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NAKED MILLI

NAKED MILLI BRIDGES MINI-MICRO GAP — Offering
upward-compatible flexibility and the most important
features of minicomputers, yet priced competitively
with micro-computers is Computer Automation’s new
NAKED MILLI.

MEET THE MILLI

Nature abhors a vacuum. So naturally something even-
tually comes along to fill it.

In the case of computers, the gap between microcom-
puters has been so abysmally broad that it fairly begged
to be bridged.

So here it is. The millicomputer. A big little processor
for a microcomputer price, but a lot more machine for
the money.

A more powerful instruction set than you can get with
any micro.

Plus a lot more 1/O - three standard 1/O systems and the
new exclusive Distributed I/O System allowing up to 8
interfaces on a single half-size card.

The world’s first millicomputer: a new breed of com-
puters designed to be cost effective in many applica-
tion areas where a microcomputer might otherwise
have been used, while providing the power of amini.

KEEPING PEACE IN THE FAMILY

Naturally, the NAKED MILLI is program compatible
with our large family of NAKED MINI® machines.
Which instantly gives you a broad choice of memories,
interfaces and software. Which also gives you com-
patible expandability upward through the full range of
minicomputer performance.

The NAKED MILLI LSI-3/05 is a single half-card bipolar
MSI computer approximately 7’ x 15”. It is electrically
and mechanically interchangeable with the other pro-
cessors in the LSI family. The LSI-3/05 instruction set
is a subset of the instruction sets of the larger ma-
chines. All programs written for the LSI-3/05 will run on
the largers members of the family. Programs written in
the larger instruction sets will run on the LSI-3/05 using
software Macros which perform the operations that are
not directly implemented in 3/05 hardware.

POWERFUL INSTRUCTIONS FOR
SHORTER, FASTER PROGRAMS

There’s a big and very important difference between
raw cycle time and ‘“‘getting the job done” time. We
believe computers should work smart, as well as hard.
They should offer built-in features that assure faster
execution.

With the NAKED MILLI you get a powerful instruction
set with 95 instructions including 8 addressing modes;
the NAKED MILLI offers better memory efficiency than
micros — 8 or 16 bits.

This efficiency lets you write shorter programs with
faster run times — and keeps memory costs to a mini-
mum, since tasks run in less memory. And programs
are easier to write, too.

In short, you get speed where it counts: on the job.

Memory Reference Instructions

In typical minicomputer applications, the computer
usually spends a large percentage of its execution time
successively doing a few operations on each of many
pieces of data stored in memory — rather than per-
forming repeated operations on just a few pieces of
data which could be stored in registers. This usually
means that memory is referenced frequently.

NAKED MILLI optimizes its instruction set for these
typical minicomputer applications, to get greater ef-
ficiency and ease of programming. It provides a varied
and powerful set of memory reference instructions
ideal for OEM’s.



Indirect Addressing

True multi-level indirect addressing lets the user con-
struct and use powerful addressing methods for ef-
fective table addressing.

Word and Byte Addressing

We provide both word and byte addressing for most
memory reference instructions. This means that you
can deal directly with either bytes or full words, as the
application requires, without the complications re-
quired in computers without byte addressing.

Full Shift Capability

We provide a full complement of shift instructions
which can be: single or multiple place; left or right; log-
ical or circular. Compare this with the basic single
place shift found in most microcomputers.

Fast, Efficient Conditional Jumps

The conditional jump instructions test conditions with-
in the processor (overflow, sense indicator, A and X
registers) and perform conditional jumps, depending
upon the results. Since each of these single word in-
structions performs both the test and the jump, mem-
ory is more efficiently utilized than with other compu-
ters which need two words for this function.
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Immediate Instructions

We provide a full complement of immediate instruc-
tions. The address portion of the instruction actually
contains the 8-bit operand itself, rather than an ad-
dress. Only half as much memory is needed, since both
instruction and operand are contained in a single word.
Immediates include Add, Subtract, Load, and Compare.

Single Word Instruction Format

With only a few exceptions, our instructions require
only one memory location. Compare this with many
other minicomputers which require two or more mem-
ory locations for most instructions.

1/0 MAXI-BUS™ FOR EASE OF
INTERFACING

Maxi-Bus provides 58 parallel lines for data, command,
device address, status, and control information. This
eliminates the timing problems created when data and
address lines are time-shared. It makes interfacing
easier, faster and less expensive.

Memory and input/output interfaces connect directly
to the Maxi-Bus. Each operates at its own pace. Under
DMA this means that transfers can be made directly
between external devices and memory without af-
fecting the central processor, if desired.

ia

NAKED MILLI can be used with Computer Automation’s unique hexadecimal keyboard which makes
data entry fast and convenient.



It also means that as faster or lower cost memories and
processors become available, they can be plugged into
the system directly, without the need for modification.

This open ended design assures you of growth capa-
bilities for the future, whenever your needs change.

Three Input/Output Modes for
Maximum Power

You get three standard input/output systems for flexi-
bility. Combined with a powerful set of /O instructions,
this results in an 1/O structure which is exceptionally
efficient and easy to use.

Both word and byte data can be handled directly, with
byte data being packed or unpacked automatically as
desired.

Direct Memory Access (DMA)

For highest speed transfer rates, DMA transfers data
on a cycle-stealing basis directly between the memory
and the external device, bypassing the central pro-
cessor.

Programmed Input/Output

For greater flexibility, Programmed 1/O provides trans-
fers between the external interface and the A or X
registers. Especially effective in applications where
data must be examined immediately upon input (such
as message handling, keyboard response, etc.) or
where data is the result of a computation which must
be output immediately.

Automatic Input/Output Channels

Auto /O channels transfer data between memory and
external interfaces in blocks of any size without dis-
turbing the processor’s working registers. Word or Byte
Count and Current Address for each channel are held
in memory; each transfer automatically updates them
until the count is complete. This use of memory for
control registers lowers the cost of interfacing. Mul-
tiple channels can operate concurrently, with hardware
priority control of each channel. Transfers can be full
16-bit words or 8-bit bytes with automatic packing/un-
packing.

HARDWARE PRIORITY INTERRUPTS

Our hardware priority interrupts provide automatic
handling of:

* recognition of an external event which requires im-
mediate attention.

¢ identification of which event, among many, actually
occurred.

* resolution of priority when several events occur
simultaneously.

* automatic vectoring of each interrupt to unique
memory locations.

It also means really fast response to the event which
caused the interrupt.

The necessary interrupt routines are simple, easy to
write, take less memory space, and execute more
quickly. Wasteful polling is completely eliminated.

POWER FAIL RESTART

Allows the LSI-3/05 computer to operate from unre-
liable power sources without human monitoring. Con-
tinually monitors power supply voltage to provide an
orderly shutdown upon power failure and automatic
restart when power is restored.

REAL TIME CLOCK

Provides increments at twice the AC line frequency.
Allows maintenance of an accurate time of day clock
and measurement of elapsed time.

AUTOLOAD OPTION

Allows program loading to be initiated automatically,
remotely or from a front panel switch.

BIT SERIAL TELETYPE CONTROLLER
OPTION

A low cost I/O interface for program loading or de-
bugging which mounts piggyback on the processor
card.

ADD-ON MEMORIES

Any combination of memories in any mix of types and
speeds can be used with any LS| processor. Thismeans
the user can configure exactly the combination which
best suits his needs now, and later change the com-
bination to meet new needs merely by exchanging or
adding the appropriate processor or memory boards.
Now, indeed, any LSI system can ‘‘grow up” and
change easily and quickly, even the the field.

Compatible add-on memories available with the NAKED
MILLI are:

e Core memory in modules of 4K (half-card), 8K, and
16K words, offering memory cycle times as fast as
980 nanoseconds.

e low-cost random access semiconductor (RAM)
memory in modules of 256, 1K, 2K, 4K, and 8K words
with optional Battery Pack.



e Nondestructive programmable read-only (PROM)
and read-only (ROM) semiconductor memories in
various sizes and combinations with RAM memory;
optional On-card Battery Backup.

e Erasable programmable ROM (EPROM) in various
sizes and combinations with RAM memory; optional
On-card Battery Backup.

PACKAGED CONFIGURATIONS

Combinations of NAKED MILLI processor and memory
cards are offered for economy in handling, and provide
a substantial price discount compared to separately
ordered units. For applications requiring packaged
systems, the NAKED MILLI processor is also available
in low-cost ALPHA Series configurations which in-
clude a 19-inch (rack-mountable) chassis, powersupply,
and console. Both CPU/Memory Combinations and the
ALPHA Series are offered with four initial memory con-
figurations:

¢ RAM/ROM/PROM
e RAM/EPROM

¢ RAM-only

e Core

In addition to available Add-on Memories, a 1K word
half-card Core module is offered with packaged con-
figurations.

SUPPORT

Because the LSI-3/05 is a member of a large family of
compatible computers, the millicomputer user has
available to him a wealth of memory and input/output
options that simply are not available with any micro-
computer. For example, he can use with the LSI-3/05
our new Distributed 1/0 System, the minicomputer in-
dustry’s first unified approach to low cost, high per-
formance 1/0O interfacing. One half-card 1/O Distributor
can support up to eight Intelligent Cables interfaced to
any combination of input or output, serial or parallel
peripherals - - all transferring data directly to or from
memory concurrently.

From paper tape readers and punches through floppy
disks and large moving head disks, a complete line of
peripheral systems, peripherals, controllers, diagnos-
tics and software is available to assist in developing
millicomputer based products and also for use within
these products. With the NAKED MILLI the user can
concentrate on designing his product, not spending
time designing special interfaces. A complete line of
general purpose interfaces is also available.

NAKED MILLI (right) and /O Distributor pictured with
variety of standard peripherals and user-designed /O
devices, including special consoles, instruments. etc.

The NAKED MILLI LSI-3/05 is supported by four chassis
types, four power supplies and two types of consoles.

Software for the LSI-3/05 includes loaders, utilities, a
conversational debug package, Computer Automa-
tion’s unique 4K and 8K-word OMEGA conversational
assemblers/ editors and a Real Time Executive (RTX)
system which includes an I/O Executive (IOX). Pro-
gramming support for the LSI-3/05 is also provided by
LSI-2 based Disk Operating Systems. FORTRAN |V
programs may be executed under the LSI-3/05 RTX sys-
tem. An extensive set of arithmetic and conversion
routines is also available to LSI-3/05 users.

FEATURES

Obsolescence-proof Family

Open-ended design: change capacity or speed, quickly
and easily, in the field.

Four processors; core and semiconductor memories
in twelve sizes; variety of options and interfaces.

Efficient Hardware Means Easy
Integration

Memory from 256 to 256K (16-bit) words

Relative addressing eliminates fixed page problems

Indexed addressing for efficient loop control and table
processing




High temperature testing in an oven to verify long-term reliability. Test includes seventy-two hours at 50°C.

Multi-level indirect addressing
Vectored priority interrupts

Full range of options includes Power Fail Restart, Real
Time Clock, and Autoload

Complete set of peripheral and general purpose inter-
face modules

Quality Construction

100% burn-in of IC’s to MIL-STD-883

Powerful Instruction Set For More
Efficient Use of Memory

Single word instruction format saves memory
Extensive byte capability means easier programming

Immediate instructions save storage space for con-
stants

Complete set of logical instructions: OR, XOR, AND

Multi-place register rotate and logical shift instructions

Maxi-Bus Provides Three Standard
Input/Output Systems

Direct Memory Access (DMA) standard for very high
speed transfers

Automatic Input/Output channels for concurrent /O
directly to/from memory

Programmed I/O through A or X registers

INSTRUCTION TIMES

Instruction times given here apply to core memories.
See Computer Handbook for timings for other mem-
ories.

Memory Reference instruction times apply for scratch-
pad addressing mode. For other modes add the times
listed below.

Addressing Additional
Mode Time

Scratchpad e
Relative +.25 psec
Indexed +.25 psec
Indirect Scratchpad +1.75 u sec
Indirect Relative +2.0 e sec
Indirect Scratchpad +2.25 u sec

Post-Indexed



Memory Reference

WORD MODE Time
Instruction Description (usec)
ADD Addto A 6.25
AND ANDto A 6.5
CMS Compare A with Memory, Skip 6.75
(Low, High, Equal) (no skip)
8.0
(skip)
EMA Exchange Memory with A 8.75
IMS Increment Memory, Skipon Zero  9.75
(no skip)
10.0
(skip)
10R Inclusive ORto A 6.5
JMP Jump Unconditional 6.25
JST Jump and Store P 9.75
LDA Load A 5.5
LDX Load X 5.5
STA Store A 7.75
STX Store X _ 7.75
SUB Subtract from A 6.5
XOR Exclusive ORto A 6.5
BYTE MODE
ADDB Addto A 6.75
ANDB ANDto A 7.0
CMSB Compare A with Memory, Skip 7.25
(Low, High, Equal) (no skip)
8.5
(skip)
EMAB  Exchange Memory with A 9.25
IORB Inclusive ORto A 7.0
LDAB Load A 6.0
LDXB Load X 6.0
STAB Store A 8.25
STXB Store X 8.25
sSuUBB Subtract from A 7.0
XORB Exclusive ORto A 7.0
Byte Immediate
Time
Instruction Description (usec)
AAl Add to A Immediate 5.25
AXI Add to X Immediate 5.25
CAl Compare to A Immediate, 5.0
Skip on Not Equal (no skip)
5.25
(skip)
CcXi Compare to X Immediate, 5.0
Skip on Not Equal (no skip)
5.25
(skip)
LAM Load A Minus Immediate 3.75
LAP Load A Positive Immediate 3.75
LXM Load X Minus Immediate 3.75
LXP Load X Positive Immediate 3.75
SAl Subtract from A Immediate 5.25
SXI Subtract from X Immediate 5.25

Conditional Jump

JAG A Greater than Zero

JAL A Less than, or Equal
to Zero

JAM A Minus

JAN A Not Zero

JAP A Positive

JAZ A Zero

JOR OV Reset

JOS OV Set (and Force
OV Reset)

JSR SENSE Reset

JSS SENSE Set

JXN X Not Zero

JXZ X Zero

Single Register Bit Change

LLA Logical Left A

LLX Logical Left X

LRA Logical Right A

LRX Logical Right X

RLA Rotate Left A with OV
RLX Rotate Left X with OV
RRA Rotate Right A with OV
RRX Rotate Right X with OV

No
Jump Jump
425 55
4.4 5.75
4.0 5.25
4.5 5.75
425 5.0
425 55
4.5 6.25
5.25 6.75
4.5 5.5
4.5 55
4.5 5.75
425 55
5.75*
5.75*
5.75*
5.75*
5.75*
5.75*
5.75*
5.75*

*Add .25 microseconds per positions shifted

Register Change and Control

Instruction Description
ICA Input Console Data Reg. to A
ICX Input Console Data Reg. to X
ISA Input Console Sense Reg. to A
ISX Input Console Sense Reg. to X
NAR Negate A
NAX Negate A and Put in X
NXA Negate X and Put in A
NXR ‘Negate X
OCA Output A to Console Data Reg.
OCX Output X to Console Data Reg.
ROV Reset OV
SOV Set OV
TAX Transfer Ato X
TPX Transfer Pto X
TXA Transfer Xto A
CID Console Interrupt Disable
CIE Console Interrupt Enable
DIN Disable Interrupts
EIN Enable Interrupts

Time

(usec)
55
5.5
5.5
5.5
7.0
7.0
7.0
7.0
4.75
4.75
5.5
5.5
4.75
4.75
4.75

6.25
6.25
7.25
7.25



Instruction Description
HLT Halt
NOP No Operation
RTCD Real Time Clock Disable
RTCE Real Time Clock Enable
SBM Set Byte Mode
SIA Status Input to A
SIN Status Inhibit
SIX Status Input to X
SOA Status Output from A
SOX Status Output from X
SWM Set Word Mode

Time

(usec)

4.75

6.5

6.5

5.75
4.75
6.25
4.75
4.75
4.75
5.75

Input/Output

Time

Instruction Description (usec)
AlIB Auto. Input to Memory, Byte 20.0*
AIN Auto. Input to Memory, Word 19.75*
AOB Auto. Output from Memory, Byte  18.5*
AOT Auto. Output from Memory, Word 18.5*
INA Input Word to A 5.5

INX Input Word to X 5.5

OTA Output A 4.75
OoTX Output X 4.75
SEA Select and Present A 4.75
SEN Sense and Skip on Response 4.75
SEX Select and Present X 4.75

*Add .25 u sec if last word of block.

NAKED MILLI support includes extensive software and full documentation.
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DOMESTIC OFFICES

Hertfordshire, England
PH: Rickmansworth (09237) 71211

Corporate Headquarters Eastern Region 26777 Liorain Road
Computer Automation, Inc. 79 No. Franklin Turnpike ggﬁ?%gl; %?7(2)’00}"0 44070
18651 Von Karman Ramsey, New Jersey 07446 )

Irvine, California 92713 (201) 825-0990

(714) 833-8830 TWX: 710-988-2254 Midwestern Region

TWX: 910-595-1767 474 Thurston Road, Suite D-5 2621 Greenleaf Avenue
Rochester, New York 14619 Elk Grove Village, Illinois 60007

Atlantic Region (716) 436-8330 (312) 956-6400
7130 So. Orange Blossom Trail 69 Hickory Drive TWX: 910-222-1839
Orlando, Florida 32809 Waltham, Massachusetts 02154 2850 Metro Drive, Suite 527
(305) 857-0100 (617) 890-7190 Bloomington, Minnesota 55420

Great Lakes Region (612) 854-2305
214 W. Main Street . -
Moorestown, New Jersey 08057 2?518 F ve .Ml.le Road .
(609) 234-2844 Livonia, Michigan 48154 Northwest Region

(313) 261-5170 or 5172 300 120th Avenue, N.E
7245 Arlington, Suite 212 42 E. Rahn Road Building No. 2, Suite 210
Falls Church, Virginia 22042 Kettering, Ohio 45429 Bellevue, Washington 98005
(203) 560-7071 (513) 434-5688 or 5689 (206) 455-9650
INTERNATIONAL
United Kingdom Finland

CAI LTD. (Computer Automation) FINN METRIC OY
Hertford House PL 6, Ahertajantie 6D
Denham Way, Maple Cross 02101 Tapiola, SF-02100 ESP00 10
Rickmansworth WD3 2XD Helsinki, Finland

TLX: 857-122018
PH: 90-460-844

TLX: 851-922654 France

Australia

ORIGINAL EQUIPMENT SALES PTY.LTD.
63 Mitcham Road

Donvale, Victoria, Australia 3111 Germany
PH. 8782911 GEVEKE ELEKTRONIK UND AUTOMATION
TLX: 790-34332 GmbH & Co
2 Norderstedt
. Gutenbergring 40
Austria Postfach 1229, Germany (Hamburg)

UNITECHNIK PH: (040) 52 35 061
Johnstrasse 45 TLX: 841-2174297
A-1150, Wien, Austria (Vienna) India

PH: (0222) 4210785
TLX: 847-13870

Belgium/. Lugemboprg

GEVEKE ELECTRONIQUE ET
AUTOMATION BELGIQUE SA

119-121, Rue Anatole France

1030 - Bruxelles, Belgium

PH: 02-241.45.50

TLX: 846-23028

YREL ELECTRONIQUE ET INFORMATIQUE

64/70 Rue des Chantiers
78000 Versailles, France
PH: 9502224

TLX: 842-692379

MICRONIC DEVICES

Unit No. 104, Nirmal Industrial Estate
109C, Sion East

Bombay-400 022, India

Italy

CALCOLATORI ED AUTOMATISMI
INDUSTRIALI

Piazza Della Repubblica

30-20124, Milan, Italy

TLX: 843-35094

PH: 65.71.518
Japan
Denmark NIPPON AUTOMATION COMPANY
SC METRIC A/S 5th Floor Inose Building

Skodsborgvej 305, 2850 Naerum
Copenhagen, Denmark

PH: (02) 80-4200

TLX: 855-15763

DS628 5/76 5M

5-16-7 Shiba Minato-ku
Tokyo, Japan

PH: 455-6581

TLX: 781-2423698

3080 Olcott, Suite 125-B
Santa Clara, California 95050
(408) 988-1220

Southwest Region

3315 Mercer
Houston, Texas 77027
(713) 626-9430

TWX: 910-881-2568

2618 Electronics Lane, Suite 309
Dallas, Texas 75220

(214) 358-0278

TWX: 910-861-9102

Western Region

2121 Campus Dr.
Irvine, Ca. 92713
(714) 833-8830
TWX: 910-595-1767

Netherlands

GEVEKE ELEKTRONICA EN
AUTOMATIE BV

P.0. Box 652, Kabelweg 25

Amsterdam, The Netherlands

PH: 020-802802

TLX: 844-12219

DAVID REID DATA
PRODUCTS, LTD.

C.P.O. Box 2630,

3-5 Auburn St., Takapuna

Auckland 1, New Zealand

PH: 492-189

TLX: 791-2612

Norway

METRIC A.S.

Postboks 85, Bekkelagshorgda
Oslo 11, Norway

PH: 02/282624

TLX: 856-18461

Spain
COMPANIA ESPANOLA DE
ORGANIZACION E
INFORMATICA, S.A.
¢/Muntaner 550, Barcelona - 6, Spain
PH: 212 4908

Sweden

SCANDIA METRIC AB
Fack S-17119 Solna 1
Stockholm, Sweden

PH: 08-82-04-10

TLX: 854-10766

DATACARE AG

Untere Bahnhofstr. 19, Postfach
CH 9500 Wil, Switzerland (Zurich)
PH: 073/22 0592

TLX: 845-71440



