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ICM

Dear User:

Hello, welccocme to the world of ICM computers. ICM's purpose is
to see that your system needs are met with complete satisfaction

and the highest degree of reliability. ICM represents the finest
in engineering of the latest designs available in computer
technology today. We manufacture a complete line of networking
components and single board computers for todays high tech cffice
environments. Again, thank you for purchasing ICM products.

Sincerely,

INTERCONTINENTAL MICRO SYSTEMS CORPORATION

e

5 o T
Bob Ruiz UJﬂy
President

fnterContinentat
Micrasystems Corp.

L8015 Lesverton Ot
Angheirn CA 9280716552
1714) 830-0964

Teiex §21375-SUPPORT 1D
Fasylhink #862562040

BES 1714y 8328750




LIMITED WAKRANTY

InterContinental hicro Systems warrants to the original purchaser
X this ICL product that it is to be in gooa working order for a
perioca of one year from the cate of purchase from ICk or an
autnorizea ICh dealer. Should this product, in ICk's opinion,
malfuncvion during the warranty perioa, ICK will, at its option,
repalr or replace it at no charge, providea that the proguct has
nct been subjected to misuse, abuse, or non-ICM authorized
alteration, modifications, and/or repairs.

Products requiring Limited Wwearranty service during the warranty
rerioa shoula be deliverea to ICh with proof of purchase. I1i the
gelivery is by maill, you agree to insure the preoduct or assume
the risk of loss or damage in transit. 7You also agree t0 prepay
shipping charges to ICK. ALL EXFRESS ANLD IMNPLIED WARRANTIES FOkR
This PROLUCT IWCLUDING, BUT WOT LIMITED TO, THE WARRANTILS OF
LERCHANTABILITY AND FITWESS POK A PARTICULAR PURPOSE, ARE LIMITED
I DURATION TC ThE ABCVE ONE YhAk PRRLUL. Some states qo not
allow limitations on how long an implied warranty lasts, so the
above limitations may not apply to you.

UWDEER 5O CIRCUEKSTANCES wWILL IKTERCOWTIMENTAL MICKC SYSTEES bR
LIABLE Ik ANY WAY TC Thk USER FUR DAMAGES, INCLUDING AWNY LOST
PROFILTS, LCST SAVINGS OR COTHER INCIDERTAL Uk CONSEQUENTIAL
DalaGrs ARISING OUT OF ThE USE OF, OR IMABILIYTY 20 USE, SUCH
FRODUCT. Sowe states do not allow the exclusion or limitation cof
inciaental or consequential damages for consumer products, so the
above limitations or exclusion may not apply to you.

TEIS WARRANTY GIVES YQU SPECIFIC LEGAL RIGHTS, ALD YOU MAY ALSOC
EAVE UTHER RIGHRTS WEICH KAY VARY FRUL STATE TU STATE.

The liwitec warranty applies to hardware products only.



WAKRANTY REGISTRATION

name company phone
street city state Zip
rroduct mcdel no. serial no. rurchase date

no. of PCs at this address purcrased from

System Configuration Manufacturers Name

[ ] Multifunction/Memory

[ | Graphics (color? )

| | Data Communication

L] Network Card

[ ] Modew ( Baud )
| | Hara Disk ME)

Type of PC used

Please complete and return this card within (10} days of
purchase. ICk products are warrantied for cne year from date of
purchase. If you encounter a problem with an LCM Fprocauct that
is under warranty, you should call ICNM to receive & Keturn
Authorization Number prior to returning the product for service.
1t is essential that we have your warranty card on file in order
for us to provide repair service or replacement at no charge to
you.
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Inter Continental Micro Systems
4020 L.eaverton Court
Anaheim, CA 92807
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BUSINESS SURVEY

ICM wants to keep up with yocur needs. You can help us by
completing this product survey. In exchange for your help,
we'll send you "BUSTALK", our bi-monthly newsletter with the
latest information on ICM products.

YourName Company Name

Address

What Type Of Business Is Your Company In?

How Many Computers Lo You Have In-house?

How Many Are 1CM Computers?

What Do You Use Your ICM Product For?

How Did You Learn Of ICM? (If publication, which one?)

What Do You Like About ICM Products?

Product Model Number Date Purchased

What Reseller Did You Purchase The Product From?

Name City State

Comments Regarding Service/Products
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The CPS-ES-1000 User's Guide

Copyright July 1586 by Intercontinental lkicro Systems. All
rights reserved. No part of this publication may be reproduced,
transmitted, transcribed, or translated into any language, in any
form or by any means without the prior written approval of
Intercontinental kicrc Systems, 4015 Leaverton Court, Anaheim,
California 92807.

Intercontinental Micro Systems makes no representatives cor warra-
nties with respect to this guide. Further, we reserve the right
to make changes in the specifications of this product at any time
without notice and withcocut cbligetion of Ilntercontinental Micro
cystemws 1o notify any person of such revision or changes.

Intercontinental lMicro Systems 4015 Leaverton Court, Anaheim, CA
928607~-1692 (714) 630-0964 Telex: 821375-SUFPORT UL



HOw TO USE TEIS GUIDE

Thank You for buying ICk's CPS-kS-1000 Package!

ICM aprreciates your purchase of CPS-k3-1000. This Guide is
included as part of your package to help you install and use your
CPS~liS-1000 as soon a possitle.

Your CP5-k3-1000 User's Guide is actually made up of several
separate Guides. Each individual Guide is treated as a Section
within the CPS-M5-1000 User's Guide.

Section 1 provides general information abecut ICh's Technical
Support policy and services. Pointers on how to solve common
problems are in the section also.

Section 2 is a dicticnary explaining terms used in this Guide you
may be unfamiliar with.

Section 3 is the CP3-lS-1000 User's Guide. This section offers
the basics of proecduct installation and provideg general informa-
tion on the product package and features.

secticn 4 is the CPS-16F Uger's Guide. This section provides
general information about the CPE-16F Application Processor.
The primary function of this section i1s to make 1t as easy as
possible to install the CPS~16F and start using it.

Section 5 is the Lk3-1000 Software Technical Guide. The
information contained in this section provides an in depth expla-
nation of the hS-1000 scftware and it's function.

Secticn © is the TurbolUS/PC User's Guide. Software 2000 has
rewritten this Guide specifically for kS-1000 use. This section
tells you how to use TurboDUS/PC with MS-1000.

Section 7 is the CF8-16F Technical Guide. Similar to the CPS-16F
User's Guiace but much more technical in detail.

Section 8 is the K/STER User's Guide. This Guide proviaes
informaticn sypecific to the NMN/STER Terminal's use and
installation. Wwhile Bection 2 proviaes some general information
on this subject, you'll probably want tec reference this section
for more detail.

Sectlon 9 is the Appendix. MNiscellaneous information that will
provide some extra help is included in this section.

At the end of this User's Guiage ycou'll find & User's Comment
Card. Please take a few moments to let us know what you think of
this Guide. Kemember, we've written this Guide for you. Wwe neec
your input to meet your needs.



CPS=lsS=1000 User's Guide V 1.0 ElLA Policy
TECERICAL SUFPORT

Return Berchandise Authorization Policy (REA)

- To receive c¢redit products must be returned within o0 days
of purchase date.

- 4 restocking fee is required on all returned products.(15%
of the list price at the time of purchase).

- ICk (Intercontinental kicro System Corp.) is responsible only
for prodaucts that have an ICh registered trademark.

- There is no repair charge for products still under ICk's one
year warranty.

- If no repairs are required , there will be a minimun charge
fer 1 hour of labor.

- Kepair charges are based on 350 per hour for labor plus parts.

- Customers pay shipping charges when sending repalr merchan-
dise under warranty to I1ICk for repair.

- ICK pays shipping charges when returning repalr merchandise
under warranty to & customer within the United States.

- Uverseas customers pay shipping charges both ways for repailr
merchangise regardless of warranty status.

- When the warranty is no longer valid the Customer pays
shipping charges both ways,

- before werchandise can be sent to ICk for repair the
Customer must call ICK at (714) 630=3714 to obtain an KkA
nucxper. The Customer should be prepared to provide the
Tollowing informaticon for ICHK:

Company nhame

Contact person's name ana phore number

Exact product name

Serial number

Prom type for fileserver and arcnet board

Amount of memory on board

specify any special modificatiocn or jumper setur

- No more than five items are tc be returned per RMA number.
- hepairs carry a 90 day warranty.

- 41]low a two week turn around for each RMA.

InTermation centalned hereln is proprietary to ICk Corp. Pg. 1.1
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- "Test and Check" and "ho Problew Found" RMAs will be charged
% of the list price on the date of purchase.

- The Loan board Policy applies only Yo boards under warranty.
- 411 lcans must be authorized by technical support personnel.

- Loan Boards will be gent to the customer upon receiypt of the
repalir merchandise. If the customer is a non-credit
approved customer a check for 30% of the original purchase
price must accompany the repair merchandise. ICk will re-
turn the check to the customer upon receipt of the Loan
board.

ANY CHANGES MADE TO A PRODUCT WILL VOID THE WARRANTY

in i rietary o Corp. Fg. 1.2
Information contained hereln 18 proprietary 1O ICk Corp. Fg
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BBS {714) 630-0964

ICK'S Bulletirn EBoard Systemr is available 24 hours & day 7 dasys &
week, If you've used the system before, you're a registered
user, You can uplcad or download information, leave messages for
other users and access a wide range c¢f information. 1f you're &
first tire user, you can beccme a registered user by entering "I
and typing & message to let the system operater know. ICK
ENCOUTALES youfxg%ase the ELES to leave mesgsages for our
rersonnel or to Zegve!any suggestions regarding product Or ways
we can better sefve., fhe EBES provides the following information:

Sales

Liewsletter
Priceliist
Product Information

Technical

Engineering Changes

Hardware lModifications
Software Modifications

Public Domain CP/L and Turbolos Utilities
Turbolos Patches

ICE Software Utilities
STARTUP

EERTST6

FCETST

MWEX etc.

Solutions for Common Problenms

Information contained herein is proprietary tc ICh Corp. Pg. 1.3
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Cormmunication Media

Telex

Telexes are another means of communication ICK offers you. Twice
a day our Technical LKepresentatives review Telex messages. 411
messages receive a response at the earliest convenience.

hail

If you want tc contact ICh personnel regaraing invoices,
gshipping, or administrative functicns, you may write to us at the
following address:

4015 Leaverten Court
Anahelim Ca 9zB07-16Y42

1f you want to contact ICh perscnnel regarding marketing, sales
or technical support matters , you may write to us at the
following address:

4020 Leaverton Court
Anzhein C4 92807-1692

Paone

we also heve technicsl staff to answer your technical guestions,
You can reach them by calling the following number.

(714) 630~-%714 8:%0 am.m.-- 12:00 noon
1:00 pom. == 5:00 p.m.

If our techrnical staff is not available when you call, leave a
message and you'll receive a response within 24 hours.

Information contained herein is proprietary to ICk Corp. Pg. 1.4
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hthat To Do Ifeueene

PO

You receive a product thet doesn't work.

Cell Technical Support irmediately and obtain an RFKA number.
Include the KkA number with the merchanaise you're
returning.

If you have credit terms with ICE, we'll ship & replacement
to you the same day you report the problem.

If vou co nct have credit terms with ICk we'll ship the
replacemwment upcn receipt of the defective merchandise.

A1) returned merchandise must be accompanied by an EkA
nurber when shipped to ICK.

You receive the wrong parts.
Czll Technical Support immediately and obtain an kFA number.
Include the RMA number with the merchandise you're

returning.

If you have credit terms with ICF, we'll ship a replacement
to you the same day you report the problem.

LT you co not have credit terms with ICK we'll ship the
replacement upon receipt of the wrong part(s).

All returned merchandise must be accompanied by an RMA
number when shipped to ICKk.

Farts are missing from your package.

Calil Technical Support anc report the incident. IChk will
gship the parts to you.

Informaticon contained herein is proprietary to ICk Corp. Pg. 1.5
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DICTIONARY

Ltpplication Processor - Sometimes referred to as a "Slave
Processor". Runs application software and calls on the
Fileserver to perform functions thet allow the use of gpplication
software.

Application Software - 4 program or group of progrems written %o
solve a specific problemr or perform a specific function. ie. word
processing, accounts payable, inventcery control etec. Application
software must bte compatible with the operating system to run
properly.

Asynchronous - A data-communications term describing the method
by which data between machines is timed as it's transmitted and
received. Asynchronous is a low speed form cf data~communications
running in the range of 60-38.K bits per second.

Bit - The smellest unit of information. A bit has two states and

is represented electreonically by z pulse or absence of a pulse of
static electriclty .

Bus - A set of electrical conductors on a motherboara (printed
circuit board) thaet carries electronic signals to the various
ccmponents of a computer. The conductors as a vwhole are called &
bus. They are breoken down into three subsets called a "data bus",
"address bus" and z "signal bus". The Fileserver and Application
Processor are "plugged" into the Bus to receive the electronic
gignals that make then work.

Eyte - &4 byte generally consists of 8 bits (1's or 0O's), arranged
in & pattern to convey informaticn. This is much like using eight
"letters" of the alphavet and arranging ther in a pattern callea
a "word" toc convey & specific meaning.

Clock Calendar Board - 4 personality board that provides a highly
accurate real time clock.,. The time of year, mwonth, aay, hour,
minute and secong is maintsined and may be read back by the CPU.
Very useful for point-of-sales systems, inventory systems ana
other applications where continuous c¢lock monitoring is required.

Configuration -
herdware: Describes the way various devices
{workstations, printer, hard disks, floppy
disks, etc.) are connected (interact) with
each other.

software: 4 procedurs performed To define what

devices are linked together. (Generally
referred to as Configuration Utilities.)

Intformation contained herein is progprietary to ICh Corp. Pg. Z.1
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CPU - Central Processing Unit. The "brain" of & computer. It is
made up of two major componenis: Arithmetic Logic Unit (ALU} and
Execution Unit (EU). The RU fetches machine language
lnstructions fromw memory anc converts them inte electronic
signals that put the instructions into action. The ALU is
controlled by the LU to perform zll manipulations of gats. It is
through the interaction of the CPU's twe majo™ components and
memory that all work within & computer is done.

Lefault Value ~ 4 value automatically assigned (usually by the

marnufacturer). The user may change the default value {which is
part of the configuration prececure) or use it as is.

Discrete Refresh Circuitry - Circuitry that pericaically
refreshes the dynamic memory by reading row leocations to charge
up individual memory cells before memory is lost. This frees the
CPU of this task.

DEA - Direct hemory Access. An architectural feature of scume
computers in which information read from disk is written directly
te 2 specilied location in the memory without interrupting the
CPU, or read from memory tc disk without assistance from the CFU.
This enavles the CPFU to attend to other tasks while the disk
operation is being performed.

Dynamic RAM - A type of semiconductor memory. Lynamic kAN holds
information as charges of static electricity that tend to cecay
repidly, threatening loss of information. A ftechnigue called
"cycle stealing" is employed with dyramic KANM in which the
conputer's CPU periodically interrupts work and reireshes
{recharges) the contents before they decay beyond redemption.

Fileserver - Sometimes called a Master Prccesscr. Controls the
network by downlioading the operating system to the application
processor. The fileserver also downloads system ITiles to the
application preocessor and controls the use of all commen
peripherals.

landshake Lines - These lineg are used to ensure data is passed
correctly between two or more devices. This 1s done through the
exchange of signals such as "data valid" and "ackrowledge".

Intelligent I/0 Processor - Doesn't have to be contreilec by the
fileserver because it has its own CPU. The fileserver just sends
& nessage to the buffer which conmunicates with the CPU on the
1/C board. It then functions incepenacently of the fileserver.

1/0 Ports - Locations at the top of ICk's boards called "serial"
and "parallel" ports that enable input/output activity between
the computer and peripherals.

kegabyte - 1,048,576 bytes.

Information contained herein is proprietary to ICL Corp. Fg. 2.2
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MEz - lMeganertz. (One million cycles per second. Computer speed
is measured in Mhz. The higher the nuwber of bz, the 1aster the
CPU can manipulate data.

Multi User System - in operating system that allows many users,
at serarate work stations to share a fileserver's files and
preripherals such as printers, disks etc.

Uperating System - Atbreviated 03. A large and highly compleXx
prrogran that controls the operation of a computer system. It is
aulways present and active while the computer is running. An
cperating syster 1s what enatles arplication software to run.

TurbolD08, kS3-DOS and PC-DOS are a1l examples of operating
systems.
Parallel - 4 form of data transmission, in which & or more bits

are sent at a time.

Peripheral - Input/Cutput and datas storage daevices such as a
printer, terminal, hard disk, etc. attachea to a computer.

k&AM - FRandom Access hemory. The semi-conductor wemory of a
computer which is erszsed when the electricity is turned orf. The
CFU uses EKEAM to perform "real time " calculations, computations,
anc temporaery storage.

5-100 Bus - 4 100 ccnductor {pin; bus adopted as a standara for
microcomputers by the Electronic Industries Assoclation.

Serial I/0 -~ The most common form of data transmission, in which
the bits of each character are sent one at & time over the line.

Synchronous - 4 data-communicationsg term describing the way
sighals between machines are timed. In synchronous
cormmunications, a prearranged number of bits are expected 10 be
sent across the line per second, e.g., 4800 bps (bits per
second). Synchronous communications is generally at the higher
end ot {he speed spectrum, Irom 2400 bps upward.

480 - The Z80 is & popular 8-bit microprocessor whose instruction
set 1s a superset of the BOZU CrU.

8080 - The first of the &-bit microprocessors introducec by the
Intel Corporaticon in 1974.

8086 - The inacustry stancard full 16-bit wicreoprocessor also
manufactured by the Intel Corporation.

Information containea herein is proprietary to ICh Corp. Fg. 2.3
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INTRODUCING YOUR CPS~-MS-100CG PACKAGE

InterContinents]l Ficro Systems has created & rpackage called
CP3-1S-1000 that enables you to create an environment much like
that of zn Itk FPC. To accomplish this ICk hazs designed a
software component called a BIOS Emulator making it possible for
you to run most of the popular Application Boftware written to
IEk PC standards.

Your CPS-KES-1000 Package comes with the following:
- 1 Ii/STER Termineal
- 1 CPS-16F Single Boesrd Application Processcor.

- 1 kPE-200 Perscnality Eoard with a 1o-~pin flat ribbon cable.
(Factory Configured for use with the L/STER Terminal.)

- [-53=-1000 Software Diskette
- PC-DOS Operating System -~ Ibk Version 5.1
- TurboDOS/PC Version 1.08

- CP3-M3-1000 User's Guide

VARKING

Make sure the serial number on your CPS-MLS-1000 Package meatches
the serial number of your TurbolUS operating system. If it
deesn't match you won't be able to use CPS-M3-1000.

Inforrmation contained herein is proprietary to iCK Corp. Fg. 3.1
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Tcols and Equipment Checklist

Before you get started make sure you have the Tollowing tools and
equlpment available,

- Contents of the CPL-M3-1000C Package
- S=100 Chassis

- Lither the &5-bit CPE-4800X or the 16~bit CPZ-186 Fileserver
{(laster Processor).

- KPE-200 Personality EBoard with 1€ pin ribbon cable

- 4 pair (8 wire) twisted shielded 22 gauge RS-2%2 cable
- 2 rale Db-25 connectors

- V/3TER Terminal

- TurbceD0S operating system

- Veltage Feter to test the chasgis and connectors

- Screwdriver to install the Perscnality board to the back of
the chassis

- utwrench tc install Jack screws on the Personality board

- Wire unwrapping tool to change wire wrap Jumpers on the
CFS—-16F or RPE-200 board 1if necessary

- Jumper shunts to set new Jjumper selections on the CPS-1¢F or
EP5-200 board if necessary

Infermation contained herein is proprietary to ICK Corp. Fg. 3.2
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HARDWARE

Voltage Verificaiton Test

iCk recommends that a voltage verification test be performed on
the 8-100 Bus before you instell the CPS-16F. Voltage that is 1too
high could result in a burnt cut regulator or damaged devices.
Low voltage can create intermittent problems that are difficult
to trace. Very low voltage (below 5) will cause your syster not
to poot or toc crash.

NOTE: DETAILED IKSTRUCTIONS ON HO¥ TO PERFOKM THE VOLTAGE
VERIFICATIOK TEST CAN BE FOUKD IK THE CPS-16F USER'S GUIDE.

WARNIKNG!

Unly individuals familiar with voltage measurement equipment and
procedures should perform the voltage verification test!

Hardware Configuration

sunper options apply to three lcocations on the board. Figure 1.0
cshows the locations of each.

J3 /STER Terminal Connection

g O A g =l [ L +)
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aCE) == 5 1% I “*-—g“;*j
B [ —
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!x‘.uﬁgd/hd:nn

FIGURE 1.0

Information containea herein is proprietary to ICk Corp. Fg. 3.3
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1.

Configure the CPS-16F Application Processor as fellows:

Extended Address Helection

The default setting for the CPS=-16F is 1llustrated in
Figure 1.1, This setting ig used with +the 16-bit CFZ-186
fileserver,

AZO A16
© 00 C 0
ko Jumper = ~——————n > oo (e Jumper
(equals 1) C 0O O0OC O (equals O)

FIGURE 1.1

If you want to use the CPS-16F Application Processor with an
B8-bit CFPZ-4800X fileserver, set the address as illustrated
in Figure 1.2.

A£20 Al6
C 0060 o0
JUMPEr  e——e————— > ol (e No Jumper
(eguals 0O) 00 C 0O {equals 1)
FIGURE 1.2

Information contained herein is proprietary to ICh Corp. Pg. 3.4



CPS=ME=1000L User's Guiae V 1.0 Product Installation

1/0 Port Selection

The 1/0 Port Selection setting can be used with either the 8
or 16=bit fileserver.

1f the (CP8-16F is the only 16-bit application processor
you're using, leave the setting at the default value (3F
hexadecimsl), illustrated in Figure 1.3.

AT AQ
00 00000 0
JUumper —-——————— > 0 {mmmm e ke Jumper
(equals C) OO CO0oO GO o0 (equals 1)
FIGURE 1.3

If you are installing two or more 16-bit application
processors, refer to Figure 1.4 in the CPS-16F User's Guide.
This cnart will show you how e&ch additiconal processor
should be configurea.

o4 kode Selection

oet the JA Mode Selection setting for use with the PC khonochrore
mode, as illustrated in Figure 1.5.

{mmmmtm e Jumperoverboth posts

FIGURE 1.5

Information contained herein is proprietary to ICk Corp. Pg. 3.5
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Connecting The CPS-16F¥ To The 5-100 Bus

1. With the power to the bus (FF, insert the CPS-16F
application processor firmly into the 5-100 Bus. The board
must be firmly locked into the 5-100 Bus. It it isn't,
severe damage could result.

<. Kepeat the voltage verification test with all the boaras
replaced.

Connecting The RPB-200 Personality Board

1. bake sure the chassis power is OFF.

2. Install the Personality Board s illusirated in Figure 1.6.

FIGURE 1.6

! > pi ' & ' tor SO
o Plug the flat 16 pin ribbon cable into the bOX connec 5
’ tha% the red stripe of the ribbon cable 1is pluggea 1ft9 }}?
1 of the serial port connectior J%. The location of 43 13
shown in Figure 1.0.

i in i ropri by L LoTp. Pg. 3.6
Information containea nerein is proprietary TO ICh Corp. Pg. 2
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4. If you want to enable the signal on pin 20 DTR for
hanashaking, move the jumper from the second to the third
position on the 2x6 block. Figure 1.7 illustrates the
location of the 2x6 block on the personality board.

———DHB-25 Female Connector

f 14 2s
59 t 13%

g

gjggqugngqE%EZZZZ::ﬁ
e 885 = |
=R

IMTERCONTINENTRL MICRO SYSTEMS
- RPB-288 BORRD

2x6 Block

nct'J'N

INT

FIGURE 1.7

5. To connect the Video terminal to the RPE-200 vperscnality
board, solder or crimp the wires at each enc of the RS-23%2
cable to the DB-25 male connectors. Figure 1.8 illustrates

the pinwire pin assignment. Tie pin 1 on the Video Terminal
end OKLY.

NOTE: Fin 20 is usea for handshaking only. If you don't require
handshaking 1t Isn't necessary to connect the wires to these

pins. Kkote +that ICK's Terminal does not support software
bhandshaking.

Information contained herein is proprietary to ICk Corp. Pg. 3.7
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PIN/WIRE ASSIGNMENT

Video Termina% Erd Personality Board End
Connector (Eain Port) Connector (DB-25)

Pin 1 o Pin 1
Pin 2 o \\I::\:::\\N\kxx © Pin 2
Pin 3 s! A o Pin 3
vin 7 o L\\\\\ o Pin 7
Fin 20 <« o Pin 20

FIGURE 1.8
6. Plug the Db-25 male connector wired for the Video Terminal

intc the kain Port location at the rear c¢f the terminal,
as illustrated in Figure 1.9.

Rear View of K/STEK Terminal

FIGURE 1.9

T Plug the other DE-25 male connector into the DB-25 femzale
connector on the RFE-200 Personality Board on the rear panel
cf the 5-100 chassis. Reference Figure 1.6 for the correct
location.

Information containec herein is proprietary to ICk Corp. rg. 5.8



CP5=l5-1000 User's Guiae V

1'0

F/STER Terminal Configuration

1. After you've hookea un your

Turn the power UN

Press the control and both shift keys

The Default kenu illustrated in Figure 1.10 will appear.

values support Turboells.

KNOTE:

A

Configured For Terminal Operation

Product Installaticon

F/STER Termingl:

Default Menu Screen

at the same time.

These

REFER TC THE K/STEk USER'S GUIDE FOR INSTRUCTIOCKS OM
HO% TO IkKSTALL THE K/STER TERMINAL.

lext Item = Prior = v hext Value = > Frior Value = <
Zxit = E Save = 3 Festore = K
Intercontinental lMicro Systems Version 1.0
Mairn: Terminal Aux: Printer
Baud kate: 19200 Eaud ERate: 1200
Data Bits: 8 Data Bits: 7
Stop Eits: 2 Stop Lbits: o
Parity: NOKE Farity: WOk L
dandshake: DTK Handshake: DTR
Communications: Full Duplex Auto Nkewline: Ol
Emulation: TVigls Return: CE
Colunmng: 80 Auto Scroeoll: CN
Cursor Type: Underline Refresh: 60 Hez
Cursor EBlink: Elink Line Term.: Us
Video: Lormal Block Term.: Ck
Erightness: 12 Edit Keys: ofef
Screen Saver: Ok Status Line: Ofr
Keyciick: off Func Key Line: ohili
Fell Volume: Z Protect Att.: Half Intensity
EBell Tone: 2 Attributes: Cheracter
Functicn Key lelay: ¢ font: 2
FIGURE 1.10
Inforweation containea herein is proprietary to ICh Corp. Pg. 3.9
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2. When k3-1000 is used the values will automatically
to those shown in Figure 1.11,

yext Ttenm =
kxit = E cave =

Prior = v
Restore = R

Product Installation

Default MenuScreen
Configured For KS-1000 Operation

Hext Value = >

convert

Prior Value = <

Intercontinental Micro 3Systems Version 1.0

Mzin:

baud kate:
Data bits:
Stop bits:
Parity:
Fandsheake:

Compunications:
Enuvlation:
Colunmhns:
Cursor Type:
Cursor Blink:
Video:
Erightness:
Screen Saver:
Keyclick:
Bell Volume:
Bell Tone:

Function Key Delay:

Inforgation containea herein is proprietary 10 ICk Corp. Pege 3.

Terminal
16200

£

2

LOME
DTER

Full Durplex
M/STER

80
Underline
Elink
Normal

12

Ol

off

2

g
C

Aux:

Eaud Rate:
Data Bits:
Stop Bits:
Parity:
Hanashake:

Auto Newline:
keturn:

Auto Scrcll:
Kefresh:

Line Term.:
Block Term.:
kdit Keys:
Status Line:

Func Key Line:

FProtect Att.:
Attributes:
Font:

FIGURE 1.11

Printer
1200

Y
bt
LOLE
DTE

OFF

Ck

Ol

60 hz

U3

Ch

Off

Off

Off

Half Intensity
Character
Z

10
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SOFTWARE

Software Summary

Before you start software installation, a brief summary of the
software components on your MS-1000 software diskette 1s provided
for a better understanaing of their function. If you want more
detail refer tc the ME3-1000 Technical Guide section.

EIOS Emulator

An integrsal part of the CP3-k5-1000 operation is kncwn as the
BICS Emulator. This scftware contains the drivers necessary to
enmulate a PC environment for a program running in the application
PrOCEesSS0or.

The EBICS EMULATOR is a group of hardware independent and
dependent drivers linked together to form two configuraticns of
code:

- FS-SLAVE.ChD, whicn is & progran loageq into the
apprlication processor while exscuted under the TurbollB
Cperating System.

- 3-5LAVE.8YS, which is lozded into the application processor
a5 a system file during the Turbol(S system bococt procedure.

Turbol(C2/PC

TurbolCS/FC is documented by Software 2000. Wwe've included a
modified version designed specifically for CP3-M3S-1000.

TurboDOS/FC is the software link between CPS5-MS-1000 and the
TurbolOS Operating System. Cnce PC-DO0S has been downloaded into
the application processor, TurbolC3/FPC is run from the PC~DOS
Image File. This enables the application processor to access
system date and time, disk drives, printers and gqueues on the
Turbol QS fileservers. ‘

CFGHSS

The BIOS kwmulator and TurboDUS/PC drivers are configured through
this program. This utility offers the option of installing k3-
10U0  as elther one of the configurations described below.

ME-SLAVE.CMD: This version installs KS-1000 as a progranr which
enables you to run both Turbol(OS ana PC-DCE application software.

F5-8LAVE.3YS: This version installs K&-1000 zs a system ang
supports PC-LOS application software only.

Informaticn contained nerein is proprietary to ICh Corp. Pg. 3.11
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PCLU.LCND

CPS=-M5-1000 supports the BIOS emulation of disk /0 during boot
up through the use of an image download file (DGS psuedo file).
This file is created and maintained through the use of a speciszl
utiiity knewn as FPCDU. The image download file is used for
downloading the components of DUS intc the application processor
&t start-up time., The TurboD0OS/IC Program is then executed to
attach to the network fileserver devices. PCDU is the utility
usec to create an image of a floppy diskette in thne PCIMAGE.DSKE
file locatea on the TurbolOS fileserver. PCDU is used to move
files in and out of PCIMAGE.DSK and manipulate them once they're
in tne file,

E5-1000 Software Configuration and Installation

1. Copy the contents of the KS-1000 distribution diskette to an
empty user number area on your system hara disk.
(Preferably user number O of & logicel drive that's
dedicated to MS=-D0OS/PC-D0S use.) Save the floppy
distribution diskette Tor back-up.

2 Install the Security kodule suppliec on the ME-10G0
distribution diskette, by adding the following two files to
the GEN file in your Turbol0OS master operating system.

E-bit fileserver: fo-bit fileserver:
ESSUSR.REL MSSUSR.0O

b Install the user support modules supplied on your TurboD0S
aistribution diskette, by adding the following two files to
the GEN file in your TurbolOS master operating system.

B-bit fileserver: 16=bit fileserver:
USRSUP.REL | USRSUP. 0
4. Flease note that tnese modules are transparent to your use

cf the coperating system. Verify that your TurbcocDCS operating
gyster 1s functioning as before.

NOTE: IF FURTHER HELP IN CONFIGURING YOUR SYSTEM IS
KECESSARY REFER TO THE TURBODOS CONFIGURATION KANUAL FOR
HELP. IF YOU DOK'T HAVE THIS MAKUAL, ONE CAN Bk ACQUIRED
THKROUGH YOUR ICh REPRESENTATIVE.

: ; ; ; - T - z s
Information contained herein is proprietary to ICk Corp. Pg. 3.172
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5. Using the 1S5-1000 Installation Utility that you've installea
on your disk enter:

CFGMSS (CR)

The Configuration Utility Main Menu will appear as illustrated in
rigure 1.12.
kS-8LAVE Configuration Utility (v1.0)

- hew installation kKS-SLAVE command version
-~ hew installastion MB-SLAVE system versicn
— Re-instzllation MB3-8LAVE command versgion
ke~installation MS-SLAVE system version

- New installation TurbolDOS/PC driver

— ke-installation TurboLOS/PC driver

- Exit back to G8

Bt bl bl O3 b B
I

Enter installation option (<RET>=A):

FIGURE 1.12

Cptions A or B and E musi be used for the first time
installation. Default values will be displayed. You may install
these or enter your own.

LOTE: ICk recommends that you use cption A (command versicn), the
first time you install M3-1000 software. This option will
enable you to reset the application processor and return to the
TurbcbBC3 operating system 1f any problems cccur

When optionrs C or D and ¥ are usea the current configuration
values will be displayed. They don't autcmatically return to
default. This enables you to enter only the values you want
changed.

NOTE: FOR MORE INFOREATION OK THE CFGESS OPTIOKS REFER TO THE ES-
1000 TECHNICAL GUIDE AND READ THE SECTIOE OK MKS-1000 ILKSTALLATION
OTILITY. FOR MORE INFORMATION ON THE FILES THAT ARE CONFIGURED
THROUGH THIS UTILITY REFER TO THE MS-1000 TECHNICAL GUIDE AND
ERAD THE SECTION ON ES-1000 SOFTwWARE TECHNICAL, "BIOS EMULATOR
CPTIOKS™ AKD TURBODOS/PC DRIVER OPTIONS".

6. Select the desired option and enter the valuses at the
appropriate prompts.

7 Enter X to exit the Configuration Utility.

Information contained herein is proprietary to ICE Corp. Pg. 3.13
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5. To create the DUS Image File, enter:
PCDU {Ck)

The fellowing hely menu will appear:

Dikectory of files Type file

COPY file(s) LELete file(s)
COMPARE file(s) Help menu display
EiName file(s) Image filename
FORMAT image file Guit program

g, Enter FORMAT (CR)
10. At the prompt asking which image file size you want, enter:

1 (CR)

FOR H®ORE DETAIL ON THE IRKAGE FILE SIZE OPTIONS REFER TC THE KS-
1000 TECHKICAL GUIDE, SECTIOE "PC DISK UTILITY (PCDU) AND READ
AbGUT TEE FOREAT COMMAKD. :

When the image file size Is selected the program will respona by
finding +the boot sector file and automatically copy the boot
gsystem, TAT, write the directory and format the file to create
the image of a PC-D0S diskette. ~ The folleowing files will
automatically be copied from the TurbelOS arive/user ares.

IBMBTIO.CON
IBMDOS.CON
COMMAND.COM

11. Copy the <following two files into The DOS Image File by
entering:

COPY d:TURBOPC2.COM *
COPY d:TURBOPC.DRV * (CR)

KOTE: "4d:" represents the drive you're running the PUDU program
on.

12, Enter Q tc exit back to the operating system.
13. If you're executing MN3-1000 as a program, enter:
ES-SLAVE (CR)
4. If you're executing hS-1000 as a system file, flush all disk

puffers and reset the system or crash the application
processor that will be downloaded.

Information contained herein is proprietary to ICM Corp. Pg. 3.14
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As scon as M3S=-1000 is running, the following message will appear.

InterContinental Microc System, I[nc.
BIOS emulation system v1.3

If M8-1000 hasn't been installed correctly one or more of the
following error messages may appear. The following is a list of
the potential error messages and corrective action.

Protection module not present in master

You must install the protection module in the fileserver's GEhL
¥ile before you can proceed.

Invalid serial number

The serial number of your M35-1000 package is different from that
of your TurbolOS operating systemn. These two numbers must®
match.

If either of the above error conditions cccur, you must reset the
application processor by pressing the CTRL, ALT and DEL keys at
the seme time. <Correct the error and repeat step 1 or 2.

Invalid terminal type

You are trying to run KS8-1000 on & terminal other than a M/5TEL
Terminal. You must use a N/STER Terminal. (See your ICK
Fepresentaztive for more information on the M/STER Terminal.)
Executing MS-1000

If the log on routines were enabled during configuration, the
following message will be displayed when ME8-1000 has been
executed correctly.

System log on

Enter user id:

1. Enter the same user id as the one in the USERID.SYS file of
the TurbolOS operating system.

The following prompt will appesr.
Enter Password:

The passvword must be the same as the password in the USERID.SYS
file.

Information containea herein is proprietary to ICH Corp. Pg. 3.35
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IThe following message will appear.
Downloading from image file OA:PCIMAGE.DSK

If the PCIMAGE.DSK file doesn't exist one of the following error
messages will appear.

Can't open image file OA:PCIMAGE.DSK

Can't read FAT sector:

Can't read BOOT sector:

Physical disk error reported by file server:

When these error messages occur, downloading will be aborted and
the processor halted.

These messages mean there's a physical error within the file. To
continue yeou'll have to repeat the stepys to create the DOS Image
File. 'Wwhen you've done this, reset the application processor and
repeat LThe necessary steps.

Further customization of PC~-LDUS can be performed from the file
M5-AUTO.EAT. This file is located on your TurboD0OS network drive
in the root directory use number.

KOTE: The root directory user number is a TurboDUOS/PC driver
option configured with the CPGhSS Utility, option E or F.

CP5-kS-1000 LIKITATIONS

Since MS8-1000 is not 100% IEBlk PC compatible, there are some
limitations you should be aware of:

1. M3-1000 limits the number of airectories to 32. (i root
directory plus 31 sub-directcries per logical drive.)

2. M3=1000 will not support high resclution bit map graphics.
It's only compatible with character criented PC monochrone
display adapter.

3. You're restricted toc hard disk and floppy drives as managed
under the TurboD0OS operating system format rather than PC-
DOs.

4. 411 mulii user prograxzs must be run under TurbolOS version
1.43 and TurboPC versicn 1.08 or they won't work.

5. Copy protectec software won't work.

Intorzation contazined herein is preoprietary to ICk Corp. Pg. 3.16
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¥ ARKING

TurbeD(S will destroy an kS~DCOS 5 1/4" floppy diskette i:
Turbol0OS utilities such as DIR, COPY AND DEIVE etc. are alliowed
to access the floppy. 7To transfer data it's safest to set tne
floppy read only by OAjset B:;r, assuming B is the floppy
TurbeDUS won't write on the ¢rive. hext, use the PCD8086 utility
having gen'd in the CPZDSK1 dariver to ensble access to the M3-DUS
8 or 9 sector floppy.

6. FC type memory mapped display devices are not present in the
application processor. Using the M/STER terminal, kS-1000C
can emulate the PU's monochrome display adaptor which allows
nost of the popular PC software to execute when installed
for the moncchrome display. Programs that are installed for
the monochrome display adaptor will use only the extended
graphics characters asscciated with the controller and not
any bit plot oriented graphics operations.

FOR MORE IKFORMATIOK ON KNOW LIKITATIONS REFER TO THE TURBODOS/PC
USER'S GUIDE, PROGRAMMER'S GUIDE SECTIOKN.

Inforration corntained herein is proprietary to ICh Corp. Pg. %.17



HOW TO USE THIS GUIDE

Thank You for buying an ICE product! ICH knows your time is
money and wants the use of our product to be as quick ant easy as
possible. That's why we've written this User's Guide!

Your Guide has the follewing sections;

Product Introduction introduces you to your ICM product. It tells
you &bout the product features, what comes in the proauct package
and provides specs on the required operating envircnment.

Product Installation "guides" you through product configuration
and installation with easy to understand instructions and i1llus-
trations.
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IKTRODUCING YQOUK CPS-16F SIKGLE BOAKD APPLICATIOKR PROCESSOR

The ICl CPS-16F Application Processor (Slave) is a fast, reliable
computer, compatible with TurboD(0S, CP/M, and PC-DOS cperating
systems. “When used withk ICk's 8-bit CPZ-4800X and 16-bit
CPz-186 Fileservers (kaster), it offers high throughput, high
performnance and can run scme o©of the popular monochrome PC-
LGOS application programs tour times faster than typical rpersonal
computers. The CP3-16F also cffers an economical solution to
networking PC-D03. These capabilities make the CP3-16F Applica-
tion Processor cone of the most versatile in the 3-100 market
tcday.

Your CPS5-16F Package comes with the following:
- 1 CPS-16F Single board Application Processor.

- 1 KPE-2C0 FPerscnality Board with a 16-pin flat ribbon cable.
(Factory Configuration is for use with = Terminal.)

- 1 CFS-16F User's Guide.

Operating Environment:

TemperatuUrCrsesicasoranannes O to 45 degrees Celsius (32 tc 122
Degrees Fahrenheit)

RFelative Humiditys.esesiesasC t0 95%

Power Kequirements:
VOltageSeeesans Cae v e ¢ o +8VDC @ 2.44A (max)
+16VDC @ 0.754 (max)

-16VDC @ 0.154 (max)

Information contained herein is proprietery to ICh Corp. Pg. 4.1
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The CPS-16F Application Processor includes these features:

ILEE €96.1/02 3100 Bus compliance.
NEC uPD70116C-10 (V30) 10kkz processor (CPU)

Compatible with any 280 based CPU Fileserver with extended
a@dresslcapability or 16-bit based CPU Fileserver complying
with ITEEE 696.1/D2 Eus specification.

Faster execution of the 8086 (16~-bit CPU) instruction set.

An additional instruction set which includes high sgpeed
multiplication/division operations.

8080 (8~bit CPU) emulation mode.

2 Berial I/0 Ports - synchronous or asynchronous, used to
interface with Micro, bini or Mainframe level peripherals
such as terminals, modems and serial printers.

Z Parallel I/0 Ports with two &-bit ports and two handshake
iines per port. This allows 2-way communication between the
CPU and yperipherals such as a battery backed clock calendar
beoard, Centronics Parallel printer and OMTI or PEIAM hard
disk controllers.

Cowpatible with TurboDOS, CP/M and PC-LUS operating systems
which enable you to wuse @ wide variety of 8 AND 16-bit
application software packages.

1 hegabyte of onbcard dynamic RAM.
8 or 16-bit 8-10C data transfer capebility.

Fileserver/Application Processor memory to memcry transfers
under DMA contrel at 571 Kbytes/sec transfer rate when used
with the ICM's 16-bit Fileserver (CPZ-186 SECP).

Memory confiscation allows the Fileserver to download
programs directly to the 16F's memory. This enables tne 16F
to function independently of the Fileserver. Confiscation
also gllows the master to perform diagnostics on the 1¢6F.

Can be used as & Memory kapped Applicaticen Processor using
the MEU (Memory Management Unit) available on the 8 or 16
Lit Fileserver., This makes it twice as fast as a standard
I1/0 mapped slave.

Refresh Circuitry within the Dynamic RAM Controller relieves

the CPU of having to refresh the memory. Putting the CPU
intc & DA ECLD state will not result in memory loss.

Software selectable bauve rates which ellows very flexible

Information contained herein is proprietary te ICK Corp. Pe. 4.2
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peripheral interfacing and eliminates complicated hardware
Jumpering and switching to change baua ratves. (110 baud to
28.4K bauwd available.)

Information contained herein is proprietary to ICk Corp. Pg. 4.3
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Tools and Equipment Checklist

Before you get started make sure you have the following tocls and
equipment available.

5=100 Chassis

Lither the 8-bit CPZ-4800x or the 16-bit CPi-186 Fileserver
(Master Processocor).

EPE~200 Personality Board with 16 pin ribbon cable

- 4 pair (8 wire) twisted shielded 22 gauge KS-232 cable
- 2 male LE=25 connectors

ES-232 Terminal

TurboDUS operating systemn

TurboDOS Manual

ICh's TurboDCS Configuration Manual

Voltage leter to test the chassis and connectors

Screwdariver to instell the Personality Loard to the back of
the chassis

hutwrench to instell Jack screws on the Perscnality Eoard

Wire unwrapping tocl to change wire wrap jumpers on the
CP3-16F or RKPB-200 board i1f necessary

Jumper shunts to set new Jjumper selections on the CP3-16F or
EP5-200 board if necessary

Information contained nerein is proprietary to 1Ck Corp. Pg. 4.4
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HARDW ARE

Testing the Power Supply

ICk recommends that a voltage verification test be performed on
the $~100 Bus. Voltage that is too high could result in & burnt
out regulator or damaged aevices. Low vecltage can create
intermittent problems that are difficult te trace. Very low
voltage (below 5) will czuse your system not to beocot or to crash.

WARNING!

Only individuals familiar with volitage measurement equipment and
procedures should perform the following test!

1. Hemove the mainframes power plug from the AC source.
2. kemove the chassis cover. Make sure you place the
screws where they won't be lost.

= Kemove &11 boards from the 3-100 Bus.

P Plug the power cord back into the AC source and turn
the chassis power QN.

ROTE: kFemoving all the boards MAY cause voltage
readings to be 2 to 3 VD(C's higher than the values
staeted in the Instructions.

5. Turn the Voltage Meter ON, Bet the scale at a position
capable of reating up to 12 VIC.

6. Place the common probe againgt pin 50 of any slot on
the 5=-100 Eus and the positive probe against pin 1.
The Voltage Meter should register between & to 9.5 VLC.

7. Wwith the common probe g%ill against pin 50, move the
positive probe against pin 51. The Voltazge keter
should register between 8 to 9.5 VDC.

S Place the cemmzon probe against pin 100 and the positive
probe against pin *'. The Voltage heter should register
between 8 to 9.5 VIC.

9. Leaving the common probe against pin 100 move the
positive probe against pin 51. The Voltage Meter should
register between & to 9.5 VIC.

10, Rerove both protes and set the Voltage keter at a
position capable of reading 22 VIC.

Information contained herein is proprietvary to ICM Corp. Pg. 4.5
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1.
probe against pin

between 16 to 18 VIDC.

Z.

Place the common probe against

Froduct Installation

pin 50 and the positive

The Voltage Meter should register

rrobe zna place it against rin 5Hz.

should register between —16 to -18

Place the common probe ag
probe against pin 2.

ainst pin
The Voltage

beter should register between 16 to 18 VOC.

1CC.

12. Remove the positive
The Voltage heter
VEC.

13, Lkemove both proves.
100 and the positive

14.
probe ageinst pin 5Z.
ter between -16 tc -18VDC.

15. Place the common
probe against pin
register & VILC.

16. Turn the power CFF.

Lardware Configuration

Jurper options apply to three locetions on the board. Figure 1

shows the locations of each.

The Voltage Meter

Leaving the cocmmon probe on pin 100 move the positive

should regisg-

probe against pin 50 and the positive
The Voltage

hketer should
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Default Values on the CPS-16F are set to use with a 16-bit
(CPZ-186) tileserver. The hardware configuration is illiustratea

~

in figures 1.1, 1.2 and 1.3.

Extended Lddress Selection

Default is set for use with a 16-bit fileserver. Figure 1.1
illustrates how the Extended Address Selection will look when you
receive the CP5-16GF.

Default Setting

This setting places the CPS-16F's memory at the beginning oI the
second megabyte space of the $5-100 memory map.

A20 Ale
CcCOo o0 o
No Jumper ———————o > oo S Jumyper
(equals 1) 00000 (equals Q)
FIGURE 1.1

If you want tc use the CPS-16¢F Applicaticon Processor with an 8-
bit fileserver, remove the shunt (jumper) from A16 and place it
on AZ0. Figure 1.2 1llustrates how the Extended Address Selection
shouid loock when the Jumpers are switched.

Setting for use with an 8-bit fileserver.

This setting places the CPS-16F's memory at the beginning of the
second 64K byte space of the S-100 memory map.

AZO AlE
ccecoo
Jumper = ese—mm—————— > b (mmmm e Lo Jumper
(equals C) © 0 000 (equals 1)

FIGURE 1.2

Information contalned herein is proprietary to ICh Corp. Pg. 4.7
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1/0 Port Selection

The I/0 Port Selection setting can be used with either the 8 or
16-bit fileserver.

If you're using one {1) 16-bit applicaticn processor (in this
case, the CPS8-16F) leave the setting at the default value
(3F hexadecimal), illustrated in Figure 1.3.

Default Value

AT AQ
] O0O00O0O0OO0
_ Jumper ————-——— > 0 G No Jumper
{equals O) 00 0O0O0OCO0 O (equals 1)
FIGURE 1.3

1/0 Port Selection settings — two or more application processors.

The only reason for changing the I/0 Port Selection setting is
when two or meore 16-bit application processors are being used
wilith The same fileserver. Lkach application processor must have a
unigue 1/0 Address so the fileserver will know which one it's
cemmzunicating with. Figure 1.4 on the next two pages illusirates
how the I/0 Port Selection settings for each appilication
processor should look. As you install the CP5-16F make sure your
hardware configuration matches the software configuration values
in the PATCSA (Port Assignment Table).

NOTE: POR MORE INFORMATION ON SOFTWARE CONFIGURATIOK, REFER TC
ICM'S TURBODOS CONFIGURATION KANUAL.

Information contained herein is proprietary to ICH Corp. Pg. 4.5
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I/6 Port Selection for 16-bit Application Processors

Slave # Hardware Configuration Software Configuration
g
¢ c0 000 O0O0
1 Lo ZF
000 O0CO0DO0C O
000 000 0 0
z L ; 3
C 0000000
Q0000 OGO
3 1 [ { BD
| i |
00 C 0000 0
00 00 0COCO0 0
4 | | | I C
Pl I 3
0 C 000 O0O0O0
00000 00O
5 o i 3B
000 o 0000
00 000 O0C0COD
b ] | | |
Lo | | 3A
G 0000 OO0 O
C 00000 0 0
7 | | | |
P b 24
O 0C 0000 O
000 C OO0 OO0
| | | i [ X
8 P Lo 328
C00CO0OOC OO0
00 C 00 00 9O
9 [ i |
[ I 37
00 C 00000
FIGUEE 1.4

Information contained herein is proprietary to ICk Corp. Pg. 4.9
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Hardware Configuration Software Configuration
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23

] o}
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Q o]
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O ——
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O
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h
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o ©
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JA lode Selection

The JA hocae Selection setting depends on which version of the
TurboD0US Cperating System you're using. TurbolOS Version 1.435 or
nigher is compatible with the PC konochrome mode.

PC konochrome khode or CPS-16X FBode with TurboD0S Version 1.43% and
higher

| oK Jumper over both posts

FIGURE 1.5

CPS-16% FKode with Turbel0S Version 1.42 and lower

Jh
o
(e Jurper removed (or over
0 one post so it doesn't
get lost)
FPIGURE 1.6

Ilnformation contained herein is proprietary to ICk Corp. Pg. 4.11
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Connecting the CPS-16F to the 5-100 Bus

1. With the power to the bus OFF, dinsert the (P3-167F
application preocessor firwly into the 85-100 Bus. The board
eust be firmly locked into the B5-100 Bus. If it isn't,
severe damage could result.

2 Replace and reconnect all the boaraes previously removed for
the voltage verificaticn test and repeat steps 1 - 13 of the
Testing the Power Supply Section. The readings should be
within the ranges stated in the ingtructions. Lo allowance
should be made now that the boards have been replaced.

Connecting the RPE-200 Personality Board.

1. lake sure the chassis power is OrF.

2. Locate the DB-25 connector cut out at the rear of the
chassis and insert the RPE~200 perscnality board.

. Install the #6 nuts, washers and screws, inserting the
screws through the holes on each side of the personallty
board's L[B-25 connector as illustratea in Figure 1.7.

PIGURE 1.7

in i rietar 1. Corp. Pg. 4.12
Information contalned herein is proprietary 1o jR9): T g
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4 Flug in the box connector so that the red stripe of the
ribben cable is plugged into pin 1 of the serial port
connector J3. (J3 is silkscreened on the CPS-16F board.)

5. If you want to enable the signal on pin 20 DTk, for Clear-
to-Send handshaking, move the jumper from the second to the
third position on the 2x6 block. The 2x6 block is the only
cne on the personsality board with a jumper. The 2x6 block
is located close to the DE-25 connector as illustrated in
Figure 1.8 on the next page.

[ DBE-25 Female Connector

%g Ny \EEL__IU 2x6 Block

E
i
ﬁ

é‘;é . ,S!E 1)

INTERCONTINENTAL MICRO SYSTEMS
RPB-28@ BORRD

FIGURE 1.8

Information contained herein is proprietary to ICK Corp. Pg. 4.13
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To connect the video terwinal to the RKPE-200C personality board,
ICk recomrenas you use 4 pair (8 wire)} twistec shielded 22 SaULE
R5~-232 cable to wire the DE-2% male connectors, 1f you're not
g&oing to use "hanashaking", 3 pair (6 wire) twisted shielded 22
gauge kS8-232 cable is fine. Figure 1.9 indicates the pin/signal
asgligrment.

PTh/SIGNAL ASSIGRRENT

kEale DB-2% connector kale DB-25 connector
that plugs into the that plugs into the
RPE-2C0 Video Terminal
Signal Pin # Signal

*Chassis Ground

1
Hecelve Data 2 Transmit Data
Transpit Data 3 keceive Data
Signal Ground T Signal Ground
Data Terminal Reaay 20 Data Terminal Heady
FIGURE 1.9

6. Solaer or crimp the wires at each end of the kS-232 cable to
the DB-25 male connectors. Figure 1.10 illustrates the pin-
wire pin assignuwent. ¥Pin 1 is the shield. Tie pin 1 on the
Video Terminal end ONLY.

KGUTE: Pin 20 is used Tor handshaking cnly. I you‘don‘t regquire
handshaking it isn't necessary to connect 1he wires to these
vins.

Kote that ICM's Terminal does not support software handshaking.

Tpnformetion contained herein is proprietary teo ICR CoTp. Pe. 4.14
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PIN/®WIRE ASSIGKEENT

Video Terminal Xna Personality Board End
Connector (kain Port) Connector (DB-2%)

Pin o Fin 1
Pin 2 G c  Pin 2
Fin 3 G “\;i:\\:::imUbh*ug o Pin 3
Pin 7 «a \M\\\fq\\\‘\ o Pin 7
Pin 20 o  Pin 20

FIGURKE 1.10C

APPERLIX C LISTS THE PIN SIGMALS FOR THE DB-25 FEKALE COKNECTORS
ATTACHED TC THE RPBE-200 PERSONALITY BOARL AND THE MAIK PORT
LGCATION ON THE VILEO TEREINAL.

7

Flug the DE-25 male connector wired for the Video Terminal
into the kain Port location at the rear of the terminal, &s
illustratea in Figure 1.11

kear View of M/STER Terminal

FIGURE 1.11

Plug the other connector into the RPB-200 personality bosards
DB=25 connector located at the back of the $-100 chassis.
cee Figure 1.7.

Turn the chassis' power Oh to proceed with software
configuration.

lnformation contained herein is rroprietary tc ICk Corp. Pg. 4.15
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Software Configuration

Systems integration offers a variety of configuration options.
IF YOU'RE INSTALLIKG MOKE THAK EIGHT APPLICATION PROCESSORS REFER
TO YOUR ICM TURBOLOS CONFIGURATION MANUAL FOR MORE DETAIXIL.

ICk now has a menu driven software product called START-UP that
rakes software configuration easy. All you have to do is enter
information as the prompts request it. Contact your ICK
Representative for a free copy of START-UP. (kote: If you're
loocking for this on your 1Chk pricelist, the name to lock for is
TBDOS CCNFIG.)

To install the CPS-16F with a CPZ-186 (16-bit) fileserver:

1. Insert the Config "I" diskette into drive A. This diskette
contains the GEN and PAR files you'll be linking.

FOR MORE INFORMATION OK GER AND PAk FILES READ CHAPTER 6 IK
ICK'S TURBODOS CONFIGURATION mANUAL.

2 boot-up the Config "1" aiskette. The TurboDCS sign=-on
nmeggage and prompt will appear.

IF YOU DAVE PROBLEMS GETTING THE DISKETTE TO BOOT-UFP, REFRER
TQ CHAPTER 2 IR ICK'S TURBODOS CONFIGURATION MANUAL.

D Create an operating system for the CP3-16F application
processor by entering:

TLINK CPSSIV16 OSSLAVEZ.SYS (CR)

4. Regenerate your fileservers' operating system by entering:
TLINK CPZMST16.5YS (CR)

5. Load the multi-user system by entering:

OSLOAD CPZMST16 (CR)

i i ™y Uy OT R - .“J
Information contzined herein is proprietary to 1Ck Corp. Pg. 4.16
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NOTE: The A} prompt will no longer appear on the terminal
attached to the fileserver (the one you're using), it'll appear
on the terminal attached to the CPS-16F application processor.
If tne &) prompt dcesn't appear on the terminal attachea to the
application processor, check to see if the fileserver 1is
operating correctly by doing the feollowing:

Feit the CPZMST16.GER file.

Insert a ; in front of the moaule CUONKLM.

Femove the ; in front of the module COLY6.

Kepeat steps 4 and 5.

The A} prompt will display on the terminal attached to the
fileserver., Thig indicates the jumper setiings oh the ap-
plicaticn processcr are incorrect. Correct the settings and
~epeat step 5. The A} should appear on the terminzl connec-
ted to the application processor. Wwhen these steps have been
completed successfully, return the CPZNSTI16.GEL rile to its
original configuration. HKepeat steps 4 and 5.

To comyplete the procedure perform the following steps on the
terminal attached to the applicaticn processor.

6. Rename the files by entering:
RENAKE CPZEST16.SYS OSKASTER.SYS (CK)

This enables the terminal attached to the CPS-16F to
boot autcomatically when it's switched on.

T Flush the Buffers by entering:
CHAKGE A

& Turn the power to the chassis O0FF. Keplace the chassis cover.

Intormation contained herein is gproprietary to ICh CeTk. Pge 4.17
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To install the CPS-16F with a CPZ-4800X {8-bit) fileserver:

. Insert the Config "G" diskette into drive 4. This diskette
contains the GEN and PAR files you'll be linking.

FOK MORE INFORMATION ON GEN AND PAK FILES READ CHAPTER 6 IK
ICk'S TURBODOES CONFIGURATION MAKUAL.

2. boot-up the Config "G" diskette. The TurbolUS sign-on
message and prowpt will appear.

IF YOU HAVE PROBLEMS GETTING THE DISKETTE TO BOOT-UP, REFER
TO CHAPTER 2 1K ICM'S TURBODOS CONFIGURATIOK MANUGAL.

G Fegenerate your fileservers' coperating system by entering:
GEN CPZMASTR.SYS (CR)

4. Load the multi-user system by entering:
CSLOAD CPZMASTR (CR)

EOTE: The A} preompt will no longer appear on the terminal
sttached to the fileserver {the one you're using), it'l1l appear
on the terminal attached to the CP3-16F application processor.
Tf the A} prompt doesn't appear on the terminal attached to the
aprlicetion processor, check to see 1f the fileserver is
operating correctly by doing the following:

kdit the CPZMASTR.GEN file.

Insert a ; in front of the module CONREM.

Kemove the 3 in front of the moaule CONYE.

Repeat steps 3 and 4.

The A} prompt will display on the terminal attachea to the
tileserver. This indicates the jumper settings on the ap-
plication processor are incorrect. Correct the settings and
repeat step 4. The A} should appear on the termlnal connec—
ted to the application processor. when these steps have been

completed successfully, return the CPZMASTR.GEN file to its
original configuration. FKepeat steps 3 and 4.

Information contained herein 1is proprietary to ICk Corp. Fg. 4.18
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To complete the procedure perforn the following steps on the
terminel attachesd to the application processor.
D Fename the files by entering:

RENAME CPZMASTR.SYS OSMASTER.SYS (CK)

This enables the terminal attached to the CP3-16F to
boot automatically when it's switched on.

6. Flush the Euffers by entering:
CHANGE A

7. Tfurn the power to the chassis 0FF. Replace the chassis cover.

Information contained herein is proprietary to ICh Corp. Pg. 4.19
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MS-1000 SUFTwARLE TECHNICAL

This section will give you an overview of how the software has
been integrated to execute the PC-DOS coperating system on your
slave processor. The major software arezss are as follows:

BIGS emulator

PC-DOS operating systen
Download image file
TurboDUS/PC networking
Geld start procedure
MS-AUTG.EAT procedure

Software distributicn

EIQ0S Emulator

A most basic part of the ME-1000 operaticn is known as the BIOS
emulator. This piece of code contains the necessary drivers
which emulate the PC's ROM BIOS envircnment for a program running
in the slave processer. By definition, this code supports the
hardware interface routines accessed by interrupts hex 10U through
hex 1F. Through these vectors, PC console cutput, keyboard
input, printer output, serial I/0, and c¢isk 1/0 are performed.

The B5I0OS emulator was developed as a group of hardware
indeperncent and hardware dependent (arivers) modules that are
linked together to form two configurations c¢f a EIOS. Cne
configuration is in the form of & Turbel0S program (.CkD file)
while the other is compatible with & Turbol(OS downloaded slave
operating system (.8YS file). The later may be copiea into your
system file area on your hard disk into the appreopriate 08 slave
downloag filename.

Default ceonfigurations of the program and system file executable
versions are pre-linked at ICk into un-initialized unigue
filenames known as "kE3-SLVU.CMD" and "NKS-SLVL.SYS". These files
can be used directly if all aefaults are accepted, or else the
installation program "CFGNSS" may be executed to change any of
the options.

NOTE: The options are documented and shown with their default in
the section concerning the installation program.

Informetion contained hnerein 1s proprietary to ICh Corp. Pg. 5.1
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The ETOS emulator is grouped into the following sections:

Command or System file execution moaule

BIOS control kernel

BIOS logon routines

PC-DOS LEXEC routines

Keyboard driver

honochrome display adaptor emulator

Initialization module

kelative time clock driver

Circuit driver for PC-D0OS downloading

Parellel printer driver

Asyncreonous communications driver
This extremely flexible design layout of the BICS emulator was
chosen to allow new features to be easily added to the FI0S as

they are developed.

Uther terminal types for example, could be supported by M5-1000
but may not be fully ccmpatible with the 256 characters that are
supported by an IBM-FC.

LOTE: ©Special custom configurations of the BI0OS emulstor are
also available through ICV for a non-refundable fee for both the
feasibility study and software developement.

Commend or System File Execution lodule

These two modules allow the octher modules to be linked together
to create the two configurations of MBS-1000, command file
executable or systew file executable.

EIOS Control kernel

This hardware independent module is the control kernel for the
BT0S level of ccmpatibility. It is responsible for setup of the
BIOS vectors used in the machine, the eguipment flags and memory
size presented frow the B10S, and the BICS signature. The BIUS
kernal calls out to initialization of the hardware dependent
drivers, then initiastes PC-DOS cownlcading through it's bootstrap
routine.

The EICS contrel kernel is also responsible Tor the support of
gsub-rcutines used by the drivers.

Information contained herein is proprietary to ICk Corp. Pg. 5.2
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FICS Logon Routines

The hardware independent BIOS logen routines are responsible for
interaction with the master processor for the purpose of user
logon. When user logon is enabled, the user must logon 1o the
system in a fashion compatible with the Turbol(CS logon procedure
before PC-DCS downloading will continue in the slave,

PC-DUS BAEC Houtines

The PC-L{S EXEC routines are present in the BIUS emulator to
allow the operation of PC-LOS version 3.xx, where the PC-DOS EXEC
function is resident within the operating system and not
transient within the command line interpreter (COMMAND.CON).
This module i1s hardware indepencent by nature.

Keyboare Driver

The keyboard driver accepts serially transmitted scan code
intermation from the terminal ana converts these to ILbE
compaiible codes tnat are returned from the BIOS te PFC-DUS and
other application programs.

honochrone Display Adaptor Emulator

The monochrome display adaptor ewulator is the driver responsible
for maintaining a sinulation of this device for both PC-DOS and
application programs. This driver allows both BIUS interrupt
access ana well as qirect access to the video display memory
found within an IBEk-PC. Once display buffer information changes,
by way of PC-DOS or applicetion programs, the emulator translates
the changes into serial information eana transmits this to the
terminal.

Initizslization Module

This harawsre dependent module is responsible for the
initizlization seguence of all the drivers. 1t also captures
direct access to 1/0 ports founc in the IBM-PC to allcow software
sirulation.

Felative Time Clecck Driver

mi, < R . - . . . .

Tnis haravware aependent ariver maintains the current time and
date, performs the user pericaic tick interrupt, anc dispatches
cther decicatea functiong with the BICS emulator.

Information ceontained herein is proprietary to IChk Corp. Pg. 5.3
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Circuit Lriver For PFC-LOY Downloading

This nardware aependent driver Froviaes the circuit interface for
the slave processor side of the network. Used primarily for PC-

DUS downlosging purposes, the circuit ariver is also used by the
logon routines.

Parallel Printer Lriver

This hardware cepenaent driver provides RBIOS level compatebility
Ter the PC's parallel printer device. Using an ICE Centronics
personality board, & local printer could be connected and used by
the K8-1000 user. The PRINT LOCAL cormand unde= TurboDOS/PC ccould

be used to switch to the local printer when using the
TURBOPRN.COl print and spooling filter.

Asyncronous Communications Driver

IThis haraware derendent driver allows BIOS level suppert for a
COK1 serial comwmunication device. ULsing &an ICk serial
perscnality boara, & MODEM could be connected to the spare gerial
channel and usea by application software that references the
ODLM through the PC-LOS GOl I1/0 channel.

KOTE: Fost popular communications packages will attexpt to
cperate the CUM1 hardware device directly. These are NOT
surpcerted under the L3-1000 system.

PC-DOS Operating System

A copy of the PC-D(S operating system is distributed with the
ME8-1000 product. Currently, both PC-LCS version 2.10 and version
3.10 are available from ICk. Version 3.20 will be available scown
after the initial release of the M5-1000 product.

PC-LUS has already been transferea from it's 5-1/4 inch PC-LOS
compatible format to your ICH TurbelOS format distribution of kG-
1000, IEBEk-PC haraware specific programs that do not execute
under the M5-1000 system have not been transfered.

NCTE: A4 copy of the PC-D0S user guide is glso distributed with
the WS8-1000 package.
Download Image File
The downloaa image file is used exclusively to bcotstrap the PC-

LOS operating systen into the slave processor. Once this has
been performed, the downloaa image file is never accessed agall.

Infeormation contained herein is proprietary to ICk Corp. Pg. 5.4
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The download image file is guite simply a psuedo Tile which looks
like & Y-sector PC-DOS compatible floppy diskette, elither single
sided (180K capacity) or double sided (360K capacity). The file
components for bootstap of PC-DLOS and stertup of TurbolUS/PC ar

located within this psuedo file.

This psuewo file ig created and maintained by the "PCDU™ utility
proviaed on the MS-1000 distribution disk.

NOTE: PCLU has it's ownh software technical section within this
docurment. Please refer to this section for more detail on the
DT OLT A

TurbolL0S/PC Networking

TurboDOS/PC is utilized by KS-10C0 to obtain access to TurbollBs
file and print serversg in a netwoerk., OUnce the PC-DUS has been
gownloaded 1nto the slave processor, TurbeDOS/PC is executed from
the download imazge file and the slave processor can now begin
access to TurboDUS drives and print servers. At this point the
downleoad image file can no longer be accessed by the slave
processor, and the EIOS PC-DUS EAEC support code is enabled 17
running under PC-D{0S version %.xx. The TurboDOS/PC driver is
setup using the W5-1000 installation utility, then copied into
the PC-L0OS Iimage file for proper networking operations.

KOTE: TurbobUS/PC is documented by Software 2000 in the Guiae to
TurboDOS/PC 1.0x. The TurboDOS/PC ariver options relative to the
F.3-1000 package gre documented with the CFGMSS utility.

Cold Start Procedure

This is a aetalled explanation of the entire cold start sequence

of the M3S-1000 software ana how varicus user options will affect
the procedure.

Files

Tne following files, prograwms, and wutilities are involved with
cola start procedure.

FE-BLAVE.CRD - BEIUS emulation program file
FES-BLAVE.SYS ~ BIUS emulation system file

These files contain the BIOS emulation routines for the ME-1000
package. The very first step that begins K3-1000 cperation is
the loading of the LI0S emulator into the slave processor. Two
configurations are offered tc accomplish the loading of this cods
frow a Turbol(OS executing slave or initial slave 08 loading
(performed by the master processor at reset time).

Information contzinee herein is proprietary to ICk Corp. Fg. 5.5
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These MS-1000 files are not on the LS5-1000 distribution disk, yet
are created by the installation utility "CFGlSS",

MNOTE: CFGMSE 1s covered in both startup terms anc detailed
option information within this guice.

PCIMAGE.DSK - Download image file
PCDU.CRL - haintainence utility

This is the default download image file. This is the same term
that this name is refered to with the installation utility
"CFGEZSS". This file is not distributea on the distribution disk,
yet created and maintained through the "PCDU" utility. PCDU is
discussed in simple start-up terms and slso in detail within this
gulde.

PCIMAGH.DBK is guite sinmply a psuedo file of the image of a PC-~
DOS compatible disk (9 sector, either single or double sided).
PCIMAGE.DSK may contain up tc 180K or 360K of file information,
but more importantly, contains the PU-D0OS operating system and
boot sector, plus the comyponents of TurboDOS,PC (program and
driver). PCIMAGE.DSK could alsc contain PC-DUS resident arivers
(*.8ys files) and the PC-D0S file "CONFIG.SYS" for configuration
reguirements of PC-DUS. The slave processor design prohibits the
use of device drivers that exgpect tc cperate haraware conponents
directly, but herdware independent enhancement drivers (such as
ALST.SYS) can be utilized.

The location of FCIMAGE.DSK within your TurbcelOS arive/user
spectrum is important for the proper setup of M&S-1000. In terms
0i installation, this area is refered to as the network drive and
network user numbers.

IEMBICO.CON -~ DCS BIOS I/0 intertface
IBRDOS.COR - LDisk cperating system
COkMAND . COM - Command line interpreter

These files are the minimum regquired for iocading of PC-DOS 1into
the slave processor, These Tile are placed into the download
image file by PCDU asutomatically during image file creation.

TURBOPC2.C0L = TurboDOS/PC networking program
TUREOPC.DRV - TurboDOS/PC network driver module

These files are recguirea for start-up of TurbolOS/PC in the slave
processor once PC-DOS has been Jcaded anda executed. These files
must be present in the download image file and are placed there
with the PCDU utility.

Information contained herein is proprietary te ICk Corp. Pg. 5.6
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LS-AUTO.BAT - Automatically executed user batch file

This file is the final startup customization that one could
perform for PC-D0S. This file is aistributed in default form on
the MS=-1000 digtribution disk. MS—-AUTO.BAT must be leocated on
your TurbobOS drive (the network drive), where the root directory
user number has been assigned.

Start-up Procedure Step #!

The first step in loading MS-1000 software is the execution of
the BIOS emulator in the slave processor. This is accomplished
from either a progran load under TurbolOS or slave U8 lcad fromw
the master after slave reset. Both configurations are offered
for maximum flexibility in system configuration.

A1l operations beyond this point are common between the program
load and system load version of KS-1000. Furthermore, the
TurboL0S operating system is no longer a neccessity to the slave
processor.

The BIUS emulator will initialize it's own drivers and
components, then transfer control to the bootstrap routine of the
BI0G. :

NOTE: The EBIUS initialization will validate the correct terminai
type ana serial number of the master processor., 1 either check
Broves corrupt, the appropriate message is displayed, feollowed by
the halting of the slave processor.

Start-up Procedure Step 2

If enable¢, the user logon routine will prompt the user for a
valid "User id". The file name anc user area location of the
logon file may be configured with CFGMSS. The drive location
from the download 1mage file is also used for lookup of this
file. The configuration of this file is compatible with your
standard TurboDOS logen tile, with a few notable differences in
how the logon drive and user area are utilized,

1f logen is performed under MS-1000, ana either a drive reference
or user number reference is present in the logon file line, these
will be substituted for the drive and user areaz where the
download irage file is assumed to be located. This allows
considerable flexibility in larger systems where different 3-
1000 users are reguired to use different PU-DOS contigurations
(device drivers, TurboDCOS/PC driver configurations, ete.).

If logon is not performed under [S-1000, the default settings for

the drive ana user number of the download image file are
caintained. Logon is enzble or disabled with CFGESS.

Inforzation contained herein is proprietary to ICK Corp. Pg. 5.7
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Start-up Procedure Step #3

At this point, the Tirst attempt to access the download image
file is performed, and if not found, an errcr message 1is
displayea and the slave processor halted. If found, a message
displaying the fact that PC-DOS is downloading is displayed,
along with the drive, user, and filenawe of the download image
file.

The bootstrap 1s now entirely under the control of PC-DUS
referenced into what it thinks is a PC-DO0OS compatible disk (the
downlocad image file). PC-DOS ccntinues by loading it's
componentsg, first IBMBIO.CON, <followed by I1BMDOS.CON, ana
finishing up with COMMAND.CCh. These are all located within the
download image file, displayed previously by the EIOS emulator.
The familiar PC-DOS sign-on message will appear next.

KOTE: Download is NOT complete at this point. The EBICS 1is
programmed to feed automatic responses to PC-DUS to continue the
start procedure. Simple return responses are sent for the cate
and time request by PC-DO0S, followed by the command to load
Turbob0S/PC. The download image file at this point is still the
only device that PC-DOS understands.

Start-up Procedure Step #4

TurboD0S/PC is now loaded into the slave processor, by PC-DOS
from the download image file. Once execubing, TurbobCS/PC
initializes itself and it's driver, which is configured to mayp
the first sixteen disk devices (A through F) to remote disk
devices referenced through your TurteDUS master processor.

NOTE: The download image file is no lcnger beingutilized in the
startup procedure. PC-DOE will now understand that up to sixteen
remote disk devices are now available through your TurbolOS
master. However, the startup procedure is still LOT complete at
this time.

Start-up Procedure Step #5

And now we approach the end of BIUS kmulator's responsibility in
the startup procedure. After TurboLCS/PC and driver are
automatically loaded, the BIOS continues automatic responses to
PC-D0OS and switches to the proper drive name (4 through P). This
will be either the default network arive or altered deownloading
grive through logon routines. This will iunsure & ready 10
operate Turbol(b drive tTo ¢ontinue processing oOn.

Infcrmation contained herein is proprietary to ICk Corp. Pg. 5.6
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The last automatic response from the BIGS 1s performed to begln
execution of the L3-1000 autcexec batch file "MS-AUTOQ.BAT". The
file must be located on the drive under the user area which PC-
D08 considers the root directory. The PC-DOS root directory user
nukber is configured with CFGHM3E.

ES-~AUTO.BAT Procedure

lME~AUTU.EAT 1s now free to continue FC-DOE startupr in whatever
manner is neccessary to customize your M3-1000 system. Your
slave processor ig now, for all practical purposes, a PC-DOS
executing machine linked to your TurbolOS5 master processcr
through the TurbelOS/PC networking components.

4 default example for the MS-AUTO.BAT file is distributed on the
E5~1000 distribution disk as follows:

echo off
prompt $p¥g
turboprn
datetime

"Echo off" is a PC-DOS command which disables batch file
character echoing during processing. "Prompt $p$g" is a FPC-DOS
command which customizes the command line prompt to display the
current directory along with the current drive and prompt.

"Turboprn" will execute the TurboDUS/PC print spooling filter
which MUST be installed for proper network routing of the print
stream.

"Datetime" will execute an ICk supplied utility which syncronizes
the current cate and time maintainead by the master processor to
the newly loaded copy of PC-DOS. The user does not need to worry
about setting the date and time every time the MS-1000 package is
loaded. DATETIML.COM is located on your MS-1000 distribution
digk.

Software Distribution

The 1S-1000 software is currently available for the ICM CPS-16F
glave processor product. The following standard ICh formatted
disk media is available:

8 INCh, LUUBLE DENSITY, SINGLE-SIDEDL (1D7)

5-1/4 INCH, DCUBLE DENSITY, DOUBLE SIDED, 40 TRACK {(2D74}

5-1/4 INCH, DOUBLLL DEMSITY, DOUELE SIDED, 8U THACK (2DT8)

Inforzation contained herein is proprietary to ICH Corp. Pg. 5.9
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The files are separated into three catagories; 1) MS-100C
programs and files, 2) TurbolOS/PC programs and files, and %) PC-
DOS programs and files.

S-1000 Programs and Files

CFGMBE.CMLD - Configuration utilisty

PCDU.CED - Download image file utility
DATETIMNE.COM — Date and time syncronization prograun
ZLIK.COM - Sorted directory listing program
[S-AUTO.BAT - Default MS-AUTO batch file
lS5-LRVY.DRV - Lefault TurbeD03/PC ariver module
WE-SLVU.CMD - Default N5S-1000 command progran
ES-SLVU.S8YS - Default M5-1000 system file

MSBSUSR.O - 8086 protection module

MSSUSK.REL
PCDUBCOT.BYS

Z-80 protection module
Download image file boot systenm

TurbeoDOS/PC Programs and Files

CEALGE.COM — Change disks progran
MASTER.COM - Attach To master program
PRINT.COM ~ Print control progran
PRINTLR.CON - Printer contrcl rrogram
REASSIGN.CCH - Device re-agssignment program
RESET.CON - heset open Files program
TURBOPC2.COM - TurbceDOS/PC networking program
ChLTOCON . CRD — TurbolOS translator program

PC-DOS Preograms and Files

COMP.COh ~ File ccmparator program
DREEUG.CON - Debugger program

EDLIL.CON - Bditor (line oriented)
KEYEFR.COM - Keyboard translators
KEYBGUR.CONM

KEYBIT.CON

KEYESP.COM

KEYEUK.COM

MCDE. CON - PC mode program (other than physical)
FKORE.CON — Display pagination program
TRER.COM - Sub-directory display programn
ATTRIB.LXE - Attribute display/set progran
EAEZ2EIN.EXL - File conversion progranm
FIND.EXE - File location progranw
LIKK.EXE - Object linkage editoer

(List Continued on Kext Page)

Information contzined herein is proprietary to ICk Corp. Pe. 5.10
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JOIN.EXE - Lirectory joining prcgran
SHARE.EXE - = P'ile sharing program

SORT .EXXE - Sorting filter

SUEST .. TXE - Drive substition progranc
COMMAND.COM - Command line interpreter file
IEBMBIO.COM -~ BIOS I/0 interface file
IBRDOS.CCOM - PC~DOS systew file

ANSTI.SYS - ANSI console driver file

Informetion containea herein is proprietary to ICM Corp. Pg. 5.11
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M5-1000 INSTALLATION UTILITY

The L8~-100C instellation utility "CFGMSS" was created to ease the
complication neccessary when configuring the MS-1000 BIOS
emulator and TurboDGS/PC driver for your own system environment.
A good working knowledge of the startup procecure that takes
place every tine kE-1000 is loadea intc the slave processor may
be required to understand the installation options. The startuyp
procedure is explained in the software technical secticn of this
guide.

CrulB5 was designed to execute under the TurbolUS operating
system (the default operating system that your slave processor is
executing). Initial installation or re-installations of the BICS
epmulator and TurbolO8/PC driver are performed by this utility.
At a mpinimumw, CPGMSS should be used, even i1f &2l1]l the default
cptions are correct for your instellation requirements, to insure
that the proper files are created for the EI0S emulator and
TurbeD0S/PC driver.

The following files must be present within the user area when you
begin execution of CFGMSS:

MS=8SLVU.CED ~ default BIOS emulator (commaznd version)
FS-SLVU.SYS - defeult BIOS emulator (system version)
H3=DEVU.DRV - default TurbolOS/PC driver

£11 files read or written by CFGMSS will be within your current
drive/user area. Purthermore, CFGMSS will create or re-install
the folleowing files:

LS-SLAVE.CMD -~ configured 3I0S5 emulator (command version)
M3-SLAVE.3YS - configured BI0S emulator (system version)
TURBOPC.DRV - configured TurboDQS/PC driver

Intormation contained herein is proprietary to 1ICk Corp. Pg. H.12
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CFGKSS reguires no command line options when executed, for
example:

Q4 [CFGESE <ret>
MS—SLAVE Configuraticn Utility (v1.0)

- New installation of MS-SLAVE command version
- New installation of NS-SLAVE system version
- Re-installation of JS~SLAVE ccmmand version
Re-installation of MS-3SLAVE system versicn

- New installation of TurboDOS/PC driver

- Re-installation of TurboDOS/PC driver

- Exit back to 08

el collwil @R iy
!

Enter installation option (<KET>=A):

Typical throughout the operation eof CFGEES, are menus and prompt
lines that inform you of the possible responses 1o opticns.
Always shown con the prompt line is the default for merely
pressing the "returan" key. The return key has been assigned the
most popular installation responses, as well as the "no change"
response to the various options.

The mein instalilation opticon menu can be grouped into two
catagories; 1) configuration of the BIOS emulator " S-SLAVE"
(both command and system versions) and, 2} configuration of the
TurbeDQS/PC driver module "TURBOPC.DRV™.

CFGESS Instzllation Options

Options A and B are used for first time installation of the BICS
emulation package. These options read the default distribution
files "Ko-SLVUL.CMD" and "MS-SLVU.S3YS" respectively, and begin
options for the BICS emulator.

Cptions ¢ and D are used for re-installation of the BIOS
emulation package. These options read the files "NS-SLAVE.CMD"
and "FKS-3LAVE.3Y3" respectively, and begin options for the BIOS
emulator.

Uptions A and C will ocutput the file "kS-SLAVE.CHD", wnile
options E and D will output the file "M3S-SLAVE.3YS". These Tiles
are ready for use in startup of the MZ-1000 software.

Opticns k and F are usecd for first time instaliation and re-
installation of the TurboeDOS/PC driver module. The default
configuration of this file is known as "MS~-DRVU.DRV" on the
dlstribution disk.

Information contained herein is proprietary to ICK Corp. Pg. 5.13
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All installation options after they are selected, will display
the input and output files that will be acted upon. A
verification prompt 1s issued in case & mistake was made in
selection, A no response to this prompt will return you to
installation cption menu, while a yes response will continue by
reading in the input file. File customization for the cption
will immediately continue.

BIOS Emuliator Options

Selected through installation options A through D, the BIOS
emulator options are all the same segquence of events. A breif
description of the option and how it affects configuration is
displayed, along with the current setting of the option. As
mentioned before, all options can be accepted with no change by a
{ret> without input response.

The bIOS emulator options are catagorized in the following
manner:

Downloac Iimage file

Network drive nane

letwork user number

Logon rcutines

Logon file

Logon user number

Conscle channel number

Console baud rate and handshaking
The following text is a detailed description of each bIOS
emulator cption. A knowledge of file naming conventions and the
target system configuration are assumed here, besides a good

understanding of the startup procedure for downlcad PC-DOS and
Turbol0OS/PC into the slave procegssor.

Download Image File (default = PCINAGE.DSK)

This is the name of the download image file that will be
referenced by the BIOS emulator for the purpose of downloading
PC-D0S and TurboD0S/PC into the slave processcor. This name may
be any valid file specification (& character nawe field and 3
char type field).

Inforrzation containea herein is proprietary to ICK Corp. Pg. 5.14
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hetwork Drive Name (default = 4)

This is the TurboD0S drive name where the user logon Tile is
located. It is also the default TurbolOS drive name where the
download image file is located, unless instructed otherwise by a
irive descriptor within the logon file. The network drive name
is logged into automatically towards the end of the startup
procedure before the E3-AUTC.EAT execution begins. This arive
name can be any valid TurboDOS drive A through FP.

)

Letwork User Number (default

The network user number is the default user number where the
download image file is located, unless instructed ctherwise by
the user descriptor within the logon file. The network user
nurber may be any valid TurbeDOS user O through 31.

NOTE: 4t a minimum, these last three options inform the BIOS
emulator of where to find the downleocad image file within your
TurboLOS network. Although not a restriction, it 1s recommended
that the user number here be your system area "user O

Logon Routines (default = Enabled)

This option will allow the user logon routines within the BIUS
emulator to be enabled or disabled. If aisabled, the two
feollowing options will not be revelent in the downloading
procedure. If enablea, the two following options select the user
logon file name and user area on the network drive where the file
is located.

Logon File (default = USERID.SYS)

If user logon is enabled, the lcgon file specifies the name of
the logon file in the system. This name may be any valid Tile
speciticaticon (8 character name field and 3 char type field).
The logon routines of the BIOS emulator are compatible with the
file format of a normal TurbolUS logon file "USERID.SY3"™, and may
be used in your system without special logon file creation. Note
nowever that user number and drive specification located onh each

line of the logon file can affect the PC-LCS downloacing
operation.

Logon User liumber (default = 31)

If user logon is enabled, the logon user number specifies the
user area, on the network drive, where the logon file is located.
The logon user number may be any valid TurboeDOS user U through
31,

Information contained herein is proprietary to ICk Corp. Pg. 5.15
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Console Channel Number (defauly = 1)

The console channel number is where the M/STER terminzl is
cennected to the slave processor. This channel number is known
to the EIUS emulator the sare as TurboDUS, and may be assigned to
either channel O or 1. ICk's TurboDOS operating system, by
default, will use channel 1 of the slave processor.

Conscle baud Kate and Handshaking (default = 9600,
handshaking disabled)

The following two prompts set the INM/STER terminal baud rate and
hanashaking options for the BICOS emulator, The bauad rate code (U
through 15) is selectea from the displayed wenu, following by the
nandshaking option (Enabled or Disabled).

As a rule, the M/STER terminal may be increased to 19,200 baud
without the need for hardware "DIR/CTS" handshaking, but will NOT
cperate at %8,400 bzud without it. Furthermore, TurbolOS will
KOT operate properly at 38,400 baud either, so it is recommended
that the TurbeoDOS operating system be switched to 38,400 baua
with handshaking and verified before configuration of the BIOS
emulator for this data rate.

Finally, installation opticns for the BIOS emulator finish uyp
with a complete list of the current option settings, followed by
a prompt Ior verification. If a no response is issued, the
option list will start over agein from the beginning. If a yes
response is issued, the output file is written and CFGRSS will
return to the initial installation option menu.

TfurboD0S/PC Driver Options

Selected though installation options E ana F, the TurboDUS/PC
driver options display & brief description of the option and how
it affects configuration, along with the current setting of the
option. All current settings are accepted with nc change by 2
{ret> without 1lnput response.

The TurboDCS/PC driver options are catagorized 1in the following
manner:

koot airectory user number
Privileged status
Print mode

Endg of print character

Tnformation contained perein is proprietary to ICK Corp. Pg. 5.6
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The following text is a detasiled description of each TurboDCS/PC
driver option available under ¥3-1000.

NOTE: A knowledge of TurboD0OS/PC and reference to the

TurboDUS/PC guide will be nelpful in ariver configuration.

Root Directory (default = O)

The root directory user number is the TurbolOS user area where
PC-DCS will congider it's rcot directory begins. The root
directory user number way be any valid TurboDOS user number U
through %1. Although not a restriction, it is recommended that
the selectea user number be system area U.

Privileged Status (default = Enabled)

The privileged user status will Iimit K3-1000 user's in the
following manner. Wwhen set enable, sub-directories may be freely
created or removed by the user. When set disabled, cnly existing
sub-directories can be accessed by the user.

Print kode (default = spooled to gueue A on drive Aj

The print mode will set the aefault mode of printing for an M3-
1000 user. The print mode can always be altered later by use of
PRINT command under TurboDOS/PC.

Two or three prompts are issuea for this option depending upon
the desired print mode. The first determines the print mode
according to the provided menu list, followed by & regquest to set
the printer (for airect print mede), or a request to set the
queue (for spocled to gueue mode)., Printer or Queue requests are

not performed for either the local print or spooled to file
modes.,

In.all casesg, tThe spooler drive is reguested because the
TurkoLOS/PC driver maintzins this option for use with the PKRINT
cormand during M3-1000 operation.

MOTE: A1l M3-100C remote printing or spooling reguires the

installation of the "TURBOPEN.COM" driver during systenr startup
cperations. This is normally executed from the MS-AUTOLBAT file.

Information contained herein is proprietary to ICk Corp. Pg. 5.17
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End of Print Character (default = 0, disabled)

The end of print character is that character that the TurboLlQ8/BC
spooler will recognize within & printer cutput stream. Wwhen
found, the spcoler will clcse the current print file and queue
for desprooling, if specified. The end of print character is
disabled when =t to O, or enabled when set to decimal
reprefentation of the desired ASCII character (i.e. SUk=Z26,
ET¥=3%).

Finally, installaticn opticns for the TurboDUOS/PC driver finish
up with a complete list of the current option settings. A
verification prompt is issued, ana 1f a no response is given, the
option list will start over agalin from the beginning. 1IT a yes
response 1is issued, the output file "TURBOPC.DRV"™ is written and
CFGMSS will return to the initial installation option menu.

in 1 i r (K. Corp. Pg. 5.18
information contained hereln 1E proprietary 1o ¢k Corp £



5=1000 Technical Guide V 1.0 PCDU
PC DISK UTILITY (PCDU}

PCDU

FCLU.CKL is an MS-8LAVE utility used for mainteénance of the image
file used in loading DOS into the slave processor. Files may be
freely displayed, typed, copied, cowpared, renamed, or deleted in
the DOS image file or on any TurbeDOS device. Devices are
considered to bte Turbol(QS devices if a drive name letter and
colon delimiter precedes the file specification, else the DOS
lnage disk is accessed. The only excepticn te this rule is the
second argument of the "REKAME" command.

FCDU dces NOT support the ability to cross over user aresa
boundaries in TurboDOS. The current user area is always used for

TurboDOS device file accesses. The operator may log into any
uger area before executing the program.

PCDU contains the file name considered to be the DOS image disk.
This file name is "PCIMAGE.DSK" located in the default drive and
user area when PCDU is executed. FCDU contains a command "Image"
that will change the DOS image file name.

To enter the PCDU sub-system mode, execute the program as follows
without command line arguments.

OA{PCDU <ret>
PCDU will load and sign-on as follows:

PC Iwmage File Utility, 8086 v1.0

DIRectory of files TYPE file

COFY file(s) DELete file(s)
COMPARE file(s) Help menu display
REName file(s) Image filenanme
FORMAT image file Quit program

PC image file: d:PCINAGE .DBK
PCDU

The command line prompt "PCDUI"™ will signify that you are
executing under the utility for maintenance of the DOS image
disk. All PCDU comrands require the file arguments to be typed
in after the command. Typing the <ret> key begins the command on
the command line. The help menu is displayed first when entering
the PCDU sub~-system. Pertions of the commands shown in capital
letters are the winimum reguirea characters to gpeclify a command.

£33 commwands reguiring arguments must contain at least one space
character between the command and each argument.

Information contained herein is proprietary to ICk Corp. Pg. 5.19
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Whenever PCDU returns back tc it's subsystem command line pronpi,
program file buffers have been flushed and the DOS image file has

teen closed. However, TurboD0S disk buffers may require
adaitional time to be flushed to the disk.

File Specifications

Files within the DOS image file are referenced by file
specitfications only, with the format as follows:

filename.filetype

Wwhere "filename" may be one to eight charactvers in length, and
the filetype may be one to three characters in length. When an
"*" character is encountered in the filename or filetype Fields,
the remainder of the field is filled with the wild card character

(7).

Two command file specifications, DIRECTORY and COGPY will fill the
entire filename and filetype fields with wildcaras if they are
nissing. This makes these commands perform easier.

Filesg located on TurbolOB devices are referenced as follows:
d:filename.filetype

Where "filename.filetype" follows the same rules described above
for DOS8 image file references, and "d:" specifies the drive name
letter of the TurbelOS device.

EOTE: The absence of the drive name letter and colon delimiter
informs PCDU that the file is to be referenced within the DOS
image aisk. The only exception to this rule is the second
argument to the "RKENAME" ccmmand.

4 fTew examples are in order here to point out methods ror file
operations across the DOS image file and TurboDUS boundaries.

COPY d:XXx.TYP YYY.TYP

These two arguments would ingtruct the copy command to transfer
the file XXX.TYP on the TurboD(CS drive "d" into the DOS image
file YYY.TYP. If the destination file happens to be the sanme
neme ana type as the source file, then normally specification of
the destination file by drive name only CAN NOT be used, because
references into the DOS image file must not use drive names. Two
methods around this problem can be used as follows:

COPY d:XXX.TYP XXX.TYP

Information contained herein is proprietary tc ICh Corp. Pg. 9.20
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Shown above, the destination file name and type for the DOS image
file may be completely specified.

COPY d.XXX.TYP *.*

Or an ambiguous reference for the destination file name and type
can be used.

COPY d:XXX.TYP *
Ur because missing fields of a destination filespec are assumed
ambiguous, this command is also equivalent to the two previous
commands.

COPY d:*.CONM * ;n

COPY d:*.DRV * ;n
The above two commands could be used to copy all files with types
"COM"™ and "DRV" on TurboD(S drive "d" into the DOS image Tile.
Command Options
In the following text explaining commanas, the curly brackettes

"{1" %ill enclose optional arguments in a command or file
specification (filespec).

DIRECTORY {filespec} {;options]

The directory ccmmand will display the specified filenames for
verification of their presence. Files are displayed 1in
alphabetical order five wide across each line. A4 header line is
displayed before the first file showing the requested arive name
followed by it's file organization type, either TurbolOS or PC
image file.

COPY source-file(s) destination-file(s) {;options]

The copy command allows a file or group cof files to be
transferred from one device to another. If the specified scource-
file contains any wila card characters (?), the operator is asked
i1f individual files should be confirmed before they are copied.
If the destination-file already exists, the operator is asked if
this file should be deleted before the copy may proceed. Source
files are then copied to destination files in alphabetical order.

Information contained herein is proprietary to ICH Corp. Pg. 5.27
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COMPARE source-file destination-file |{;options]

The tompare command allows a file or group of files to be
comparea from one device to another, If the specified source-
file contains any wild card characters (?), the cperator is asked
i individual files should be confirmed before they are compared.
Source files are then compared to destinaticn files in
alphabetical order.

As files are compared the following indicators are dispiayed base
on the results of the comparison. If the files are anything but
equal, the terminal bell is sounded to indicate a difference.

== source-file is identical to the destination~-file.

<> Source-file is not the same a2s the destination~-file.

=< Source-file is identical but smaller in size than the
destination-file.

=> source-~file is identical but greater in size than the
destination-file.

EEWAME old-file(s) new-file(s) {joptions]

The rename command allows & file or greoup of files to be renamed
from one name tc another. If the specified old-file contains any
wila carc characters (?), the operator is asked if individual
Tiles should be confirmed before they are renamed, Uld files are
then renamed to new files in alphabetical order.

FORMAT {;options|

The format command is used to create the D05 image file. This
file is always created on the default drive and user area when
PCDU was executed, Two sizes of image files way be created by
this command; a 180k byte file that is equivalent to a PC single
sidea, Y-sector tloppy disk cr a %60k byte file that is
eguivalent to a PC double sided, Y-sector floppy disk.

The option "n" will specify that if the image file already exisits
under the default drive andéd user area, it is (K to delete this
file before creating the new one. 1If this option is not included
on the command line, and the image file does exist, the following
prompt will be issued:

Image file already exists, OK To delete {(y/n)?
The options "1" or "2" will specify the size of the image Tile;
1=180k ana 2=3%6Qk. If neither option is specified on command

line, then the format command will issue the following prompt:

Select imege file size (1=180k,2=360k)7

Tnformation contained herein is proprietary to ICK Corp. Pg. 5.22
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After both options are satisfied, formatting will proceed by
first deleting the cld image file (if it existed). The boot
system is written first, followed by the FAT table(s), then the
initigl directory area. The message "Formatting completed” is
displayed after the image file creaticn is coumplete.

The forwat command will then transfer the components of DUS into
the image file automatically in their logical order needed for
proper DOS downloading from the BIOS emulator. These files must
exist under the default drive and user areaz when PCDU was
executed. The files are as follows:

IEMBIO.COM - BIOS interface drivers
IBMDCS.COM - Disk operating systen
COMMAND.CON - Command interpreter

EOTE: Formatting requires a number of things to process correc-
tly in order to produce a successful DUS image file ready for
operation with the BIOS downloader. The following error messages
may be displayed and the formatter aborted. Posgible sclutions
to These errors are explained here.

Not enough memory to format

Tne formatter reguires additional memcry above and beyond normal
PCDU operaticns that ie dynamicaglly allocated by the progran.
This message is displayed when memory is not available.

Cannot open boot system file
Cannot read boot system file

The boot system file "PCLUBOOT.SYS" must exist under the default
drive and user area when PCDU was executed. These messazges will
are displayed If the boot system file does not exist or a read
error occurs when loading the file.

Cannot make image file
Cannot write image file

These errors will occur if the disk or directory is full on the
default drive.

TYPE file {;options!

The‘type command will type the specified file on the console
aevice. The file pust not be ambiguous or an error occurs.

Information contained herein is proprietary to ICh Corp. Pg. 5.23
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DELETE file(s) {;options}

The delete command allows a file or group of files to be celeted.
If the specified cld-file contains any wild card characters (7%},
the operator is asked if incdividual files should be confirmed

before they are deleted. Files are then deleted in alphabetical
order,

HELP

This command will re-display the initial list of commanas shown
when the subsystem is entered.

IMAGE filename

This command is used to change the name of the D0S image file.
The drive and user area of the file are fixed when PCDU is first
executed and must not be specified as part of the "filename".

QUIT

This command will fTerminate the program and exit back to the
operating system. All program and system relatec buffers are
flushed and PC-LOS diskettes wmay be removed from the arives.

Logical Errors

Invalid command

PCDU cannot recognize the command as one of it's supported set of
conmands.

Not enough memory

This error can cccur at program initialization or during progral
operation. If this error occurs at program initialization, PCDU
ald nct have enough memory tc pre-allocate needed record buffers
for proper operation. PCDU will terminate and return back to the
cperating system. I1f this error occurs durlng program oyergtion,
PCDU ¢id not have encugh memory to read in the list of file(s) to
perform a command. PCDU will abort the command and return back
to the subsystem proumpt.

Inforpation contained herein is proprietary to ICK Corp. Pg. 5.24
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Pilename is ambiguous

This error occurs 1f a filespec with wild card characters is
supplied to the TYPE command. Use only non-ambiguous filespecs
when using this command.

File not found

This error occurs with all commands reguiring filespecs if not
one single file was located on the device.

First filename missing
Second filename missing

These errors occcur with the CCPY, COKPARE, anda RENAME ccomxmands if
two filespec arguments are not present. These commands reguire
two filespecs to operate.

Filename missing

This error occurs with the TYPE and DELLETE commands 1f the
Tilespec argument is not present. These commands requlire one
filespec to operate.

Filenames are identical

This error occurs with the COPY, COMPAKE, &and RENAME commands if
the first filespec argument is identical tc the secona filespec
aergument.

Cannot open file
Cannot make file
Cannot write file

These errors occur with all commands operating on files, These
errorg are considered severe in nature and cause PCDU to return
back to the subsystem prompt level.

Physical Errors

When PCDU is executed, it will assign the TurbeDCS abort address
to it's own internal routine. Thig will insure proper file
Cieanup 1f a physical error is encountered through the TurboDCS
system devices. Irrors encountered when accessing the PCLU image
file "PCIMAGE.DSK" are also controlled with the following
messages and options.

Inforration contained herein is proprietary to ICK Corp. Pg. 5.25
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If opening the image file fails (usually because the file aoes
not exist), the following message is displayed;

Tmage file ready error {(Abort or Retry,?

An "R" may be typed tc retry the cperation again, or an "A" may
be typed to abort the operation and return back to the subsysten
level,

If records within the image file cannot be read or written, the
fecllowing message is displayed:

(kead or Wwrite) image file error, Sector: begsec-endsec
(Abort, Retry, or Ignore)?

An "R"™ may be typed to retry the operation agsin, an "I1" may be
type to ignore the error and process the sector(s) with the
error(s), or an "A" way be typed to abort the operation and
return back to the subsystem level.

Information contained herein is proprietary to ICK Corp. Pg. 5.26
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ABOUT THIS GUIDE

Purpose

Turbob0S/PC 1.0 has been revised specifically
for use with ME-1000 Software. We've
designed this Guide to provide the informa-
tion you need to use TurboDOS/PC. This docu-
ment tells you what TurboDOS/PC does, how to
lcad it into your computer, and how to use
its various facilities. It describes the
various TurboD0S/PC commands. It explains
the use of the TurbolUOS/PC program interface,
and discusses various limitations. Finally,
it gives aetzils about how to implement the
network drivers required to install
TurboDOS/PC on a new hardware configuration.

Organization

This guide is crgeanized into four sections.
The first section explains some of the funda-
mentals: what TurbolOS/PC is, what it aoes,
how To start i1t running, and how to use its
basic facilities. The second section de-~
scribes the wvaricus TurbolOS/PC commands in
detail. LFoth are of interest to all users.

The third section is intended for asgembly-
language progranmers writing application pro-
grams, ané explains the TurboDU3/PC progran
interface in detail.

Assumptions

In writing this guide, we've assumed that you
are thoroughly farmiliar with the use of the
5=D0OB or PC-DOS operating system providea
with your computer. The last two secticns
(progran interface and driver implementation)
also assume you are an experienced assembly-
language programmer with in-depth familiarity
with the Turbol{S opersting systen. There
has been no atterpt t¢ duplicate materizl
covered in the MS8-DCS or Purbol(S manuals.
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Copyright Kotice

Copyright 1985 by Software 2000, Inc. A4ll
rights reserved. No part of this publication
may be reproduced, transmitted, transcribed,
gstored in a retrieval system, or translated
into any language or conputer language, in
any form or by any means, electronic, mecha-
nical, magnetic, optical, chemical, manuzl or
otherwige, without the prior written permis-—
gsion cof Software 2000, Inc., 1127 netrick
Avenue, Arroyo Grande, California 93420,
U.5.4.

Trademark Hotice

TurboD{0S 18 a registered trademark cf Soft-
ware 2000, Inc., and has been registered in
the United States snd in most mejor countries
of the Iree world.

IBN is a trademark of International Eusiness
lachines Corporaticn.

Disclajimer

Software z00C, Inc., makes no representations
or warranties with respect to the contents of
this publication, and specifically disclaims
any implied warranties of merchantazbility or
fitness for any particular purpose. BSoftware
2000, Inc., shall under no circumstances be
liable for consequential damages or related
expenses, even 1f it has been notified of the
possibility of such damages.

Software 2000, Inc., reserves the right to
revise this publicetion from tTime to time
withcut cbligation to netify any person of
such revision.

|
]
| First Edition: karch 1985 i
. MS-1000 Edition: ouly 1986 i
i i
| |
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USER'S GUIDE

In this section, you will learn everything
you need to know to start using TurboD0OS/PC
with the CPS-MS-1000 package: what 11 1is,
what it does, how it start's running, how to
use its basic facilities, and what to do in
cagse of errors,

Turbob0S/PC has been customized for the CPS-
M8-1000 package by InterContinental kicrTo
Systems for ease of use and configuration.

Cverview of
TurboD0OS/PC

TurbcDOS/PC is & software product that inter-
faces hS-D0S machines with a TurbkeDOS net-
work. 1t runs on the h3-1000 slave processor
that uses PC-DO0S. TurboD0S/PC zllows your MS-
1000 to vecome a TurbolC8 network client, and
to access the resources of TurbeDOS file and
print servers in the network.

Your M3-1000 continues to operate normally
under control of its native PC-D0OS cperating
system with full access to its local periphe-
ral devices., The only effect of the network
connection provided by TurboDOS/PC is that
the ME-1000 slave processor now has access to
all remote disk and printers.

Hemote Disks

The MS-1000 slave processor has no local disk
drives that can be accessea. Unce TurboDUS/PC
haes been loaded, you will be able to access
up to sixteen remote disks 4: through P:.
These will refer to remote disk arives
attachea to one or npore Turbol(CS file
servers. However, you can use them just as if
they were local aisk drives.



Kemote Disks
(continued)

411 the usual file- and directory-oriented
commands of PC=-DOS (like CCPY, DEL, REh, DIR,
CHDIR, MKDIK, EMDIE, etc,) work exactly the
gsame with remote disks as with local ones.
PC-DOB applicetion preograms, overlays and
data files may be copied to and executed fromw
remote disks {except Tor packazges thal use
copy~protection schemes to prevent this).
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Femote Printing

Similarly, TurboDCS/PC allows you to route
printed output either to the local printer
attached to your MS~-1000 slave or tc remote
printers attached to TurboDOS print servers.
L new command named PRINT (peart of
TurbeD0OS/PC) lets you control where print
output should be routed. The same command
lets you specify whether you want your remote
printing to be "direct" or "spooled".

In direct printing, your print output is sent
directly to the selected remote printer and
printed immediately. In spocled printing,
however, your print cutput is first saved in
a print file on a remote disk, then printed
afterwards as a backgrouna activity. Spoocled
printing frees your slave to work on another
task without having tc walt for the printing
tc finish. It also makes it possible for
many users to share one printer without
interfering with one another.

kostly Invisible

As you can see, there's not & great deal 1o
learn zbout using TurboDOS/PC. For the most
part, it is an invisible extensicn te the
native PC-D0S cperating system that comes
with your slave. There are a few new commands
to learn (like PRINT) but you probably won't
need 1o use them very often. Mostly, you can
ignore TurboDOS/PC and just enjoy the remote
disks and printers at your disposal!

Hardware Kequired

TurboDCS/PC works with the InterContinental
Kicroe Systems MES-1000 slave processor. The
bus criented network porting has already been
integrated.

6.3
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Getting Started TurbobCS/PC is loaded autcocmatically for you
directly after PC-DOS boots up. The proper
versions of TurbolO3/PC are listecd below and
located on your M3-1000 distribution disk.

lame | Description

TURBOFRCZ TurboD(0S/PC for FL-LOS

VETrSIiOons Z.XX 0T 3.XX.

for remote printing with alil

|

1

{ TURBOPER AGditional program Tegquired
|

|

% versions of PC=-DOS.

|

Startup Errors If an errcor occurs during the startup phase,
TurboD0S/PC will display one of the fcllowing
error messages after 1ts copyright notice:

Already installed
You are trying to install Turbob0S3/PC
twice. Your second attempt is ignored.

{filename> not present
The network driver file <(filename> 1is
not present.

In each case, TurboDOS/PC is not installed.

&.4



Guide to
FTurboDOS/PC 1.0
with MS5-1000

USER'S GUIDE

Drives and Files

Copyright 1985 by Software 2000, Inc.

411 rights reserved.

rives and Piles

TurboD0S/PC expands the disk capacity of your
E3=-1000 by giving you access to all remote
drives belonging to TurbeDOS file servers
attached 1o your network.

Irive Letters

In order to gnable you to access the various
disk drives attached to your TurbolOs
servers, PC=D0S assigns a unigue letter to
gach drive. MB3-1000 maps your PC-DCS drives
letters A: through P: to the corresponding
drive letters A: through P: known by the M3-
1000 slave's TurbolUS master processor.

Up tc 16 remote drives may be accessible.
The actual number of remote drives and the
specific assignment cof arive letters depends
your particular netwerk configuration.

TurboDOS/PC provides =z REASSIGN cormand that
lets you change the drive letter assighments
around. For example:

|
1
i A>EEASSIGN A=D D=4
i

1
I
]
I
I

temporarily switches the letters assigned to
drives A: and D:. (Using KEASSIGN can get
rather confusing, however, so we don't recom-
mend it unless you have a compelling reason.)
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Eerote Drives You can use remote drives to do just about
vs. Local Drives anything that is &llowed on local drives of a

PC. All cof the usual file- and directory-
criented PC=-DOS commands work egqually well on

Turbob0S rewmote drives. However, there are =z
Tew differences:

1. Physical disk cperations that bypass the
PC-DOS file system are not allowed on
remote drives., Leon't try 1o use com-
mands like CEKDSK, DISKCCOMP, DISKCOPY cr
FOEMAT on remote drives. If you do, you
will get an error message like "invalid
drive specification" (no harm will be
done).

2. Files on remote drives are not "stamped"
with the date and time of creation. IT
you use the DIR command to look at the
directory of a remote drive, you will
see that the date and time fields of the
directory display will be blank.

3. Files on remote drives may be sharea by
other PC-D0OS8 and TurbolOE computers
connected to your network. This can be
a great advantage because common pro-
grams and data may be accessed several
users at the same time. On the other
hand, you may wish to keep private files
on your local drives to prevent cthers
frem accessing them.

6.6
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Sub~-Directories

Starting with version Z2.00, PC-DCS =llows you
TG segregate the files on a disk into several
"sub-directories". This allows grouping of
files by owner, applicaticn, or other con-
venient category. Each such sub-directory is
identified by a "pathname". (See your PC-DUS
manual for more details.)

Turbol03 has a similar mechanism whereby disk
Tiles may be segregated into %2 different
sub=-directories identified by "user numbers"
from & to 31, 1In order to allow PC-D0OS users
to access remote drives belonging to TurbolUB
file servers, TurbolDOS/PC maintains 2 mapping
between each FPC-D(S sub-directory pathname
and the corresponding TurboDOS user nunber.

One particular user number {(commonly, zerc)
corresponds to the PC-LD0S root directory.
The remaining 31 user numbers may be mappea
into any desired tree of PC-D0US sub-
directeories.

The usual FC-D08 commands MKDIE and ENDIK are
used to create and delete sub~directories on
remote drives., For example:

|
|
ASFEDTH Dy FRANCIS\IKVEST i
A>MKDIR D:FRANCIS\GANES |

|
i
i A>MEDIR D:FRANCIS
i
|
!
|

|
b

creates three new sub-directories on remote
drive D:. licrmally, each newly-created sub-
directory is autcmaticelly assigned by Turbo-
DOS/PC to the next available user number.
You deon't need to be coneerned about user
numvers unless you need to access the same
files from a TurboDCS machine.

6.7
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Sub-Lirectories
(Continued)

However, it iIs possible for you to explicitly
agsslign a sub-directory to a particular user
number. To do this, you must prefix the sub-
directecry name in the MKDIR command by "nng".
A cecuple of exanmples should make this clear:

I
ADMKDIR D:FRANCIS\9#USERNIKE E
ADVEDIR D:20FTWENTY ;

]

Kot more than cone sub-directory may be
assigned te a particular user number on a
remote drive.

Remcte Disk Changes

If any remote drives in your network are
floppy disks or other removable media, you
must take special care before removing or
changing them. PFirst, you should check toc
make sure that nce other user 1s using the
disk you want 1o change. Then use the CHAKGE
command %o let the file-server know you want
to change disks:

]

! A>CHANGE

i Enter drive(s) to be changed: DEF
|

|

i

|

|

Change drivels) DiF T i
Inter <{CE> when change complete |

Wait until the CHANGE command tells you it's
okay to change the disks (as zbove). Then
remove and replace disks as required. Final-
ly, rress RETURN to advise you are aone with
the change. Remember, never Temove & Temole
disk without first entering a CHAKGE command.

6.5
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Disk Error If you hear a "beep" and see a diagnostic
message on your console such as:

|
|
Read Error, Drive D, Track O, Sector 2 i
(Retry, Ignore, Abort) |
|
|

write Error, Drive F, Track 5, Sector 16
(Retry, Ignore, Abort) i
|

it wmeans that the file-server could not read
or write the specified disk sector even
after a number of retries. hhen ycu see such
g message, you must choose one of three
recovery options (ketry, Ignore, Abort) by
keying the letter R, 1, or A.

If you key k (retry), TurboDUS/PC will try
the read or write coperaticn several more
times. If it is still unsuccessful, you will
get anocther message.

If you key I (ignore), processing will con-
tinue as if the error had not occurred. This
¢ption is not recommended in most situations
btecause 1t causes processing of invalid data
and may lead tc other errors.

If you key A {(gbort), TurbeDOS/PC terminates
the prograrw you were running when the error
pccurred.

NOTE: If you use REASSIGH to re-zssign drive
letters, the drive letters reported in these
error megssages will be the original ones
rricr to re-assignment.

6.9
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Disk Errors If you hear a "beep" and see this message on
(Continued) your console:

[

|
Not Ready Error, Drive C (Ketry, 4Abort)

i

it means the file-server could not access the
selected drive for one cof the following

reasons:

. there's no such drive on your network
. the drive isn't ready to cperate

. the drive's door was left open

. no disk is mounted in the drive

. the disk hasn't been formatted

. the disk format is unrecognizabie

Lgain, you must select the desirea recovery
option by keying Rk or A.
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rinting

TurbolO0S/PC allows you to route printea
output either to the local printer attached
te your ME-100C slave or to remote printers
attached teo TurbolUS print servers on the
network.

Your netwoerk may be equipped with several
rerote printers (up to 16 of them)}, all of
which may be in use simultanecusly. Lach
remote printer is assigned & letter (A, B, C,
etc.) You can select which printer to use,
and can change your selection at any time.

For remote printing, you alsc have the choice
of two different methods: direct and spooled.

Local Printing

To route print cutput to the local printer
attached to your slave, use this command:

|
A>PRIET LOCAL |
Frinting is to LOCAL i
A> |
i
|

Direct Printing

You can route print cutput directly to any
remote printer on a character-by-character
basis. This 1is the simplest methed of
printing, and is useful for very long print
Jobs (e.g. overnight) and for certain special
situations such as single-sheet printing.

To select direct printing mode, you need to
specify which remote printer you wish to use:

| |
!
1 APPRIRT PRINTER=E ;
; Printing is To FPRINTER E |

i
f l
| i

A
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Direct Printing
! . 2
{Continued)

Direct printing has some drawbacks, however.
For one thing, when you use direct printing,
your slave is tied up until the print job has
finished. Printers are generally the slowest
components of any computer system, and you
will find they are are often 2 bottleneck
limiting how much work you can get done.

Another drawback of direct printing is that
it Is very awvkward to use in a multi-user
environment. If two users attempt to print
directly to the same printer at the same
time, the result is a merged printout that is
not likely to be ¢f much use to either user.
Thus, direct printing requires that users
carefully coorcdinate among themselves to
avoid such conflicts.

Tou can avoid both of these problems by using
spooled printing.

Spocled Printing

when you select spocled printing, TurboeDOS/PC
automatically intercepts your prini output
and saves it in & print file on a remote
disk. This process is called "spocling".

when the print job is done, TurbolOS/PC auto-
matically causes the contents of the print
file tc be printed. This process is called
"de-gpooling”, and is performed by & print
gerver in the background independent oi your
slave. You can go ahead and run your next
progran without waiting for the printing to
finish. Wwhen the printing is complete, the
print file is deleted autopatically.

In a multi-user environment, several users
may be generating spooled pfint output at the
came time without any interference. As thelr
jobs finish, the print files are qqgued auto-
naetically for de-spooling on & first-come
first-served basis.
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Spooled Printing
(Continuea)

To select spoecled printing mode, you need %o
gpecify the print gueue on which you want
your print job placed {more about print
queues shortly)., You may also specify the
remote disk drive cnto which you want the
print file to be written:

|

|

| A>PRINT DEIVE=C GUEUL=A

i Printing is to SFOOLZK on DRIVE C
I to QUEUE A

| ADPRINT QUEUE=B
|

|

|

|

|

1

Printing is to SPCOULER on DRIVE C
to QUEUE B
A2

If you don't specify the spool drive (second
example above), it will remain the same as
before.

Print Jobs

When a program generates ite first charzcter
of print outrut, a new "print job" begins.
If spooled printing is in effect, TurboDU3/PC
automatically creastses a new print file at
this point. Subsegquent print output is
spcoled to this print file until the print
job ends, whereupon TurboD0OS/PC closes the
print file and queues it for de-spooling.

In most cases, the print job ends
automaticaelly at the conclusion of the
program.  However, the print job may zalso be
ended by an explicit "signal end-of-print®
request from the program, or by the presence
of a reserved end-of-print character in the
rrint cutput stream (if one is defined for
your systerm).
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Print Queues TurbeDOS/PC supports up tc 16 print gueues.

A print gueue is simply a list of print jobs
avalting de-spooled printing. Each gueue heas
a letter (4, B, C, etc.). You can assign &
vrarticular remote printer to de-spool from a
particular print gqueue. csobs are always
printed Ifrom a queue cn a first-come first-
gerved basis.

The sinmplest way to use these gueues is tQ
assign each remote printer tc a different
queue —-— Tor exanmple, printer A to gueue 4,
printer B to gueue E, and so on. However,
gueues may be used in more imaginitive ways.

Even if your network has only one remote
printer, you may want t0 make use of several
print gqueues to group together print jcbs
With similar forms reguirements and/or
priorities. For example, you could use gueue
4 for jobs reguiring wige paper, queue b for
jobs to be printed on narrow paper, gueue ¢
for jobs to be printed on pre-printed inveoice
forms, gqueue I for computer-printed checks,
and so forth. Whenever the printer is aone
printing all jobs from one queue, you carn
reassign the printer to & different gqueue
after changing to the appropriate kind of
peper.

If your network has multiple remote printers,
you can assign two Oor MOTE printers to the
same print queue. In thig case, the workload
is automatically shared among the printers.
This technique 3e fine 1f you don't care
which printer is used %oC print which job.
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Queue Assignment

To assign a particular printer to de-spool
Ifrom a particular gueue, use the command:

| ]
I
! A>PKINTER & QUEUE=C '
i PRINTER A assigned to QUEUE C
|
|

A>

If the printer is currently printing, the new
assignment takes effect at the end of the
current print Jjob.

To display the current gueue sssignment of a
particular printer:

I
}
A>PRINTER A ﬁ
PRINTER A assigned to QUEUE C |
A>

t
f
t

To take a particular printer off-line at the
end of the current print job:

i
1
A>PRINTER A CFFLIKE |
PRINTER A assigned to OFFLINE i
|
!
1

A>

The purpose ot taeking a printer off-line is
to prevent subseguent de-spcoling to that
printer. This is useful when you want to
change paper cr ribbons, or when you want to
reserve the printer for direct printing.
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Print Job Control

De~spooling is an automatic background acti-
vity which generally reguires no humen atten-
tion. If something goes wrong, however, you
can exercise manual control. To temporarily
suspend de-spooling to & particular remote
printer (if the paper jams, for example):

I ]
i I
i OA}PEINTER A STGP ‘
| PRINTER b assigned to GUEUE C (Stopped) |
| |
| I

04|

To resume de-spooling from the point it was
stopped:

| i
|
| OA}PRINTER & GG |
| PRINTER £ assigned to QUEUE C |
i OA |
| !

To stop de-speoling to a2 specified printer
and restart the current print job from the
beginning when de-spooling iIs resumed:

OA}PRINTER A BEGIN
PR%NTER L assigned to QUEUE ¢ (Stcpped)
OA

|
I
!
|
|
|
|
|

To terminate the current print Job on & spe-
cified printer, and continue with the next
gueued Job:

|
: OR{PHINTER A TEREINATR
PRILTER A assigned tvo QUEUE €
Uk}

The terminated print file is not deleted.
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Spooler Errors

If you hear & "beep" and see the following
diggnostic message on your conscle:

I i
| |
g Spocler Error (Ignore, Abort) ;
t !

it means that the disk to which you were
spooling has run ¢out of space in the midale
of your print job. TurboDOS{PC has closed
your print file (prematurely), but has not
gueued it for de-speooling.

When you see this message, you nust choose
cne of the two recovery options (Ignore or
Abort) by keying the letter I or A.

If you key I (ignore}, your print routing is
set to "off-line", and your program will
continue with any further print output dis-
carded. Remember to¢ reset your print routing
when the program is finished.

If you key & (abort), your program will be
terminated.
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COMMAND REFERENCE

This section describes each TurbolUS/FC com-
mand in detall. Tor ease of reference, the
commands are presented in alphabetical order.

Presentation

This section uses the fcllowing notation:

. Keywords are stown in capital letters,
and must be entered as shown. (You can
use either upper- or lower-case.)

. Parameters are shownh in lower-case, and
are described in the following text.

. Iters shewn in braces {} are optional.
If you want to include such an optional
item, do0 not type the braces, but only
the information inside.

. An ellipsis ... indicates that the pre-
ceding i1tem may be repeated as many
times as you 1like.

. Spaces and punctuation characters must
be entered as shown (except for braces
{} and elipses ...).
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CHANGE Command You must use CHANGE before remcving a disk
from any remote drive.

Syntax l
CHANGE {drivelist} {;N] |
|

Lxplanation The commana tail consists of & list of drive
letters corresponding to the remote disks
that you want to change, or an asterisk ¥ 1if
you want tc change 8ll remote disks, 1 you
omit the drive 1ist, CHANGE will prompt you
for it. Before shutting down a file-server,
it is a good idea to enter the commana
"CHARGE *".

If any of the drives you request are in use
by another user, your reguest will be denied.
Otherwise, you will be prompted to change the
reguested disk(s), and to enter RETURN when
you are done. Until you have pressed RETURN,
no other user will be gllowed to access the
disk(s) that you are changing.

Options Option | Explanation

|
|
i ;N Pause for RETURN is bypassed.
1

Examples !
| A>CHARGE CDX

i  Change drivels) CDE N
|  knter <CE> when change complete |[RETURN

. A>CHAKGE * ;K

% i?ange drive(s) ABCDEFGHIJKIMNOP

!

|

|

Trror Messages i
| Invalid drive(s} requested

; Folloving drive(s) in use: d...

|

|

|

Unable to free drivei(s): d...

e}
.
=
o
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MASTER Command The MARSTER ccmmand lets you temporarily
attach your NS-1000 slave gas g file-server
console,

Syntax 1 !
| MASTER }
} |

Lxplanation If you need to run a progran in the file-

server (the TurboD0S BACKUP, BOCT, FORMAT or
VERIFY commands, tor example), you ¢an use
the MASTER command to attach your slave as a
file-gserver console temporarily. To detach
from the file-server (and resume normal MS-
1000 operation), key in the abori character
(normally CTRIL-A, but may be patched at CS+4
to ancther character).

Do not attempt to run MASTER from more than
cne console at a time. If you do, console
output from the master will be randomly dis-
tributed acrocss two or more consoles, and be
undecipherable. If this should occur by
nistake, simply detach all but one of the
consoles.

The MASTER command can be used only if the
file-server's TurbolOS operating system 1is
configured with & special remote conscle
driver module CONRENM. FHefer to the TurboDOS
Tnplementor's Guide for details.

Example |
AVABTER

Console attached to master processor
U4 }FORMAT EB:

OA}[CTRL-A’
Conscle detached from master processor
A>

6.20
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Error lkessages
Console already attached to master
Remote cconsole driver not present
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PRINT Command The PRINT command lets you control routing of

your print cutput.

Syntax ! !
j PRINT {option}... |
{ |

Lxplanation The PRINT command xay include one or more oi
the options described belcow. A PRILT command
with no optlion arguments causes your current
print routing to be displayed on the console.
Each wuser ccgntrols his own print routing
independently.

Cptions Qption | ‘Liplanation

DRIVE=d Drive "a" is used for spocling,
D=d where "d" is the drive letter of
a remote disk drive.

FILE Print output is spooled to disk,

F but not automatically queued for
rrinting.

LOCAL Print output is routed to the
LS-1000 slave procesgor.

OFF

0 Print output is discarded.

PRINTER=P _

P=p Print cutput is routed direct to

printer "p" without spooling to
¢isk, where "p" is a printer

I

|

i

}

F

!

|

|

i

!

!

i L local printer attached to the
1

l

i

|

i

|

|

|

|

!

|

j letter in the range A through F.
1
|

| QUEUE=q Print output is spooled to disk,
l G=q and then zutomatically gueued on
' queue "g" for printing, where

ﬁ fig" is a gueue letter in the

i range A through F. .

b
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Examples !
APPRINT LRIVE=C GUEUE=A ’
Printing is to SPOOLER on DRIVE C |
to GUEUE 4 ;

A>PRINT P=E |
Printing is to PRINTER E |
A>PRINT L i
Printing is to LQCAL ;
]

f

E

|

l

A>PRIKT O
Printing is to OFFLIKE
A>

Error hessages
Irvalid request

|
|
1

WARNING: Some versions of PC-DOS included =&
background print utility called PRINT.CQM.
To resclve the conflict with the TurboDCGS/PC
command that has the same neme, cne of the
two commands must be renamed.
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PRINTER Command

Syntax

Explanation

Uptiecns

The PRINTER command lets you control de-
spoocling on any selected printer.

|
; PRIKTER p {optionf...
|

|
|
|

The "p" argument is a printer letter 1n tne
range A through P, and identifies the printer
to be controlled. The PRIKTER command may
include one or more of the o¢ptions described
belecw. A PRINT command with no optiocn arsu-
rents causes the current status of printer
"p" to be digplayed on the console. Any
remote printer may be controlled from any M-
1000 slave processor.

Option | Explanation
BEGIN
B Stop de-spooling to printer, and

|
i
|
{
!
reposition current print job to ;
gtart at the beginning again [
when de-spooling is resumed. i
i
i
!
‘
t
f
|
1

GG Kesume de-gpooling to printer
G after STOP or BEGIN.

OFFLINE Take printer offline at the end

o of ecurrent print job. No fur-
ther de-spooled printing will be
done, but printer is available
for direct printing.

U=g gueue "“g%, where "g" is a gueue
letter in the range A through F.

If printer is currently printing |

from another gueue, the new as— |

signment takes effect at the end i

4

|

|

b

|

!

i

QUEUE=g De-spocl to printer Irom print :
|

t

|

of the current print jchb.
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Cptions Qption | Explanation
(Continued)
STQFP Stop de-spooling to printer,
S pending subsequent GO or TERNMNI-
HATE.

T Terminate the current print job,
and continue with the next job
in the gqgueue. The terminated

|
|
i
1
i
1
i
i
|
|
|
|
|
!
1 print file is not deleted.

|
1
|
I
|
|
{
i
|
b
TERKINATE i
|
|
|
I
|
f
!

|
b

kxanples
A>PRINTER B QUEUE=A t
Printer b Assigned to QUEUE A I
A>PRIKTER B STOP i
irinter E ZAssigned to (UEUE 4 (Stopped)

>

Error Messages
Invalid request

6-25
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REASSIGN Command

Dyntax

Explanation

The HEBASSIGN ccmzmand l1ets you temporarily
reassign the correspondence between logical
drive letters and physical drives.

| |
|
% REASSIGN {x1=y1 x2=y2 ... xl=yl}

I
) |

The KEASSIGH command may include one or wmore
arguments of the form "x=y", where x and y
are drive letters in the range A-Z. The
first letter {x) represents s logical drive
that will be mapped tc the physical drive
given by the secona letter {y). An argument
of the form "x=y=z" is equivalent to the pair
"x=y y=s5". A REASSIGK command with no
arguments restores the original meaning 1o
all arive letters (A=A, B=k, (=C, etc.).

The REASSIGN commanc is useful when an appli=-
cation has been designed to perform disk
operations on specific drives and you want to
redirect these operations to other arives,
This command should be used only wieh neces-
sary. It may not work properly with certain
PTOETRLS erTOoT LEeSSages.

The REASSIGL command shoula always be used
instead of the ASSIGH command provided with
PC=D0S. REASSIGN fixes some problems present
in the original ASSIGN command. In addition,
the REASSIGN command maps Turbel(d C-Lfunc-
ticons and T-functions.

Examples

LYREASSIGN A=D B=E D=4 E=F
L>FEESSIGhH a=[l=s E=E=B
A>REASEIGH

A2
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Errcor MNessages
Invalid {drive specified
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RESET Command The RESET command closes all files that may
have been left open by PC-DOS.

Syntax
RESET"

!
|
i
F
|

Explanation PC-DOS internal ccommands {the ones built intc
COKMAKD.COM) have the habit of leaving files
cpen. Sometimes this may make it difficult
to change disks or shut down & file-server.
In this situation, RESET way be used to close
all files. If no files were open, RESET does
nothing.

Exanmple
A>RESET
A
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TURBOPC Command

Syntax

Explanation

The TUREOPL cormand installs Turbol0S/PC and
ellows you to access remote disk drivee and
de remote printing over the network.

¥

i
| .
% TURBCPC2 {filename}
b

I
|
i

Turtob(S/PC is zutomratically loaded into your
k3-1000 slave processor at startup time.
There should never be a need to re-run this
rrogram auring normal slave operations.

TURBGPCZ allows you to give the filenanme of a
network driver file. 11 none is given, they
expect to find the driver under the default
filename "TURBOFC.LRV".

Example

Error Messages

|
|
| A>TUKRBOPCZ
i A>
|

|

f Already installed

. Insufficient memory

i {filename> not present
i
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TUREBECPRN Command

Syntax

Lxplanation

The TURBOPRN command installs the Turbol0S/PC
"print filter" which is reguired if you want
to use remote printing.

| |
| |
. TURBCPHN i

I

You sheould use the TURBUPRN command immedi-
ately after you install TurboeDOS/PC if you
plan to use remote printing. Its function is
to intercept all print output reguests to the
ES-7000's ROk BIOS and to redirect them to
TurboDUS/PC if you have selected a print
routing other than "local". If ycocu forget to
instail TURBOPRN, all printing will be local
regardless of the print routing you select.

Example

A>TURBOPEN
A>
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PROGRAKMMER'S GUIDE

This section is intended for the assembly-
language programmer interested in writing PC
applications to be used with TurboDCGS/FC. It
describes the TurboDCS/PC program intverface,
the implementation of sub-directories on
remote disks, and certzin limitations that
may be important to programmers.

Program Interface

For the most part, TurboDOS/PC ig invisible
to applications, and supports =211 PC-LOS
opersting system calls in a fully transparent
fashion. GLowever, 1t does provide the acdi-
tional capability for application progranmns to

5.%1



invoke most disk- and print-oriented TurboDOS
C~functions &and T-functions.

TurboDOS functions are invoked by executing
an INT Ox21 instruction with register AX set
tc OxFFOO (for C-~-functions) or OxFRGY (for T-
functions). The function number is passed in
register CL and the function argukents are
passed In other registers, following normal
TurboDOY register conventions.

Disk-oriented Turbol({S functions apply only
To remote drives, and return an errcr code
(AL=QxFF) if an attenmpt is made to use then
for locael drives. Don't forget to set up
current disk, current user number, and
current DA segment and offset; under
TurboDUS/PC these values all default to zerc.

In T-function 27 (Get/Set Print kode), print
mede 2 means "local" (instead of "console").
C—function 5 (List Output) and T-functions 28
(Signal End-of-Print) and 3! (Flush List
Buffer) perform no operation if tne current
print mode is "local" or "offline's

The foilowing tables list all C-functions and
T—functicns supported by TurbolLOS/PC. For
more detail, see TurbglUS Progremmer's Guide.

6.32
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C-Function Summary The following C-functions are supported by

TurboD0OS/PC.

4X set to OxFFOO.

Call via IRT Ox21

Cl="] C-Functicn ame |

Arguments Fassed

Values Eeturned

5 List Output

4 Select Lisk

5 Cpen File

& Close File

7 Search for First

] Search for Next

19 Delete File

20 Head Seguential

21 Write Seguential

2z Fake File

23 Kename File

25 Feturn Current Disk
Set DMA Address

50 et File Attributes
32 Get/8et User Number

33 Read Random

54 Write Ranaom

35 Compute File Size
26 Set kandom Hecord
42 Lock Hecord

43 Unlock Record

51 Set DMA Base

5 et DMA Address

M
[an

L = char

DL = drive (0U=4)
DS:DX = &FCE
LS:DX = &FCE
LE:DX = &FCB
DS:DX = &FCBH
I5:DxX = &FCEB
D3:Dx = &FCB
DR:DX = &FCE
DE:DX = &FCE
D3:DX = &DKA
D3:DX = &FCB

DL = 1

DL = user number
L3:DX = &FCEB
D8:DX = &FCE
DE8:DX = &FCE
D5:Dx = &FCB
DS:DX = &FCEB
DS:DX = &FCE

LX = DMA base para

8L

if
if
if
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if
if
if
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I-Function Summary The following T-functions are supported by
TurboD0OS/FC. Call via INT 0x21 with register
AX set to OxFIO1.

drive (0=4) -
subfunctions |

26 Flugh/Free Buffers DL

=
B jangias
nonononon

5 CL= | T-=Function Name | Arguments Passea | values keturned i
i |
i ¢ Reset 0/S - - |
[ g Set Date and Time BX = Julian date - i
| LE = nours |
| DI = minutes {
l CH = sgconds i
PG Get Date and Tinme - BY = Julian Date i
| DE = hours |
J LL = minutes E
J CH = seccnds "
) CL = tick count }
[ Rebuild Disk Map DL = drive (A=C)} AL = O/-1 .
| 19 Get 4Alloc Info DL = drive (0=4) AL = block size {
| CL = dir blocks |
! DX = free blocks |
| BX = tot. blocks |
. 20 Get Physical Info DL = drive (0=4) AL = sector size |
j % = res. tracks |
i DX = tot. tracks |
1 EX = sectors/trk |
1 21 Get/Set Drv Staztus LL = drive (U=A AL = O/f-1 L
‘ DH = 0 (set R/W i
E DE = 1 (set R/O) i
} DH = -1 {(get) EL = -1 if ready |
! Bh = -1 if kK/0 |
23 Yet Buffer Params DH = p of buffers - 1
i DL = buffer size _ l
24 Get Buffer Params - AL = mem. size |
! Bh = # buffers |
{ EL = bqffer gige 1
|25 Lock/Unlock Drive UL drive (U=4) AL = G/-=1 E
| DE = 0 {(unlock) |
1 -1 (iock) |
! |
u

|

i

6354
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T-Function Summar
{Continued

inc.

CL= | T-runction Lame | Arguments rassed | vaiues Heturhned ;
|

27  Get/Set Print hode DL = print mode AL = spool drive i
DH = printer/queue Bhn = pratr/gueue |

CH = spoel drive  RBL = print mode i

28 Signal End-of-Frint - - A
29  Get/Set Despool Noda DL = despocl mode AL = O/-1 i
DE = gueue assgnnmt |

Cd = printer }

30 Gueue g Print File I3:DX = &FCE AL = Of~t ;
BH = print queue i

EL = userf/delete |

31 Flush List Buffer - - i
373 Remote Console I/0 LL = C/char AL = O/1 /-1 \
Dh = -1 to attach f

41 User-Defined Fen CH = net routing  AL,BX-DX userdef ,
BX & DX useraef ;

42 Reorg Disk Dir DL = drive (Q=4A) AL = 0O/-1 ,
|

i
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Implementation of
Sub-Directories

Starting with version 2.00, PC-DUS supperts
UNiX-type sub-directories. Wwhen the user
creates a new sub-directory by means of the
MKDIR ccwmand or the corresponaing PC-LOS
function call, PC-LOU8 creates three new
directory entiries:

1. An entry in the parent directory under
the name of the new sub-directory and
pointing to the new sub-directory.

2. An entry in the new sub-directory under
the name "." pointing to the new sub-
directery itself.

3. An entry in the new sub-directory under
the name ".." pointing to the parent
directory.

When the user creates a new sub-directory on
o remote c¢isk, TurboDQOS/PC emulates the
action ¢f PC-DCS by creating three new
directory entries as above. These entries
appear in the Turkol0S disk directory as
empty read-only files flagged with a special
attribute (f2) to indicate that they
represent PC-DOS sub-directories. The spec!
byte (offset 13) of the directory eniry
specifies the user number to which the entry
"points".



Guide to PROGRAMMEK'S GUIDE

TurbobCS/PC 1.0
with MS-1000 Known Limitations

Copyright 1985 vy Scftware 2000, Inc.
All rights reserved.

Known Limitations The following limitations of TurboDOS/PC
should be carefully noted by programmers and
implementors:

1. TurboDG3/PC has been tested extensively
¢n the IBN Personal Computer under LOS
versions 1.10, 2.00, 2.11, and 3.00 as
supplied by IBK. It should work
properly with any PC-L0OB version 1.xx,
2.%x%, or 3.0x (except possibly for very
early 1.0x versions that were plagued
with problems).

2. TurboD0S/PC interfaces with the Turbol(OS
network stricly on a reguest-only basis.
It provides no capability for the PC to
be a network file- or print-server.

3. kemote flles are not aate/time stamped.
Applicable PC-D0O3 functions return file
date/time fields zerc-filled. VWwhen used
on & remote drive, the DIk command
displays the date/time fields as blank.

4. PC~DOB versgionsg 2.0C and beyond eallow
console 1/0C to be redirected to a file.
I1f console I/0 is redirected to a remote
disk file, however, only UNIX-style
(handle-coriented)} 1/0 functions are re-
directed properly by TurbolUS/PC; CF/hi-
style console 1/0 functions (1-12) are
noet redirected. Congeguently, redirec-
tion to a remote file works properly for
all internal PC-DOS commands, but may
not work for some external commands and
transient programs that use CP/K-style
console I1/0.

5. TurboDCS/FC interfaces with TurbolOS
versicn 1.40 and later. It does not
woTk with earlier versions of TurboD(S
because the format ¢f network messages
changed starting with version 1.40.
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Known Limitations 6. TurboD03/PC allows a maximum of 20 file

(Continued) handles and 32 remote files to be cpen
concurrently in eacn FC. If 32 remote
files are open, a request to open or
create an additional remote file causes
the least recently used remcte file not
attached to an active file handle to be
closed automatically. Preogram termina-
tion causes &ll remote files to be
closed autcmatically.

7. The PC-D0S file attributes "hidden" and
"gystem"” are not supported for remote
files. The other PC-D0S file attributes
{"read-conly", "volume-id", "directory",

and "archive") are all supported.

&. It is not possible to move a remote file
to a d¢ifferent sub-directory using FC-
LOS function B86.

9. EC-D0OS makes use cf "wildcard" directory
searches much mere often than TurpcbDUS.
Such searches must be performed linearly
and cannot be cptimized by hashing.
Consequently, TurbolCS/PC tends to
perform poorly with remote disks that
have very large directory areas. In the
case of a large fixed disk, it may be
advantageous to use multiple partitions
rather than one large directory area.
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CPS=-16F Technical guide V 1.0 Introduction

**%¥% INTRODUCTION ¥**¥*%

The Intercontinentzl Micro Systems Corp. (ICk) CPS-1¢F
single board sliave processor is an 8086(tm) based computer
complying with tne IEEE ©96.1/D2 5-100 EBus specificaticn. This
computer incorporates all features necessary for a ccomplete stand
alone system, each to be dedicated to & user 1n a aistributed
processor system utilizing operating systems such as TurboDCE
(tm) and CP/NET (tm). In agdition, with YurbolDCS/PC the CPS-16¥F
can run many of the popular monochrcme PCLOS (tm) programs using
a FC character compatible video terminal.

The CP3-16F processors together with an 5-100 Lus master
(host) like the ICN CPZ-4800X or CPZ-186 SECP constitute a high
performance, high throughput network which can be integrated into
nost S-100 Bus mainframes. The master/slave commuhications tske
place cver the S-100 Bus via slave/host biairecticonal memory
transfers under control of the host processor. This memory
napping technigue thoroughly enhances date throughput and reduces
overhead hardware resulting in a high performance, low cost slave
processor, making distributed processing comparable to malntrame
rerformance at = fraction of the cost.

FEATURES

* TEEE 696.1/D2 8-100 Bus compliance.

* KEC uPD70116C-10 10 khz (CP3-16F) operation.

* Faster execution of 8086 Instruction SBet. _

* Added instruction set including high-speed Fultiplication/
Divisicn Operations.

8060 zrulation Moge.

Cowpatible with CPFZ-4800X or CPZ-186 SECF, any Z8C based
CPU with extended address corpatibility or 16-bit based
CPU's complying with IEEE 696.1/02 Bus specification.

Two synchronous or asynchronous serizl I/0 ports.

Two parallel I/0 ports; eight date bits and two hanashake
lines per port.

Konochrome PCDOS, TurbolCS and CP/NET compatible.

1 kegabytes of onboard dynamic KAM.

- or 16-bit $-100 deta transfer capability.

Raster/Slave menory—-to-memory transfers under DMA control at
571 Kbytes/sec transfer rate when used with CPL-4800X SBCE.
Faster confiscation of slave memory for diagnostic purposes.
Softwars selectable baud rates.

Usable as an intelligent I/C processor in single user systems.
Usable as a1 Megabyte RAM in either single-user or multi-
user systems.

¥ ok

* %

* ok K ok

¥ ok kK

Inforpetion contained herein is proprietary to ICh Corp. Pg. T.1



CeB-16rF Technical Guide V 1.0 Performance Specifications

FROCESSOR
Clock hate
Pl B s v s evnrrensnnsasrsrsasasnsasaronssrssnssseassslC MEZ
Type
CP S 1B et enssnnvrsnnssnsssesasnssnasaasss NBEC uPD70116C-10

FUS INteTfaC8eeescsreorocsasssansnassanssnsnas s LERE 696,1/D2 5100
Status, control, data and address. Blave 1/0 port
address switch selectable for address range from
O0h to¢ FFh. Slave memory address switch
selectable for address range from 010000h to
1FPFFETFL at 64K boundaries,

1/0 CHARNELS:
gerial 1/0 channels (two ports)
CP5—167 (asynchToNCUE) cvcssvansase.up to 800 Kbauda
CPS=167S (SYNChronouS)esesssasssseup to 800 Kbaua

I/0 InteriacCeicieserssensssathrough personallty
hoerds such as Dumb terminal, k8232 modem, and
ES42Z interface boards.

Parallel I/0 channels (two ports)
Data TELCessessresoes ip T0 200 Kbytes/sec.
Interface signals ..... eight data lires plus two
hanashaking lines per port.
1/0 interfacessse.enethrough perscnality boards
such as Centronics Printer, Priam and 5T506
intelligent hard disk interface boards.

1 MEGABYTE DYNAMIC RAM:
TYLE ensvosanrevsvessnsssssssssssssssroanessonsns 256K x 1
hait STALES.evesssvsssnsnsrorassnsrrarsrassLONC reguired
Direct memory transferS.es.sesssss.30/Irom CPE-4800X SEC?
Data transfer rate (non-DMA)...ses.190 Kbytes/sec
Dats transfer rate (DhA).eseeess...571 Kbytes/sec

Memory 80dreSSciesseessseSWitch selectable in 64 Kbyte
boundaries for a total of sixteen 64 Kbyte pages.

i in is p i " o Corgp. te 12
Information contained herein 18 proprietary to ICh Corp. Pg. 7



CP8—16F Technical Guide V 1.0 FPerformance Specifications

STATUS PORT EIT ASSIGNMENTS (as read by master):

DY D6 DY D4 L3 bz DY DO

! ! ! ! ! ! ! !

! ! ! ! ! ! ! tm——— unused

1 ] ' ! 1 ! fmm——————— unused

! ! ! ! ! e et unusea

1 ! 1 ! e ———————— unused

1 ! ! e —— slave soft regquest for service
! ! e ———— e ———— e — — — slave interrupt reguest

! o ——————————————————— — — — —— slave in-service status
PPy, slave hard reqguest for service

COMEAND PORT DATA BIT ASSIGNEENTS (as executed by master):

DY D& D5 D4 D% Lz D1 DO .

O G O U 0 0] 0 U mstr clr slv reg./reset latches
o 0 0 o O 0 0 R mzgster confiscate slave's memory
0 o 0 0 O G 1 Qmm— unused {reserved)

0 U O O O Q 1 1 master releage slave 1o run

1 0 G 0 0 C 0 O master clear slave reset latch

0 i o) ¢ 0 0 ¢ Ommm—— master request to slave

U 9] 1 0 o o 0 Ommm—m master interrupt to slave

CORFMALD PORT ADDELSS BIT ASSIGLRMENTE (&85 executea by slave):

ATG A9 A8 AT A6 A5 A4 A% A2 A1 AC
1 0 U 0 ¢ U U 0 0 U 0-———400k (VC) PIT Chan U Counter
10 0 0 ©C 0 0.0 0O 1 O==-—q40G2H (02) PIT Chan 1 Counter
1 ¢ U ©C U 0 0 0 1 O (U-——=404H (04) PIT Chan 2 Counter
1 ¢ 0 ¢ ¢ O 0O 0 1 1 (-——-406H (06) PIT kode Register
0 0 ¢ 0 0O ¢ 1 U 0O 0--——408H (08) SCC Port k Cmd/Status
1 ¢ 0 0 0O 0 0 1 O 1 O---=d0AH (O4) SCC Port b Data
0 06 ¢ G 0 U 11 U 0=—==40CE (0OC) SCC Port 4 Cmd/Status
10 0O 0 0 0 ¢ 4 1 1 {U~==——4QEH (OE) SCC Port A Data
Tt U U 0 U U 1 C G O Gee-~41CH Eeog IKT Command words
1 0 0 ¢ 0 O 1 U U 1 0==—=412FE (12) IKT Vectors
U0 U 0 0 ¢ 1 1 0 0O O=-—=41BE (1&) CIU Port A Lata
10 G 0 6 0 4 1t 0 t O-——=41AkL (14) CIC Port B Data
1T C 0 0 ¢ 0O 1 1 4 U U————41CH (1C) CI0 Port C Lata
1 0 ¢ ¢ 0 0 1 1 1 1 0O-———41EH {1E) CIC Controcl Register
10 ¢ 0 t 1 U U 0 O O-———460k (60) Reguest Service (Hard)
10 ¢ 1 0 1 0 0 0 O 0-———440H (A0) software Interrrupt
10 1 ¢ 0 1 0 ¢ 0 U O===520H (120 Regquest Service (Soft)
MCTE: If jumper JA is removed, the 1/0C ports are denoted in ( )

and are the same as the CP3-16X.

If jumper JAi is jumpered, the I/0C ports start at 400H and
can run monochrome FC programs with proper goftware
installed or TurwoD(U3 compatible programs with new slave
circuit drivers.

Inforuation conteined herein is proprietary to ICH Cerp. Pg. 7.3



CP5~16F Technical Guide V 1.C Funtional Description

*%%¥% FUNCTIONAL DESCRIPTION **¥*

The CPE-16F 1is functionally partitioned into the following major
groups:

--CPU/1 Megabyte Dynamic RAL Logic
~-1 Megebytes of Dynamic Ram
--CPU/8-100 Address kultiplexer
—-Dynamic EAL Controller with Refresh

~=3lave Processcr Control Legic
--5lave Processor Chip Select/Conmand Decoder
~—31lave Heguest Logic
--Hard Heguest Logic
--80oft Request Logic
—--Interrupt Reqguest Logic

--Clock Generator
—-10 MHz Clock
—-Baud EKate Clocks

—-Eeset Generator
—-Input/Cutput Structure
~-3erigl I1/C Port Control
—-—Parallel I1/0 Port Control
~-3-100 Bug Interface

—-S8tatus/Contro) Signals keceivers
——Data Receivers/Uata Transmitters

Information conteined herein is proprietary to ICk Corp. Fege 7.4



CP3-16F Technical Guide V 1.0 Funtional Description

Each group i1s descrived below to give the user =z clear
understanding of the hardware and software setup option. PFPrior
to describing each group, & "thumbnail sketch" of the overall
function of the CP3-16F 1s first described.

(1) Master/slave Action at Reset Time

After power-up reset, master reset or manusl slave reset the
8086 CPU is immediately tri-stated btefcre it can fetch and
execute any instruction codes. At this time the slave HARD-
REQUEST (Eit 7) and IN-SERVICE STATUS (Bit 6) are set which
indicates theslave's 1 Megabytes of KAM is addressable throughn
the 5-100 Eus address lines AO-A20. Address lines AC-A15 address
the 256 Kbyte RAM and A16-4A20 select the page in which a
64 Kuvyte section lies in the master's address range. In this
SERVICE state the master is controlling when refresh of the LRAM
is to occur through the S5-100 sk1* status signal. 7The master
commences 10 poll slave reguest flags via I/C port status read
commands and upon determining that a slave requires service, can
then "map" the slave memory into its address space. The master
may tnen down-load the slave's operating system intc the slave's
memory and zt the completion of this transfer, the master issues
an I/0 port RESET SLAVE command (80H) to the slave followed by a
RELEASE SLAVE T0 RUN command (03H} which causes the slave's tri-
state condition tc be released. The slave then commences to
execute progran ingtructions deposited by the mester beginning at
the 8086's hardware address FFFFOE resulting in executicn of the
slave's operating system. Thus, a "coldé-beocot" operation 1s
executed.

(2) Master/slave Action during File Transfers

Thise operation is gquite similar to the action gescribed
above. When a slave reguires the transfer of files tc or from
the master, a SOFT-REQUEST flag (BIT 4) is raised. This means
that a flag is raised but without the slave's CPU going intc tri-
state immediately as in paragraph (1) abocve. The master, upcn
determining that slave service is requested, will then issue a
CONFISCATE SLAVE'S KEMOKY command (O1H). The CPU will tri-state
itsel?f and set the IN-SERVICE STATUS (BIT 6) to indicate the
slave's memory is relinguished to the master as previously
described. The slave's program execution is suspended for the
duration of the master's data transfer process. Files are
transferred as reguired and at the completion, the master issues
a KELEASE command (O3h) sc that the slave resumes where it left
off,

The hardware ig partitioned intec two rajor groups: (1) the
slave kernel and (2) the I/0 structure. The I/0 simply consists
of the serial I/0 and parallel 1/0 controllers and associated
logic. The slave kernel consists of the slave CPU, 1 legabyte
of slave renory, slave CPU address/S-100 Bus address multiplexer

and the logic associated in asserting the slave CFU tri-state
condition.

Information contained herein is proprietary to ICK Corp. Pg. 7.5



CPS-16F Technical Guide V 1.0 Funtional Desecription

CPU/1 Megabyte Dynamic RAN Logic

The CP3-10F is a B0B6 based CPU with an operational speed of
10 Mhz. It has 1 liegabytes of memory implemented in such & manner
that memory is accessed by either the slave CPU or by the raster
CPU via the 5-100 Bus address and control lines. Contrel logic
s provided to issue a service request flag, switch Lenory
control from the slave to the master and back, refresh the slave
memory approrriately, switch the address lines from the slave to
the 3-100 EBus and back and provide RAB/CAS control to the memory.

The memory consists ot thirty-two256 Kbyte-by-one-bit
Dynamic RAM devices. The CPS-16F uses 256 row refresh
architechture DRAN's with a maximum access time of 150 ns to
provide reliable, non-wait state mewmory coperation. It is
configured for early-write mode to simplify internal buffering
reguirements. Address signals are sourced from either the slave
CPU or the master CPU via the $-100 Bus address lines. Data
signals are transmitted in the slave's internal data bus or
to/from the host processor via buffers connected to the B-100
Data Bus lines.

in address translator PROM translates the S3-100 address to
the the CPU useable range.
Exarple 1 assures the use of a master with 64K of mewory (CPZ-
4800%) and CPS-16F Slaves whose $5=100 base address 1s set at
10000H. 8-100 Bus address 10000H is translated to 8086 CPU
address QO0COH, 2000CH to 100C0H, 30000K to 20C00CH and so on.
Hcowever while 35-100 EQQOOOH translates to 8086 DCOUOH, S-100
FOOOOH <ranslates to BOES FOOOCH which means the master does not
have access to the glaves Zna bank from the 8086's top of memory.
Example 2 assumes the use ¢f a master with 1 legabytes of memory
(CPZ-186) and CPS-16F Slaves whose S-10C base address is set at
100000H., S-100 Bus address 100C00H is translated to 8086 CPU
adaress OOOCOOR, 1100C0H to 10000CH, 120000H to 20000H and so on.

Information contained nerein is proprietary to ICK Corp. Pg. 7.6



CPE-16F Technical Guide V 1.0 Funtional Description

CPU/8=-100 Address Multiplexer

——— A i e i . T T e e e o B . B W B o S e T .

Four Cetal buffers are provided to switech address lines
AO through A15 to the slave memory from either the slave CPU o7
the master CPU via the S$-100 Bus azadress lines. The 8086
operating in the maximum mode uses a series of 3 pulses to
indicate bus request/grant/return. External logic latches the
appropriate state. After the grant pulse the 8086 CPU tri-states
the internal bus and the SERVICE signal switches the 8-100 bus
address signals through to the memory. The return pulse turns
the SERVICE signal off thus returning address throughput from the
8086 CPU tc the memory.

Dynamic RAM Controller

The TK3 45004 is & monelithic DRAM syster controller
which provides address multiplexing, timing, control and refresh/
access arpitration functions tc simplify the interface 0f dynaric
R4M's to microprocessor systems. The controller contains a 16-
bit multiplexer for DRAN type addressing and provides the RAS/CAS
timing strobes for data read/write operations. An 8-bit refresh
counter generaites the 256-row addresses required feor refresh.
There are two modes of controller operation., (Une is when the
slave CPU commands the contrcller and the other is when the $-100
Bus is in command. When in non-SERVICE mode the controller
receives read/write commands from the slave 8086 CPU. iAn
internal refresh timer Issues RAS refresh strobes every & nicro-
seconds to ensure data retention., Refresh/access arbitration
lcgic will ensure that if a memory access 1s in progress and
refresh is required it will finish the access then ingert
refresh., If cn the other hand, refresh is in progress and memory
access is required the controller will issue appropriate wait
states tc the CPU until refresh is completed then finish the
nemory aeccess. VWhen in the BERVICE mode the controller receives
read/write commands from the S-100 Bus interface and refresh is
deternined by external commana. The 5-100 Xus must do the
refresh/access arbitration by ensuring a memory access does not
occur during a 5-100 Mt cycle because the status signal skt*
triggers the controller to issue & reiresh strobe.

Extended Address Select Logic

When the slave enters the SERVICE mode, & comparator is enabled
which compares the master's extended address lines A16{m) through
420(m) against a five position jumper referred to as the EXTENDEL
LDDRESS SELECT jumper. I1f the master executes a memory transfer
to the bus, the acknowledged slave whose comparator is enabled
will cause a memory cycle to cceur in the slave,

Information contained herein is proprietary to ICE Corp. Pg. 7.7
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Ffuntional Description

I/0 Port Address Select Logic

—— e i e

T@e 1/0 Port Lddress Select Logic consists of the I1/0 Port
Address Decoder and the Eost Processor Status/Command
Decoder/Logic.

* %

* ¥

Information contained herein is proprietary to ICK Corp. Pg. 7.8

1/0 Port Address Decoder

The 1/0 Port Address Decoder consists of an eight bit
comparator which compares tne master's least significant
address bits AC(m) through A7(m) agzinst an eight
position jumper referred te as the 1/0 PORT SELECT
Jumper. If the master executes an I1/0 cycle transfer to
the bus, the slave whose address decoder compares, will
réspond to either a2 master's command or to the master's
regquest for the slave's status.

Eost Processor 3tatus/Command Decoder/Logic

- - ——— e —— T o " T P B iy ——

The master may issue cne of eight commands to the slave,
these commands are listed as follows:

Clear Slave keguest (OUH)

The slave may issue twc types of requests to0 the
master by setting internal latches. These are: (1,
SOFT~KEQUEST and (2) INTERRUPT ELQUEST. The master is
required to acknowledge the requests which i1s done
througn an I/0 command, CLEAR SLAVE REQUEST that resets
both latches.

Confiscate Slave's MNemory (0O1H)

The master may azsynchronously issue a nmemory
confiscation command and request the slave's central
processor to tri-state itself. The slave will respond by
setting the "request” status bit 7. The master should
then poll the "service" status bit 6 until it 1s set.
This indicates that the slave's CPU has successfully been
tri-stated and that the input scurce to the slave Dynamic
R4k Contreller has been transferred from the slave to the
master. This completes the transfer of contrcl over the
slave's RAM from the slave processcor to the master's
processor. The master may transfer the control back to
the ?lave by issuing a "kelease Slave to Run" command
(03H).

The master mey maintain control indefinitely thereby

{reating the slave as a 64Kbyle RAW appearing in the
master's extended address space.
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Clear Reset Latch (O2Zh)

This master command clears the slave's reset latch and
is normally issued only after the Reset Slave (80H)
command. This command deoces not clear the INTERRUPT
REQUEST or 3CFT-REGUEST iatches.

Release Slave to Run (G3H)

The master may issue a release command to the glave
following successful confiscation of the slave's menoTry.
This command causes the RAM control to pass Irom ths
master back to the slave processor where 1% resumes
execution prior to being tri-stated (see "CONFISCATE
SLAVE'S MEMORY" command zbove).

Reset Slave (80H)

The master may reset a selected slave by issuing a
RESET SLAVE command which sets the reset latch. This
command cauges the slave processor and other slave logic
to be reset. The reset state is maintained until the
master 1ssues a "Clear Slave Hequest" command or the
master "slave clear" line is asserted on the 3-100 Bus.

Kequest Slave Service (40QdH)

A request/acknowledge handshake is implemented in the
master~to-slave direction. This is done by the master
igguing a Heguest Blave Service command. The commang
causes an interrupt to the slave's processor via the
slave's 82594 Interrupt Contreoller, IR input 3. The
slave may then execute interrupt ccde and issue an
acknowledge commang by asserting the SCOFTRER status
signal. The cycle is completed by the master issuing a
"Clear Slave Kequest" command. The mzin function of this
interrupt is toact as e watchdog timer to determine 1 a
slave is functional when the slave has not requested
service to the master for a pericd of one seccnd. IT

functional, the slave will set the SOFT-REQUEST flag
which

Interrupt Slave (2CH)

The master hes access to a second interrupt input in
the slave's interrupt structure. This command utilizes
the 82594 Interrupt Controller's IR input 2.

.
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Slave Processor Control Logic

The slave control logic consists of two subdivisions.

These are: (1) the Chip Select/Command Decoder and (2)
the Slave Request Logic.

** Slave Processor Chip Select/Command Decoder

This logic decodes slave commands congisting of the
following control functions:

** [38CC
C55CC is the chip select Signal for the slave
2~channel Serial Communications Controller (SC

** CS8CIO

CSCI0 is the chip select signal for the slave processor's
Counter/ Timer and Parallel 1/0 Unit {CIC).

pProcessor's
C »

)

** CSPIT

CSPIT is the chip select gignal for the slaye processor's
~channel programmable Interval Timer (PLT).

*¥ CSINT
CSINT is the chip select signal for the slave processor's
Eight-channel Programmable Interrupt Controller.

** C35EK
CESER is the strobe signal utilized to assert one of the
following functions:
~ SUFT-REQUEST (I/0 port address = 80OH )
- HARD-REQUEST (I/C port address = 40H)
- SLAVE INTERRUPT REQUEST (I/0 port address=201)

Information contzined herein is proprietary to ICK Corp. Pg. 7.10
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** Slave Request Logic

- BOFT-REQUEST

Joft-request is a signal asserted by the slave which may be
read by the master. The slave asserts this signal when 1t
requires service by the master but does not relinguish contrel to
the master until the msaster initiates & slave memory confiscation
process.

- HARD-REGQUEST

nard-reguest is a signel asserted by the slave processor
which causes the slave processor to tri-state itselfl thereby
suspending program execution. Note the difference between a soft
and & hard regquest: the soft reguest does not cause inmediate

suspension of slave processor execution whereby the hard reguest
does.

-3LAVE INTERRUPT REQUEST

The B8lave Interrupt Request asserts & signal on the status
port which may be polled by the master or asserts a signal via an
Cpen collector ariver which may be opticonally connected to one of
eight S-100 Bus vectored interrupt lines (VIO-VIT).

Slave Clock Generator

The CF3-16F utilizes the Intel 82844 (Clock Generator and
Driver device and a 30 hHz crystal tc generate the 10 MEz 33% duty
cycle KOS clock that the 8086 CFU reguires. 4 5 kHz 50% duty
cycle TTL clock is also generated for use by peripheralis.

Heset Generator

The sleve's reset line is asserted to clear the slave's
processor and internal lcgic. One of three reset scurces cause
the slave Teset line to be asserted, These are:

- Master Prime

The master may issue a reset signal by asserting the I/u
command "Feset Slave" {see HOST PROCESSOK STATUS/ COMMAND
DECUDEK/LOGIC secticn).

— S8lave Clear

The paster may issue & reset signal by asserting the bus
reset signal "Slave Clear" (5-100 Bus pin 54).

- Slave heset

The user ray exercise 2 manual reset ty providing a
closure to ground on the slave reset input. 4 connector
input 1located at the top of the slave circuit beard is
previded (J1,;. The input is debounced by a one-shot.

Inforwaetion contained nerein is proprietary to ICk Corp. Pg. 7.11
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Input/Cutput Structure

—— e e e e s s A o Bl

?he I/0 structure consists of two serial I/0 ports with
associated baud rate generator and two parallel I/0 ports.

Serial I/0C Port Control

—— T o — " T . o T T o e e . ke

The Serial 1/0C Port Control consists of the Serial 1,0
Controlier and the Baud FRate Clock Generator.

Serial 1/C Controller

The Serial Communications Controller (8CC) is z programmable
dual channel device which provides formatting for serial data
coknmunications. The channels can handle either asynchronous
(Z853%1) or synchronous (Z8530) dats transfers to/from serial
peripheral devices. The SCC operates either under programmed I/0
or Interrupt Control. A1l Iines necessazry to handle
asynchronous, synchronous, synchrconous bit oriented protcocols and
other serial protocols are available to the user at interface
connectors J2 & J3. In addition, +/- 16 volt DC and +5 volt DC
vower are available at these connectors.

The SCC may be interfaced to peripheral devices regquiring
differing protocols. This interface is teilored to the exact
device requirements by use of a Personslity Module. The
interface is implemented through two 16~pin Ansley connectors,
Refer to the "Personality Board Users Guide" for a description of
the Serial Perscnality Modules currently availlable.

To progran the SCC, the system software issues commands to
initiate the mode of coperetion viae data bits O-7 . Fifteen write
registers exist for that purpose. In addition, Xight read
registers allow the pregrammer to read the status of each
channel.

Tnformation contained herein is proprietary to ICk Corp. Pg. T7.12



CPS~16F Technical Guide V 1.0 Funtional Description

Eaud Eate Clock Generator

The Baud kate Clock Generator consists of & clock generator
and & 825% Programmable Interval Timer (FIT). The PIT is a
device which, under scftware contrel, can generate variable clock
periods which are a multiple of the base input clock 2.4576 lNHz.
The device has other modes of operation; however, only the modes
applicable to the CPS-16F operation will be described here.

The &£25% consists of three channels, each with & signal
input and & clock output. Channel 0 is tied to SCC channel A
transmit and receiver c¢lock inputs, channel 1 to SCC channel I
transcit/receiver clock inputs, and channel 2 is used a real time
interrupt output tc the Interrupt Controller.

Channels ¢ and 1 are connected tc the BCC inputs via jumper
cpticns PJA and PJE. These signals are also tied to the serial
interface connectors. If clock signals are coriginated by the
interfacing devices, the junmpers are cut appropriately. The
channel A jumper provides for separate transwit and receive clock
inputs from the interface (connector J2) or may serve as baud
rate generator outputs to the interface. This arrangement is
intended to provide a clock to synchronous MODEN'S via “external"
¢lock in accordance with the EIA R3-2%2C standards. The modemn
can then return a transwit/receive c¢clock to the serial
contreller., In summary, means are provided to implement serial
interfaces accommodating asynchronous, synchronous, HDLC and a
great number of currently defined ceommunications protoccls.

FYor channels ¢ and 1, the 8253 generates a sguare wave whose
pericd is defined by a count progranmed into the respective
channel's counter. The sguare wave will remain at a logical ZERO
state for one half the count, and at logical OKE for the
remaining half of the count. The counter gdecrements for each
clcck period that is received.

The 5253 is progrezmmed by the CPU specifying the mode,
loading sequence and counter contents via data bits 8-15. The
paud rates that can be derived from the 2.4576 Kegahertz clock
are listed as follows:

Baud Rate Thecretical Frequency (16 x clock)
600 9.6 kilcHertsz
1200 19.2 kiloherte
180C 28.8 kilolHertsz
2000 32.0 kilohertz
2400 38.4 kiloHertz
2600 57.6 kiloHertz
4800 76.8 kilcHertz
7200 115.2 kilcHertsz
8600 15%.6 kiloHertgz
15200 307.2 kilochertz

Inforuation contained herein is proprietary to ICN Corp. Pg. 7.13
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Parallel 1/0 Port Contrel Interface
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The parazllel 1/0 Port Controcl Interface consists of the
Counter/Timer and Parallel I1/0 Unit (CIO). The CIC is =
programmable three-port LBI component, which interfaces periphe-
ral devices to the 8056 microprocessor. The CIC provides datae
transfer tc and from peripheral devices under programumed I/C or
interrupt control. Handshaking data transfer control lines are
provided to the interface in addition tc the two eight~-tit aata
ports, The CPU reset line and the peripheral clock are zlso
connected te this interface. The CI0 is flexible and may be
connected to veripheral devices requiring differing protocols.

The interface is tailored to the exact device reguirements
by use of a2 "Personality Module". The Personality Mcdule is a
small external circuit board which connects to the CPS=16F to
provide the hardware drivers and receivers, logic and other
circuitry as required. EKefer to Appendix A for a descripticn of
the parallel Personality modules currently available.

To program the CIQ, the system sofiware issues commands to
initialize the mode of operation. Initizlization is provided by
loading the mode registers via data bits 8-15.

Interrupt Cecntreoller

The Interrupt Controller consists of the 825%A Eight-channel
Pricority Interrupt Controller. The interruprt channels are
assigned as follows:

Interrupt C: Serial Communications Controller
Interrupt 1: Keal Time Clock

Interrupt 2: Interrupt 1 from Master
Interrupt 3: Interrupt 2 from haster
Interrupt 4: Parallel Controller

Interrupt 5: Reserved

Interrupt 6: Parallel Port (pin 2%) Interrupt
Interrupt 7: Reserved

To progrem the INT, the system sofiware issues commands 1o
initialize the mode of operation. Initialization is provided by
loading the mode registers via data bits O-7. Lote: All c¢hannels
should be programmed for edge-triggered mode.

5-100 BUS INTERFACE

e . e o o o e ek L

The CPS—-16F S-100-EUS interface consists of 68 lines. These
are grouped into sets used to transrit data, control & power. The
grours are:

Information contained herein is proprietary to ICH Corp. Feg. T4
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Group No. of lines
Address Bus 2
Data Eus 1
Status Bus
Control Input Bus
Control Ouput
Vectored Interrupt Bus
Utility Bus
System Power

LI PRSI O

Devices connected on the bus are classified as either bus
masters or bus slaves and as either permanent or tewmporary
rzsters. The CPS-16F is & bus slave. It cannot take control of
the bus. It can only reguest service by the master and once
acknowledged, will be the only slave cn the bus being serviced
until the master releazses the slave through an 1/0 command, File
transfer to/from the slave are accomplished via memory-to-menoTy
transfer from/t¢ the master. Software may be cenfigured 1o
execute the transfers under DMA control in which case the
transfer rate is approximately 571 Kbyte/second.

Lach of the S-100 Bus signels utilized by the CP5-1EF are
described on the following pages. A summary cof the 5-100 Bus
signals is inecluded in Appendix B.

ADDRESS EUS

The address bus consgists of 22 lines designated as AOQ
through A21. The address lines AQO through A15 address one of 64
Kbytes of the slave memory whereby address lines 416 through A20
map the slave memory cnto the master's address space. All address
lines are sawmpled during master memory cycles. Address lines 40
through A7 are used by the slave during master I/0 eycles to

transfer I/0 commands from the master and status inputs to the
master.

DATA BUS

The data bus can operate as two 8-bit data ports one for
input and one for cutput or as a 16-bit bi-directional datz port
with appropriate controls. When executing 8-bit data transfers,
input data is received via 8 lines designated as DOO through DUY
and output data is transmitted vie 8 lines designated as LIO
through DI7. Lata transfers from the master to slave are
accepted during mwaster memory & I/0 output cycles when the slave
ig addressed appropriately.

For 16~bit data transfers, the master will exert signal
saTRG* true during pSYNC and the CPS-'6F Slave will respond with
the signal SIXTN* to indicate 16-bit transfer capability. The
two 8=bit data ports are ganged together to feorm one bi-directio-
nal 16-bit data path such that DCQ corresponds to DCO (16-bit)
and DI7 corresponds to D1% respectively.

Inforxeticn contained herein is proprietary te ICk Corp. Pg. 7.15
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STATUS EBUS

The status bus consists of & master output lines which

define the current master processcr tus cycle. The status lines
used by the slave are:

STATUS FUKRCTION

skEMR haster memory read cycle
sM) Master Opcode fetch cycle
sINP laster input cycle

s0OUT haster output cycle

SXATRG Master 16~bit data request

-sMEME

sMELK is used by the slave to generate memoTy read cycles
when the master confiscates the slave's memory & executes a read
cycle.

—sk1

skl 1s used by the slave to detect master (OFcoae fetch
cycles in order to subseguently generate refresh cycles in the
slave memory. This operaztion takes place only during the tinme
that the master has confiscated the sliave's memory.

-sIkP
SINP is used in the slave to extract the sliave's status:

Hard-Regquest (Eit 7)
In-Service (BEit 6)
Interrupt Reguest (Bit 5}
Soft-Request (Bit 4)

-s0UT

sOUT is used in the slave to execute one of the eight
cormands to the slave. See "host Processor Status/Commana
Decoder//Logic".

-sXTRG o
s¥XTHQ is wsea in the slave toc assert the SIXTM\Slgnal
acknowledging it is capable of a 16-bit memery data transfer.

Tnforretion contained herein is proprietary to ICh Corp. Pg. 7.6
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CONTROL INPUT BUE

The control input bus consists of 3 master output lines
which define the master's current processor cycle. These consist
of:

Signal Function
PpDEBEIL haster read cycle
DPwR* kaster write cycle
EEYNC lhester processor start cycle

-pDBIN
PDEIN is used with shMENR to place data onto the 5-100 data
bus during menory read cycles.

..._p"n E*

PWE¥ is used with sOUT to write input commands/data from
the master to the slave. It is also & component of the memory
write signal kWRT.

~-pS8YMC
PSYNC 1s used with skl to initiate memory refresh cycles
when the slave's memory is confiscated by the master.

CCNTRCL CUTPUT BUS

The control output bus consists of 2 master input lines
which allows the slave tc synchronize operations of the bus
master to its own internal requirements. These are:

SIGNAL FUNCTIOK
RDY Slave reaay to complete transactiocn
SIXTN 8/16<-bit datatransfer acknowledge

-RDY
#DY is the ready signal. This signal is normally not used
but can be configured if necessary to add a wait state for use

wWith extremely fast bFus hasters. Connection of this signal is
optional. See "Sclder/Trace Cut Options - PSD".

-SIXTK

SIATL is & signal used by the master to determine if the
slave is to execute an8- or 16-bit data transfer during a master
read or write cycle.

Information contained herein is proprietary to ICK Corp. Pg. 7.17
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VECTORED INTEKRUPT EUS

The slave may generate an interrupt to the master via the
vectored interrupt bus. The interrupt pulse is generated by the
slaves processor's executlion of an output write cycle to port
80H. See "Slave Processor Control Logiec". The user may conhect
the interrupt pulse generater to one of the eight vectored
interrupt lines (VIO - VI7) through a jumper option. See
"Solder/Trace Cut Options — PJF",

UTILITY BUS

The utility bus signals utilized by the slave consist of:

O {Clock) Master system clock
KWREITE haster memory write strobe
SLAVE CLE Master slave clear

-0 (Cleck)

v 1s used in the slave to synchronize the master's read
slave's-memory cycle and the refresh pulse generator during the
naster's confiscation of the slave's memory.

~MWRITE
FWRITE is used by the raster to generate memory write cycles
during the master's confiscation of the slave's memory.

-3LAVE CLR
SLAVE CLE is used in the slave to generate a reset signal to

internal logic and to the slave CPFU when the master asserts the
SLAVE CLE signal,

SYSTEM PCWER

The system power utilized by the slave consists of:

+8 VDC (2 lines)
+16 VIC {1 line)
16 VIC (1 line)
Greound (5 lines)

The +8 VDC is input to a +5 VIC regulator to generate the slaves
+> volt power. The +/- 16 VDC lines are routed to the serial I/0
connectors where they may be utilized to generate regulated power
for such applications as RS23%2 receivers. The +/~ 16 VDC lines
are routed via fuse links (thin trace arezs) on the PCE which
"burn open" in the event of a short circuit on the persqna@ity
board connected to the serial I/0 connectors. The ground lines
are connhected toc the PCE grcund plane.

Ial

Information contained herein is proprietary to ICE Corp. Pg. 7.18
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**¥%¥%  (OPERATING INSTRUCTIONS *¥¥¥

Instructions are given herein to configure the CPE-16F fron
both the hardware and software standpoint.

haraware Setup Instructions

The hardware 15 configurea via Jjumper options and
solder/trace cut areas. The solder/trace cut areas are referred
to as PJX, where X is the area designator. The PJX options are
located on the "solder" side of the board. Three jumper areas
are provided cn the "component" side. These are implemented by
header Jjumpers.

dJumper Opticns

Refer tc figure 1 to locate the header jumper areas. These
are designated as the EXT ADDR SEL, I/0 PORT and JA jumpers.

Informaticn contzined herein is proprietary to ICF Corp. Pg. 7.19
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Logic is provided toc map the slave's memory within the
master's 2 megabyte memory address space by comparing the
master's extended address lines [ A16 (M) through 420 (L) ]
against a corresponding five position Jjumper. Successful compa=-
riscn results in master/slave memory transfers provided that the
glave's service request was previously acknowledged by the master
via a similar process for e master/slave 1/0 transfer. The
extended address comparison jumper is designated as EXT ADDR SEL
cn the board's silk screen. The jumper setting designates the
page within the wmaster's 2 megabyte address space that the
slave's memory will reside in during the nmaster's confiscation oz
the slave's memoTy.

EXT ADDR SEL

A2C A16
e +
0 0 ¢ 0o o ! For CPZ-4800X: al6=open
o ot ! For CPZ-186: L20=0pen
o 0 0o 0o 0 !
N +

Tomayp the beginning cf the 1 kegabyte slave memory
into the first 64 Kbyte page above the master's 64Kbyte
on-board address space (CI00COH to O4FFFFhH), install
jumpers in positions corresponding to A17 through AZ20 and
leave A16 position open. To map it at the 1 hegabyte
address boundary, install jumpers 1in positicns
corresponding to A16 through A19 and leave A20 open.

Note: 1. A jumper installed correspcnds to a logic ©
setting ana the absence of a jumper
corresponds to a logic 1 setting.

2. All slasves under the control of a common
Turbol0S master must be set to reside in the
same 1 liegabytespace; ie: all EXT ADDR SEL
jumper settings must be the same for each
slave. Factory settings are provided for all
slaves with EXT ADDR SEL set at 10H. TurboDCS
software is configured for that setting.

%, Any other S-100 Bus device iInstalled in the
bus that is memory mnapped may not reside
within the address space assigned to the
slave{s).

Information contained herein is proprietary to ICh Corp. Pg. 7.20
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The master transfers commands to the slaves and receives
status from the slaves through I/0 Bus transfers. Logic is
provided te map the slave within the master's 256 byte I1/0
address space by comparing the master's address lines | AO (1)
through 47 () ] &against a corresponding eight position jumper.
Successful comparison results in a master/slave I/0 transfer. It
is through I1/0 status and command transfers that the master
determines if = slave reguires service and if a slave is to be
confiscated for subseqguent file transfers to/frem the slave's
menory.

I/C PORT SEL

''¢ 0 0 0 0 ¢ 0 O !
|

't 0 0 0 C 0 0 0 0 !

EXANPLE:

To map the slave into the I/0 address space 3FH,
install a jumper in pesition AT and A6 and ncne in the
remaining positions.

Note: 1. A jumper instvalled corresponds to a logic O
setting and the absence ¢f & Jjumper
corresponds to a logic 1 setting.

g+« ®Blaves under the control of a common master
must be set to reside in individual I/¢
locations. die: A1l I/0 PORT BEL jJumgper
settings are mutually exclusive. Factory
settings are provided for all slaves with I/0
PORT BEL set at 3FH. The customer must provide
jumpers to map each slave at exclusive
locations. The TurboDUS operating system is
then configured as follows:

DEFAULT 1/C PORT SETTING:

6 7 8
I FAH 39H 38K
Slave Number: 9 10 11 12 1 14 15 16
I/0 address : 37H 36H 35H 34F 3%E 32H 31E  3UH

Slave Lumber: 1 2 3 4 5
I/0 address : 3FH 3EH 3DH 3CH 3&

Information contained herein is proprietary to ICh Corp. Pg. 7.21
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If JA is not jumpered but left open, the S8lave internal I/0
peripherals appear at sddresses COUH through 120H which converts
the board into a CPS3-16x. A1l Slave circuit drivers that equate
to these addresses will operate correctly. If JA is jumpered with
a shunt or wire-wrap, the Slave internal I1/0 peripherals appear
at addresses 400H through 520H which allows PCDOE programs to run
with & modified driver installed.

Information contained herein is proprietary to ICK Corp. Pg. T.22
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SCLDER/TRACE CUT OPTIOKS
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Eefer to figure 2 to locate the solder/trace cut areas.
These are listed as follows:

PGA - SCC Port A Clock Source Select

FJB - 3CC Port B Clock Source Select

PJC - 1/0 Early/Normal write Select

PJD - Master O/1 Wait State Select

PJE - 256/1 hegabyte Memory Enable Select

PJF - Connect 8lave Interrupt Request VI Lines
PJG - Two Megabyte Nemory Boundary Select

The CPS-16F comes configured so that the 3CC ports receive
their baud clocks from an cn-board programmable timer. The board
coula be reconfigured to source the clocks from the 3CC serial
port connectors. Such is the case when synchronous medems connect
to the serial ports. The modem provides a clock to the SCC.
Furthermore, the modem may receive the clock from the on-board
timer, condition the clock and return it to the input of the SCC.
The transmit and receive cleocks may be scurced separately on Port
A+ All combinations are possible through this jumper.

To gource SCC POKET A clock inputs from the SCC connector JZ2 only,
cut the trace from PJA-2 to PJA-3 con the component side. The
source can how be connected through the personality board on
either J2-2 or J2-3.

If the SCC PORT A clock inputs are tc be sourced separately from
the SCC connector, cut the trace from PJA-1 to FPJA-2. The
receive clock (5CC~12) is now input on J2-3 and the transmit
clock {SCC-14) is input on J2-2.

[ PéA | area

{Component Side)

Informeticon contained herein is proprietary te ICk Corp. Fg. T.24
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PJE

To source SCC Port E input from the 3CC connector only, cut
the trace from PJB-1 to PJE-2. J3-03% (Receive Clock) is tied to
SCC-28 and PJE-~1. J3%-02 (Transmit Clock) is tied to 3CC-26 and
to PJBE-2. These two signals can be separated by cutting the
trace from PJB-2 to PJE-3.

{ PJE | area

1 0=-0-0 ! (Component Side)

The CPS8~16F uses the normal I1/0 write command rather than
the early write command in oraer to guarantee data-to-write setup
time. If peripherals are used that don't reguire this setup time
then to use the early write signal cut the trace from PJC-1 to
PJC-2 and add a jumper from PJC-1 to PJIC=-3.

[P3C] area

+
|
{
|
i (Component Side)
|
4
+

When the host preocesser confiscates the CP3-16F's memory,
data transfers normally do not reguire wait states. This is the
case 1f the host processor is the (CPZ-~186. If the 3-100 Bus
memcry read command is shorter than 250 ns cor the write command
is shorter than 150 ns then a single wailt state may be required
as is the case with the CPZ-48006. This weit state request
occurs during pSYLC and is cutput through the RDY signal pin 72.
This signal does not affect the CPZ-186. If your master does not
require & wait state during pSYNC then cut the trace from PJL-~1
to PJD-2 and Jjumper from PcL-2 to PJD-3.

Informetion contained herein is proprietary to ICK Corp. Pg. 7.25
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[ PiD ] area

1

o

5

o ——

+—t
Vo d
[
h
F 5 (Component Sige)
L

o

310

+=t

The CF5-16F memory controller normally uses Address bit 19
1o control the bank gelect input when using 1 legabyte of memory.
I 256 Kbytes of memory are to be used then cut the trace from
PJE-2 to PJE-3 and jumper from PJE-1 to PJEk-2. Replace the 256K x
1 DEAN's with thirty-two 64K x 1 DRAN's.

[ PJE | area

10

? (Component Side)
!
3,0

+—+
Iyl
IR
[
Lo
2,6,
[
[
1!
11

+=+

The CPS-16F may assert an interrupt to the host (Slave
Interrupt Reguest). The interrupt may be connected to one of 8 VI
lines of the 5-10C bus. This is eccomplished by connecting a strap
on the PJFP jumper area. TurboDOS does not utilize this feature.

[ PJF ] area
VIO VIT

(Pront View)

As an example, to connect Slave Interrupt Kequest to VI,
connect a Jjumper from alZ-to-b2.

Irnformetion contained herein is proprietary te ICM Corp. Pg. 7.26
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Logic is provided to map the slave's memory within the
master's 0-2 liegabyte address range or 2-4 lMegabyte address
TANLE. The CPS5-16F comes normally configured for the 0-2
Megabyte address range. To map the slave's memory in the 2-4
liegabyte range cut the trace from PJG-2 to PJG-3 and jumper from
PJG-1 tc PJG-2. The slave will then only respond to memory
requests when address bit AZ21 is a logic 1.

[PJG] area

10-=C O (Solder Side)

Information contained herein is proprietary to ICHM Corp. Pg. 7.27
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CP3-16F Technical Guide V 1.0 Software Descriptions

x*%% SOFTWARE DESCRIPTLIONS *¥**

The CPS-16F slave processor board was designed primarily for the
execution of PC~-DCS software under a software product known &as
"S-8SLAVE. The nucleous of the LS-SLAVE product is a IbM style
BICS designed to execute with the CPS-16F, thus allowing PC-DOS
and the TurboDOS/PC networking product to be loaded and executed
in the CP3-167.

The BIOS software is designed to make the CPS-16F appear
compatible with an IBN PC and the monochrome display adeaplor.
All PC-LOS software that is not copy protected and will execute
in an IBN PC with the monochrome display adaptor should execute
properly in the CPS-16F. The NMNS-8LAVE product information and
documentation contains the information reguired to install the
product for the CPF3-16F.

The CPS-16F can be made hardware compatible with previous
revisions of the CPS-16X through jumper option area "JA". For
installation of the CPS-16F without upgraeding TurboDOS drivers,
jurper JA4 should be left open (or a no connect).

The CPS-16F contains & slightly different clock rate as the input
to the counter/timer circuit on the board (8254). This will
cause the older resl-time-clock driver (RTCCPS) tec run 25%
faster. Eecause this real-time-clock driver primarily performs
the timing for prcocess delays and dispatching, this may not cause
any problems with the software that is currently execuling con the
product.

beginning with the release ¢f Turbol0S version 1.4%, =21l drivers
for the CPS 16-bit slave with be compatible with any revision
level of the board. however, TurboD0OS version 1.43 must be the
host operating system for the MS-SLAVE product and the CPS-16F.
Along with TurboDOS/PC version 1.08 and PC-D0S versiocn 3.10, the
CP8-16F will be fully compatible with the PC-DOS file sharing and
record locking conventicns, thus =z2llowing true multi-user

software to execute in the InterContinental Micro bus network
environment.

Information contained herein is propriétary to ICK Corp. Pg. 7.29



Interconnection Instructions

The CPB5-16F has four connectors at the top of the board

numbered J! through J4. These are listed below: (See Appendix
Connector Tables)

J1 - Slave reset connector
J2 = SCC Port A Connector
d3 = 3CC Port B Connector
J4 - CI0 Connector

J2,J3 & J4 are typically connected to peripheral devices
through personaliity boards which are small printed circuit boards
customizing the above listed devices to a variety of peripherals.
The slave may be reset by providing a switch closure across J1.

$1 may be left open without adverse effect as this input is
pulled-up.

licst S-100 Bus chassis provide & jumper plate at the rear of
the chassis to which peripheral connectors are installed.
Typically, the connectors are of the ITT CANNOK DE25 type. The
personality boards provided by ICM are boards with DBZ5
coennectors at one end and header plugs at the other. The DEZ2H
connector end is to be installed in the cutouts provided on the
ccnnector plate. Flat ribbon cable then connects the CPS-16F
connector to the personality beard.

At & minimum, a SCC Port B (RPE-100) personality board must
be installed. The instructicons follow:

1. = Select a DEZ% connector cutout at the rear of the
chassis for the RPE~100 personality board.

2. - Insert and hold the RPE-100 personality board in the
cutout.

3. — Install #6 nuts, washers and bolts passing the belts
through the personality board's DEZ25 connector,

4. - Install the flat ribbon cable provided at the
personality beard and at the CPS-16F connector J3.

5. = Instzll & c¢able from the chassis connector to the
peripheral.

Refer to the "Personality Board User's Guide" for a complete
description of the Personality Eoards available and for
instructicns on interfacing these boards.

Information contained herein is proprietary to I1Ch Cerp. Pg. 7.30



CPS~16F Yechnical Guide V 1.0 Slave I1/0 Assignments
*%%% STAVE T/0 ASSIGNMENTS ****

FKaster Side

Slave 1/0 base Address ...su..s O - FPF hex (Kaster H/W)
S18vVE SHEALUS eveeeesensses Slave I/0 Base (Master Kead)

Slave Status Bits .. {(master read)

bit 7 6 5 4 3 i 1 O
o | T
REGUEST SERVICE SLV S0PT UNDEF UKDEF  ULDEF UNDEF
INT REQUESBT
REQ

Slave'Command Bits .. (master write) .. Slave I1/0 Base Address

bit 7T 6 5 4 3 2 1 0
C 0 0 U 0O O U 0 ... Clear Slave kequest/Reset
C 0 0 0 0O ¢ 0 1 ... kaster Confiscate of Blave
O 0 G © ¢ 0 1 U +.. Clear Reset Latch only
O 0 0 ¢ 0 0 1 1t ... Release 8lave to Run
1t 0 ¢ ¢ 0 O 0O 0 ... Reset SLAVE 8086 CPU chip
O 1 0 0 ¢ 0 0 0O ... Master Reguest to Slave
G ¢ 1 0 0 ¢ 0 0 ... Master Intrp to Slave

Below is & flowchart of how a MASTER might confiscate a JLAVE
for program down loading.

e + o + S — +
{ Master | i | : i
| issues } | Service | Yes i Download %
-->| Confiscate |---+-->! Request |-+---->| Program |——+
{ Memory | " | ? i i i Lo |
| Command | | | i Lo i Blave A
T — + | Fom——— + i fmm + i
|
% ﬂ |
i i |
o ———— (o + i
|
!
Fm——— ot R et +
|
i
I H e H [ ¥
| [ 1 | | I |
| | Set 8086 | | Clear 8086 | Release |
+-—LReset Latch i —————— >iReset Latchi ————— > SLAVE |=m==>
f cn Slave i { on SLAVE | f to run i
] | | | | |
o ————— + O U + . +

Inferpation contained herein is proprietary to ICF Corp. Pg. 7.31



CPS5-16F Technical Guide V 1.0 Slave 1/0 Assignuments

Below is an example of using the S8LAVE for n
FASTER/SLAVE transactions. normal

T ————————— T fm——————— e + . +
| | | |
J' . | | | { §
| Service % Yes | Downloasd ! | Release !
"_'f"‘>{ Request |--+-->| Program |—-——- >i  BLAVE !———->
i ? Lo | to i | to run |
[ | § i i i ! ’ i
* i P i slave | | |
| Fom—————— + | il e + e +
| |
| !
1 I
Fmm————— o +
Slave Zide

411 BLAVES have the following internal 1/0 ports defined.

PIT chan O veerveeeseronansasesassas 400 hex
PIT Chanm 1 tiieteneeeenenennansenneesd02 hnex
PIT chan 2 seiieevnrtvecnnesancesssseasd0d hex
PIT mode T€g wevenevennvservasenseees 406 hex
SCC chan B cmd*/stat «vesveeveenes.. 408 hex
SCC chan B data tesvessenacrronsensa 404 hex
SCC chan A cmd*/8t2% cvvvssnveseness 400 hex (read/write

(read/write)
% )
| :
% |
SCC chan A 4852 suevsssancasassasras.40E hex E;eaq[write%
& 3
& )
E s

read/write
read/write
read/write
read/write
read/write

IRT command seeevacscrannnsesasnsnassdt( hex ead/write
INT VECtOTS weevnsvevrasssnnsornsnsesdl?2 hex (read/write
CIO TOTT A veveonnnusonsnsnssnnssasssd18 hex (read/write
CIO POrt E veivninvernannenssennsenssdld hex (read/write
CIO POTE € weenevnnansanannsensneasasdlC hex (read/write
CIO CONTYOl svvenansacrsnersnnsensaasdtE hex (read/write)
REQUEST SERVICE (Hard) eeveeeeessss.460 hex (write only
REQUEST SERVICE (SOft) sevesnnseass. 520 hex {(write only,
SOFTWARE TINTERRUPT ssveeesreenneseess 440 hex {write only,

NOTE: The Slave internal I/0 ports can not be read or writien by
the Master CFU. To emulate the clder CP3-106X ports simply open
Jjumper JA which subtracts 400 hex from each pori address.

The slave executes a hard service request to the master by
cutputting to pert 460 hex. The byte sent to port 460 hex nas no
meaning. Just the function of writing tc Port 460 hex causes The
Request to happen.

Information contained herein is proprietary to ICK Ceorp. Pg. 7.32



CP3-16F Technical Guide V 1.0 Appendix

##% APPENDIX ***

J1

SIGNAL FUNCTION
J =1 SEESET* Slave Eeset
Ji=2 Ground Ground

Je

SIGHAL FUNCTION
w—1 ADSE¥ Port A Data Set Heady
J2=2 ATXC* Port A transmit clock
J2=3 ARXC* Port A receive clock
J2=4 ATXD Pert A transmit dats
J2=5 ARXD Port A receive data
J2-6 ARTS* Port A request-to-send
Jd2=17 ACTS* Port 4 clear-to-send
J2-8 ADCD* Pcrt 4 data carrier detect
g2=9 ADTR* Port A gatz terminal ready
J2=10 LRNG* Port A ring indicator

{not connected)

Jz=-11 ABRCLK Port 4 baud rate clock
Jz=-12 GND Ground
J2-13 +16 VIDC +16 YDC power
JZ2-14 -16 VDO -16 VDC power
Je=15 +5 VIDC +5 VDC power
Jz=16 GLD Grouna

SIGNAL FUKCTION
J3=1 BDSR* Port B Data Set Ready
J3=-2 BTXC* Port B transmit clock
Jd%=-3 BRX(C* Fort B receive clock
J3-4 ETXD Port B transmit data
J3=5 BEXD Port B receive data
Jd>5=5 BRTS* Pert B reguest—-to-send
J3=7 BCTS* Port B clear-to-send
J 3-8 ELCD* Port B dats carrier detect
d3=-9 EDTR* Port B data terminal ready
J3-10 DRNG* Port B ring indicator

(not connected)

Jd3=11 BERCLK Port B baud rate clock
u3=-12 GND Port B Ground
¢ 513 +16 VDC Port B +16 VDC power
J%-1% -16 VDC Port B =16 VLC power
v3-15 +5 VIC Port B +5 VIC power
J3=16 GLD Port B Ground

Information contained herein is proprietary to ICK Corp. Pg. 7.33
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J4

STIGNAL FUNCTIQR
J4=1 RDYA Port A Ready
J4-2 STEAX Pert 4 Strobe
J4-3 RDYE Port B Ready
Jd4=4 STEB* Port B Strobe
J4=5 DOA Port A DATA BIT O
J4-6 Dia Port A DATA BIT ¢
o 4=7 D2A Fort A DATA ERIT 2
J4-8 D34 Port 4 DATA BIT 3
J4=-9 D4A Port A DATA EBIT 4
J4=-10 oA Port 4 LATA BIT 5
od=11 D6A Port A DATA BIT 6
J4-12 D74 Port 4 DATA BIT 7
J4-13 DUE Port B DATA EIT ©
J4-14 D1B Port B LATA EBIT 1
Jdd-15 D2E Port E DATA BIT 2
d4=16 L3B Fort B DATA EIT 3
J4=-17 D4B Port E LDATA BIT 4
J4-18 L5E Port B DATA BIT 5
J4-19 6B Fort B DATA RBIT 6
Jd4-20 7B Pecrt B DATA BIT 7
J4-21 LRESET* RESET CUTPUT
o422 GND GROUND
J4=23 INT3* IKTERRUPT
J4=24 GND GROUNKD
J4-25 PCLK CLOCK OUTPUT

Information contained herein is proprietary to ICK Corp. Pg. T.34
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*%%x% WARRANTY ¥¥¥%¥

411 products sold hereunder are under warranty on a ?eturn to
factory basis against defects in workmanship and material for a
period of one (1) year from the date of delivery.

Conditions of this warranty are as fcllows: Purchaser must
1) obtain a return material authorizatiocn (RNA) number ang
shipping instructions, 2) product must be shipped prepaid, 3)
written description of the failure must be included with the
defective product. 411 transportation charges inside the
continental U.2S. will be paid by Intercontinental kicro Systems
{ICM) Corp. For products returned from all other locations,
transportation must be prepaid.s Should ICK determine that the
products are not defective, the purchaser must pay all return
transportation charges. All repairs will be provided at repalr
rates being charged at the time by ICK. Under the above product
warranty, ICM may, at its option, either repair cor replace any
component which fails during the warranty period providing the
purchaser has reported segme in & prompt wanner. All replaced
products or parts shall become property of ICK.

£11 above warranties are contingent upcn proper use of the
product. These warranties will not apply 1) if any repair, paris
replacement, or adjustments are necessary due to accident ,
unusual physical, electrical or electromagnetic stress, neglect,
misuse, Tailure of electric power, air conditioning, humidity
control, transportaticn, failure of rotating media not furnished
by ICM, operation with media not meeting or not maintained in
accordance with ICM specifications or causes other than ordinary
use, 2) if the proauct has been modified by purchaser, 3) where
ICK's serial numbers or warranty date decals have been removed or
altered, 4) if the product has been dismantled by purchaser
without the supervision of or prior written approval of ICM.

EXCEPT FOR TEE EXPRESS WARRANTIES CONTAIKNED HEREIN, ICHM
DISCLAIMS ALL WAREANTIES ON THE PRCDUCTS FURNISHED HEREUNDER,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITKESS;
and the stated express warrantieg are in lieu of all obligations
or liabilities on the part of ICM arising out of or in connection
with the performance of the products. ICM is not liable for any
indirect or conseguential damages.

ATter the warranty period, the procucts will be repaired for
a service charge plus parts, provided that it is returned prepaid
tolgcm after retaining a return material authorization (RMA)
numper.

Information contained herein is proprietary to ICK Corp. Fg. 7.35



INTRODUCTION

The M/STER preliminary User's Guide offers simplified Instruction on how to set up, operate
and connec! the new terminal to the computer,

Copyright March 1986
The M/STER User's Gulde

Copyright March 1986 by Intercontinental Micro Systerns. All rights reserved. No part of this
publication may be reproduced, transmitted, transcribed, or translated into any language, in
any form or by any means without the prior written approval of Intercontinental Micro
Systems, 4015 Leaverton Court, Anaheim, Califomia 92807.

interconlinental Micro Systems makes no representatives or warranties with respect to this
guide. Further, we reserve the right tc make changes in the specifications of this product at
any time withou! notice and without obligation of Intercontinental Micro Systems to notify
any person of such revision or changes.

FCC WARNING: This equipment generaltes, uses and can radiate radio
frequency energy, and if not installed and used in accordance with the Instruction
manual, may cause interference to radio communications. It has been tested and
found to comply with the limits for a Class A computing device pursuant to Subpart J
of Part 15 of FCC Rules, which are desigred to provide reasonable prolection
against such Interference when operated In a commercial environment. Operation
ot this equipment in a residential area is likely 10 cause interference, In which case
the user, at his own expense, will be required to take whatever measures may be
required to correct the interlerence.

Iintercontinenial Micro Systems 4015 Leaverion Court, Anaheim, CA $2807-1662
(714) 630-0964 Talex: 821375-SUPPORT UD
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General Informalion

The information contained within the User's Guide, generally pertains to the functions of all
emulalions performed by the M'STER. However, some functions outlined, periain only to
specific emulation modes and are nated as such.

Each function for each terminal emulation and the corresponding command is listed on
page 12.

Throughout this guide, commands are listed to perform differan! functions with the terminal.
When the commands are listed individually such as ESC H the keys must be depressed
sequentially. When they are blocked together such as CTRL G, they must be depressed
simultaneousiy for the function o be performed.

Optional Features

Options available on the MWSTER include:

Current Loop.

1500 additional characters non-volatile function key memory.
International character/keycap sets.

Amber screen (no cost option),

CONNECTING THE TERMINAL TO CCMPUTER

To connect your terminal diractly ta a comptiter system usa the pin connecior labeled maln
port A {see back of terminal, Figure 2). Use either RS232C conneclor cable or current loop.
The maximum distance between the terminal and computer can only be 50 feet away if an
R$232C interface is used. A current loop interface allows the terminal to be up to 1,000
feet away from the computer. (Current loop Is optional on the M/STER.)



Figure 2. Rear of Terminal

For an RS8232C installation, use a shieided, twisted-pair cable with a connector which has
baen configured to match the pin connector assignments ksted in Table 1. Table 2 lists the
pin assignments of the RS232C Main Port (A) connector for the current loop. For a currant
loop installation, configure the cable connector as described in Table 3,

Table 1. RE232C/Main Port {A} Pin Connaclor Assignments
Computer Interface

(Reference E|A Standard RS232C for Signal Definiions)

Pin Numbar Signal Name

Frama Ground
Transmit Daa
Receive Data
Request to Send
Clear 1o Send

Data Set Ready
Signal Ground

Data Carrier Detect
Data Terminal Ready

Rouaronnrwm -




Tabie 2. RS232C/Main Port (A} Pin Conneclor Assignmenis, Current Loop

Fin Number Signal Name
] 20 mhA, sourcs {+12yv, no lead)
10 Detected current loop data
12 Current Loap +, Receive
13 Current Loop -, Transmit
14 20 mA source (+12V, no koad)
24 Current Loop -, Receive
25 Current Loop +, Transmit

Teble 3. Configuration of Comp. Inlarface Conn. For Current Loop

Cable
Current Conneclor Pin
Transmission Source Jumpers Conneclion
Fuil duplex Active 925 7-
tansmit 13+
Passive 13-
25+
Full duplex Active 14 to 12 7-
receive 3w 10 24+
Passive 310 12+
24
Half dupiex Active 3to 10 7-
8to 25 244
1210 13
Passive 3to 10 24-
1210 13 15+

The WSTER has an auxiliary port which can be used as a printer port or a secondary host
port. If defined as a printer port it can be used with most R$232C compatibie serial printers.
The printer intertace Is a 25-pin connactor labeled auxitiary port (B) (see back of tarminal).
Table 4 defines the auxiliary port (B) connections.




Table 4. Auxiliary Port (B) Pin Connector Assignments

Pin Number Signal Name

Baouyarsmwmn =

Frame Ground
Receive Data
Transmit Data
Reguest to Send
Clear to Send
Data Set Ready
Signal Ground
Data Carrier Datect
Printer Ready

inslaliation of Terminal

The installation procedures are as foliows:

“ P

Connect the AC power cord 1o a grounded AC outiet.

The power switch (on top, right front of terrninal base) should atways be tumed off
when installing or connecting your tarminal to your computar or printer.

Connect tha coiled keyboard cord to the terminal at the connector called keyboard
at the left rear of the terminal.

Connec! the communications cable for the host computer to the terminal at the
Main port A connector (see Figure 1). Tabie 1 lists the pinout descriptions.
Conneact the cable fram the printer (if one is being used) to the terminal at Port B
connector {ses Figure 1). Table 4 lists the pinout descriptions.

Turning on the Terminal

—_

The ON/OFF swilch is lacated on the bottom right hand fromt of the terminal.

Listen for a beep (usually within one second). This indicates that power is on,
Watch for the cursor to appear In the upper left hand corner of the screen (usually
within 10-15 seconds).

Cantract adjustment for desired brightness Is controlied in set up mode. When the
terminal s powered on, the set up parameters will be the ones most recently stored
in non-volatile memory. To place the terminal in page set up, depress SHIFT SET-
UP. For line set up depress CTRL SET-UP,

Main/Auxiliary Port Selection

A unigue feature of the MSTER is the flexibility it offers with its main (A) and auxiliary 2.5(B)
ports. Either port can be used as a host or modem pert and sither can be used ag a printar
port. These selections can be made while the terminal is in set-up mode.



25 Data Lines

When M/STER, TV 25L or WY50 25L is selected in Set Up Mode, 25 data lines are
displayed automatlcally When the 25th line is programmed with a message, the display
reverts 1o 24 data lines. Both the 24 and 25 line pages are scroflable if auto scroll is enabled
in Set Up Mode.

Line/Page Set Up
In the M/STER, both line and page set up modes are available.

Page sel up is entered by simuttaneously depressing the two Shift keys and the Alt
key. {Note: Current display data is lost when entering this mode.)

Line sel up is entered by simultanecusly depressing the two Shift keys and the
Control key. Using this set up mode preserves the display data.

Atiributes

The M/STER comes standard with character (or hidden) atiributes. In its native modse, the
M/STER defaults to character attribute in set up. This allows the display of visual attributes
on a character by character basis and is compatible with the IBM monitor. In the WYS0 and
TVI 925 ernulation modes, atiributes can also be selected to display on a field basis, both
embedded and non-embedded. The embeddad mode requires a character location to be
used on the display when starting or ending an attribute. The non-embedded mode does
not require a character location when selecting or ending attributes,

Display Pages

When using embedded attributes (see precading paragraph) two pages of display memory
are available. The second page can be accessed by sending or entering the appropriate
escape sequence at which point the 24 or 25 lines disptay the data on the second page. If

non-embedded or character attributes are selected, one display of 24 or 25 data lines Is
available.

Nole: To be compatible with the IBM monitor, using keyboard scan codes
to enter data (M/STER native mode) character altributes must be selected.

Character Set

The full 256 IBM style character set is Included in the WVSTER. This set includes all North
American lefters and symbols, international letters and symbols, and line and block graphic
characters. These characters are accessed by entering graphic mode or sending the
corresponding 8 bil character to the MVSTER. Standard line graphics are also available in
WY5S0 or TVI 925 compatible modes. In all modes, the 8 bit graphics characters from the PC
font are accessible by sending a character with the Bith bit set.



Cursor Addressing

The cursor addressing scheme is referenced in Appendix "A” of this manual, except when

addressing the 25th data line. This requires the host to send an ASCII 8 (38 HEX) as the
row code. The escape, lead-in and column codes remain the same.

M/STER Set Up Paramelers and Selections

Next ltem # Next Value —p»  Save S
. . Exit E
Prior ltem f Prior Value < Restore R
Default D

Function Default F

-
Main Terminal Aux Printer
Baud Rale 19,200 Baud Rale 1209
Dala Bits 8 Data Bits 7
Stop Bits 2 Stop Bits 2
Partly None Parity Nene
Kandshake DTR Handshake DTR
Communications  Full Duplex Auto Newline Oft
Emulation M/STER Return CR
Columns 80 Auto Scroll On
Curser Type Underline Refrash B0
Cursor Blink Blink Ling Term us
Vidso Normal Block Term CR
Brightness 12 Edit Keys Ot
Screen Saver On Status Line Off
Keyclick Off Func Key Line Oft
Bell Volume 2 Profect At Half Intensity
Bsll Tone 2 Attibutes ~ Character
Func Key Delay 0 Font 2
.




Notes:

1. | SHIFT JSHIFT[ALLI will give you the above page menu.

| SHIFT [SHIFT| CTRL| wili give you single fine set up.

Selactions are made in fine set up just as they are in page st up.

2. If the "5" key Is depressed while in set up mode, all parameters are stored in non-
volatile memory.

3. It the "D~ key is depressed while in set up mode, all parameters default to the
factory settings (those listed above), but are not saved in non-volatile memory until the °S*
command is execuled.

4, if the "R" key is depressed while in set up mode, the parameters most recently
saved in non-volatile memory will be restored.

5. If the "F~ key is depressed while In set up mode, all screen attributes, cursor and
function key defaul! values will be loaded for the current emulation and all information
previously programmed and slored will be erased.

Main/Auxlllary Port Selection

A unique feature of the M/STER is the fiexibility it offers with its main (A} and auxiliary (B}
ports. Eithar port can be used as a host or modem port and either can be used as a printer
porl. These selections can be made while the terminal Is in 581 up mode,

Speclal Escape Sequences
{in M/STER or TVI 925 compatlble mode)

ESC -~ Enabies auto newline. When a character Is writtan in colurnn
B0, the cursor automatically is positioned at the beginning of
anew ling,

ESC 0 Disables auto newline. When a character Is written in

column 80, the cursor is not positioned at the beginning of a
new line. )

ESC | Transmit keyboard status. Two bytes of data are sent to the
host. The first byte is formed by the following status
canditions



ESC }
ESC {
ESC O
ESC N
ESC px

ESC CTRL \
ESC CTRL A
ESC CTRL _

ESC L
ESC F
ESC 2
ESC r

ESC o

ESC n

Bit# Bit = 1 Condition

BilD Caps Lock on

Bit1 X {aways 0)

Bit2 X

Bit3 X

Bit4 Alt key held down
Bit5 Control key heid down
Bit6 Num Lock on

Bit7 Shift key held down

The second byte is always a 61 hex (a}.
Set full duplex communications
Set half duplex communications
Tum off video display
Tum on videa display
Select printer termination character. This character is sent to
the printer at the end of a page print operalion, where x =
lermination character sent.
Resets terminal as though just powered on.

Set conversation mode.

Set Iocal moda. No further data is transmitted and received
data is ignored while in this moda.

Print all unprotected data betwen home and cursor position,
Protected data is sent to the printer port as spaces.

Fill screen display with all H characters.

Tum on insert moda. This causes ali entered data to be
inserted at the cursor location with all following data moved
right. Data moved past column 80 or 132 is lost,

Turn off insert mode.

Set margin bell. This causes a bell tone whenever the
cursor is advanced past this column.

Turns off margin beli.



ESC )

ESC m

ESC ¢

ESC 8
ESC 9

Program answerback, Subsequent 32 characters are
programmed Into the answerback message unless
terminated sooner with a CR. This message is stored in
non-volatile memory until changed, and is transmitted to the
host upon receipt of a CTRL E (ENQ) character.

Auto newline is set to off and main port handshaks is set to
both. The emulation is forced to MY'STER mode.

The emulation is forced to TV1 925 251 and ASCHI
characters.,

Auto linefeed on,

Auto linefeed off,



M/STER FEATURE CHANGES

Programmable Cursor and Function Keys

The IBM AT-style keyboard only offers 10 function keys. These comrrespond to tunction
keys 1 ihrough 10 in both the WY50 and TV) 825 emulations. I tunction keys 11 through

16 are required, use ALT 1 through 6. This sequence will correspond with WY50 and TVI
925 keys F11 through F16.

Note: The function keys on the M/STER are programmable only in WY50 and TV| 925
emulation modes.

Monitor Mode

This mode allows the characters 0 through 1F hex to be displayed instead of being
interpreted. For example, when manitor mode Is on, a carriage retum is displayed as a note
symbol instead of causing the cursor 1o go to the beginning of the line. A special control
character, *B (02 hex) is provided to allow single control characters to be written. Using the
aexample above, *B Relurn would display the note symbot also. This 2 character sequence

is more efficient for writing single control characters than the 5 character sequence which
turns or and off monitor mode.

Monitor mode is also usetul tor debugging programs to view the character stream coming to
the terminal. You can turn this mode on from the keyboard by pressing Control 1. Monitor
mode can be turned oft by pressing Contral 2. This allows you to view the actual escape
sequences being sent to the screen to debug software.

Screen Features

All screen features are accessable via the appropriate escape sequence (ESC ° x in WyS0
mode or ESC | x in TVI 925 and W'STER modes). These selections are shawn on page 11
and 12 in Section | of this Users Guide. ESC . % in 825 and WSTER modes sets screen and
cursor attributes the same as the WYS0 mode with two exceptions:

MSTER WYSo
Esc. = Esc’ 5
Esc.6 = Esc' 3
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Visual Attributes

The escape sequence fo display attributes is Escape G x , where x is one of the following
characlers representing the desired attribute.

Attribute "x" (std. intensity) "x" (half intensity)
Normal 0 @
Blank 1 A
Blink 2 B
Biink & Biank 3 c
Reverse 4 D
Blank & Reverse 5 E
Blink & Reverse 6 F
Biink, Blank & Reverse 7 G
Underline 8 H
Blank & Underline 9 |
Blink & Underline J
Biink, Blank & ; K
Underline
Reverse & Underline < L
Blank, Reverse & = M
Underline
Biink, Reverse & > N
Underline
Blink, Blank, Reverse & ? ‘ 0
Underline

i1
















































