y —I5 - e - -

LPSW  00C2

LPSW1  01C7 Sy 17 -
LU - e

LSU3 0151
| MARO 0117 15, 16
SMHRCCCUOOEA T T : e T

MHR1 0232 11

MHUR  OOEB ) B
MHURL - 0268 11 - . S .

MMALF 0189 15

MMALF1 01BB 14 e
Bl — v B

MRONEG 0207 19

MROPOS 0205 * S
B G S S

NLONG 0067 11

NNEGL 0238 20 -
 NNEGZ— - uBze  eg - -~ I

NOB 0093 7o % 9

oc 0030

OHR 0086

0IPSW 0040 ' L
"OMMPSW 0038 17 e S
' ouUTDIS 0118 15

ov 0225 19, 19 -
TOVITTTUU22R IO 20T

PNTR 0022 12+ 13

POV 0120 13 . ;
TWRSWLOC T UI8s IS5 T -

e

PWROWN 0121 17

e e e e e e e e e e e o e e ———— —— e e e — e i



oo
IO i"' |'~ iw i~

e

— — = ——INTERDATA MODEL 6716 MICRO-FPRUGRAM U5-UsIRUIAIS PAGE 2%
PWRUP 0100 - o
—NEL — -p3EE - TE S
QoK 021F 19
Q0K1 024§ 20 3 e
TOUEINT COIBD IV 207 -
QUENBL 01cCD
! RrB1 00E7 10 - i B
" 'RBR = ~TODEG - - - T - -
RBRWBR 0003
RBWG. 0034
~~RBWBNX 0038~ "3 T - e e -
R 0018
RD2 0019 3, 3, 6
- RDKEY 013 13 T —— e S e R e
| RODR 0025 3
| REGUIS 018K 15
TREGN  U18F 16 T T e - - - =
. RH 001D
' RHH 0020 3
I RAR LR c e e T B —
| RLLD2  005A
| RNNEG  021P 19
L RRLDZ  UDOBBT T T - - e e e B e -
| RS 0002
| RSNX 0004 1
CORX poUs :
© RXNX 0008 2
| SAVREG 0129 13
L SeH - 009G - - o . . R
! SHIFTO D0OEC I
. SHORTB 0090 7 )
L SHR 0051 -
SINT 00cH
SINT1L  01AQ 9
| SINTZ ~ O0IA9~ 13 - - - -
. SLA 004D
| SLAD2 0074
Y OSLHA T U0GT - - s
SLHAL 0oL [
. SLHAD2 005D
“SLAL " U030 - o
 SLHL2  003E [, y
| SLHL3  003F 4
—SCHLDZ 0051 - .
SLHLNX 004& 4
SLL 00LF
“SLLID2 0058 5, 5 5, 5y 11 - e -
SLLD2 0054
. SLLS ooco
“SRAMZ  UO0GE - e —-
SRHAD2 0061
. SRHL1 0065 5
~ SRHLDZ ~ U0&% = - —— - - - o e e e
SRLLID2 0069 5
, SRLD2 0068
88 won — e - S - —
SSR 002t




¢ e n — — — e e o e e oy o e e it i e e e e S e v e

Y e R o N

T INTERDATA WODEL &7I& WICRU-FRUGRAM US~UGIRUIALS PAGE 2%
START 0000 : IR
“START1 0001 1% - :
il sSTB 00B1
STBR ooB4 _
[ STH 0079
STH2 007R 8
STM 00BE _ . — I .
SVCI UIEA 9
svep2 oocc
TERMIN 01D9 10, 18 B N -
TTTRYTTT TU09d
THRUDZ 0046 9
WAIT 0193 17 e
[ WAITI U198 15
! WBR 00E1
WD 001b I S
TTWOR T T 0029 3
WHR 0027
XHR 0087 o _ . .
T YONNEG 0200 19
| 7’
|
! - —————— -
1
|
|
i
|
[ e e §
{




000
001
00z
003
004
00&
00g
007
00
00g
00p4
003
[\ e
00::
00f
oUg

0lc
o0l1
01z
013
01y
01n
01ls
017
01ls
0ly
[1h
0l
0lr
01n
0le
0l¢

INTERDATA MODEL 6/16 DKOM WITHOUT NPY,0IV 05-062F031A13 - PAGE _ 1

0000

upou

geao

U000

ogou
ugoo
0gou
uaoo
0poo
0Goo
VQoo
updo
0ouu
0ooo
0gou
uoos

000
0000
0000
Qooo
PRI
uGoo
ooou
uguu
oouu
gouu
uguo
0400
vouu
opou

‘0gou

0po0

uos2
06093
0096
0098
0085
Qusc
Duee
oos7
0oss
008a
008F
0091
Uuba
0082
008t

0090 -

0082
0062
0082
0082
fvse
cuez
o082
0082
posz
0082
voB2
cosz
fuse
coa2
0us2
0us2

KR K K F K KKK K R K K EE R KL K EX

19=-186F09

e ILEG
pc BiaLR
Lic BTCR,
{519 BFCR
sl NHR
ol CL.HR
" OrR
GC XHR
tC LHR
[¥]o CHR
e AHR
[¥] SHR
rc ILEG
814 ILEG
[¥] ¥ ACH
npe SCH

*

* OP=COUDES 10 - jf

* .
pe ILEG
nec ILEG
pe ILEG
oe ILEG
ue 1LEe
[$]9 ILEG
ne 1LEB
cC ILEG
ac ILEG
be ILEG
ne ILEG
eC L6
] ILEG
nc ILEG
pC ILEG
ne ILEG

COPYRIGHT INTERDATA tNCe  OCTOBERs 1975

OCTOBER 17+ 197%
GHEMA MAHAJAY

OROM SOURCE IS ASSEMRMLED IN CoNJUNCTTION WITH THE MICROPRQGRAKM SOURCE

OPERAND FIELD IS THE SYMBOLIC ROM ENTRY POINT FOR Dl

COMMENT FIELD SHows oP=CODE AnD VALID INSTRUCTION MNEMONIC
ONLY THE LEAST 8167.IFICANT BYTE GF ThE CODE GENERATED IS USEn

TuE DROM DATA IS cONMTAINED I THE FOLLOWING ROM CHIP

0o

il BALR
n2 aTCR
nd BFCR
S48  NHR

15 CLHR
n6 MR

0T  XHR

08 LHR

09 CHR

A AMR

nB &SHR

GE  ACHR
GF  SCHR

AcE LLLEGAL

This information is propristary and is supplied by INTERDATA for the sd
purpose of using and maintaining INTERDATA supplied equipment and shd
not be uted for any ather purpose unless specifically authorized in writing

[ 2 3218

06160010

D6160030
D6160040

06169050

06140060
06160070

D61s0080

De1an090
Délenlod
Déleclld
D6160120
N61A0120

De16plul

N616n1R0

‘NeLat1RE

06160170
D61snip0
De1&nlis0
De1eg200
Delen210
Del1an220
Dé1sn230
N6160240
06160250

DelsgRe0

nNelen270
061n02R0

061602990

De16n300
De1an310
06160320
D6140330
D6160340
De1gn3ed
De1g0360
De140370
06160380
De1en3ni
Ne1sotnt
Lélen4y0
De1ap420
Dé1ent30
Delantyd
N61snlURL
DELENURD
neisank70
D616045H0
D61l
Dé1&nSp0
06160510
N6166550
06150530
06160540
De1sNnBH0
D6140550

D6160020



020
021
pag
023

02u

02%
026
027
p2e
029
025
02p
02c
02r
2¢

02w

0345
0334

03y
g3z
034
035
034
037
08w
k-1
03a
G
Q4C
03,

03:

INTERDATA MODEL 6716 DROM WITHOLT MPY DIy 05=062F01A13

0600
0000
0000
boogo
uGou
nago

0000

onoo
vgou
0gou
0Goo

0000

0noo
Booo
Cuou
nouu

0000
oyov
Quoo
Vouo
000U
[Vhidgy
gnuo
0000
ueoo
9690

0000

0000
gguv
0puo
[SRAVRY)
6000

009A
009A
uogc
009cC
ouaD
0089
008D
0080
0082
0082
0u8e
ouBe
0082
0082
cosz
0082

0082
ovae
0082
vose
0082
oug2
noge
poaz
pusz
guez
0082
0082
0082
cUs2
co8e
0082

*

* OP=CODES 30 = 3f

*

oc
1]
nc
(11
ne
oc

-DC

[*] ¥
rc
ne
(]9
o9
oc
oe
e
oc

]
re
Lc
e
wc
oe
Gc

LeC

oc
nc
uc
oec
cc
LC
4]y
ne

8BTS
BTS
BF 3
BFS
IriM
LCs
1M
IMm
ILEs
ILEG
ILEG
ILEG
ILEG

ILEG

ILEG
1i.EG

ILEG
ILE6
ILEG
ILEG
ILEG
ILEG
1LEG
ILEG
ILEC

- ILEG

ILES
ILEG
ILEG
ILes
ILEG
ILEs

20
21
22
23
24
25
26
27
28
29
24
2B
2C
20
2E
2F

ARE ILLEGAL

aTBS
5TFS
9FBS
HFFS
LIS
LCs
his
18

PAGE 2

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

e h—

De1605a0

DBLE0590

N616n600
N61lanblD

06160620

D6160630
D6140640

16140640
De1e0670
Lel1anésl
D6160690
D61&0THO
DelenT1l
De1enT20

D61anTX0

D614 T4t
De1snTHO
06160760

‘N616aTTO

061&en7a0
L61L60TH0
D6éian8ad
Delgnll1D
N6160820

'D61£0830

D616n8LD
Del1arBR0
Da16n8s0
D61AnB70
Le140880
De1gnB90
Dé1an9nl
Delen9lC
06160920

.

_ D616065D:



nan’

081
08
083
08y
08g
uée
087
083
nég

084

084

099

09
093
i1
0n9s
U9
047
n9a

99

09A
0943
09¢

0IE
09F

INTERDATA MODEL &/16 DROM wWiTHouT MPY.DIy 05-062F01A13

000

ocou
0guu
0goo
0p0uU
0pou
vooy
0000
0g00
0300
0ouo
Duuy
oGoo
0Qou
0000

0000

gooe
goou
0000
0000

_bogo

0Quo
VT
acoo

0000

0g0o
Qpuo
0uoce
DGoo
ouuu
6000
oguu

ovae
D0s2
co82
cose
ouse
uuse
v
vose
0042
noaez
0082
[ARVE:Y~
20ue
fusz
gvaz
ouge

Qoo
ouco
D0BY%
00AA
0089
nocH
oV03
0003
00Dy
0001
0001
Qop1
Qo082
govpl
oopl
oupo

*
* OP=CODES 80 ~ 8F ARE ILLEGAL

E 3

e
oc
pC

.oC

ac
uc
ne
oo
(+]
[y
[+
f:C
ne
e
219
be

be
tc
nc
cC
2]
Ge
oc
0C

DC

a9
ne
Al
rc
&
4]
ne

1LEG
ILEG
ILEG
ILEG
ILES
ILEG
1LEG
1LEG
1LEG
ILEG
ILEG
1LEG
ILEG
ILEG
ILEG
ILES

SLL8
SLLS
STRR
LBR
EXBR
EPSR
RERWRH
REP Wk
IORR
IGRK
IORR
IORR
ILEG
L1ORR
I, RR
ATR

EL

SRLS
sLLS
STBR
1.BR

EXBR

EPSR
WBR
R
WriR
QMR
WOR
KROR

88K
2GR
AIR

PAGE

This information is proprietary and is supplied by INTERDATA for the sold |
purpase of using and maintaining INTERDATA supplied equipment and shalf |
not be used for any other purpose unless specifically authorized in writingi i

H

D616A1680
D6161670
06161640
D61416490
D61aIT00
6161710
D6161T720
N6le1730
086161744
D61ig1 78U
D61a1 782
061631770
D61617T80
D6161790
N6161800
‘N61A1610
D6161820
06161830
06181840
06151850
De16186Y
N6lA187D
Det1ae8aD0
06163850
06161900
D&141910
Neye1920
D6141930
N61€1940
06161950
D61A1960

 D61£1970

DE1£1964
06161990
De1pz0e?
N61a2010
Délg2020



oA
0A1
GA2
0A3
0A4
0A3
0A3
UAY
0AA
0A9
0AA
0AE
gAC
oA
DAL
OAF

INTERDATA_ MODEL 6/16 DROM WITHOUT MPY DIy 05-062F01A13

w00

0000
0oov

9oae

Qo000
0000
bguo
0300
0goo
ogoou
opou
0000
PIY]
nyoo
0000
0000

0000
000
apoo
0000
0puo
0ouu
0gov
0gov
0600
ggov
ocou
0000
gopo
0o
upoo
0600

oose
oovs2
ovee
00862
0cs2
ovez
ovee
GUsd
0og2
0082
0082
ous2
ouse
ouez
cove
0o8e

ooez
oos2
goge
0082
Oube
oovse
ouaz
0042
o08e
oosz
ovaz
0082
noee
oose
oose
0os2

*

PAGE 6

* OP=CODES AD - AF ARE ILLEGAL
»

*

* Cp=COCES

*

nc
pc
nc

.cc

oc

e

[N
Lc
oc
oc
oc
[
Lc
pc

nc

pc

nc
pc
ccC
be
ue
cc
oc
(M
oc
pc
nc
ne
cC
DC
pc
1]

ILEG
1,EG
ILEG
ILEG
ILEG
ILEG
ILES
ILES
ILES
ILES
ILEG
1LEs
ILES
ILEG
ILES
ILEG

B0 = BF

ILEG
ILEG
ILEG
ILEG
ILEe
ILEG

CILEG

ILEG
ILEG
ILEG
ILEG
ILEG
ILEG
ILEG
ILES
ILEG

ArE ILLEGAL

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

Deis2050
De162060
N6182070
D6l 62080
D6162090
Dé1s21p0

D61p2110 .

Nela2lz20
D6152120
nereniyd
061462150
Delez1s0

. P6162170

N616»140
Ce1g2190
Deig2200
Deiag2io
Dele2229
6162230
Darsz24i
DELARRE0
De1a2260
Delgz270
Delez22al
Delaz29n
06182309
N6142310
Delea3o0
Cels2330
D6162340
D6152350

D61£2360

L6162370
De1a23an
De1523990
De1624p0
D61p2410

06162040



0Co
QC1
0Cz
gca
cCy
ues
0Ce
ocy
0C s
0c3y
0C4
0CK
ncc
. ocCn
oce
aCF

[13vY]
o031
obz
003
D&
005
00s
007
oD
ou
Qb s
0Dn
o¢
oup
o0
nos

INTERDATA MODEL 6/16 DRoM WITHOUT MPY,DIv 05-062F01A13

0000
0900
0pou
0you
oguo
gpou
00ou
goou
Qoo
upou
opou
0pou
o000
0ouu
0Goo
0GUO

0000
opou
000U
oguv
acoo
(1Y
0Guo
Quoo
0Gu0
0pov
ogoo
0Gou
onoov
oQoo
ggov
QGou

0012
0012
gooe
0002
0oce
000e
0002
0002
gul2
vooe
000<
ppez
003D
oo3p
oou7
0047

goocg
ouvoc
000e
gute
gave
0008
0034
0u34
0005
oous
000%
Voous
vosz
0005
0u0%
SREXTE

o108
oc
pc
boe
re
2l

Le

oc
ne
ne
cc
cc
[0
o]
&C
ne

[H
e
oo
oc
]

By
B8X
RYX
RS
R
RS

LNSTH
LMSTM
RX

RX

RX

AL
REWE
Rap®
1HRX
TURX
IoRX
TORX
ILEG
IGRX
10RX
Al

co
cl
2
o3
(w3
co
cé
c7
[:]
ca
nA
cH
ac
co
cE
rF

10
a1
re
o3
L3
5
16
nt
1)
~9
LA
ne
3]s
oo
nE

o
[

BXH
3XLE
.PSW
THI
WHI
CLHI
aHI
XHI
LHI
CHI
aml

SHT

SRHL
sLHL
SRHA
SLHA

sTM
L
3TH
LB
cLB
Al
B
RB
o
1
g

RO

88
nc
AT

PAGE;

T

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.

Délaakyd

Delsp430

DE1a2450
DELeplgRD
N616247C
DE1R248R0
Deleaks0
D6162500
06162540
06162520
6162530
Dé162B4C
De162550
06162540
De1a2570

Ne162882

be3a2590
De1g2600
D6142610
D81a2620
06162620
D6162640
D616265C
D61s2640
06142670
D6162680
NG 626950
/6142700
D61e2719
D6162720
NeLe2T30
06162740
De1692750
Pe1427¢u



0E0
0E1
Q€
0EZ
0E4
0E=
0Es
0E7?
0K -
0Ey
JER
0ER
0Ec
2 A
0EE
0EF

oF @

CRF

INTERDATA MOPEL 6/16 URGM WITHOU'T MPY,0Iy 05-062F01A13 PAGE 8

ueoo
0gov

oeov

ugoo
0ooo
ooul
Qoo
gQov
uguu
0900
uguo
0000
0000
0000
oQou
ocoo

0000
0000
0aouUw
Uguo
oGl
uouu
0G0
ongo
0coo
0Gov
ueeo
upov
guuo
Ouou
voou
0guo

gos2
0002
0002
Quaz
0082
goaz2
coae
gce2
0982
ousa
0U4F
CO4F
004F
004F
ou4w
go4V

oca2
poaz
nuse
0082
cose
0082
ouge
0dse
00u2
00ue
vosz
gose
gvae
oude
Qon2
0082

*®

* UP=CUDES

*

ncC
o] o
cc
ce
ocC
oc

sle

oc
e
[:C
.C
3]
e
nc
nc
cc

ccC
4]
cc
GC
e
ne
]9
ce
oc
re
pc
pe
oc
we
e
ue

SLa
FO = FF

I EG
ILEG
Iikw
ILEG
ILEG
ILEG
ILEG
ILLS
1LEG
LLEC
ILEG
ILES
ILEG
ILEG
ILeG
ILEG

€0 '

CE1 s5Ve

T2  SINT
z3

o)

£5

E6

€7

e

9

ZA RRL

EB  RLL-
EC SRL

ED  sLL

EE SKA

EF  SLA

4RE ILLEGAL

This information is propriefary 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.

06162740
. D6182T50
D61628¢C
NDeleplil
Deé1sgBR0
D61e2830
D6162840
06162880
6162860
D616; 870
NélasBel
D6162890
D6142960
D63.62910
D61¢ 2920
‘06162930
. Dé1sp%uY)
06162950
De1629a0
0616297¢
D6t a2981
16142990
06163000
D61a%010
DE6163020
06163030
Dé1&a0u0
Ne1e3080
De1s2040
De1gz07C
De1630a0
D61e3020
Dée1e3zlon
Delex11¢
16143120



104
19}
102
104
104
105
104
107
104
10
104
10;

1u¢

107
1ue

11¢
1la
11
11
11
115
114
117
11

11w

'11ﬁ
1l
11
1ir

INTERDATA MUDEL 6/16 DRG» wiTeOuT MPY.DIy 08-062F01A13

0000
vouvu
veou
000
ueou

ugu

[any
ugou
0pou
Uadv
09U
uguy
(XY
ugou
tonu
0oGu

ngov
[ReA Y
ogou

0EuL

aTul
oguo
uuy
onuu
0Gou
Gguv
0nou
XY
aguu
angu
9ayu
opouu

coou
0ou0
0000
0000
0000
SR A]
000U
0000
guoo
onoo
Quuo
ouou
gocy
0000
0000
000y

Q000
u0ou
0000
0000
0oco
coou
oouu
0000
qouy
6J0¢s
nooo
nGoo
0ouu
noGu
Co00
¢eoo

* F K OH X

ks

+ UE=CUDES

E 3

MRGHZ CATA FOLLODWS

pc
=C
pe
ja]o
~C
Gc
ne
iC
Le
o
518
iC
Le
oc
ne
ce

ne
ac
8
519
we
rc
]

oc

o B e i = B B o & |

10

e Rl ve 3 oo B an}

[ R SR e o B el

[ B n i o B =)

1F

00
ol
n2
03
nYy
ns
re
a7
i)
9

R
»C
0o
inF

anE LLLEGS L

HALR
HTCR
RFCR
“HMR
CLHR
XHR
LHR
CHR
Ark
SER

ACHR °

SLHE

PAGE. 9

This information is proprietary and is supplied by INTERDATA for the kole
purpose of using and maintaining INTERDATA supplied equipment and §iall
not be used for any other purpose unless specifically authorized in wrifing

]

De163140
D6146%150
06163140
06162170
061a3180
D6163190
Dé1a3200
elaz210
T6163220
161632730
U616ex240
D61s2250
D61632240
D6i162270
1616224

‘Ue1ez291

Ne163300
06163319
U6163320
Le1623350
U6163340
Ne1hR3350
D61633a0
06162370
06363380
DE1ax39C
Deielny
C6laz41s
Ne14z420
D61&3430
Lei1szbLY
D61ag4s0
De1sateC
Delexl?d
De1634RY
D616z490
De1gaS0C
Ce1s2%10
Dg142520
D61A3D30



120
123,
12z
123
i2u
12%
124
127
125
129
124
124
12¢

125 _

127
1ek

139
13
132
132
13u
135
135
137
1384
134
13
130
13

13z
13p

INTERDATA MCOEL €716 DROM WiTHOUT MPY DIV 05«062F01A13

0000
0000
0gov

uouu

ugoy
0cov
0500

KITL

ooy
ugou
opuv
ocov
vogu
ooou
ooy
0goo

ooou
ueou
veou
oG
ogov
0pov
ggov
X e ex))
oQou
guuy
ooov
gnow
0pou
unou
ugou
0Gov

0040
OUAL
00A¢
QUAl
ques
0000
00&F
0091
ouuo
0000
0000
0000
0000
ooo0o
0000
0000

0000
goou
0uoo
0ouo
0000
0000
0000
GOCY
0000
ouuo
00990
0000
0000
Quoo
0uoo
600y

*

¥ OP=CODES

*

nc
ne
ne
ce
(U
79

.bC

nce
fc
rc
e
cC
[}]9
V]
e
L:C

oc
oc
ac
e
oc
pc
pe
e
ce

HBKWORD
FRWOR:
BKWORD
FR«ORD
Lip

n

AHR
SKHR

Q
0
i}
0
J
0
0
0

30 « 3F

[o= R s R B = 38 = e Bl e Bl i = i o N = N N < ol = N -]

PAGE 10

20 RATBS
21 ATFS
22 AFBRS
23 3FFS
24 IS
25 LCS
26 AlLS
¢7 8IS
28
&9
2A
28
2C
20
2E
2F

ArE ILLEGAL

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

D61.63%550 .
061635960
Delend70
belezSal
D6163590
Deiex6én0
D6163610
06182630
061436320
Ne1626ULD
D616r630
Dé61&3660
D6363670
D61£3680
D63 Ex69D

D6L63TND

06143710
D6163720
D6163730
06162740
DB1exT750
N6163TAL
Ne16x770
06363780
061632790
De163800
D614ax81¢
De1LaxB2d
Deig3830C
06163840
N61A38R0
06163860
Dé1s3870
Delsa880
06143890



14¢
141
l42
143
144
145
14
147
144
149
144
14s
14¢
143
14¢
14r

150
151
152
153%
154
155
15¢
157
15¢
19%
1854
15a
15
15
18
15¢

INTERDATA MONEL &/16 DROM WITHOUT MPY DIy 05~062F01A13

0000
0000

090u

0gou
0000
0000
oyQu
000y
uguy
000w
ogou
vooo

" oQov

0po0u
0o
0o0u

0gou
goou
[VARTRY)
Qouv
uoou
0pov
goou
ooou
gQou

0guv

oguu
000V
0000
0gov
ucoo
Goou

0079
0093
0096
0098
0085
00acC
goae
0087
cnes
ousaa
00&F
0091
0000
pogo
10721 8
0090

)]
oc
e
o]0
M
oc

£

ne
Lc
ne
pe
1Y
oe
De
cc
Re

STH

BALR
BTCR
BFCR
NHR

CLHR
OHR

XHR

LA

CHR -
AM%

SHR

0

]

ACH
S¢H

40
41
32
43

*
# UP=CODES 50 - mp ArE ILLEGAL

*

ec
EC
(1
cc
1C
oe
1]
Lc
o
e
nc
be
ac
Ge
ec
[n]9

el =~ Tkie I & B o ov kol

frva

2

STH

" BALR

ATCR
8FCR
NH
clH
oH
XH
LH
cH
Ak

‘|H

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

PAGE 11

D6163910

. D61p3920

0618930
N61639u0
61629590
D6163%960
D6163970

D616%%80

6162990
Deleu0OU
N6164010
D61su020
D6164030

- DB164040

D614A405%0

D61A4060

De1su070
Deiéeudal
06164090
06164100
06164110
Delewlnd
Dé1gulzn
N6l64lul
Deileulso

06164160

Deleulvy0
De16u140
Cé164190
D&16&s200
D61es210
Deleu220
De1eu230
Neleyul

Delru2sd



160

3161
162
le3
164
165
166
167
16n
169
16¢
161
16¢

16D
l6F
16F

170
17
172
17%
174
175

176 .

177
174
179
174
174
17¢
173
17€
17¢

INTERDATA MODEL 6/16 ORGM WITHOUT MPY,0Iy 05-062F03A13 PAGE. 12

0000
0000
0000
DooY
000y
000v
000U
D000
Dyou
0000
Do0yY
000U
0000
0000
gguu
Voo

ooV
oyou
o0Uu
000U
goou
0000
0900
0000
0o0u
00uU
000V
0000
000v
09uU
000U
0opoe

0000
0o7D
0000
0000
0000
gooo
ouoo
0000
0000
2000
0000
0000
0000
0000
0000
0uoo

0000
0000
oovov
0000
0000
0000
0000
0000
6000
govo
0000
0000
0000
o000
0000
0000

oC
pe
ocC
419
oc
tc

.ac

o]
e
ac
cc
ot
oc
0C
cc
oC

cCaoCcocoCcaQCc Lo CcoP»a

I
=

'

&0 '
.61  AHM
a2

53

(17

&5

66

&7

1)

69

aA

a8

6C

6l _

&6E

aF

#*
* OP=CODES 70 « 7F aArE ILLEGAL

*

cc
ocC
cc
oc
cc
o] =
cc
cC
il
cc
nc
(8]
oc
Lc
oc
oc

oCcocoCCcoOOoocoOoCcoOCS GcGoO

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 ourpose unless specifically authorized in writing.

DB164270
Deleu2ad
De1ey290
Ne1A4300
Dé1ey310
06164320 ¢
D6164320 -
Deipy3ud
DeLau3RG
(o5 T AT
DB184370
D6lau380
D6164390
- 6164800
Deleusil
Neleyd20
Delguk3a0
De1sydyd
D6164450
Dejeudsd
D&1auETO
Deisulal
Celpulal
De1&uS00
De1s4810
. De1gud20
De164530
D6164Sy0
D6164350
pe1euan
D6164370
D6164580
DelauSs0
D61&6ubDD
Ne1eublC



182
1681
182
183
184
185
18+
187
18a
189
183
1845
18¢
18
18%
18¢

196
191
192
193
194
19¢
194
197
194
199
194
198
19¢
197
19%
19¢

INTERDATA MODEL 6716 DROM WITHOUT MPY,.DIV 05-062F01A13

000U

ooy
uoou

anou
(Y
gagu
gpou

RELL

ooQu
0o0u.
0ooL
ugou
Viaou
090v
ogou

uoou

uooo
ucou
0gou
uouou
vooo
uouu
Ui ou
Goou
01040
oooo
ganu
Voue
0Juv
uppo
00060
0ouo

0000
0000
oouo
0u00
0000
0uoo
0000
060U
0000
oQou
000U
0000
Guoy
couvo
0000
auoo

oush
0051
0u9%
0000
00985
uouo
09E1
00EY
gu27
0025
0029
cuas
Couo
chet
nnsz
0G2E

X

* OP=CUDES 80 - §F

£ 3

TCoOoCcCOoCD

o I8 o N Ged

SrLbe
SLmlby
MO

]

N

0

L
ReaR
WHIR
RHR
WOR
RpE

]

S8R
ora
S§k

ARE ILLEGAL

59
el
92
93
24
95
26
a7
28
99
3A
58
aC
1Y
5E
oF

SRLS
SLLS
sTBR
LBR
£XBR
EPSK
WHR
RI3R
WHR
RHR
WOR
ROR

S3R
2CR
AIR

PAGE 13

This information is propristary and is supplied by INTERDATA for the dofe
purpase of using and maintaining INTERDATA supplied equipment and shuft
not be used for any other purpose unless specifically authorized in writhq.

D61aub30
06164640
D616y 650
N6164650
0615u670
Déeleubal
D61&4690
D6164700
DALA4TLIC
Le1RyT20
06164734
D61auTy0
06164750
De1eauTe0
DELauTTU
DRlauTal
RELALTHN
D6164800
D6leubll
Déleu820
D6164830
D6lauBu
C61¢48%0
De1euBsl
D61a487C
DeleyBa0
D6e144850
Ne1Ru9cl
D164
06164920
De1eu930
Dé16u9ul
Ne1649:0
061¢4y9e0
Délau9To
D6164980
D6leu990



1AQ
1A1
1Az
1A3
1Au
1A%
1A
1a7
1A3
1A3

1A%

1A
1A
1Ag
1AF

19
18]
182
1Bz
1By
1H%
184
187
185
1875
18a
188
188
1B
1By
i8r

INTERDATA MONEL 6716 DROM WITHOUT MRY,DIy 05-062F01A13 PAGE.

voou

LRLY
000U
030U
yoou
o:ouv
uguL
TRRTY]
vocu
0uov
oQouv
0Quu
vuov
OLuu
opou
cpou

09yu
oguv
ogov
Uavy
voou
ujguu
DRI
onov
uGov
0gou
[V R RY]
Dyov
DTy
Usov
ngoo
Gaou

0ooo
goou
0000
Gouy
0000
oouy
o0uoo
uoou
guodu
oouvy
0ouo
0000
0ooo
000w
ouoo
0000

nGuo
0000
0000
oQou
0000
00V
0ooo
0000
0000
0000
0000
0000
oe00
Guoo
0000
0000

*

* UP=CUDES AD - AF

*

*

¥ UP=CODES

3

e
e
e

.0C

ne
cc
e
WY
oc
oc
oc
e
ac
2C
oc
cc

Le
ac
ce
nc
nc
1y
oe
ac
re
Lc
rC
9
cce
oc
oc
ue

SoQuUococCccaoTcoeecaOa00

30

oo eCcot oo T Coc oo o

“

ARE ILLEGAL

arE ILLEGGL

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.

14

061650310
DE1ER020
16168030
D616m040
D6165050
06168060
06165070
N61e8080 .
Né1aklal
061lerlgd
Neleslyld
06165120
D6165130
06165140
De1as1%0

Ne165140

06165170
Dainglan
De1grlol
D6165200
Deler21(
D616r220
N6165230
6168200
DEe1e52R0
DeYeB2el
De165270
U6iers280
Dei1es290
06169300
De1sas310
06165320
D61ARZA0
Dé1Rs360
D61653%C
06168320
06166370
De1enda?



1Co
1Ca
1Cz
ica
1Cy
1Cs
1Ca
ic7y
1C«
1C=2

1Cs -

1Cy
iCc
1cn
1CE
ic¥

100
103
i02
102
1Dy
105
1Dé
107
1un
10s
104
iop
1o¢
100
10g
10F

INTEROATA MODEL 6/16 UROM WITHOUT MPY,DIy 05-062F014A13

0000
opou

vuoo-
yogo

uaoo
0000
gooo
goou
ouou
upoo
ogou
ugou
(Y
0000
unoo
0duu

0000

0000
enoo

gagu-

Geov
GQuo
000
Booo
0auo
0000
LQWU
0Qo0

- 0000

0000
ujou
000

00A3
00AS
06c2
0092
00ss
o0ac
0086
ocs7
0u8s
00aA
008F
0091

‘0U64

G051
00el
ousD

00BE
00BA
0031
QUAY
JuAD
00EH
00E1
00EY
0627
0010
voig
pois
0000
0oas
0039
oou2E

oc
nc
nc
zc
GC
cc
3]
oc
ec
ne
oc
pc
cc
ce
cC
oc

De
a103
ne
]
nc
pe
De
ac
Le
]
6e
oc
ce
oc¢
oc
Le

BXH
BXi.E
LPSW
THI
NHE
CLHR
OHR
XpR
LHR
LS
AHR
SHR
SRHLDR
SLHLD2
SRHAG2
SLHaR.

STM
LM
STy
Lis
CLa
R
WhR
RER
WHE
R4
W
RO
1]
35
e
35

co
c1
ca2
c3
c4
¢S
ol 3
c7
ce
o2
CA
cB
cc
o
CE
CF

no
o1
ne
[VE]
oY
8
neé
n7
;)
09
A
{31-]
ic
4]
nE
nF

3XH
3XLE
LPSwW
THI
NHT
CLHI
nHI
XHI
LHT
oMl
aMl

8HT-
SRHL

SLHL
SRHA
SLHA

8TM
LM
ST8
1.8
cLBe
Al
wd
RB
AH
FeH
Wl
RrD
35

¢C
(3

PAGE ~ 15

This infarmation is proprietary and is supplied by INTERDATA for the wle
purpose of using and maintaining INTERDATA supplied equipment and sil
not be used for any other purpose unless specifically authorized in writihy.

}

b616p4n0
Deles410
061A8420
U616843)
06165440
N6168450

. D6lesuad

06168470
D6165450
6165450
D61es800
06165510
D61658520

06169530 _

Dé165540

De145850

D61r8560
06165570
De1esBac
06165590
D616%5600
D616g61C
N61658620
06145630
P61es6ud
DEé16m650
0H1AS6EY
Ne1e5670
61e56a0
D6168690
N61687G0
D6165710
D616872N
D6168T730



1E0
AEL
1E2
1E3
1E4

1E6
1E7
1Ep
1E9
1Eg
1EB
1EC
C1ED
1EE
1EF

1F0
1F3
1F2
1F
1Fy
1F5
1Fe
iF7
1Fa
1F9
1FA
i1F8
1FC
1FD
1FF
1FE

2900

INTERDATA MODEL &/16 UKOM WITHOUT MPY,0Ly 05-062F01A1§

0000
0000
uouo
0o
0000
vouu
0000
0000
0G0
voou
00U
0000
0900
0000
R
000U

0000
apou
0Qov
ogov
goou
ogov

.0gou

ugov
6Q00
Voo
oouUY
6oaov
voov
0oou
oouv
oouY

0000
oacc
00Cce
ouoo
0000
0000
0000
0000
0000
0000
vuaB
005A
0068
0054
GU6E
0074

0000
00U0
0000
0000
0uoo
0000
0000
0000
ocuo
oouu
0000
0000
6000
0000
0000
0000

*

* UP=CODES FO = FF

*

pc
nc
De
tc
oe
nc

ol

Dc
I
oc
ne
]
GC
oc
pc
GC

]
oce
oc
rC
cc
nc
pc
ee
3]
Ge
BC
pc
o]
Ge
cC
ne

ENG

Q

sycpa
BINT

ccocaoaococ

RRLDE
RLLD2
SRLDg
SLLDg
SraDe
SLALZ

SO CcocaoocooaQco

PAGE . 16

€0

‘E1  sVC
F2  SINT
£3

E%

5

£6

ET

£8

9

TA  RRL
EB  RLL
EC SRL
ED  SLb
ZE SRA
EF  SLA

ArRE ILLEGAL

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.l

06165750
D6165760
06168770
0615780
D6163790
Dé1esB00
D61esBLO
. De1es820
D61e%830
06165840
D61£28%0
06165860
6165870
- Deleglsnd |
61465890
De1&889n0
06165910
D6168920
06168930
Dé165940
Ne1L6R9%0
D6165960
D6165970
De165980
De165990
D6166000
N6166010
D61A6050
D61£4030
D61aa0ul
06156050
D61e6060
06166070
06164080
D6166090
0eleslnl
N61661120

-



. NO ERRORS

ACH oose
ADm 016E
ADDWRT 0164
AHM U070
AHR 008F
Al 0004
AlRr 000
AL uooH
ALl U1DA
ALpd 0147
AkQ2 | [th K1 4]
AL{C G026
AL x 010C
APSY uo24
BALR 0093
BFCR 0098
BFS 009C
BKwWORD 00A0
BLKIOYL G009
BLKIOZ 000A
BL«I0C3 00DD
BLKRR1 QOCS
BRANCH 0094
BTCR U096
BT agoA
BX 0012
BXji ooae
BXH 00A3
BXLE 00AS
BXnOB UoA8
BXnX 0014
CHR ., 0esA
cLy 00AD
CLHR uGec
CLRWT U143
CONMINT  Oi19E
COsSER 03130
CONTIN G159
DHE DOE®
DHR1 0200
DIFFER. QO7F
DISPLY 01795
DMaRD 'FR=1-]
DMaWRT 0181
EPSR oocH
EPSR1 01cB
EPSR2 0104
EPSR3 0ipe
EXBR uon9
FINISH 018
FN1 0185
FN11 0188

FNREG

0150

INTERDATA MODEL 6/16 DROM WITwOUT MPY,.DIv 05-062F01A13 PagE 17

This information is proprietary and is supplied by INTERDATA for the l?‘e’
purpose of using and maintaining INTERDATA supplied equipment and shail
not be used for any other purpose unless specifically authorized in writlhy




FRGMAL
FRUWORD
GE.SWP
HELP
HELP1
INLE
IOLEL
. IDLEX
ILEG
TLGPSKH
My
I0ATN
IODMA
IORR
10X
10sVvC
LB

LBR
LCs
LDREG
LEAQER
LH=

L )
LMRX
LMSTM
LOCDIS
LPSW
LPSkl
LSzT
LSi3
MAF
MM
MHR]
MHUR
MHiIRYL
MMalF
MMaLFL
MMF
MRINEG
MRPOS
NHR

NLONG

NNEG1
NNEG2
NO=

oc

oC3
OHR
OIpPSW
OMMPSW
ouTD1S
Gv

oV
PNTR
POV
P8.1.0C
PUWRDWN

INTERDATA MODEL 6/16 DROM WITHOUT MPY,DTy 05062F01A13 PAGE 18

00ES
0oal
018C
U170
0171
0110
V11F
D12F
nose
0030
0gan
0199
01AB
oonl
uoGs
019D
00a9
00AA
V09
U10A
CLlE3
(R
GugA
000t
vosc
0115
oocz
01cC7
ulce
U181
0117
UDEA
n23e
VOED
. 0248
0189
0188
01853
G6ag7
naos
EL]
0067
0238
023C
uoes
0030
voze
uoae
0040
0038
o118
uz2%
022A
uoz2
0120
Ula9
U121

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




PWRUP
SNEG
&0
a0r1
QUEINT
QUENBL
RB1
RBR
RBrRWBR
rB:..B
RHELBNX
RU

RL2
ROKEY
RO&
REGLIS
RE 3R
RH

RHH
RHR
RL{. )2
RNGEG
RRi. D&
RS
RS:uX
RX
RX?\;X
SAVREG
SCH
SHIFTO
SHORTH
SHR
SINT
SIxTl
SInTR
SLi
SLap2
SLHA
SLrAL
Shi:Afi
Stk
Stiil2
SL-L3

Skiylb2,

SLrLNX
SLtL
SLLit2
SLLiR2
SLi.8
SRab2
SRypb2
3R~k 1
SRsLU2
SRi.1b2
SRLDZ
88

8§81

INTERDATA MODEL 6/16 DRGP WITHOUT MPYDIV 05-062F01A13 PAGE 19

0100
ugaz
021F
Qa4F
01l
01co
GOET
G0ES
Npud
U034
Q0s8
0018
G019
0lc8
0025
016E
018F
o110
0020
Qo223
00sA
uzii
uGeB
uooe
uo0aA
aope
0008
0129
(MY
OugC
0g9u
Josl
Qocs
0140
U149

" 004D

0o74%
oou7
Uoue
6osD
0030
003E
GOaF
0081
0oy
BO4F
0ose
uos4
uocw
006k
00gl
Coed
00&H
00e9
Coe®
QozB
f02e

This information is propristary and is supplied by INTERDATA for the sole |
purposs of using and maintaining INTERDATA supplied equipment and shati
not be used for any other purposs unless specifically authorized in writing. J




STaRT
START1
8T
STAR
8T
$Tu2
ST
SVQl1
svoue
TEMLN
TH}
THRULZ
WALT
WAIT1
Wi

W

Wiw
WHiK
XH%
YDiunEG

INTERGATA MONEL 6/16 UKOM wITH0CT MPY,0Iv 05-062F01A13 PAGE 20

Vo000
0001

gosl.

UORG
79
0071
Vot
U1EA
vgocce
0109
vose
0046
0193
0196
001
uels
ugR29
0o27
uoaT
g200

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.




005
oV
002
003
004
00x
00&
007
00a
009
004
003
00C
00:.
oo0r
00F

010
011
012
013
014
015

0le

017
018
0le
0la
0lg
olz
1o
01g
01F

INTERDATA MODKEL &/16 DROM WITH wmPYenIV 05=062F02)513 PAGE 1

ugov
(VITRV
oggo
unoo
0goo
vuoo
0goo
upoo
0go0
00y
0go0
LIy
0pJ0
0000
0p00
vooo

opao
o0pou
vpoo
ucoo
oGouU
cpov
oceo
0po0
UQ00v
pooo
naov
ueov
voou
uoou

-0g00

0000

tus2
093
0096
Qou9oa
0085
cogc
0o8e
0087
poas
0gaa
DO8F
0091
OUEA
QUE?Y
00BE
00690

ooaz
0082
ovse
oes2
ouaz
ouse
0082
oonsge

0082

ooaz2
OuBe
008e
0082
o082
gose
gus2

EE BE BE I BE BE R 3 K R R R IR 2R BE BN K N R N

COPYRIGHT INTERDATA YNCo

OCTOBER 174 1975

CHEMA MAHAWAK

LRUM SOURCE 18 ASSEMRLED IN CONJUNCTTON WITH THE MICROPRQGRAM SOURCE

OCTOBERY 1975

OPERAMD FIELD IS THE SYMa0LIC ROM ENTRY POINT FOR pl

COMMENT FIELL SHOwS OP=CODE ApD vaLIC INSTRUCTION MNEMONIC
ONMLY THE LEAST SIGMIFICA~T BYTE GOF Tug CODE GENERATED IS USED

THE OROM DATAE IS cONTAINED IN THE FOLLOWING ROM CHIP

0c
Al
oc
pc
[s] o4
o]
(] s
5]
oc
o193
(]
ol 4
ac
rc
pc
nc

19=186F01

ILEG
BALR

BTCR

BFCK
NHR
CLHR
OHR
XiH#
LHR
CHR
ArR
SHi
MHR
UHR
ACH
ScH

21 BALR
32 ATCR
03 AFCR
04 iHR
35 CLHR
06 2HR
7  XMR
a3 I HR
09 CHR
3A  AMR
~8 S§HR
a2C  HMHR
fd OHR
GE aCHR
rF  sSCHR

*
* OP=CODES 10 «» 1 4nE ILLEGA

*

be
(1]
1]
1]
(/]
V]9
oc
Ge
o] 9
nc
]
nc
oc
oc
219
oc

ILEG
ILEG
1LEG
ILEG
ILEG
1LEG
ILES
1LEG
ILEG
ILEG
ILLE
ILEG
ILES
ILES
ILEG
ILEG

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 sny other purpose uniess specifically authorized in writing.

!

D616n010
Delen020
06160030
06160040
Gé16c050
De1600s0
Dé160070
Déien0ad
De1gn090
D61&nln®
Lelgnlll
De1s0120
D6160130
Dé160140
061erlsl

‘Delenlel

Delanl7n
D6lanlgl
Dé1AN190
DeiepR00
D61en210
Del1en2z0
6169230
Delso240
D6160250
D6169280
Delan27d
Dei1ekp280
Ne160290
Deen300
Delgn3in
Delen320
D&el&en33n
D6160340
De164350
D&160360
Ne1en370
De1603a0
DE1AN390
Dé1and0sd
Del1eoh10
Del&nb20
Delapbx0
N61ep440
De1a0k50
De1ankel
Delank70
Déiankald
Dé616n450
D6160500
06160519
Del1é60%529
D61605830
D6lenSu0
D6160550
06160560



oan

021

022
02%
024
023
026

oy,

02s
029
02n
02n
n2c

62D

02E
02F

030 |

031
052
033
034
n3s
036
g3y
033
039
034
03n
03¢
o3n
03¢
03F

INTERDATA MODEL 6716 DROM WITH #PYeDIv 05-062F02413

0000
0000
0000
egoo
voou
0000
0000
0000
vooo
00V0
0GU0
0000
Byuo
0000
0000
opuo

0000
0000
0000
0000
0000
veoo
9000
0opuo
nogu
0000
0oo0
0000
0goo
0aoo
ogovu
0000

009A
009a
ooec
009C
oush
0089
0080
0080
0082
0062
ouae
ovs2
oose
oge2
goe2
gose

pouaz
ous2
cuse
ous2
0082
o0B2
ous2
coe2
ougz
ous2
oos2
0082
ouse
0082
Qusz
ocag

3

cC

BTS
BTS
BFS
BF3
IMim
Lcs
I#MMw
IMM
TLEG
ILES
ILEG
ILEG
ILEG
ILEG
1LEG
1LEG

PAGE. 2

20 BTBRS
21 A”TFS
22 pFBS
23 FnFFS
24 LIS
25 LCs
26 alS
27 sIs
28
29
A
28
2C
20
2E
eF

* Op=COQES 30 - 3r ARE ILLEGAL

¥

o9
De
ce
ocC
oc
0oc
oc
(]
oc
ccC
cc
nc
De

nc

oc
oc

ILEG
ILEG
ILEG
ILEG
ILEG
ILEG

ILEG.

ILEG
ILEG

T ILEG

ILEG
ILEG

1LEG

ILEG
ILEG
ILEG

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

D6160580
D6164890
06160600
D6lenbll
D616p620
D6160630
06160640
PE1en6B0_  :
D6160640
D6160670
D61en6a0
D6160n690
D6160700
D6180710
06160720
D616973C
Dé1gn74d
06160750
D616g7T60
063160770
D6LanTa0
D614 T90
D61en800
DeleoBL0C
D6len8aC

.De16p830

06160840
De1en880
D61£08g0
D618p870
06160880
D616p890

. De1en9n0

06160910
De1an920 -



o490
08y
042
o4z
C 04y
04s
Ot

CORT:

04a
049
L X

Okiy -0

o4c

(LA I

o4E
04F

080

053
052
083
085

S 056
057

054
059

054

05g
05c,
050
05¢
05F

CINTERDATA MODEL 6/16 UROM WITH MPYsDIV 08-062F02A13  PAGE

co0go
vgou
ooou
onuo
ucov
0000

0000
-9000;

0002
0002

poo2
0002
Goue

0006

0006

0006

oove
0voe
0006

“0006

0006

) 0006

0006
000s

0082

0082

0o

0082
ove2
0082

0000--00B2

0082
oovaz
ovea
vos2
0082
ooaz
ouse
0oe2
0082

pe.
oc

o
sl
o

ne

e

ne

ot
oc
pc
nc
oc
ocC
oc
oc
*

40  STH. .
L&Y sBAL

42 RBTC

43 B®FC

K& vA

49 CLH

46 OH
4T xH

48 LH

49 cH

A AW

4R sH

4C  mH

40 DH

wE 4CH

4F  SCH

* UP=CUDES 50 = 5F ARE ILLEGAL
* . .

(]
ne
C
(3]

e

oC
oc
oc
o
2c
oC
e
e
e
e
6

ILEG

1Les
ILEG
ILEG

ILEG,
- ILEG

ILEG
ILES
ILEG

CILEG

ILEG
1LEG

ILEG
ILEG

ILFEG
1LEG

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.

D6150960
D616n970

..D616p960

06160990

D6161000 . :
. D6ler 010 ;.

D6161020
06161020

D6161040

Ne1s3050
D6161060

.D6141070

De1&10A0
‘06161090
D6161100
De1g1110
D6161120
N6161,130
06161140
06161150
D6161160

Delea9%0 .
. DEL60I8D. o

06161170

06161180

. Dé1s1190

Ch161200
Deles210
06161220
De1s1230
De161240
De1s3 250
Dé1s1260
06161270
De1s1260



060

07¢
071
07z
073
074
078
076
077
07a
079
07a
[V 4t
07¢
07y
07:
07F

INTERDATA MOnelL &/16 OROK WITH #PYeDIV 05=062F02413

0000
uogu
Dowo
0eoo
000
0g00
0n0o
0000
0000
ngou
0Qoo
0Quo
vooo
0000
o¢ovu
0guo

0000
0goo
0ooo
ggoo
uooo
0000
0000
0000
oouo
ooou
0000
0000
000U
0guo
uQoo
0000

0082

0006
ovaz
duéa
guaa
oonse
0082

0082

onae
ouse
guaz
ova2
oose
ouse
uuee
guaez

0u62
6gé2
nuse
ouaz2
guad
0082
ouaz
gos2
ovsa2
00&e
0082
gugz
ous2
goae
uuse
0082

DeC
nc
(V1™
1§19
ocC
nc

Re

nc
Le
-C
("
oc
[+
nc
cc
nc

ILEG
RX

ILEG
ILEC
ILEG
1LEG
1LEG
ILEG
ILEG
ILES
1LEG
ILEG
1LEG
ILEG
ILEG
ILEG

Page, 4

-6l akM

x*
* OP=CODES 70 « 7¢ ARE TLLEGAL

L 3

pc
pc
oc
Gc
ec
3]
nc
ue
oc
uc
8]0
GC
nc
cc
Lc
(o]

ILEG
1.6
1LEG
ILee

ILEG.

ILEG
ILEG
ILEG
ILEG
1LEG
ILEG
LLEG
ILES
ILES
ILEG
ILEG

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

06161300
De1s1310
06161320
De1&1.330
06161340
DE161350
06161350
P8161370
06161300
N6141350
06161400
D6la1410
Delsg420
D61&1430
D61s14u0
N61&1450
06161440
D6151870
Deisikac
De1e1490
U61/1509
PDels1510¢
Ne1e1520
06161530
D6161540

26161550

06161560
D6161570
D6161540
Deis1890
D6151600
06161610
Ne1R1620
D61r1630
16151640



08¢
0871
082
083
08y
085
083
087
084
08s%
08A
nan
08¢
[\I-IN
08y
08&r

09
091
092
092
094
093
N9
097
094
099
094
39
=T
09
09¢

09

INTERDATA MODEL &/16 OROM wITH mMPYeLlv 05=062F02413 PAGL,. 9

0Gou
0000
0Qoo
0000
ououo
Boou
0000
ugou
0Quu
Vuou
006U
uouo
guov
IRV
oguo
uoue

o000
0000
0000
0poU
uuoo
0300
0GB
0000
uouo
0Qoo
oGuy
0pCU
uguo
gpoo
uguo
onoo

ous2
0062
o082
wd8e
0082
o082
0082
ouae
guse
ova2
0o0g2
gus2
ova2
008e
o8z
0082

00CD
00Co
0084
00AA
0089
ouCH
ORE)
6ob3
0002
00D
0001
cuDl
00&6
0u0l1
0001
00GU

*

* OP=COCES

*

oe
oC
ec

-0eC

oc
e
e
nc
oc
oc
be
e
e
oc
DC
cc

pe
cc
o] o
pC
oc
{s]
ne
4]
oc
CC
oc
418
oC
(]
oc

4]

80 = BF

ILEG
ILEG
ILEG
1LE6
ILEG
ILES
-ILEG
ILEG
ILEG
ILEG
ILEG
ILES
ILEw
ILEG
1iEG
1 EG

SLLS
SLLS
STRR.
LBR

EX8R
EPSR

RERwlw

REBRWHW
IQKR
IOKRR
1GRR
I0RR
MHLR
I0RR
IGRR
AR

ARE ILLE®A)L

90 SRLS
31  SLLS
g2 STAR
43 LBR
94 EXBR
95 EPSR
56  WOR
a7 RBR
98 WHR
99 RHR
sA  yOR
%8  ROR
aC  »HUR
gD S$SR
9E  JCR
9F 4IR

purpose of using and maintaining INTERDATA supplied equipment a:d shall
not be used for any other. purpose uniess specificaily authorized inlvriting.

This information is proprietary and is supplied by INTERDATA for-ﬁhe sole

D6161660
D61s1670
Deig1660
De161690Q
D616 700 __
Delg1710
Dele1720
D6161730 _
DBLe1T40
D6161750
06161769
D6161770
D61&1780
D661 790
D6181800

‘06161810

06161820
06161830
D6161840
061618%0
D6161860
D61e1870
D61&1880
06161890
D61&81900
D61e1910
6161928
D61s1920
D61£19u0
N6161980
D6161960
N6161970
06161980
[6161990
D61£2000
06162010
06162000



0AQ
DAY
0A2
0AZ
.0A4
0As
GAR

0A7 -

0AS
0A9
0AA
CAE
GAZ
GA
0AZ
OAF

INTERDATA MONEL &/16 UROM wITH pPYegly 05=062F02413

0000
[ s3]
0000
0Guo
0000
uovo
ugoou
uouo
upuo
0000
[
ULou
0pouo
0oLo
0p00
0pouU

oguo
ao00
0oou
Uvou
0000
vooo
0gou
0Goo
6000
0000
ugoo
0nov
a0
aeouo
0000
0000

oonsz
0082
pua2
ouee
0082
12V)-12
cus2
ooa2
ovsae
nos2
ovga
0082
poaz
gvae
ove2
vosa

Qouaz
oog2
ous2
gousz
nos2
o082
co&e
]1]-F3
nose
0082
00s2
oose
aose
gose
goaz
goge

®

* 0P=CUCES

*

*

* ULP=CUQES

*

Le
nc
a1

-0C

+] 9
Ge
nc
] o
(V]
ne
oC
(A
[+19
e
cc
cc

AD = AF ARE ILLEGAL

ILEG
ILFG
ILEG
ILEG
ILEG
ILEG
ILEG
ILEG
1LEG
ILEG
ILES
ILEG
ILEG
ILEG
1LEG
ILEG

B0 = BF

ILEG
ILEG
1LEG
ILEG
LLEG
1LEG
ILEG
ILEG
ILEG
ILEG
ILEG
1LEG
ILES
ILEG
ILEG
ILEG

avk ITLLEGAL

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

D6162040
06152050
nN6162060
D6162076

D6162080

06162090
06162100
D6le2d10
061e2120
D6162130
De1s2140
06162150
D6162160
De1s2170
DeiR2180

Dé1s2190

D6142200
D61s2210
06162220
D6152220
De1s2240
De182250
D61p226C0
Des2270
De1s2250
D6162290
DE1562300
Dele231¢
6152320
D6152330
De1aa3y0
D6162350
06142360
D6152370
U61523a0
D61a2390
D6152400
Delaok10



0Co
0Ci
ocz
oC3
0C4
0Cs3
0Cs
0C7
0Cs
0Cs
0Cp
oca
occ

ocp.

ocCe
ocr

00o
001

o0z
nD3
0Dy
003
0D¢
007
o0&
ous
[1]s
{121
obe
000
oLE
oDF

INTERDATA MONEL 6/16 DROM wITH ©PYeDIV 05-062F02413

0000
0000
u0go
a0Qu
0o0v
0000
0000

..0000

000U
000U
0000
0000
0000

0000

0p0o
0po0

4000

0g00
0000
0000
0o00
000V
0000
0000
0000
0000
00U
0000
0pov
0000
oGoo
Voov

0012
0012
ouoe
0002
puo2
0002

‘0002

poo2
oooe
0vuve
0062
0002
0030

003D -

0047
0047

000C
000C
0008
0006

0006

000B
0034
0034
0005
0005
0005

0005

o006
0008
0005
0004

&C
e
e
oc
oc
pC

.0c

Dc
oc
e
oc
oC
DC
oc
BC
ue

1]
0c
nec
nc
s]
oc
nc
o
oc
Ge

- pe

pc
5]
2]
ec
oc

co
el
c2
c3
CH
cs
c6é
c7
c8
c9
CA
B
cc
¢
cE
cF

o}
ok §
D2
13
o4
0%
]2}
07

ol N

09
DA
e]:)
ac
Do
nE
oF

#XH
BXLE
.PSW
THI
NHI

CLHI

oHI
XHI
ILHI
CHI
aHI
SHI -
SRHL
SLHL
SRHA
SLHA

STM
LM
T8
[R-]

 PAGE

[

purpose of using and mainmaining INTERDATA supplied equipment ani: shail
not be used for any other purpose uniess specifically authorized in writing.

This information is proprietary and is supplied by INTERDATA for th: s;;]

D6162600

Dé1a2430
Delea4y0
D6162450
De162460

. De1e2470

Deigatal
De162490
D6162500 . . _
De1s251d
D6162520
Dere2530
06162540
D61625%0
06162560
De1s2870

‘61628580

06162590

D6162610

D6162620

D61626320
06162640
D616265R0
D6142660
D6162670
Déie26e0
D6162690
De1s2700
De1eg2712

D6162720

D6162730
D6162740
De1627%0
De1s2760



0EQ

e QEL

oE2
o0E3

0E4

0ES
oEs

0BT .

nE&
0E9
0EA
0Es3
0EC
0ED
0EE
0EF

oF 0
oF3
oF2
0F3
OF 4

OF3

oF&
oF7?
0F &
0F9
OFA
oFR
OF(C
OF
GFE
OFF

INTERDATA MODEL 6/16 DROM WITH MPY+DIV C5=062F02A13

0000 0082
0000 _0002

000U 0002

Go0U ous2
00U0 0082
U600 0082

- 0000 go82

goou 0082
0000 0082

0pu0o o0se .

Un00 OU4F
0000 DO04F
0000 O0DuF
0000 GO4F
0000 Q04D
0000 004D

0000 0082

0poU 0082
0000 0082
U000 0082
0000 Q082
0p00 0082
0000 0082
0000 0082
0000 D082
0000 @082
0000 Q082
0000 0082

0000 0082

0p00 gus2
0GOU ous2
0000 09a2

*

(3]
oe
(3]
pe
4]
cc

0c

o]
ne
ne

pc

nc
pc
pC
nc
nc

ILEG
RS
RS
ILEG
ILEG
ILEG
ILEG
1LEG
ILEG
ILEG
SLL
SLL
SLL
SLL
SLA
SLa

E0

El

r2
E3
EY
ES
E6
E7
E8
£9
EA
EB
EC
ED
EE
¢F

* OP=CODES FO « FF apE ILLEGAL

*

pc
o]
De
nc
[»] 3
[»]
(2] o8
ne
2]
DC
2]
pC
pc
ve
(sl
nc

ILEG
ILEG
ILEG
ILEG

ILEG.

ILEG
ILEG
ILEG
ILEG

" ILEG

ILEG
ILEG
ILEG
TLEG
ILEG
ILEG

sVC_
SINT

RRL
RLL -
SRL
Skl
SKRA
sLA

-~

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

06169780, .
. Déis2T90

6162800
D6160810

. D6162820

D6182830
06162840
D61628%0
De162840
D61Az870
061828380 _
06162890
Dée162900

-D6162910 -

N6162920

06142930

06162940
D6162950

106162960

D6152970
06162980
06162990

_D61s3000

D6163010
D6163020

 Dé1&3030

D6163040
D61£3050

..D6163060

D6153070
06163080
06163090
D6163100
D6153110C
06163120



109
101
102
103
104
1u%
10¢
107

10a

109
104
1o
10¢
100
10c
10F

110
111
112
113
114
115
1l¢s
117
11la
119
11n
118
1lc
11
1lg
11r

INTERDATA MODEL @/16 DROM WITH wmPYeDIV U5=062F02413

000Y
000U
ugou
U00U
uouY
[ )
voov

-bpou

0po9
voou
0000
ugov

- upov

0000
vooo
upou

000U
vooo
uouY
0oee
opgu
vouu
0oou
ogov

ueuv

0poo
guou
0000
0pou
0Quu
oouo
gpou

0000
0000
0000
0000
0600
0009
0000
cuoo
0000
0000
0000
0000

0000

0000
0000
0000

0000

0000
000U
0000
0000
ovoy
0000
ovoo
0000
0U00
0000
0000
0000
0000
p0UO
4000

LK. 20 2K I

*
x* 0P=CCDES 10

*

NROM2 DATA FOLLOWS

(C
e
cc
re
oc
ne
nec
cc
[s]4
[a]ns
(2] 9
o
nc
ne
] o
ac

Ge
DC
pe
be
£c
ue
pc
cc
cc
Lc
oe
Dc

oc

]
nc

zC

Do ROCCOaNcCTCCToOoOD

COTOS OO TD

1F

0o
ol
ne
63
o4
05
66
a7
09
rA
x,fB
nc
h1v]
nE
iF

ARE ILLEG&L

8ALR
BTCR
aFCR
NHR
CLHR
JHR -
XHR
LHR
CHR
AHR
8HR
MHR
OHR

ACHR

SCHR

PAGE

9

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