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NOTICE

All statements, program listings, technical information and recommendations with
respect to the product described in this manual, the accuracy or completeness thereof
is neither guaranteed nor warranted by Intertec Data Systems Corporation.

Intertec Data Systems Corporation reserves the right to make improvements in the
product described in this manual at any time without notice.

CONFIDENTIAL
AND
PROPRIETARY INFORMATION

Information presented in this manual is furnished for customer reference only and is
subject to change. : '

This document is the property of Intertec Data Systems Corporation, Columbia, South
Carolina, and contains confidential and trade secret information. This information may
not be transferred from the custody or control of Intertec except as authorized by
Intertec and then only by way of loan for limited purposes. It must not be reproduced in
whole or in part and must be returned to Intertec upon request and in all events upon
completion of the purpose of the loan.

Neither this document nor the information it contains may be used or disclosed to
persons not having a need for such use or disclosure consistent with the purpose of
the loan without the prior express written consent of Intertec.
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CONGRATULATIONS ON YOUR PURCHASE OF INTERTEC’S SUPERBRAIN II
VIDEO COMPUTER SYSTEM

Your new SuperBrain Il Video Computer was manufactured at Intertec’s new 120,000 square foot
plant 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 terminal, contact the dealer from whom the unit was purchased for instructions regarding
the proper servicing techniques. If service cannot be made available through your dealer,
contact Intertec’s Customer Services Department at (803) 798-9100.

As with all Intertec products, we would appreciate any comments you may have regarding your
evaluation and application of this equipment. For your convenience, we have enclosed a
customer comment 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 Il 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 other Intertec products.

INTERTEC
j E DAIA
SYSEMS,
Corporate Headquarters: 2300 Broad River Road, Columbia, South Carolina 29210 e 803/798-9100 @ TWX: 810-666-2115

Intertec’s new one hundred and twenty thousand square foot corporate and manufacturing facility in Columbia, South Carolina
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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 1l in such a manner as to virtually eliminate the possibility of obsolescence.

Many competitive alternatives to the SuperBrain || available today provide only limited capability
for high level programming and system expansion. Indeed, most low-cost microcomputer
systems presently available quickly 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 Il, 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 Il 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 an incredible breakthrough in
the microcomputer marketplace.

Browse through our operator’s manual and sit down in front of a SuperBrain Il 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.
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»%% [IMPORTANT *

Do not attempt to write or save programs 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 ‘BAD SECTOR’ error.

Before using your SuperBrain Il, please copy 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 INSURE THAT NO DISKETTES ARE
INSERTED INTO THE MACHINE. NEVER TURN THE MACHINE ON OR OFF WITH
DISKETTES INSERTED IN IT. FAILURE TO OBSERVE THIS PRECAUTION WILL MOST
DEFINITELY RESULT IN DAMAGE TO THE DISKETTES.

Vil 6831010
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INTRODUCTION

The Superbrain |l 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 Il 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, balf-intensity, underlining, and reverse video 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, non-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 I
utilizes 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 Il to deliver superior, competitive performance.

Standard features of every SuperBrain Il include: two mini-floppy disk drives with up to 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 universal 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 to 9600 baud are available and
selectable under program control.

Other standard features of the SuperBrain Il 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 Il has been designed around five (5) basic modules packaged in an
aesthetically pleasing desk-top unit. These major components are: the Keyboard/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 removal and reinstallation.

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 manufactured ‘‘in-house’ by Intertec. A high-
impact structural-foam material is covered with a special ‘‘felt-like’” paint to 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 Research
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A wide variety of programming tools and options are either planned or available for the
SuperBrain 1. Software development tools available from Intertec include Basic (standard) and
Fortran (optional) programming languages. A wide variety of applications packages (general
ledger, accounts receivable, payroll, inventory, word processing, etc.) are available to operate
under SuperBrain Il CP/M Disk Operating System from leading software vendors in the industry.
Disk storage capability is expandable by interfacing the SuperBrain Il to a rigid disk which
increases on-line storage to 10 megabytes or more.

The high performance ratio of the SuperBrain Il has rarely been equalled in this industry. By
employing innovative design technigues, 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 control
requirements, your SuperBrain Il should provide unparalleled reliability in any application into
which it is placed.
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SYSTEM SPECIFICATIONS

FEATURE DESCRIPTION
CPU
Microprocessors Twin Z80A’s with 4MHZ Clock Frequency. One Z80A (the

host processor) performs all processor and screen related
functions. The second Z80A is ‘‘down-loaded” by the host
to execute disk /0.

Word Size 8 bits
Execution Time 1.0 microsecond register to register
Machine Instructions 158
Interrupt Mode All interrupts are vectored
FLOPPY DISK

Storage Capacity

(Formatted) SuperBrain Il Jr — 328 KB
SuperBrain Il QD — 680 KB
SuperBrain Il SD — 1.5 MB

Data Transfer Rate 250K bits/second

Average Access Time 250 milliseconds. 6 milliseconds track-to-track.
Media 5%-inch mini-disk

Disk Rotation 300 RPM

INTERNAL MEMORY
Dynamic RAM 64K bytes dynamic RAM
Static 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 buffer. The remaining RAM is used for attribute

storage.

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

DAY/DATE CLOCK Provides continuous time display. Maintains time and date

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

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

Display Format 24 lines x 80 characters per line

6831010 1-3
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FEATURE

Character Font

Display Presentation

Bandwidth

Cursor
COMMUNICATIONS

Screen Data Transfer

Auxiliary Interface

Main Interface

Transparent Mode
Parity
Transmission Mode

Addressable Cursor

SYSTEM UTILITIES
Disk Operating System

DOS Software
BASIC

OPTIONAL SOFTWARE

Languages

SYSTEM SPECIFICATIONS (continued)

DESCRIPTION

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

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

20 MHZ

Reversed image (block cursor)

Memory-mapped at 38 kilobaud.

Simplified RS-232 asynchronous. Parallel interface
available. Baud rates are software selectable 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, one and one-half, or two stop bits.

Direct positioning by either discrete or absolute
addressing.

CPIM 2.2

An 8080 disk assembler, debugger, text editor and file
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.
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SYSTEM SPECIFICATIONS (continued)

FEATURE

Application Packages

KEYBOARD

Alphanumeric Character Set

Special Features

Numeric Pad

Cursor Control
INTERNAL CONSTRUCTION
Cabinetry

Componernit Layout

ENVIRONMENT
Weight
Physical Dimensions

Environment

Power Requirements

6831010

DESCRIPTION

Extensive software development tools are available
including software 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 ASCII characters.
N-key Rollover, type ahead, and key repeat

0-9, decimal point, comma, minus and four cursor control
keys. Reprogrammable 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: 0° to 85° C; 10 to 95%
relative humidity — non condensing.

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

1-5
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INTERNAL CONSTRUCTION

Perhaps the most remarkable feature of the SuperBrain Il 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.
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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 result 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 Il twin Z80A microprocessors. One Z80A (the host processor) performs all processor
and screen related functions while the second Z80A can be ‘‘downloaded” to execute disk I/O
handling routines. 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 II's main
power supply module. Connection of this module to the disk drive modules is via a separate
ribbon cable. Separate connectors also exist for the CRT display signals and serial /O ports.

CRT DISPLAY MODULE

The CRT Display Module consists of a 12 inch, high resolution, cathode ray tube mounted in a
rigid aluminum chassis. The faceplate of 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 chassis to facilitate ease of
removal and subsequent repair. In this manner, either 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
connection to SuperBrain [I's Keyboard/CPU Module.

18 6831010



SuperBrain |l
Users Manual
Introduction

MAIN POWER SUPPLY MODULE

The SuperBrain II'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 required to power the
Keyboard/CPU module, the Video Module, and disk drive.

Sectio
1

TRANSITION BOARD

This board contains the RS-232 serial I/O connectors and video brightness control. It connects to
the video module and the keyboard/CPU module.

6831010 1-9
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DISK DRIVE MODULES

The SuperBrain Il has a specially designed double-density disk drive subassembly. Each
SuperBrain Il 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
located just behind the drive assemblies themselves. Data to and from these drives is routed via a
single 34 pin ribbon cable connecting the drives to the Keyboard/CPU module.

Front View of SuperBrain Il Drive Assembly

—

Side View of SuperBrain Il Drive Assembly

6831010
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THEORY OF OPERATION

The SuperBrain Il 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 I/O is also connected to uP1. This I/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. The 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 memory access is created by the memory timing generator.

The CRT-VIDEO 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 all the timing necessary to display 24 rows of characters with 80
characters per row. Thus the screen can display a total of 1,920 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 buffer 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 at the last 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 control of the processor bus by generating a bus request. After
acquiring the bus, it reads 80 characters from the CRT buffer and loads them into the 80 x 8 shift
register. This data is then recirculated in the buffer for the next nine scan lines to produce one
row of video characters. Therefore, there are twenty-four DMA cycles 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 blanking interrupt, the
address registers in the CRT controller are initialized to the correct top-of-page address and the
cursor register is also updated.

The Interface Controller is basically three 8 bit 1/0 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 Keyboard Encoder scans the keyboard for a key depression, determines its position, and
generates the correct ASCII code for the key. The processor is flagged by the ‘Data Ready’ signal
via the Interface Controller. The character 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 date 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 RS232C 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 used is the maximum that
the processor addressing can support, different 16K banks of main memory must be switched off
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 all disk related I/O functions upon 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 RAM. When uP2 receives this status, it sets the ‘disk busy’
status bit and performs the indicated function. Upon completion, it resets the ‘busy’ bit thus
allowing the main processor (uP1) to retrieve data and status from the RAM.

1412 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 or misplace this diskette as it will be vital for the later operation of the equipment. If 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 to remove the terminal. If you
should experience any difficulties, rotate the carton on its side. With the terminal in this position,
you should now be able to pull outward on the terminal and separate it from the box. Once the
terminal is out of the carton, place it on a table and remove the protective plastic bag which
should be surrounding the terminal. DO NOT DISCARD THE SHIPPING CARTON SINCE IT
COULD POSSIBLY BE USED FOR RESHIPPING AT A LATER DATE.

SET UP

The first step in this procedure is to verify’ that your SuperBrain Il 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 indicate that your unit is set up for either 110 or for a 220 VAC
operation. DO NOT ATTEMPT TO CONNECT THE SUPERBRAIN Il VIDEO COMPUTER SYSTEM
TO YOUR LOCAL POWER OUTLET UNLESS THE VOLTAGE AT YOUR OUTLET 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 Il to the power outlet.

Before 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
wall 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 after approximately 60 seconds,
simultaneously depress the two RED keys located on either side of the alphanumeric keyboard.
These are the master system reset keys and should reinitialize the computer system, thereby
displaying 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 for
approximately 3 to 5 minutes and then reapply power to the unit. If you are still unable to get the
appropriate message to 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 54"’ diskette that was packed with
this manual. Once you have located 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 diskette. Therefore, you may only read programs from 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 diskette. 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 the
operating system.

You are now ready to proceed with inserting the system diskette into the machine. When facing
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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 located in the upper left hand corner of the diskette. This
diskette should contain a message indicating that it is the SuperBrain || DOS Diskette with CP/M
Version 2.2. Be careful to insure that (1) the small aluminum 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 terminal.

It is EXTREMELY important that the diskette be properly oriented before inserting it into the
machine since improper orientation will not allow the operating 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 slight 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 I 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 the screen, try depressing the
RED keys several more times. 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 reinserting 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, close 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 terminal then contact your dealer.

REVIEWING THE SYSTEM DISKETTE

After you have successfully loaded the System Diskette and Disk Operating System (DOS), the
SuperBrain Il is ready to 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 to 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 similar to the following:

A:ED.COM
A:DDT.COM
A:ASM.COM
A:LOAD.COM
A:DUMP.COM

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

A:ED.COM

The first letter on this line is the letter A. This tells you that the information following this letter is
located on drive A. The colon serves as a separator between the drive designator (*‘A’’) and the
file NAME and file 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 loaded 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 diskettes.

Insert the blank diskette into drive B. Follow the procedures outlined in the previous paragraphs
regarding the insertion of the operating system diskette. The only difference is that you will be
inserting the new blank diskette into drive B. Be sure and leave the system diskette installed in
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 disks
before user programs or data can be 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 to select one of the following:

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

CAUTION: SuperBrain 1l Jr and QD diskettes cannot be formatted on SD machines and vice-
versa.
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Once the appropriate option is selected, the operating system will prompt the user to 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 formatted, the read/write 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
* 0-69 for the SuperBrain 1l QD
* 0-159 for the SuperBrain Il SD

After 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 another disk, remove the newly formatted disk from drive B and insert a new blank
diskette into drive B. You may now proceed to format this new diskette by once again entering the
letter F. If you do not wish to format any more diskettes, simply enter a RETURN.

The Operating System should now reload 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 B:=*.*[V] {c>
After you have entered the above command at the 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, its. name will be displayed on the screen. This procedure 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 necessary
to copy the disk operating system itself (which is located on tracks 0, 1) onto drive B. This may be
accomplished by entering the following command at the keyboard:

A > SYSGEN <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 source 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 system will be copied from drive A onto drive B.

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

Once the operating system has been reloaded, you may remove the master disk operating

2-4 6831010



SuperBrain Il
Users Manual
Installation and Operating Instructions

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 remove the copy from
drive B and reinstall it in drive A and close the door on drive A. After you have completed 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
diskette from drive A and reinstall the original master system diskette and repeat the previously
outlined 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

MICROSOFT FORTRAN 80 — comparable to Fortran compilers on large mainframes and
minicomputers. All of ANSI standard Fortran X3.9-1966 is included except the COMPLEX
datatype. Therefore, users may take advantage of the many application programs already written
in Fortran. Fortran 80 is unique 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. Also, if only one module of a program is changed, it is
necessary to recompile only that module. Additionally, numerous optional software packages are
available for use with your SuperBrain Il Video Computer System. If you would like additional
information on these packages, please contact your local Intertec representative.
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SUPERBRAIN Il SOFTWARE SUMMARY

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

CP/M SUMMARY

PROGRAM ENTRY
NAME FUNCTION EXAMPLE
PIP.COM Copies files between devices, logical and physical. PIP B:=A:*.*{cr)

PIP CON: = A:FILE.TYP (cr)
SYSGEN.COM Generates a new operating system on diskette. SYSGEN<cr)
ED.COM Text Editor, allows changes to text files. ED PROGRAM.ASM<(cr)

ASM.COM Assembles an 8080-type assembly language that ASM PROG {cr>
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 <cr>
‘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 (cr)>
contents.
STAT.COM Display file status, device status, or system STAT B:*.*{cr>
characteristics. STAT B:DSK: cr)>
DIR* Displays a disk directory. DIR<cr)
DIR B:cr)
ERA* Erases a disk file. ERA B:PROG.BAKr>
REN* Renames a disk file. REN PROG.ASM=PROGr>
SAVE* Saves memory contents on the disk. SAVE 10 A.COM<cr>
TYPE* Displays an ASCI! listing of a disk file's contents. TYPE PROG.PRN <cr)>

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

* SBIICPM.COM — SuperBrain Il Jr computer. The corresponding BIOS is
SBIIBIOS.ASM.

* QDIICPM.COM — SuperBrain I QD computer. The corresponding BIOS is
QDIIBIOS.ASM. :

* SDIICPM.COM — SuperBrain Il SD computer. The corresponding BIOS is
SDIIBIOS.ASM.

The difference between these models of the SuperBrain || 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 detailed documentation of CP/M usage and capabilities.
INTERTEC UTILITY SUMMARY
Program 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 Il 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 |l
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 alternate
character set built with CSEDIT for documentation purposes.

TIME.COM A program that allows the time maintained by the real time clock to be set
and/or displayed.

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

MBASIC.COM An interpreted type BASIC.

In general, the Intertec utility programs are self-documenting and designed for ease of use. To
support this design further, documentation of these programs follows. The interpreted BASIC
from MicroSoft 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 frequency, 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 |l.

The CONFIGUR program is menu-driven; the user selects the parameter to change, and then
follows the instructions listed. To initiate 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 both RED keys on the keyboard. This action
will force an operating system to reload 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
affected. A summary of parameter selections is included for reference.

Vertical Scan Frequency
The vertical scan frequency is selectable for 50 or 60 Hertz. This compensates for the local AC
line frequency to prevent the display 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 power-up, you may select this feature here. Note that the time is always maintained
internally, even if you choose not to display it. Also note that this setting 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, and the key click feature can
be changed during operation by typing a Control-B (02H).

Main and Aux Port Operation

Choosing these selections will permit you to change the operating parameters of the MAIN and
AUX serial I/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 communicating is capable of operating in the same mode; they
cannot be different. Note also that when changing to synchronous mode, you may need to
change the number of SYNC Characters and the SYNC Character value. When changing to the
asynchronous mode, you may need to change the number of stop bits. Using the synchronous
mode requires different switch settings to 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
(approximately 960 characters/second) to 50 baud (5 characters/second). Select the baud rate
needed to communicate with your peripheral.
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Number of SYNC Characters (Main Port Only)

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 asynchronous mode. Select either 1, 1.5, or 2 stop bits.

Character Length (MAIN and AUX Ports)

You may select the length 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 length. You may, however, select 5, 6, 7, or 8 bit character 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 occurred. 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 ASCII value of 13H (SYN) is used, but any binary
value may be substituted. Make certain that the SYNC Character 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 reprogrammed to any input
values desired. You may, for example, wish to invert the numeric keys on the pad. They will then
correspond to ‘telephone style’ with 1-2-3 on the top row and 7-8-9 on the bottom. You may wish
to replace the keys with control-codes which are accepted by a word processing or text editing
~ program. The key cap 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 to change. Then
press the escape ESC key to indicate 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 a valid 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

Before 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.

To load the format program from diskette, type FORMAT{cr)> 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 diskettes 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 should remember that FORMAT will 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 port 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<cr>. 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
to the console (this will display the file as transmitted). Enter 1 if you 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 file 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 ECHO ON THE CONSOLE:
1 — DO NOT ECHO ON THE CONSOLE
2 — ECHO TO THE CONSOLE

1
ENTER DISC, FILE-NAME, AND FILE-TYPE TO BE 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 auxiliary port.

HEXDUMP.COM will only transfer files which exist on drives A and B. If you enter an erroneous
file-name or disk drive, the program will display an error message. If HEXDUMP.COM is unable to
locate the given file, another error message will 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 locations in the random access memory (RAM). The process takes between
eight and ten minutes to complete.

The test procedure begins by typing 64KTEST{cr) at the keyboard. After the program is loaded
into memory, you will be asked to remove 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 cable. Be sure the Key Click
feature is turned off before running the 64KTEST program. Otherwise, errors will be indicated that
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 memory for the screen is also
undergoing 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 simultaneously. Therefcre, you can 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 this occur, retry the test. If the error occurs frequently, please contact Intertec Customer
Services Department.

TX.COM

The TX utility is written in standard CP/M assembly language. TX is designed 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 is the “‘Slave’ 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 should 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/RX may be used to send any type of CP/M file without
madification including .COM files.

TX is initiated by typing the command/ TX<er>. The TX program will then ‘“‘sign-on”” with an
identifying message and version number and then give the user an option to proceed or abort.
The actual console dialogue appears as:

A> TXLer>

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

When a carriage return is entered to TX, it will attempt 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:

LINK TO SLAVE MACHINE ESTABLISHED
or, if many attempts to link 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 program 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 RECEIVING MACHINE

and the link 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
to indicate that the data is being transferred correctly. It is normal to see a difference of 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 another pair of file names.
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 RX 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 question. If the block cannot be received
correctly 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, or if there is
not enough 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 language 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 destination machine.

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

INTERTEC File Transfer Utility Vers 1.X
From this point on, unless an error condition occurs, no further operator action is required.

As each data block is received, RX outputs 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 to 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 to 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 (AM)YPM)cr>
To enter “military’’ time (0000 thru 2400), 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 set the time. This allows the
user an opportunity to synchronize the time with another timepiece. To display the time, enter:
A > 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 > DATE 04/07/82 WED<cr>
or

A> DATE 04/07/82 WEDNESDAY <{cr>
To display the date, enter:

A > DATE<cr>
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SECONDARY CHARACTER SET OPTION

As was stated in the theory of operation section, the SuperBrain |l 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 will provide a limited number of these alternate 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 sequence given in the attribute
program section. Secondary character set installation procedures will be provided with each set
purchased from Intertec.

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 |l 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 Il Character Set Editor — Ver 1.X
Enter the character sét file name:

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

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

As indicated by the parenthesis, there are four options (0-7F, eXit, Quit, 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 point 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, or a 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 start of next line

‘- — Clear current line

‘1" — Invert pattern dots

2" — Save pattern in temp. buffer
3" — Recall previously saved pattern
7" — Clear character cell

ESC — End editing of character
BRK — Abort with no change to character

6831010 3-9
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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
alternate character set. The following examples are from the standard character set provided

with the SuperBrain Il.

Editing Number - 41H

0123456

0:

13 * * *

2 * *

3 * *

g * ok kx  Kk *

6 )

7 * *

8:

9
*“." — 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 cell
ESC — End editing of character BRK — Abort with no change to pattern

Editing Number - 65H
0123456

0:

1:

2.

. * Kk *

=, :

5 * k  k  *x *

6: *

7. * * *

8:

9:
*.”"  — 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
“8" — Recall previously saved pattern “7" — Clear character cell
ESC — End editing of character BRK — Abort with no change to pattern
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Editing Number - 0BH

012345686

0:

1:

2 .

3: .

4 * k * * %

5:

6: :

7.

8:

9:
“." — Put dot at current position ‘0" — Clear dot at current position
*__"" — Clear current line ENT — Go to start of next line
1" — |nvert pattern dots “2"" '— Save pattern in temp. buffer
“3"" — Recall previously saved pattern “7" — Clear character cell
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 CSDUMP utility will be used to verify that the character set that was just created is 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
programming machine using the HEXDUMP.COM utility. Once the EPROM has been created, it
should then be inserted into the empty IC 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 EPROM are, Intertec part number 30122516 or Texas Instruments
part number TMS-2516JL-35 or equivalent.

Any questions 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 ““OUT:”’ FEATURES OF PIP

Files can be transferred using the PIP program as described in the SuperBrain Il manual section
entitled ‘An Introduction to CP/M Features and Facilities.” The SuperBrain Il is equipped with two
RS232C Serial interface ports (labeled ‘MAIN’ and ‘AUX' on the rear panel). Whenever the
SuperBrain Il 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 device is considered a list (LST:).

The ‘MAIN’ serial port may also be considered as an input (INP:) or output (OUT:) 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 console. This interface is factory
programmed for the following operational mode:

Asynchronous Communication
1200 Baud Rate

8 Bit Character Length

1 Stop Bit

No Parity

DSR Disabled

Files transferred via the ‘MAIN’ port must be in Intel ‘HEX' or ASCII format. BASIC source
programs must be saved in ASCIl format before they can be transferred. Binary files (i.e.,
programs) must be transferred as HEX files, using the program HEXDUMP.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 transferred via the serial ports using PIP. The DOS
Diskette supplied with your SuperBrain Il includes two facilities 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 Il will send data through this port. Insure that these signals are properly
connected between SuperBrain Il and the host computer.

5) The ‘MAIN’ port is arranged so that the SuperBrain Il appears as a processor rather than
a terminal. If it is to be used as a terminal, 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 ASCII file from SuperBrain Il to host computer:
(File name is ABC.FIL)

A>PIP OUT: = ABC.FIL r)>
ECHO (Y/N) Y
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NOTE — The SuperBrain Il will now perform as a terminal for the host computer. If you wish, you
may transmit a line of text to 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’)

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

A>PIP OUT: =EOF:{cr)

ECHO (Y/N) Y

+ .

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

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

The file transfer is now complete.
B. Transfer an ASCII file to the SuperBrain |l from the host computer:
(File name is ABC.FIL)

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

The SuperBrain Il 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 (or COM) file.

PIP does not permit binary files to be transferred via the serial port. Two system utilities,
HEXDUMP and TX/RX, are provided to facilitate this. HEXDUMP will 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 file using the DDT system program or 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, to 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 set. This is necessary to coordinate the clock pulses between the two terminals
communicating in the synchronous mode.

The SuperBrain Il computer system 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 switch is located on the Keyboard/CPU printed circuit board inside
the cabinet. It is 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 closed, 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 qualifies 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 — OFF, 2 — OFF,3 —ON, 4 —ON, 5 — OFF

For the synchronous communication mode with another unit providing 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 RS232 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 SWITCHES WERE SET FOR THE ASYNCHRONOUS COMMUNICATION MODE BEFORE SHIPPING FROM THE FACTORY.
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4— Internal RX Clock to MAIN USART — When this switch is in the ‘ON’ position, switch
2 MUST be in the ‘OFF’ position.

5— Internal Baud Clock to 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

“possible conflict with external RS232 signals.
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8251A/S2657
PROGRAMMABLE COMMUNICATION INTERFACE

= Synchronous and Asynchronous

= Synchronous 5-8 Bit Characters;
Internal or External Character Synchro-
nization; Automatic Sync Insertion

u Asynchronous 5-8 Bit Characters;
Clock Rate—1, 16 or 64 Times Baud

Rate; Break Character Generation; 1,

112, or 2 Stop Bits; False Start Bit
Detection; Automatic Break Detect

and Handling

= Synchronous Baud Rate — DC to 64K

Baud

m Asynchronous Baud Rate — DC to
19.2K Baud

m Full Duplex, Double Buffered, Trans-
mitter and Receiver

m Error Detection — Parity, Overrun and
Framing

m Fully Compatible with 8080/8085 CPU
m 28-Pin DIP Package

a All Inputs and Outputs are TTL
Compatible

n Single + 5V Supply
= Single TTL Clock

The intel® 8251A is the enhanced version of the industry standard, intel® 8251 Universal Synchronous/Asynchronous
Receiver/Transmitter (USART), designed for data communications with Intel's new high performance family of
microprocessors such as the 8085. The 8251A 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-sync). The USART accepts
data characters from the CPU in paralle! format and then converts them into a continuous serial data stream for
transmission. Simultaneously, it can receive serial data streams and convert them into parallel data characters for the
CPU. The USART will signal the CPU whenever it can accept a new character for 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 include data
transmission errors and control signals such as SYNDET, TXEMPTY. The chip is constructed using N-channel silicon

gate technology.
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FEATURES AND ENHANCEMENTS

8251A is an advanced design of the industry stan-
dard USART, the Intel® 8251. The 8251A oper-
ates with an extended range of Intel micropro-
cessors that includes the new 8085 CPU and main-
tains compatibility with the 8251. Familiarization
time is minimal because of compatibility and
involves 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 following additional features
and enhancements:

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

® In 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 '‘break’
state, preventing unwanted interrupts from
a disconnected USART.

® At the conclusion of a transmission, TxD
line will always return to the marking state
unless SBRK is programmed.

4-6
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® 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 clears 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 8251A 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.

® The 8251A is free from extraneous glitches

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

® Synchronous Baud rate from DC to 64K.
® Fully compatible with Intel’'s new industry

standard, the MCS-85.

AFN-015738
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FUNCTIONAL DESCRIPTION

General

The 8251A is a Universal Synchronous/Asynchronous Re-
ceiver/Transmitter designed specifically for the 80/85 Micro-
computer Systems. Like other 1/O devices in a Microcom-
puter System, its functional configuration is programmed
by the system’s software for maximum flexibility. The
8251A can support virtually any serial data technique cur-
rently in use {including IBM "’bi-sync").

In a communication environment an interface device must
convert parallel format system data into serial format 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
unique to the communication technique. In essence, the
interface should appear ‘‘transparent’ to the CPU, asimple
input or output of byte-oriented system data.

Data Bus Buffer

This 3-state, bidirectional, 8-bit buffer is used to interface
the 8251A to the system Data Bus. Data is transmitted or
received by the buffer upon execution of INput or OUTput
instructions of the CPU. Control words, Command words
and Status information are also transferred through the
Data Bus Buffer. The command status and data in, and
data out are separate 8-bit registers to provide double
buffering.

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

RESET (Reset)

A "high” on this input forces the 8251A into an “Idle”
mode. The device will remain at “/Idle’’ until a new set of
control words is written into the B251A to program its
functional definition. Minimum RESET pulse width is
6 tcy (clock must be running).

CLK (Clock)

The CLK input is used to generate internal device timing
and is normally connected to the Phase 2 (TTL) output of
the 8224 Clock Generator. No external inputs or outputs
are referenced to 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 8251A,

RD (Read)

A “low" on this input informs the 8251A that the CPU is
reading data or status information from the 8251A.

6831010

CI/D (Control/Data)

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

1= CONTROL/STATUS 0=DATA

CS (Chip Select)

A "low"” on this input selects the 8251A. No reading or
writing will occur unless the device is selected. When CS is
high, the Data Bus in the float state and RD and WR will
have no effect on the chip.

~
(L—'\ DATA /:::> L~ ] rransmir o
 BUS N BUFFER }—
0 Bov—T eurfer [ -S)
RESET
cLK }—= TxRDY
S ——*]ReADMWRITE TRANSMIT
C/D—of CONTROL CONTROL | TEMPTY
AD__oof LOGIC e
i . - oo Tx
[ — ?
13
'
a J
O%R
6TR e o
o [
T CONTROL - -5}
ATS «—o
Fd
/ | RxROY
\ —
INTERNAL 1 ggﬁn\; fo-RxC
DATA BUS o SYNDET/
BRKDET
NS

Figure 3. 8251A Block Diagram Showing Data
Bus Buffer and Read/Write Logic
Functions

c/D RD

8251A DATA = DATA BUS
DATA BUS = 8251A DATA
STATUS = DATA BUS
DATA BUS = CONTROL
DATA BUS = 3-.STATE
DATA BUS = 3-STATE

XX = =00
X=—-0-0

X =0 —-0-= nl
~oococool8

Modem Control

The 8251A has a set of control inputs and outputs that can
be used to simplify the interface to almost any Modem. The
Modem control signals are general purpose in nature and
can be used for functions other than Modem control, if
necessary.

AFN-015738
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DSR (Data Set Ready)

The DSR input signal is a general purpose, 1-bit inverting
input port. Its condition can be tested by the CPU using a
Status Read operation. The DSR input is normally used to
test Modem conditions such as Data Set Ready.

DTR (Data Terminal Ready)

The DTR output signal is a general purpose, 1-bit inverting
output port. It can be set “law’ by programming the ap-
propriate bit in the Command Instruction word. The DTR
output signal is normally used for Modem control such as
Data Terminal Ready or Rate Select.

RTS (Request to Send)

The RTS output signal is a general purpose, 1-bit inverting
output port. It can be set ‘““low’’ by programming the ap-
propriate bit in the Command Instruction word. The RTS
output signal is normally used for Modem control such as
Request to Send.

cTs (Clear to Send)

A "low” on this input enables the 8251A to transmit
serial data if the Tx Enable bit in the Command byte is
set to a ""one.” If either a Tx Enable off or CTS off condi-
tion occurs while the Tx is in operation, the Tx will
transmit all the data in the USART, written prior to Tx
Disable command before shutting dowss. On the 8251A/
S2657 if CTS off or Tx Enable off condftion occurs before
the last character written appears in the serial bit stream,
that character will be transmitted again upon CTS on or Tx
Enable on condition.

Transmitter Buffer

The Transmitter Buffer accepts parallel data from the Data
Bus Buffer, converts it to a serial bit stream, inserts the
appropriate characters or bits (based on the communica-
tion technique) and outputs a composite serial stream of
data on the TxD output pin on the falling edge of TxC.
The transmitter will begin transmission upon being enabled
if CTS = 0. The TxD line will be held in the marking
state immediately upon a master Reset or when Tx Enable/
CTS off or TXEMPTY.

Transmitter Control

The transmitter Control manages all activities associated
with the transmission of serial data. It accepts and issues
signals both externally and internally to accomplish this
function.

TxRDY (Transmitter Reqdy)

This output signals the CPU that the transmitter is ready to
accept a data character. The TxRDY output 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. TxRDY is auto-
matically reset by the leading edge of WR when a data
character is loaded from the CPU. '

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

TxE (Transmitter Empty)

When the 8251A has no characters to transmit, the TxEMP-
TY output will go “high”. It resets automatically upon re-
ceiving a character from the CPU 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 mode.

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

DATA <:>
BUS
P 05—Vl aurrer e
RESET RETI E
= p—= TxROY
CLK—f ReaDmRITE : b
C/D—o] CONTROL |—= TxEMPTY
ﬁb__.a LQGIC A e
WR___oqf
o
}
o S|
65R —odf ™
oTR. o =~
- L1 Recer
MODEM: <: el S
€T3 o CONTROL. ™ s-p
AT e
/ |_~RxRDY
R i RAxC
INTERNAL T céﬁﬂ:,_ p=-RxC
DATA BUS e SYNDET/
BRKDET

NS

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

?x_c (Transmitter Clock)

The Transmitter Clock controls the rate at which the char-
acter is to be transmitted. In the Synchrono_uilransmission
mode, the Baud Rate (1x) is equal to the TxC frequency.
In Asynchronous transmission mode the baud rate is a
fraction of the actual TxC frequency. A portion of the
mode instruction selects this factor; it can be 1, 1/16 or
1/64 the TxC.

For Example:

|f Baud Rate equals 110 Baud,
TxC equals 110 Hz (1x)

TxC equals 1.76 kHz (16x)
TxC equals 7.04 kHz (64x).

The falling edge of TxC shifts the serial data out of the
8251A.

AFN-015738
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Receiver Buffer

The Receiver accepts serial data, converts this serial input
to 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 Control

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

The RxD initialization 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 to a transient noise spike by first detecting the fall-
ing edge and then strobing the nominal center of the
Start bit (RxD = low).

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 Flag 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 (Receiver Ready)

This output indicates that the 8251A contains a character
that is ready to be input to the CPU. Rx RDY can be con-
nected to 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 mode, to set
RxRDY, 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
Output Register prior to the assembly of the next Rx Data
character will set overrun condition error and the previous
character will be written over and lost. If 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 Clock controls the rate at which the character
is to be received. In Synchronous Mode, the Baud Rate {1x)
is equal to the actual frequency of RxC. In Asynchronous
Mode, the Baud Rate is a fraction of the actual RxC fre-
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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 (64x).

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

RxC equals 38.4 kHz (16x)
RxC equals 153.6 kHz (64x).

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

NOTE: In most communications systems, the 8251A 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 RxC will re-
quire identical frequencies for this operation and can be
tied together and connected to a single frequency source
(Baud Rate Generator) to simplify the interface.

SYNDET (SYNC Detect)BRKDET (Break Detect)

This pin is used in SYNChronous Mode for SYNDET and
may be used as either input or output, programmable
through the Control Word. It is reset to output mode 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 mode. If the
8251A is programmed to use double Sync characters (bi-
sync), then SYNDET will go “high’ in the middie of the
last bit of the second Sync character. SYNDET is auto-
matically reset upon a Status Read operation.

~
DATA TRANSMIT
o o<::> BUS <:> BUFFER [—=T*D
705 BUFFER ®.5)
RESET____,|
P |+ TxRDY
K——~1renpmwrite RANSMI
€. conTROL TRANSMIT 1 e vxempry
pis Y CONTROL
RO__oof _ e TrC
WR o
k'l
4
[ J——
O5R —odf
OTR o
MODEM e 1 _ao
T CONTROL P
L} J— s
p -
S |_.RxROY
INTERNAL ,',‘:,?f,'.ﬁ iagad
DATA BUS +—e SYNDET/
BRKDET
NS

Figure 5. 8251A Block Diagram Showing
Receiver Buffer and Control Functions
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When used as an input (external SYNC detect mode), a
positive going signal will 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 programmed, the Internal
SYNC Detect is disabled.

BREAK DETECT (Async Mode Only)

This output will go high whenever the receiver remains 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 only upon a master chip
Reset or Rx Data returning to a “‘one’’ state,

NOTE: On the 8251A/82657, if the RxData returns to a
“one’* state during the last bit of the next character after
the break, break detect will latch-up, and the device must
be cleared by a Chip Reset.

ADDRESS BUS 3
!
{ CONTROL 8US,
‘ ! m] ﬂﬁ‘ﬁ‘ Ressrl mi':
¢ DATA BUS
ci5 i D,-0, RD  WR RESET CLK
8251A
Figure 6. 8251A Interface to 8080 Standard
System Bus
DETAILED OPERATION DESCRIPTION
General

The complete functional definition of the 8251A is pro-
grammed by the system'’s software. A set of control words
must be sent out by the CPU to initialize the 8251A to
support the desired communications format. These control
words will program the: BAUD RATE, CHARACTER
LENGTH, NUMBER OF STOP BITS, SYNCHRONOUS or
ASYNCHRONOUS OPERATION, EVEN/ODD/OFF PAR-
ITY, etc. In the Synchronous Mode, options are also pro-
vided to select either internal or external character synchro-
nization.

Once programmed, the 8251A is ready to perform its com-
munication functions. The TxRDY output 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
automatically when the CPU writes a character into the
8251A. On the other hand, the 8251A receives serial data
from the MODEM or 1/O device. Upon receiving an entire
character, the RxRDY output is raised “‘high’ to signal the
CPU that the 8251A has a complete character ready for the
CPU to fetch. RxRDY is reset automatically upon the CPU
data read operation.

4-10

The 8251A cannot begin transmission until the Tx Enable
(Transmitter Enable) bit is set in the Command Instruction
and it has received a Clear To Send (CTS) input. The TxD
output will be held in the marking state upon Reset.

Programming the 8251A

Prior to starting data transmission or reception, the 8251A
must be loaded with a set of control words generated by
the CPU. These control signals define the complete func-
tional definition of the 8251A and must immediately fol-
low a Reset operation (internal or external).

The control words are split into two formats:

1. Mode Instruction
2. Command Instruction

Mode Instruction

This format defines the general operational characteristics
of the 8251A. It must follow a Reset operation (internal or
external). Once the Mode Instruction has been written into
the 8251A by the CPU, SYNC characters or Command In-
structions may be inserted.

Command Instruction

This 1urmat defines a status word that is used to control the
actual operation of the 8251A.

Both the Mode and Command Instructions must conform
to a specified sequence for proper device operation. The
Mode Instruction must be inserted immediately following a
Reset operation, prior to using the 8251A for data com-
munication.

All control words written into the 8251A after the Mode In-
struction will load the Command Instruction. Command
Instructions can be written into the 8251A at any time in
the data block during the operation of the 8251A. To re-
turn to the Mode Instruction format, the master Reset bit
in the Command Instruction word can be set to initiate an
internal Reset operation which automatically places the
8251A back into the Mode Instruction format. Command
Instructions must follow the Mode Instructions or Sync
characters.

o -1 MODE INSTRUCTION
co=1 SYNC CHARACTER 1
SYNC MODE
_ 0
c/b=1 SYNC CHARACTER 2 ONLY

co =1 COMMAND INSTRUCTION

cm=-0 J; DATA .

co=1 COMMAND INSTRUCTION

c/b=0 DATA ‘

C/D=1 COMMAND INSTRUCTION

* The second SYNC character is skipped if MODE instruction
has programmed the 825 1A to single charscter Internal SYNC
Mode. Both SYNC characters are skipped if MODE instruction
has programmed the 8261A to ASYNC mode.

]

Figure 7. Typical Data Block
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Mode Instruction Definition
. D, Oy DO D, D; D, D Dy

The 8251A can be used for either Asynchronous or Syn-
chronous data communication. To understand how the IS;IS. rf’ PENI Ly | Ly °:L'.J
Mode lnstructhn defines the f}JnctlonaI o‘peratlon of the BAUD RATE FACTOR
8251A, the designer can best view the device as two sepa- o T o1
rate components sharing the same package, one Asynchro- 5 . ; 7
nous the other Synchronous. The format definition can be T et v pryeon
changed only after a master chip Reset. For explanation |_MODE
purposes the two formats will be isolated. oc"‘"“c"" ":"G"' -
NOTE: When parity is enabled it is not considered as one of 0 9 i '
the data bits for the purpose of programming the word oirs | oirs | airs | eits
length. The actual parity bit received on the Rx Data line L PARITYENABLE

nnot be read on the Data Bus. In th f a pr 1°ENABLE 0= DISABLE
ca o e a e ata us. In e ca.se or a p o- EVEN PARITY GENERATION/CHECK
grammed character length of less than 8 bits, the least 1-EVEN 0-00D
significant Data Bus bits will hold the data; unused bits are NUMBER OF STOP 8175
“don’t care’ when writing data to the 8251A, and will be ° L L
**zeros'’ when reading the data from the 8251A. ° L R

wvaio gl | afs | aks
(ONLY EFFECTS Tx; Rx NEVER

Asynchronous Mode (Transmission) REQUIRES MORE THAN ONE
Whenever a data character is sent by the CPU the 8251A
autometncallly ad<.is _af.Start l?ut f('Iow levi;) Lollowed by th; Figure 8. Mode Instruction Format,
data bits (least significant bit first), and the programme Asynchronous Mode

number of Stop bits to each character. Also, an even or
odd Parity bit is inserted prior to the Stop bit(s), as de-
fined by the Mode Instruction. The character is then trans-
mitted as a serial data stream on 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 D0D1-eme r SNERATED
Instruction. BREAK characters can be continuously sent to TRANSMITTER OUTPUT )

the TxD if commanded to do so. o MAMNG[ START | DA"‘B‘HS l 'A:IITTVI gr:gs’a l

When no data characters have been loaded into the 8251A DOES NOT APPEAR
the TxD output remains “high’’ (marking) unless a Break RECEIVER INPUT Dg D1 -—=-Dx ON THE DATA BUS
(continuously low) has been programmed. i f s t ) "
RxD L START [ DATABITS ] "aﬁm Sier l

Asynchronous Mode (Receive) SPRoGRAMMED

CHARACTER
The RxD line is normally high. A falling edge on this line TRANSMISSION FORMAT LENGTH
triggers the beginning of a START bit. The validity of this CPU BYTE (5.8 BITS/CHAR)
START bit is checked by again strobing this bit at its nom- e
inal center (16X or 64X mode only). If a low is detected l DATA CHARACTER J

again, it is a valid START bit, and the bit counter will

start counting. The bit counter thus locates the center of ASSEMBLED SERIAL DATA OUTPUT (TxD)

the déta bits, the parity bit (if it exists) and the stop bits. [ stant I DATA CHARACTER I PARITY [ stor I
If parity error occurs, the parity error flag is set. Data and r 1

parity bits are sampled on the RxD pin with the rising edge

Bor . RECEIVE FORMAT
of RxC, If a low level is detected as the STOP bit, the

Framing Error flag will be set. The STOP bit signals the end SERIAL DATA INPUT (RaD)
of a character. Note that the receiver requires only one stop ’F T
. START PARITY STOP

bit, regardless of the number of stop bits programmed. This [ BIT J DATAcuin:crzn Ptk [ s,a
character is then loaded into the parallel 1/0 buffer of the )

s .
8251A. The RxRDY pin is raised to signal the CPU that a bbb gl
character is ready to be fetched. If a previous character has L DATA CHARACTER J
not been fetched by the CPU, the present character replaces .
itin the 1/0 b'uffer, and the QVERHUN Error flag is raised T e e e g or
(thus the previous character is lost). All of the error flags
can be reset by an Error Reset Instruction. The occurrence
of any of these errors will not affect the operation of the
8251A, Figure 9. Asynchronous Mode

8-49 AFN-015738
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Synchronous Mode (Transmission)

The TxD output is continuously high until the CPU sends
its first character to the 8251A which usually is a SYNC
character. When the CTS line goes 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
rate as the TxC.

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 8251A
Transmitter Buffers become empty, the SYNC characters
(or character if in single SYNC character mode) will be
automatically inserted in the TxD data stream. In this case,
the TxEMPTY pin is raised high to signal that the 8251A is
empty and SYNC characters are being sent out. TxEMPTY
does not go low when the SYNC is being shifted out (see
figure below). The TXxEMPTY pin is internally reset by a
data character being written into the 8251A.

AUTOMATICALLY INSERTED BY USART

T*D mu] oArA] SYNC1 [ SYNC2 l DATA | ————— I

FALLS UPON CPU WRITING A

/ ; ; ; ; : : ; \'/CHARACTED‘TOTNEUSAHT

NOMINAL CENTER OF LAST BIT

TXEMPTY

Synchronous Mode (Receive)

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

In the external SYNC mode, synchronization is achieved by
applying a high level on the SYNDET pin, thus forcing the
8251A out of the HUNT mode. The high level can be
removed after one RxC cycle. An ENTER HUNT command
has no effect in the asynchronous mode of operation.

Parity error and overrun error are both checked in the same
way as in the Asynchronous Rx mode. Parity is checked
when not in Hunt, regardless of whether the Receiver is
enabled or not.

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

4-12
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the SYNDET F/F is reset at each Status Read, regardless ot
whether 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 Detec-
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,
then the programmed SYNDET characters have been re-
ceived since the previous Status Read. (If double character
sync has been programmed, then both sync characters have
been contiguously received to gate a SYNDET indication.)
When external SYNDET mode is selected, internal Sync
Detect is disabled, and the SYNDET F/F may be set at
any bit boundary.

0, Dg D D, Dy D, D, D
ISCS ESDI EP PENTL:l 4 | [e] lﬂ
| CHARACTER LENGTH

—] O 1 ] 1
0 [] 1 1
5 6 7 8
BITS | BITS | BITS | BITS

b— = PARITY ENABLE

(1= ENABLE)
(0 = DISABLE)

*—————————————————+ EVEN PARITY GENERATION/CHECK
1= EVEN
0=000

EXTERNAL SYNC DETECT
1= SYNDET IS AN INPUT
0=SYNDET IS AN OUTPUT

SINGLE CHARACTER SYNC
1= SINGLE SYNC CHARACTER
0 = DOUBLE SYNC CHARACTER.

NOTE: IN EXTERNAL SYNC MODE, PROGRAMMING DOUBLE CHARACTER
SYNC WILL AFFECT ONLY THE Tx.

Figure 10. Mode Instruction Format,
Synchronous Mode

CPU BYTES (5-8 BITS/CHAR)

[ DATA CHARACTERS I

ASSEMBLED SERIAL DATA QUTPUT (TxD)

l

-
DATA CHARACTERS

CHAR 2

SYNC
CHAR 1

r

RECEIVE FORMAT

SYNC l

SERIAL DATA INPUT (RxD)

SYNC

SYNC
CHAR 2

| CHAR 1 |

|

Figure 11. Data Format, Synchronous Mode

DATA CHARACTERS

]

CPU BYTES (5-8 BITS/CHAR)

—t
DATA CHARACTERS J
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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 loaded (if in Sync Mode) then the device is ready to be
used for data communication. The Command Instruction
controls the actual operation of the selected format. Func-
tions such as: Enable Transmit/Receive, Error Reset and
Modem Controls are provided by the Command Instruction.

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

O¢ O; D, D,

o, b, D, O, 0,
LE"I R ]nrsl ER lsan RxE ornIr.iI

TRANSMIT ENABLE
1 = enadle
0 = disable

DATA TERMINAL
READY

“high" will force DTR
Oulput to zero

RECEIVE ENABLE
1 = enable
0 * disable

SEND BREAK
CHARACTER
1 = forces TxD “low"
0 = normal operation

ERROR RESET
1= resat error flags
PE, OE. FE

REQUEST TO SEND
“high” will force RTS
oulput 1o rero

INTERNAL RESET
“"high’ returns 8251A 10
Mode Instruction Format

ENTER HUNT MODE*
1 = enable sesrch for Sync
Characters

* (HAS NO EFFECT
IN ASYNC MODE)

Note: Error Reset must be performed whenever RxEnable
and Enter Hunt are programmed.

STATUS READ DEFINITION

In data commu#ication 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 8251A 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).

Anormal “read’” command is issued by the CPU with C/B =1
to accomplish this function.

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

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

0, D¢ Dy 0, 0y 0, 0, Do

TxEMPTY| RxRDY | TxRDY

[T =

SAME DEFINITIONS AS 1/O PINS

DSR | SYNDET FE OE PE

PARITY ERROR

The PE flag is set when a parity
errof is detected. It is reset by
the ER bit of the Command
Instruction. PE does not inhibit
operation of the B251A.

OVERRUN ERROR

The OE flag 13 set when the CPU
does not read » character before
the next one becomes available.
1113 reset by the ER bit of the
Command Instruction. OE does
not inhibit operation of the 82514
however, the previously overrun
character 13 lost

FRAMING ERROR (Async only)
The FE flag 1s set when a valid
Stop bit 13 not detected at the
and of every character. It 15 reset
by the ER bit of the Command
Instruction. FE does not inhibit
the operation of the 8251A

DATA SET READY: Indicates
that the DSR 15 at a zer0 level.

Note 1:  TxRDY status bit has different meanings from the
TxRDY output pin. The former is not conditioned
by CTS and TxEN; the latter is conditioned by both
CTS and TxEN.

i.e. TxRDY status bit = DB Buffer Empty
TxRDY pin out = DB Buffer Empty -(CTS=0)-
(TxEN=1)

Figure 12. Command Instruction Format

Figure 13. Status Read Format

8-51 AFN-015738
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APPLICATIONS OF THE 8251A

C ADDRESS BUS {
11
LI CONTROL BUS {
! .
| DATA BUS {

2

Po=———
Ax0 |e———4 EATOTTL
. | CONVERT
'xD p—s! (OPT)
82514 | S | }
RxC
e l BAUD RATE CRT
GENERATOR TERMINAL

Figure 14. Asynchronous Serial Interface to CRT

Terminal, DC—9600 Baud
g ADDRESS BUS §
) CONTROL BUS 3
‘ DATA BUS S
RxD
TxD SYNCHRONOUS
TERMINAL
82614 AxC "_'1 OR PERIPHERAL
L DEVICE
SYNDET

¢ ADORESS BUS 3
)] CONTROL BUS I
g DATA BUS §
RxD
Tx0
- PHONE
] ASYNC LINE
BTR MODEM INTER.
TR FACE
82514  CTS
ATS
BAUD
e RATE
=€ GENERATOR TELEPHONE
LINE

Figure 16. Asynchronous Interface to Telephone
Lines

ADDRESS BUS 3

§
ol ‘
]

U@U DATA 8US )

8251A PHONE
AxC LINE
INTER-
e SYNC FACE
SYNDET MODEM
cTs

ATS
B3R
OTR

TELEPHONE
LINE

Figure 15. Synchronous Interface to Terminal or
Peripheral Device

8-52

Figure 17. Synchronous Interface to Telephone
Lines

AFN-015738

6831010



intel 8251A/S2657

ABSOLUTE MAXIMUM RATINGS*

*NOTICE: Stresses above those listed under "Absolute
Maximum Ratings'’ may cause permanent damage to the

. . o o device. This is a stress rating only and functional opera-
Ambient Temperature Under Bias. ... ... . . o 0Cto 7000 tion of the device at these or any other conditions a‘t,zove
Storage Temperaturz . .. ........... ~85°C10+150°C  tno5e indicated in the operational sections of this specifi-
Voltage On Any Pin cation is not implied. Exposure to absolute maximum

With Respectto Ground . .. ... ...... 0.5V to +7V rating conditions for extended periods may affect device
Power Dissipation . . .. ........ ... 1 Watt reliability.

D.C. CHARACTERISTICS (T4 = 0°C to 70°C, V¢ = 5.0V £5%, GND = 0V)

Symbol Parameter Min. Max. Unit Test Conditions
Vi Input Low Voltage -0.5 0.8 v
ViH Input High Voltage 2.2 Vee v
VoL Output Low Voltage 0.45 v loL =2.2mA
VoH Output High Voltage 24 v loy = -400 pA
loFL Output Float Leakage +10 HA Vout = Vec TO 0.45v
e Input Leakage +10 MA Vin = Ve TO 0.45V
lec Power Supply Current 100 mA Ali Outputs = High

CAPACITANCE (1, = 25°C, Vcc = GND = 0V)

Symbol Parameter Min. Max. Unit Test Conditions
CiN Input Capacitance 10 pF fc = 1MHz
Ciro 1/0 Capacitance 20 pF Unmeasured pins returned to GND

A.C. CHARACTERISTICS (14 = 0°C to 70°C, V¢ = 5.0V +5%, GND = 0V)

Bus Parameters (Note 1)

READ CYCLE
Symbol Parameter Min. Max. Unit Test Conditions
taR Address Stable Before READ (CS, C/D) 50 ns Note 2
tRA Address Hold Time for READ (CS, C/D) 50 ns Note 2
RR READ Pulse Width 250 ns
tRD Data Delay from READ 250 ns 3,Cp =150 pF
toF READ to Data Floating 10 100 ns

8-53 AFN-015738
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A.C. CHARACTERISTICS (Continued)

WRITE CYCLE

Symbol Parameter Min. Max. Unit Test Condmoﬂ
taw Address Stable Before WRITE 50 ns o
twa Address Hold Time for WRITE 50 ns
tww WRITE Pulse Width 250 ns
tow Data Set Up Time for WRITE 150 ns
two Data Hold Time for WRITE 50 ns
tRv Recovery Time Between WRITES 6 tey Note 4
OTHER TIMINGS
Symbol Parameter Min, Max. Unit Test Conditions
tcy Clock Period 320 1350 ns Notes 5, 6
Clock High Pulse Width 140 tcy-90 ns
17 Clock Low Pulse Width 90 ns
tR. tF Clock Rise and Fall Time 20 ns
tDTx TxD Delay from Falling Edge of TxC 1 us
frx Transmitter Input Clock Frequency
1x Baud Rate DC 64 kHz
16x Baud Rate DC 310 kHz
64x Baud Rate DC 615 kHz
tTPw Transmitter Input Clock Pulse Width
1x Baud Rate 12 tcy
16x and 64x Baud Rate 1 tcy
tTRD Transmitter Input Clock Pulse Delay
1x Baud Rate 15 tcy
16x and 64x Baud Rate 3 toy
fRx Receiver Input Clock Frequency
1x Baud Rate DC 64 kHz
16x Baud Rate DC 310 kHz
64x Baud Rate DC 615 kHz
tRPW Receiver Input Clock Pulse Width
1x Baud Rate 12 toy
16x and 64x Baud Rate 1 toy
tRPD Receiver Input Clock Pulse Delay
1x Baud Rate 15 tcy
16x and 64x Baud Rate 3 tcy
tTxROY TxRDY Pin Delay from Center of last Bit 8 tcy Note 7
tTXRDY CLEAR TxRDY | from Leading Edge of WR 6 toy Note 7
tRxRDY RxRDY Pin Delay from Center of last Bit 24 tcy Note 7
tR,RDY CLEAR RxRDY | from Leading Edge of RD 6 toy Note 7
t Internal SYNDET Delay from Risin
1$ Edge of AXC v 9 24 toy Note 7
t External SYNDET Set-Up Time Before
= Falling Edge of RxC 16 tey Note 7
tTXEMPTY TxEMPTY Delay from Center of Last Bit 20 tcy Note 7
twe Control Delay ffom_R_i_sinﬁdge of 8 tcy Note 7
WRITE (TxEn,DTR, RTS)
tcr Control to READ Set-Up Time (DSR, CTS) 20 toy Note 7
8-54 AFN-015738
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A.C. CHARACTERISTICS (Continued)

NOTES:

1. AC timings measured Voy = 2.0, VoL = 0.8, and with load circuit of Figure 1.

2. Chip Select (CS) and Command/Data (C/D) are considered as Addresses.

3. Assumes that Address is valid before Rpl.

4. This recovery time is for Mode Initialization only. Write Data is allowed only when TxRDY = 1. Recovery Time between Writes for
Asynchronous Mode is 8 tcy and for Synchronous Mode is 16 tcy.

. The TxC and RxC frequencies have the following limitations with respect to CLK: For 1x Baud Rate, f1x or frx = 1/(30 tcy); For 16x and
64x Baud Rate, 1y or fpx = 1/(4.5 tcy).

. Reset Pulse Width = 6 tcy minimum; System Clock must be running during Reset.

. Status update can have a maximum delay of 28 clock periods from the event atfecting the status.

v

No

TYPICAL A OUTPUT DELAY VS. A CAPACITANCE (pF)

+20
+10 /
H Y
>
3
)
P
2 Nseec.
5
o
a
-10 7
'z.c{oo .50 0 +50 +100
3 CAPACITANCE (pF)
A.C. TESTING INPUT, OUTPUT WAVEFORM A.C. TESTING LOAD CIRCUIT
INPUT/OUTPUT L)
4200
24
><:,o 20 o
> TEST POINTS <
82514 out
0.45 o8 ot
. CK
AC TESTING_INPUTS ARE DRIVEN AT 28V FOR A LOGIC * 1" AND 0 45V FOR I
ALOGIC 0 TIMING MEASUREMENTS ARE MADE AT 2.0V FOR A LOGIC ' =
AND 08V FOR A LOGIC 0 -
€, = 150pF
8-55 AFN-015738
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WAVEFORMS

SYSTEM CLOCK INPUT

cuoces — ‘IA':';I‘ Y

TRANSMITTER CLOCK AND DATA

W tTro
YT (12 MOOE) \ / \ _

TR 16ama00) WWMAAMAN\AN\AAANV\AAN\ANVWA
ot

torx torx _‘l
Tx DATA )F ){!-_ , i X

RECEIVER CLOCK AND DATA
{Rx BAUD COUNTER STARTS HERE)
Rx DATA _V, START BIT / DATA BIT X patasit
[e———1apo
RxC (1x MODE) ; el ] 1 ) \
8 RxC PERIODS

—_—
(18s MODE)  ——[=— 16 AxC PERIODS (16x MODE)

INT SAMPLING j’“’ kh”
PuLSE i ey

WRITE DATA CYCLE (CPU — USART)

TxROY

l 1TaRDY CLEAR
]

w
o tow —=feef w0

OONT I DON'T CARE
OATA IN (D8} CARE <, DOATA STASLE c
d

o tAw ’;:1 /————-
@ AW ‘;ﬂ

READ DATA CYCLE (CPU < USART)
mroy ./ \

| tRXROY CLEAR
A
- ]J:‘._ ]
—-‘ [=—ta0 toF
——
DATA OUT (D.8.) DATA FLOAT DATA FLOAT

%_DATA OUT ACTIVE

— =

4-18
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WAVEFORMS (Continued)

WRITE CONTROL OR OUTPUT PORT CYCLE (CPU — USART)

o -)—I(
- N

|._'tpw —=[=—| W0
DATA IN (D.8) < P
J:.. ww e A
cb X A

I«—— aw WA

[

READ CONTROL OR INPUT PORT (CPU < USART)

DSR,CTs

A
(NOTE 52)
cR L—— IRR | e
m X
—+{ |t — OF
DATA OUT :!‘_—__ }—l.-
©.8) J, SS——

NOTE =1: Ty, INCLUDES THE RESPONSE TIMING OF A CONTBOL BYTE.
NOTE #2: T., INCLUDES THE EFFECT OF CTS ON THE TxENBL CIRCUITRY.

TRANSMITTER CONTROL AND FLAG TIMING (ASYNC MODE)

cTs \
tTXEMPTY —o
Tx EMPTY
Tx READY
(STATUS BIT) 4 / /

I
tTxROY >
=

>

N —

3

Tx READY R
(Piny WeDATA1 WrDATA2 rDATA3  WrDATA4
¢ | AT \| [ Al [ /

\
Wi Tagn ) Wr SBRK
w Uy L
TxDATA ’ S ooo
VP NMeOO
DATACHAR1  DATACHAR2  DATACHAR3 _ BATNEARS
S
5 5
EXAMPLE FORMAT = 7 BIT CHARACTER WITH PARITY & 2 STOP BITS. g o s

8-57
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intel

WAVEFORMS (Continued)

RECEIVER CONTROL AND FLAG TIMING (ASYNC MODE)
sneanoetecy
Tnamvc tanon
ovinruw Eanon ox
e nuaov oo’
e nOY I
nevata
0 T [ 1 X g v
™ aatn = enn |
[ SV * AY auWany
asin
-~ o/ . 7 .
LI lv
DATACMAR|  DATACHAAZ  OATACHAA 1 55-:;.:;-53 ;;-”.“:ii - ‘m--
|XAMLL SONMAT a7 CHARACTER mit PaAITY 87570078 i B s
H HEEH EH)
TRANSMITTER CONTROL AND FLAG TIMING (SYNC MODE)
e /\
TaemeTy A\ — J
Ta READY [—‘
(STATUS BIT) — l_4
'
e — Y d A
Wr COMMAND
SRR
b W VAW I [ A\l S [
WrOATA WiDATA W DATA W: DATA e COMMAND Wi OaTA
CHRRY  CHARZ cHARY CHAR 4 sanx - h
. Y mym')
ManKnG sTaTe cany a1 _siccranzyy “irare g state | sraes | coans | ooam e
TaDATA ) \ ‘( 0000060
EXAUPLE FORMAT = 5 BIT CHARACTER WITH PARITY, 2 SYNC CHARACTERS.
RECEIVER CONTROL AND FLAG TIMING (SYNC MODE)
e 026 /Y P\ _vore: f N—
s —a }o— €S
SYNDET 15.8) L____—__1{-_‘\___
e foatacHan 2§\
ERAOR (S.81 RCg
Re ROY (P1N) -
» \—f -
< ReSTATUS " ERR Ax 4 STATUS
o T o \ Ras m_Y_
Rekn A3 OATA RGOATA RaSYNC nrEno RaOATA
CHAR 1 cHAR3 cHARY
- Y
« N\
oom't svne syne DATA DATA DATA ‘SYnc Gata 0ATA
cane cHARY CHAR2 cHaR) cHaR2 | cwamd cHAR 1| SYMCCHAR 2| oONT cARE chaR cHAR2 erc
RaDATA 00000000000000000L00000000000LO0D00LO0DD0LO00N0LDBDC00D000000100000
! 7 CHAR ASSY BEGINS L, Formingy
nacLock M
4
L:r«:‘:rmwrm‘ 547 $vN BET (STATUS 80T} / SET SYNORT (STATUS T}
NOTE 1 INTEANAL SYNC. 2 SYNC CHARACTERS, § 8175, WITH PARITY
NOTE 2 EXTEANAL SYNC.$ BITS. WITH PARITY

8-58
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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 Il. 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. It 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 will result in the control codes assigned to the individual 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 /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 Routine

2010 REM

2020 REM This subroutine returns the time-of-day which is currently set in the SuperBrain [l 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:SS:T.

2050 REM

2060 T$ =

2070 FOR | = 6 to 0 STEP -1

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

2090 IF V = 15 THEN 2080

2100 T$ = T$ + MID$ (STR$(V),2)

2110 IFIMOD 2 = 1 THENT$ = T$ + ‘"

2120 RETURN

6831010 4-21
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INTERFACING INFORMATION
RS232C SERIAL INTERFACE

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

SUPERBRAIN Il SERIAL PORT PIN ASSIGNMENTS

MAIN PORT

PIN # ASSIGNMENT DIRECTION
1 GND -
2 TRANSMITTED DATA (FROM SB)
3 RECEIVED DATA (TO SB)
4 REQUEST TO SEND (FROM SB)
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 (TO SB)
3 TRANSMITTED DATA (FROM SB)
7 GND -

20 DATA TERMINAL READY (TO SB)

BUS ADAPTOR INTERFACE

The SuperBrain |l contains a Z80 bus interface to the main processor 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 buffered so as not to excessively
load the main processor bus. The external bus should ONLY be utilized for /O devices using
addresses 80 to FFH. Memory mapped I/O is NOT possible for user applications since the
SuperBrain I is internally configured for 64K of RAM.

PIN CONNECTIONS FOR EXTERNAL BUS

PIN INPUT OR
NO. SIGNAL NAME OUTPUT DESCRIPTION
1 : OUT* . OUTPUT : PERIPHERAL WRITE STROBE OUTPUT
2 AN : OUTPUT : ADDRESS OUTPUT
3 : WR* : OUTPUT : MEMORY WRITE STROBE OUTPUT
4 : Al4 : OUTPUT : ADDRESS OUTPUT
5 : RD* : OUTPUT : MEMORY READ STROBE OUTPUT
6 : D4 : BOTH : BIDIRECTIONAL DATA BUS
7 o IN* : OUTPUT : PERIPHERAL READ STROBE OUTPUT
8 : D7 : BOTH : BIDIRECTIONAL DATA BUS

6831010
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PIN CONNECTIONS FOR EXTERNAL BUS (continued)

PIN INPUT OR

NO. SIGNAL NAME OUTPUT DESCRIPTION

9 : GND : N/A : SIGNAL GROUND
10 : N/A o N/IA o N/A

11 : A10 : OUTPUT . ADDRESS OUTPUT

12 : SYSRES : OUTPUT : SYSTEM RESET OUTPUT, LOW DURING POWER UP

INITIALIZE OR RESET DEPRESSED

13 A0 : OUTPUT : ADDRESS OUTPUT

14 : D6 : BOTH : BIDIRECTIONAL DATA BUS

15 : A12 : OUTPUT : ADDRESS OUTPUT

16 : A13 : OUTPUT : ADDRESS OUTPUT

17 : A15 : OUTPUT : ADDRESS OUTPUT

18 : D3 : BOTH . BIDIRECTIONAL DATA BUS

19 : D5 : BOTH : BIDIRECTIONAL DATA BUS

20 : DO . BOTH : BIDIRECTIONAL DATA BUS

21 : A8 : OUTPUT . ADDRESS OUTPUT

22 A4 : OUTPUT : ADDRESS OUTPUT

23 : D2 : BOTH . BIDIRECTIONAL DATA BUS

24 Al : OUTPUT : ADDRESS OUTPUT

25 : A3 : OUTPUT : ADDRESS OUTPUT

26 : A5 : OUTPUT : ADDRESS OUTPUT

27 A9 : OUTPUT : ADDRESS OUTPUT

28 : A7 : OUTPUT : ADDRESS OUTPUT

29 : A2 : OUTPUT : ADDRESS OUTPUT

30 : A6 : OUTPUT : ADDRESS OUTPUT

31 : D1 : BOTH . BIDIRECTIONAL DATA BUS

32 : 45V : NIA : POSITIVE 5 VOLTS (LIMITED CURRENT)
33 : GND : N/A : SIGNAL GROUND

34 : GND : N/A : SIGNAL GROUND

35 : GND : N/A : SIGNAL GROUND

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

38 : MAIN TX CLK o INPUT : MAIN PORT TRANSMIT CLOCK

39 : MAIN RX CLK . INPUT : MAIN PORT RECEIVE CLOCK

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

41 : MAIN CTS : INPUT : MAIN PORT CLEAR TO SEND

42 : AUX DSR o INPUT . AUXILIARY PORT DATA SET READY
43 : MAIN RTS : OUTPUT . MAIN PORT REQUEST TO SEND

44 . MAIN DSR o INPUT . MAIN PORT DATA SET READY

45 : MAIN CLK : OUTPUT : MAIN PORT CLOCK

46 : AUX TX DATA : OUTPUT : AUXILIARY PORT TRANSMIT DATA
47 : MAINRI : INPUT : MAIN PORT RING INDICATOR

48 . —12Vv : N/A : MINUS 12 VOLTS (used for RS232 Receiver bias)
49 : MAIN DTR : OUTPUT . MAIN PORT DATA TERMINAL READY
50 : MAIN TX DATA : OUTPUT : MAIN PORT DATA TRANSMIT

*IMPLIES NEGATIVE (LOGICAL 0) TRUE INPUT OR OUTPUT
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DEVICE*
NO.

KR3600

BR1941

8251A

8255

MM58174

MANUFACTURER

: STANDARD
: MICROSYSTEMS
: CORP.

: WESTERN

: DIGITAL

T INTEL
© INTEL

: NATIONAL
: SEMICONDUCTOR

SuperBrain I
Users Manual
Miscellaneous Operational Information

TABLE OF I/O PORTS*

PORT

ADDRESS

: 50H

: 60H

. 40H
. 41H
. 58H
: 59H

. 68H
: 69H
: BAH
: 6BH

. 31H

: 32H
: 33H

. 34H

. 35H
. 36H
. 37H
. 38H
: 39H
. 3AH
. 3BH

. 3CH

: 3DH
: 3EH

FUNCTION

: KEYBOARD CHARACTER (R/O)

: BAUD RATE GENERATOR (W/O)

: AUXILIARY PORT DATA

: AUXILIARY PORT STATUS
: MAIN PORT DATA

: MAIN PORT STATUS

: 8255 PORT A (W/O)
: 8255 PORT B (R/O)
: 8255 PORT C (W/O)

: 8255 CONTROL PORT (W/O)

: DAY/DATE CLOCK TENTHS DIGIT (R/O)

: DAY/DATE CLOCK UNITS OF SECONDS (R/O)
: DAY/DATE CLOCK TENS OF SECONDS (R/O)
. DAY/DATE CLOCK UNITS OF MINUTES (R/W)
: DAY/DATE CLOCK TENS OF MINUTES (R/W)
: DAY/DATE CLOCK UNITS OF HOURS (R/W)

: DAY/DATE CLOCK TENS OF HOURS (R/W)

: DAY/DATE CLOCK UNITS OF DAYS (R/W)

: DAY/DATE CLOCK TENS OF DAYS (R/W)

: DAY/DATE CLOCK DAY OF THE WEEK (R/W)
: DAY/DATE CLOCK UNITS OF MONTHS (R/W)
: DAY/DATE CLOCK TENS OF MONTHS (R/W)

: DAY/DATE CLOCK LEAP YEAR SETTING (W/O)
: DAY/DATE CLOCK START/STOP PORT (W/O)

*FOR DETAILED DEVICE INFORMATION, CONSULT MANUFACTURER'S DATA SHEETS.
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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 piaced. In normal CP/M systems this buffer is
empty and, upon operating system restart, the system awaits your command. You may alter this if
desired, so that the system will execute any program on the disk upon cold or warm reboot.

In order to implement this autoload feature, you have to change the operating system 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 SD it is called SDIICPM.COM, and for the
SuperBrain Il Jr, it is called SBIICPM.COM. Using the PIP program, enter the following:

A > PIP AUTOLOAD.COM = SBIICPM.COM {cr>

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.COMcr>

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, determine its length. This is
done by counting the number of characters in the command. If a file 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. Place the hexadecimal value of the command length
in this location. The command itself begins at location 988H, and you may use up to eighty (80)
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
O00H. When inserting the command itself into the memory locations, please note that you must
enter hexadecimal numbers for the ASCII values of the letters in the command. When finished,
use the DDT command ‘D’ to display the results of your action. Make any necessary corrections,
and then exit to the operating system with CRTL-C. Before you do anything else, 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 (cr>

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
is .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.
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Please be sure that the command in the command buffer is what you want your computer to do
upon each operating restart, because that is exactly what it will do. Type in the following
command at the keyboard:

A > AUTOLOAD (r»

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 enter 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 displayed upon the screen, your transfer is done, and you
-should press the RETURN key to reboot the operating system. If you specified Drive A as the
destination drive, this reboot will incorporate your new modification. If not, replace the diskette in
Drive A with your destination diskette, and press both RED keys simultaneously. You should now
have an operating system with an autoload feature. If not, you probably incorrectly 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 of 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. Please carefully read the previous section 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 = SBIICPM.COM[V] cr>

A2 DDT AUTOLOAD.COM &>
DDT VER 1.4
NEXT PC

3100 0100

- 8987 <cr)
0987 00 06 {cr>
0988 20 44<cr)
0989 20 49 {cr)
098A 20 52<{cr>
098B 20 20<cr)
098C 20 41<cr>
098D 20 3ALr)
098E 20 00<cr)
098F 20 .<cr>
-CONTROL-C

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

SYSGEN VER 1.X

SOURCE DRIVE NAME (OR RETURN TO SKIP) <cr>
DESTINATION DRIVE NAME (OR RETURN TO REBOOQT) B<er>
FUNCTION COMPLETE

DESTINATION DRIVE NAME (OR RETURN TO REBOOT) <cr>
AD>

(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 feedback feature, simply type a Control-B (02H). This will ‘toggle’ the key click
feature and turn 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 loaded 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. If you type more than 128 characters
ahead of the computer system, the bell will ring. This indicates that the buffer is full, and further
typing will be ignored by the system.

NOTE: It should be noted that some programs will not work with the type-ahead feature. An
example is the DIR command, which displays the directory 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 can be erased by depressing the
CONTROL key and the 1 key (on the alphanumeric keyboard only, not the numeric keypad)
simultaneously.

CONTROLLING THE VIDEO DISPLAY

The SuperBrain Il 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 controlled by two factors. First, the SuperBrain Il 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 means that a portion of the memory is devoted to use by the screen display.
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The RAM memory location FBOOH marks the beginning of screen area and this area extends
through location FFFFH. This memory area is not available for program or data storage.

The CRT controller performs a direct memory access (DMA) cycle to obtain the screen data,
relieving the CPU of most screen related functions. When the CRT controller receives certain
inputs, the display is affected.

There are two main 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 control code is noted when the CTRL 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 ASCII code 7E (Hex) or 126 (decimal).
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 to end of line. Data is erased from the current cursor
position through the end of the current line.

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 will be displayed.

ESC ™~ D Disable display of control characters.
ESC™ B Turns the blinking video attribute on.
ESC™Db Turns the blinking video attribute off.
ESC ~H Turns the half-intensity attribute on.
ESC ~ h Turns the half-intensity attribute off.
ESC~ U Turns the underlining attribute 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)
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 installed.

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 S, G, a, and A options affect the entire screen
including data on the screen entered prior to this sequence.

NOTE: The high order bit of the ASCII 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 set.

CONTROL CODES

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

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 indicator 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 Cursor down — The cursor is positioned down one-line.

CTRL-I Tabbing — The cursor is positioned to the next tab (modulo-8) position.
CTRL-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 off/lon — video display scrolling is enabled or disabled. Valid during
operator input only and not subject to user program control.

CTRL-1 Clears type ahead buffer.
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VIDEO ATTRIBUTES

Attributes are set by the SuperBrain Il when particular escape sequences (see previous list) are
received by the Console Out routine of the CP/M BIOS (and subsequently the CRT controller). 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 where NN assumes
the following value as desired.

42H - B 61H - 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 Il, shows a
technique for attribute manipulation.

100 CY = 20

110 CX = 5

120 REM Clear screen and then show some of the SuperBrain Il video attributes.
130 REM

140 PRINT CHR$(12)

150 REM first line is normal

160 GOSUB 510

170 PRINT “‘SuperBrain Il Video Attribute Demo”’
180 REM

190 REM Now turn on inverse video and reprint line.
200 REM

210 CX = 7:GOSUB 510

220 PRINT CHR$(27); “ R";

230 PRINT *‘SuperBrain Il Video Attribute Demo’’
240 REM

250 REM Now turn on half intensity and reprint line
260 REM

270 REM

280 CX = 9:GOSUB 510

290 PRINT CHR$(27);'  H'";

300 PRINT ‘““SuperBrain Il Video Attribute Demo”
310 REM

320 REM Turn inverse back off and turn underlining on
330 REM

340 CX = 11:GOSUB 510

350 PRINT CHR$(27); *“ r'’; CHR$(27);" U"’;

360 PRINT ‘“‘SuperBrain |l Video Attribute Demo”’
380 REM

390 REM Turn half intensity off but leave underlining on
420 REM

430 CX = 13:GOSUB 510

450 PRINT CHR$(27);" h'’;

470 PRINT ‘“‘SuperBrain |l Video Attribute Demo”’
471 REM :

472 BREM Now normalize the video attributes
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473 REM
474 PRINT CHR$(27):* N’

480 PRINT

490 PRINT

500 END

510 Print CHR$(11)

520 PRINT CHR(27);“Y""; CHR$(CX + 31):.CHR$ = (CY + 31);
530 RETURN

CURSOR POSITIONING FOR DISPLAY CONTROL

Cursor positioning is easily accomplished using the ESC Y row column escape seqguence. 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.

MEMORY 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
memory.

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 2000

210 PRINT ‘‘* —-POSITION 5, 20"

220 REM Home cursor and then end

230 PRINT CHR$(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
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REM column number. These variables must be set by the program before
REM entering the subroutine

REM

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

REM

PRINT CHR$(11)

PRINT CHR$(27);Y'";CHR$(CX + 31);CHR$(CY + 31);

RETURN
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INTERPRETING THE ASCIl CODE CHART
The figure below illustrates a conventionally arranged ASCIl code chart divided into three

sections corresponding to control codes (column O to 1) upper case characters (columns 2, 3, 4,
and 5), and lower case characters (columns 4 and 5).

b, o |o |o 0 1 1 1 1
% bg % % | Yo M| %[ %] o "
Bi b b | column
s f % ? f row—" ol 1 |2|3]|a]|s]|e6]| 7

olo o] o 0 |NUL|/DLE[sP|{ o0 | @] P [ p
o|ot} o 1 1 |[soH|DC1]| ! ] Alal a q
0| 0 1 0 2 [stx|pc2| * 2 BR[| b r
0] o 1 1 3 [ex|[pca| # [ 3 [ c | s | ¢ s
0 1 0| o 4 |[EOT|{DCA| $ | 4 [ D[ T | d t
0 1 K 5 |ENQ|NAK| % | 56 | E | U | e u
0 1 1 0 6 |ACK|SYN| & | 6 | F | V f v
0| 1 1 1 7 | BEL| ETB | ' 7 G| W| g | w
1 0 | 0] 0 8 BS |CAN| ( 8 | H| X | h X
1 0] o0 1 9 HT | EM | ) 9 | Y i y
1 0 1 0 10 | LF [suB| * : J I z
1 0 1 1 11 VT |ESC| + ; K| E k ]
1 1 ] 0 0 12 FF | FS \ < L \ L 1
1 1 0 1 B [CR|[GS | =] = M| ] m |
1 1 1 0 14 SO | RS . > N A n ~
1 1 1 1 15 [ st [{us| / 2l o] —] o |DEL

CONTROL CODE CHART

The following 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 listed as a
programmer convenience. Use caution when reassigning the values on the keypad, and recall
that you may enter ‘R’ to restore the pad to its original configuration if you desire.

Ctrl-A 01H Ctrl-J 0AH Ctrl-S 13H
Ctrl-B 02H Ctrl-K 0BH Ctrl-T 14H
Ctrl-C 03H Ctrl-L 0CH Ctrl-U 15H
Ctrl-D 04H Ctrl-M ODH Ctrl-v 16H
Ctrl-E O5H Ctrl-N OEH Ctrl-w 17H
Ctrl-F 06H Ctrl-O OFH Ctrl-X 18H
Ctrl-G 07H Ctrl-P 10H Ctrl-y 19H
Ctrl-H 08H Ctrl-Q 11H Ctrl-Z 1AH
Ctrl-l 09H Ctrl-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 codes are not displayable 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 on the printer port. Codes
which have no defined function in the SuperBrain Il 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 translated and displayed as their upper equivalents (columns
4 and 5). If the DEL code 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 (BS, B6, B7). The chart above also 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 example, 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 notation.

For the SuperBrain 11, the high order bit is used to 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 II

This is to set up a version of WordStar for the SuperBrain |l 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 0304H ; User cursor positioning
routine for memory map
operation.

02A4  INISUB JMP 02EOH ; Jump to the SuperBrain I
initialization routine.

02B0 MEMAPV DB OFFH ; Turn memory map mode on

02B1 MEMADR DB OF800H ; Address of video screen RAM.

02E0  MORPAT CALL  02E8H ; Initialize the SuperBrain Il

02E3 DEC A ; video memory map.

02E4 CALL 0239H

02E7 RET

02ES8 XRA A

02E9 LXI H,0E434H

02EC MVI B,18H

02EE MOV M,A

02EF INX H

02F0 DEC B

02F1 JNZ 02EEH

02F4 LXI H,0000

02F7 SHLD OE400H

02FA SHLD OE414H

02FD SHLD OE416H

0300 SHLD OE412H

03083 RET

0304 XCHG

0305 JMP 0300H

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

02B3 HIBIV DB OFFH ; Highlight using the high bit
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1. INTRODUCTION,

CP/M is a monitor control program for microcomputer system development
which uses IBM-compatible flexible disks for backup storage, Using a computer
mainframe based upon Intel’s 8080 microcomputer, CP/M provides a general
environment for program construction, storage, and editing, along with
assembly and program check-out facilities, An important feature of CP/M is
that it can be easily altered to execute with any computer configuration which
uses an Intel 8088 (or Zilog 7Z-80) Central Processing Unit, and has at least
16K bytes of main memory with up to four IBM-compatible diskette drives., A
detailed discussion of the modifications reguired for any particular hardware
enviromment is given in the Digital Research document entitled "CP/M System
Alteration Guide." Although the standard Digital Research version operates on
a single-density Intel MDS 800, several different hardware manufacturers
support their own input-output drivers for CP/M,

The CP/M monitor provides rapid access to programs through a
comprehensive file management package. The file subsystem supports a named
file structure, allowing dynamic allocation of file space as well as
sequential and random file access, Using this file system, a large number of
distinct programs can be stored in both source and machine executable form,

CP/M also supports a powerful context editor, Intel-compatible assembler,
and debugger subsystems., Optional software includes a powerful
Intel-compatible macro assembler, symbolic debugger, along with various
high-level languages. When coupled with CP/M’s Console Command Processor, the
resulting facilities equal or excel similar large computer facilities,

CP/M is logically divided into several distinct parts:

BIOS ~ Basic I/0 System (»hardware dependent)
BDOS Basic Disk Operating System

cCp Console Command Processor

TPA Transient Program Area

The BIOS provides the primitive operations necessary to access the-

diskette drives and to interface standard peripherals (teletype, CRT, Paper
Tape Reader/Punch, and user-defined peripherals), and can be tailored by the
user for any particular hardware enviromnment by "patching" this portion of
CP/M, The BDOS provides disk management by controlling one or more disk
drives containing independent file directories, The BDOS implements disk
allocation strategies which provide fully dynamic file construction while
minimizing head movement across the disk during access., Any particular file
may contain any number of records, not exceeding the size of any single disk.
In a standard CP/M system, each disk can contain up to 64 distinct files, The
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BDOS has entry points which include the following primitive operations which
can be programmatically accessed:

SEARCH Look for a particular disk file by name.

OPEN Open a file for further operations,

CLOSE Close a file after processing,

RENAME Change the name of a particular file,

READ Read a record from a particular file,

WRITE Write a record onto the disk,

SELECT Select a particular disk drive for further
operations,

The CCP provides symbolic interface between the user’s console and the
remainder of the CP/M system, The CCP reads the console device and processes
commands which include listing the file directory, printing the contents of
files, and controlling the operation of transient programs, such as
assemblers, editors, and debuggers. The standard commands which are available
in the CCP are listed in a following section,

The last segment of CP/M is the area called the Transient Program Area
(TPA). The TPA holds programs which are loaded from the disk under command of
the CCP., During program editing, for example, the TPA holds the CP/M text
editor machine code and data areas, Similarly, programs created under CP/M
can be checked out by loading and executing these programs in the TPA,

It should be mentioned that any or all of the CP/M component subsystems
can be "overlayed" by an executing program, That is, once a user’s program is
loaded into the TPA, the CCP, BDOS, and BIOS areas can be used as the
program’s data area. A "bootstrap" loader is programmatically accessible
whenever the BIOS portion is not overlayed; thus, the user program need only
branch to the bootstrap loader at the end of execution, and the complete CP/M
monitor is reloaded from disk.

It should be reiterated that the CP/M operating system is partitioned
into distinct modules, including the BIOS portion which defines the hardware
enviromment in which CP/M is executing, Thus, the standard system can be
easily modified to any non-standard environment by changing the peripheral
drivers to handle the custom system,



2. FUNCTIONAL DESCRIPTION OF CP/M.

The user interacts with CP/M primarily through the CCP, which reads and
interprets cammands entered through the console, In general, the CCP
addresses one of several disks which are online (the standard system addresses
up to four different disk drives), These disk drives are labelled A, B, C,
and D, A disk is "logged in" if the CCP is currently addressing the disk, 1In
order to clearly indicate which disk is the currently logged disk, the CCP
always prompts the operator with the disk name followed by the symbol ">"
indicating that the CCP is ready for another command. Upon initial start up,
the CP/M system is brought in from disk A, and the CCP displays the message

xxXK CP/M VER m,m

where xx is the memory size (in kilobytes) which this CP/M system manages, and
m.m is the CP/M version number, All CP/M systems are initially set to operate
in a 16K .memory space, but can be easily reconfigured to fit any memory size
on the host system (see the MOVCPM transient cammand), Following system
signon, CP/M automatically logs in disk A, vprompts the user with the symbol
"A>" (indicating that CP/M is currently addressing disk "A"), and waits for a
command, The cammands are implemented at two levels: built-in commands and
transient cammands,

2.1. GENERAL (QOMMAND STRUCTURE,
Built-in commands are a part of the CCP program itself, while transient

commands are loaded into the TPA from disk and executed. The built—-in
commands are

ERA Erase specified files,

DIR List file names in the directory,

REN Rename the specified file,

SAVE Save memory contents in a file,

TYPE Type the contents of a file on the logged disk.

Nearly all of the cammands reference a particular file or group of files, The
form of a file reference is specified below,

2.2, FILE REFERENCES,

A file reference identifies a particular file or group of files on a
particular disk attached to CP/M. These file references can be either
"unambiguwous" (ufn) or ‘“ambiguous" (afn). An unambiguous file reference
uniquely identifies a single file, while an ambiguous file reference may be




satisfied by a number of different files,

File references consist of two parts: the primary name and the secondary
name, Although the secondary name is optional, it usually is generic; that
is, the secondary name "ASM," for example, is used to denote that the file is
an assembly language source file, while the primary name distinguishes each
particular source file, The two names are separated by a "." as shown below:

PPPPPPPP. SSS

where pppppppp represents the primary name of eight characters or 1less, and
sss is the secondary name of no more than three characters, As mentioned
above, the name

OPPPPPPP

is also allowed and is eguivalent to a secondary name consisting of three
blanks, The characters used in specifying an unambiguous file reference
cannot contain any of the special characters

<>, 8= 2% []
while all alphanumerics and remaining special characters are allowed,

An ambiguous file reference is used for directory search and pattern
matching, The form of an ambiguous file reference is similar to an
unambiguous reference, except the symbol "?" may be interspersed throughout
the primary and secondary names, In various commands throughout CP/M, the "?"
symbol matches any character of a file name in the "?" position, Thus, the
ambiguous reference

X?%2.C?M

is satisfied by the unambiquous file names
XYZ ,Q0M

and
X3z .CaM

Note that the ambiguous reference

* %
-

is equivalent to the ambiguous file reference

pdririelelelele e leled

IR EEEE XN &s oo

while



PPPPPPPP. *
and
* _sss

are abbreviations for

PPPPPPPP.??27?
and

respectively. As an example,
DIR *.*

is interpreted by the CCP as a command to list the names of all disk files in
the directory, while

DIR X.Y

searches only for a file by the name X.Y Similarly, the command
DIR X?Y.C?M

causes a search for all (unambiguous) file names on the disk which satisfy
this ambiguwus reference,

The following file names are valid unambiguous file references:
X XYZ GAMMA

X.Y XYZ ,COM GAMMA, 1

As an added convenience, the programmer can generally specify the disk
drive name along with the file name, In this case, the drive name is given as
a letter A through Z followed by a colon (:). The specified drive is then
"logged in" before the file operation occurs, Thus, the following are valid
file names with disk name prefixes:

A:X.Y B:XYZ C:GAMMA
Z :XY7 ,C0OM B:X,A?M C:* ,ASM
It should also be noted that all alphabetic lower case letters in file

and drive names are always translated to upper case when they are processed by
the CCP,




3. SWITCHING DISKS.

The operator can switch the currently logged disk by typing the disk
drive name (A, B, C, or D) followed by a colon (:) when the CCP is waiting for
console imput, Thus, the sequence of prompts and commands shown below might
occur after the CP/M system is loaded from disk A:

16K CP/M VER 1.4

A>DIR List all files on disk A.
SAMPLE ASM

SAMPLE PRN

A>B: Switch to disk B.

B>DIR *,ASM List all "AsM" files on B,
DUMP ASM

FILES ASM

B>A: Switch back to A,



4, THE FORM OF BUILT-IN (COMMANDS,

The file and device reference forms described above can now be used to
fully specify the structure of the built-in cammands, In the description
below, assume the following abbreviations:

ufn - unambiquous file reference
afn - ambiguous file reference
cr - carriage return

Fur ther, recall that the CCP always translates lower case characters to upper
case characters internally, Thus, lower case alphabetics are treated as if
they are upper case in cammand names and file references,

4,1 ERA afn cr

The ERA (erase) command removes files from the currently logged-in disk
(i.e., the disk name currently prompted by CP/M preceding the ">"). The files
which are erased are those which satisfy the ambiguous file reference afn.
The following examples illustrate the use of ERA:

ERA X,Y The file named X.Y on the currently logged disk
is removed from the disk directory, and the space
is returned,

ERA X.* All files with primary name X are removed from
the current disk,

ERA * ASM All files with secondary name ASM are removed
from the current disk,

ERA X?Y,.C?M All files on the current disk which satisfy the
ambiguous reference X?Y.C?M are deleted,

ERA * * Erase all files on the current disk (in this case
the CCP prompts the console with the message
"ALL FILES (Y/N)?"
which requires a Y response before files are
actually removed) ,

ERA B:* ,PRN All files on drive B which satisfy the ambiguous
reference ?????2?? ,PRN are deleted, independently
of the currently logged disk,




4.2, DIR afn cr
The DIR (directory) command causes the names of all files which satisfy
the ambiguwous file name afn to be listed at the console device. As a special
case, the cammand
DIR

lists the files on the currently logged disk (the cammand "DIR" is equivalent
to the cammand "DIR *.*"), Valid DIR commands are shown below,

DIR X.Y

DIR X?7Z.C?M

DIR ?2?2.,Y

Similar to other CCP commands, the afn can be preceded by a drive name,.

The following DIR commands cause the selected drive to be addressed before the
directory search takes place,

DIR B:

DIR B:X.Y

DIR B:* A?M

If no files can be found on the selected diskette which satisfy the
directory reguest, then the message “NOT FOUND" is typed at the console,

4,3. REN ufnl=ufn2 cr

The REN (rename) command allows the user to change the names of files on
disk., The file satisfying ufn2 is changed to ufnl. The currently logged disk
is assumed to contain the file to rename (ufnl). The CCP also allows the user
to type a left-directed arrow instead of the egual sign, if the user’s console
supports this graphic character, Examples of the REN command are

REN. X.Y=Q.R The file Q.R is changed to X.Y.
REN XYZ ,00OM=XY7Z ,XXX The file XYZ.XXX is changed to XYZ,COM,

The operator can precede either ufnl or ufn2 (or both) by an optional
drive address, Given that ufnl is preceded by a drive name, then ufn2 is
assumed to exist on the same drive as ufnl. Similarly, if ufn2 is preceded by
a drive name, then ufnl is assumed to reside on that drive as well, If both
ufnl and ufn2 are preceded by drive names, then the same drive must be



specified in both cases., The following REN commands illustrate this format.

REN A:X.,ASM = Y,ASM The file Y.ASM is changed to X.ASM on
drive A,

REN B:ZAP.BAS=7Z0T.BAS The file ZOT.BAS is changed to ZAP.,BAS
on drive B,

REN B:A,ASM = B:A,BAK The file A.BAK is renamed to A,ASM on
drive B,

If the file ufnl is already present, the REN command will respond with
the error "FILE EXISTS" and not perform the change. If ufn2 does not exist on
the specified diskette, then the message "NOT FOUND" is printed at the
console,

4,4, SAVE n ufn cr

The SAVE command places n pages (256-byte blocks) onto disk from the TPA
and names this file ufn, In the CP/M distribution system, the TPA starts at
100H (hexadecimal), which is the second page of memory. Thus, if the user’s
program occupies the area from 1@@H through 2FFH, the SAVE command must
specify 2 pages of memory. The machine code file can be subsequently loaded
and executed. Examples are:

SAVE 3 X.0oM Copies 1@@H through 3FFH to X.COM.

SAVE 40 Q Copies 1@@H through 28FFH to Q (note
that 28 is the page count in 28FFH,
and that 28H = 2*16+8 = 4@ decimal).

SAVE 4 X.Y Copies 10@H through 4FFH to X.Y.

The SAVE command can also specify a disk drive in the afn portion of the
command, as shown below.

SAVE 10 B:Z0T.COOM Copies 10 pages (1@0H through @AFFH) to
the file ZOT.COM on drive B,

4,5, TYPE ufn cr

The TYPE command displays the contents of the ASCII source file ufn on
the currently logged disk at the console device, Valid TYPE commands are

TYPE X.Y




TYPE X,PIM
TYPE XXX
The TYPE command expands tabs (clt-I characters), assumming tab positions
are set at every eighth colum. The ufn can also reference a drive name as
shown below,

TYPE B:X,PRN The file X,PRN from drive B is displayed.
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5. LINE EDITING AND OUTPUT CONTROL.

The CCP allows certain line editing functions while typing command lines,

rubout

ctl-U
ctl-X

ctl-R

ctl-E

ctl-C

ctl-7

Delete and echo the last character typed at the
console,

Delete the entire line typed at the console,
(Same as ctl-U)

Retype current command line: types a "clean line" fol-
lowing character deletion with rubouts.

Physical end of line: carriage is returned, but line
is not sent until the carriage return key is depressed.

CP/M system reboot (warm start)

End input from the console (used in PIP and ED),

The control functions ctl-P and ctl-S affect console output as shown below,

ctl-p

ctl-S

Copy all subsequent console output to the currently
assigned list device (see the STAT command), Output
is sent to both the list device and the console device
until the next ctl-P is typed.

Stop the console output temporarily. Program execution
and output continue when the next character is typed

at the console (e.g., another ctl-S). This feature is
used to stop output on high speed consoles, such as
CRT's, in order to view a segment of output before con-
tinuing,

Note that the ctl-key seguences shown above are obtained by depressing the
control and letter keys simultaneously. Further, CCP command 1lines can
generally be up to 255 characters in lenath; they are not acted upon until the
carriage return key is typed.
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6. TRANSIENT COMMANDS.

Transient commands are loaded from the currently logged disk and executed
in the TPA., The transient commands defined for execution under the CCP are
shown below, Additional functions can easily be defined by the user (see the
LOAD command definition),

STAT List the number of bytes of storage remaining on the
currently logged disk, provide statistical information
about particular files, and display or alter device
assignment,

ASM Load the CP/M assembler and assemble the specified
program from disk.

LOAD Load the file in Intel "hex" machine code format and
produce a file in machine executable form which can be
loaded into the TPA (this loaded program becomes a
new command under the CCP),

DDT Load the CP/M debugger into TPA and start execution,

PIP Load the Peripheral Interchange Program for subseguent
disk file and peripheral transfer operations,

ED Load and execute the CP/M text editor program,

SYSGEN Create a new CP/M system diskette,

SUBMIT Submit a file of commands for batch processing.

DUMP Dump the contents of a file in hex.

MOVCPM Regenerate the CP/M system for a particular memory
size.

Transient commands are specified in the same manner as built-in commands, and
additional commands can be easily defined by the user, As an added
convenience, the transient command can be preceded by a drive name, which
causes the transient to be loaded from the specified drive into the TPA for
execution, Thus, the command

B:STAT
‘causes CP/M to temporarily “log in" drive B for the source of the STAT

transient, and then return to the original 1logged disk for subsequent
processing.
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The basic transient commands are listed in detail below.
6.1, STAT cr

The STAT command provides general statistical information about file
storage and device assignment. It is initiated by typing one of the following
forms:

STAT cr
STAT "command line" cr

Special forms of the “command line" allow the current device assignment to be
examined and altered as well, The various command lines which can be
specified are shown below, with an explanation of each form shown to the
right,

STAT cr If the user types an empty command line, the STAT
transient calculates the storage remaining on all
active drives, and prints a message

X: R/W, SPACE: nnnK
or

x: R/0, SPACE: nnnK

for each active drive x, where R/W indicates the
drive may be read or written, and R/O indicates
the drive is read only (a drive becomes R/O by
explicitly setting it to read only, as shown
below, or by inadvertantly changing diskettes
without performing a warm start), The space
remaining on the diskette in drive x is given

in kilobytes by nnn,

STAT x: Cr If a drive name is given, then the drive is
selected before the storage is computed., Thus,
the command "STAT B:" could be issued while
logged into drive A, resulting in the message

BYTES REMAINING ON B: nnnK
STAT afn cr The command line can also specify a set of files
to be scanned by STAT, The files which satisfy
afn are listed in alphabetical order, with stor-
age requirements for each file under the heading

RECS BYTS EX D:FILENAME,TYP
rrrr bbbK ee d:prPPPPPP.SSS

where rrrr is the number of 128-byte records
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allocated to the file, bbb is the number of kilo-
bytes allocated to the file (bbb=rrrr*128/1024),
ee is the number of 16K extensions (ee=bbb/16),

d is the drive name containing the file (A...Z),
pPereppp is the (up to) eight-character primary
file name, and sss is the (up to) three-character
secondary name, After listing the individual
files, the storage usage is summarized,

STAT x:afn cr As a convenience, the drive name can be given
ahead of the afn., 1In this case, the specified
drive is first selected, and the form "STAT afn"
is executed.

STAT x:=R/0 cr This form sets the drive given by x to read-only,
which remains in effect until the next warm or
cold start takes place. When a disk is read-only,
the message

BDOS ERR ON x: READ ONLY

will appear if there is an attempt to write to
the read-only disk x. CP/M waits until a key

is depressed before performing an automatic warm
start (at which time the disk becomes R/W).

The STAT command also allows control over the physical to logical device
assignment (see the IOBYTE function described in the manuals "CP/M Interface
Guide" and "CP/M System Alteration Guide"), In general, there are four
logical peripheral devices which are, at any particular instant, each assigned
to one of several physical peripheral devices, The four logical devices are
named:

CON: The system console device (used by CCP
for communication with the operator)

RDR: The paper tape reader device

PUN: The paper tape punch device

LST: The output list device

The actual devices attached to any particular computer system are driven
by subroutines in the BIOS portion of CP/M, Thus, the logical RDR: device,
for example, could actually be a high speed reader, Teletype reader, or
cassette tape. In order to allow some flexibility in device naming and
assignment, several physical devices are defined, as shown below:
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TTY: Teletype device (slow speed console)
CRT: Cathode ray tube device (high speed console)

BAT: Batch processing (console is current RDR:,
output goes to current LST: device)

UCl: User-defined console

PIR: Paper tape reader (high speed reader)
UR1: User—defined reader #1

UR2: User—-defined reader #2

PIP: Paper tape punch (high speed punch)
UPl: User-defined punch #1

UP2: User—defined punch #2

LPT: Line printer

ULl: User—defined list device #1

It must be emphasized that the physical device names may or may not
actually correspond to devices which the names imply. That is, the PTP:
device may be implemented as a cassette write operation, if the user wishes,
The exact correspondence and driving subroutine is defined in the BIOS portion
of CP/M, In the standard distribution wversion of CP/M, these devices
correspond to their names on the MDS 806 development system,

The possible logical to physical device assignments can be displayed by

typing
STAT VAL: cr

The STAT prints the possible values which can be taken on for each logical
device:

CON. = TTY: CRT: BAT: UCl:
RDR: = TTY: PIR: URl: UR2:
PUN: = TTY: PTP: UPl: UP2:
LST: = TTY: CRT: LPT': UlLl:

In each case, the logical device shown to the left can take any of the four
physical assignments shown to the right on each line, The current logical to
physical mapping is displayed by typing the command

STAT DEV: cr
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which produces a listing of each logical device to the left, and the current
corresponding physical device to the right, For example, the 1list might
appear as follows:

CON: = CRT:
RDR: = UR1:
PUN: = PTP:
LST: = TTY:

The current logical to physical device assignment can be changed by typing a
STAT command of the form

STAT 1dl1 = pdl, 1d2 = pd2 , ... , 1dn = pdn cr
where 1dl through 1ldn are logical device names, and pdl through pdn are
compatible physical device names (i.e., 1di and pdi appear on the same line in
the "VAL:" command shown above), The following are valid STAT commands which
change the current logical to physical device assignments:

STAT (ON:=CRT: cr
STAT PUN: = TTY:,LST:=LPT:, RDR:=TTY: Cr

6.2, ASM ufn cr
The ASM command loads and executes the CP/M 8080 assembler, The ufn
specifies a source file containing assembly language statements where the
secondary name is assumed to be ASM, and thus is not specified. The following
ASM commands are valid:
AM X
ASM GAMMA

The two-pass assembler is automatically executed, If assembly errors occur
during the second pass, the errors are printed at the console,

The assembler produces a file
X . PRN
where x is the primary name specified in the ASM command. The PRN file
contains a listing of the source program (with imbedded tab characters if

present in the source program), along with the machine code generated for each
statement and diagnostic error messages, if any. The PRN file can be listed
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at the console using the TYPE command, or sent to a peripheral device using
PIP (see the PIP command structure below). Note also that the PRN file
contains the original source program, augmented by miscellaneous assembly
information in the leftmost 16 colums (program addresses and hexadecimal
machine code, for example)., Thus, the PRN file can serve as a backup for the
original source file: if the source file is accidently removed or destroyed,
the PRN file can be edited (see the ED operator’s quide) by removing the
leftmost 16 characters of each line (this can be done by issuing a single
editor "macro" cammand), The resulting file is identical to the original
source file and can be renamed (REN) from PRN to ASM for subsequent editing
and assembly, The file

X HEX

is also produced which contains 8080 machine language in Intel "hex" format
suitable for subsequent loading and execution (see the LOAD command). For
complete details of CP/M’s assembly language program, see the "CP/M Assembler
Language (ASM) User s Guide."

Similar to other transient commands, the source file for assembly can be
taken fram an a.ternate disk by prefixing the assembly language file name by a
disk drive name, Thus, the command

ASM B:ALPHA cr
loads the assembler from the currently logged drive and operates upon the -

source program ALPHA.,ASM on drive B, The HEX and PRN files are also placed on
drive B in this case,

6.3, LOAD ufn cr
The LOAD command reads the file ufn, which is assumed to contain "hex"
format machine code, and produces a memory image file which can be
subsequently executed. The file name ufn is assumed to be of the form
X .HEX

and thus only the name x need be specified in the command. The LOAD command
creates a file named

x,0M
which marks it as containing machine executable code. The file is actually
loaded into memory and executed when the user types the file name x
immediately after the prompting character “>" printed by the CCP,
In general, the CCP reads the name x following the prompting character

and looks for a built-in function name. If no function name is found, the CCP
searches the system disk directory for a file by the name
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X .OOM

If found, the machine code is loaded into the TPA, and the program executes,
Thus, the user need only IOAD a hex file once; it can be subsequently
executed any number of times by simply typing the primary name. In this way,
the user can "invent" new commands in the CCP, (Initialized disks contain the
transient commands as QOM files, which can be deleted at the user’s option,)
The operation can take place on an alternate drive if the file name is
prefixed by a drive name. Thus,

LOAD B:BETA

brings the LOAD program into the TPA from the currently logged disk and
operates upon drive B after execution begins,

It must be noted that the BETA.HEX file must contain valid Intel format
hexadecimal machine code records (as produced by the ASM program, for example)
which begin at 100H, the beginning of the TPA. Further, the addresses in the
hex records must be in ascending order; gaps in unfilled memory regions are
filled with zeroes by the LOAD command as the hex records are read. Thus,
LOAD must be used only for creating CP/M standard "COM" files which operate in
the TPA. Programs which occupy regions of memory other than the TPA can be
loaded under DDT.

6.4, PIP cr

PIP is the CP/M Peripheral Interchange Program which implements the basic
media conversion operations necessary to load, print, punch, copy, and combine
disk files., The PIP program is initiated by typing one of the following forms

(1) PIP cr
(2) PIP “command line" cr

In both cases, PIP is loaded into the TPA and executed, In case (1), PIP
reads command lines directly from the console, prompted with the "*"
character, until an empty command line is typed (i.e., a single carriage
return is issued by the operator), Each successive command line causes some
media conversion to take place according to the rules shown below, Form (2)
of the PIP command is eguivalent to the first, except that the single command
line given with the PIP command is automatically executed, and PIP terminates
immediately with no further prompting of the console for input command lines.
The form of each command line is

destination = source#l, source#2, ... , source#n cr

where "destination" is the file or peripheral device to receive the data, and
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"source#l, ..., source#n" represents a series of one or more files or devices
which are copied from left to right to the destination,

When multiple files are given in the command line (i.,e, n > 1), the
individual files are assumed to contain ASCII characters, with an assumed CP/M
end-of-file character (ctl-Z) at the end of each file (see the O parameter to
override this assumption), The egual symbol (=) can be replaced by a
left-oriented arrow, if your console supports this ASCII character, to improve
readability, Lower case ASCII alphabetics are internally translated to upper
case to be consistent with CP/M file and device name conventions, Finally,
the total command line length cannot exceed 255 characters (ctl-E can be used
to force a physical carriage return for lines which exceed the console width).

The destination and source elements can be unambiguous references to CP/M
source files, with or without a preceding disk drive name, That is, any file
can be referenced with a preceding drive name (A:, B:, C:, or D:) which
defines the particular drive where the file may be obtained or stored., When
the drive name is not included, the currently logged disk is assumed.
Further, the destination file can also appear as one or more of the source
files, in which case the source file 1is not altered until the entire
concatenation is complete, If the destination file already exists, it is
removed if the command line is properly formed (it is not removed if an error
condition arises). The following command lines (with explanations to the
right) are valid as input to PIP:

X=Ycr Copy to file X from file Y,
where X and Y are unambiguous
file names; Y remains unchanged,

X=Y,72 cr Concatenate files Y and Z and
copy to file X, with Y and 2
unchanged,

X ,ASM=Y ASM,Z ASM,FIN_,ASM cr Create the file X.ASM from the
concatenation of the Y, Z, and
FIN files with type ASM.

NEW,ZOT = B:OLD.ZAP cr Move a copy of OLD,ZAP from drive
B to the currently logged disk;
name the file NEW,Z0T,

B:A.U = B:B,V,A:CW,D.X cr Concatenate file B,V from drive B

with C.W from drive A and D.X.
from the logged disk; create
the file A.U on drive B.

For more convenient use, PIP allows abbreviated commands for transferring
files between disk drives. The abbreviated forms are
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PIP x:=afn cr
PIP x:=y:afn cr
PIP ufn = y: cr
PIP x:ufn = y: cr

The first form copies all files from the currently logged disk which satisfy
the afn to the same file names on drive x (x = A...Z). The second form is
eqguivalent to the first, where the source for the copy is drive y (y = A...
Z). The third form is eguivalent to the command "PIP ufn=y:ufn cr" which
copies the file given by ufn from drive y to the file ufn on drive x., The
fourth form is equivalent to the third, where the source disk is explicitly
given by v.

Note that the source and destination disks must be different in all of
these cases, If an afn is specified, PIP lists each ufn which satisfies the
afn as it is being copied. If a file exists by the same name as the
destination file, it is removed uron successful completion of the copy, and
replaced by the copied file,

The following PIP commands give examples of wvalid disk-to-disk copy
operations:

B:=* (OM cr Copy all files which have the
secondary name “"COM" to drive B
from the current drive,

A:=B:ZAP.* cr Copy all files which have the
primary name "ZAP" to drive A
from drive B.

ZAP,ASM=B: cr Equivalent to ZAP.ASM=B:ZAP.ASM
B:ZOT,OM=A: Ccr Eguivalent to B:ZOT,COM=A:Z0T,.COM
B:=GAMMA,BAS cr Same as B:GAMMA,BAS=GAMMA,BAS
B:=A:GAMMA.BAS cr Same as B:GAMMA,BAS=A:GAMMA,BAS

PIP also allows reference to physical and logical devices which are
attached to the CP/M system., The device names are the same as given under the
STAT command, along with a number of specially named devices. The logical
devices given in the STAT command are

CON: (console), RDR: (reader), PUN: (punch), and IST: (list)

while the physical devices are
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TTY: (console, reader, punch, or list)

CRT: (console, or list), UCl: (console)
PIR: (reader), URl: (reader), UR2: (reader)
PTP: (punch), UPl: (punch), UP2: (punch)
LPT: (list), ULl: (list)

(Note that the "BAT:" physical device is not included, since this assignment
is used only to indicate that the RDR: and LST: devices are to be used for
console input/output,)

The RDR, IST, PUN, and CON devices are all defined within the BIOS
portion of CP/M, and thus are easily altered for any particular I/O system,
(The current physical device mapping is defined by IOBYTE; see the "CP/M
Interface Guide" for a discussion of this function)., The destination device
must be capable of receiving data (i.e,, data cannot be sent to the punch),
and the source devices must be capable of generating data (i.e., the LST:
device cannot be read),

The additional device names which can be used in PIP commands are

NUL: Send 4@ "nulls" (ASCII 0°s) to the device
(this can be issued at the end of punched output),

EOF: Send a CP/M end-of-file (ASCII ctl-Z) to the
destination device (sent automatically at the
end of all ASCII data transfers through PIP),

INP: Special PIP input source which can be "patched"
into the PIP program itself: PIP gets the input
data character-by-character by CALLing location
103H, with data returned in location 109H (parity
bit must be zero),

OUT: Special PIP output destination which can be
patched into the PIP program: PIP CALLs location
106H with data in register C for each character
to transmit, Note that locations 1@9H through
1FFH of the PIP memory image are not used and
can be replaced by special purpose drivers using
DDT (see the DDT operator’s manual),

PRN: Same as LST:, except that tabs are expanded at
every eighth character position, lines are
numbered, and page ejects are inserted every 60
lines, with an initial eject (same as [t8np]).

File and device names can be interspersed in the PIP commands, In each
case, the specific device is read until end-of-file (ctl-Z for ASCII files,
and a real end of file for non-ASCII disk files), Data from each device or
file is concatenated from left to right until the last data source has been
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read, The destination device or file is written using the data from the
source files, and an end-of-file character (ctl-Z) is appended to the result
for ASCII files, Note if the destination is a disk file, then a temporary
file is created ($$$ secondary name) which is changed to the actual file name
only upon successful completion of the copy. Files with the extension "COM"
are always assumed to be non-ASCII,

The copy operation can be aborted at any time by depressing any key on
the keyboard (a rubout suffices). PIP will respond with the message "ABORTED"
to indicate that the operation was not completed, Note that if any operation
is aborted, or if an error occurs during processing, PIP removes any pending
commands which were set up while using the SUBMIT command,

It should also be noted that PIP performs a special function if the
destination is a disk file with type "HEX" (an Intel hex formatted machine
code file), and the source is an external peripheral device, such as a paper
tape reader. 1In this case, the PIP program checks to ensure that the source
file contains a properly formed hex file, with legal hexadecimal values and
checksum records, When an invalid input record is found, PIP reports an error
message at the console and waits for corrective action, It is usually
sufficient to open the reader and rerun a section of the tape (pull the tape
back about 20 inches)., When the tape is ready for the re-read, type a single
carriage return at the console, and PIP will attempt another read. If the
tape position cannot be properly read, simply continue the read (by typing a
return following the error message), and enter the record manually with the ED
program after the disk file is constructed, For convenience, PIP allows the
end-of-file to be entered from the console if the source file is a RDR:
device, In this case, the PIP program reads the device and monitors the
keyboard, If ctl-Z is typed at the keyboard, then the read operation is
terminated normally,

Valid PIP commands are shown below,

PIP IST: = X,PRN cr Copy X.PRN to the LST device and
terminate the PIP program,

PIP cr Start PIP for a sequence of
commands (PIP prompts with "*"),

*ON:=X_,ASM,Y,ASM,Z,ASM cr Concatenate three ASM files and
copy to the CON device.

*X ,HEX=CON: ,Y HEX,PTR: cr Create a HEX file by reading the
QON (until a ctl-Z is typed), fol-
lowed by data from Y.HEX, followed
by data from PTR until a ctl-Z is
encountered,

*cr Single carriage return stops PIP,
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PIP PUN:=NUL:,X.ASM,EOF:,NUL: cr Send 40 nulls to the punch device;

then copy the X.ASM file to the
punch, followed by an end-of-file
(ctl-Z) and 40 more null charac-
ters,

The user can also specify one or more PIP parameters, enclosed in left
and right square brackets, separated by zero or more blanks, Each parameter
affects the copy operation, and the enclosed 1list of parameters must
immediately follow the affected file or device, Generally, each parameter can
be followed by an optional decimal integer value (the S and Q parameters are

exceptions) .

B

Dn

The valid PIP parameters are listed below,

Block mode transfer: data is buffered by PIP until an ASCII
x-of £ character (ctl-S) is received from the source device,
This allows transfer of data to a disk file from a continuous
reading device, such as a cassette reader. Upon receipt of
the x-off, PIP clears the disk buffers and returns for more
input data. The amount of data which can be buffered is de-
pendent upon the memory size of the host system (PIP will
issue an error message if the buffers overflow).

Delete characters which extend past column n in the transfer
of data to the destination from the character source, This
parameter is used most often to truncate long lines which are
sent to a (narrow) printer or console device,

Echo all transfer operations to the console as they are being
performed,

Filter form feeds from the file, All imbedded form feeds are
removed, The P parameter can be used simultaneously to
insert new form feeds,

Hex data transfer: all data is checked for proper Intel hex
file format, Non-essential characters between hex records
are removed during the copy operation, The console will be
prompted for corrective action in case errors occur,

Ignore ":00" records in the transfer of Intel hex format
file (the I parameter automatically sets the H parameter).

Translate upper case alphabetics to lower case,

Add line numbers to each line transferred to the destination
starting at one, and incrementing by 1., Leading zeroes are
suppressed, and the number is followed by a colon, If N2

is specified, then leading zeroes are included, and a tab is
inserted following the number. The tab is expanded if T is
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set.

0 Object file (non-ASCII) transfer: the normal CP/M end of
file is ignored.

Pn Include page ejects at every n lines (with an initial page
eject). If n=1 or is excluded altogether, page ejects
‘occur every 6@ lines, If the F parameter is used, form feed
suppression takes place before the new page ejects are
inserted.

0stz Quit copying from the source device or file when the
string s (terminated by ctl-Z) is encountered,

sstz Start copying from the source device when the string s is
encountered (terminated by ctl-Z), The S and Q parameters
can be used to “abstract" a particular section of a file
(such as a subroutine), The start and quit strings are al-
ways included in the copy operation,

NOTE - the strings following the s and g parameters are
translated to upper case by the CCP if form (2) of the
PIP command is used, Form (1) of the PIP invocation, how-
ever, does not perform the automatic upper case translation,
(1) PIP cr
(2) PIP "command line" cr

Tn Expand tabs (ctl-I characters) to every nth column during the
transfer of characters to the destination from the source,

U Translate lower case alphabetics to upper case during the
the copy operation,

v Verify that data has been copied correctly by rereading
after the write operation (the destination must be a disk
file).

Z Zero the parity bit on input for each ASCII character,

The following are valid PIP commands which specify parameters in the file
transfer:

PIP X,ASM=B:[v] cr Copy X.ASM from drive B to the current drive
and verify that the data was properly copied.

PIP LPT:=X,ASM[nt8u] cr Copy X.ASM to the LPT: device; number each
line, expand tabs to every eighth column, and
translate lower case alphabetics to upper
case,
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PIP PUN:=X.HEX[i] ,Y.ZOT[h] cr First copy X.HEX to the PUN: device and
ignore the trailing ":00" record in X.HEX;
then continue the transfer of data by reading
Y.Z0T, which contains hex records, including
any ":00" records which it contains,

PIP X.LIB = Y,ASM [ sSUBR1:"Tz gIMP 137z ] cr Copy from the file Y,ASM
into the file X.LIB, Start the copy when the
string "SUBR1l:" has been found, and quit copy-
ing after the string "JMP L3" is encountered.

PIP PRN:=X,ASM [p50] Send X.ASM to the LST: device, with line num-
bers, tabs expanded to every eighth column,
and page ejects at every 5@0th line, Note that
nt8p6f is the assumed parameter list for a PRN
file; p5@ overrides the default value,

6.5. ED ufn cr

The ED program is the CP/M system context editor, which allows creation
and alteration of ASCII files in the CP/M environment, Complete details of
operation are given the ED user’s manual, "ED: a Context Editor for the CP/M
Disk System." In general, ED allows the operator to create and operate upon
source files which are organized as a sequence of ASCII characters, separated
by end-of-line characters (a carriage-return line-feed seguence). There is no
practical restriction on line length (no single line can exceed the size of
the working memory), which is instead defined by the number of characters
typed between cr’s., The ED program has a number of commands for character
string searching, replacement, and insertion, which are useful in the creation
and correction of programs or text files under CP/M, Although the CP/M has a
limited memory work space area (approximately 5000 characters in a 16K CP/M
system), the file size which can be edited is not 1limited, since data is
easily "paged" through this work area,

Upon initiation, ED creates the specified source file, if it does not
exist, and opens the file for access, The programmer then "appends" data from
the source file into the work area, if the source file already exists (see the
A command), for editing, The appended data can then be displayed, altered,
and written from the work area back to the disk (see the W command).
Particular points in the program can be automatically paged and located by
context (see the N command), allowing easy access to particular portions of a
large file,

Given that the operator has typed

ED X.ASM cr

25




the ED program creates an intermediate work file with the name

X.$$$

to hold the edited data during the ED run, Upon completion of ED, the X,ASM
file (original file) is renamed to X.BAK, and the edited work file is renamed
to X.ASM, Thus, the X.BAK file contains the original (unedited) file, and the
X.ASM file contains the newly edited file, The operator can always return to
the previous version of a file by removing the most recent version, and
renaming the previous version, Suppose, for example, that the current X,ASM
file was improperly edited; the sequence of CCP command shown below would
reclaim the backup file,

DIR X.* Check to see that BAK file
is available,

ERA X,ASM Erase most recent version,

REN X,ASM=X,BAK Rename the BAK file to ASM,

Note that the operator can abort the edit at any point (reboot, power failure,
ctl-C, or Q command) without destroying the original file, 1In this case, the
BAK file is not created, and the original file is always intact.

The ED program also allows the user to "ping-pong" the source and create
backup files between two disks, The form of the ED command in this case is

ED ufn d:

where ufn is the name of a file to edit on the currently logged disk, and d is
the name of an alternate drive, The ED program reads and processes the source
file, and writes the new file to drive d, using the name ufn., Upon completion
of processing, the original file becomes the backup file, Thus, if the
operator is addressing disk A, the following command is valid:

ED X.ASM B:

which edits the file X.ASM on drive A, creating the new file X.$S$$S on drive
B. Upon campletion of a successful edit, A:X.ASM is renamed to A:X.BAK, and
B:X.$$S is renamed to B:X.ASM, For user convenience, the currently logged
disk becomes drive B at the end of the edit, Note that if a file by the name
B:X.ASM exists before the editing begins, the message

FILE EXISTS
is printed at the console as a precaution against accidently destroying a

source file. 1In this case, the operator must first ERAse the existing file
and then restart the edit operation,
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Similar to other transient commands, editing can take place on a drive
different from the currently logged disk by preceding the source file name by
a drive name, Examples of valid edit requests are shown below

ED A:X,ASM Edit the file X.ASM on drive A, with
new file and backup on drive A,

ED B:X.,ASM A: Edit the file X.ASM on drive B to the
temporary file X.$$$ on drive A, On
termination of editing, change X.ASM
on drive B to X.BAK, and change X.S$$$
on drive A to X.ASM,

6.6. SYSGEN cr

The SYSGEN transient command allows generation of an initialized diskette
containing the CP/M operating system, The SYSGEN program prompts the console
for cammands, with interaction as shown below.

SYSGEN cr Initiate the SYSGEN program,

SYSGEN VERSION m.m SYSGEN sign-on message.

SOURCE DRIVE NAME (OR RETURN TO SKIP)

Respond with the drive name (one
of the letters A, B, C, or D) of
the disk containing a CP/M sys-
tem; usually A, If a copy of
CP/M already exists in memory,
due to a MOVCPM command, type a
cr only, Typing a drive name

X will cause the response:

SOURCE ON x THEN TYPE RETURN Place a diskette containing the
CP/M operating system on drive
X (x isone of A, B, C, or D),
Answer with cr when ready.

FUNCTION COMPLETE System is copied to memory.
SYSGEN will then prompt with:

DESTINATION DRIVE NAME (OR RETURN TO REBOOT)

If a diskette is being ini-
tialized, place the new disk
into a drive and answer with

the drive name. Otherwise, type
a cr and the system will reboot
from drive A, Typing drive name
X will cause SYSGEN to prompt
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with:

DESTINATION ON x THEN TYPE RETURN Place new diskette into drive
X; type return when ready,

FUNCTION COMPLETE New diskette is initialized
in drive x.

The "DESTINATION" prompt will be repeated until a single carriage return is
typed at the console, so that more than one disk can be initialized.

Upon campletion of a successful system generation, the new diskette
contains the operating system, and only the built-in commands are available,
A factory-fresh IBM-compatible diskette appears to CP/M as a diskette with an
empty directory; therefore, the operator must copy the appropriate COM files
from an existing CP/M diskette to the newly constructed diskette using the PIP
transient,

The user can copy all files from an existing diskette by typing the PIP
command

PIP B: = A: * _*[v] cr

which copies all files from disk drive A to disk drive B, and verifies that
each file has been copied correctly. The name of each file is displayed at
the console as the copy operation proceeds,

It should be noted that a SYSGEN does not destroy the files which already
exist on a diskette; it results only in construction of a new operating
system, Further, if a diskette is being used only on drives B through D, and
will never be the source of a bootstrap operation on drive A, the SYSGEN need
not take place, In fact, a new diskette needs absolutely no initialization to
be used with CP/M,

6.7. SUBMIT ufn parm#l ... parm#n cr

The SUBMIT command allows CP/M commands to be batched together for
automatic processing, The ufn given in the SUBMIT command must be the
filename of a file which exists on the currently logged disk, with an assumed
file type of "SUB." The SUB file contains CP/M prototype commands, with
possible parameter substitution, The actual .parameters parm#l ... parm#n are
substituted into the prototype commands, and, if no errors occur, the file of
substituted cammands are processed sequentially by CP/M,
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The prototype cammand file is created using the ED program, with
interspersed "$" parameters of the form

$1 $2 $3 ... Sn

corresponding to the number of actual parameters which will be included when
the file is suwbmitted for execution, When the SUBMIT transient is executed,
the actual parameters parm#l ... parm#n are paired with the formal parameters
$1 ... $n in the prototype cammands, If the number of formal and actual
parameters does not correspond, then the submit function is aborted with an
error message at the console. The SUBMIT function creates a file of
substituted commands with the name

$$$.SUB

on the logged disk., When the system reboots (at the termination of the
SUBMIT), this cammand file is read by the CCP as a source of input, rather
than the console., If the SUBMIT function is performed on any disk other than
drive A, the cammands are not processed until the disk is inserted into drive
A and the system reboots., Further, the user can abort cammand processing at
any time by typing a rubout when the command is read and echoed, 1In this
case, the $$$.SUB file is removed, and the subsequent commands come from the
console, Command processing is also aborted if the CCP detects an error in
any of the cammands, Programs which execute under CP/M can abort processing of
command files when error conditions occur by simply erasing any existing
$$S$.SUB file.

In order to introduce dollar signs into a SUBMIT file, the user may type
a "$$" which reduces to a single "$" within the command file, Further, an
up-arrow symbol “"*" may precede an alphabetic character x, which produces a
single ctl-x character within the file,

The last cammand in a SUB file can initiate another SUB file, thus
allowing chained batch commands.

Suppose the file ASMBL,SUB exists on disk and contains the prototype
commands
AM $1
DIR S$1.*
ERA * ,BAK
PIP $2:=$1.PRN
ERA $S1.PRN

and the cammand
SUBMIT ASMBL X PRN cr

is issued by the operator, The SUBMIT program reads the ASMBL.SUB file,

swstituting "X" for all occurrences of $1 and "PRN" for all occurrences of
$2, resulting in a $$$.SUB file containing the commands
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ASM X

DIR X.*

ERA *,BAK

PIP PRN:=X,PRN
ERA X,PRN

which are executed in sequence by the CCP,

The SUBMIT function can access a SUB file which is on an alternate drive
by preceding the file name by a drive name. Submitted files are only acted
upon, however, when they appear on drive A, Thus, it is possible to create a
submitted file on drive B which is executed at a later time when it is
inserted in drive A,

6.8. DUMP ufn cr

The DUMP program types the contents of the disk file (ufn) at the console
in hexadecimal form., The file contents are listed sixteen bytes at a time,
with the absolute byte address 1listed to the left of each 1line in
hexadecimal., Long typeouts can be aborted by pushing the rubout key during
printout, (The source listing of the DUMP program is given in the "CP/M
Interface Guide" as an example of a program written for the CP/M environment,)

6.9. MOVCPM cr

The MOVCPM program allows the user to reconfigure the CP/M system for any
particular memory size. Two optional parameters may be used to indicate (1)
the desired size of the new system and (2) the disposition of the new system
at program termination, If the first parameter is amitted or a "*" is given,
the MOVCPM program will reconfigure the system to its maximum size, based upon
the kilobytes of contiguous RAM in the host system (starting aat @00@H). If
the second parameter is omitted, the system is executed, but not permanently
recorded; if "*" is given, the system is left in memory, ready for a SYSGEN
operation, The MOVCPM program relocates a memory image of CP/M and places
this image in memory in preparation for a system generation operation, The
command forms are:

MOVCPM cr Relocate and execute CP/M for manage-
ment of the current memory configura-
tion (memory is examined for contigu-
ous RAM, starting at 1@0@H)., Upon com-
pletion of the relocation, the new
system is executed but not permanently
recorded on the diskette, The system
which is constructed contains a BIOS
for the Intel MDS 804d.
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MOVCPM n cr Create a relocated CP/M system for
management of an n kilobyte system (n
must be in the range 16 to 64), and
execute the system, as described above.

MOVCPM * * cr Construct a relocated memory image for
the current memory configuration, but
leave the memory image in memory, in
preparation for a SYSGEN operation,

MOVCPM n * cr Construct a relocated memory image for
an n kilobyte memory system, and leave
the memory image in preparation for a
SYSGEN operation,

The cammand
MOVCPM * *

for example, constructs a new version of the CP/M system and leaves it in
memory, ready for a SYSGEN operation, The message

READY FOR "SYSGEN" OR
"SAVE 32 CPMxx,CQOM"

is printed at the console upon completion, where xx is the current memory size
in kilobytes, The operator can then type

SYSGEN cr Start the system generation,

SOURCE IRIVE NAME (OR RETURN TO SKIP) Respond with a cr to skip
the CP/M read operation since the system
is already in memory as a result of the
previous MOVCPM operation,

DESTINATION DRIVE NAME (OR RETURN T@ REBOQT)
Respond with B to write new system
to the diskette in drive B. SYSGEN
will prompt with:

DESTINATION ON B, THEN TYPE RETURN
Ready the fresh diskette on drive
B and type a return when ready,

Note that if you respond with "A" rather than "B" above, the system will be
written to drive A rather than B, SYSGEN will continue to type the prompt:

DESTINATION DRIVE NAME (OR RETURN TO REBOOT)

until the operator responds with a single carriage return, which stops the
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SYSGEN program with a system reboot,

The user can then go through the reboot process with the o0ld or new
diskette, Instead of performing the SYSGEN operation, the user could have

typed
SAVE 32 CPMxx,COM

at the campletion of the MOVCPM function, which would place the CP/M memory
image on the currently logged disk in a form which can be "patched." This is
necessary when operating in a non-standard environment where the BIOS must be
altered for a particular peripheral device configuration, as described in
the"CP/M System Alteration Guide.,"

Valid MOVCPM commands are given below:

MOVCPM 48 cr Construct a 48K verskon of CP/M and start
execution,
MOVCPM 48 * cr Construct a 48K version of CP/M in prepara-

tion for permanent recording; response is

READY FOR "SYSGEN" OR
"SAVE 32CpM48,COM"

MOVCPM * * cr Construct a maximum memory version of CP/M

and start execution,

It is important to note that the newly created system is serialized with
the number attached to the original diskette and is subject to the conditions
of the Digital Research Software Licensing Agreement,
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7. BDOS ERROR MESSAGES,

There are three error situations which the Basic Disk Operating System
intercepts during file processsing., When one of these conditions is detected,
the BDOS prints the message:

BDOS ERR ON x: error

where X is the drive name, and "error" is one of the three error messages:

BAD SECTOR
SELECT
READ ONLY

The "BAD SECTOR" message indicates that the disk controller electronics
has detected an error condition in reading or writing the diskette. This
condition is generally due to a malfunctioning disk controller, or an
extremely worn diskette, If you find that your system reports this error more
than once a month, you should check the state of your controller electronics,
and the condition of your media. You may also encounter this condition in
reading files generated by a controller produced by a different manufacturer,
Even though controllers are claimed to be IBM-compatible, one often finds
small differences in recording formats, The MDS-80@ controller, for example,
requires two bytes of one’s following the data CRC byte, which is not required
in the IBM format. As a result, diskettes generated by the Intel MDS can be
read by almost all other IBM-compatible systems, while disk files generated on
other manufacturer’s equipment will produce the "BAD SECTOR" message when read
by the MDS, In any case, recovery from this condition is accomplished by
typing a ctl-C to reboot (this is the safest!), or a return, which simply
ignores the bad sector in the file operation, Note, however, that typing a
return may destroy your diskette integrity if the operation is a directory
write, so make sure you have adequate backups in this case,

The "SELECT" error occurs when there is an attempt to address a drive
beyond the A through D range, In this case, the value of x in the error
message gives the selected drive, The system reboots following any input from
the console,

The "READ ONLY" message occurs when there is an attempt to write to a
diskette which has been designated as read-only in a STAT command, or has been
set to read-only by the BDOS, 1In general, the operator should reboot CP/M
either by using the warm start procedure (ctl-C) or by performing a cold start
whenever the diskettes are changed., If a changed diskette is to be read but
not written, BDOS allows the diskette to be changed without the warm or cold
start, but internally marks the drive as read-only, The status of the drive
is subsequently changed to read/write if a warm or cold start occurs. Upon
issuing this message, CP/M waits for imput from the console., An automatic
warm start takes place following any input,

33




8. OPERATION OF CP/M ON THE MDS,

This section gives operating procedures for using CP/M on the Intel MDS
microcomputer development system, A basic knowledge of the MDS hardware and
software systems is assumed.

CP/M is initiated in essentially the same manner as Intel’s 1ISIS
operating system, The disk drives are labelled @ through 3 on the MDS,
corresponding to CP/M drives A through D, respectively. The CP/M system
diskette is inserted into drive @, and the BOOT and RESET switches are
depressed in seguence, The interrupt 2 light should go on at this point. The
space bar is then depressed on the device which is to be taken as the system
console, and the light should go out (if it does not, then check connections
and baud rates). The BOOT switch is then turned off, and the CP/M signon
message should appear at the selected console device, followed by the "A>"
system prompt. The user can then issue the various resident and transient
commands : :

The CP/M system can be restarted (warm start) at any time by pushing the
INT @ switch on the front panel, The built-in Intel ROM monitor can be
initiated by pushing the INT 7 switch (which generates a RST 7), except when
operating under DDT, in which case the DDT program gets control instead.

Diskettes can be removed from the drives at any time, and the system can
be shut down during operation without affecting data integrity. Note,
however, that the user must not remove a diskette and replace it with another
without rebooting the system (cold or warm start), unless the inserted
diskette is "read only,”

Due to hardware hang-ups or malfunctions, CP/M may type the inessage
BDOS ERR ON x: BAD SECTOR

where x is the drive which has a permanent error, This error may occur when
drive doors are opened and closed randomly, followed by disk operations, or
may be due to a diskette, drive, or controller failure, The user can
optionally elect to ignore the error by typing a single return at the
console, The error may produce a bad data record, requiring re-initialization
of up to 128 bytes of data, The operator can reboot the CP/M system and try
the operation again,

Termination of a CP/M session requires no special action, except that it
is necessary to remove the diskettes before turning the power off, to avoid
random transients which often make their way to the drive electronics.

It should be noted that factory-fresh IBM-compatible diskettes should be
used rather than diskettes which have previously been used with any ISIS
version. In particular, the ISIS "FORMAT" operation produces non-standard
sector numbering throughout the diskette. This non-standard numbering
seriously degrades the performance of CP/M, and will operate noticeably slower
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than the distribution version, If it becomes necessary to reformat a diskette
(which should not be the case for standard diskettes), a program can be
written under CP/M which causes the MDS 80@ controller to reformat with
sequential sector numbering (1-26) on each track,

Note: "MDS 808" and "ISIS" are registered trademarks of Intel Corporation,
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ED USER'S MANUAL

1. ED TUTORIAL
1l.1. Introduction to ED.

ED is the context editor for CP/M, and is used to create
and alter CP/M source files. ED is initiated in CP/M by

typing

<filename>
ED
<filename>.<filetype>

In general, ED reads segments of the source file given by
<filename> or <filename> . <filetype> into central memory,
where the file is manipulated by the operator, and subse-
quently written back to disk after alterations. If the
source file does not exist before editing, it is created by
ED and initialized to empty. The overall operation of ED
is shown in Figure 1.

1.2. ED Operation

ED operates upon the source file, denoted in Figure 1
by x.y, and passes all text through a memory buffer where
the text can be viewed or altered (the number of lines which Appen
can be maintained in the memory buffer varies with the line B
length, but has a total capacity of about 6000 characters
in a 16K CP/M system). Text material which has been edited
is written onto a temporary work file under command of the
operator. Upon termination of the edit, the memory buffer
is written to the temporary file, followed by any remaining
(unread) text in the source file. The name of the original
file is changed from x.y to x.BAK so that the most recent
previously edited source file can be reclaimed if necessary
(see the CP/M commands ERASE and RENAME). The temporary
file is then changed from x.$$$ to x.y which becomes the
resulting edited file.

The memory buffer is logically between the source file
and working file as shown in Figure 2.

1.3. Text Transfer Functions

Given that n is an integer value in the range 0 through
65535, the following ED commands transfer lines of text
from the source file through the memory buffer to the tem-
porary (and eventually final) file:



Figure 1. Overall ED Operation
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Note: the ED program accepts both lower and upper case ASCII
characters as input from the console. Single letter commands
can be typed in either case. The U command can be issued to

cause ED to translate lower case alphabetics to upper case as
characters are filled to the memory buffer from the console.

Characters are echoed as typed without translation, however.
The -U command causes ED to revert to "no translation" mode.

ED starts with an assumed -U in effect.
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Figure 2. Memory Buffer Organization
