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WILL THE MICROCOMPUTER YOU BUY TODAY
STILL BE THE BEST MICROCOMPUTER BUY TOMORROW?

Probably the best test in determining how to spend your microcomputer dollar wisely is to
consider the overall versatility of your terminal purchase over the next three to five years. In the
fast-paced, ever-changing world of data communications, new features to increase operator and
machine efficiency are introduced into the marketplace daily. We at Intertec are acutely aware of
this rapid infusion of new ideas into the small systems business. As a result, we have designed
the SuperBrain Il in such a manner as to virtually eliminate the possibility of obsolescence.

Many competitive alternatives to the SuperBrain 1| available today provide oniy limited capability
for high level programming and system expansion. Indeed, most low-cost microcomputer
systems presently available guickly become outdated because of the inability to expand the
system. Intertec, however, realizes that increased demands for more efficient utilization of
programming makes system expansion capability mandatory. That means a lot, Because the
more you use your SuperBrain |1, the more you'll discover its adaptability to virtually any small
system requirement. Extensive use of ‘‘software-oriented” design concepts instead of
conventional ‘‘hardware’’ designs assure you of compatibility with almost any application for
which you intend to use the SuperBrain Il

Once you read our operator's manual and try out some of the features described herein, we are
confident that you too will agree with our “‘top performance — bottom dollar” approach to
manufacturing. The SuperBrain I offers you many more extremely flexible features at a lower
cost than any other microcomputer we know of on the market today. The use of newly developed
technologies, efficient manufacturing processes and consumer-oriented marketing programs
enables us to be the first and only major manufacturer to offer such a2~ incredible breakthrough in
the microcomputer marketplace,

Browse through our operator’'s manual and sit down in front of a Superdrain l for a few hours
Then, let us know what you think about our new system. There is a customer comment card
enclosed in this manual for your convenience.

Thank you for selecting the SuperBrain Il as your choice for a microcomputer system. We hope
you will be selecting it many more times in the future.

6831010 Vil
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«x% IMPORTANT *

Do not attempt to write or save pregrams on your system diskette. It has been ‘write
protected’ by placing a small adhesive aluminum strip over the notch on the right hand
side of the diskette Such attempts will result in a *WRITE’ or ‘BAND SECTOR' error.

Before using your SuperBrain Il, please ¢opy the System Diskette onto a new blank

diskette. If you do not have such a diskette, contact your local dealer. He should be .
able to supply you with one. If you have any questions concerning this procedure,

please contact your dealer before proceeding. Failure to do so may result in perma-

nent damage to your System Diskette.

BEFORE APPLYING POWER TO THE MACHINE {NSURE THAT NO DISKETTES ARE
INSERTED INTO THE MACHINE. NEVER TURN THE MACHINE ON OR OFF WITH
DISKETTES INSERTED N IT. FAILURE TO OBSERVE THIS PRECAUTION WILL MOST
DEFINITELY RESULT IN DAMAGE TO THE DISKETTES.

Vit - 6831010
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CONGRATULATIONS ON YOUR PURCHASE OF INTERTEC'S SUPERBRAIN Ii
' VIDEO COMPUTER SYSTEM

Your new SuperBrain || Video Computer was manutfactured at Intertec's new 120,000 sguare foot
pfant in Columbia, South Carolina, under stringent quality control procedures to Insure trouble-
free operation for many years. If you should encounter difficulties with the use or operation of
your tearminal, contact the dealer from whom the unit was purchased for instructions regarding
the proper servicing techniques. !f service cannot be made available through your dealer,
contact Intertec’s Gustomer Services Department at (803) 798-9100.

As with all Intertec products, we would appreciate any comments you may have regarding your
evaluation and appiication of this equipment. For your convenience, we have enclosed a
customer commant card at the end of this manual. Please address your comments to:

Product Services Manager
Intertec Data Systems Corporation
2300 Broad River Road
Columbia, South Carolina 29210

The SuperBrain |l is distributed worldwide through a network of dealer/OEM vendors and through
Intertec’s own marketing facilities. Contact us at (803) 798-9100 (TWX — 810-666-2115)
regarding your requirement for this and ather Intertec products.

INTERTEC
_J|IC S
EMSa
Corporate Headguarters: 2300 Broad River Road, Columbiz, South Carolina 29210 & 803/798-9100 » TWX: 810-666-2115

Intertec’s new one hundred and twenty thousand square foot corporate and manufacturing facility in Columbia, South Carelina

6831010 ' Vv
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INTRODUCTION

The Superbrain Il Video Computer System represents the latest technological advances in the
microprocessor industry. The universal adaptability of the SuperBrain CP/M* Disk Operating
System satisfies the general purpose requirement for a low cost, high performance
microcomputer system.

From the standpoint of human engineering, the SuperBrain i has been designed to minimize
operator fatigue through the use of a typewriter-oriented keyboard and a remarkably clear
display. The SuperBrain Il displays a total of 1,920 characters arranged in 24 lines with 80
characters per line. The video display characters can be varied between a primary and
secondary character set. Blinking, half-intensity, underiining, and reverse videc are user
selectable display options. The video display is crisp and sharp due to Intertec’s own specially
designed video driver circuitry. And, the high quality, nen-glare etched CRT face plate featured on
every SuperBrain il assures ease of viewing and uniformity of brightness throughout the entire
screen.

The SuperBrain II's unique internal design assures users of exceptional performance for just a
fraction of what they would expect to pay for such *'big system’’ capabilities. The SuperBrain Il
utitizes a single board “‘microprocessor’’ design which combines all processor, RAM, ROM, disk
controller, and communications electronics on the same printed circuit board. This type of design
engineering enables the SuperBrain I to deliver superiar, compeatitive performance.

Standard features of every SuperBrain Il include: two mini-floppy disk drives with up to0 1.5
megabytes formatted disk storage, 64K of dynamic RAM memory, recognized CP/M* Disk
Operating System featuring its own text editor, an assembler for assembly language
programming, a program debugger and a disk formatter. Also standard are dual universat RS232
communication ports for serial data transmission between a host computer network via modem
or an auxiliary serial printer. A number of transmission rates up 10 9600 paud are available and
selectable under program control.

Other standard features of the SuperBrain 1l include: special operator convenience keys, dual
“restart” keys to insure simplified user operation, a full numeric keypad complement (whose
values can be user reassigned by software), and a high quality typewriter compatible keyboard.
Additionally, a real time clock is incorporated for time/date display and is user accessible.

For reliability, the SuperBrain If has been designed around five (5) basic modules packaged in an
aesthetically pleasing desk-top unit. These major components are: the Keybecard/CPU module,
the power supply module, the CRT assembly, the transition board, and the disk drives themselves.
Failure of any component within the terminal may be corrected by simply replacing only the
defective module. Individual modules are fastened to the chassis in such a manner to facilitate
easy rermaval and rainstaliation.

Terminal down-time can be greatly minimized by simply *'swapping-out'" one of the modules and
having component level repair performed at one of Intertec’s Service Centers. Spare modules
may be purchased from an Intertec marketing office to support those customers who maintain
their own “'in-house’ repair facilities.

The SuperBrain Il cover assembly is exclusively manutactured “in-house’ by Intertec. A high-
impact structural-foam material is covered with a speciat “'felt-like”” paint 1o enhance the overall
appearance. Since the cover assembly is injected-molded, there is virtually no possibility of
cracks and disfigurations in the cover itself. By manufacturing and finishing the cover assembly
in-house, Intertec is able to specify only high quality material on the external and internal cover
components of your SuperBrain Il to insure unparalleled durability over the years to come.

*CPM is a registered trademark of Digital Reseasch

6831010 ' 1-1
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A wide variety of programming tools and options are either planned or available for the
SuperBrain |l. Software develcpment tools available from Intertec include Basic (standard) and
Fortran (optional) programming languages. A wide variety of appiications packages {(general
ledger, accounts receivable, payroll, inventory, word processing, etc.) are available to operale
under SuperBrain 1l CP/M Disk Operating System from leading software vendors in the industry.
Disk storage capability is expandable by interfacing the SuperBrain |l to a rigid disk which
increases og:ljne storage to 10 megabytes or more.

The high performance ratio of the SuperBrain !l has rarely been equalled in this industry. By
employing innovative design techniques, the SuperBrain Il is not only able to offer a competitive
price advantage but boasts many features found only in systems costing three to five times as
much. The SuperBrain Il twin Z80A microprocessors insure extremely fast program execution
even when faced with the most difficult programming tasks. Additionally, each unit must pass a
grueling 48 hour burn-in before it is shipped to the customer. By combining advanced
microprocessor technology with in-house manufacturing capability and stringent quality controi
requirements, your SuperBrain Il should provide unparalleled reliability in any application into
which it is placed.

12 ’ 6831010



FEATURE
CPU R

Microprocessors

Word Size

Execution Time ]

Interrupt Mode
FLOPPY DISK

Storage Capacity
(Formatted)

Data Transfer Rate

Average Access Time

Media

Disk Rotation
INTERNAL MEMORY

Dynamic RAM

Static RAM

FIRMWARE

DAY/DATE CLOCK

‘: CRT .

Display Size

Display Format
TEmew- 6831010
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SYSTEM SPECIFICATIONS

DESCRIPTION

- Twin Z80A's with 4MHZ Clock Freguency. One Z80A (the

host processor) performs all processor and screen related
functions. The second ZB0A is '‘down-loaded’ by the host
to execute disk 1/O,

8 bits
1.0 microsecond register to register
158

All interrupts are vectored

SuperBrain it Jr — 328 KB

SuperBrain Il QD — 680 KB

SuperBrain Il SD — 1.5 MB

250K bits/second

250 milliseconds. 8 milliseconds track-to-track.

5vi-inch mini-disk

300 RPM

64K bytes dynamic RAM

2048 bytes of static RAM is provided in addition to the main
processor RAM. 1K x 8 of this RAM storage is used as a
disk bufter. The remaining RAM is used for attribute
storage.

2K x 8 bytes standard. Allows “bootstrapping’’ of system at
power-on.

Provides continuous time display. Maintains time and date

information during power-off and compensates for
variances in month/year lengths.

12 inch, specially focused, P4 phosphor, non-glare screen.

24 lines x 80 characters per line

1-3
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FEATURE

Character Font ™™

Display Presentation

Banawidth

Cursor
COMMUNICATIONS

Screen Data Transfer

Auxiliary Interface

Main Interface

Traneparent Mode
Parity
Transmission Mode

Addressable Cursor

SYSTEM UTILITIES
Disk Operating System

DOS Software

BASIC

OPTIONAL SCFTWARE

Languages

SYSTEM SPECIFICATIONS (continued)

DESCRIPTION

5 x 7 character matrix {with descenders) on a 7 x 10
character field. All displaycd characters are derived from
character sets stored on interchangeable EPROMS.

Light characters on a dark background. Blinking, half-
intensity, undertining, reverse video attributes standard;
optional on-line secondary Character/Graphic set.

20 MHZ

Reversed image (block cursor)

Memary-mapped at 38 kilobaud.

Simplified RS-232 asynchronous. Parallel interface
avaitlabie. Baud rates are software setectable from 50 to
9600 baud.

Universal RS-232 asynchronous. Synchronous interface
switch selectable. Baud rates are software selectable from
50 to 9600 baud.

Enables display of all incoming and outgoing control codes.
Choice of even, odd, none

Half or Full Duplex. One, cne and one-half, or two stop bits.

Direct positicning by either discrete or absolute
addressing.

CPM 2.2

An 8080 disk assembler, debugger, text editor and fite
handling utilities.

Sequential and random disk access. Full string
manipulation, interpreter.

FORTRAN; ANSI| standard with relocatable, random and
sequential disk access. Additionally, any user furnished
CP/M compatible software package that can reside in 52K
of memory.

6831010
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( SYSTEM SPECIFICATIONS (continued)

FEATURE

Application Packages

-
KEYBOARD
Alphanumeric Character Set
Special Features”

Numeric Pad

Cursor Control

INTERNAL CONSTHRUCTION
‘ Cabinetry
Component Layout

ENVIRONMENT
Weight
Physical Dimensions

Environment

Power Requirements

ms- 6831010

DESCRIPTION

Extensive software development tools are available
including softwarc for the following applications: Payroll,
Accounts Receivable, Accounts Payable, Inventory
Control, General Ledger and Word Processing. Contact an
Intertec Sales Office for complete details.

Generates all 128 upper and lower case ASCIl characters.
N-key Rollover, type ahead, and key repeat

0-9, decimal point, comma, minus and four curser control
keys. Reprcgrammable to other values for individual
applications.

Up, down, forward, backward

Structural foam
Five board modular design, All processor related functions,
RAM, controllers and keyboard are on a single printed

circuit board. All video, chaining, and power related circuits
on separate boards.

Approximately 45 pounds
14-5/8" (H) x 21-3/8" (W) x 23-1/8"" (D)

Operating 0° to 50° Storage: (' to 85° C; 10 to 95%
relative humidity — non condensing.

115 VAC, 60 HZ, 1 AMP (optional 230 VAC/50HZ madet
available)

1-5
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INTERNAL CONSTRUCTION

Perhaps the most remarkable feature of the SuperBrain |} is its modular construction using only
five major subassemblies which are clearly defined in their respective functions so as to facilitate
ease of construction and repair. These five subassemblies are shown and described below.

-6 i 6831010
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KEYBOARD/CPU MODULE

The control section of the SuperBrain il Video Computer is based upon the widely acclaimed
Z80A microprocessor. The resutt is far fewer components and the ability to perform a number of
functions not possible with any other approach. The Keyboard/CPU module contains the
SuperBrain |l twin Z80OA microprocessors. One Z80A (the host processor) performs all processor
and screen related functions while the second Z80A can be “‘downloaded” to execute disk /O
handling rog.tines. The result is extremely fast execution time for programs.

In addition to containing the SuperBrain II's microprocessor circuitry, the Keyboard/CPU module
contains 64K of dynamic RAM. Also found on this module is: the character and keyboard encoder
circuitry, the “bootstrap’” EPROM, the disk controller and all communications electronics. Power
is supplied to this module via a single 7 pin ribbon cable connected to the SuperBrain lI's main
power supply modufe. Connection of this module to the disk drive modules is via a separate
ribbon cable. Sepdrale connectors alse exist for the CRT display signals and serlal /O ports.

ENOHAHAOANNEENER HBEEEE:
. [olw'E[R [T'Y[U I|0|P[il{|h-glw" a|lshej -} -l
mﬂAsorG;j,{::ﬂ'{-n—" v 2 2 FSY ¢

— lzIxfcivis{nim|<}>]2} = |w}= o Eg",

CRT DISPLAY MODULE

The CRT Display Medule consists of a 12 inch, high resolution, cathode ray tube mounted in a
rigid aluminum chassis. The facepglate cf the CRT is etched in order to reduce glare on the surface
of the screen and provide uniform brightness throughout the entire screen area. The CRT display
presentation is arranged in 24 lines of 80 characters per line for a total display capacity of 1,920
characters.

The CRT video driver circuitry is mounted in the base of the CRT c¢hassis to facilitate ease of
removal and subsequent repair. In this manner. ither the CRT itself or the video circuitry can be
easily exchanged without disrupting any of the other major modules within the terminal.

6831010 1-7
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This module is easily removed for service or replacement. A single edge connector is provided for
cennection to SuperBrain iI's Keyboard/CPU Module.

e 1-8 ' 6831010



SuperBrain |l
Users Manual

‘ Introduction

MAIN POWER SUPPLY MODULE

The SuperBrain H's-power supply is of a *‘solid-state, switching'’ design and employs a voltage
regulator to provide many years of trouble-free service. This design reduces heat dissipation and
allows for efficient cooling of the entire terminal with a specially designed whisper fan to reduce
environment noise. The entire power supply can be easily removed by unscrewing the screws
holding it to the disk drive back plate. This module supplies the five voltages requned to power the
Keyboard/CPU module, the Video Module, and disk drive. ;

TRANSITION BOARD

This board containg the RS-232 serial I/O connectors and video brimhtness control. it connects 1o
the video module and the keyboard/CPU module.

B

N TN A
ol
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DISK DRIVE MODULES

The SuperBrain ll.has a specially designed double-density disk drive subassembly. Each
SuperBrain |} contains two of these type drives which are mounted conveniently just to the right of
the CRT display module on a rugged aluminum mounting bracket so that they are flush mounted
with the front “‘bezel”” of the unit. Power to these drives is derived from the Power Supply Module
focated just behind the drive assemblies themselves. Data to and from these drives is routed via a
single 34 pimfibbon cable connecting the drives to the Keyboard/CPU module.
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THEORY OF OPERATION

The SuperBrain I} contains two Z80 microprocessors. uP1 is the main processor which executes
all user programs.from the 64K RAM main memory, while transparently managing the CRT
Display processes. All user 1/O is also connected to uP1. This /O includes the Serial Ports,
Interface Controller, Keyboard Encoder, Time/Date Clock, and the External Bus. uP2 performs all
floppy disk control functions from instructions contained in the 2K Bootloader EPROM. Part of this
same EPROM contains the Cold Bootloader for uP1, and is executed when a System Reset is
performed.Fhe Floppy Disk Control section also contains a 1K x 8 RAM buffer used for temporary
storage of disk read/write data. This buffer can be accessed by either uP1 or uP2, therefore, a
protocol exists to prevent microprocessor contention for this buffer.

The 64 kilobyte main memory consists of thirty-two 16K x 1 bit dynamic RAMS. These are divided
in four banks (0-3)-with each bank containing 16 kilobytes of storage. The RAS-CAS timing
sequence necessary for memaory access is created by the memory timing generator.

The CRT-VIDEQ CONTROLLER circuitry is divided into three main areas: The CRT controller
which generates all the timing signals for data display; the character generator circuitry which
produces the character font; and the attribute generation circuitry which provides the special
video capabilities of blinking, underlining, half-intensity, and reverse video in addition to normal
video display.

The capability exists to install an alternate character set EPROM as an option. This would allow
the CRT controller to access either character set during normal operation.

The CRT controller generates alt the timing necessary to display 24 rows of characters with 80
characters per row. Thus the screen can dispiay a total of 1,820 characters. These characters
are stored in the CRT refresh buffer which is the upper 2,048 bytes (2K) of main memory.

Because the CRT buffer is not a separate bufier and the processor must also use the same bus to
access memory, this bus must be timeshared between the two. This is accomplished by the CRT
controller performing a direct memory access (DMA) cycle which is done al the 1ast scan line of
each character row. Each character row is divided into ten scan lines, therefore, during the last
scan line time, the controller takes contro) of the processor bus by generating a bus reguest. After
acquiring the bus, it reads 80 characters from the CRT bufier and I ads them into the 80 x 8 shift
register. This data is then recirculated in the buffer for the next nine scan lines 1o produce one
row of video characters. Therefare, there are twenty-four DMA cyc: s performed per vertical
frame.

There are also twenty-five interrupts generated — one for each row scan and one extra during
vertical blanking. During the first twenty-four, the processor sets or resets the video blanking
depending on whether that row is displayed or not. During the vertical bianking interrupt, the
address registers in the CRT controller are initialized 1o the correct top-of-page address and the
cursor register is also updated.

The Interface Controller is basically three 8 bit IO ports (8255). Through this device, the
processor can obtain status bits from other devices and react to the status by setting/resetting
individual bits in the 8255.

The Keyvoard Encoder scans the keyboard for a key depression, determines its position, and
generates the correct ASCI! code for the key. The processor is flagged by the 'Data Ready’ signal
via the Interface Contruller. The characier is then Input by the processor.

The Time/Date clock is accessed directly by uP1 through an I/O address. The clock has a battery
power supply and will maintain the correct time and datc when the external power is removed.

6831010 1-11
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The clock is also available as a real time clock for the user’s access.

There are also two R5232C serial interface ports. The main port is capable of synchronous or
asynchronous operation. The aux port is a simplified port used for asynchronous operation only.
The baud rates are variable from 50 baud to 9600 baud. The mode of operation of the main port
and the baud rate of both ports are set up by the operating system and can be changed by using
the “"CONFIGUR'* program.

As previously mentioned, uP1 has the capability of communicating with the RAM and ROM in the
FLOPPY DISK CONTROLLER. Because the amount of main memory uscd is the maximum that
the processor addressing can support, different 16K banks of main memory must be switched oft
line when communicating with the disk RAM or EPROM. In these cases Bank 0 (0000H-3FFFH) is
switched out when communicating with the EPROM, and Bank 2 (8000H-BFFFH) when
communicating with the RAM,

The FLOPPY DISK CONTROLLER performs ail disk related JJO functions upen command from the
main processor. These commands are:

* Restore to track 0

* Read sector

* Write sector

* Write sector with verify
* Format

The parameters associated with drive, side, track, and sector numbers are loaded, a status word
is set at a specified location in the disk BAM. When uP2 receives this status, it sets the ‘disk busy’
status bit and performs the indicated function. Upon compietion, it resets the 'busy’ bit thus
allowing the main processor (UP1} to retrieve data and status from the RAM.

- 1-12 6831010
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INSTALLATION AND OPERATING INSTRUCTIONS

UNPACKING INSTRUCTIONS

Be sure to use extreme care when unpacking your SuperBrain Il Video Computer System. The
unit should be unpacked with the arrows on the outside of the shipping container facing up.

The MASTER SYSTEM DISKETTE is located inside the front cover of this manual. Be careful not
to discard ¥ mispiace this diskette as it will be vital for the later operation of the equipment. Jf you
ordered additional, optional software with your computer, it will be shipped under separate cover.

Now that you have located your system diskette you can proceed 1o remove the terminal. It you
should experience any difficulties, rotate the carton on its side. With the terminal in this position,
you should now be able to pull cutward on the terminal and separate it from the box. Qnce the
terminal is out of the carton, place it on a {able and remove the protective plastic bag which
should be surrounding the terminal. DO NOT DISCARD THE SHIPPING CARTON SINCE (T
COULD POSSIBLY BE USED FOR RESHIPPING AT A LATER DATE.

SET UP

The first step in this procedure is to verify that your SuperBrain || is wired for a line voltage that is
available in your area. This can be ascertained by checking the serial tag located at the right rear
of the terminal. This tag should ingicate that your unit is set up for either 110 or tor a 220 VAC
operation. DO NOT ATTEMPT TO CONNECT THE SUPERBRAIN It VIDEOQ COMPUTER SYSTEM
TO YOUR LCCAL POWER OUTLET UNLESS THE VOLTAGE AT YOUR QUTLET IS IDENTICAL TO
THE ONE SPECIFIED ON THE BACK OF YOUR TERMINAL. If the voltages differ, contact your
dealer at once and do not proceed to connect the SuperBrain |l to the power outlet.

Betore connecting the SuperBrain |l to the wall outlet, be sure that the power switch located at
the left rear corner is turned OFF. You may now proceed to connect your computer system to the
wal! outlet. After completing this connection, turn the power switch to the ON position. At this
time, you should hear a faint “‘whirring” sound coming from the fan in the computer. After
approximately 60 seconds the message INSERT DISKETTE INTO DRIVE A will appear on the
screen. If this message does not appear on the screen alter approximately 60 seconds,
simultaneously depress the two RED keys located on either side Lf the alphanumeric keyboard.
These are the master system reset keys and should reinitialize the computer system, thereby
dispiaying the 'INSERT" message on the screen. If, after several attempts at resetting the
equipment you are unable to get this message to appear on the screen, turn the unit off ‘or
approximately 3 to 5 minutes and then reapply power to the unit. If you are still unable to get the
appropriate message {0 appear on the screen, contact your Intertec representative.

SYSTEM DISKETTE

Now that you have power applied to the machine and the INSERT DISKETTE message has been
displayed in the upper left hand corner, you are ready to proceed with loading the computer's
operating system. This is accomplished by locating the small 5% " diskette that was packed with
this manual. Once you have focated this diskette, you will notice that a small adhesive strip has
been placed over the notch on the right hand side of the diskette. This aluminum strip is used to
“"WRITE PROTECT " the diskelie. Therefore, you may only read programs trom this diskette. If you
wish to write or save programs on the system diskette, it will be necessary to remove the small
adhesive aluminum strip from the disketie. This is NOT RECOMMENDED as it will subject your
diskette to accidental errors that may be caused by you while you are getting familiar with lhe
operating system.

You are now ready to proceed with inserting the system diskette into the machine. When facing
6831010 o 2.1
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the front of the machine, you will notice that there are two small openings on the right hand side
of the machine. The leftmost opening is designated as drive A. The rightmost opening is
designated as drive B. This distinction is important since the disk operating system can only be
loaded from drive A,

Open the disk drive door on drive A (the leftmost drive). The drive can be opened by applying a
very slight pressure outward on the small flat door located in the center of the opening. Once the
drive door has been opened, insert the Operating System Diskette. The front of the diskette
should contain a small white sticker lccated in the upper left hand corner of the diskette. This
diskette should contain a message indicating that it is the SuperBrain | DOS Diskctte with CP/M
Version 2.2. Be careful to insure that (1) the smali atuminum write protect strip is oriented towards
the top edge of the diskette and that (2) the label located in the upper left hand corner of the
operating system diskette is facing AWAY from the screen towards the right hand side of the
terminal. Once you have oriented the diskette in this fashion, insert it into the terminat.

It is EXTREMELY important that the diskette be properly oriented before inserting it into the
maching since improper orientation will not allow the cperating system to properly load. Once the
diskette has been placed in the machine, be sure that it has been inserted all the way by applying
a gentle pressure on the rear edge of the diskette. Once you are certain that the diskette is fully
inserted, close the disk drive door. This can be accomplished by applying a stight pressure on the
door, pulling it back into the direction from which it was originally opened. Once you have closed
the door, you will notice a small “‘swishing'’ sound. This sound is normal and indicates that the
computer is now attempting to load the operating system. Some drives are quieter than others
and therefore this noise may not be audible.

After closing the door the following message should appear in the upper left-corner of the screen:

SUPERBRAIN || DOS VER X.X, FOR CP/M 2.2
A>

If this message does not appear on the screen, try depressing the two RED keys located on either
side of the keyboard. This should reset the terminal and thereby attempt to reload the operating
system. If after several seconds, the message does not appear on *“e screen, try depressing the
RED keys several more limes. If repeated depressions of the RED keys do not bring up the
indicated message, then open the door on the disk drive A and remove the system diskette and
check to see if it was properly inserted. If you are unsure as to the proper orientation of the
diskette, please contact the representative from whom you originally purchased your equipment.

After you have checked the orientation of the diskette, try reingerting it into drive A {do NOT insert
the system diskette into drive B as it will not load from drive B). Once the diskette has been
reinserted, ctose the door on drive A and depress the RED keys. If after several repeated
depressions of the RED keys, the message SUPERBRAIN || DOS VER X X, for CP/M 2.2, does not
appear on the terminai then contact your dealer.

REVIEWING THE SYSTEM DISKETTE
After you have successiully ioaded the System Diskette and Disk Operating System {DOS), the

‘SuperBrain |l is ready 10 accept your disk operating system commands. At this time we will

review several of the commands in the operating system. However, it is recommended that you
refer to the appropriate section in this manual for a detailed description of all such commands.
(Introduction to CP/M Features and Facilities). The most used system command is the DIR
command. This command directs the operating system 1o display the directory of all programs
contained on the system diskette. You may enter this command by simply typing the letters DIR
on the keyboard.
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After you have typed these letters, it is necessary to depress the RETURN key. Depressing this
key instructs the computer to process the line of data that you have just typed. After you depress
the RETURN key the computer should respond by displaying all of the programs on the system
diskette. These programs will appear in a form somewhat simitar to the following:

A:ED.COM
A:DDT.COM
AASM.COM
A:LOAD.COM
A:DUMP.CCM

To obtain a better understanding of just what this information means, iel’s take a look at the first
line:

A:ED.COM

The tirst letter on this line is the letter A. This tells you that the information foliowing this letter is
located on drive A. The colon serves as a separator between the drive designator (“A”) and the
file NAME and tile TYPE. The file NAME is, in this case, “ED" and the file TYPE is “COM.” This
line tells the operator that a program called ED (the disk operating system text editor) is located
on the “'A" drive and is a COM type of file. A more detailed treatment of this information can be
found in the CP/M sections of this manual.

DUPLICATING THE OPERATING DISKETTE

Now that you have successfully lcaded the Disk Operating System on Drive A, it is important to
duplicate this diskette. This is necessary in order to preserve the original copy of the diskette and
guard against any possible damage to the original media. To generate a copy of the operating
system you will first need a new blank diskette. We recommend an Intertec diskette for this
purpose. If you do not have any blank diskettes of similar quality, please contact the
representative from whom you purchased your equipment. The representative should be able to
supply you with an ample quantity of these diskettgs.

Insert the blank diskette into drive B. Foliow the procedures outlined in the previous parzgraphs
regarding the insertion of the operating system diskette. The only dit‘erence is that you will be
inserting the new blank diskette into drive B. Be sure and leave the system diskette installed n
drive A.

Once you have installed the new blank diskette in drive B, you are ready to 'FORMAT" the new
diskette. It is necessary to format all previously unused diskettes before attempting to transfer
data to them. This is necessary because all information is stored on diskettes in what is known as
a SOFT SECTORED FORMAT which necessitates the writing of certain information on the digks
before user programs or data can pe stored on them. .

To format the diskette in drive B, enter the command FORMAT and depress the RETURN key. The
operating system will respond by asking you 10 select one of the following:

* J — For formatting SuperBrain Il Jr diskettes
* Q — For formatting SuperBrain li QD diskettes
* 8§ — For formatting SuperBrain Il SD diskettes

CAUTICN: SuperBrain Il Jr and QD diskettes cannot be formatted on SO machines and vice-
versa.
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Once the appropriate option is selected, the operating system will prompt the user {o insert a
blank diskette into.drive B in case that has not already been done, Next, the user should depress
the F key to begin formatting.

When a diskette is being formattéd, the readiwrite heads position to track 0 and sequentially
writes each track. The screen displays the current track numbers. The track value displayed will
range from: =

* (0-34 for the SuperBrain Il Jr
* 0-89 for the SuperBrain Il QD
* (0-159 for the SuperBrain Il SD

Aftter the disk has been completely formatted, the operating system will respond by asking you
whether to “REBOOT"” the operating system or whether you wish to format another disk. If you
wish to format ancther disk, remove the newly formatted disk from drive B and insert a new biank
diskette into drive B, You may now proceed 1o format this new diskette by once again entering the
letter . H you do not wish 10 format any more disketies, simply enter a RETURN.

The Operating System should now refoad and once again be ready to accept new commands.

Since the intent of this procedure was to copy the original disk operating system we are now
ready to begin that procedure. This can be accomplished by entering the following command on
the keyboard:

ADPIP Br=*.*[V] {cr>
After you have entered the above command at ihe keyboard, depress the RETURN key.

The system will now begin to copy and verify all of the programs on drive A over to drive B. As
each program is copied, it3 namc will be displayed on the scrcon. This preccdurc takes
approximately 5 to 10 minutes. When the procedure completes, the control of the operating
system will be returned to the user.

Now that you have completed copying the programs from the A drive to the B drive it is necassary
to copy the disk operating system itself (which is located on tracks 0, 1) anto drive B. This may be
accomplished by entering the following command at the keyboard:

ADSYSGEN <cr>

The SYSGEN command is used to read the operating system from a diskette and place it on the
desired diskette. Once you have entered this command at the keyboard and typed RETURN, the
disk operating system will ask you to select which drive you want to take the source from. The
correct answer to this question is the letter ““A”. After entering A depress the RETURN.

The next question the program will ask is where do you want the scurce to be placed (the
destination drive}). The correct answer to this is the letter "B" indicating drive B. Once you have
entered this, the operating sysiem wiil be copied from drive A ontc drive B,

After this process has been completed the operating system will ask whether you wish to make
another copy ur to reload the operating system. The correct response is (o simply enter a

RETURN which will reload the operating system.

Once the operating system has been reloaded, you may remove the master disk operating
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system in drive A. Once this disk has been removed, store it in a safe place, as you may need it
later to generate additional copies of the disk operating system and its programs.

At this point you should have removed the master disk from drive A. Now remave the copy from
drive B and reinstall it in drive A and close the door on drive A. After you have compileted this,
depress the RED reset keys located on either side of the keyboard. This will reset the machine
and reload, the newly installed operating system from the new system diskette,

IMPORTANT: If random, garbled information is displayed on the screen at this time, this indicates
that an error was made in the use of the SYSGEN program. If this is the case, remove-the new
diskeite from drive A and reinstall the original master system diskette and repeat the previously
putlined procedure for generating a new disk operating system. If you still encounter difficulties,
please refer to the CP/M sections of this manual for more detailed information concerning the
SYSGEN procedure.

Now that you have successfully completed the generation of a new system diskette, please refer
to the CP/M sections of this manual for a complete description of all of the operating system utility
programs (DDT.COM, PIP.COM, SUBMIT.COM, etc.).

OPTIONAL SOFTWARE

MICRCSOFT FORTRAN 80 -- comparable to Fortran compilers on large mainframes and
minicomputers. All of ANSI standard Fortran X3.9-1968 is included except the COMPLEX
datatype. Therefore, users may take advantage of the many application programs already written
in Fortran. Fortran 80 is unigue in that it provides a microprocessor Fortran and assembly
language development package that generates relocatable object modules. This means that only
the subroutines and system routines required to run Fortran 80 programs are loaded before
execution. Subroutines can be placed in a system library so that users develop a common set of
subroutines that are used in their programs. Alse, if only one module of a program is changed, it is
necessary to recompile enly that module. Additionaity, numercus optional software packages are
available for use with your SuperBrain H Video Computer System. If you would like additional
information on these packages, please centact your local Intertec representative.
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‘ SUPERBRAIN /| SOFTWARE SUMMARY

[ I Y

The software distributed with the SuperBrain Il is basicaily of two types. First, CP/M and
misceilaneous software from Digital Research provide an operating system, and varicus utility
programs. Second, there are utility programs prepared by Intertec for special features or
functions of the SuperBrain Il and an interpreted BASIC from MicroSoit. A summary of both
categories follows:

CP/M SUMMARY

PROGRAM ™ ENTRY
NAME FUNCTION EXAMPLE
PIP.COM Copies files between devices, logical and physicai. PIP B:= A*.* e

PIP CON: = A:FILE.TYP (cr>

SYSGEN.COM Gencrates a new operating system on diskette. SYSGEN<er»
ED.COM Text Editor, allows changes to text files. ED PROGRAM.ASM (er>

ASM.COM Assembles an 8080-type assembly language that ASM PROG e
produces a source listing and a ‘HEX’ file.

LOAD.COM  Creates a binary object file from a 'HEX' file that LOAD PROG{cr>
can be executed.

‘ DDT.COM Allows user to debug and step through a 'COM’ or DDT PROG.COM<cr)>
‘HEX' file’s execution. DDT PROG.HEX (cr>
SUBMIT.COM Performs successive execution of a list of SUBMIT MORNING der>
‘COM’ files.
XSUB.COM Forces data entry into a process under control of XSUB (er>
SUBMIT.
DUMP.COM  Produces a hexadecimal listing of a disk file’s DUMP PROG.COM &>
contents.
STAT.COM Display file status, device status, or system STATB:*.*&en
characteristics. STAT B:DSK: er>
DIR* Displays a disk directory. DIR >
DIR B: &>
ERA* Erases a disk file. ERA B:PROG.BAK (cr)
REN* Renames a disk file. REN PROG.ASM=PROG ¢r)
SAVE* Saves memory contents on the disk. SAVE 10 A.COM&r>

TYPE* Displays an ASCH listing of a disk file's contents. TYPE PROG.PRN (r>

¢
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These programs or commands run uncger the CP/M 2.2 disk operating system (DG3). This DOS is
customized for each SuperBrain Il computer model available, which results in having three
operating systems applicable to the SuperBrain |l product line. These are:

* SBICPM.COM — SuperBrain Il Jr computer. The corresponding BIOS s
SBIIBIOS.ASM.

* OQNIICPM.COM — SuperBrain Il QD computer. The corresponding BIOS s
QDIIBIOS.ASM.

* SDIICPM.COM - SuperBrain 1| SD computer. The corresponding BIOS s

SDHBIOS.ASM.

The differcnce botwoen these models of the SuperBrain 1l computer is the amount of on-board
floppy disk storage each contains. The correct operating system is distributed with each
computer.

Refer to later sections of this manual for getailed documentation of CP/M usage and capabilities.

INTERTEC UTILITY SUMMARY
Pragram Name Function

CONFIGUR.COM Establishes certain user selectable operating characteristics of the
SuperBrain 1.

FORMAT.COM Prepares previously unused diskettes for use in the SuperBrain Il disk
drives by placing sector information on them.

HEXDUMP.COM Generates an ‘“‘Intel’ hexadecimal format data stream from any binary
object file in the SuperBrain |l computer and outputs it to a port.

64KTEST.COM Performs extensive memory testing for diagnostic purposes.

RX/TX.COM A program pair that enables file transfers between two SuperBrain I
computers.

CSEDIT.COM A program that allows the user to generate or modify an alternate character
set.

CSDUMP.COM A program that allows the user to generate printed output of the alternzie
character set built with CSEDIT for documentation purposes.

TIME.COM A program that aliows the time maintained by the real time clock to be set
andfor displayed.

DATE.COM A program that allows the date to be entered or displayed.

MBASIC.COM - An interpreted type BASIC.

In general, the Intertec ulility programs are setf-documenting and designed for ease of use. To
support this design further, documentation of these programs follows. The interpreted BASIC

. from MicroSaoft is documented in a separate manual available from Intertec.

CONFIGUR.COM

This program enables the user to select various operating parameters for the SuperBrain il. This
feature allows flexibility in your computer's use. The parameters affect the MAIN and AUXILIARY
ports, the AC line freguency, keypad assignments, audio and visual feedback, and disk
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verification. By allowing the user to change these parameters, a variety of peripheral devices can
be used with your SuperBrain Il

The CONFIGUR program is menu-driven; the user selects the parameter to change, and then
follows the instructions listed. Tonitiate the CONFIGUR command, type CONFIGUR<cr)> at the
keyboard. CONFIGUR will then accept your commands for parameter changes. After you are
finished, press the RETURN key (you may change several of the parameters if you wish); the
screen will clear, and you will be instructed to press bath RED keys on the keyboard. This action
wili force an operating system to relcad containing your new parameters, and these parameters
will be reloaded each time you reset the operating system.

Note that the CONFIGUR program will change the copy of the operating system located on the
diskette in drive A. Even if your copy of CONFIGUR.COM is located on drive B, drive A will be
aftected. A summary of parameter selections is included for reference.

Vertical Secan Frequency
The vertical scan frequency is selectable for 50 or 60 Hertz. This compensales for the local AC

line frequency to prevent the dispfay from flickering.

Disk Write Verification
You may select to have the Operating System perform disk read-back verification after each
floppy disk write. This feature will ‘double-check’ the write operation,

Time Display Enable/Disable

If you wish for the time of day to be constantly displayed in the upper right corner of the screen
upon pawer-up, you may select this feature here. Note that the time is always maintained
internally, even if you choose not to dispiay il. Also note that this selting is only for power-up, and
you may select/deselect the time during operation by typing a Control-T (14H).

Key Click Enable/Disable

You may choose to have the audible feedback feature enabled upon system power-up. Whenever
the audible feedback is enabled, the computer will inform the operator with a slight ‘click’ at each
key depression. Note that this setting is only for system power-up, ‘nd the key click feature can
be changed during operation by typing a Control-B {(02H).

Main and Aux Port Operation
Chousing these selections will permit you 10 change the operating parameters of the MAIN and

AUX serial /O ports located on the rear of your computer. The details of this selection are
covered below including which ports are applicable for a given feature,

Operating Mode (MAIN Port Only)

The MAIN port operating mode selections are synchronous and asynchronous. Be certain that
the peripheral with which you are ccmmunicating is capable of operating in the same mode; they
cannot be different. Note also that when changing to synchroncus mode, you may need to
change the number of SYNC Characters and the SYNC Character vaiue. When changing to the
asynchronous mode, you may need to change the number cf stop bits. Using the synchronous
macde requires different switch setiings (o be modified on the Keyboard/CPU module. Refer to the
Synchronous Communication topic in this section for further information.

Baud Rate [MAIN and AUX Ports)

A wide range of baud rates can be selected for the port including rates from 9600 baud
(appreximately 980 characters/second) to 50 baud (5 characters/second). Select the baud rate
needed {0 communicate with your peripheral.

6831010 3-3




SuperBrain Il
Users Manual
SuperBrain || Software Summary

Number of SYNC Characters (Main Port QOnly)

This selection will affect the number of SYNC Characters sent to the USART upon system power-
up. Select either one or two.

Number of Stop Bits {MAIN and AUX Ports)

This selection will choose the number of stop bits sent after each character when the port is
operating in @synchronous mode. Select either 1, 1.5, or 2 stop bits.

Character Length (MAIN and AUX Ports)

You may select the iength of the character to be transmitted and received. Many selections are
provided to insure compatibility with older TTY and Baudot machines. Usually, eight bits is the
standard character lehgth, You may, however, select 5, 8, 7, or B bit charactser lengths.

Parity (MAIN and AUX Ports)

You may choose to check parity with each transmission. This will provide a limited ‘checksum’ to
help insure that proper transmission has cccurred. However, if parity is enabled, the application
program will have to test the USART status register for parity error. You may also select Even or
Odd parity. If you choose to check parity, be certain that the device with which you are
communicating matches your setting.

Handshaking (MAIN and AUX Ports)

If you wish to check Data Set Ready prior to each character transmission, you should enable this
function. This will permit a peripheral device to signal the computer whenever it cannot receive
anymore characters,

SYNC Character Value (MAIN Port Only)

The SYNC Character is the byte that is sent to the USART after it has been programmed for
synchronous communication. Generally, the ASCIl value of 13H (SYN) is used, but any binary
value may be substituted, Make certain that the SYNC Characier value matches that of the
peripheral device with which you are communicating. Enter the hexadecimal number desired.

KEYPAD REPROGRAMMING

The 18 key numeric keypad on the right side of the keyboard can be rearogrammed 10 any input
values desired. You may, for example, wish to invert the numeric keys wn the pad. They will then
correspond 1o ‘telephione style’ with 1-2-3 on the top row and 7-8-8 on the bottom. Yau may wisn
to replace the keys with control-codes which are accepted by a word processing or text editing
program. The key ¢ap values could then be changed to descriptive messages which are easier to
learn and understand, Any value from OOH to FFH can now be assigned to the numeric keys with

CONFIGUR.

When this selection is entered, an image of the keypad appears on the screen. To change the
value of any key, depress the TAB key until the cursor is over the key you wish 1o change, Then
press the escape ESC key toindicate the change needed. The cursor will position itself on the last
line, and a blinking asterisk will replace the cursor on the key being changed. Enter the new
hexadecimal value for this key. Your input must be d vadlid hex number between O-F as invalid
numbers will not be accepted. Press the RETURN key when you are finished.

To restore the keypad to its original values press the R key instead of the ESC or TAB keys. The
screen will be updated instantly, and the cursor will be repositioned at the beginning of the
display. When all changes have been entered, pressing the RETURN key (instead of the ESC or
TAB keys) will return you to the main menu of selections.
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FORMAT.COM

Befare diskettes can be used by an Intertec computer, they must first be formatted. This process
will erase the diskette of all data and write certain sector-header information on the diskette so
that the operating system is able to properly locate data on the diskette. FORMAT.COM is a
versatile program that will allow the user to format diskettes for the SuperBrain Il

‘mwy
To load the format program from diskette, type FORMAT<er)> at the keyboard. After loading, you
should select the type of diskette you wish to format. Once your selection has been entered, you
will be asked to place an unformatted diskette into drive B and type the F key to begin formatting.
When the formatting is completed, you may continue formatting by placing another diskette into
drive B and pressing the F key. You may repeat this process until all of your disketies have been
formatted. Press the RETURN key to end the formatting session,

The diskette that you format does not have to be a blank diskette. You may format an old diskette
if you wish, but you shoutd remember that FORMAT wiil destroy all data on a diskette. However, if
the data on a diskette becomes damaged (or if you suspect that the data is damaged), copy the
diskette onto another diskette and reformat the original. This way, you save some {or all) of the
original data and you don't lose any diskettes.

HEXDUMP.COM

This is a utility designed to convert a COM file to the Intel Hex format and transmit it from the Aux
or MAIN poert to a desired port. Since the PIP program cannot transfer COM files, this utility is
useful in effecting file transfers without the PIP program. To initiate the HEXDUMP facility, type
the following at the keyboard: HEXDUMP<Scr>. The program will be loaded and then await your
instructions.

The first thing that the HEXDUMP procedure requests is the port to which you wish to dump the
file. Here enter 1 for the MAIN port (corresponding to CP/M's PUN: and RDR; device), or 2 for the
AUXILIARY port (corresponding to CP/M’s LST: device). You must enter either a 1 or 2; invalid
entries will be ignored. Next you may choose whether or not you wish to have the HEX file echoed
o the console (this will display the file as transmitted). Enter 1 if y ~u do not wish to have the file
echoed on the screen, or 2 if you wish to have the contents echoed. Again, invalid entries will be

ignored.

Now you are ready to enter the file name. You must enter the drive designator, the file name and
the fite type. Separate the drive indicator from the file name with a colon ('}, and separate the
type from the name with a period (.). Press the RETURN key after entering the name,

Example:
A HEXDUMP (cr>
HEXDUMP FILE UTILITY VER. 3.1
SELECT ONE OF THE FOLLOWING: (TYPE THE NUMBER)
1 — THE MAIN PORT {PUN:}
2 — THE AUX PORT (LST))
2

- SELECT ECHC ON THE CONSOLE:
1 — DO NOT ECHO ON THE CONSOLE
2 — ECHO TO THE CONSOLE

1
ENTER DISC, FILE-NAME. AND FILE-TYPE TO BF TRANSFERRED.
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A:STAT.COM (cr)
FILE TRANSFER COMPLETED.
In the example above, the file STAT.COM was transferred from disk A through the a'uxiliary port.

HEXDUMP.COM will only transfer files which exist on drives A and B. If you enter an erronaous
file-name or disk drive, the program will display an error message. If HEXDUMP.COM is unable to
locate the giveh file, another error message wiil be given. When the transmission has completed,
the screen will indicate this and return to the operating system.

64KTEST.COM

This program performs- an extensive test on main memory by writing and reading all possible
binary patterns to all locatians in the random acecess memaory (RAM) The process takes between
eight and ten minutes to camplete,

The test procedure begins by typing 64KTEST{cr> at the keyboard. After the program is loaded
into memory, you will be asked to remave all diskettes from their drives. If you have a Hard Disk
Storage System connected to the terminal to be tested, either power down the hard disk or
disconnect it from the terminal by removing the interconnecting cabie. Be sure the Key Click
feature is wurned off before running the 64KTEST program. Olherwise, errurs will be indicaled (hat
do not exist.

Once you have pressed the G key to start the test, the screen should fill with random text. The
patterns on the screen should move around. This is because the memery tor the screen is also
undergaing the test. After the test is completed, the screen will display RAM OK, indicating that
the test was successful. The test is an endless loop, and will repeat until the RED keys are
depressed simuitaneously. Therefore, you ¢an test the RAM as long as you desire.

If an error is detected by the test, the test will stop and the audible tone will sound continuously.
Should his occur, retry the test. If the error cocurs frequently, please contact Intertec Customer

Services Department.
TX.COM

The TX utility is written in standard CP/M assembly language. TX is desig “ed to communicate via
the computer’s Main Port with the program RX running in the destination machine. Therefore, TX
is considered the ““Master'” program, and RX ig the "‘Siave’” program. RX receives commands
from TX such as "Open file’", **Read incoming data block™, '“Write block to file”, and so on. For
this reason, the user shouid only be concerned with console operations for the machine in which
TX is running. RX receives all directions from the communications link.

Unlike data transfer operations initiated with PIP, the TX/RX pair perform block verification, and
retransmission in the event of error. TX/IRX may be used 1o send any type of CP/M file without
modification including .COM files.

TX is initiated by typing the command/ TX<{er>. The TX program will then “sign-on™ with an
identitying message and version number and then give the user an uplion o proceed or abort.
The actual console dialogue appears as:

AS TXer>

INTERTEC File Transfer Utility Vers 1.X
HIT CR WHEN RECEIVE MACHINE READY CR Q TO ABCRT
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At this point, start up RX in the destination machine (See thc RX.COM descrigtion that follows this
TX description).

When a carrfage?éfum is entered to TX, it will atternpt to establish a linkage to the destination RX
machine over the computer’s Main Port. Given that a link can be established, TX will display the
message: T

LINK TO SLAVE MACHINE ESTABLISHED
or, if many attempts to tink fail:
UNABLE TO ESTABLISH/MAINTAIN DATA LINK

(This probably indicates that some aspect of the connection with the destination machine is not
correct, i.e. inconsistent baud rates, improper cabling, or excessive line noise.)

The TX pregram then prompts the user to enter both the source file name and the destination file
name. These names must be fully qualified, non-ambiguous file references. This includes disk
specifiers.

If the specified file already exists on the receiving machine, TX will display:
FILE ALREADY EXISTS ON RECE[VING MACHINE

and the tink is terminated.
As an expediency, send the file again, but with a temporary destination file name.

As a file is being transmitted under TX/RX, both TX and RX will display a record count. This serves
lo indicate that the data Is belng transferred correctly. It is normal to see a diffarence ot one
record between the two counts upon completion of a file transfer.

If TX detects a failure in the data link, it will output the message:
UNABLE TO ESTABLISH/MAINTAIN DATA LINK

When a file has been transmitted, TX displays the message:
FUNCTION COMPLETE
TYPE R TO REPEAT, CR TO EXIT

If another file is to be transferred, enter the letter R and TX will request ancther pair of file nam=s,
Entry of a carriage return will cause TX to command RX to shutdown and both will terminate.

There are two other messages that could be output by TX.

As each data block is sent, a checksum is calculated and transmitted. If BX detects a
discrepancy between the received checksum and that which has been calculated for the
received data, it will request that TX re-send the block in guestion. If the block cannot be recejved
carreclly after several re-transmissions, the message:

HARD DATA TRANSMISSION ERROR

will be rendered. The most likely cause of this failure is hardware error.

If the diskette on which RX attempts to place the incoming data file is write protected, orif there is
not encugh space to contain the incoming file, TX will display:

RECEIVE CANNOT CLOSE FILE
6831010 3-7
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RX.COM
RX is an assembly tanguage program designed to receive data files transmitted by TX from the
computer’s Main Port, It operates as a slave to the TX program, receiving commands from TX to

perform operations on the destinatipn machine.

RX is initiated by typing the command RX<cr)y . Upon initiation, RX displays a *‘sign-on’' message
of the form: ™ A

INTERTEC File Transfer Utility Vers 1.X

From this point on, unless an error condition occurs, no further operator action is required.

Ag each data block is received, RX cutpuls a running count of the data blocks received. At the end
of each received file, RX displays the message:

END-OF-FILE RECEIVED
When all files have been received, TX will command RX tc terminate and RX will display:

LINK TERMINATED
If the data link cannot be established or maintained (indicated by a message on the TX system), it
will be necessary 10 reset the destination system. This is accomplished on the destination
computer by depressing both RED keys simultaneously.

TIME

The TIME program is used to set or display the time data kept by the real time clock. To set the
time, enter:

A > TIME hh:mm (AMXPM) cr>
To enter “mititary" time (0000 thru 24009, it is not necessary to enter AM or PM. Once the entry is
made, the TIME program will request that any key be depressed to s=l the time. This allows the
user an opportunity to synchronize the time with another timepiece. To display the time, enter:
AD TIME &>
DATE

The DATE program is used to set or display the date maintained by the real time clock. To set the
date, enter:

A DDATE 04{07/82 WED T

or

A> DATE 04/07182 WEDNESDAY(cr)
To display the date, enter:

A D DATESr>
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SECONDARY CHARACTER SET QPTION

As was stated in the theory of operation section, the SuperBrain 1l provides a means by which a
secondary character set option may be added. This gives the user the ability, via the software, to
select either set. Intertec wiil provide a limited number of these aiternate character sets. or if
required, the customer may create a character set using software that is supplied by intertec. In
the following sections, both of these methods will be explained. "

INTERTEC-FURNISHED SECONDARY CHARACTER SETS

The easiest and quickest way to have access to a secondary character set would be to purchase
one of the sets available from Intertec. This character set would be contained on an EPROM that
would be inserted into a vacant IC socket on the processor board. After the EPROM has been
inserted into its socket, it can be initialized via the escape seguence given in the attribute
program section. Secondary character set instailation procedures will be provided with each set
purchased from [ntertec.

CUSTOMER CREATED SECONDARY CHARACTER SETS

For those requirements where Intertec does not offer a suitable secondary character set, one
can be created by the user. The CP/M disk provided with the SuperBrain 1l contains two utility
programs that provide the means for creating and verifying secondary character sets. These two
programs are CSEDIT.COM and CSDUMP.COM,

CSEDIT.COM

The CSEDIT utility provides the means for creating a secondary character set. The program is
loaded from the disk by typing CSEDIT and then pressing RETURN. The initial screen message
will read:

SuperBrain || Character Set Editor — Ver 1.X
Enter the character set file name:

The new character sel file name should then be entered in the normal format of filename.typ and
then pressing RETURN. The next screen message will read:

Enter hax value of character to edit (0-7F, eXit, Quit, or ?)

As indicated by the parenthesis, there are four options {O-7F, eXit, Cuit, or ?) available at this
point. Since the “?" is the help page and will explain the other 3 entries, type ? and press
RETURN. The following page will appear on the screen:

The input required at this paint is the hex value of the ASCII character that you wish to edit. This
value must be in the range of 00 to 7F hex. You may also enter a X'’ to exit the program and
update the character set file, ora *'Q" to abort the program and not update the character set file.

“0" — Clear dot at current position
" — Put dot at current position
ENT — Go to star! of next line

""" — Clear current line

“1" — Invert pattern dots
"2'" — Save patltern in temp. buffer

- "3" — Recall previously saved pattern
7" — Clear character cell

ESC — End editing of character
BRK — Abort with no change to character
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SECONDARY CHARACTER SET OPTION {continued)

All cursor keys on the keypad work as would be expected.

Hit RETURN to continue;

After reading the help page, pressing RETURN will cause the initial screen message of the
program to reappear. At this time the user should be ready to start the process to create an
aiternate character set. The following examples are from the standard character set provided

with the Sup@rBrain II.

Editing Number - 41H
0123456

LN RWLND SO

+ % & * =

" — Put dot at current position
v — Clear current line

1" — Invert pattern dots

“3" — Recall previously saved pattern
ESC — End editing of character

o
ENT —
o
g _
BRK —

Editing Number - 65H
01234586

— Clear dot at current position

Go to start of next line

Save pattern in temp. buffer
Clear character cell

Abort with no change to pattern

aNOOALN=O

e Put dot at current positien
“__'""— Clear current line

— Invert pattern dots

“3'"" — Recall previously saved pattern
ESC — End editing of character

3-10

ngn
ENT —
o __
ape
BRK —

— Clear dot at current position

Go to start of next line

Save patiern in temp. buffer b
Clear character cell

Abort with no change to pattern
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SECONDARY CHARACTER SET OPTION (continued)

Editing Number - 0BH

0123456
0:
=1
2 .
. 3
= 4: * * : ” *
5: :
6:
7 ”
8:
g:
“." - Put dot at current position 0" — Clear dot at current position
"__" — Clear current line ENT — Go to start of next line
“1” — Invert pattern dots “2"” — Save pattern in temp. buffer
“3” — Recall previously saved pattern “7" -= Clear character ceil
ESC — End editing of character BRK — Abort with no change to pattern

After all the secondary characters have been created, by typing X"’ and pressing RETURN, the
new character set will be written on the disk as a binary file and the verification process can
begin.

CSDUMP.COM

The CSCUMP utility witl be used to verify that the character set that was just ereated ic what is
needed. To run the CSDUMP program, insure the SuperBrain Il is connected to a printer via the
Auxiliary port. The printer is the only output device that will display the dump. Once this is
accomplished, type CSDUMP, and press the RETURN key. The following message will appear on
the screen.

SuperBrain Il Character Set Dump - Ver 1.X
Enter character set file name :

Enter the file name and press the RETURN key. The character set will be dumped out to the
printer and the resulting page set should look similar to the one shown on the Sample Page —

Character Set Dump exhibit.

The character file generated by this procedure can then be transferred to an EPROM
pregramming machine using the HEXDUMP.COM utility. Once the EPROM has been created, it
should then be inserted into the empty {C socket Z75, as indicated in the Socket Z75 exhibit. The
initialization of the new character set is contained in the Escape Sequence covered in the
Attribute section of this manual.

The part numbers for the blank EFROM are, Intertec part number 30122518 or Texas Instruments
part number TMS3-2516J4L-35 or equivalent.

Any guestions concerning Intertec created secondary character sets or the procedures or

materials necessary to create secondary character sets should be referred to the Customer
Services Department at Intertec Data Systems Corporate Headquarters.
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MISCELLANEOUS OPERATIONAL INFORMATION

USING THE “INP{""AND ““QUT:"' FEATURES OF PIP

Files can be transferred using the PIP program as described in the SuperBrain || manual section
entitled ‘An Introduction to CP/M-Features and Facilities.’ The SuperBrain !l is equipped with two
RS232C Serial interface ports (labeled 'MAIN' and "AUX' on the rear panel). Whenever the
SuperBrain_'_Ll transmits serial data via the ‘MAIN’ port, the destination is designated as a punch
{PUN:); when receiving, the data source device is considered a reader (RDR:). When transmitting
data to the "AUX’ port, the destination davice is considered a list {LST:).

The 'MAIN’ serial port may also be considered as an input (INP:) or output (QUT:) device. When
used in this mode, the operator has the option of communicating with the sending or receiving
device prior to file transfer by means of the SuperBrain Il consote. This interface is factory
programmed for the following operational mode:

Asynchronous Communication
1200 Baud Rate

8 Bit Character Length

1 Stop Bit

No Parity

DGN Disabled

Files transferred via the ‘MAIN' port must be in intel ‘HEX' or ASCll format. BASIC source
programs must be saved in ASCIl format befcre they can be transferred. Binary files (i.e.,
programs) must be transferred as HEX files, using the program HEXOUMP.COM.

PLEASE NOTE THE FOLLOWING:

1) Connect the SuperBrain Il ‘MAIN’ port to the console input of the host computer. Make
certain that the-host computer and the SuperBrain are sending and receiving data in a
compatible fashion (i.e., baud rate, character length, et.al.).

2] The largest file that can be transferred by PIP is 25K. If files are larger than 25K, they
must be broken down into smaller segments of 25K or less.

3) Binary files {or .COM files} cannot be transterred via the serial ports using PIP. The DOS
Diskette supplied with your SuperBrain [l includes two facilit’es for binary file transfer.
See TX/RX and HEXDUMP for more information. ,

4) The Clear-to-Send (CTS - Pin 5} line on the ‘MAIN' port must be high (logical *1') before the
SuperBrain [I will send data through this port. Insure that these signals are properly
connected between SuperBrain || and the host computer.

5) The 'MAIN' port is arranged so that the SuperBrain It appears as a processor rather than
a terminal. [f it is to be used as a ferminal, pins 2 and 3 in the RS-232-C cable must be

interchanged.

The following represents a sample file transfer session. Please note that bold characters are
those typed by the operator, and the symbol ‘(cr)” means the ‘RETURN' key.

A, Transfer an ASCI| file from SuperBrain i1 1o host computer:
{File name is ABC.FIL}

A>PIP OUT: = ABC.FIL(er
ECHO (YIN) ¥
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NOTE — The SuperBrain |l wili now perform as a terminal for the host computer. 1f you wish, you
may transmit a line, of text 1o the host computer before the file ABC.FIL is actually transferred.
Anything typed at the console will be sent to the host computer. To initiate the file transfer, type
Control-B.

Control-B (Hold down the CTRL Key, then 'B’)

e
The file will be transferred, and should be displayed on the screen. Upon completion, PP will exit
and return to the operating system. When finished, it is necessary to signal end-ai-file for the hos!
computer. This is best done by using the EOF: facility of PIP:

A>PIP OUT:=EOF:(cr)

ECHO (YIN) ¥

+

CTAL B (Hold down the CTRL key, then ‘B’)

NQOTE — The EOF presumes that the target machine uses a hex 1A (CTRL-7) to indicate end of .

file.

The file transfer is now complete.

B. Transfer an ASCII file to the SuperBrain |1 from the host computer:
(File name is ABC.FIL)

A>PIP ABC.PRN = INP:(cr>
ECHO (Y/IN) Y

The SuperBrain |1 is now ready to receive input from the host computer. Any further console entry
at the SuperBrain il will be sent to the host computer. If the host computer does not send an end-
of-file character, it will be necessary for you to place one into the file. This IS done with the
following command:

Control Z (Hold down the CTRL key, then 'Z")
End of File, Control Z? (The computer asks for confirmation)
Control Z (Hold down the CTRL key, then *Z")

C. Transfer a Binary (cr COM; file.

PIP does not permit binary files to be transferred via the serial port. Two system utilities,
HEXDUMP and TX/RX, are provided o facilitate this. HEXDUMP wiil convert a binary file into a
HEX format, and transmit out the ‘MAIN" port. If HEXDUMP is used, the receiving unit must use
PIP to accept the input from the sending unit, After the file transfer, the file can be converted back
into a binary fite using the DDT system program of the LOAD system program.

SYNCHRONOUS COMMUNICATION

Your computer system is factory configured to program the Universal
Synchronous/Asynchronous Receiver/Transmitter (USART) to operate in the asynchronous
mode. It is possible, however, t0 change this and permit the synchronous communication mode.
You will be responsible for writing the software drivers that send and receive synchronous data
through to the MAIN port at the rear of your terminal. This section will
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instruct you to properly program the USART which is the interface between the CPU and the main
port of your computer.

Before proceeding, it would be helpful to read the specifications sheets for the 8251-type USART.
On these sheets you are given the control words to reprogram the USART to enable synchronous
communication. It is important that the timing dipswitch, located on the processor board, be
properly s&l. This is necessary to coordinate the clock pulses between the two terminals
communicating in the synchronous mode. !

The SuperBrain Il computer ayatem stores the command byte for the 8251 USART in memory. To
use a different type of communication, several steps are necessary. The USART command word
must be changed in_order to change the USART's operating mode. The operating system must
also be prevented from resetting the USART during an interrupt cycle.

SuperBrain Il Serial Communications DIPSWITCH

The serial communication DIP switeh is located on the Keyboard/CPU printed circuit board inside
the cabinet. Itis accessed by removing the four screws from the bottom of the base that holds the
cover in place. Next, make sure that the disk drive doors are clased, then lift off the cover. This
will expose the Keyboard/CPU Module. The Dip switch is a five position switch on the top edge of
the Keyboard/CPU Module. It is the only user settable switch on this module.

NOTE: When completing the procedures above, you may encounter a warranty certification seal.
The seal will be positioned over one of the four bottom cover screws and clearly displays the
warning, WARRANTY IS VOID IF LABEL REMOVED. This seal should not be removed if you intend
to participate in any of Intertec’s Satisfaction Assurance programs. Once this seal has been
removed, the unit no longer gualifies for participation within these programs. For additional
information concerning Intertec’s Satisfaction Assurance programs, contact intertec’s Customer
Services Department.

For the normal mode (*asynchronous communication mode), these switches should be set as
follows:

1—O0OFF, 2—0FF 3— 0N, 4 —ON, 5 — OFF

For the synchronous communication mode with another unit pro .ding the transmitter and
receiver clock, the switches should be set as follows:

1 — ON, 2 —ON, 3 — OFF, 4 — OFF, 5 — OFF
Listed below is a brief description of the function of each of these switches:

1— External Clock to transmitter section of MAIN USART — originates from PIN #15 on
MAIN NS232 connector at rear of terminal.

2 — External Clock to receiver section of MAIN USART — originates from PIN #17 on
MAIN RS232 connector at rear of terminal.

3— Internal TX Clock to MAIN USART — When on, this switch enables the built-in baud
rate generator (Western Digital BR-1941).

NOTE: When this switch is in the 'ON' position, switch 1 MUST be in the 'OFF’
position.

“THE SwWITCHES WERE 3ET FOR THE ASYNCHNONOUS COMMUNICATION MODC DEMONC SHIPPING FROM TIHE FACTORY,
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4 — Internal RX Clock to MAIN USART — When this swilch is in the *ON’ position, switch
2 MUST be in the ‘OFF' position.

5— Internai Baud Clock o MAIN Port — This switch enables the transmission of the
internal baud rate clock (Western Digital BR-1941) to the main RS232 port — this
signal will also appear on PIN #24 of the main port when this switch is in the 'ON’

..position. If this switch is not used; it should be left in the ‘OFF' position to avoid any
TPossible conflict with external RS232 signals.
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& PROGRAMMABLE COMMUNICATION INTERFACE

= Synchronous and Asynchronous m Asynchronous Baud Rate — DC tc
Qperation 19.2K Baud
. d, Trans-
m SynchPdnous 5.8 Bit Characters; . ;l:::el:‘;‘::gxé&?:z: Bu"ere‘ r
Internal or External Character Synchro-
nization; Automatic Sync Insertion m Error Detection — Parity, Overrun and
Framing
n Asynchronous 5-8 Bit Characters;
Clock Rate—1, 16 or 64 Times Baud = Fully Compatible wlih 8080/8085 CPU
Rate; Break Character Generation; 1, m 28-Pin DIP Package

1%, or 2 Stop Bits; False Start Bit
Detection; Automatic Break Detect
and Handling

m All Inputs and Outputs are TTL
Compatible

I
s Synchronous Baud Rate — DC to 64K w Single + 5V Supply

Baud m Single TTL Clock

The Intel® 8251A is the enhanced version of the Industry standard. Intel® 8251 Universal SynchronousiAsynchronous
Receiver/Transmitter (USART), designed for data communications with intel's new high performance family of
microprocessors such as the B085. The B251A is used as a peripheral device and is programmed by the CPU to operate
using virtually any serial data transmission technique presently in use {including IBM “bi-syne'). The USART accepts
data characters trom the CPU in parallel format and then converts them inte a contlnuous serial data stream for
transmission. Simuitaneously, it ¢an receive serial data streams and convert them into parailel data characters for the
CPU. The USART will signal the CPU whenever it can accept a new character tor transmission or whenever it has
received a character for the CPU. The CPU can read the complete status of the USART at any time. These inciude data
transmission errors and control signals such as SYNDET, TxEMPTY. The chip is constructed using N-channel sillcon

gate technology.
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FEATURES AND ENHANCEMENTS

8251A is an advanced design of the industry stan-
dard USART, the Intei® 825t. The 8251A oper-
ates with an extended ranga of Intel micropro-
cessors that inciudes the new 8085 CPU and main-
tains compatibility with the 8251. Familiarization
time is mirmmal because of compatibility and
invaelves only knowing the additional features and
enhancements, and reviewing the AC and DC speci-
fications of the 8251A.

The 8251A incorporates all the key features of
the 8251 and has the fellowing additional features
and enhancements:

® 8251A has double-buffered data paths with
separate 1/0 registers for control, status,
Data in, and Data Out, which considerably
simplifies control programming and mini-
mizes CPU overhead.

® [n asynchronous operations, the Receiver
detects and handles ““break’™ automatically,
relieving the CPU of this task,

& A refined Rx initialization prevents the
Receiver from starting when in ""hreak’”
state, preventing unwanted interrupts from
a disconnectad USART.

e At the conclusion of a transmission, TxD
line will always return 1o the marking state
unless SBRK is programmed,

8-44

® Tx Enable logic enhancement prevents a
Tx Disable command from halting trans.
mission until all data previously written has
been transmitted. The logic also prevents
the transmitter from turning off in the middle
of a word,

® When External Sync Detect is programmed,
Internal Sync Detect is disabled, and an Ex-
ternal Sync Detect status is provided via a
flip-flop which ciears itself upon a status read.

¢ Possibility of false sync detect is minimized
by ensuring that if double character sync is
programmed, the characters be contiguously
detected and also by clearing the Rx register
to all ones whenever Enter Hunt command is
issued in Sync mode.

¢ As long as the B251A is not selected, the
RD and WR do not affect the internal opera-
tion of the device.

® The 8251A Status can be read at any time

but the status update will be inhibited during
status read.

e The 8251A is free from extraneous glitches

and has enhanced AC and DC characteristics,
providing higher speed and better cperating
margins.

& Synchrenous Baud rate from DC to 64K.
® Fuilly compatible with Intel’s new industry

standard, the MCS-85,

AFN-015728
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FUNCTIONAL DESCRIPTION

L:v .

‘General

The B251A is a Universal Synchrencus/Asynchronous Re-
ceiver/Transmitter designed specifically for the 80/85 Micro-
computer Systems. Like other |/Q devices in a Microcom-
puter System, its functional configuration is programmed
by the systgn’s software for maximum flexibility. The
B251A can support virtually any serial data technigue cur-
rently in use {including IBM “bi-sync™).

In a communication environment an interface device must
convert parallel format system data (nto serial tarmat for
transmission and convert incoming serial format data into
parallel system data for reception. The interface device must
also delete or insert bits or characters that are functionally
unigue Lo the communication technique. In essence, the
interface should appear “transparent” to the CPU, a simple
input or output of byte-oriented system data.

Data Bus Buffer

This 3-state, bidirectional, 8-bit butfer is used to interface
the B2B1A to the system Data Bus. Data is transmitted or
received by the buffer upon execution of INput or QUTput
instructions of the CPU, Conwol words, Command words
and Status information are alsc transferred through the
Data Bus Buffer, The command status and ¢ata in, and
data out are separate B-bit registers io provide double
buffering.

This functional block accepts inputs from the systam Con-
trel bus and generates control signals for overall device
operation. It contains the Control Word Register and Com-
mand Word Register that stare the various control formats
for the device functionai definition.

RESET {Resel)

A *“high” on this input forces the B251A into an “Idle”
mode, The device will remain at “'Idle’” urtil g new set of
control words is written into the B251A to program its
functional definition. Minimum RESET pulse width is
6 teoy {clock must be runningl.

CLK (Clock)}

The CLK input is used to generate internal device timing
and is normally connected to the Phase 2 {TTL) cutput of
the 8224 Clock Generator. No external inputs or outputs
are referenced 1o CLK but the frequency of CLK must be
greater than 30 times the Receiver or Transmitter data
bit rates.

WR (Write)
A “low” on this input informs the 8251A that the CPU is
writing data or control words to the 82b1A.

RD (Read)
A “low” on this input informs the B261A that the CPU s
reading data or status information trom the 82514

CiD (ControliData)

This input, in conjunction with the ‘WR and RD inputs,
informs the 8251A that the word on the Data Bus is gither
a data character, control word or status information.

1= CONTROL/STATUS 0=DATA

CS (Chip Select)

A “ow” on this input selects the 82581A. No reading or
writing will occur unless tha device is selected. When CS is
high, the Data Bus in the fioat state and RD and WR will
have no effect on the chip.

< ™~
OATA K| TRANSMIT o
<,1 [ by AP A surFem =T
o, DU\,—/ FFER |V s
AESEY S <:> htid
CLI}-—-‘—- AEADAWHITE TRANSMIT
s i CONTROL = T1EMATY
FO___og LOGI . - T2
L — 5
k'l
L]
o b
oL T
oTh., o
wosEm Burren |—mo
pu CONTROL %M
L] £ ym—
#
// | . ”mOY
RECE W
INTERNAL cc\”'"‘:‘- it
DATA BUS +—= SYNDET/
BRKDET

Figure 3. B251A Block Dliagram Showing Data
Bus Buffer and Read/Write Logic

Functions
c/D RD WR CS
o 0 t 0  B251A DATA=DATABUS
o 1 0 0 DATABUS=8251ADATA
1 0 1 -0 STATUS- DATABUS
1 1 "] Q DATA BUS = LONTROL
X 1 1 i DATA BUS = 3-STATE
X X X 1 DATA BUS = 3-STATE

Modam Control

The B251A has a st of ¢control inputs and cutputs that can
be used 1o stmplify the intertace to almost any Modem. The
Modem control signals are general purpose in nature and
can be used for functions other than Modem controt, if
necessary.

AFN-D15738
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DSR (Data Set Ready)

The DSR input signal 73’ a general purpose, 1-bit inverting
input port. lts condition can be tested by the CPU uting a
Status Read aperation. The DS input is normally used to
test Modem conditions such as Data Set Ready.

DTR (Data Terminal Ready)

The OTR cutpet signal is a general purposa, 1-bit inverting
output port. It can be set law”™ by programming the ap-
propriate bit in the Command instruction word. The OTR
output signal is normaily used for Modem control such as
Data Terminal Ready or Rate Salaet.

RTS (Request to Send)

The RTS output signal is 2 general purpose, 1-bit inverting
output port, It can be set "low" by programming the ap-
propriate bit in the Commana Instruction word, The RT3
output signal is normally used for Modem control such as
Reguest to Send.

tﬁg {Claar to Send)

A “low" on this input enables the 8251A to transmit
seriat data if the Tx Enabie bit in the Command byte is
sat to 8 "“one.” If either a Tx Enabia off or CTS off condi-
tion occurs while the Tx is in operation, the Tx will
transmut all the datz in the USART, written prior to Tx
Disable command before shutting dowa On the 825714/
52657 if CTS off or Tx Enable off condmtion occurs before
the last character written appears in the serial bit stream,
that character will be transmitted again upon CTS an or Tx
Enable on condition.

Transmitter Buffer

The Transmitter Buffer accepts parallel data from the Data
Qus Buffer, canverts it to a serial bit stream, inscrts the
appropriate characters or bits {based on the communica-
tion technique) and outputs a composile serial stream of
data on the TxD output pin on the falling edge of TxC.
The transmitter will begin transmission upon being enabled
it €TS = 0. The TxD fine wiil be hetd in the marking
state immaediately upon a master Reset or when Tx Enable/
CTS off or TREMPTY,

Transminar Control

Tha transmitter Control manages alt activities associated
with the transmission of serial data. It accepts and issues
signais both externally and internally to accomplish this
function.

TxRDY (Transmitter Ready)

This output signais the CPU that the transmitter 1€ ready to
aceent a data character. The TxRDY cutput pin can be
used as an interrupt to the system, since it is masked by
Tx Disabled, or, for Polled operation, the CPU can check
TxRDY using a Status Read operation. TxROY is auto-
matically reset by the leading edga of WA when a data
characzer is loaded from the CPU.

Note that when using the Polled operation, the TxRDY
status bit i3 not masked by Tx Enabled, but will only
indicate the Empty/Full Statuy of the Tx Data Input
Register.

TxE (Transmitier Empty)

When the B251A has no characters {o transmit, the TxEMP-
TV output willk go “high™, It resets automaticaliy upen ro-
ceiving a character fram the CPL if the transmitter is
enabled, TxEMPTY can be used to indicate the end of a
transmission mode, so that the CPU “knows” when to “"turn
the line around” in the half-duplexed operational made.

In SYNChronous moda, a “high’” on this output indicates
that a character has not been ioaded and the SYNC charac-
ter or characters are about to be or are being transmitted
eutormaticaly as “fillers”. TxEMPTY does not go low
when the SYNC characters are being shifted out.

—4 — .
OATA (BN TRaNSMIE
(‘_I\ Bus BULFER J—= 10
0, O] gurrer K\:> rv S
+ s
i i
RESET | - -
CL‘, AEAD'WAITE (‘\J:> - tamov
€/O_—ui CcONTAOL TRans Ty L
AD___. LOGIC | CONTROL | i
[ —— — "—'f-’ - .7“0-— .
-
L]
[ O
OTA e - .
AECEIVE
£$::L AUFFER PO
kg t5.”
TS m] <::>
/ RsRDY
RECEIWVE m
o
{,".’,‘f;‘; CONTROL
- | e SYNDET/
BAKDET
./

Figure 4. 8251A Block Diagram Showing Modem
and Transmitter Butier and Control
Functions

TxC (Transmitter Clock)

The Transmitter Clock contrc s the rate at which the char-
agter is to be transmitted. In tae Synchronous transmission
mode, the Baud Rate {1x} is equai to the TxC frequency.
In Asynchronaus transmission mode the baud rate is a
fraction of the actuat TxG frequency. A partion af the
mode instruction selects this factor; it can he 1, 1/16 or
1/64 the TxC.

For Example:

1f Baud Rate equals 110 Baud,
TxC equals 110 Hz {1x}

TwC aquais 1.76 kHz {16x}
TxC equais 7.04 kHz [64x).

The falling edge of TxC shifts the serial data out of the
B251A.
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Receiver Buffer

he Receiver accepts serial data, converts this serial input
o parallel format, checks for bits or characters that are
unique to the communication technique and sends an
“assembled” character to the CPU. Serial'data is input to
RxD pin, and is clocked in on the rising edge of RxC.

Receiver Quotrol

This functional block manages all receiver-related activities
which consist of the following features:

The RxD initiatization circuit prevents the 8251A from
mistaking an unused input line for an active low data
line in the "break condition’. Before starting to receive
serial characters on the RxD line, a valid “*1” must first
be detected after a chip master Reset. Once this has been
determined, a search for a valid low (Start bit} is en-
abled. This feature is only active in the asynchronous
mode, and is only done once for each master Reset.

The False Start bit detection circuit prevents false starts
due 12 a transient noise spike by first detecting the fall-
ing edge and then strobing the nominal center of the
Start bit {RxD = iow).

The Parity Toggle F/F and Parity Error F/F circuits are
used for parity error detection and set the corresponding
status bit.

The Framing Error Ftag F/F is set if the Stop bit is
absent at the end of the data byte {asynchronous mode),
and also sets the corresponding status bit.

RxRDY (Recsiver Ready)

This output indicates that the B251A contains a character
that is ready to be input 1o the CPU. Rx RDY can be con-
nected 1o the interrupt structure of the CPU or, for Polled
operation, the CPU can check the condition of RxRDY
using a Status Read operation.

Rx Enable off both masks and holds RxRDY in the Reset
Condition, For Asynchronous mode, to set RxRDY, the
Receiver must be Enabled to sense a Start Bit and a com-
plete character must be assembled and transferred to the
Data Output Register. For Synchronous maode, to set
AxADY, the Receiver must be enabled and a character
must finish assembly and be transferred to the Data Output
Register.

Failure to read the received character from the Rx Data
Gutput Register prior 10 the assembly of the next Rx Data
character will set cverrun condition error and the previous
character will be written over and iost, |f the Rx Data is
being read by the CPU when the internal transfer is occur-
ring, overrun error will be set and the old character will be
lost.

RxC (Receiver Clock)

The Receiver Ctock controls the rate a1 which the character
is 10 be received. In Synchronous Mode, the Baud Rate {1x}
is equal to the actuat frequency of RxC. In Asynchronous
Mode, the Baud Rate is a fraction of the actual RxC fre-

quency. A portion of the mode instruction selects this
factor; 1, 1/16 or 1/64 the RxC.

For Example:

Baud Rate equals 300 Baud, if
RxC equals 300 Hz {1x)

RxC equals 4800 Hz {16x}
RxC equals 19.2 kHz (B4x].

Baud Rate equals 2400 Baud, if
RxC equats 2400 Hz (1x)

AxC equals 38.4 kHz {16x)
RxC equals 153.6 kHz [64x).

Data is sampled into the 8251A on the rising edge of 8xC.

NOTE: In most communications systems, the B251A will
be handling both the transmission and reception operations
of a single link. Consequently, the Receive and Transmit
Baud Rates will be the same. Both TxC and RxCT will re-
quire identical frequencies for this operation and can be
tied together and connected to & single frequency source
{Baud Rate Generator} to simplify the interface.

SYNDET (SYNC DetectVBRKDET (Break Detect)

This pin is used in SYNChronous Mode for SYNDET and
may be used as either input or output, programmable
through the Centrol Word. It is reset to cutput made low
upon RESET. When used as an output (internal Sync mode),
the SYNDET pin will go “"high’’ to indicate that the 8251A
has located the SYNC character in the Receive mods. If the
B251A is programmed to use double Sync characters (bi-
syncl, then SYNDET wili go “high” in the middie ot the
last bit of the second Sync character. SYNDET is auto-
matically reset upon a Status Read operation.

DATA TAANSWIT
. o aus BUFFER = T"0
1 BUFFER *-5
RESET
TeRDY
X el hEanwAITE wr | h
B § cowtRot s - TapMrTy
AS o LOGIC CONTROL
iy S fgperd ™t
v
[
[ -
1. I [
armn,
- H
o o s
on CONTROL —H MeRE
TS @
. I
R L RxADY
INTEANAL g:::.‘ﬁ e
ATA
DATA BUS +e SYNODET/
BRKDET
a4

Figure 5. 8251A Block Dlagram Shkowing
Recelver Buffer and Control Functions
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When used as an input {external SYNC detect mode), a
‘positive going signal with cause the 8251A to start assem-
Bling data characters on the rising edge of the next RxC.
Once in SYNC, the “high” input signal can be removed.
When External SYNC Detect is programmad, the Internal
SYNG Detect is disabled.

BREAK DETECT (Async Mode Only)

This output will go high whenever the receiver remaing low
through two consecutive stop bit sequences {including the
start bits, data bits, and parity bits). Break Detect may also
be read as a Status bit. It is reset anly upon a master chip
Reset or Rx Data returning to 4 “one’ state,

NOTE: On the 8251A/52657, if the RAxData returns to a
“one’ state during tha last it of the next character after
the break, break deteet will lateh-up, and the dovice must
be cleared by a Chip Reset.

\ Bus S
AD
! l L CONTROL BUS
I l uc_u{ mi Rcszfﬁﬂiﬂ
r DaTa BUS

ik

s D3 A0 WwR AESET  CLK

225A

Figure 6. 8251A Interface to 8080 Standard
System Bus

DETAILED OPERATION DESCRIPTION

General

The complete functional definition of the 8251A is pro-
grammad hy the system's saftware. A set of contro! words
must be sent out by the CPU 1o initiatize the 8251A 10
support the desired communications format. These control
wards will program the; BAUD RATE, CHARACTER
LENGTH, NUMBER CF STOP 8ITS, SYNCHRONOUS or
ASYNCHRONQUS QPERATION, EVEN/ODD/OFF PAR-
ITY, etc. In the Synchraonous Mode, options are also pro-
vided to select sither internal or external character synchro-
nization.

QOnce programmed, the 82%1A is ready to perform its com-
munication functions. The TxRDY cutput is raised "high”’
to signal the CPU that the 8251A is ready to receive a data
character from the CPU. This output (TxRDY) is reset
automaticatlly when the CPU writes a character into the
8251A. On the other hand, the 8251A receives serial data
fram the MODEM or I/Q device. Upan receiving an entire
character, the AxRDY output is raised “high’’ to signal the
CPU that the BZ51A has a complete character ready for the
CPU to fotch. AxRDY ic racat automatically upan the CPU
data read operation.

The 8251A cannot begin transmission untit the Tx Enable
{Transmitter Enable) bit is set in the Command Instruction
and it has received a Clear To Send (CT5) input. The TxD
output will be held in the marking state upan Resat.

Programming the 8251A :

Prior to starting data transmission or reception, the 8251A
must ba loaded with a set of control words generated by
the CPU, These control signals define the completa func-
tianal definition of the 8251A and must immediately fol-
low a Reset operation (internal or axternal}.

The control words are split into two faormats:

1. Mode [nstruction
2. Command Instruction

Mode Instruction

This format defines tha general sperational characteristics
of the 825TA, 11 must follow a Reset operation (internal or
external). Once the Mode Instruction has been written inta
the 8251A by the CPU, SYNC characters or Command in-
structions may be inserted.

Command Instruction

This wurmat defines a starus word that is used to control the
actual operation of the 8251A.

Both the Mode and Command Instructions must conform
to a specified saquence for proper device cperation. The
Mode Instruction must be inserted immediately following a
Reset operation, prior to using the B251A for data com-
munication.

All control words written into the 8251A after the Made In-
struction wiil load the Command Instruction. Command
Instructions ¢an be written into the B251A at any time in
the data block during the operation of the 8251A. To re-
turn ta the Moda Inctruction format, the master Reset hit
in the Command Instruction word can be set to initiate an
internal Reset operation which automaticzlly places the
8251A back into the Mode Fnstruction format, Command
Instructions must follow the Mode instructions or Sync
characters.

€D =1 MODE *STRUCTION

SYNC MOGE
ONLY *

[ RN SYNC CHARACTER 1 }

[ T SYNC CHARSETER 2

a1 | commanp INsT JcTION

¢o -0 " DATA
6= COMMANO INSTRUCTION
co-0 DATA
D« 1 | COMMAND INSTRUCTION

* Tha second SYNC tharscier 13 podd of MODE :priniction
how prowrammad the 825 1A to ungle chasacer intsenal SYNC
Mode, Bath SYNC chursewry ary st ppad (¢ MODE imtruction
hm programmaed the 82514 to ASYNEG mogs.

Figure 7. Typical Data Block
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Mode Instruction Definition
. - b, 8 Dy D, D, O
i The 8251A can be Used for either Asynchronous or Syn- D B LN
chronous data communication. To understand how the I 5 l s [ £ |PEn l)l hi LR |
Mode instruction defines the functional operation of the SAUD AATE FACTOR
8251A, the designer can best view the ddvice as two sepa- . R
rate components sharing the same package, one Asynchro- . . ] T
nous the other Synchronous. The format definition can be SThE
. " 3 nxl rIgX) | (gax)
changed only after 4 master chip Reset. For explanstion MOD) P
) . H
purposes the two formats will be isolated. o‘""‘lc ‘a -
NOTE: When parity is enabled it is not considered as one of L L !
the data bits for the purpese of programming the word s | ates | o | BS
length. The actual parity bit received on the Rx Data line PARITY ENABLE
1= ENASLE 0= DISANLE
cannot be read on the Data Bus. In the case of a pro- EVEN PARITY GENERATION/CHECH
grammed character length of less than B bits, the least 1-EVEN 000D
significant Data Bus bits will hoid the data; unused bits are LIS LA
“don’t care’’ when writing data to the B251A. and will be LI I L
“zeros’’ when reading the tata from the 8251 A. ¢ L !
wvALD! gy | gl mzrs
[ONLY EFFECTS Tu, Rx NEVER
Asynchronous Mode (Transmisslon) AEQUIRES MOAE Thak ONE
Whenever a data character is sent by the CPU the B251A
automatically adds a Start bit (low lavel} followed by the Figure B. Mode Instruction Format,
data bits (least slgr}lhcant bit first}, and the pragrammed Asynchronous Mode
number of Stop bits 10 each character. Also, an even or
odd Parity bit is ingsertad prior to the Stop bit{s), as de-
fined by the Mode Instruction. The character is then trans-
mitted as a serial data stream an the TxD output. The serial
data is shifted out on the falling edge of TxC at a rate equal
to 1.1/16. or 1/64 that of the TxC, as defined by the Mode oo o, GENERATED
Instruction, BREAK characters can be continuausly sent to TRANSMITTER OUTPUT | } )
the TxD if commanded to do so. o m-lwcl aTaRr [ DATABITS l FARITY g:g‘ |
When no data characters have been Ioad_ed into the 8251A DOES NDT AFPEAR
the TxD cutput remains *high™ (marking) unles:s o Break AECEIVER INSUT oo Ba DN THE GATA RIS
{continuously low) has been programmed. tto } .
AaD [ sTART [ paATARITS ":".,""J e |
Asynchronous Mode (Recalve) troorimmea
CHARACTER
Trl\e RxD tine i; nprma?lv high. A falling edge on this Iing T RANGAISSION FORMAT bEnGTH
triggers the beginning of a START bit, The validity of this CRUBYTE 5.8 BITSIEHAR)

START bit is checked by again strobing this bit at its nom-
inal center (16X or 64X mode oniyl. If a low is detected ‘ wATA CHARACTER I
again, it is a valid START bit, and the bit counter will

start counting. The bit counter thus locates the center of ASSEMBLED SEF 8L DATA QUTPUT (7503

the data bits, the parity bit (if it exists) and the stop bits, [srl‘:fx l DATA CHAR. STER I Pamy l sror l -
If parity error occurs, the parity error flag is set. Data and ¥ -+

Perity bits are sampled on the RxD pin with the rising edge RECEIVE FORMAT

of RxC. If a low ievel is detected as the STOP bit, the

Framing Error fiag will be set. The STOP bit signals the end SERIAL DATA (NPUT (RxDI

of a character. Note that the receiver requires only one stolp I START l oara m“"c_“. ] pariny Lsﬂ'p

bit, regardless of the number of stop bits programmed, This 3 - L s

tharacter is then loaded into the parallel |/O butfer of the R BYTE (5 1 BITSICHARY

B251A. The RxRDY gin is raised te signal the CPU that s
Character i ready 10 be fetched. |f  previous character has
not been fetched by the CPU, the present character replaces
it in the 1/0 buffer, and the OVERRUN Error flag s raised T e ancs i hine 7
{thus the previous character is lostl. All of the error fiags
tan be reset by an Error Reset Instruction. The oceurrence

of any of these errors will not affect the operation of the
82514, Flgure 9. Asynchronous Mode

DATA EMARACTER
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Synchronous Modg {Transmission)

The TxD output is continuously high until the CPU sends
it first character to the 8251A which usually is a SYNC
character. When the CTS iine qoes low, the.first character
is serially transmitted out, All characters are shifted out on
the falling edge of TxC. Data is shifted out at the same
Tate as the Txcm

Once transmission has started, the data stream at the TxD
output must continue at the TxC rate. If the CPU does not
provide the 8251A with a data character before the B251A
Transmitter Buffars become empty. the SYNC charactars
{or character it in single SYNG character mode) will be
automatically inserted in the TxD data streamn. In this case,
the TXxEMPTY pin is raised-high 1o signal that the B251A is
empty and SYNC characters are being sent out, TxEMPTY
does nut go low when the SYNC is being shifred our (see
figure below). The TxEMPTY pin is internally reset by a
data character being written into the 8251A.

AUYOMATICALLY INSEATED BY USART

TlDI DATA [ DATA ! SYNC) [SVHCZ f DATA l s -'1
FALLS UPON CPU WRITING A
J CHARACTER TO THE USART

MOMINAL CENTER OF LAST BiT

TxEMPTY

Synchronous Mode (Recelve)

In this mode, character synchronization can be internally
or externally achieved. If the SYNC mode has been pro-
grammed, ENTER HUNT command shoutd be included in
tha first command instruction word written. Data on the
RxD pin is then samoled in on the rising edge of AxC. The
content of the Rx buffer is compared at every bit boundary
with the first SYNC character untit a mateh occurs. If the
8251A has been programmaed for two SYNC characters, the
subsequent received character is als¢ compared; when both
SYNC characters have been detecied, the USART ends the
HUNT mode and is in character synchronization. The
SYNDET pin is then set high, and i§ reset automatically by
a STATUS READ. If parity is programmed, SYNDET
wifl not be set until the middle of the parity bit instead of
the middle of the last data bit.

In the external 3YNC mode, synchronization is achieved by
appiying a high level on the SYNDET -pin, thus forcing the
8251A out of the HUNT mode. The high level can be
removed atter one AXC cycle. An ENYEH HUN| command
has no effect in the asynchronous mode of operation.

Parity error and overrun error 2re both chacked in the same
way as in the Agsynchronous Rx meode. Parity is checked
when not in Hunt, regardiess of whether the Receiver is
enabled or not.

The CPU can command the receiver to enter the HUNT
mode if synchronization is lost. Fhis will aisa set all the
used character bits in the buffer to 2 “one'’, thus prevent
ing a possible false SYNDET caused by data that happens
t0 be in the Rx Butfer at ENTER HUNT time. Note that

8-50

the SYNDET F/F is reset at each Status Read, regardless ot
whather internal or external SYNC has been programmed.
This does not cause the 8251A to return to the HUNT
mode. When in SYNC mode, but not in HUNT, Sync Detee.
tion is still functional, but only occurs at the "known''
word boundaries. Thus, if one Status Read indicates SYN-
DET and a second Status Read also indicates SYNDET,
than the programmed SYNDET charactars havs hoon ro
ceived since the previous Status Read. (if doublae character
sync has been programmed, then both sync characters have
been contiguously received te gate a SYNDET indication.)
When external SYNDET mode is selectad, internal Syne
Detect is disabled, and the SYNDET F/F may be setr at
any bit boundary.

D, Uy Dy D, D, D, D, O,
Iscs’zsolsr FEN!‘., Llo|o
CHARACTER LENGTH
— L) 1 Q 1
] L} 1 1
] 5 1 F]
8175 | 81y | ity | BiTs

— = PARITY ENABLE
i1 = ENABLEI
{0 = DISASLE}

EVEN PARITY GENERATION/CHECK
14 EVEN
9=000

EXTERNAL SYNC DETECT
1«SYNDET IS AN INPUT
{4 = SYNDET 15 AN QUTPUT

SINGLE CHARACTER SYNC
1+ 5INGLE SYNCCHARACTERN
0 - DOUBLE $YNG CHARACTER

KOTE: IN EXTEANAL SYNC MODE, PAOCRAMMING DOUELE CHARACTER
SYNC WILL AFFECT ONLY THE Ta.

Figure 10. Mode Instruction Format,
Synchronous Mode

CPUAYTES (58 B:TS/CRAR]

| DATA { HARACTERS |

ASSEMBLED SEAIAL DATA QUTPUT ITuO)
SYNC
CHAR T .

RECEIVE FORMAT

|

SYNC

CHAR 7 l PATACHAARGCTEINY ]

SERIAL DATA iNPUT RaOI
SYNC
CHAR 2

CPUBYTEZ (58 8ITS/CNARY

l DATA CHARACTERS I

Figure 11. Data Format, Synchronous Mode
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COMMAND INSTRUCTION DEFINITION

Once the functional definition of the 8251A has been pro-
grammed by the Mode Instruction and the Sync Characters
are toaded (if in Sync Mode) then the device is ready ta be
used for data communication. The Command Instruction
coentrols the actual operation of the selected format. Fune-
tions such. as: Enable Transmit/Receive, Error Reset and
Modem CoMtrols are provided by the Command Instruction.

Once the Mode Instruction has been written into the B251A
and Sync characters inserted, if necessary, then all further
“zontrol writes” {C/D = 1} will load a Command Instrue-
tion. A Reset Operation (internal or external) will return
the 8251A to the Mode instruction format.

b, ©, 0O, b 0, D
n

[T T~ [:L] T l'}l

TAANSMIT ENABLE
1= enstuin
0 = dnabtie

DATA TERMINAL
READY

“mign” wl lorce OTR
ouTput 10 1o

RECEIVE ENABLE
1 = gnpbly
04 disdnie

SEND BREAK
CMARACTER

T+ tgrs 140 lom
0 ¢ normt operaton

ERACA RESET
1+ rowan wrroe Vg
PE OE FE

REQUEST TO SEND
“high” wail becy RTS
Outpwt 10 aerg

INTERNAL RESET
ngh et 82514 10
Mose Ingteypnion Fpempt

ENTER NUKT MODE®
1 - aiveaie mecn ot Sy0c
Charscuant

*HAS NO EFFECT
N ASYNC MODE}

Note: Error Fesst must bs performad whenever RxEnable
and Enter Hunt are programmed,

STATUS READ DEFINITION

In data communication systems it is often necessary to
examine the “status” of the active device to ascertain if
errors have occurred or other conditions that require the
processor’s attention. The B261A has facilities that allow
the programmer to “read” the status of the device at any
time during the functional operation. {The status update is
inhibited during status read),

A normal “’read*’ command is issued by the CPU with C/D = 1
to accomplish this function,

Some of the bits in the Status Read Furmat have identical
meanings 1o external output pins so that the 8251A can be
used in @ completely Polled environment or in an interrupt
driven environment, TxRDY is an exception,

MNote that status update can have & maximum delay of 28
clock periods from the actual event affecting the status.

o, L) 25 o4 B 14} o, 0y

[ L) SYNDET FE OF PE TnEMPFTY| RaRDY § TeRDY

1 [ =

SAME DEFINITIONS AS HO PINS

PARITY EAROR

The PE fiag o 34t whan 9 party
wrror o dmtected. It reaer by
the £R bit ol the Commangd
inptruction PE dow nat inhibet
operation of the #2514,

OVER ERRDR
The OF 4 sat when the SRU
doss 1ot read @ char ki belon
the nuxt 6ne bitames dvailabls.
“——=1 ltareetby the ER bicol the
Command initruction OE dod
not sphibit Bperation of the 82514
Rovwaver The Brewioully eet rul
enaracier 1 10w

FRAMING ERROR (async sniy)
Thx FE fisg u 3t whan g vahid
SO0 018 1L NI de1RCIe0 11 tha
ot O overy chasactee it 1
by whe £R ol of tha Commana
Inutruction FE does noe inmbit
the oparstion of the 82514

DATASET READY Insiitin
That the LISM o 8T 2 2300 vl

Now 1: TxROY status bit has different meanings from the
TxROY cutput pin. The former 15 not conditioned
by €T3 ano TEN; the 1atter s conditioned by both
CTT and TxEN.

i.e. TaROY status bit = OB Butfer Empty
TxRDY pin out = DB Butfer Empty «(CT5=0}-
ITxEN=1)

Figure 12. Command Instruction Format

Figure 13. Status Read Format

8-51 AFN-Q1STI8
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APPLICATIONS OF THE 8251A
) ACGRESS 6US 3
L
CONTAGL BUS )
YT
{ OATA BUS R
- ADORESE BUS {
— !
b_l CONTROL BUS T ] —
} f L 0
[ DATA #uS . { . o ":3;_‘
@ : AL woock e
3 | 2514 ET8
-yt ATS
Pa fo—— | ©ATOTTL
o f———et e e
f:z l BAUD RATE / il cs:s‘:nr:ron TELEPHONE
o GENERATOR TERMINAL L

Figure 14. Asynchronous Serial Interface to CRT

Figure 18. Asynchronous Interface to Telephone

- Terminal, DC—9500 Baud Uines
{ AQDRESS BUS
I
CONTROL BUS
R
I DATA BUS

- ;
\L’] —T]

DATA BUS Y

e

T=B SYNCHAONCUS

TERMINAL
IsIA AT -'—J OR PEAIPHERAL
I DEVICE

SYNDET

.1 LINE
e INTER-

FACE
SYNC
MODEM

SYNDET

TELEPHONE
LINE

Figure 15. Synchronous Interface to Terminal or
Peripheral Device

B-52

Figure 17. Synchronous Interface to Telephone
Uines
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_ABSOLUTE MAXIMUM RATINGS*

Ambient Temperature Under Bias. . ... . ... 0°C 10 70°C

*NOTICE: Stresses above those listed under “Absolute
Maximum Ratings” may cause permanent damage to tha

device. This IS A stress rating only and functional opera-

Storage T ura “B5°C 10 +150°C tion of the device at these or any other conditions above

arage 1EMPEratur . . .. ... 1 those indicated in the opsrational sections of this specifi-

Voltage On Any Pin cation is not implied. Exposure to absolute maximum

With Respect to Ground . . .. .. ... ... —0.5V to +7V rating conditions for extended periods may atfect device
Power Dissiftion . .. . ................... 1 Watt reiiability.

D.C. CHARACTERISTICS (T, = 0°C to 70°C, Ve = 5.0V =5%, GND = 0V)

Symbol Parameter Min. Max. Unlt Test Conditions
ViL Input Low Voltage -0.5 08 v
Vin Input High Voltage 2.2 Vee v
Voo Output Low Voltage 0.45 v lgL =2.2mA
Vou Output High Voltage 24 v Yo = =400 A
lorL Qutput Float Leakage +10 HA Vout = Vee TO 0.45v
. | toputLeakage 00 | A Vin = Vee TO 0.45V
lee Power Supply Current 100 mA All Qutputs = High

CAPACITANCE (T, = 25°C. Voc = GND = 0V)

Symbol Parametar Min. Max. Unit Test Conditions
Cin Input Capacitance 10 pF fc = IMH:z
Cio 1/0 Capacitance 20 pF Unmeasured pins returned to GND

A.C, CHARACTERISTICS (T. = 0°C to 70°C, V¢ = 5.0V =5%, GND = 0V) e e -

Bus Parameters (Note 1)

READ CYCLE ’ e
Symbol Parameter Min. Max. Unit Test Condltions
taR Address Stable Before READ (CS, C/D) 50 ns Note 2
tRA Address Hald Time for READ (CS, C/D} 50 ns Note 2
trR READ Pulse Width 250 ns
tRD Data Delay from READ - 253- T ) C = 150pF
10F READ to Data Floating 10 100 ns

‘ w 8-53 AFN-015738
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_A.C. CHARACTERISTICS (Continued)

WRITE CYCLE
Symbol Parameter Min. Max. Unit Test Condltlo@
taw Addrass Stabie Before WRITE 50 ns
twa ™™ | Address Hold Time for WRITE 50 n$
tww WRITE Pulse Width 250 ns
tow Data Set Up Time for WRITE 150 ns
wo Data Hola Time for WRITE 50 ns
Ay Recovary Time Between WRITES -8 - tey Note 4
OTHER TIMINGS
Symbol Paramater Min. Max, Unit Test Conditions
Y Clock Period 320 1350 ns Notes 5, 6
% Clock High Pulsa Width 140 | tcv-go ns
13 Clock Low Pulse Width 80 ns
tR. tF Clock Rise and Falt Time 20 ns
10Tx TxO Deiay from Falling Edge of TxC 1 Hs
fre Tranemitter input Clank Frequenay
1x Baud Rate BC 64 kHz
16x Baud Rate DC 310 kHz
B4x Baud Rate oC 615 kHz
tTrvy Transmitter Input Cleck Pulse Width
Tx Baud Rate 12 tey
16x and 64x Baud Rate 1 toy
tTRO Transmitter Input Clock Pulse Delay
1x Baud Rate 15 oy
16x and B4x Baud Rate 3 ey
fRx Receiver Input Clock Frequency
1x Baud Rate DC 64 kHz
16x Baud Rate 2] 3 kHz
B64x Baud Rate DC 615 kHz
tRPW Receiver Input Clock Pulse Width
tx Baud Rate 12 ey
16x and 64x Baud Rate 1 tov
tRPD Receiver Input Clock Puise Delay
1x Baud Rate 15 toy
16x and B4x Baud Rate 3 tey
TxRDY TxRDY Pin Delay from Center of last Bit B tey Note 7
TTxRDY CLEAR TxRDY | from Leading Edge ot WR 6 tov Note 7
tR¥RDY RxRDY Pin Delay from Center of last Bit 24 toy Nota 7
tA,ROY CLEAR RxADY § from Leading Edge of RD 6 toy Now 7
k¢ internal SYNDET Delay from Risin
is Edoe of AxC v ¢ 24 toy Note 7
nal SYNDET Set-Up Time Befors
fes E“FearlliangsEdge of AxC P 16 tey Note 7
ITXEMPTY TxEMPTY Delay from Center of Last Bit 20 toy Note 7
twe Control Delay from Rising Edge of 8 toy Note 7
WRITE { TxEn,OTR, ATS)
tca Control to READ Set-Up Time (DSR, CTS) 20 oy Note 7
854 AFN-014738

6831010




|nter 8251A/S2657

A.C. CHARACTERISTICS (Continued)

"NOTES:
1. AC timings measured Yoy = 2.0, Vo = 0.8, and with load circuit of Figure 1.
2. Chip Select (C5) and Commana/Data {C/D) are congsidered as Addresses.
3. Assumes that Address is valicd belore Rp|.
4. This recovery time is for Mode Initialization only. Write Data is allowed only when TxRDY = 1. Recovery Time between Writes tor
Asynchronous Mode is 8 toy and for Synchronous Mode is 16 tey.
. The TxC aM8 RxC frequencies have the following limitations with respect to CLK: For 1x Baud Rate, fyy or f, < 1/{30 tey); For 16x and
B4x Baud Rate, fry of fay = 1/(4.5tcy)
. Reset Pulse Width = & toy minimum; System Clock must be running during Resat.
. Status update can have a maximum delay of 28 clock periods from the event atfecting the status.

w

~Nw;m

TYPICAL 4 OUTPUT DELAY V5. A CAPACITANCE (pF)

+20
] . l’/
£
>
3
B o
=
£ “srec
13
F
°
“
-1t /
oo -50 ° +50 +100
3 CAPACITANCE ipF)
A.C. TESTING INPUT, OUTPUT WAVEFORM A.C. TESTING LOAD CIRCUIT
INPUTIOUTPUT n
“mn
24
10 20 N4
> YEST POINTS <
LA our
o0 LX)
0.4s
Y
AC TESTING INPUTS ARE DR:VEN AT 2 4v FOR A LOGIC 1 AND 0 45v FOR I
ALOGIC 0 TIMING MEASUREMENTS ARE MADE AT 20V FOR A LOGIC 1 =
AND 08V FOR & LCGIC @ =
€, 180 pF
8-55 AFN-015738
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WAVEFORMS
SYSTEM CLOCK INPUT
: :T—j - B
B = i e

TRANSMITTER CLOCK AND DATA

T (12 MOORS —_m—_)_—“”—‘#.____/—————-\_-

"""4 tory fara "l —
xr— X XX

TabATA

RECEIVER CLOCK AND DATA

(Rx BAUD COUNTER ITARTE HERE)

mepath % / STANT 1T ya oaTamIT W pataar
"8

b —— gy

pu— s
T (14 MODE)
A FERIODS
{162 MODE}
#2C 118 MODE)
INT SAMPLING
e

WRITE DATA CYCLE (CPU — USART)}

Tshov / Q
11ROV CLEAR
|

b

DON'T CARE

DATA IN (D&}

m =

READ DATA CYCLE (CPU «— USART)
or ____ ",

AxROY CLEAR
RN

}-—-mu
(Earnauraend

1oy

OATA FLOAT DATA FLOAY

DATA OUT 1D.A)

R

AFNG18738
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“WAVEFORMS (Continued)

WRITE CONTROL OR QUTPUT PORT CYCLE {CPU — USART)

o¥a AT}
INOTE =1

X
m’ir--nc-i

o o
DATA INIDB.) e _—
[ R e L
=B A A

l._-. aw bwa

- . \J‘ Jig i

READ CONTROL OR INPUT PORT (CPU «— USART)

-
) t

|
— o I- wr
s+ — ——
—=] tan fomr e A
] Fi |

= ——1 tam b — mF_

NOTE =1 T INCLUDES THE RESPONSE THAING OF A CONTBOL SYTE,
WOTE =2 Tep #WGLUGES TRC EFFECT UF C1S 0 (MR IRENBL GIRGUATRY,

TRANSMITTER CONTROL AND FLAG TIMING {(ASYNC MODE)
oMo B
T EMPTY —d
TaEmrIy r—-
o——————— ¢ 1 -
1TaRADY =
Th READY L__J‘{ = - \_ [—Ji
bl w CATA Y1 W DATAT W DAFA D Wr OATA 4
73 ; ][ V| 7 LT T 1
Wr Tufrn wr B
T S AN ¥AN aw
— —J\r ;nmcf*ﬂxma}mmﬂ— -
DATA CHAR T DATALRAR DATACHAR Y . %:?A‘E;A‘::
=5 3
£ g
EXAMPLE FORMAT = ¥ RIT CHARACTER WITHRANITY & 25707 BITS, :n

- 8-57
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. WAVEFORMS {Continued)
RECEIVER CONTROL ARD FLAG ‘.TIMING (ASYNC MODE)

e, b
Bt -

o .t - foan
- ——— =
- RT —n ‘ :
L1 Jr g L e, T— — l :
s ki
= : :
. B ,

aoata

i~ avacnen Gara Cas g
Qatacman i  matacwens 1aCnaa 1 S

s m
Daramy

AR Al S e sbAE TYN A SATY & 2 TR B Y

TRANSMITTER CONTROL AND FLAG TIMING (SYNC MODE)
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MASTER RESET FEATURE

A Master Reset of all computer hardware may be accomplished by depressing the solid colored
RED keys located on either side of the alphanumeric keyboard.

CURSOR CONTROL KEYS

There are four cursor control keys located on every SuperBrain II. These keys are located on the
right-hand side of the numeric keypad. These keys will transmit codes to any program running on
the SuperBrain Il. These codes may in turn be interpreted by the program to result in cursor
movement on the screen. |t is important to know that these keys will not produce cursor
movement when you are in the operating system mode. The reason for this is that CP/M does not
define any use of cursor positioning on the screen. As such, depression of these keys while in the
operating system mode wil! result in the control codes assigned 1o lhe individuat keys being
displayed as control codes on the screen.

ACCESSING TIME/DATE DATA

Accessing the TIME/DATE data is accomplished by reading the appropriate port (31H through
3CH as specified in the Table of 1/O Ports in this section). If the real time clock is being updated
when the read is attempted, the low order four bits returned will be 1111, indicating a
hexadecimal F. The read must be retried if this occurs until a correct value is returned. The
subroutine program that follows illustrates one way to do this. It is written in MBASIC.

2000 REM SuperBrain il Time of Day Reoutine
2010 REM

2020 REM This subroutine returns the time-of-day which is currently set in the SuperBrain 1l TOD
2030 REM clock. The time is returned in the variable T$. It is a string of length 10 where the
2040 REM format is HH:MM:S5:T.

2050 REM

20607 = 7

2070 FOR | = 6 t0 0 STEP ~1

2080V = (INP(&H31+1).AND &HF)

2080 IF V — 15 THEN 2080

2100 7$ = T$ + MIDS (STR$(V),2)
2IM0IFIMCD2 =1 THENTS = T3 + "
2120 RETURN e
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INTERFACING INFORMATION
RS5232C SERIAL INTERFACE

The following chart illustrates the pinouts for the MAIN and AUXILIARY serial ports and the
direction of signai flow.

SUPERBRAIN |l SERIAL PORT PIN ASSIGNMENTS

MAIN PORT
+» PIN # ASSIGNMENT DIRECTION
1 GND -
2 TRANSMITTED DATA FROM SB)
3 REGEIVED DATA (TO SB}
4 REQUEST TO SEND (FROM S8)
5% CLEAR TO SEND (TO SB)
6 DATA SET READY (TO SB)
7 GND -
15 TRANSMIT CLOCK (TO SB)
17 RECEIVE CLOCK TO SB)
20 DATA TERMINAL READY (FROM SB)
22 RING INDICATOR (TO SB)
24 CLOCK (FROM SB)

*Pin 5 must be at a high level at the connector in order for successful transmission.

AUXILIARY PORT

PIN # ASSIGNMENT DIRECTION
1 GND -
2 RECEIVED DATA (TG SB)
3 TRANSMITTED DATA (FROM SB)
7 GND ~

20 DATA TERMINAL READY {TO SB)

BUS ADAPTOR INTERFACE

The SuperBrain Il contains a Z80 bus interface to the main processe..: bus. These signals occupy
the lower 34 pins of a 50 pin connector and are shown on the following pages.

When using this interface, it is recommended that all signals be bufferec so as not to excessive.y
load the main processor bus, The external bus should ONLY be utilized tor WO devices using
addresses 80 to FFH. Memory mapped /O is NOT possible for user applications since the
SuperBrain |l is internally configured for 64K of BAM,

PIN CONNECTIONS FOR EXTERNAL BUS

PIN INPUT OR
NO. SIGNAL NAME OUTPUT DESCRIPTION
1 . ouT* . QUTPUT . PERIPHERAL WRITE STROBE QUTPUT
2 . Al - QUTPUT - ADDRESS CUTPUT
3 : WR* S QUTPUT - MEMORY WRITE STROBE QUTPUT
4 A4 - QUTPUT . ADDRESS QUTPUT
5 : RD* - QUTPUT . MEMORY READ STROBE OUTPUT
6 D4 ;. BOTH . BIDIRECTICONAL DATA BUS
7 IN* - QUTPUT - PERIPHERAL READ STROBE QUTPUT
8 : D7 : BOTH : BIDIRECTIONAL DATA BUS
4.22 ' 6831010
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PIN CONNECTIONS FOR EXTERNAL BUS (continued) R

PIN INPUT OR

NQO. SIGNAL NAME OUTPUT DESCRIPTION

9 : GND T NIA : SIGNAL GROUND

10 : N/A T N/A -~ T NIA

11 A0 : OUTPUT . ADDRESS QUTPUT

12 : SYSRESR ;. QUTPUT : SYSTEM RESET QUTPUT, LOW DURING POWER UP

INITIALIZE OR RESET DEPRESSED

13 A0 . OUTPUT . ADDRESS QUTPUT

14 : D6 : BOTH : BIDIRECTIONAL DATA BUS

15 . A12 : OUTPUT . ADDRESS QUTPUT

16 : A13 : QUTPUT . ADDRESS QUTPUT

17 : A15 T OUTPUT : ADDRESS OUTPUT

18 : D3 : BOTH . BIDIRECTIONAL DATA BUS

19 : D5 : BOTH . BIDIRECTIONAL DATA BUS

20 : DO : BOTH : BIDIRECTIONAL DATA BUS

21 : A8 s QUTPUT : ADDRESS QUTPUT

22 A4 : OUTPUT : ADDRESS OUTPUT

23 . D2 : BOTH . BIDIRECTIONAL DATA BUS

24 A1 . QUTPUT : ADDRESS CUTPUT

25 : A3 ; QUTPUT : ADDRESS CUTPUT

26 : Ab : QUTPUT : ADDRESS QUTPUT

27 A9 ; QUTPUT : ADDRESS OQUTPUT

28 : A7 1 QUTPUT : ADDRESS QUTPUT

29 : A2 : QUTPUT : ADDRESS OUTPUT

30 : AB : QUTPUT . ADDRESS OQUTPUT

31 D1 . BOTH : BIDIRECTIONAL DATA BUS

32 ; +5v . NIA ;. POSITIVE 5 VOLTS (LIMITED CURRENT)

33 : GND : N/A : SIGNAL GROUND

34 : GND - N/A : SIGNAL GROUND

35 : GND o N/A . SIGNAL GROUND

36 . +12v : N/IA : POSITIVE 12 VOLTS (used for RS232 Receiver bias)
37 : AUX RX DATA © INPUT : AUXILIARY PORT RECEIVE DATA

38  MAIN TX CLK © INPUT : MAIN PORT TRANSM T CLOCK

39  MAIN BRX CLK D INPUT . MAIN PORT RECEIVE CLOCK

40 : MAIN RX DATA - INPUT . MAIN PORT RECEIVE DATA

41 . MAINCTS INPUT : MAIN PORT CLEAR TQ SL 4D B
.42 : AUX DSR : INPUT © AUXILIARY PORT DATA SET READY

43 . MAIN RTS - QUTPUT © MAIN PORT REQUEST TO SEND

44 . MAIN DSR < INPUT - MAIN PORT DATA SET READY

45 . MAIN CLK : OUTPUT © MAIN PORT CLOCK

46 © AUX TX DATA S OUTPUT S AUXILIARY PORT TRANSMIT DATA

47 . MAIN RI CINPUT : MAIN PORT RING INDICATOR

448 . —12v o N/A © MINUS 12 VOLTS {used for RS232 Receiver bias)
49 . MAIN OTR  OUTPUT . MAIN PORT DATA TERMINAL READY

50 : MAIN TX DATA o OUTPUT o MAIN PORT DATA TRANSMIT

*IMPLIES NEGATIVE (LOGICAL 0) TRUE INPUT CR OUTPUT
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TABLE OF I/O PORTS*

DEVICE* PORT
NO, MANUFACTURER ADDRESS FUNCTION
KR3600  : STANDARD : 50H : KEYBOARD CHARACTER (R/O)
. MICROSYSTEMS :
: CORP.
™ : : .
BR1941 - WESTERN : BOH . BAUD RATE GENERATCR (W/O)
- DIGITAL : :
8251A © INTEL . 40H . AUXILIARY PORT DATA
: . . 41H - AUXILIARY PORT STATUS
. 58H . MAIN PORT DATA
: 59H . MAIN PORT STATUS
8255 - INTEL . B8H - 8255 PORT A (W/0)
: : BGH : 8255 PORT B (RIO)
- BAH © 8255 PORT C (WIO)
: BBH . 8255 CONTROL PORT (W/O)
MMS58174  : NATIONAL © 31H - DAY/DATE CLOCK TENTHS DIGIT (RIO)
. SEMICONDUCTOR  : 32H - DAY/DATE CLOCK UNITS OF SECGNDS (RIO)
: © 33H : DAY/DATE CLOCK TENS OF SECONDS (R/O)
- 34H : DAY/DATE CLOCK UNITS OF MINUTES (R/W)
: 35H . DAY/DATE CLOCK TENS OF MINUTES (R/W)
- 3BH : DAY/DATE CLOCK UNITS OF HOURS (RIW)
© 37H - DAY/DATE CLOCK TENS OF HOURS (RIW)
: 38H - DAY/DATE CLOCK UNITS OF DAYS (R/W)
: 39H . DAY/DATE CLOCK TENS OF DAYS (R/W)
- 3AH . DAY/DATE CLOCK DAY OF THE WEEK (R/W)
: 3BH . DAY/DATE CLOCK UNITS OF MONTHS (R/W)
. 3CH : DAY/DATE CLOCK TENS OF MONTHS (R/W)
. 3DH . DAY/DATE CLOCF. _EAP YEAR SETTING (W/Q)
- 3EH - DAY/DATE CLOCK START/STOP PORT (WiO)

*FOR DETAILED DEVICE INFOAMATION. CONSULT MANUFACTURER'S DATA SHEETS
M 424 6831010
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AUTOLOAD FEATURE

Perhaps you wish for your computer to perform the same function upon each operating system
restart. This is possible with CP/M version 2.2. The command buffer is the area in computer
memory where the next command to be executed is placed. In normal CP/M systems this buffer is
empty and, upon operating system restart, the system awalts your command. You may alter this if
desired, so that the system will éxecute any program on the disk upon cold or warm reboct.

In order to<ymplement this autoload feature, you have to change the operating systcm that is
stored on the inner two tracks of your diskette. First, make a copy of the program on your
distribution diskette that will generate the operating system. For the SuperBrain Il QD, this
program is called QDIICPM.COM, for SuperBrain Il 8D it is called SDHCPM.COM. and for the
SuperBrain Il Jr, #t is called SBIICPM.COM. Using the PIP program, enter the following:

ADPIP AUTOLOAD.COM = SBIICPM.COM ler>

SBIICPM.COM is similar to using the SYSGEN utility, except that no SOURCE DRIVE is specified
when using it. After you have made the copy, you will have to alter its command buffer for the
autoload capability,. The DDT system program will have to be used to do this. it is strongly
recommended that you become familiar with the DDT program before attempting to alter the
operating system. See the CP/M DYNAMIC DEBUGGING TOOL (DDT) USER'S GUIDE in this
manual, for assistance.

Next enter the program ‘AUTOLOAD.COM' with the use of DDT. The correct command is:
A > DDT AUTOLOAD.COM (cr>

DDT will then load into the computer’s memory and read in your ‘AUTOLOAD' program. After you
have decided on the command you want to be executed upon restart, detecrmine its length. This is
done by counting the number of eharacters in the command. If a fite name and/or parameters are
included in the command, be sure to include their length(s) in the count. Include any separating
spaces. For example, if you wanted the directory display, the command is DIR, and its length is 3.
if instead you wanted to see a directory display of disk A, the command is DIR A: and its length is

6.

The CP/M command buffer begins at location 987H. Use the 'S’ command to alter the desired
memory locations with your new command. Piace the nexadecimal ve'ue of the command length
in this location. The command itself begins at location 988H, and you may use up to eighty (20)
characters from that point for the buffer. Notice that if you go beyond that, you will overwrite the
copyright notice in the operating system, At the end of your command, place the null terminator
OOH. When inserting the command itself into the memory locations, please note that you must
entar hexadecimal numbers for the ASCII values of the letters in the command. When finished,
use the DDT command ‘D' 1o display the results of your action. Make any necessary corrections,
and then exit to the operating system with CRTL-C. Before you do anything eise, you must save
the memory contents of the ‘AUTOLOAD" program. Using CP/M’s ‘SAVE' function, enter the
following line at the keyboard:

A > SAVE 48 AUTOLOAD.COM (r>

Let's review what we have done so far. First, we made a copy of the operating system, and called
it ‘AUTOLOAD.COM'. (Incidentally, any other name could have been used as long as the file type
ig *.COM"). Next, we placed a CP/M command into the CP/M command buffer, starting with the
command length in hexadecimal. We ended with a null byte terminator. Then we exited to the
operating system and saved the revised program in memory on the disk. Now it is time to
generate the new operating system.

6831010 4-25
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Please be sure lhat the command in the command buffer S what you want your computer 10 do
upon each operating restart. because that is exactly what it will do. Type in the following
command at the keyboard: '

A AUTOLOAD )

From here the operation will be similar to that of the SYSGEN command. First you will be asked to
enter a SOURCE DRIVE. Press the RETURN key here; the program itself is carrying the operating
system. Next €nter the DESTINATION DRIVE. Enter your choice, and press the RETURN key
when the correct diskette has been inserted in the destination drive. If you are using a new
diskette, make certain that it has been formatted with the FORMAT command. When the
message FUNCTION COMPLETE is displayea upon the screen, your transter is done, and you
should press the RETURN key tc reboot the operating system. If you specified Drive A as the
destination drive, this réboot will incorporate your new modification. |f not, replace the diskette in
Drive A with your destination diskette, and press both RED keys simultancously. You should now
have an operating system with an autoload feature. If not, you probrably incorrectty entered the
command in the command buffer. Repeat the above procedure if this is the case,

WARNING: If you choose drive A as the destination drive and you made an error in altering the
command buffer, this diskette will contain an unusable copy 0f the operating system. You will
have to replace its operating system with a valid copy probably using the SYSGEN command.
Therefore, it is recommended that you select drive B as your destination drive when altering the
command buffer.

Here is a sample session describing the steps needed to alter the command buffer of your
operating system. Plcase carcfully rcad the previous scction before attempting to alter this
command buffer. Note that all items in bold type are to be typed in by you. Otherwise, the displays
are generated by the computer. When you encounter <{er> , press the RETURN key.

A PIP AUTOLOAD.COM = $BHCPM.COM[V]<&r>

A > DDT AUTOLOAD.COMer>
DDT VER 1.4
NEXT PC

3100 0100

— 8987 cr>
0987 00 086 {er>
0988 20 44<cr>
0989 20 49<er>
098A 20 52>
098B 20 20 {cr>
098C 20 41{efH>
098D 20 3ALer>
08BE 20 00<cr)
098F 20 .&er>
-CONTROL-C

A SAVE 48 AUTOLOAD.COM (cr>
A AUTOLOAD <cr)

SYSGEN VER 1.X
SOURCE DRIVE NAME (OR RETURN 10 SKIP) <cr>
DESTINATION DRIVE NAME (OR RETURN TO REBOOT) Béer)
FUNCTION COMPLETE

DESTINATION DRIVE NAME (OR RETURN TO BREBOQT) <cr>
A

{(Now replace the diskette in drive B into drive A, and depress RED keys))
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KEY CLICK

The key click feature is designed to provide a tone with each key depression, The purpose of the
feedback is to allow faster data entry by informing the operator whenever a key is depressed. This
feature can be easily selected during terminal operation or can be automatically selected upon
system power-up.

:

To enable the feedpack feature, simply type a Control-B (02H). This will ‘toggle’ the key click
feature andgdurn it on if it is off, or vice versa. The CONFIGUR program will permit you to set the
click on or off on system power-up, and hence, relieve you of any further action.

KEY REPEAT

When a key remains depressed for more than 1 second, the key value will repeat at a rate of
approximately 30 per second. This will allow faster data entry for applications such as word
processing, text editing, and program displays where a ‘banner’ is required.

TYPE-AHEAD

The input on DOS version 1.X is saved if the operator enters data faster than the computer can
accept it. Up to 128 characters are stored when typed, and delivered only when needed. It is now
possible to enter commands to an application program as it is being loaced from the disk and not
lose any characters. Your input will appear after the program has been loaded, and the program
will execute the commands as if you had just entered them. !f you type more than 128 characters
ahead of the computer system, the be!l will ring. This indicates that the buffer is full, and further
typing will be ignored by the system.

NOTE: It shouid be noted that some programs will not work with the type-ahead feature. An
example is the DIR command, which displays the direclory contents of a diskette. By definition, a
directory display is interrupted if a key is depressed during the display. If the DIR command
receives a key from the type-ahead feature, it doesn’'t know if the key was just entered, or if it
came from the buffer. In either case, the display is disrupted and a character is lost. Experiment
with the system to see which programs will not tolerate type-ahead.

In the event that an error is made. the type ahead buffer car be erased by depressing the
CONTROL key and the 1 key (on the alphanumeric keyboard only, not the numeric keypad)
simuitanecusly.

CONTROLLING THE VIDEQ DISPLAY

The SuperBrain 1l allows the user a great degree of flexibility in controlling the video display. The
user can control where the display is on the screen and the appearance of the displayed
information.

Data positioning can be effected either by absolute cursor addressing or memory-mapping.
Display appearance is controiled by two factors. First, the SuperBrain 1l has an optional
character set available to the user. Alternating character sets as well as video attributes can be
effected on a character by character basis. Second, there are four video attributes. These are:

*  Blinking.

*  Half-intensity.
*  Underlining.

* Reverse Video.

Memory-mapping mcans that a portion of the memory is devoted to use by the screen display.
6831010 4-27
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The RAM memory location F8UCH marks the peginning of screen area and this area extends
through location FFFFH. This memory area is not available for program or data storage.

Iy

The CRT controller ﬁerforms a direct memory access {DMA) cycle to abtain the screen data,
relieving the CPU of most screen Jelated functions. When the CRT controlier receives certain
inputs, the display is affected.

There are twaynain types of inputs that are meaningful to the CRT controller: escape sequences
and control codes. An escape sequence is noted when the ASCII representation of ESC (27H) is
received by the CRT controller and followed by other characters.

A contral code is noted when the CTHL key of the keyboard is held down while another key is
depressed, The CTRL__key functions somewhat like the SHIFT key does.

ESCAPE SEQUENCES

The following is a list of escape sequences that have meaning to the CRT controller.
NOTE: ** ~ " is equivalent to ASC!l code 7E (Hex) or 126 {decimalh.
SEQUENCE MEANING

ESC Y row column Absolute cursor addressing. The cursor is positioned to the row
and column as shown In the screen layout chart in this section.

ESC ™K Erase 10 end of line. Data is erased from the current cursor
pasition through the end of the current fine.

ESC ~k Erase to end of screen. Data is erased from the current cursor
position through the end of the current screen.

ESC™E Display control characters. The transparent mode of operation is
enabled which means that control codes not normally shown on
the screen wiil be displayed.

ESC™D Disable display of control characters.

ESC™B Turns the blinking video attribute on.

ESC™b Turns the blinking video attribute off.

ESC ™~ H Turns the half-intensity attribute on.

ESC ™ h Turns 1he half-intensity attribute off,

ESC™U Turns the underlining atlribute on.

ESC ™~ u Turns the underlining attribute off.

ESC ™R Turns the reverse video attribute on.

ESC™r Turns the reverse video attribute off.

ESC ™A Makes the entire screen non-reverse video.

ESC™ a Makes the entire screen reverse video.
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ESCAPE SEQUENCES (continued) i

SEQUENCE MEANING

ESC ~ N - Normalizes. Turns all attribute indicators (B, H, U, R) off if they
are on, beginning with the next character.

ESC™g Displays the entirety of what is on the screen as its

- corresponding alternate(s) from the secondary character set.
This only works if the secondary character EPROM is instailed.

ESC ~ G This reverses the effects of the ESC ™ g escape sequence
preceeding.

ESC ™S This sequence reverses the primary and secondary assignments
of the character sets when an alternate (secondary) character
set is installed. If set A is primary and set B is secondary, this
sequence will cause B to be primary and A to be secondary.

ESC ™s This reverses the effect on the ESC ™ S sequence preceeding.

NOTE: Of the escape sequences discussed, the §, G, a, and A options affect the entire screen
including data on the screen entered priot to this sequence.

NOTE: The high order bit of the ASCIl character is what controls switching between primary
and secondary character sets. A '‘0”’ is the high order bit selects primary set. A ‘1"’ in the
high order bit selects the secondary sel.

CONTROL CODES

The following is a list of the control codes that have meaning to the CRT contretler.

CODE MEANING
CTRL-A Home cursor — The cursor is positioned at row 1, column 1,
CTRL-F Cursor forward — The cursor is moved one space to the right.

CTRL-G Ring bell — The audio indicater is activated.

CTRL-H Cursor back — The cursor is moved one space to the left.

CTRL-K Cursor up — The cursor is moved up one line.

CTRL-J Cuisor down — The cursor is positioned down one line.

CTRL- Tabbing — The cursor is positioned to the next tab {medulo-8) position.
CTARL-L Clear screen — Erases the data on the screen and the cursor is moved to row

1, column 1, its home position.
CTRL-R Redisplays current CP/M command line.
CTRL-X _ Clears current CP/M command line.

CTRL-@ Page offfon — video disptay scrolling is enabled or disabled. Valid during
operator input enly and not subject o user program contral.

CTRL-1 Clears type ahead buffer.
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VIDEC ATTRIBUTES

Attributes are set by the SuperBrain || when particular escape sequences (see previous list) are
received by the Console Cut routine of the CP/M BIOS (and subsequently the CRT controiler). The
escape sequence consists of an ESC(ape), followed by a TILDE, followed by a hexadecimal
representation of the attribute desired. The hexadecimal format is 1B 7E NN whare NN assumes

the following value as desired. b

- A2H - B 81H - a :
62H - b 41H - A :
48H - H 4EH - N
68H - h 67H - g
55H - U 47H -G
75H -u 53H-S
52H - R 73H-s
72H - r

The following program written in MBASIC language distributed with your SuperBrain |I, shows a
technique for attribute manipulation.

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
380
390
420
430
450
470
471
472

430

CYy = 20
CX =5
REM Clear screen and then show some of the SuperBrain ! video attributes.

REM

PRINT CHR$(12)

REM first line is normatl

GOSUB 510

PRINT “SuperBrain Il Video Attribute Demo”
AEM

REM Now turn on inverse video and reprint line.
REM

CX = 7:GOSUB 510

PRINT CHR$(27); © R™;

PRINT *‘SuperBrain Il Video Attribute Demo”’
REM

REM Now turn on half intensity and reprint ling
REM

REM

CX — 9:GOS5SUB 510

PRINT CHR$(27);"* H™";

PRINT *‘SuperBrain Il Video Attribute Demo”

REM

REM Turn inverse back off and turn underlining on
REM

CX = 11:GOSuUB 510

PRINT CHR&(27); "' r'"; CHR$(27)," U,

PRINT **SuperBrain [l Video Attribute Demo”'

REM

REM Turn half intensity off but leave underlining on
REM

CX = 13:GGSUB 510

PRINT CHR$(27);" h''":

PRINT '"SuperBrain |l Video Attribute Demo”

REM

REM Now normaiize the video attributes

6831010
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473 REM

474 PRINT CHR$(27):"* N

480 PRINT

490 PRINT ;
500 END ‘
510 Print CHR$(11)

520 PRINT=GHR(27):;"Y"; CHAS(CX + 31);,CHAS = (CY  31); ;
530 RETURN

CURSOR POSITIONING FOR DISPLAY CONTROL

Cursor positioning is easily accomplished using the ESC Y row column escape sequence. The
proper row, column coordinates can be determined by referencing the SuperBrain Il screen
layout in this section.

The example program that follows, written in MBASIC, shows one method of accomplishing
screen control,

MEMCRY MAP/SCREEN INITIALIZATION

This BASIC program fragment will clear the screen and set the **“HOME" position to be memory
address &HF800. The user can then “'POKE” characters into the next 1,920 locations of screen
memaory.

NOTE: Line number 1110 leaves the cursor at the top of the screen. The cursor can, at this time,
be moved where the user wishes with standard escape sequence cursor positioning commands.

1090  PRINT CHR$(12);

1100 FOR ! = 1 to 23:PRINT ** " :Next |
1110 PRINT ** ;' CHR$(1);

1120  RETURN

The next example program, also written in MBASIC, shows an example of cursor positioning.

100 REM Clear the Screen

110 PRINT CHR$(12)

120 REM Position the cursor at row 20 column 30
130 CX = 20

140 CY = 30

150 GOSUB 2000

160 PRINT “* _POSITION 20, 30"

170 REM Position the cursor at row 5 column 20
180 CX =5

190 CY = 20

200 GOSUB 20060

210 PRINT “* —POSITION 5, 20"

220 REM Home cursor and then end

230 PRINT CHRS(1},

240 END
2000 REM Cursor Positioning Subroutine
2010 REM

2020 REM This subroutine clears the MBASIC line output character counter
2030 REM and then positions the cursor at the locations specified by the
2040 REM variables CX and CY where CX is the line number and CY is the

6831010 4-31
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REM column number. These variables must be set by the program before

REM entering the subroutine

REM =

REM NOTE: Home paosition on the screen is row 1 column 1

REM N

PRINT CHR$(11)

PRINT CHR$(27),"Y"";CHR$(CX + 31}LCHR$(CY + 31);
TURN

6831010



[ ]
mnnnuavau_.Mn-n-ucnn—“-h.u-nu_.u.-_nCuvau-v-n-uonn-u..noucnu-u-.n.uvnn__—-n-vnu« M..‘.Qu
" (e
x4 K4
t£4 | &
iz Y
—— ———
oz 3R 4
—4—— —
[ 1% HIR S
4 —
n 8
41 o Ll
—— P —
s ‘suonsod / J /w
| ! ua8108 214108dS 0} SS509R ASES pue yOIND apiacid |m $IUL TRWIOd UdBING 1
51 SIYL IO uMOYyS Se §1310BIeYD Buissaippe aaljaadsal May) Gl SISGUNU UwIN|oD ANIT $NLVLS %
- pue Mol JO 8iqel ' ueluew O} (nydiay 1) puly Aew rawwelboid valedandde uy 1]
rl B
(S — DEADS3 05 0¢ irlA
€ $ 14053 S Z ]
——— ds ds & 083 1 {awok) | —
o ANVWINOD NWN100 Mo AV1dS 0 N33HOS, +«ln
—1— saull 1
1 :adwexy "sI8ioeey3 (08 - | = O UWNod ay) ve LINT]
- PUB ipZ - | = 1) 13]9RIBYI MOI 3Y] YJOG J1BI0] 'PUBLLIWOID 2 ‘1 *A ‘08T auy) Buisn ——
oL o] oL
TI: ‘Sucilsod usalas oy1oads Buissaippe pue Bueoo) i
6 10 UEEQ Asea ue sapiacid eaue ABidsIp uIBIGISCNS 943 JO 1BWIOH UB3IDG SIYL / 131320840 08 1K)
8 e
L v ¢
? %
& i . 1t e
L] Iy Sl
r ' LI
— —
£ -‘ ulE
e | IlTul_
z ife ©
—
o
~..u_.__.._.-...,I<n,u~>-t.a.m-._;o..l,-q_xu..nu-o_nuv_“.....-_._.\‘|.+-,_-ﬂ.-::.—m
o
o

aaon.uvnu—eﬁ.hnacnﬂ—oonn.nvnu—mo.h.avnu—w-.n-a'ﬂuwm-nu-uvnu—no..ndu-ﬂn—w.un..-nn—

] L 1

LNOAVT N33HIS NIVHEH3dNS




: szmv * T

SuperBrain |l
Users Manual
Miscoilaneous Operational Information

INTERPRETING THE ASCIl CODE CHART

The figure below illustrates a conventionally arranged ASCIl code chart divided into three
sections corresponding to controt codes (column O to 1) upper case characters {(columns 2, 3, 4,
and 5), and lower case characters {columns 4 and 5).

s

0 0 0 0 1 1 1 1
b? % Dy %] %] ol | % %) Yol M
SRR ES
} ‘ } i row} 0 1 2 3 4 5 6 7
0 0 [ ] 0 NULIDLEI SP [ o @ P > p
0 0 0 1 1 {SOM|DCT| ! [ A |l Q a q
0 ¢ 1 [i] 2 STX | DC2 2 B R b r
0 o | 1 1] 3 ETX{DC3 | # 3 cl|ls ¢ s
0 1 0 0 4 EQT|DCA [ § 4 D T d t
0 1 0 1 5 TENG| NAK | % 5 E u ) v
0 1 1 0 6 |ACK|[SYN| & 6 F v f v
0 1 1 1 7 BEL | ETB ' 7 G w [*] w
1 0 0 0 8 BS [CAN| | 8 H X h X
1 0 0 t 9 HT | EM | ) 9 i Y i y
1 0 1 0 10 LF [SuB| * J Z i z
1 0 1 1 " VT [ESC] + : K 3 K [
1 1 0 0 12 FF ] FS | | < L]\ L !
1 1 0 i 13 |[CRIGS [ = | = | ™ [ ] m :
1 1 1 0 14 [ SO RS > | N A n | ~
1 1 1 1 15 81 us 7 ? (8] —_ [ DEL

CONTROL CODE CHART

The foliowing is a list of the hexadecimal equivalents of the control codes. The CONFIGUR
program accepts only hexadecimal values when reassigning the keypad, so these are listedas a
programmer convenience. Use caution whan reassigning the values on the keypad, and recall
that you may enter ‘R’ to restore the pad to its original configuration if you desire.

Clri-A 01H Ctri-J DAH Ctrl-§ 13H
Cirl-B 02H Ctri-K OBH Ctrl-T 14H
Ctr-C 03H Ctrl-L OCH Ctrl-J 15H
Ctrl-D O4H Ctrl-M OCH Ctrl-v 161
Ctrl-E O5H Ctri-N OEH Ctrl-w 17H
Ctrl-F 08H Ctrl-C OFH Ctri-X 18H
Ctri-G O7H Ctrl-p 10H Cirl-yY 19H
Ctrl-H O8H Ctrl-Q 11H Ctrl-Z 1AH
Cirl-l QSH Ctri-R 12H

After all corrections have been entered, pressing the ‘RETURN’ key will save your new
parameters on the disk. This must be done at the main menu of selections. Then press both RED
keys when instructed to force a 'cold boot’ of the Operating System and properly load your new
changed parameters.

Control cedes are not disptayable unless in the transparent mode. Some of these codes affect the
state of the terminal when they are received by the display electronics. For example, the code
SOH causes the cursor to go to the home position, and code DC2 turns or: the printer port. Codes
which have no defined function in the SuperBrain It software are ignored if received. The set of 64
upper case alphanumeric characters is sometimes referred to as '‘compressed ASCII.
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CONTROL CODE CHART (continued)

If the terminal is set for upper case operation only {CAPS LOCK), lower case alpha characters
from the keyboard are automatically transiated and displayed as their upper equivaients (columns
4 and 5). |f the DEL ¢ode is received, it is ignored. Lower case characters received from the input
RS-232C port are displayed as lower case.

The seven bit binary code for each character is divided into two parts in this chart. A four-bit
number represents the four least significant bits (B1, B2, B3, B4) and a three-bit number
represents the three most significant bits (B5, B8, B7). The chart above alsc is divided into 8
columns and 16 rows. This offers two ways of indicating a particular character's code. The
character code is indicated as either a seven-bit binary number or as a column/row number in
decimal notation. For exampie, the character M is represented by the binary number 1001101 or
the alternative 4/13 notation. Similarly, the control code VT is represented by the code 0001011 or
the alternative 0/11 nétation.

For the SuperBrain 11, the high order bit is used tc determine switching between the primary and
secondary character sets. This eighth (or high order) bit is not shown in this chart but exists and
can be manipulated from user programs.

WORDSTAR CONSIDERATIONS FOR SUPERBRAIN Il

This is to set up a version of WordStar for the SuperBrain il that uses the SuperBrain Il in a
memory mapped mode. The following variable names are in appendix D of the WordStar manual
("“Terminal Patch Area’’). The following items need to be set as indicated:

0264 UCRPOS JMP 0204H ; User cursor posttioning
routine for memory map
operation.

Q2A4 INISUB JMP 02EOH ;. Jump to the SuperBrain It

: initialization routine.
02B0  MEMAPYV DB OFFH : Turn memory map mode on
02B1 MEMADR DB OFBOCH . Address of video screen RAM.
02E0 MORPAT CALL  Q2E8H ; Initialize the SuperBrain "
02E3 DEC A ; video memaory map.
02E4 CALL 0233H

Q2E7 RET -

02E8 XRA A

02E9 LXI H,0E434H SR

02EC MVI B,18H

02EE MOV MA

Q2EF INX H

02F0 DEC B

02F1 JNZ 02EEH

02F4 LXI H,0000

Q2F7 SHLD  CFE400H

02FA SHLD  0E414H

02FD SHLD QE416H

0300 SHLD OE412H

0303 RET

0304 XCHG

0305 " UMP  0300H

If the user has the reverse video character set EPROM installed in the secondary character set
EPROM positicn, WordStar can also highlight certain items by setting the foliowing value:

02B3 HIBIV DB OFFH - Hightight using the high bit
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SERVICING PROCEDURES

Your SuperBrain !l Video Terminal is warranted to the original purchaser for 90 days from date of
shipment. This warranty covers the adjustment or replacement, F.O.B. Intertec’s plant in
Coiumbia, South Carolina, of any part or parts which in Intertec’s judgment shall disclose to have
been originally defective. A complete statement of your warranty rights is contained on the inside
back cover of this manual. ‘s

To qualify for receipt of future technical documentation updates, please complete the Warranty
Registration Form {contained in this section) and return it to Intertec Data Systems within 10 days
of receipt of this equipment. Be sure to include the serial number of the specific terminal you are
registering. The serial number of your terminal can be found on the right hand side of the rear /O
panel (locking from the rear). A Customer Comment Card is also enclosed for your convenience if
you desire to make comments regarding the overall operation andfor adaptabllity of the
SuperBrain Il to your particular application.

IF SERVICE IS EVER REQUIRED:

If you should ever encounter difficulties with the use or operation of this terminal, contact the
supplier from whom the unit was purchased for instructions regarding the proper servicing
technigues. Service procedures differ from dealer to dealer, but most Intertec authorized service
dealers can provide local, on-site servicing of this equipment on a per-call or maintenance
contract basis. Plus, a wide variety of service programs are available directly from the factory,
including extended warranty, a module exchange program, and on-site maintenance from a wide
variety of locations within the U.S.

Contact our Customer Services Department at the factory for rates and availability if you desire to

participate in one of these programs. It you are not covered under one of the programs -
described above and service cannot be made available through your local supplier, contact
Intertec’s Customer Services Department at (803) 798-9100. Be prepared to give the following

information when you call:

1. The serial number of the defective equipmeént. If you are returning individual moduies to the
factory for repair, it will be necessary to have the serial number of the individual modules
alsu. The serial number-of the entire terminal may be found on the right hand side ot the rear
11O panet (looking from the rear). Module serial numbers are listed on white stickers placed in
conspicucus locations on each major module or subassembly of the terminal. NOTE:
Individual modules eannet be returned to the factory for repair unless you originally
purchased your unit from the factory. If your unit was purchased through a Dealer or CEM
vendor, and you desire factory repair, then the entire terminal must be returned.

2. The name and location of the Dealer and/or Agent from whom the unit was purchased.

3. A complete description of the alleged failure {including the nature and cause of the failure if
readily avaitable).

The Customer Services Department will issue you a Return Material Authorization Number (RMA
Number) which will be valid for a period of 30 days. This RMA Number wiil be your official
authorization to return equipment to IDSC far repair only. The Customer Services Department will
also give you an estimate, if requested, of the time it should take to process and repair your
equipment. Turnaround time on repairs varies depending on workloads and availability of parts,
but nermally your equipment will be repaired and returned to you within 10 working days of its
receipt, |f your repair is urgent, you may authorize a special $50 Emergency Repair fee and have
yeur equipment repaired and returned within no maore than 48 hours of its receipt at our Service
Center. Ask the Customer Services Department for more informalion aboul (his prograr.
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SERVICING PROCEDURES (continued)

IMPORTANT: Any equipment returned to Intertec without an RMA Number will result in the
equipment being refused and possible cancellation of your SuperBrain i warranty. Also if your
RMA Number expires, you must request a new number. Equipment arriving at Intertec bearing
an expired RMA Number will also be refused.

After securing an RMA Number from the Customer Services Department, return the specified
modules and/or complete terminals to Intertec, freight prepaid, at the address below. NOTE: The
RMA Number must be plainly marked and visible on your shipping label to prevent the
equipment from being refused at intertec’s Receiving Department.

ATTN: SUPERBRAIN SERVICE CENTER
Intertec Data Systems Corporation
2300 Broad River Road
Columbia, South Carolina 29210

To aid our technicians in troubleshooting and correcting your reperled maliunction, please
complete an Intertec Equipment Maifunction Report (contained in this section) and enclose it with
the equipment you intend to return to the factory.

Be sure a decfared value equal to the price of the unit is shown on the Bill of Lading, Express
Receipt or Air Freight Bill, whichever is applicable. Risk of loss or damage to egquipment during
the time it is in transit either to or from Intertec’s facilities is your sole responsibility. A declared
value must be placed cn your Bill of Lading to insure substantiation of your freight claim if
shipping damage or loss is incurred.

All equipment returned to an Intertec Service Center musi be freight prepaid. Equipment not _

prepaigd on arrival at Intertec's Receiving Department cannct be accepted. Upon repair of
equipment under warranty, it wilt be returned to you {reight prepaid, via UPS ar equivalent ground
transportation. All repaired eguipment not covered by warranty will be returned, F.O.B. the
factory in Columbia, Scuth Carolina, via UPS or equivalent ground transportation unless you
specify otherwise.

INSTRUCTIONS FOR HANDLING LOST OR DAMAGED EQUIPMENT

The goods described on your Packing Slip weré delivered to the Transportation Company at
Intertec’s premises in complete dand gouod condilion. Hany of lhe goods called for on this Packing
Slip are short or damaged, you must file a claim WITH THE TRANSPORTATION COMPANY FOR
THE AMCUNT OF THE DAMAGE AND/OR LOSS.

IF LOSS OR DAMAGE IS EVIDENT AT TIME OF DELIVERY:

If any of the goods called for on your Packing Slip are short or damaged at the time of delivery,
ACCEPT THEM, but insist that the Freight Agent make a damaged or short notation on your
Freight Bill or Express Receipt and sign it.

IF DAMAGE OR LOSS IS CONCEALED AND DISCOVERED AT A LATER DATE:

If any concealed loss or damage is discovered, notify your locai Freight Agent or Express Agent
AT ONCE and request him to make an inspection. This is absclutely necessary. Unless you do
this, the Transportation Company will not consider your claim for loss or damage valid. If the
agent refuSes to make an inspection, you should draw up an affidavit to the effect that you notified
him on a certain date and that he failed to make the necessary inspection.
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SERVICING PROCEDURES {continued)

After you have ascertained the extent of the loss or damage, ORDER THE REPLACEMENT PARTS
OR CCMPLETE NEW UNITS FROM THE FACTORY. We will ship them to you and bill you for the
cost. This new invoice will then be a part of your claim for reimbursement from the Transportation
Company. This, together with other papers, will properly support your claim.

IMPORTANT: The claims adjustment procedure for UPS shipments varies somewhat from the
procedure listed above for regular motor and air freight shipments. If your equipment was
shipped via UPS and sustained either damage or loss, the UUPS representative in your area must
initiate the cfaim by inspecting the goods and assigning a freight claim number to the damaged
equipment. The representative will attach a '‘Call Tag'' to the outside of the equipment box which
will be your authorization to return the merchandise to our factory for claim adjustment. Upon
receipt of this damaged equipment, we will perform the necessary repairs, process the
appropriate paperwork with UPS and return the equipment to you. Please allow time for
processing of any type claim. Normal time for proper processing of a UPS claim is 15-30 working
days.

Remember, il is extremely Imperiant that you do not give the Transportation Company a clear
receipt it damage or shortages are evident upon delivery. It is equatly important that you call for
an inspection if the loss or damage is discovered later. DO NOT, UNDER ANY CIRCUMSTANCES,
ORDER THE TRANSPORTATION COMPANY TO RETURN SHIPMENT TQO CUR FACTORY OR
REFUSE SHIPMENT UNLESS WE HAVE AUTHORIZED SUCH RETURN.

ADDITIONAL TECHNICAL DOCUMENTATION

Detailed technical documentation (i.e., schematics) describing the operation of the SuperBrain |1
Video Terminal and the electrical interconnection of its various modules is available at nominal
coust directly from intertec Data Systems Corporation. However, due to the confidentiality of this
technical information, it will be necessary to sign and return the Documentation Non-Disclosure
Agreement (appearing on the next page) denoting your concurrence with its terms and
conditions. ..

The handling and processing costs of SuperBrain Il technical documentation is $50. Due to the
large amount of requests being precessed and the relatively small handling costs involved, we
must request that you enclose payment ($50) upon return of your Non-Disclosure Agreement.
Normalty the documents will be mailed to you within 15 to 30 days after receipt of your payment
and a signed copy of the Agreement. (IMPORTANT: Tha technical documentation wili be mailed
10 the address listed at the top of the Non-Disciosure Agreement.) -or prompt processing of your

documentation reguest, please forward your sigred agreement and payment to:
Customer Services Department
Intertec Data Systems Corporation
2300 Broad River Road
Columbia, South Carclina 28210

NOTE: Formal technical documentation for the SuperBrain If will be sent to you normally within
10-15 days of receipt of your payment and signed Non-Disclosure Agreement.

IMPORTANT: Payment must accompany your Non-Disclosure Agreement. Agreements sent 1o us
without payment will be discarded without notice.

[SY
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wmm -t Corporate Headguarters: 2300 Broad River Road, Columbia,
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— E{EQTEC SUPERBRAIN Il DOCUMENTATION NON-DISCLOSURE AGREEMENT

South Caroling 28210 « 803/798-3100 » TWX: 8106662115

w

THIS AGREEMENT MADE "BETWEEN INTERTEC
DATA SYSTEMS CORPORATION AND THE ORGAN!-
ZATION AND/OR PERSONS LISTED AT THE RIGHT
AND BECOMES EFFECTIVE ON THE DATE SPECH-
FIED BELOW.

{(PILFASE PRINT CLEARLY. DOCUMENTS WILL BE
MAILED TO THE ADDRESS AT RIGHT)

YOUR COMPANY NAME
ADDRESS
CITY & STATE
TELEPHCNE
YOUR NAME

For and in consideration of receiving confidential doi:umentation on the SuperBrain ™ |ine of terminals
manufactured by INTERTEC DATA SYSTEMS CORPORATICN (hereinafter called INTERTEC) at the date

hereof, the undersigned hereby agrees with INTERT,

(1) The undersigned acknowleges that faormulae,
programs, manufacturing processes, devices,
techniques, plans, methods, drawings, blueprints,
reproductions, data tables, calculations and com-
ponents were designed and developed by INTERTEC
at great expense and over lengthy pericds of time,
and the same are secret and confidential, are unique
and constitute the exclusive property and trade
secrets of INTERTEC, and that any use of such prop-
erty and trade secrets by the undersigned cther than
for the sole benefit of INTERTEC wouid be wrongful,
tortiucus and would cause irreparable injury to
INTERTEC.

(2) The undersigned shall not at any time, without
the express written consent of the Board of Di-
recters of INTERTEC, publish, disclose, use or di-
vulge to any person. firm or corporation, directly or
indirectly, or use for his own benefit or the benefit of
any person, firm, or use other than to effect repair of
INTERTEC manufacturing equipment, and property
above described, trade secrats or confidential infor-
mation of INTERTEC, its subsidiaries and its af-
filiates learned or obtained by its subsidiaries and its
affiliates learned or obtained by him from INTERTEC,
including, but not limited to the information and
things set forth in paragraph 1 hereinabove.

{3) This agreement shall be binding upon the
undersigned, his personal representatives, succes-
sors and assigns. and shail run to the benefit of
INTERTEC, its successors and assigns.

EC as foliows:

(4) Upon termination of the association of the
undersigned with INTERTEC or its subsidiaries. the
undersigned shall promptly deliver to INTERTEC al!
drawings. blueprints, reproductions, manuals, let-
ters, notes, notebooks, reports, data, tabies, caicula-
tions or copies thereof, components, programs, and
any and all cther secret and confidentiat property of
INTERTEC, its subsidiaries and affiliates, including,
but not limited to, all of the property set forth in
paragraph 1 hereinabove which are in the posses-
sion or under the control of the undersigned.

(5) The. undersigned hereby acknowiedges and
agrees that in the event of any viclation hereof,
INTERTEC shall be authorized and entitled to obtain
frem any court of competent jurisdiction preliminary
and permanent injunctive relief as weil as eqguitable
accounting of ali profits or benefits arising out of
such viclaticn which rights or remedies shall be
cumulative and in addition to any rights or remedies
tc which INTERTEC may be entitied and that the
undersigned shall further be directly liable for any
and all reascnable attorney's fees incurred by
INTERTEC to enforce this Agreement against the
undersigned in a court of law.

(A) The foregoing understanding shall apply to
any subsequent meeting and/or communications
between INTERTEC and the above mentioned or-
ganization relating to the same subject manner,
unless modified in writing as to any such subsequent
meetings and/or communications.

We would appreciate your signing and returning to us, prior to the release of INTERTEC product
documentation, the originai copy of this agreement denoting your concurrence with the foregoing provi-

sions.

AGREED TO: INTERTEC DATA SYSTEMS CORPORATION
(YOUR NAME OR COMPANY - PLEASE PRINT) SIGNATURE:

YOUR SIGNATURE:

In addition to the terms listed abowve, | further certify that i am duly

authorized to sign this document on behalf of the organization and/or FOR OFFICE USE ONLY

parsons requesting that this imformation be supplied by INTERTEC. DATE 5CYD PROCESSED BY

YOUR NAME; - OTHFR RELEASES DATE INVOICE MO

YOURTITLE: «

TODAY'S DATE:




—— |NTEQTEC BE SURE TO INCLUDE YOUR SERIAL NUMBER HERE.
j E DATA SERIAL NO.
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‘ " Corporate Headquarters: 2300 Broad River Road, Golumbia, South Carofina 29210 ¢ B03/798-9100 » TWX: 810666-2115

SUPERBRAIN |1 LIMITED WARRANTY REGISTRATION FORM

IMPORTANT: This form should be completed within ten days of receipt of your SuperBrain i
Video Computer System and returned to intertec at the following address:

intertec Data:Systems Corporation
2300 Broad River Road
Columbia, South Caroling 29210

Attn: Warranty Registration Department

All warranty liability is limited to that expressed in most recent edition of the SuperBrain H
Video Computer User’s Manual as published by Intertec Data Systems Corporation.

W dkeod ko koW N

Date Received: Purchased from:
Company:
Name: Address

‘ Title: City: |
Address Telephone: _{_ )
City: Sales Agent:
Country: QOraer Placed On:
Telephone: _{_ ) Price Paid:

LR R SRR EE]

Where did you first hear about the SuperBrain? From a [J Magazine O Dealer [J Friend

Why did you decide to purchase the SuperBrain? [0 Features [J Price OAppearance

Was the Dealer and/or Sales Agent knowlegeabie about the SuperBrain? CIYES [ONO

Please explain.

a

Questions on the reverse side must be completed o validate your warranty
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Were you inlroduced 1o any olher Intertec products? O YES ONGC (it yes, please

indicate other products which were mentioned.)

Aue you aware ol other intertec products? [ YES 1 NO (If yes, which ones?)

What cther microcumputer related products will you be purchasing in the next 12 months?

O Video Terminals O Printers {matrix) O Printers (character) {1 Disk Systems [] Other

What is your application for the SuperBrain? [0 Business [ Scientific O Educationai [ Other

What are your comments in general concerning the overall operation of the SuperBrain?

[ OQutstanding O Excellent [1 Geed 1 Average O Unsatisfactory

Would you like to be placed on our mailing lists? O YES [0 NO

May we use your name as a favorabie reference for other customers in your area desiring to
purchase a SuperBrain? O YES [1 NO

Thank you for purchasing the SuperBrain Il Video Computer System. If we may be of further
assistance to-you, ptease contact our Gustomer Service Department at the address on the
reverse side of this form.




= BI/IE/Q\TEC EQUIPMENT MALFUNCTION REPORT
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| e <. COTDOTAlE HeQdquarters: 2300 Broad Aiver Road, Columbia, South Carolina 25210 « 803/798-5100 » TWX: 810-666-2115

(]

THIS EQUIPMENT PURCHASED FROM:

.

LY

Dealer Name; ‘- Address

City & State Telephone Area _( )

Dear Customer: o )

We are trying to manufacture the most reliable product possible. You would do us a great courtesy by com-
pleting this form should you experience any faiiures. Enciose this form with the equipment you intend to
return to the dealer or factory for service. (Additional copies of this form available upon request.)

1. Type Unit Serial No.

Modute (if applicable)

2. Component failed (if available, include Name and Number)

3. Description of failure (include cause of failure if readily available)

4. Approximate hours/days of operation to failure

5. Failure occurred during: )

7 Initial Inspection O Customer Installation [J Field Use

B, Personal Comment:
Your Name Address
City & State Zip Phonel )
Date Signeg

Return this form and equipment to your local dealer or to the factory at the address below.

ATTN: SUPERBRAIN SERVICE CENTER
Intertec Data Systems Corpaoration
- 2300 Broad River Road
Columbia, South Carolina 29210

D8 - 505A
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Our past and present customers are directly responsible for the evolution of the SuperBrain
as you see it presented in this manual. Before Intertec began research and development on the
SuperBrain, an extensive user survey was conducted 1o ascertain optimum video computer
price/performance ratios to enable us to capture @ major portion of the video computer market. In
order that we continue with our commitment to excellence in engineering, production and
marketing, we wouid appreciate your comments below regarding your overall opinion of the
SuperBrain. All comments are given careful consideration in future product design and become
the property of Intertec Data Corporation. -

(1) What are your comments concerning the overall appearance of the SuperBrain? (You may
want to comment on color, size and construction.)

‘ (2) What are your comments (in general) concerning the overali operation of the unit?

(3) What features about the-unit do you Hke best?

(4) What features about the unit do you like ieast?

A

Please see additional questions on the reverse side
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{5) Briefly describe your application for the SuperBrain,

hY

(6) What other microcomputer systems do you feet are cbmparable to the SuperBrain in bolh
price and performance?

(7) What changes and/or modifications to the SuperBrain could be made to render it more
suited to your application? '

{(8) Your candid comments regardfng' the operation of and application for the SuperBrain are
greatly appreciated. Address your comments and/or suggestions to:

PRODUCT SERVICES MANAGER
Intertec Data Systems
2300 Broad River Road
Columbia, Scuth Carolina 29210

(9) If you desire to be contacted by our service, marketing or technical statf regarding these
comments, please give us your complete name, address and phone number below. (This in-
formation is optional.)

Company Name
Address
City, State & ZIp

Contact;
Phone: AREA { ) EXT

-

I would like to be contacted by your: [T Marketing  [J Technical I Service Department
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In order to insure that you are provided with a document that will satisfy all of your information re-
quirements as well.as one that is error free and easy to use, we would like to ask you to supply us
with any comments, suggesticns, or errors you have found. The space below is provided for this
input. Return the completed form to;

ATTN: TECHNICAL SERVICES MANAGER
ntertec Data Systems Corporation
2300 Breoad River Road
Columbia, South Carpolina 29210




