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FORWARD 

This manual is dividsd into four chsptsrs and a section called 
MICRO NOTES for your convenience. 

Chspar Ona, INTRODUCTION, is a ovsrvisw of computers, their basic 
operation and what you can expect it to do for you and what you 
can axpact it not to do for you. 

Chapar Two, 
inapaction and 
is intandad to 

INSPECTION, contains tha initial unpacking, 
tasting instructions. Tha contants of this chaptar 
halp get you up and running. 

Chaptar 
tachnical 

Thraa, GENERAL OPERATION PROCEDURES, conaiats 
information on ayatama hardware and softwsra. 

of 

Chapter Four, contains TROUBLE SHOOTING AND RETURN MATERIAL 
AUTHORIZTION (RMAJ procedures for rapsira. 

MICRO NOTES is ths section on configuring vsrioua printers, 
terminals, and disk drives to run with our system. 

A CP/M Manual is included, separately. 

Included with asch system are two disks "A" snd "B" which contain 
ths CP/M operating system and disk utilitiaa. 

PLEASE READ THIS MANUAL BEFORE USING YOUR COMPUTER. Y.!Ul SHOULD 
I.E. FAMILIAR !II!:! ~ CONTENTS OF THIS MANUAL BEFORE TRYING IQ ~ 
.Y..Q..l.IB COMPUTER SYSTE.!!... THE SECTIONS WITH AN "*" SHOULD BE 
COMPLETELY UNDERSTOOD BEFORE ATTEMPTING ANY USE OF YOUR COMPUTER. 

Some of the utility programs will only rasd upper case characters 
so please uaa upper case, only, to avoid confusion. 

Quotation marks ,"", as used in this manual ere intended only to 
draw attention to a particular piece of information. They don't 
have to be typed as part of s commend line or drive designation. 

Whenever you change a switch setting, change a baud rate, or 
snything else that msy affect operation of your computer, 
tsrminel, or printer, turn them off and back on again. These 
devices reed this information when turned on. 

BACKUP PROCEDURES ••• IMPORTANT TO DO THIS FIRST THING ••• 

Place your system disk "A" in A drive, insert a blank disk 
in "B" drive; type "backup". This is an automatic program which 
will giva you an exact duplicate of your ayatam disk, ie, copy 
"A:" to "B:". After the first copy is completed, you may replace 
the disk in "A" with the "B" mestsr, end plecs a blank disk in 
"B" drive, type return and an exact copy of "B" will be mads. 

After these backup disks are made, remove your master A and 
B disks to a aafa place. At present the Backup submit data files 
are for Bin drives. Mini'& can be backed up by using the DFOCO 
DCOPY program sequence or tha PIP program. 
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CHAPTER ONE 

INTRODUCTION 
INTRODUCTION 

The difference between a computer user and a computer 
professional is similar to the difference between a first year 
automobile driver and a stock car racer: although both operate 
similar machines, one does so with style and efficiency, knowing 
the strengths and weaknesses of the device and maxjmizing its 
efficiency while the other simply drives from one place to 
another. Since you have invested in a U.S. Micro Sales computer 
system, we want to help you derive the maximum power from you 
machine by discussing its potential and its drawbacks and 
advising you on proper operating procedures. 

Regardless of your experience with computers, you'll find 
that the value of your computer system will be greatly enhanced 
if you take the time to study this overview. 
WHAT'S IN THIS BOX? 

FUNCTIONAL DEFINITION 

A computer is a tool with which you impose order on a set of 
data through the implementation of preinstalled intelligence. Now 
that we've defined the computer, let's define the definitiQn. 

A computer is a machine that reads to and writes from 
memory, nothing more. A computer operator can put information 
into or take information out of that memory, nothing more. The. 
key to successful operation of a computer lies in the nature of 
the information you put in and take out of the computer. For 
example, you may put into memory a system of filing names and 
addresses that say: If a name begins with "A", put it at the top 
of the list; if a name begins with •a•, put it after the names 
that begin with "A" and so on. Once the file system is installed 
in memory, you may enter a list of names and instruct the 
computer to order that list of names according to the system you 
previously installed. Your file is then stored in memory 
alphabetically. When you want to extract those names, they will 

be given to you in alphabetical order. 

Although the system of entering commands and data is a 
little more complex than just described, all you have actually 
done is write to and read from the computer's memory. However, 
order, (alphabetical) has been imposed on a set of data (names) 
by implementing preinstalled intelligence (the file system). 

An important feature of current computer technology is the 
fact that it is not necessary for the computer user to create the 
intelligence system he needs to order his data. Prepackaged 
application programs that are the fruit of many years of other 
people's labor are widely available, and can save the user many 
hours of work while allowing him the ability to keep his data in 
a form that is efficient and universally legible. Why is it 
necessary for data to be understandable to those other than the 
collector of that data? 

l 



Consider the cHJemmB of Izzy Tyke, sole proprietor of Ills 
Owne Bicycle Shoppe. Izzy has been aoing quite well in business 
for the pBst twelve years and woulc'I Jike to buy the storefront 
next door in order to expand his business. He hires an 
accountant to go over his financial records to see if he has 
enough money to buy the extra space. The accountant comes to the 
store and Izzy shows him the financial records--a huge cardboard 
box stuffed full of invoices, check stubs, receipts, and assorted 
other mater.ial, including a lunch pail that Izzy misplaced in 
1964. The cardboard box is a very convenient method of 
recordkeeping for Izzy, but the accountant refuses the assignment 
of looking over the records. 

Izzy then decides it would be easier to borrow the money 
than to sort out the material in the box, so he goes to the local 
bank. The bank refuses Izzy the loan on the grounds that the 
condition of his financial records do not inspire confidence in 
Izzy's character or his ability of repay the loan. So Izzy loses 
the opportunity to buy the storefront. 

Izzy is convinced that he must keep his records in a more 
formal manner, and considers several methods of doing so. He 
could go to night school and take a course in bookkeeping, but 
the late nights and homework assignments may affect his salesman­
ship during the day; besides, there's no guarantee that Izzy will 
be a good bookkeeper even if he passes the course. He could hire 
a bookkeeper--but can he find a good one and does he have enough 
money for that? 

If Izzy buys a computer and some accounting software, he has 
at his disposal all the procedures and formality necessary to 
keep his books in perfect order. The computer will guide him 
through the steps involved in maintaining records--all Izzy has 
to do is plug in the numbers the computer asks him for. 

Through the use of the computer, the bicycle shop owner's 
book are in perfect order without the necessity of months of 
study or the expense of an accountant's time. The computer has 
imposed order on Izzy's finances using the preinstalled intelli­
gence of the accounting software package. 

The useful applications of a computer's ability to read and 
write from memory are wide and varied. Any task that is made up 
of step by step, orderly processes and that is of a receptive 
nature will be completed more quickly and accurately through the 
use of a computer than it would be by a human being. However, 
there are projects which are actually impeded when a computer is 
applied to the job. 

MISUSES OF A COMPUTER 

Any task that is not done more than once, and any task which 
is subjective rather than objective would not benefit from the 
use of a computer. 

A personal computer enthusiast, trying to justify the 
expense of a personal computer to his wife, often waxes eloquent 
on the ease a computer will bring to the kitchen. •you can keep 
all your recipes on computer" he'll explain. •s9 convenient.• 

2 



"They're perfectly convenient in the recipe file, and I can 
prop an index card up on the back of the counter, which I 
couldn't do with a C<?mputer,• She'll reply. 

"But you could print out the recipe when you wanted to use 
it, and besides, what about converting the amounts of each 
ingredient--the computer will do that for you when you want to 
increase the recipe for a party.• 

•we never have parties,• will be the retort. "Besides, if I 
have a recipe that calls for one egg for four servings and I want 
the dish to serve ten people, won't the computer just tell me to 
add two and a half eggs? Where does that get me?" 

The woman will win the argument with three salient points. 
The purchase of a computer or the development of a software 
program to do a task that mu"t be done only rarely is a waste of 
effort and money, since the time involved in amassing the equip­
ment will frequently exceed the time involved in doing the task 
itself. Secondly, the portabilty and convenience of her present 
file system exceeds the portability and convenience the computer 
can give her. Finally, the act of cooking is a subjective 
experience; the proportions of ingredients depend upon one's 
personal taste, the freshness of the ingredients and so many 
factors that a computer's value in accurately estimating the 
proportions is almost,hull. 

A computer should also not be used as a crutch or scapegoat. 
Your machine is a finely turied instrument and will occasibnally 
go out of tune. Be prepared: Back up your data, have alternate 
methods of dealing with emergencies, be patient when your 
computer needs repairs. Remember tha~ A). you are accomplishing 
much more with the help of this tool than you ever could before 
and, B) that you only get out of a computer what you put into it. 
A computer only very rarely makes mistakes, a computer operator 
errs much more frequently. 

PHYSICAL DEFINITION 

THE HARDWARE !Illustrated on page 4) 

As we mentioned earlier, a computer is a machine that reads 
and writes from memory. The component that makes this possible 
is the CENTRAL PROCESSING UNIT ICPU). The CPU is the most active 
element in your system, directing and pacing the flow of informa­
tion to and from various other parts of the system and 
participating in the functions of all parts of the system. 

The information that the CPU handles is located in SYSTEM 
MEMORY, which can be designed in a number of way: READ ONLY 
MEMORY IROM), PROGRAMMABLE READ ONLY MEMORY IPROM), which can be 
written to initially, and only read thereafter, ERASABLE 
PROGRAMMABLE READ ONLY MEMORY IEPROM), which can be erased and 
written to under special conditions, and RANDOM ACCESS MEMORY 
IRAM), which can be written to and read from at will. 
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Information stored in ROM is the most easily accessible to 
the CPU, PROM and EPROM are less quickly accessible, while RAM is 

least accessible. The cost of system memory is directly 

correlated to the S.Q~ed of access. The speed and expense of all 
memory is relative; '~owever; RAM can be accessed by the CPU in a 
time span measured in nanoseconds (l/l,000,000,000 second), and 

can cost several hundred dollars for enough space to store a 
small file. Most computer systems, ours included, use ROM for a 

small portion of information (see software section) and RAM for 
the bulk of the information needed by the.-CPU. 

If all the information in a computer was stored in ROM or 
RAM, the cost of the system would far outweigh any efficiency 
considerations, making the computer virtually unusable. There­

fore, only the information currently in use by the CPU is stored 
in RAM. Other information is located in MASS STORAGE. 

The most common types of mass storage in use today are 
FLOPPY DISK, HARD DISK, and MAGNETIC TAPE STORAGE. Floppy disks 
are small, inexpensive circles of magnetic material that can hold 
the equivalent of a filing cabinet of information. Hard disks 

are larger, inflexible units that can hold several libraries' 
worth of information. The size and capacity of magnetic tape is 

variable. 

Each system of mass storage incorporates a mechanism to 

locate the requir~d piece of information and make it available to 

the CPU. The ease and speed with which the information in mass 

storage is accessible is a function of the locating mechanism and 

the type of mass storage. Information stored on magnetic tape is 

least accessible because the tape must wind to the appropriate 
space in which the information is stored. Information on floppy 
disk is quickly available because of the size of the disk and the 
mechanism which rotates the disk. Hard disk storage is the 
optimal medium between the accessibility of information on floppy 

disk and the flexible capacity of tape. 

The mechanical devices, called DRIVES, that wind the tape or 

revolve the disk, locate the information and make it available to 

the processor are extremely slow iri comparison to the speed at 
which the CPU operates. When the CPU requires information that 

is located in mass storage, it is ready to process that informa­
tion within nanoseconds. It may take several seconds, ·'however, 
for the mechanical device that controls the storage unit to 
locate the information. Therefore, an intermediary between the 

mass storage device and the processor is needed: this 
intermediary is the CONTROLLER. 

The controller is activated by the CPU whenever information 
from mass storage is needed. It in turn notifies the storage 

mechanism to locate the information, receives it from.storage and 

notifies the CPU that the information is available for 
processing. Under such conditions the CPU is free to function on 

other tasks while the information is being retrieved, and the 

likelihood of the CPU picking up inaccurate information in its 
haste to process is eliminated. 
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Information can be transmitted from an outside source, such 

as a computer operator or another computer through the use of an 

INPUT DEVICE. A MODEM is a device that allows input from one 

electronic device to another. 

A TERMINAL allows communication between a person and a 

computer. A computer terminal looks like a typewriter with a 
video screen attached, but the similarity between them ends with 

appearance. A COMPUTER TERMINAL IS NOT A TYPEWRITER. A computer 

terminal is more flexible than a typewriter, allowing you to 

correct mistakes, insert words, and change the locations of 

entire paragraphs before you send the information to memory. 

However, a missed or inaccurate stroke on a typewriter keyboard 

results in a misspelling on a sheet of paper; an error on a 

terminal, if transmitted to memory, can result in a command to 

the CPU that will seriously affect your data. The terminal is an 

integral part of the entire computer system, and must be treated 

with care and respect. 

Occasionally it will be necessary for you to make the 

information in your computer available to people who do not have 

access to your system. Since it is inadvisable to carry your 

computer around with you in the trunk of your car or to entrust 

it to the United States Postal Service, a means of liberating the 

required data from the system is desirable. The most common 

method of doing so is through a printer. A printer takes 

information from the computer and prints it on paper. The paper 

can then be taken off the machine and carried around in a 

convenient briefcase or sent through the mail. 

PERIPHERALS such as terminal and printers are hooked up to 
the central processing unit through COMMUNICATIONS or INTERFACE 

PORTS. These ports act as translators between the CPU ad the 

peripheral, making sure that the signals given out by the CPU are 
understandable to the peripheral and vise versa. 

Since the computer is run by means of electricity, the 
smooth and even transmission of electrical power through the 

system is important. The POWER SUPPLY located in your computer 

takes the electrical impulses from your wall outlet and monitors 

their even transmission through the system. The COOLING UNIT in 

your system maintains a steady temperature inside the system for 

efficient operation. 

In order of importance, the essential parts of your computer 

system are: The CPU, the system memory, the controller, mass 

storage, power supplies and cooling units, and input/output 

feripherals. The order in which these elements are likely to 

give you trouble is exactly the reverse; the more mechanical 
devices fail long before the electronic devices will. 

THE SOFTWARE 

You can think of your computer hardware as different parts 

of a mechanical brain and of the software as the processes that 
utlilize the physical.elements. Just as there are several layers 

of human intelligence, there are layers--intelligence levels--of 

software in your computer system. These levels are identified as 

the system monitor, the operating system, the high level language 
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and the applicatfon package. 

The most elementary level of software is the SYSTEM MONITOR. 
~, Like the subconscious portion of your intelligence that is 

constantly monitoring your physical condition and surroundings, 
the computer's system monitor, located in ROM, surveys the 
different elements of the system and verifies that everything is 
in working orde~. It also serves as a lirtk between the hardware 
and the next layer of software: the operating system. 

Just as common experience allows people to communicate with 
one another by giving them a universal method of understanding, 
the OPERATING SYSTEM establishes standardized protocols of opera­
tion for computer systems. Having a common means of operation 
enables your system to operate with software that has been 
developed on other computers. U. s. Micro Sales supplies CP/M, 
operating systems for use with its computers. These systems, 
developed by Digital Research in Pacific Grove CA, are in common 
use; most application packages are accessible to these operating 
systems. 

The next layer of intelligence is the HIGH LEVEL LANGUAGE, 
which utilizes the methods of operation set up by the operating 
system to form a direct method of communication between the 
computer and the user. It applies definition and lan'guage to the 
processes of the computer system. When the operator communicates 
to a computer in high level language, he or she can direct the 
processes of the system. 

The translation between computer language and English, 
French, or another human language occurs in the APPLICATION 
PACKAGE. The application package contains instructions to the 
computer that will enable it to complete a specific task and 
guides the user through his part in transferring information to 
the system. 

SYSTEM STRUCTURE 

At 
hardware 
specific 

U. s. ~icro Sales we use different combinations 
and software to configure a system that will meet 

needs of the user without waste or limitation. 

of 
the 

A SINGLE-USER SYSTEM generally consists of one CPU, two to 
four Klkilobytes) of ROM that contain a system monitor, 64K RAM 
for system memory, two to four interface ports enabling you to 
connect peripherals to your system, and a CP/M operating system. 

The mass storage requirements of a single-user system are 
usually met through the use of floppy disks. While these 
elements suffice for the needs of the average user, systems 
frequently provide extra space to accommodate additional memory 
and interface capability. 

Since u. s. ~icro Sales' CPU can process the commands of a 
~, single-user with time left over, it is possible for more than one 

operator to utilize a single CPU. In a MULTI-USER SYSTEM, 
several input terminals share the processing time of the CPU, 
system memory, mass storage, and any peripherals available. 
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Sharing is made possible through the use of an MP/M 

operating system, which divides the system memory and processing 

time between work stations. In order to make the distribution as 

efficient as possible, a multi-user system is broken into 

divisions of ports, users, and tasks. There may be four ports of 

entry on the computer system, meaning there are four terminals 

hooked up to the system. Although only four people can operate 

with the system at any given time, there may be sixteen users who 

maintain files on the system. When an operator sits down at a 

terminal, he or she will gain access to a specific file by asking 

for it by user number. For example, a company's purchasing 

records may be filed under user number 12. A user can sit down 

at any terminal and ask for the user 12 files when he needs 

information from the purchasing records. 

In a common multi-user system the number of tasks that can 

be performed by the computer at any given time corresponds to the 

divisions of memory (memory banks) in use at the time. If a 

printer is printing a file while an operator is entering another 

file, the computer is processing two tasks. 

Under certain conditions a standard multi-user system is not 

sufficient to meet the needs of the users. Some application 

packages, for example, take up more than a reasonable share of 

CPU time. Unequal CPU requirements slow down the processor in 

its round from task to task; and short processes may be 

lengthened by waiting for the CPU. Occasionally, too, it may be 

efficient for the system to be multi-tasking--not to share 

processing time but to process tasks simultaneously. In such 

environments a NETWORK system is suitable. .~. 

A networking system differs from standard multi-user 

configuration in that each work station has its own processor, 

system memory, and interface ports. These individual computer 

systems work independently of one another but are linked to a 

central station (host) so that, although each station may have 

its own files and storage capacity, they may share data and 

expensive options such as printers and mass storage devices. 

These communication links are made through both hardware (cables) 

and software. 

A primary benefit of a networked system of hardware and 

software is the fact that an existing system can be expanded to 

include more work stations or peripheral devices without major 

revisions to either current hardware or software. The computer 

syst6m is as flexible as possible. 

USING YOUR COMPUTER 

Before you even take the computer out of the packing 

material, look over the manual provided for your system. The 

manual will instruct you in setting up your system for operation. 

Make sure that the trip from our plant to yours did not jar loose 

any connections in the system. TURN ON THE COMPUTER. 

Once power is supplied to all parts of your computer system, 

your system monitor will immediately begin diagnostic checks of 

the computer system. Your terminal will display the sign on 

message and the symbol F8~0, which indicates that your system 
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memory is in good order. Any message other than F800 indicates 
that a memory error has occured. 

Your next contribution to the successful operation of 
computer is to insert the disk containing the system into 
drive. On your system disk are the instructions necessary 
your computer to function. 

your 
the 
for 

The disk's label should be on the right hand side of the 
disk as it enters the drive when using Tandon drives, to the left 
hand side of the disk as it enters the drive when using other 
drives, and facing up when using mini drives. The notches in·the 
disk always go to the back. 

When using 8" disks you must use a write protect tab in 
order to write information onto the disk. When using 5" m1n1 
disks the reverse is true. You must remove the write protect tab 
in order to write onto the disk. Close the drive enclosure latch. 
Press the RETURN (or NEW LINE) key on your terminal. 

Press down and hold the CONTROL key on the terminal and 
strike the letter C in order to bring up (boot) the operating 
system from the floppy disk. If you wish to boot the operating 
system from a location other than the floppy disk, a prompt other 
than CONTROL c is necessary; consult the operating manual for 
that location. 

Watch the video screen for messages from the operating 
system. If an error message is displayed on the screen, your 
system is not ready for operation; STOP. It may simply be that 

·~. you inserted the disk in backwards. Correct the problem and 
retype CONTROL c (or whatever brings up your particular medium). 

When the operating system is in good working order, you will 
receive a prompt message, meaning "go ahead". Consult the manual 
for your particular operating system to determine the correct 
prompt and further instructions. 

USAGE CONSIDERATIONS 

Since you have invested a considerable amount of time and 
money in this computer system, you will want to protect that 
investment from inadvertent depreciation. The most effective way 
to do this is by ensuring that your data is not forever destroyed 
by an interruption in power or through an inconsiderate user on a 
multi-user system resetting the central system. There are 
obviously a limited number of ways in which you can prevent city 
wide blackouts or discourtesy; we suggest you BACK UP YOUR DATA 
i.e., make copies of your computer files. 

When and how should you back up your files? It depends upon 
your circumstances and the value of your data: in general, you 
should make a copy of your file whenever it would take longer to 
recreate the file than to back it up or whenever the monetary 
value of your information (either intrinsic or in time spent) 
reaches or is increased by $100 or more. If your environment is 
such that you are likely to be interruped often, however, you may 
wish to back you data more frequently. 
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There are two basic methods of backing up data, the 
streaming file and the file managed methods. In a streaming file 
backup, all the information in any given system is automatically 
copied at a scheduled time. The file managed method gives each 
user the resonsibility of making back up copies of his or her own 
data. Each has its advantages and disadvantages; your choice 
will depend on your requirements. 

We have attempted to give you some brief tips on the most 
effective use of your computer system, but true proficiency will 
come with careful study of your manual and "hands on• experience 
with your system. So, go to it, admire the efficiency of your 
system and enjoy the freedom computerization gives you. 
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Application Package: A unit of softwa.re that instructs the 
computer in the processes needed for a particular task. 

Central Processing UnitCCPU): ~he element of the computer system 
that processes information between the other system 
components. 

Communication Port: See interface port. 

Controller: The component which mediates between the CPU and 
the mass storage device. 

Cooling Unit: A device, usually a fan, which maintains a steady 
temperature inside the computer. 

Drives: Mechanical devices that locate information in mass 
storage units. 

EPROM: Eraseable Programmable Read Only Memory. 

Floppy Disk: An inexpensive type of mass storage. 

Hard Disk: A type of mass storag~ that has great capacity. 

High Level Language: A method of communication between the user 
and the computer system. 

Host: The central work station or main system of a multi-user 
computer system. 

Input: As a verb, the act of transmitting information to the 
computer system; as a noun, th~ information placed in the 
computer system. 

Input Device: The component of the system used for transmitting 
information to the computer. 

Interface Ports: The elements of a system which allow the user 
to attach peripheral devices to the system. 

Kilobyte: 
memory. 

A unit of measurement (1000 bytes) for computer 

Magnetic Tape: A type of mass storage. 

Mass Storage: A method, or device, for storing large amounts of 
information in a system. 
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GLOSSARY (con't) 

Memory Bank: In a multi-user system, the part of system memory 
reserved for a specific user. 

Modem: An input device for transmitting information from one 
electronic or mechanical device to another. 

Nanosecond: A unit of time measurement: 1/1,000,000,000 second. 

Operating System: A software subsystem. 

Output: As a verb, the act of transmitting information from the 
computer system to a peripheral; as a noun, the information 
extracted from the computer. 

Output Device: The component of the system that receives the 
information from the computer. 

Peripheral: Element of the computer system that is not 
specifically necessary to the operation of the CPU. 

Power supply: Dev ice which transmits electrical power to the 
computer system. 

Preinstalled Intelligence:· A set of instructions for the 
completion of a task that is filed in the computer's memory. 

PROM: Programmable Read Only Memory 

RAM: Random Access Memory 

ROM Read Only Memory 

System Monitor: The most basic software subsystem. 

Terminal: See Input Device. 
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CHAPTER TWO 

INSPECTION 

UNPACK It.JG 

we have shipped your Sl00-4 in a special carton with what, 

we feel, is adequate foam packing surrounding all 4 sides. If 

after you receive your computer you should note any physical 

damage to the carton or any internal damage to the computer 

itself please notify the carrier, as US MICRO SALES is not 

responsible for shipping damage. In the case of United Parcel 

service, you may call the local UPS office to file a damage 

cl.aim. UPS will send a representative to survey the damage. UPS 

will then settle the claim. Please save the carton and all 

packing materials in case you ever need to return the computer. 

INSPECTION 

You may inspect the insides of the computer by laying it 

down on either side and removing the six screws on the bottom 

which hold the case to the main frame. Gently spread the sides 

of the cover and slip it off the base plate. You may now inspect 

for any internal shipping damage, or loose cables or boards that 

may have jarred loose in shipping. 

DISKETTES 

SOFT SECTORED IDENTIFICATION 

SINGLE SIDED 

The 5100-4 uses standard 8 in. SOFT SECTORED diskettes. If 

diskettes are not labeled to tell-you what type it is the 

following will help you indentify them • 

The small hole near the center is an access hole for drive 

read electronics it is located at 1 O'clock on the disk (single 

sided disks). If the diskette is rotated in the jacket by gently 

grasping the film between two fingers and turning 360 degrees a 

smaller hole can be seen on the diskette. If there are many 

small holes, you have a HARD sectored diskette and it WILL NOT 

OPERATE with the 5100-4. 

DOUBLE SIDED 

The second type of diskette is double sided. If you have a 

double sided system you must have a double sided diskette in 

order to read and write to both sides. A 'single sided diskette 

will work but only one side will be utilized. 

The access hole will be at approximately 2 o'clock, (down to 

the right more with the label facing you), A single sided drive 

cannot read a double sided diskette since data is store 

alternately on the sides. One side is not filled and then the 

other. 
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DISK DRIVE 

Your drives have been shipped with internal cardboard heed 

protector•, you muet remove theee ineerts before applying power. 

If your drives are made by Tandon, (&li• line with the closing 

lever at the top) the diaka era to be inaartad with the labels 

facing to the right and the notchaa to the back. Thia is 

different fro• other models used tn XOR ayate•a tn the past. If 

your drtvea era made by Mitaubtaht, the dtaka era inserted with 

the labels to the left. 

If your S100-4 has the Mtnt 5 tn 
and the diaka are inserted with 
functions are the •••• as B in. 

drives, A drive is on top, 
the labels up. All other 

DRIVE NOTES !DISK CAPACITY WITH DIFFERENT FORMATS USING "DFOCO" 

TO FORMAT DISKS) 

STANDARD B" DRIVES 

FORMAT B: 
Standard 3740 IBM single density/single aide 12B bytes 26 

sectors per track. 
Capacity is 241K. 

DFORMAT B: 
12B bytes per sector 51 sectors per track, double density, 

aingls aided. 
Capacity is 474K. 

DFORMAT B: SIZE 512 
512 bytes per sector 16 sectors per track, double dsnaity, 

single aided. 
Capacity ie 596K. 

DFORMAT B: SIZE 512 DBL 
512 bytes par eector 16 asctora per track, double density, 

double aided. 
Capacity is 1212K 

MINI DRIVES 

DFORMAT C: MINI 4B 

12B bytes per ssctor, 30 sectors per track, doubls density, 

single sided. 
Capacity is 1B9K. 

DFORMAT C: MINI 4B SlZE 512 

512 bytes per sector, 10 sectors p,er track, daub le density, 

single aided. 
Capacity is 1B1K. 

DFORMAT C: MINI 4B SIZE 512 DBL 

512 bytes par sector, 10 aectore per track, double density, 

double aided. 
Capacity is 362K. 
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DFORMAT C: MINI 96 SIZE 512 

512 bytes per sector, 10 sectors per track, double density, 
single sided. 
Capacity ts 366K. 

DFDRMAT C: MINI 96 SIZE 512 DBL 

512 bytes per sector, 10 sectors per track, double density, 
double sided. 
Capacity ts 750K. 

TERMINAL 

The CPU is ahtpped with the "B" terminal port set to 9600 

baud. You must remove the cover of your system tn order to 
change the baud rate unless you have software to do it, or your 
terminal hes ths capability to •et different baud rates. Sae your 
terminal manual for this information. The baud rate for this 
port ta the lower 4 swttchee of the B position dtp switch located 
in the lower right corner of the CPU board, {switches 5,6,7,end 

B.I Note, for 9600 SW 5 ia on 6,7,B, ere off. The CPU will 
support operation et 19,200 baud, if your terminal will, you may 
sat the CPU to 19200 by setting all 4 switches to the off or left 

position. [See the section on baud rates for complete selection.I 

The terminal is connected to the "8" port. which ia the 
lower of the two aerial ports on the back of the computer. For 
moat terminal& The only pins that need to be connected in the 
terminal cable are 2, 3, and 7. If you have a 1tenderd RS-232 
cable with pin& 1-B and 2D connected you may have to disconnect 
pins. We hava noticed some difficulty with different terminals 
when more then 2,3,and 7 ere used. 

INITIAL POWER ON 

The on/off switch ts located at the rear of the computer on 
the right hand stda. Upon initial power on, a sign on massage 
should appear on the terminal screen and a HEX number should 
appear, FSDD, this denote& that all power on end memory checks 
are functioning normally. If any other number eppeara, please 
refer to CHAPTER 5, for trouble shooting procedures. At thte time 
you may elao perform soma monitor routtnaa to verify the 

operation of the monitor. The drive light on "A" will light up 
{the drtva on the left) and the drive motor will start up. If 
you are not familiar with computers and do not understand the 
ssctton MONITOR COMMANDS you may skip it et this time. 

MONITOR COMMANDS 

DUMP 
D {DUMP) - The dump command will accept 4 hex bytes, jump to 

the next field, accept 4 more hex bytes end then diaplay all of 
the memory locations between those two addreeaea. If you should 
wish to enter the numbers without, leading zeros, you may do so by 
hitting e carriage return. For example, you could dump location 2 
to location S tn the computer by typing D2<cr> followed by S<cr>. 
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LOAD 
L (LOAD) - The load command will accept one 4 byte address 

and then display the contents of that memory location on the 
screen. The prompt character will allow you to replace what ia 
in that location of memory with the data that you type onto the 
screen. If you merely want to look at ayatam •••ory, you can 
enter a carriage return or a aeries of carriage returns. The 
memory locations will not be modtfiad, but wtll only be displayed 
on the screen tn sequential manner. 

FILL 
F (FILL) - The "FILL" command accepts a 4 byte (starting) 

addraaa, moves to the next field, accepts a second 4 byte 
(anding) address, moves to the next field and accepts a 2 byte 
eat of data. At this point, the "FILL" command will 
automatically be executed, filling all ayata• memory between the 
at~rting eddraaa and the ending addraea with the data character 
set. 

MOVE 
M !MOVE) - The "MOVE" command oparataa in the eema mennar ae 

the "FILL" command with the exception that the 4 byte addraaaaa 
era, respectively, the address of the source data and the addreas 
of the memory location to which the source data is to be moved. 
The 2 bytes which era entered next indicate the stze (number of 
bytes in hex) of the block of memory to be moved. 

VIEW 
V (VIEW) - The "VIEW" command upon receiving a 4 byte 

starting memory location will display sixteen Lines of ASCII date 
(640 bytes) an the CRT screen. Typing carrtaga returns following 
the initial dtepley ceusae the next sequential 640 byte blacks to 
sppaar. 

G (GO) 
G (GO) Enter daetinatton addraea. 

H (HEX) 
H !HEX) Hex String Locate, enter atarttng address, anding 

address atring to locete. 

X !EXAMINE) 
X !EXAMINE BANK) Far selecting e certain bank to write to in 

multi user syatama. 

DISK DRIVE BOOT UP 

FLOP PY SYSTEMS 

Insert system disk "A" tn drive A, the drive an the left, 
with the label facing to the right if Tandon drive, to the left 
if Mitaubiaht, c la ea the door, resat and type a contra l "C", 
(when typing a "control C" the control key and the C key must 
both be held down). The eyeta• should boot up to en A>. At this 
time type "O" the screen should diapley e directory of the 
utilities on disk "A". 
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Insert disk "B" in drive Band type a "B:", than •o• a 

directory of disk B should display on the scr~an. If either disk 

does not boot or display these preliminary directories, plaasa 

try tha following: Reset the computer, open tha door and type a 

control c. You should hear the drive trying to load the head 5 

~, ti mas, and than the error massage "drive not reedy" should appear 

on your terminal screen, this danotas that tha drive would 

probably load if tha door ware closed. Close tha door and try to 

boot, 1~ tha error massage "no system" comas on tha scraan this 

means that there is no valid system on tha system tracke and your 

computer will not boot. 

Other errors that may appear ere "10" which means reed IO 

not found, check your disk format or try to validate the disk, it 

may not be compatible with the system or be a defective disk. OB, 

which is not a fatal error, and danotas not enough time to load 

the head, try to reboot. CRC not found generally means a totally 

bad disk. For further trouble shooting rafsr to Chapter Four. If 

your S100-4 hes 5 1/4 in mini drives they will be booted up in 

tha same manner, except that the label is face up. Drive A is 

normally the upper drive. 

HARD DISK SYSTEMS 

When using a herd disk system you boot with 
"B" or "C" to boot from the hard disk, (depending 
your system), ore contro.l "F" to boot from the 
part of tha hard disk system. 

DISK UTILITIES 

a Contra l "A" 
on tha size of 
floppy that is 

The "A" disk contains 32 utility programs, th~ programs on 

this disk ere the tools end uti litias of CP/M (e.g. PIP, DDT, ED, 

ASM, SUBMIT!. The 42 programs on the "B" disk are tha 

subroutines, assembly files, and the equate tables with which the 

operating systems is generated end/or modified. Also contained on 

tha "B" disk ara the Help files, a ussful program for the first 

time computer user. A more detailed description of the files on 

the disks can ba found in this manual under "EXPLANATION OF DISK 

FILES". Please note that if you plan to ba doing any custom 

modification of the BIOS, you will require a MACRO assembler, 

since our BIOS hes been assembled with MACRO.COM. There era 

MACRO assemblers available from a number of aourc~s. 
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DFDCD.CDM 

FORMATTING WITH DFDCO 

The program Ofoco is the XOR feat copy, validate, end 
formatting program. Any commend you wish to function double 

density must be preceded by e "D", ie, dformet, dcopy, dvelidete. 

The default is to single density IBM 12B format. There is e eat 
of instructions on the screen after you type dfoco. The moat 
common use of OFOCO is for formatting new diaka. We will review 

that command Lina hara. 

NOTE: MAKE SURE THAT YOU PUT A COLON ":" AFTER THE DRIVE NAME 

EXACTLY AS THE EXAMPLES BELOW INDICATE OR YOU WILL FORMAT YOUR 
MASTER DISK IN "A" DRIVE AND ERASE ALL FILES ON THE DISK, DR YOU 

WILL GET AN ERROR MESSAGE OR ? FROM CP/M IF INSTRUCTIONS ARE NOT 

FOLLOWED EXACTLY IN DCOPY OR DVALID. 

As an axtre precaution while formatting e disk it is wise to 

remove your original disk from A drive after giving the 
formatting command Lina below. The program ia Loaded into memory 

ao there is no need for the original disk to be in the drive. 

Type DFDRM B: SIZE 512. Thia will format the disk in drive 
"B" 512 byte sectors, single aided, double density. 
DFORM B: SIZE 512 DBL will format 11 8 11 double aided. 

COPYING WITH DFOCO 

Dcopy is the copy program, and wi Lt.. copy track-for-track "A" ~· 

to "B", including the system. To make a copy of "A" to "B", 

Type DCOPY A: TO B: SIZE 512 for single aided diaka 
DCOPY A: TO B: SIZE 512 DBL, for double aided copy. 

Thia will copy all information from "A" to "B". 

For mini drives the format command line might be 

DFORM B: SIZE 512 MINI4B, OR DFORM B: SIZE 512 MINI96 
,.. or 

DFORM B: SIZE 512 MINI96 DBL for double sided. 

If you get the error message "FORMATTING ERROR DRIVE B", 
check to aae if your disk is write protected, inserted 

incorrectly, or the wrong type of disk. 

VALIDATING WITH DFOCD 

Thia portion of DFOCO checks to ass that the 
surface of a disk is completely intact before using 
Validating a disk consists of reeding each sector on 
verifying that the ere is correct. 

recording 
the disk. 

a disk and 

The command lines follow the same format as the Lines used 
in copy and format. 
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6100 POWER SUPPLY 

CHAPTER THREE 

GENERAL OPERATING PROCEDURES 

The 6100 power supply consists of a power traneformer, two 
bridge rectifiere, one 52,000 ufd capacitor end two 10,000 ufd 
capecitors. The spacif1ctione of the bus voltages ere plus 11 
volte, plus 16, minus 16. The power ie supplied to the bus vie 
black, rad, white, and yellow wires, plaaaa refer to internal 
viaw for wire Locations. The bus sub aaeambly AC ia connected to 
the main AC et connector located the right rear of the bus sub 
aaeambly, refer to diagram for voltage check point. 
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DRIVE POWER SUPPLY 

Drive power is supplied by the circuit board mounted on 

the back panel, refer to the internal view. The power supply 

supplies plus 24 at 4 amps, and plus 5 at 3 amps. There is also 

an optional minus 5 at one amp, which is not required for the 

Tandon slim line drives. 

If 
will be 
drives. 
Minis. 

your Slee-4 has the MINI drive option, the power supply 
jumpered to provide plus 12 volts at 4 amps, for the Mini 
There will also be a different drive DC cable for the 

The drive supply has an adjustment for the plus 5 volts in 

the upper left corner, note trim pot leK for adjustment. For 

detailed trouble shooting, refer to the schematic. Your Slee-4 

can be operated with one 8 in. full size drive such as Shugart 

Bel, 851, or Qume DT-8, with the additional optional AC harness. 
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PARTS LIST 

c--- LOCATION DESCRIPTION PART NO. 

-------------------------------------------------
T1 TRANSFORMER I-B000-35 
PCB P/C BOARD I-3000-32 
111. 112 2N6055 TRANSISTOR(2) I-7000-35 
C12 CAP LYTIC 10,000 UFO 16V I-3001-10 
C11 CAP LYTIC 4,700 UFO 50V I-3001-03 
114 IC 723 I-74.00-03 
SOCKET 14 PIN I-2000-05 
115 7BL12 REGULATOR I-7000-13 
116 7905 REGULATOR I-7000-04 
01-04,05-0B OIODE I-7000-50 
CONNECTOR 5 PIN MOLEX I-2000-B3 
F1 ,F2 FUSE 3 AMP (2) I-3000-BO 

FUSE CLIPS ( 4) I-0000-04 
113 2N3904 TRANSISTOR I-7000-27 
Z1 24V ZENER I-7000-21 
R3 TRIM POT 10K I-3001-47 
C2,C3,C6 CAP LYTIC 10MF 25V R I-3000-63 
C4,C5,C10 CAP LYTIC 10UF 25V A I-3000-41 
C1 CAP DIS.K • 001UF I-3001-24 
C9,C13 CAP DISK .01 I-3001-19 
C7 CAP 470 MF 10V R I-3000-B7 
R4,R5 RESISTOR 330 OHM 1 WATT I-3001-29 
R2 RESISTOR 1.4K OHM 1/4 w I-3001-14 
R1 ,RB RESISTOR 3K OHM I-3001-15 
RS RESISTOR 4.7 I-3001-01 
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BOARD REMOVAL 

Refer to internal view for location of the three computer 
circuit boerde. Boerde may be removed by gently pulling up on 
them evenly, be sure do turn off power bsfore removing any of the 
boards, When installing boerde, make aura they are svenly seated 
in the bus connectors. 

INTERNAL CABLES 

Refer to internal view for location of the internal cables. 
Note the Location of the optional internal parallel cable. It can 
be installed in location noted, The "A" peddle card is located 
to the rear of the computer, top card, to enable optional 
printer Jumpers to be installed without removing the card, 

DRIVE JUMPERS 

If your S1D0-4 hes the Tendon thin line drives, refer to 
Tendon Drive circuit board picture for Jumper locations. You will 
note the location for drive select, optional m-2 jumper motor on 
from drive eelect, end motor speed adjust. No othsr Jumpers ere 
required, 

MITSUBISHI JUMPERING (8" THIN LINE) 

See drawing in thie cheptsr on e previous page for jumper 
locations, 

BAUD RATE SELECT 

Refer to internal 
switch on the CPU board, 
are set at 9600 Baud, 

view for the location of the BAUD Reta 
As shipped from the factory both ports 

SERIAL I/0 BAUD RATE SELECT 

The B position DIP switch at the lower right hand corner of 
the board is broken into two 4 bit sections, The upper 4 bits 
select the IO baud for the left 8251 and the lower 4 bits select 
the baud for the right, We connect the left 8251 to the "A" 
paddle card and the right one to the "B" paddle card, The paddle 
cards are mounted to the rear panel and make strapping 
adjustments easier, The "A" port is committed in the CP/M bios 
software to the printer, and the "B" port to the CRT Terminal, 
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BAUD RATE SWITCH SETTINGS CPU BOARD 

The switches are used in s binary pattern to aet the rates 

as fallows: 

x 

Baud D c B A 

-------1-----------
50 I 0 0 0 0 
75 I o 0 0 x 

110 I 0 0 x 0 
134.5 I o 0 x x 
150 I 0 x 0 0 
300 I o x 0 x 
600 I 0 x x 0 

I 
I 

N 0 T E : 

DIP 
Switch 

OFF ON 

A ICJ I Sa.rial 
BI [JI Port A (Left) [Printer) 
c ICl I Sat for 
D I [ 11 300 BAUD 

---1----------~1-------------------
A I Cll Serial 
B ICJ I Port B (Right) [Terminal) 
c ICl I Sat for 
D ICl I 9600 BAUD 

I I 

= 0 F F 0 = 0 N 

Baud D c B A 

--------1-----------
[ OOH I 1200 J 0 x x x [ 07H 
[ 01H I 1 BOO I X 0 0 0 [ OBH 
( 02H ) 2000 I X 0 0 x [ OBH 
( 03H ) 2400 I X 0 x 0 ( OAH 
( 04H ) 3600 I X 0 x x ( OBH 
[ 05H I 4BOO IX x 0 0 ( OCH 
[ 06H I 7200 I X x 0 . x ( OOH 

9600 IX x x 0 ( OEH 
19200 I x x x x [ OFH 

I 
) 
) 
) 

I 
I 
I 
I 
) 

Maka sure when using tha above chart that tha positions we show 

correspond to the type of switch you have on the board. Soma 

models of switches havs the "ON" to the opposite side. 
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XOR OISK UTILITIES "A" 

ASH.COM 
BACKUP.COM 
BK.OAT 
CPM61.COM 
o.coM 
DDT.COM 
OOUMP.COM 
DFOCO.COM 

DI.DAT 
DIAGNOSE.COM 
OSKTYP.CDM 
DSYSGEN.COM 
ED.COM 
ERASE.COM 
PRINT.COM 
LOAD.COM 

XOR DISK UTILITIES "B" 

5MSAFMT.COM 
ALGOLM.HLP 
ASM .H LP 
BACKUP.COM 
BK.DAT 
BLK.ASM 
BLKEO.U61.ASM 
BLKSYS61.HEX 
BLKSYS61.SUB 
C.HLP 
CBASIC.HLP 

FILE EXTENTIONS 

CBASIC2.HLP 
CBOOT.ASM 
CPM .H LP 
CXLST.ASM 
CXLST .DOC 
D.COM 
DATA.ASM 
ODUMP.COM 
DFOCO.COM 
DI.DAT 
DIAGNOSE.COM 

M.COM 
M1.COM 
M2.COM 
MOVCPM.COM 
PASSCHK.COM 
PIP.COM 
WORM48.COM 
PRINTER.COM 

DSYSGEN.COM 
EXAMPLE. H LP 
FLOP .ASM 
FORTRAN.HLP 
HELP.COM 
HELP .HLP 
IO.ASM 
M.COM 
MAC.HLP 
MACRO.LIB 
MBASIC .HLP 

STAT.COM 
SUBMIT.COM 
SURVEY.COM 
SWORM.CDM 
WORM.COM 
XSUB.COM 

PASCAL.HLP 
PASSCHK.COM 
PIP.COM 
PRINTER.COM 
PRINTER.ASH 
PRM1B5.ASM 
SURVEY.COM 
ZBO. LIB 

Files with the extention ".COM" ere commend 
programs that ere ready to run by just typing 
Example: DFOCD.COM will run on your system 
"DFOCO", it is not necessary to type DFOCO.COM. 

files. They ere 
the file name. 
by just typing 

Files with 
original source 
language code. 

the extantion ".ASM" ere files that 
files that the programmer writes in 

are the 
assembly 

Files with the the extention ".HLP" ere explained below. 

Files with the extention ".LIB" are library files used with 
e Macro Assembler. 

Files with the extention ".SUB" era submit files. 

Files with the extention ".DOC" era document files end 
contain information to be dumped to s printer or using the TYPE 
command in CP/M. Example: "TYPE CXLST.DOC"<CR> 

NOTE: Files with WO or W prefix are for Western Digital Herd disk 

Systems. 

Some of the files on our system disks are for experienced 
computer users. If you don't understand a file skip it for now. 
However, file explanations with en "*"after the name need to be 
understood by even inexperienced users. If you are en inexper­
ienced user please reed these file explanations thoroughly. If 
after reeding them you still can't understand them please cell 
Customer Service at (714) 898-5525, or perhaps have someone with 
more experience help you. 
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EXPLANATION OF DISK FILES 

BACKUP:COM * 
Will help first time users make that initial important 
backup of their CP/M source disks. BACKUP should be the 
FIRST program that you run after receiving your computer. 
The SOURCE disk [the disk you want to copy from) goes in 
drive "A" end a BLANK destination disk !BLANK disk you went 
to copy to) goes in drive "B "; Type "BACKUP" BACKUP will 
format the destination disk end copy A to B. Backup is 
intended for use with our operating system only. It can ba 
uasd to back up disks that are single sided, double density, 
512 byte sectors only. It can't be used to backup single 
sided disks to double sided disks as it will not format both 
aides of the double aided disk. To format and copy double 
sided, double density, or single aided s1ngle density disks 
use DFOCO end PIP. 

DIAGNOSE.COM 
An automatic, NON-DESTRUCTIVE system teat utility that will 
teat system memory end both drives. It should be run before 
drive "B" has been accasaad. Put a disk in drive B to run 
thiF test. The program runs a memory test and than goes 
into DFOCO end validates the disk in drive B. 

The test takes about 5 minutes to run and assures everything 
is in good shape to run your software. Data is output to a 
system printer so you naad not watch the screen. [Got to 
kasp up with IBM you know!) If you don't havs a printer 
hooked up at this time you can still run this utility but 
you must watch the screen to get the output. If any error 
messages era generated refer to tha appropriate section of 
this manual. 

HELP.COM 
Will aid first users of CP/M, BASIC, and many other run time 
programs. Simply type HELP CPM <CR> or HELP MBASIC or what­
ever ???.HLP program libraries appear on your currant 
distribution disks. To sea what they might be, type D *.HLP 
<CR>. 

SURVEY. 
This program 
being used. 
thing else 
not ?J 

looks over all I.O. ports and reports what is 
Interesting to usa when you want to add some­

to the system and want to avoid clashes. (why 

DFOCO:COM * 

M, M2 

DFOCO fa a fast format and copy routine which allows tha 
user to copy and format in both single and double density 
and allows different sector sizes to be utilized. (128, or 
512 bytes per sector). Sae Chapter Two for specific 
instructions. 

M and M2 era non destructive memory teats which can be left 
to run for Long periods of time on their own. M will not 
restart from the beginning once it completes a pass, ·but 
will continuously run random number test. [Saa Chapter four 
in this manual for mare detailed instructions.) 
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WORM, WORM 48 
WORM end WORM48 ere effective memory teete which rune freely 

within RAM. They are DESTRUCTIVE memory taata. [See 

Chapter four in thia manual for more detailed instructions.) 

DDUMP: 
DDUMP is the disk read utility The user can dump a specific 

track and sector of the diskette es wall as perform edit 

operationa. 

This program is an improved DUMP utility for CP/M. Any CP/M 

file cen be DUMPED to the ecrean in a format similier to 

that used by the DDT DUMP command. In addition, any sector 

or group of sectors may ba DUMPED in the same format. DDump 

should ba used for single and double sided disks. 

OPERATION 

The program may ba run either by typing DDUMP or DDUMP 

followed by the file name or track and sector. Note: The 

format is quite free. Spaces ere usually ignored. They 

ere only required after the words track end sector or T 

end S, and after the word DDUMP> 

If DDUMP ie typed the program responds with 
followed by '*' end waits for more input. 
in this mode is similier to other utilities 
or DDT. 

s heeding 
Operation 
Like PIP 

The operation desired may then be typed in as 

follows: 

DDUMP FILE.NAM 
DDUMP A:FIL.NAM 
DDUMPS:FIL.NAM 

or DDUMP mey be typed separately as: 

DD UMP 
*FILE.NAM 
*S:FIL.NAM [The • is e program prompt) 

The program mey also be used to DUMP disk sectors 

directly, DUMP any CP/M eight eactor group. 

FILL 

Fill will allow you to fill e certain 
eny character you wish. Within DDUMP 
program will prompt you with Drive 
Starting sector?, ending sector?, end 
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EDIT 

A limited editing feature is included 
allows you to change dsts on the disk. 
works as follows: 

in DDUMP, which 
The edit feature 

Any single sector on either drive may be edited by 
requesting display of the sector followed by EDIT. 

DUMP B: TRACK 4 SECTOR 2 EDIT 

The requested sector will be displayed followed by en edit 
prompt 

EDIT-

Enter the address of the first BYTE to be changed. The 
program will respond by typing beck the address entered 
and the present contents of that address. To change the 
contents of the address enter the new BYTE followed by a 
carriage return. The program will display the next 
a~dress and its contents. To stop entering date type a 
period. The program will rediapley the sector showing the 
changes made. The edit feature works almost •~actly Like 
the S entry in DDT> typing only a carriage return omits 
entry. 

Typing a period merely redisplays the sector from memory; 
it does not cause it to ba written back on the disk. When 
editing is complete, redisplay the sector by typing a 
period and type either 

WRITE 
STOP 

(writes the sector back on disk) 
(stop editing without writing on disk) 

All edit entries must ba made in HEX. Entering non HEX 
character& results in an error message. The permissabla 
address range is 0000 to 007F. Larger addresses give an 
error message. 

Tha edit feature should be used with caution since ft is 
possible to edit CP/M to "death" by changing a single 
byte. Ona occasional valuable use is to restore files 
that have been eccidently erased. Erasing a file using 
the ERA commend does not erase the data from the disk, but 
only enteres an E5 into the first Byte of he directory. 
To restore a file, display tha directory, i.e., T 2 S 5. 
Find the sector containing the name of the file, end 
change the E5 to OD and write the sector back onto the 
disk. This will restore the file if none of the sectors in 
the file were changed after the file was erased 

OSYSGEN: * 
OSYSGEN is used to copy a developed system onto tha system 
track& of a disk (hard disks as wall as floppysl. 

(More information concerning DSYSGEN can ba found in tha 
section entitled DSYSGEN in this manual.I 
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D 
Dis a directory utility which will print to tha console all 
filas on disk in alphabetical ordar and thair fila siza. At 
tha and of tha directory tha total number of filas and thair 
total siza is also printed to the console. Other drives can 
ba referenced for axampla: 

"D"<CR>, shows a directory of currently Logged driva. 

"0 B:"<CR>, shows directory of filas on driva B. 

"D B:*.ASM"<CR> shows all tha .ASM filaa on drive B. 

DSKTYP: • 

DDT: 

ED: 

ASH: 

LOAD: 

OSKTYP is e disk 1dantification program. The program asks 
the user which drive to check, once answered the program 
will print to the console what type of diskette is in the 
specified drive. The program eaka for the drive to be tested 
and then replies with the type of diskette in the drive. 
Thia is used to see if your disks era compatible with each 
other for functione such as DCOPY in which both disk formats 
must be the same. 

DDT is a utility which has many features one of which allows 
the user to read .COM and .HEX files into RAM for execution. 
Under DDT the user may adit, examine, or link .COM or .HEX 
files or make small routines for teat or other purposes. If 
under DDT you wish to save en edited program, use the CP/M 
SAVE NN FILENAME.TYPE commend. INN being the number of 
records tc be saved) 

!Nore i~formation ccncerning DDT can be found in DIGITAL 
RESEA~CH'S "CP/M MANUAL In the DYNAMIC DEBUGGING TOOL (DDT)" 
Chapter.) 

ED is a source editor for ell source files. 

(More lnformation concerning ED can be found in DIGITAL 
RESEARCH'S CP/M MANUAL in the chapter "ED: A CONTEXT EDITOR 
FOR CP/M DISK SYSTEM".! 

ASH is a 8080 source code assembler • 
• SYM .• PRN .HEX file from .ASH files. 

This utility makes a 

[More information concerning ASH can be found in DIGITAL 
RESEARCH'S "CP/M MANUAL in the chapter entitled ASH.) 

LOAD takes the .HEX files developed from a source file and 
makes a .COM for execution of the file. 
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STAT: 
STAT la a utility which will print to tha conaola tha 
of any fila or tha amount of storage remaining on tha 
Example: 

"STAT"<CR> "STAT · B:"<CR> 
"STAT •.••cCR> "STAT B: STAT.COM"<CR> 

size 
diak. 

[Mora information concerning STAT can be found in DIGITAL 
RESEARCH'S CP/M MANUAL in the chapter USER'S GUIDE FOR CP/M 
OWNERS I 

PIP: • 
PIP la a copy utility which will copy disk to disk from one 
to all filaa on the source disk. 

Example: 

"PIP" <CR> 
• [Thia maene you era in the PIP program end is a 
response from tha program.) 
"PIP B:=A:PIP.COM"<CR> Copies the fila PIP.COM from 
the disk in driva A to tha disk in drive B. 

"PIP B:=A:•.••<CR> Copies ell the files from driva A 
to drive B> 

"PIP A:=B:•.•"<CR> Copies all the files from drive B 
to drive A. 

[Mora information concerning PIP can be found 
RESEARCH'S CP/M MANUAL in the chapter entitled 
FOR CP/M OWNERS.I 

in DIGITAL 
USER'S GUIDE 

SUBMIT: 

XSUB: 

SUBMIT is a special utility which allows conaola input 
simulation so that long tedious steps which have to be 
repeated quite often can ba done by typing a one Lina 
command. Example submit file. 

DOT 
!EXAMPLE.HEX 
R 
GO 
SAVE 1 EXAMPLE.COM 

XSUB extends the power of SUBMIT to include Lina input to 
programs ea well ae the console commands, tha XSUB when 
included must ba in the first Lina of the sub file. 

[More information concerning XSUB can be found in DIGITAL 
RESEARCH'S "CP/M MANUAL in the chapter entitled USER'S GUIDE 
FOR CP/M OWNERS".) 

MACRO.LIB & ZBO.LIB 
MACRO.LIB & ZBO.LIB are the library files for most standard 
ZBO Macro aeeamblera. 
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BLKSYSB1.SUB: 
BLKSYS61 1s the f1le used to develop B" & 5" disk systems 
with BLOCKING/DEBLOCKING MULTI SECTORS. 

BLKEC2U61.ASM: 
Following is en example of en equete tabla, 

; EC2U 
TITLE 'XOR STANDARD BIOS VS 2.22 02/2D/B3' 

••••••••••••••••••••••• SYSTEM SIZE ••••••••••••••••••••••••• 

MSIZE IS THE EFFECTIVE SIZE OF YOUR SYSTEM AFTER ACCOUNTING 
FOR CBIOS AND THE HOST BUFFERS, THE VALUE COMPUTED IS USED 
AS THE NUMERIC VALUE 'NN' IN YOUR MOVCPM SEC2UENCE: 

E,G, MOVCPM NN • 

MSIZE EC2U 6D 
; 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ' •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ' 
; 
TRUE 
FALSE 
; 

SYSTEM GENERATION EC2UATES 

EC2U 
EQU 

DFFFFH 
NOT TRUE 

;DEFINE VALUE OF TRUE. 
;DEFINE VALUE OF FALSE. 

;•••••••• FLOPPY RELATIVE EC2UATES •••••••••••••••••••••••••••• 
; 
ONEFLP EC2U 
TWOFLP EC2U 
TREFLP EC2U 
FORFLP EC2U 
; 

TRUE 
FALSE 
FALSE 
FALSE 

; IF ONE FLOPPY 
;IF TWO FLOPPY 
;IF THREE FLOPPY 
;IF FOUR FLOPPY 

MAXI B EC2U TRUE ;TRUE IF STANDARD B" FLOPPY 

; 
MINl4B EC2U 
MINI 96 EC2U 
; 
SEKRATE EQU 

; 
SLIMLINE EC2U 
; 

FALSE 
FALSE 

DD 

FALSE 

;TRUE IF MINI DISK DRIVE 4BTPI 
;TRUE IF MINI DISK DRIVE 96TPI 

; DO = 3MS, I D1 = 6MS, I D2 
C2UME,B50 IB01 ID3 
MINIS I I 

;TRUE IF HALF HI DRIVES 

= 10MS, I 
=15MS I 

I 

;•••••••• HARD DISK RELATIVE EQUATES ••••••••••••••••••••••••• 
; 
DNEHD 
TWO HD 
TREHD 
FORHD 
; 
HD 
; 

EC2U 
EC2U 
EQU 
EC2U 

EC2U 

FALSE 
TRUE 
FALSE 
FALSE 

TRUE 

;TRUE IF 5,1D MEG 
;TRUE IF 16,2D MEG 
;TRUE IF 24,3D MEG 
;TRUE IF 4D+ MEG 

;TRUE IF WESTERN DIGITAL 

;•••••••• SYSTEM CONFIGUIRATION EQUATES •••••••••••••••••••••••• 
; 
MMPM 
; 
MLDR 
XMLDR 
; 
MDI SK 

EC2U 

EC2U 
EC2U 

EC2U 

FALSE 

FALSE 
FALSE 

FALSE 
36 

;IF MP/M SET TRUE 

;IF M/PM LOADER SET TRUE 
;IF M/PM LOADER W/0 BDDT 

;TRUE IF MDISK 



• 
' DUAL EQU FALSE ;TRUE IF DUAL SPINDLE DRIVE CPERSCI) 

; 
DBLDCK EQU TRUE ;TRUE FOR MULTISECTOR OPERATION 

F25B EQU FALSE ;TRUE FOR 256 SECTOR FLOP 

F512 EQU TRUE ;TRUE FOR 512 SECTOR FLOP 

MAXHST EQU 512 ;SIZE OF BLOCKING BUFFER 

; 
SIDE2BIT EQU FALSE ;SIDE TWO COMPARE BIT (NORMALLY 

IO.ASM: 
IO is the basic INPUT/OUTPUT routine used within the BIOS. 

FLOP.ASH: 
FLOP is the driver used for all the floppy drives. 

BLK.ASM: 
BLK is the BLOCKING/OEBLOCKING MULi SECTOR routine. 

DATA.ASH: 
DATA is the common data file which contain& all of the 

necee~ery tables for the operation of the BIOS. 

CBOOT.ASM: 
CBOOT is the cold boot loader for all ayatama. 

MDI SK 
MDISK is now with ua. - WHAT IS MDISK you aak? It is a kind 

of cache memory system that 1& CP/M oriented. It takes the 

place of the "D" drive end is ea large as your pocket book. 
For all intents end purposes it is a diak drive. Only it 

stores it's date in RAM. It can be expended in 4BK 

increment& to about SOOK. If you do a Lot of assembler or 

compiler work end can think of several hundred better things 

to do then sit waiting for the processor to complete its 

teak, this may be useful to you. 

Typical performance increases over our floppy times will be 

in excess of 10D par cent. (That means you will only have to 

sit half ea long. l Those of you who era familiar with our 

ayatem will realize that as we era already the fastest 

around, this is soma reel improvmant. Comparing it to en 

Apple or an Orange is a Joke. 

MDISK will assemble a 2DK assembly source program producing 

a 30K .PRN file end associated .HEX end .SYM files, also 

reeding in two 20K MACRO LIB files in 21 seconds I Our Apple 

took 3 1/2 minutes and our Plastic Shack 2 min end 14 secs 

to do similar tasks. Unfortunatly the Orange was in peals by 

the time we got to it so no tasting could be dona. Loading a 

large .COM file Like MBASIC (2Bkl takes .BB sac. Actually 

hard to measure. It's fun impressing your friends with it. 

Sae MDISK in Appendix of this manual for modfication 

information. Call your nearest u. s. Micro Sales office for 
more information on this option. 
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DSYSGEN 

One of the more common functione you will be performing is 
the transfer of the operating system from one disk to 
another. This can be easily accomplished with ths Dayagen 
program. All XOR systems ere organized in the following 
manner: Tracks 0-1 are reserved for the operating system. 
Track 2 ia the directory. Tracks 3-77 are for data. 

The for•etting process must be performed first. This 
process co•pletely blanks a disk end then places sector 
marks on the disk where the data is later to be written. 
The operating system ia written next using DSYSGEN. 
REMEMBER, first format a disk with DFOCO, than type OSYSGEN, 
Answer (n) and (n) to the first two questions that coma on 
the screen. A tabla will then appear with a sub-line asking 
"CODE BYTES FOR SOURCE DISK?". Usually you will type 1A, 
[the system disks we diatributs with our systems ere 1Al 
which signifies e 512, single sided, double density source 
disk. The other co•mon cods byte is SA for a 512 double 
sided, double density, source disk. 

The next question will be enter source drive, which will 
normally be A, hit a <er>. A message will appear at bottom 
of the screen, et this point hit e "return". 

The 
byte 
than 
wait 
type 

same tabla will re-appear and you will enter the code 
for the destination disk, usually either 1A, or SA, end 
enter the destination drive, usually B, hit <er>, end 

for a short period, a complete message should appear, 
a control C end you will be beck in CP/M. 

The precesding procedure hes transferred the operating 
system from A to B. You should now be able to remove the 
disk from drive B, do a reset, insert it in drive A and 
again boot up. 

If you should ever see the srror message, "type of 
source disk end destination disk do not match, do you wish 
to continua?" type "N", [this is e fatal error, you will 
destroy your operating system if you continue). You ere 
probably trying to copy a single sided system to e double 
sided formatted disk. The program will restart, re-check the 
formats and try again • 

Another item to be noted, all XOR systems are compatible 
with standard 128 single density, however there ia not 
enough room on the system tracks of a single density disk to 
place the system. You must elwaya boot up on a Double 
density disk in "A" drive. Single density files may than be 
transferred from "B" to "A" with the PIP program. 
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MODIFYING AND GENERATING CP/M SYSTEMS 

The CP/M operating ayatam ia composed of aeverel perta: the 

BOOS (Beaic Diak Operating Syateml, the BIOS (Beaic Input 

Output SyatamJ, the CCP (Commend Control Procaaaor], end the 

BOOT (Cold Boot Loader]. 

In the US Micros Salee ayatem, the programs BOOT end BIOS 

ere brok~n into aeverel perta that ere concatenated et the time 

that the ayatam la built into one large module. The reason thia 

ia done la that fawar baaa modules naed to be maintained to 

support ell of iha varied diak syataaa. Also, moat Larger 

multiuser aodulaa would not fit in the ayata• under the editor, 

Thia BIOS ayatem la intended to ba 
that beer the name of the object BIOS 
BLKSYS61,SUB contains the following: 

PIP 
BLKSYS61.ASM=BLKEQU61,ASM, 10,ASM, 
BLK.ASM, DATA.ASH, XBOOT.ASM 

used with SUBMIT modulaa 
produoad, For example, 

CXLS~.ASM FLOP.ASH, 

To concatenate thia module, type: SUBMIT BLKSYS61 <CR>. 

Tha PIP program picks out tha nacasaery modules from the 

disk you hava rasarvad for ayatams end creates the correct BIOS, 

The MACRO assembler will than assemble it for you, 

Maintaining operating aystams is e problem in that often 

minor "fixes" need to ba added to them end having e dozen or so 

"versions" around means that not all of them will get the Latest 

updates. 

Ona of the graetaat advantages of thia system is that you 

only maintain one set of basic modules. In fact, we recommend 

that you keep only one backup copy of the disk containing these 

modulaa. In that way, you can ba sure that tha software you era 

building is tha latest revision, 

Mod1f1cationa you wish to meka should be eddad by putting 

conditional aaaambly flags around the coda that is optional and 

aatabliahing a flag in the main xxxEQU61.ASM haadar file, Thia 

keeps confusion and multiple copiaa to a minimum, Alao, if you 

need to aaa if a certain group of filaa are praaant you can 

typa: "DIR *,SUB" and just the ayatem building filaa will 

appear. Thia la a reel time aavar whan dealing with a hard diak 

that can display 4 or 5 acraana of directory! 

Programs you will need on the ayatem diak to eaaambla a ayatam: 

1, ALL NECESSARY ,,, .ASM 
2. CUSTOM BUILT ,,,SYS.SUB 
3, SUBMIT.COM 
4. MACRO.COM 
5. MACRO.LIB 
6, ZBO,LIB 
7, MOVCPM,COM 

· B, ED OR POLYVIEW ( Polyviaw ia HIGHLY recommended over ED l 

9, DSYSGEN,COM 
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STEP BY STEP 

A - MODIFICATION *** 

The ffret thing ta do fs ta edft the eppraprfete 
xxxEQU61.ASM end est ell the equates ta euft the canffguretfan of 
the system you desire. 

B - EXAMINATION *** 

Next, 
needed ta 
BBB ff ell 

type the ••• SYS61.SUB ff le and look at the subparts 
concatenate the ffnal BIDS. Then Type DIR •.ASM end 
the correct ffles are present. 

C - CONCATENATION AND ASSEMBLY *** 

If they ere, type SUBMIT ••• SYS61 
be a ••• SYS61.HEX ff le. 

D - GENERATING CP/M *** 

Type "MDVCPM 61 *" 

The final product will 

The program MOVCPM.COM wfll create the BOOS far you. 
Usually, thfe neede ta be done only once. Spend same tfme end 
maks several of the common system sizes (e.g. 63K, 62K, 48K, 
etc.). Whan the MOVCPM has completed its jab, type: "SAVE 34 
CPMXX.CDM" where XX fs the system size. 

E - PUTTING SYSTEM ON SYSTEM TRACKS *** 

Thfs is the jab of DSYSGEN.COM. Whan you load DSYSGEN, ft 
will ask you if the system has a file an disk. Answer 'N'. 
Than ft wfll eek you ff you want ta build a system. This time, 
answer 'Y'. DSYSGEN wf ll then ask you far the name of the CP/M 
file and then the name of the BIOS ff la. It will fetch the 
date that you have prepared end put ft fn the correct places 
fn preparation far f nstallstfan an the disk of your choice. 

The next thfng that will appear an the screen fs a large 
table which hss at the left of ft same code bytes that will be 
written ta the Last byte of the first sector of the disk chosen. 

At this time, the system you have created can be put an any 
of the disk formats specified in the tabla. Of course, the 
hardware must be compatible with the type of media you have 
picked and the disk must have been formatted with a format 
compatible with your choice Cf.a. you could not put a 512 SKEW 
system an a 128 byte, double density disk.I 

It should be noted that you need not put the system an s 
disk at this time. In fact, the computer system on which the 
operating system was created need not even be capable of writing 
to the drfve type that the program you have built fs designed 
for. You can type a control 'C' in answer to the "DESTINATION 
DRIVE" question and then type: "SAVE xx xxxCPMxx.COM" (the x's 
ere unique system identifiers). The prepared operating system 
can bs transported to ths desired system via ths floppy disk end 
read in usfng the ff rat option on DSYSGEN [The ans which asks if 
the system fa a ff le on disk). Far mare information on how to 
uee the DSYSGEN utility, rsfer ta that section in this manual. 
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A third •ethod for treneferring operating systems is 
achieved by anawering 'N' to both of tha first quaetiona DSYSGEN 
aaka. DSYSGEN will then ask for the codebytss of the source disk 
you are going to take tha operating systa• from. Then it will 
ask for the driva. From that point on you can proceed juet es if 
you had conatructed a eyate• or raad it ae a file fro• diek. 

The programmer must make aura that the operating eyatem 
put on the system tracks will function properly. Very Littla 
error checking can ba done in this process. It is extremely easy 
to meka e "fetal" arror. Ona of the most common is assembling a 
system that ·is too Large to fit on the ayatem tracks. 

The best we can auggast for checking the load siza is to go 
ahead end try to put the syatam on the diak. Tha DSYSGEN program 
will raport to the scrsan the aystam aiza, load address, anding 
eddreaa and BIOS jump table adraas for the currant systam. Alao 
it will aea if the ayste• will fit on tha systam tracks of tha 
media you have selactad. · 

Usa the following ss e guide for how Large aystams may get: 

PROGRAM 

COLD SOOT 

CCP 

SOOS 

BIOS 

SIZE 

SOH 

BDOH 

EOOH 

FBOH 

2600H 

TRACKS REQUIRED 

---------------
1 

16 

28 

31 

76 

IMAGE LOAD ADR 

900H - 97FH 

980H - 117FH 

1180H - 1F7FH 

1FBOH - 2FDOH 

9DOH - 2FOOH 

F - SYSTEM TRACKS AVAILABLE ON VARIOUS MEDIA ••• 

MEDIA TYPE TRK-0 TRK-1 TRK-2 TOTAL 

--------------- ------- ------- ------- -------
5" 128 DD 18 30 30 7B 

5n 512 DD 18 35 35 BB 

8" 128 SD 26 26 52 

en 128 DD 26 51 77 

8" 512 DD 26 64 90 

Note that these values ara reletiva to 128 byta blocks. 
That is to aey, if you •ultiply the total on the right by 128, 
the result is whet DSYSGEN will record on tha aystam tracks. 
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If your system exceeds the 76 track guidsl1,ns used In the 
example for using DDT to check your system size, you will-have to 
sdjuat the upper boundary accordingly. Simply add the system size 
to the Image bees address end look with DDT et the resulting RAM 
Location. 

You also can dump the system tracks into RAM after writing 
them by re-entering DSYSGEN end letting it get tha 
system by specifying the drive et the prompt "SOURCE DISK?". 
Exit end type: "SAVE 40 140 may not be enough) xxCPMxx.COM". 
Remember,i· the 40 is PAGES so a SAVE 40 = 40 X 256 = 10,240 or 
2BOOH. f your system Is very large, you will have to do some 
math. 

G - DESTINATION DISK PARAMETERS *** 
After you specify a destination d~ive, a large menu will 

fill the screen. You will be prompted to choose the ttpe of 
media thst you wish to writs the system to. The DSYSGEN 
program is quite universal in thst it can service ell the 
system types U S Micro supports. Be sure the computer system 
and madie you are writing to ara capable of supporting the 
operating system you are putting on them. No error checking will 
be done. 

Occssionslly, a message will appear that &sys "CODE BYTE 
FOR OPERATING SYSTEM ANO MEDIA 00 NOT AGREE, CONTINUE?" This 
is csussd because the formatting program (OFOCOJ hes installed 
whet it thinks is the correct code byte for this system in the 
lest byte of the boot sector (7FHJ. DFOCO is usually correct. 
If you get this message, go over whet you ere doing once sgsin, 
you probably will find something wrong. You msy override the 
warning end writs the operating system to the disk. 

DETAILED OSYSGEN OPERATING INSTRUCTIONS 

DSYSGEN is 
systems on the 
storage unit. 

a program designed to put the 
system tracks of a floppy or 

CP/M, 
herd 

operating 
disk mess 

The 
the CCP 
System] 

C/PM operating system consists of a cold boot Loader, 
(Commend Control Processor), BOOS (Basic Disk Operating 
end the BIOS, (Beste Input - Output System). 

On a floppy disk, the operating system resides on the first 
two tracks of the disk. The monitor PROM that signs on 
tmmsdistsly after s reset contains s short boot routine thst 
reeds the first sector into memory st OOOOH end jumps to 0000. 
The cold boot loader, es it is celled, then proceeds to reed in 
ell of C/PM end put it where it belongs in the system memory. 
The cold boot loader then jumps to the cold boot entry point 1n 
the BIOS and initializes the I/0 end completes the sign on. 

To prepare for putting the system on the disk, 
the final operating system must be assembled in 
separate programs must be prepared. 
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The firat is the C/PM BODS and CCP. It is prepared by using 
the MDVCPM utility on your C/PM distribution disk. Whan you are 
aura of the size of the system simply type: "MOVCPM <size> *"· 
There will ba a short delay and then a message will appear 
saying "Type SAVE 40 C/PMxx.COM" where xx will bathe size. 

The other program is a little more difficult in that you 
must correctly eat soma "aquatae" at the beginning to configure 
it to operate tha hardware you ara running. In tha appendix, you 
will find soma examples of single uear, multi user,· network end 
hard disk configurations that should ba of halp in determining 
tha right way to sat up tha BIOS. You will notice that tha BIOS 
is now broken into several subparts. The parts ara axplainad es 
follows: 

I/O =Cold boot loader, console input and output, common 
drive salact routines, logical unit map, miscallanaoua routines 
and maasagas naadad by all configurations. I/0 muat ba included 
in all ayatam configuations. 

CXLST = Printer driver, (There ere several versions for 
commonly-used printers such ea Centronice, Oiablo, etc.I 

FLOP =Floppy diak drivers. 

BLK = Blocking end De-blocking drivers for use with sector 
aizes graatar than 12B. 

DATA =Disk paramatar tablaa, akaw tablas, data storage and 
diak drive buffara. 

XBOOT =Cold boot aign on coda that gats ovarwrittan by tha 
directory buffer and de-blocking buffer. 

Tha parts of tha BIOS ara put togathar using tha 
concatenation faatura of PIP. To maka tha system simply chooaa 
tha appropriate xxSYS.SUB fila that assamblas tha configuration 
you naad and typa "SUBMIT xxSYS • Tha MACRO assamblar is 
raquirad along with MACRO.LIB and ZBO.LIB to construct most 
modules. 

Tha aquatae in IO should ba modified using a taxt editor 
lika tha ona supplied on your distribution disk celled ED.COM. ED 
is difficult to usa. Wa racommand, for assembly language work, 
that you purchase Polyviaw by MICRO CONCEPTS in Fullerton, Ca. 
Word Star by Micro Pro would ba an acceptable substitute, but is 
not as aaay to uaa ea Polyviaw on assembly formats. 

The siza 
MSIZE aqusta in 
es the siza you 

of the system can be adjusted by changing 
the BIOS. This number should always be the 
used to create tha C/PM BOOS. 

the 
sama 

Onca you hava the CP/M image saved on disk and have modified 
the equates correctly to configure the BIOS to your hardware, run 
the SUBMIT program on tha xxSYS.SUB which links together tha SUB 
modules to create tha final BIOS and sssambla the whole thing. 

and 
At this 
xxSYS.HEX 

point, we will assume 
on the same disk with 
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there is no Longer s seperete BOOT.HEX file. It is included in 
the IO section of the BIOS. There is elso no need to find the 
'BIAS' values to tack onto the BIOS, the OSYSGEN program figures 
ell of thet out for you. 

Whan OSYSGEN signs on it will esk if the system you wish 
to install on tha drive exists as e xxxxx.SYS file on the disk 
already. If you are sure to use the current configuration again, 
it would be wiae to save it afte' building it with OSYSGEN es e 
file. Than you need only answer 'Y' to "IS THE SYSTEM ON THE 
DISK". This saves e few steps. If you ere supporting several 
configurations of mini and B" drives, various printers, ate., you 
could kaep ona diskette with OSYSGEN and all the system files on 
it. Than putting them on the drivaa is a snap. 

For the ~omsnt, wa will assume tha system has to ba built. 
Answer 'Y' to the query: "00 YOU WANT TO CONSTRUCT A 
SYSTEM". OSYSGEN will ask for the drive and fila name for both 
C/PM and what is called BOOT+ BIOS. OSYSGEN will ask for a 
destination drive, confirm it, then display a rather large menu. 

This menu is a guide for the code bytes stored in the Last 
byte of the first sector of ell drives. The appendix explains 
the meaning of each bit in the coda byte, if you are 
interested. Other details ere included for your information. 
This date wes taken from a listing of DSYSGEN, so it is in 
rather rew form. 

Whenever possible, it is advisable to chooae the "SKEW" 
option. Many companies are currently raving about their 
'four times faster' C/PM. Optimizing the skew factor is all 
that is raquirad to multiply disk performance (You should try 
the double-sided 512 byte B" configuration if you would like 
to see e floppy perform lika a hard disk!. 

Using the DFOCO (for Ooubla density Format end COpyl 
utility, you should hava already prepared your disk with the 
correct format. After answering with the correct code byte, 
DSYSGEN will write the system onto the disk. If the code byte on 
the disk and the code byte you have chosen do not agree, the 
following message will appear: "The new system type and the 
destination disk format do not match. Do you went to continue IY 
or NI ?". This may or may not be ok. DFOCO does not know whet 
you will use for a code byte and hae some fixed idaae about 
what it puts on the disks. Situations such as putting a code byte 
for an B" floppy disk on a herd disk drive are incorrect, but 
choosing a skew coda when DFOCO has not put one there (or vica 
versa) is ok. Presently, skew codas are automatically put on 
512 byte sectored disks by DFOCO because we assume you are after 
the speed snd the extra space which thet format provides. On 
other formats such as 128 byta, double density, skew is not 
assumed because you may hsv, competability problems with existing 
disks. In any case, DSYSGEN will overwrite whatever coda byte is 
there if you tell it to. 

After writing the system out, DSYSGEN will state thet the 
function is complete end ask if you went to do another disk or 
hit •return' end re-boot. Upon being re-booted, it will display 
e "SAVE" message with e aiza that hes been calculated for tha 

46 



number 
option, 
procaaa 

of bytes 
you can 
agatn by 

tn your currant system atza. If you 
avotd gotng through the whole system 

atmply uatng the image off disk. 

use thta 
butldtng 

Soma attempts are msda in the DSYSGEN program to atd 
you tn building a system that will not overwrap FFFF and 
destroy the boot program that ts loading the system. If DSYSGEN 
detects that your system ts too large for the memory size you 
have chosen, it will tall you so. If the system will not fit on 
the system tracks of the disk you era using it will notify you 
of this, ea wall. In tha latter caaa, DSYSGEN will trim the 
system to fit (not doing so would hang the disk controller). 

PRINTER PORTS (PARALLEL AND SERIAL) 

CXL&T.ASM 

A parallel printer driver has bean installed in the bios 
CXLST.ASM. Thia driver can be used for Cantronica type cable 
interfaces. (Saa section entitled ENGINEERING NOTES at the back 
of this manual for parallel cable wiring.I Three methods may be 
used to "turn on" this driver. As shipped the bios drives tha 
aerial port "A" on the CPU wtth all CP/M ltst outputs. To switch 
all output to tha parallel port on a temporary basis you can sat 
a byte in memory at EE33H to a D5H. This can be done with DDT or 
BASIC with "POKE" instruction. This memory can ba calculated for 
dtffarant system sizes by picking up the tha bioa jump table and 
can be calculated for different system sizes by picking up the 
warm boot entry address at memory Location 1 end 2, and adding 
3DH to that address. (30H = 4B decimal) 

USING DDUMP TO CHANGE BYTE OF SYSTEM DISK 

A second method, which is permanent for the disk that the 
change was made on and all coptes of that disk ta to use the 
system utility DDUMP.COM to modify the byte on the system tracks 
of the floppy. You will ftnd the bios jump table on track 1 
sector 20. 

DDUMP <CR> 
• 
T 1 S 20 EDIT <CR> 
- EDIT 
33 <CR> 
0033 00 
05 <CR> 
0034 00 

• <CR> 
WRITE <CR> 
·c 

(OPERATOR INPUT) 
(PROGRAM RESPONSE) 
(OPERATOR INPUT) 
(PROGRAM RESPONSE) 
(OPERATOR INPUT) 
!PROGRAM RESPONSE) 
(OPERATOR INPUT) 
!PROGRAM RESPONSE) 
(OPERATOR INPUT) TERMINATES EDIT 
(OPERATOR INPUT) WRITES YOUR EDIT TO DISK 
(OPERATOR INPUT) RETURNS TO CP/M 

Obviously if you should want to switch back to serial 
output, the same byte should be set to a "0". 

USING MACRO ASSEMBLER TO CHANGE BIOS JUMP TABLE 

A third method is to usa a text editor to modify the bios 
source code module IO.ASM whtch contatne the bios jump table. 
You wtll need the Digital Research MAC assembler to do this. It 
may be purchased from your cloaast U S MICRO SALES OFFICE. 
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PRINTER.COM 

PRINTER.COM will select the printara by simply typing 
PRINTER 3 (for example). PRINTER.COM can also changa tha baud 
rats that ia auppliad to tha r~apactiva printer. Tha default ia 
to printer O, and outputs to the aerial driver connected to the 
"A" paddle card. 

PRINTER.COM also will aand eithar single cherectara or a 
continuous string ao that ayatam handshaking can be tasted. 
BEFORE you try to send data to your printer, run PRINTER.COM in 
tha taat mode to aee if the atatua bits ara sat correctly. Thia 
will save an anor•oua a•ount of ti•a in getting things to run. 

Just typing "PRINTER" will tall you what printer ia currently 
aalected. 

PRINTER T !TEST MOOE} 

PRINTER.COM h&B' a "TEST" 11oda which ha& aaveral useful 
routinaa which can save many hours of frustration whan trying to 
gat your printer running. 

Typa "PRINTER T<CR> 

A manu w1Ll 
IA apacebar 
will raturn 

"P" = Select 
II 8 II = Select 
"T" = Manual 

then come on the screen. 
will return you to manu in 
you to CP/M. I ..• ,.._ •• ,., '. 

new Printer 
new Baud Rat a 
Output Mode (Characters 

tar•inataa) 
"A" = Auto output mode (String sent 
nsn = Oi ap Ley printer status byte 

"P", "B", "T", "A" OR "S" ? 

moat inatancaa. A Ctrl C 

sent from keybord, ESC 

until apace bar hit) 

The "P" option will respond with "Printer"? 
You must anter the number of the printer you want to use, i.a 
11 1 11 , which could be a printer hooked up to the parallel port. 

THE "B" Option will respond with 

1 = 300 baud 
2 = 800 baud 
3 = 1200 baud 
4 = 1800 baud 
5 = 2400 baud 
8 = 3800 baud 
7 = 4800 baud 
8 = 9800 baud 
9 = 19200 baud 

Select baud rate -> 
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Respond with tha number, i.a., 1, 3, 7, of tha baud rate 
that you want to select for tha printer aalactad. In order to 
check that the baud rate option works properly you may sat tha 
baud rate to a slow baud rate of 300 end use the "A" option 
explained below. The characters ere automatically ganaratad at a 
very slow ape.ad. Raaet tha baud rate to ths original number your 
printer use~, and &sleet the "A" option again and sea tha 
difference. 

Tha "M~ Option will respond with a blank line. You 
manually inpyt characters which will b~ output to tha printer 
achoad onto ths acraen. Hit ESC to tarminats this test 
return to tha menu. 

must 
and 
and 

The "A" option will sand a continuous string of ASCII 
characters to the printer and the ~erminel until the space bar is 
hit. If tha printer is not reedy a "printer not reedy" message 
will appear on the screen after e short pause. 

The "S" option will respond with a screen showing what good 
statu!I b.its for parallel, 8251, SID, and the printer currently 
selected should look like. 

PARALLEL Status Sita 
1 X 0 1 X X X X = Good Status 
W B 0 
A U N 
I S L 
T Y N 

B251 Statue Bi ts 
1 X X X X 1 X 1 = Good Status 
0 S F 0 P T R T 
S Y E E E X X X 
R E R R 

SID Status Bits 
x x 1 x 1 1 x x = Good Status 
B T c S 0 T I R 
R x T Y T X N x 
K u s N R R T R 

1 0 0 0 0 1 0 1 = Status Byte for printer 0 

In tha abovs example the bottom Lina, tha Status Byte for 
the printer selected is printer 0 and tha port being used is tha 
8251. Read down tha columns from the good status line under B251 
Status Bits and compare with tha Status Byte for printer O. 
1's and o•a must match down, X's era "I don't care" and a 1 or O 
in that column doesn't matter. 

If you can't go through thasa programs without tha console 
output freezing or the Status bytes matching up, check to see 
that tha resistors ara installed properly on the A paddlecard. 
If this doesn't cure the problem check your cables to make sure 
that tha pins are in the proper places for your particular 
printer and that tha dip switches are sat properly on tha 
printer. 
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When using the perellel printer port, beud rets lB not a 
factor. The etetua bytes wtll not •etch unttl the prtntar ta on 
ltne. If the atetua bytee do not •etch, check your cable wtrtng, 
check your awttch aetttnge on your printer, •eke aura that you 
have the rtght prtntar nu•bar selected, and that the btt tn the 
aofwara at track 1 sector 20 ltne 33 ts set to 05. 

CUSTOM PRINTER.COM PROGRAMS 

Cueto• PRINTER.COM type programs can be wrtttan 
rena•ed DIABLD.CDM or MXBD.CDM or TIB1D.CDM (for axa•plal. 
can be very at•pla progra•a that merely modify one or 
cell• tn syata• •••ory. 

and 
Th a a a 

two 

The •amory cell 3DH bytaa peat the warm boot entry tn the 
Ju•p table te where the currently logged prtntar ts kept. Bytes 
at 31H,32H and 33H offset from warm boot sre the baud rate bytes 
for the cpu baud rste generator, sartel board 1 and 2 
respectively. 

The system can handle 10 serial ports snd 1 Cantrontcs type 
port wtth perts avatlabla from your USM SALES OFFICE. AD at 
offset 3DH from warm boot will select channel "A" aerial port 
on the cpu. This ts printer I D. CXLST always 1ntt1al1zas to 
this printer. 

Prtntara 1, 2, 3 and 4 ere expected to ba on an optional 
serial axpanston board that ts available fro• your U.S. MICRO 
SALES OFFICE. Printer 5 ts expected to ba the parallel port on 
the CPU. An axa•pla of a program that would aelect printer #3 and 
sat the baud rate to 1200 baud ts as followa: 

DR6 1DDH 

START: 
MVI 
LHLD 
LXI 
DAD 
MDV 

A,D3H 
1 
D,3DH 
D 
A,M 

printer select 
; get warm boot address 

offset 

set printer 

The baud rate port on the CPU ts at I.D. port location 
DBH. A slight complication arises in that you probably would not 
wish to change the baud rate at which the syatem terminal ta 
running. In this case you would have to read the CPU baud rate 
switch and ORI the upper 4 data bite on to your new lower 
4 btts before re-programming the baud rate generator. Look at 
how things era dona tn PRINTER.ABM as sn example if you have any 
prob lams. 

An easy way to aea if you are sanding 1nfor•at1on to the 
printer ta to type a "CTRL P", than type "D" or "DIR" and sea if 
your printer responds by typing the directory of the disk. If 
there ts no response from the printer read through the different 
aacttons on printer hookup and see if you can find tha probla•. 
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PRINTER NOTES 

SOME TIPS ON HOOKING UP PRINTERS 

Al•oat all aartal printers uaa four baste Lines. Our 

co•putara "Look" Ltka modems tn terms of RS-232 apacificationa. 

That is because originally terminals attached thamaalvaa to 

•oda•a that in turn talked over phone Linea to mainframes. When 
cheap Microcomputers cams on the scene it was logical to make 
tham plug directly into the terminals. 

The minimum 
Trana•it, Racaiva, 
OB-25 connector on 

Linea needed to maintain communication are 
Logic Ground, and Freme Ground. These are on a 
pins 3,2,7 and 1 raapectivaly. 

Thaaa terms only hold true if you are a modem. DB-25 
connector pin asaignmanta should always ba rafarrad to as if the 

•ode• w~a tha aubjact. Therefore if pin 3 ta "Transmit", if you 
ara a ter•inal, you should racaiva on pin 3. 

There ara other signals on a DB-25 RS-232 aerial connector 

that ara standard. These signals ware originally intended for 

•odam usa and their names reflect these intentions. Thay are; CTS 
(Claar to sand), RTS (Request to sand), DSR (Data sat ready), DTR 
(Data terminal ready). 

Thaaa "secondary signals" as they are called are used to 

infer• tha tar•inal user when tha computer and transmission 
aquipmant can sand data. 

Whan attaching a printer, we use the principal signals to 
convey data in both d1ract1ona and the secondary signals to 

"handshake". To handshake means to inform each other when you are 

prepared to communicate. It's rather like picking up the phone 
after hearing it ring and saying "Hallo". Than the other parson 

identifies himself, and so on. Humana "handshake" in many ways 
that are not readily apparent. Facing someone and nodding your 
head to start a conversation is "handshaking". 

On our Paddle cards at tha back of tha computer ara two 

resistors. Thay ara c~Llad "pull up" resistors and must be 
installed if ttia serial· port handshaking Linea DSR and CTS are 
not to be used. These resistors can be anything from 1K to 1DK. 
If buffer full handshaking ta to be used, the correct Lina must 
be located which indicates that status on tha printer you are 

using. The resistor "pulling up" tha status Lina you wish to use 
•uat be re•ovad (either can ba uaadl, and a Jumper soldered 

between the RS-232 Lina and place where the raetator was. The 
other available handshaking Lina can be used for ON LINE/ OFF 
LINE etatua or ??. But for any transmission to tak~ place both 

aerial units must be at tha same baud rate and both handshake 
Linea •uat be acive (high). · 

51 



.. ~ 

NOTE: Pin 20, OTR -----> I Will not work on B251, use CTS, pin 5 

OB-25 
14 v 25 

I . . . . . • . • . • . . \ 
I • . • . . • . • . . . . . \ 

~------------------------ 13 
12345B7 

- As e MODEM appears -
( and your computer I 

FT R R C 0 6 B DATA BITS, 1 STOP, NO PARITY 
R X X T T S N 
M S S R 0 

PARALLEL CABLE WIRING 

This cable is used for Centronics interface printers. It 

uses e B255, PA0-7 are used for deta transfer, PB0-7 ere tied 

together for dete strobe PCB for ACK from printer. 

NOTE: This cable is eveilable from your U S MICRO SALES 

SALES OFFICE. 

26 Pin 36 Pin 

-------------- --------------
CPU CABLE 

( 1 l ADO 
( 2 l A01 
( 3 J AD2 

B 141 AD3 
2 (5) AD4 
5 (6) A05 
5 171 ADS 

I Bl AD7 

I 

1---------------1---------------1---------------
1---------------1---------------
1---------------

-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 

--------- 00 
--------- 01 
--------- 02 
--------- 03 
--------- 04 
--------- 05 
--------- 06 
--------- 07 

CENT. CONN. 
121 
131 p 
(4) R 
(5) I 
( 6 J N 
I 7 I T 
CBI E 
[ 9) R 

(9-161BD0-7 =============== -> ---------STROBE (1) 

I 21 I C04 --------------- <- --------- ON LINE (131 

(221 C05 --------------- <- --------- BUSY I 11 I 

(231 COB --------------- <- --------- ACK I 1 o I 

( 26 J GNO --------------- <-> --------- SIGNAL (16) 

--------- GROUND ( 14 J 

-----------------
CPU B255 connector pinout looking from front with edge connector 

at bottom. 
2 4 6 8 26 Serial Conn. 

• • • • • • • • • • • • • I I • • • • • • I 

1--------1 ••••••••••••• 1\-----1 •••••• 1\----1 

--------------------------- I ------------ I I 
\ \I \ \I I 

1 3 5 7 9 25 I 
I 
I 

CPU Component Side I 
I 
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CHAPTER FOUR 

TROUBLE SHOOTING AND SERVICE POLICY 

MONITOR AND SIGN ON 

If upon turn on there is no sign on meseege, check the 
following, [1) Is the proper RS-232 ceble inetelled on Port [B 
[the lower port)? [2) Is the Beud rete set correctly on both CPU 
end the terminal? [3) Are ell 3 of the computer boards seated 
properly in their sockets?. [4) Is the internal serial cable 
connected to the serial port on the CPU board?. If your computer 
still does not sign on you cen ehut off the power, remove the CPU 
board end check it for any obvious defect such as loose ic's or 
optional Jumpers placed wrong. 

MEMORY CHECKS 

Esch time the computer signs on, a check of all available 
free memory is performed. The correct ending address for a 
successful menory check is FBOO. If any other address is 
displayed this indicates a problem end further checks should be 
mads before attempting to boot up. Reset more then once end 
notice if the same address is displayed every time. This mey 
indicate which block of memory is malfunctioning. 

Typical memory failures ere csussd by loose memory ic,s 
dirty contacts on the memory board, or possibly intermittent 
contacts on a particular slot of the 12 slot mother board. Try 
the memory board in another slot, end also reseat ell ics on the 
memory board. 

MEMORY TESTS 

M ANO M2 
M AND M2 ARE EFFECTIVE QUICK CP/M ORIENTATED MEMORY TEST 

PROGRAMS THAT SHOULD BE READILY AVAILABLE DURING THE NORMAL 
COURSE OF USE OF ANY MICRO SYSTEM. 

BIT SHORTED: 

BIT SHORTED: 

ADDRESS SHORTED: 

FILLS TEST AREA WITH FF'S AND CHECKS FOR FF'S 
FILLS TEST AREA WITH oo•s AND CHECKS FOR oo•s 

ROTATES A BIT FROM LSB TO MSB FILLING TESTED 
MEMORY EACH TIME, ~HECKING ONE BIT AT A TIME 

FILLS ALL MEMORY WITH 55 HEX THEN WRITES AN AA 
HEX AT 0000 [OR THE LOWEST ADDRESS TESTED). IT 
THEN TESTS THE REST OF MEMORY FOR 55'S. THEN IT 
CLEARS LOCATION OF THE AA AND WRITES IT INTO 
0001. THEN 0002, 0004, OOOB, ETC. SETTING A NEW 
ADDRESS BIT HIGH EACH TIME ANO TESTING ALL OF 
MEMORY. IF ANY ADDRESS BIT IS SHORTED TD 
ANOTHER, THE TEST WILL FIND AN "AA" IN A 
LOCATION OTHER THAN WHERE IT WROTE ONE. THIS TEST 
TAKES THE MOST TIME ANO IS RUN LAST. 
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RANDOM NUMBERS: 
A RANDOM NUMBER ROUTINE GENERATES AN 

EIGHT BIT NUMBER PATTERN AND WRITES IT THROUGH 
ALL TEST MEMORY. IT THEN RE-INSERTS THE SAME 
SEED TO THE ROUTINE ANO TEST READS THE MEMORY. A 
NEW SEED IS GENERATED ANO THE EXERCISE IS 
REPEATED WITH A NEW PATTERN. THIS TEST 
CONTINUES, REPORTING EACH PASS UNTIL ABORTED 
WITH THE SPACE BAR. 

The first test !Ml when run in its fun dam an ta l mode 
(axacutad under CP/M by typing M (er) than (er) (er) in raaponsa 
to the start and stop questions,) will cslculsts the system size 
and begin s typical pattern of tests to uncover ths most common 
problems first and the most uncommon ons& last, 

Typing s 'P' along with the address in ths address field 
will PAUSE ths test program after ths memory fill passes. After 
the operator has waited an appropriate amount of time he may hit 
(er) to continua the tsst, This feature will test for the 
axistanca of Phantom-bits, Thasa are memory cells that change 
after being left un-accassed for a period of time, Initiating the 
test with M<sp>R<cr> will exclude the address and data tests and 
drop immediately into the random number& test, 

M AND M2 !which take quite some time) may be skipped end 
the random numbers test entered directly by typing MR et the 
time of program invocation. Phantom bits may be located by 
typing s 'P'in the first address field, After filling memory 
with e test pattern, the program will halt until you press e 
key, You may leave the computer for several hours, if you wish, 
the program goes on. If memory has changed, it will report the 
error. For CPM users who went just a quick 'security 
blanket' test, CR,CR in response to the address requests 
will automatically test the TPA without destroying BIOS, Upon 
hitting 'SPACE' warm boot will get you beck into CPM. 

WORM ANO WORM4B 

WORM end WORM4B are effective memory tests which run freely 
within RAM, These memory tests ere destructive to the operating 
system. WORM is generally used in single user systems with 64K of 
RAM. WORM4B is generally used in multi-user systems with more 
then one 4BK memory board. This program &tarts in bank 0 end 
runs until it reaches the top of the first bank, then switches to 
the next bank of memory until it reaches the lest bank end 
then start& again with bank O. WORM4B is faster than WORM end 
hes a screen report which tells the user the address, the bank, 
end the pass count the program is on. When using WORM4B the 
program will ask the user for number of memory banks to be 
tested, the user should answer with the total number of banks 
within the unit, minus one (the program counts the memory banks 
starting with OJ, The number the user inputs can be less but 
never greater than the total number of banks in the unit. 

WORM is designed to find memory cells that cannot stand 
rapid cycle time demands placed on them by some of the ZBO block 
move and math routines, While these chips will pass ell standard 
memory tests for hours on end, they randomly fail during program 
execution time for seemingly unexplained reasons. The reason is 
that there is e difference between e chips ACCESS time snd it& 
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CYCLE ti••· We generelly only rete • •••ory boerd by it• ecceea 
ti••• (i.e. 450na or 250na.J 

Wor• starts itself at the load addraea and relocates itself 
repeatedly, reporting 1ta currant location periodically. It 
·Le&t&' by ai•ply •ov1ng 1tealf and conetantly doing 1netruct1on 
fetch••· A RAM failure 1a av1dancad by tha progra• crashing. The 
Laet reported addreae on the CRT should be interpreted to be the 
bank 1n which the arrant chip ree1daa. B1nery replec1ng of chips, 
one helf et e ti••• watching to eae when the probla• •ovee to the 
new benk, will uncover the bed device. 

CPU CHECKS 

Very little trouble 1a experienced with the CPU. I•proper 
Ju•per1ng of the 2/4 Mhz cen ceuee non double dane1ty operation. 
If you era having trouble with one aerial chennal, you cen 
exchange tha B251 end/or tha 14B8/14B9 chips to either aerial 
channel for troubleshooting purposes. For a co•plataly 
1noparet1va CPU, a check of the onboerd regulators, end a look et 
the CPU clock a1gnela end the Baud rate clock would ba tha first 
it••• to check. All IC'a on XOR boards era socketed for •••• of 
troublaahaot1ng. 

DISK CONTROLLER CHECKS AND ERROR MESSAGES 

The XOR ver 1.B5 pro• hea internal fault ••••egea which will 
be displayed on the screen if the following occurs: 

For no eyate• "'NO SYSTEM" w1 ll be d1epleyad, for a Read IO 
or CRC error, DISK ERROR will be diapleyed. Try another diek 
with a known good ay•t•• • 

If you ette•pt to boot up with the door open the •••••ge 
"DRIVE NOT READY" will be d1aplayad. 

The error code 10 maana that READ ID NOT FOUND, either the 
controller cannot read a valid aactor on the diak or it 1a not 
there in the f1rat place. 

The error •aaaaga OB •••na that auff1ciant 
given for the heed to loed and to read a valid 
you cen reboot aucaaafully. 

t1•a haa not been 
treck, generally 

CRC error maena that tha 
have not 9 bean ••da, th1a 
••lfunct1on in the controller, 

proper Cyclical Redundancy Checka 
can ba cauaad by bad diekette, 
or incorrect epaad of the drive. 

In XOR ayatama with the Tandon thin Lina drives, the epead 
cen ba checked by looking at the large belt epool on the e1de of 
the drive under a flouraacent light. The etroba Linea should be 
etet1onery. Refer to fig for the location of the •otor speed 
edJ uet••nt. 

An error code of DRIVE NOT READY can be ceueed by not enough 
tiwe for tha •otor to get up to speed. Thta 1a ao•et1••• ceuaed 
by belt elippege. Belt dreeaing fro• your euto pert• atora 
that ie uauelly uaed on slipping cer fen balta, will cure thia 
probl••· Rewove the belt and place on e piece of newspaper. 
Spray the inside of the belt end allow to dry before replacing. 
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POWER SUPPLY CHECKS 

Your S100-4 fa has two fntarna• power supplys. Ona supply 
provfdas unragulatad +11 VDC and +/- 16 VOC for tha bus. Rafar to 
ffg for tha voltage maasurfng points. Tha second supply 
mounted on tha raar penal provf das ragulatad +24VOC and +/-5 voe 
for tha drfvas. Rafar to Ffg for tha voltage measuring points. 
Nata that tha +5 is adjuatabla. Thasa voltages should remain 
steady under Load, and any deviation would indicate soma 
malfunction of tha supply itself. Check for any broken Leads on 
tha Large filter caps, or Loose acraws on tha regulator 
transistors, nota thara ara two fuses on tha board. 
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SERVICE POLICY 

We would hope that your XOR would never require aarvice, 
however, we feel that with a thorough reeding of the aanual aoat 
problema will be resolved. Should you feel the need to consult -
with our Customer Service personnel, they will be happy to anawar 
your questions. Please call the number (714-898-55251 during 
norael buainaaa hours. 

If you should require service on your XOR it will be 
parfor•ad at the plant facilities in Huntington Beach, or at an 
authorized XOR Service Canter. 

Equipment will be accepted for service only after you have 
bean assigned a "Return Material Authorization Number". RMA. 
This number may be obtainsd by calling the Customer Service Hot 
Lina 714-898-5525. The following information will be required: 

The purchass dsts 
The serial numbsr 
The problem 

All shipments received without sn RMA will be returned to 
the sender. 

Warranty (6 months parts/labor, from the data of purchase) 
repairs will be mads st no charge for parts and/or labor for XOR 
hardware only. Merchandise such as drives, terminals, and 
printer& sold by US MICRO SALES aa part of their systems will be 
sent back to the manufacturer for repair. Repair and freight 
charges for non-XOR merchandise will be billed to you by US MICRO 
SALES. All warranties are void if any portion of your computer 
system ia altered by anyone other than factory authorized 
pa raonna L. 

Incoming freight MUST BE PREPAID. US MICRO SALES will not 
accept incoming freight which is marked COLLECT or COD. Shipping 
charges for the return of repaired equipment to you that is under 
warranty will be prepaid by US MICRO SALES except in caaaa where 
you specify method of shipment other than the one chosen by US 
MICRO SALES. All return shipping charges for equipment that is no 
Longer under warranty sra the responsibility of the party who 
sent the equipment for repairs. 

If 
•anus l, 
to hear 

SUGGESTIONS 

yo~ should have any auggaationa regarding the use of this 
or have any corrections or additions, wa would be happy 

frbm you. Please address your corraapondanca to: 

U S MICRO SALES 
Tech/Man Oapt 

rev 030883 
15392 Assembly lens 
Huntington Beach, CA 92649 
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Ill ANOUNCEMENT 111 

Several new taeturea are conteined in the 10/15/82 rel•••• or 
your XOR CP/M. 

1.) D A&MOIE.COM 1• en auto•et1c, non-deatructtve ayate• teat 
utility that will teat ayata• •••ory and both drtvea. It should 
be run before drive "B:" ha• been acceaaed. Th• teat• take about 
S minutaa to run and aaaure everything ta in good ahape to run 
your aottwere. Data ia output to ayatea printer so you need not 
wa1t and watch the 1creen. (Got to keep up with IBM you know!) 

2.l BACKUP.COM will help first tiae uaera aake that initial 
important backup at thetr CP/M source disks. BACKUP should be the 
FIRST progr1• that you run after receiving your coaputer. The 
source d11k goa1 in drive "A" and a blank deat1nation disk tn 
drive •e•. BACKUP will toraat the destination disk and copy A to 
B. (In all XOR 1y1t••• drive "A" ta on the latt and drtva "B" ta 
on the right.) 

3.l It.I .COM wtll atd firat users of CP/M, BASIC, and many other 
run tta••prograaa. Simply type HELP CPM <CR> or HELP MBASIC or 
whatever ???.HLP prograa libraries appear on your current 
d1atr1button dtska. To ••• whet they a1ght be, type D •.HLP <CR>. 

4.l Maybe thta ta not a feature but tt doe• have to be aenttoned. 
If your drives are aade by TANDON, Ca alt•line with cloatng 
lever at the upper right) the dtaka are to be tnaerted with the 
label (top) to the RIGHT. Thia ta different than the other aodel1 
used in XOR •y•t••• tn the peat. 

5.l The d11k drivers far 48 and 98 tpt, single and double aided 
a1n1 5• drtvaa have bean turned on in the distribution version 
of the CP/M "A" and •e• dtaka. We strongly racoaaand Ctn fact 
inaiat?J that you uaa the 512 byte par sector aoda for all the 
•int typaa. To run atn1a with 8" drtvaa, ataply plug in th• 
drtvea and run OFOCO ta foraat the ainis. The coaaand line ta 
correctly faraat a 98 tpt double aided drive tn OFOCO would be; 

• OFORMAT C: SIZE 512 MINI98 DBL <CR> 

We are aaau•tng drf vaa "A" end •a• are 8" and drfvea "C" and "D" 
ere atrapped a• a1n1a. 

After tor••~~tng •nd IUPtng •t• to t~• •tn , • o •r•tt ~ct 

ayate ••J be tren•f•r.~• to th• •int ua•tng DSYSSEN See the 
manual tar 1peciftcs on using DSYSGEN. Transfer ••thod #3 where 
you answer <CR>, <CR> to the first two questions and then take 
the OS directly from the 8" floppy and put it on the m1n1 would 
be the easiest to do. After successfully accomplishing the above 
two feats, re-strapping the floppy c~ntrollar so that the minis 
are "A" and "B" will allow you to boot from them after a reset. 

Some proble•a have been noticed with version 1.83 proms booting 
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•int rlopptee by oer~etn •enurecturere. It will work but eo•ettme 
not elweye on the rtJet try. It t• ceueed by • drive reedy eignel 
not being available•• is on a• •Y•t•••· A new version 1.B3A i• 
supposed to help the proble•. 

B INCH JUMPER STRAPS AS SHIPPED FROM FACTORY A,B "' a• C,D = MINI 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
I I I I '- I I 
I I I '- I I I 
I I I I I I I 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

5 INCH AS A end B 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
I I I I 
I I I I 
I I I I 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

&.) A parallel printer driver he• been inetelled tn the bioa 
STDlST.ASM. Thie driver can be used ror oantronio• type cable 
tntarrao••· (Sae the appendix ror parallel cable wtrtng.) Three 
••thode ••Y be used to •turn on• tht• driver. As ehipped the 
btoe drive• the eartel port "A" on the CPU with all CP/M ltat 
output. To switch ell output to the parallel port on • temporary 
baata you can sat a byte tn •••ory et EE33H to a 01H. Thta can 
be dona wtth DDT or BASIC wtth •POKE" tnetruotton. Thta •••ory 
can be calculated ror dtrrarant ayat•• etzea by ptcktng up the 
the btoa Ju•p table and can ba calculated for dtrrarent eyate• 
eizaa by ptcktng up the war• boat entry addra•• at •••ary 
Laoetton 1 and a, and adding 30H to that addreaa. C30H • 48 
dact•al) 

A 11cond ••thod, which ts p•r••nent ror th• dtak that the change 
wea ••d• on and ell captaa or that dtek ta ta use the eyeta• 
uttltty DDUMP.CDM to •odtry the byte an th• ey•t•• track• or th• 
floppy. You will ftnd the btoa Ju•p table on track 1 aactor 20. 

DDUMP <CR> 
T 1 8 20 EDIT <CR> 
33 <CR> 
01 <CR> 
WRITE <CR> 
·c 

A third method ta to -uaa a text editor to modify the bias source 
code •odule IO.ASM which contains the bias jump table. You will 
need the Digital Reeaaroh MAC eeaemblar to do this. It may be 
purchased fro• your closest U S MICRO SALES distributor. 
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Obvioualy it you ahould want to •witch back ta ••rial output, the 
•••• byte ahauld be ••t ta • no•. 

Note that anathar ca•plax printer driver option h•• been aupplied 
in the tor• ot CXLST.ASM and ita aaaaciated PRINTER.COM. To 
inatell CXLST requir•• •oditying the bia• aaurce •odula by 
editing the cancatanetion aub•it co•••nd tile BLKSYS61.SUB. In 
thi• co•••nd tile ••veral •odulaa era concatenated bJ PIP.COM to 
•••••bl• the ayat•• biaa. Th• distribution veraion contain• 
a ai•pla driver callad STOLST.ASM. By replacing STOLST.ASM with 
CXLST.ASM and r•-•••••bling the bias, up to six printer 
driver• cen be reaident in the bio• at one ti••· 

PRINTER.COM will select the printers by a1•ply typing PRINTER 3 
(tar ax••Plal. PRINTER.COM can also change the baud rate that is 
supplied ta the reapective printer. Source code ta PRINTER i• 
auppliad on your "B" ayata• disks. 

Cuato• PRINTER.COM type progra•• can be written and rena•ed 
OIABLO.COM or MXBD.COM or TI810,COM (tor exa•plal. Theaa can be 
very •i•PL• progr••• that ••rely modify one or two call• in 
ayata• •••ary. The call at 0030H i• used to indicate the 
currantLJ Lagged printer and the one at 003CH to aet the baud 
rate. A •o• at 0030H •••n• the printer attached to the CPU 
channel "A" aerial part is aalactad. Thia is printer I 1. 
CXLST alweya initialize• ta thia printer. Printer• 2,3,4 and 
5 a re. expectad to be on an opt i one L •aria L axpenai on board 
that ia available rra• your U.S. MICRO SALES diatributor, 
Printer 8 1• expected to ba the parallel part an the CPU. An 
ax••PL• ore pragr•• that would ••Leet printer nu•ber 3 and aet 
the baud rete ta 1200 baud i• •• raLLowa: 

ORB 100H 

START: 
MVI 
STA 
MYI 
STA 
RET 

A ,03H 
0030H 
A ,07H 
003CH 

; printer aalect 
; cxlat wiLL Look here 
; ••• CPU •enual tor binary bauda 
; upper nib i• Left brg, Lawer 1• 
; right, here we pg• the right, 

The baud rate port an the CPU 1• at I.O, port Location OBH, A 
alight ca•plication ari••• in that you probably would not wish to 
changa the baud that the ayata• terminal is running at. In thi• 
case you would hava to read the CPU baud rate switch and ORI th• 
upper 4 data bits on ta your new Lowar 4 bits before ra­
progr•••ing the brg, Look at how things are dona in PRINTER.ASM 
as an exa•pl• tr you hava any problems. 

Another co••on probla• we get calla on bears mentioning. It is 
explained in tha General Operating procaaduras section or your 
manual how to put the operating ayate• from ona diskat to 
another, but for some raaaon many customers don't understand rro• 
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the reedtng. If you ~ant to trenefer the operettng 1y1tem from 
one disk to another, ltmply load DSYSGEN and answer (N) and (N) 
to the ftrat two queettona that come on the screen. A tabla wtll 
then appear with a sub-line asking "CODE BYTES FDR SOURCE DISK?". 
Usually you will need to enter 1A, which signifies 512 byte 
single aided. The other common code byte ia 9A, which i1 for 512 
byte sectors, but double aided. After determining the type of 
source disk and drive n•••, hit • <CR> to "CONTINUE•. The next 
question asked will be for the code byte for the destination 
disk. After telling d1yagen the type and drive, it will do the 
transfer. It's really very simply and should take no •ore than 15 
second• to do. If you find yourself well into the first hour, 
READ THE MANUEL. There ia • step by step example in there. Don't 
forget that the destination disk must have a auitabl format on 
it. If your not aura on this point, uae DFDCO to for•at the disk. 
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CPU INFO -

Port aaaign•anta: 

00 Channel "A" status (Saa status flag below] 
01 Channel "A" data 
02 Channel "B" statue (Saa statue flag below] 
03 Channel "B" data 
04 Parallel "A" data 
05 Parallel "B" data 
08 Parallel "C" data 
07 Parallel co••and port 
OB Ma•ory ••naga•ant 
09 Pro• Toggle, DO = on 01 = off 
DA Boot pro• disable 
OB Raad/ Baud rate switch Write/ Baud rate generator 
DC CTC chan 1 
DO CTC chan 2 
OE CTC Chan 3 
OF CTC CMO 

The B251 can be progra•••d under software control to do a number 
of things. The following coda can be uaad to initialize what 
•ight be a "nor•al" •ode for the B251. 
(The chip •uat be initialized or it will do nothing. J 

MVI A, OAAH Load A 
OUT 03 ; Initialize Port B 
OUT 01 ; Initialize Port A 
MVI A, 40H Load A 
OUT 03 ; With Internal Resat 
OUT 01 ; Write to Both Porta 

Thia initialization will sat up B data bits, 
parity. Your printara and tar•inala have to 
the •••• pattern. 

one atop bit and no 
ba sat up to receive 

B251 Statue Flags Cahan you input statue port, this is what byte 
will ••an]: 

Bit: 07 08 05 04 03 02 01 00 

OSR SY FE OE PE TXE R~R TXR <-Output bit CROY whan Hi] 

1--------Input bit (ROY whan Hi] 
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Porta for the Seri i L IO are: A Sta tu• = 1 A Oete = 0 Con Left l 
B Statue = 3 B Oete = 2 Con right) 

The 8 poeition DIP ••itch et the Lower right hand corner of the 
board ta broken tnto two 4 btt aecttona. Tha upper 4 bits select 
the IO baud for the Left 8251 and the Lower 4 bita aalact the 
baud for the right. Wa connect the Left 8251 to the "A" paddle 
card and the rtght one to the "B" paddle card. The paddle cards 
are •ountad to the rear penal and make strapping adjustment& 
easier. The "A" port ia comeittad in the CP/M bias software to 
tha printer, and the "8" port to the CRT Terminal. 

The awitchaa are used in a binary pattern to sat the rates ea 
fol Lowa: 

Baud 

50 
75 

110 
134.5 
150 
300 
BOO 

N 0 T 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I . 

E : 

D 

0 
0 
0 
0 
0 
0 
0 

x 

c B A 

0 0 0 
0 0 x 
0 x 0 
0 x x 
x 0 0 
x 0 x 
x x 0 

ON 

A I 
8 I CJ 
c I 
O IC J 

DIP 
Switch 

-I 
A IC J 
B I 
C I 
0 I 

I 

.. 0 F F 

( OOH ) 
[ 01H I 
[ 02H I 
( 03H I 
( 04H I 
( 05H I 
( OBH I 

OFF 

C J I Serial 
I Port A (Left) [Printer) 

C J I Sat for 
I 300 BAUD --1-----
I Sari a L 

CJ I Port 8 (Right) [Tar•i na l J 
CJ I Sat for 
CJ I 9BOO BAUD 

I 

0 = 0 N 

Baud 0 c 8 A 

--------1-1200 0 x x x [ 07H I 
1 BOO x 0 0 0 ( OBH I 
2000 x 0 0 x ( 09H I 
2400 x 0 x 0 ( OAH I 
3800 x 0 x x ( OBH I 
4BOO x x 0 0 ( OCH I 
7200 x x 0 x ( OOH I 
9600 x x x 0 ( OEH I 

19200 x x x x ( OFH I 

Maka aura when ua;ng the above chart that the positions wa show 
correspond to the type of switch you heva on the board. Soma 
modala of switches have the "ON" to the apposite s;da. 
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SOME TIPS ON HOOKING UP PRINTERS 

Al•ast all serial printers use four basic lines. Our camputara 
"look• like •ad••• in tarma or RS-232 apacificstians. That is 
because originally terminals attached thamaalvas ta madams that 
in turn talked over phone Linea to mainframes. Whan cheap Micra­
ca•putars ca•• an the acana it was logical to •ska the• plug 
directly into the terminals. 

The •1nimu• Linea needed to maintain communication are Trans•it, 
Receive, Lagle Ground, and Frame Ground. Th••• are on a OB-25 
connector on pins 3,2,7 and 1 raapact1valy. 
Th••• terms only hold true if you are a modem. OB-25 connector 

pin assignment• should always be referred ta as if the modem was 
the 1ubjact. Therefore if pin 3 is "Transmit•, if you are a 
tar•1nal, you should receive on pin 3. 
There are other signals on a OB-25 RS-232 aerial connector that 

era standard. Th••• signals ware originally intended for •ode• 
use and their names reflect th••• 1ntant1ans. Thay are; CTS 
(Claar ta sand), RTS (Request to aandl, OSR (Data eat ready), 
DTR !Data terminal ready). 
Th••• •aacondary signals" aa they are called are used to inform 

the terminal user whan the computer and trana•isaion equipment 
can 1and data. 

Whan attaching a printer, wa use ~ha principal signals ta convey 
data in both d1ract1ona and tha secondary signals ta "handshake". 
To h1ndahaka means ta inform a1ch other when you ara prepared to 
cam•un1cata. It's rather like picking up tha phone after hearing 
it ring and saying "Hallo". Than tha other parson 1dant1fiaa 
hi•••lf, and ao an. Humana "handshake" in many ways that are not 
readily apparent. Facing aomaona and nodding your head to start a 
conversation ts "handahaktng•. 

On our Paddle cards at the b1ck of the computer are places for 
two raatatora. Thay are called "pull up" raaiator1 and must be 
tnstallad tr the aerial port handshaking Ltnaa DSR and CTS ara 
not to be uaad. Th11a ra11stora can be anything from 1K ta 10K. 
If buffer full handshaking is to ba uaad, the correct Lina must 
ba located which tndicataa that status on the printer you era 
ua1ng. The resistor "pulling up" tha status Lina yau wish to uaa 
must ba removed (either can be used), and a jumper aoldarad 
between the RS-232 Lina and place where the resistor was. The 
other available handshaking Lina can be uaad for ON LINE/ OFF 
LINE statue or ??. But far any tranamiasian to take place bath 
aerial unite muat be at the same baud rats and bath handshake 
lines •uat be ac1va (high). 

DB-25 

I- 20 DTR 
14 ~~~~~~-v~~~~~ 25 

I . . . . . . . . . . \ 
I . .. . . . .. . . .. . . . . \ 

-------------------------- 13 
1 2 3 4 5 6 7 

As a MODEM appears -
( and your computer I 

F T R 
R X X 
M 

R C D G 
T T S N 
S S R D 

B DATA BITS, 1 STOP, NO PARITY 
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PARALLEL CABLE WIRING 

Thia cable is used for 
uaaa a 8255, PA0-7 ere used 
together for data strobe PCB 

Centronica interface printers. It 
for date transfer~ PB0-7 are tied 
for ACK from printer. 

NOTE: Thia cable is available from your U S MICRO SALES 
distributor. 

26 Pin 36 Pin 

------ --------------
CPU CABLE I CENT. CONN. 

( 1) ADO 1--------- -> --IDO I 2 I 
(2) AD1 -------- -> -ID1 (3) p 

(3) AD2 1---------- -> --ID2 ( 41 R 
a (4) AD3 

, _________ 
-> -ID3 I 5 I I 

2 (5) AD4 1---------- -> ------ID4 I & I N 
5 (8) AD5 ------- -> -----ID5 (7) T 
5 (7) AD& 1----------- -> --IDB ca J E 

C BJ AD7 
, _______________ 

-> -ID7 (9) R 
I 

(9-18JBD0-7 I=•============• -> --I STROBE C 1 I 
I I 

( 21) CD4 I ------ <- ION LINE C 13 I 
I I 

(22) C05 I- <- IBUSY C 11 I 
I I_ 

(23) CDS I- <- IACK .( 1 O I 
I I 

(26) GND I ----- <-> -IGNO (171 
I I 

---------------
CPU 8255 connector pinout looking from front with edge connector 
at bot to•. p-£ 

2 4 8 8 28~ 
ll1 D3 uS. t7 1o;v>Y 

I •••• r. r;-~--·-;- •• 1 •• I I ....... I 

Serie l Conn. 

1------1 • • . • . . • • . . . • • I \-----1 . . . . . . I \----1 
I ------~;;;-.;;:..----~-~-- I -------- I I 
I \ \),, ~;~, " \ I \ \ I I 

I 1 3 ~, ?1:>9~; 25 
1

1 

I Dl'i 02 "" " . 

I I 
I CPU Component Side I 
I I 
I I 

- XOR date sciences, inc. -
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***************************************************************** 
** ** 
** 
** 

DOUBLE DENSITY OPERATIONS ** 
** 

***************************************************************** 

·1'1 ·,WITH A FEW EXCEPTIONS THE SAME OPERATIONS ARE AVAILABLE 
DOUBLE DENSITY AS ARE AVAILABLE SINGLE DENSITY. DOUBLE DENSITY 
MAY BE SELECTED EITHER BY ADDING A "D" TO THE DESIRED COMMAND OR 
BY PLACING 'l'HE CODE "DD" ANYWHERE ON THE COMMAND LINE. SOME 
EXAMPLES: 

DVALID B: .-
VALID A: SIZE 512 DD 

DCOPY A: TO B: SIZE 256 
DCOPY 
COPY B: TO D: DD SIZE 512 

DFORMAT 
DFORMAT B: SIZE 512 
FORMAT C: SIZE 256 DD 

THE POLLOWING EXCEPTIONS SHOULD BE NOTED. THE MAPPING 
FUNCTION IS NOT AVAILABLE DOUBLE DENSITY. IT IS DIFFICULT TO DO 
AN ACCURATE TRACK READ OF THE FORMAT ON A DOUBLE DENSITY DISK DUE 
TO THE FORMAT USED. EVEN WHERE NOT SPECIFICALLY PROHIBITED, IT 
IS RECOMMENDED THAT OPERATIONS REQUIRING TRACK READ SUCH AS COPY 
FORMAT OR COPY USING NOT BE ATTEMPED. PROBLEMS IN READING THE 
FORMAT FROM DISKS MAY CAUSE UNPREDICTABLE RESULTS. 

THE SPECIAL FORMAT FUNCTION IS NOT AVAILABLE DOUBLE 
DENSITY. THE STANDARD FORMATS PROVIDED BY THE PROGRAM DOUBLE 
DENSITY ARE AS FOLLOWS: 

128 BYTE SECTORS -

TRACK 0 STANDARD 3740 FORMAT SINGLE DENSITY. TRACKS 1-76 
HAVE 51 SECTORS WRITTEN IN A 6 TO 1 INTERLACE PATTERN FOR USE 
WITH CP/M VERS 1.4. THE SECTOR ORDER IS AS FOLLOWS: 

l,18,35,10,27,44,2,19,36,ll,28,45,3,20,37,l2,29,46,4,21,38,l3 

• 

~# 301 4 7 I 5 I 2 2 I 3 9 I 14 I 31 I 48 1.fi I 2 3 I 4 0 I 15 I 3 2 I 4 9 I 7 I 2 4 I 41, 16 I 3 3 I 5 QI 6 I 2 5 I 4 2 •4li'• 

,17,34,51,9,26,43 

ONE ADDITIONAL FEATURE IS PROVIDED FOR USE WI'l'H CP/M. THE 
LAST BYTE OF DATA ON TRACK ZERO SECTOR ONE IS WRITTEN WITH A 
SPECIAL FLAG BYTE TO INDICATE THE FORMAT OF THE REST OF THE DISK. 
THE CODES ARE: 

SECTOR 

ES 
DD 
4D 
TO 

DISK 

SINGLE DENSITY IES IS THE STANDARD FILL CHAR) 
DOUBLE DENSITY 51 SECTORS PER TRACK 
"QUAD" DOUBLE DENSITY DOUBLE SIDED DISK 

INSERT THE "QUAD" CODE INTO SECTOR ONE OF A 128 BYTE 
THE FOLLOWING EXAMPLES MAY BE USED: 

DFORMAT C: QUAD 
DFORMAT A: QUAD 



256 BYTE SECTORS -
~· .. :/jllltJw .• 

DOUBLE DENSITY DISKS FORMATTED WITH 256 BYTE SECTORS ARE 
IN STANDARD IBM FORMAT. 26 SECTORS OF 256 BYTES. TRACK ZERO IS 
SINGLE DENSITY 3740 FORMAT, 
THERE IS NO FLAG BYTE IN SECTOR 1 OF TRACK ZERO 

512 BYTE SECTORS -

DOUBLE DENSI"l'Y DISKS #ORMATTED WITH 512 BYTE SECTORS HAVE 
16 SECTORS PER TRACK. TRACK ZERO IS STANDARD 3740 FORMAT. NO FLAG 
BYTE ON TRACK ZERO ~ -· 

·.,. 

THE OFFSET AND SKE~ FUNCTIONS WORK AS BEFORE ALTHOUGH THE 
EFFECT OF FURTHER SKEWING THE ALREADY INTERLACED 128 BYTE PATTERN 
MAY BE CONFUSING. 

COPYING DISKS DOUBLE DENSITY IS ALMOST EXACTLY THE SAME 
AS COPYING THEM SINGLE DENSITY. TWO SIMPLE RULES MUST BE 
OBSERVED, • 

l. BOTH DISKS MUST BE OF THE SAME DENSITY. 
2. BOTH DISKS MUST HAVE THE SAME SECTOR SIZE. 

A VIOLATION ·-OF THES RULES MAY CAUSE THE CONTROLLER TO -WANG• 
REQUIRING THE COMPUTER TO BE'"JIESET TO RECOVER. 

fai>C, f,~· , 

IT WILL BE NOTED THAT COPY OPERATIONS ON DOUBLE DENSITY 
DISKS HAVING 51 SECTORS IS MUCH SLOWER THAN OTHER COPY 
OPERATIONS. THIS IS BECAUSE THE SECTORS ON THESE DISKS ARE 
WRITTEN SO CLOSE TOGETHER THAT THE 1791 CONTROLLER DOES NOT HAVE 
TIME TO WRITE CONSECUTIVE SECTORS ALTHOUGH IT IS ABLE TO READ 
CONSECUTIVE SECTORS IN THIS FORMAT. COPY OPERATIONS ON DISKS IN 
THIS FORMAT READ AND WRITE EVERY OTHER SECTOR THUS REQUIRING 
TWICE AS MANY DISK REVOLUTIONS AND TWICE THE TIME. 

DOUBLE SIDED OR "QUAD" DISKS ARE NOT AUTOMATICALLY COPIED 
BY DFOCO IN A SINGLE OPERATION BUT REQUIRE TWO COPY OPERATIONS. 
TO COPY A "QUAD" DISK YOU MIGHT TYPE: 

DCOPY A: TO C: 
DCOl'Y B: TO D: 

(COPY THE FRONT SIDE) 
(COPY THE BACK SIDE) 



***************************************~*~*********************** ** ·~· ·""-~ ** 
** 
** 

DOUBLE SIDED OPERATION ** 
** 

* ** ****** * **** ** **** * * *******·** ************ *** **** **** * ** * ** * ** ** '""WJ~ 
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.,,,., H'''~" 

WITH PRESENT DISK CONTROLLERS, A NUMBER OF DISK FORMATS 
ARE PQSSIBLE. WHILE THE ORIGINAL IBM FLOPPY DISK FORMAT 
SPECIFIED DISKS FORMATTED SINGLE DENSITY, SINGLE SIDED WITH 26 
SECTO~ OF 128 BYTES PER TRACK, A LARGE lllJMBER OF VARIATIONS '"ARE 
POSSIBLE. DISKS MAY BE FORMATTED DOUBLE DENSITY IWHICH DOUBLES 
THE AMOUNT OF DATA RECORDED ON A DISK), BOTH SIDES MAY BE USED, 
WHICH AGAIN DOUBLES THE AMOUNT OF DATA STORAGE, AND THE SECTOR 
SIZE MAY BE 128, 256, 512 OR 1024 BYTES. "8ECAUSE OF THE WAY CP/M 
USUALLY OPERATES, INCREASING THE SECTOR SIZE MARKEDLY INCREASES 
THE DATA TRANSFER RATE BOTH FOR THE SYSTEM AND MOST PROGRAMS. IN 
ORDER TO DISTINGUISH BETWEEN THE MANY DIFFERENT POSSIBLE FORMATS 
THE FOLLOWING CONVENTION HAS BEEN ADOPTED: • 

FORMAT CODES 

REGARDLESS OF THE DISK FORMAT, TRACK ZERO SIDE 0 IS 
ALWAYS WRITTEN SINGLE DENSITY. A FORMAT CODE IS·WRITTEN IN BYTE 
7FH SECTOR 1 OF TRACK ZERO. THE FORllAT CODa,'-_SPECIFIES THREE 

~. PARAMETERS, SECTOR SIZE, DENSITY, AND WHETHER OR NOT THE DISK IS 
DOUBLE SIDED. THE BITS OF THE FORMAT CODE ARE ALLOCATED AS 
FOLLOWS: 

BITS 0 - 1 SECTOR SIZE 
BITS 4 - 5 DENSITY 
BIT 7 DOUBLE SIDED 

SINGLE SIDED CODES 

SINGLE DENSITY DOUBLE DENSITY 
128 BYTE SECTORS 20H lOH 
256 BYTE SECTORS 21H llH 
512 BYTE SECTORS 22H 12H 

l 024 BYTE SECTORS 23& 13H 
.~ -·~ 

OOUBLE SIDED CODES 

128 BYTE SECTORS AOH 90H 
256 BYTE SECTORS AlH 91H 
512 BYTE SECTORS A2B 928 

1024 BYTE SECTORS l\.3H 93H 



***************************************************************** 
.... ".....,,~ ** 
** DFOCO OPERATIONS ** 
** ** 
******************************************************•********** 

DFOCO SUPPORTS 
.,.,_'3 , ) O&PP:. THE SE 

3 BASIC OPERATIONSi 1.) FORMAT, 2.) VALIDATE, 
OPERATIONS ARE BASICALLY THE SAME AS IN 

FOR EACH OPERATION A NUMBER OF MODIFIERS IS. PREVIOUS VERSIONS. 
,,POSSIBLE, 

THE KEY WORDS CONTROLLING THESE OPERATIONS.ARE AS FOLLOWS: 

NOTE: IN ALL BllAMPLES BELOW A:, B:, ETC, DESIGNATE THE DRIVE. 

FORMAT *** 
f'IZE,,,,, .. ,,,/f'ECTOR SIZE I.E., 128, 256, 512, ETC,) 
OFFSET •••••••• (A NUMBER YOU SPECIFY I.E., 3, 13, 5) • 
DD,,,,,,,,,,,,fDOUBLE DENSITY, ALSO MAY USE DFORMAT) 
DBL •• ,,,.,,,,, (DOUBLE SIDED DISK) 
TRACK 2-5. ,, ,, (FOR EXAMPLE, ONLY TRACKS 2 TBRU 5 ARE'' 

'lU BE FORMATTED) 

EDJIPLE: {J'ORMAT D: DD OFFSE;l3 SIZE ;;2 l>BL ;~~.,., ""4 ' 
',,._ 

~:r 

VALIDATE *** ICHECK TO SEE IF DISK RECORDING SURFACE INTACT) 
RETRY ••••••• fA NUMBER YOU SRECIFY OR DEFAULT IS 10) 

EXAMPLE: { VALID C: RETRY 25 } 

COPY *** 
SIZE,,,,,,,,,,ff'ECTOR SIZE I.E., 128, 256, 512, ETC.) 
DD •••••••••••• IDOUBLE DENSITY, ALSO MAY USE DCOPY) 
DBL.,,,,,,,,,, IDOUBLE SIDED DISK) 
TRACK,,,,,,,,,fCOPY JUST CERTAIN TRACKS J.E., 2-5) 
RETRY ••••••••• IDEFAULT IS 10) 
NOFILL,,,,,,,, (ON ERROR, DON'T FILL SECTOR WITH ESH) 

EXAMPLE: { COPY A: TO D: RETRY 50 SIZE 1024 DD } 

MAP*** IDISPLAY DISK FORMAT) 

EXAMPLE: { MAP A: } 

CODE*** IENABLES WRITING FORMAT CODE ON DISK) 

EXAMPLE: { CODE B: } 

COMPARE*** !COMPARES 2 DISKS AND 

EXAMPLE: { COMPARE A: 

DI f'PLA~S VARYING 
I 

WITH B:< } 

SECTORS) 



************** ... •*********************************************** 
/;h' 

** 
** 
** 

SINGLE DENSITY OPERATION 
** 
** 
** 

***************************************************************** 

VALIDATING DISKS 

IT IS OFTEN USEFUL TO BE ABLE TO TELL WHETHER OR NOT THE 
RECORDING SURFACE OF A DISK IS COMPLETELY INTACT BEFORE USING THE 
DISK. THIS IS ESPECIALLY TRUE SINCE WHILE CP/M ALWAYS CHECKS FOR 
READ'l:RRORS THERE IS NO CHECK DONE FOR WRITE ERRORS. YOU WILL NOT 
I<NOW YOU HAVE A BAD COPY OF A FILE UNTIL THE FIRST TIME YOU TRY 
TO READ IT AGAIN WHICH MAY Bf; DAYS OR EVEN MONTHS LATER. 

VALIDATING A DISK CONSISTS SIMPLY OF READING EACH SECTOR 
<:!< THE DISK AND VERIFYING THAT THE CRC IS CORRECT. THIS SIMPLE 
PROCESS NOT ONLY DETECTS PHYSICAL DAMAGE TO THE MEDIA SUCH AS· 
SCRATCHES BUT ALSO FORMATTING ERRORS SOMETIMES CAUSED BY NOISE 
TRANSIENTS, ERRORS WHICH WILL DISAPPEAR UPON REFORMATTING THE 

·"'k•flISK. THE FOLLOWING ARE EXMfPLES OF VALIDATION COMMANDS: 

VALID fDEFAULT l:S DRIVE A:1 
VALID Ci ·'*'·~ 

,;:·;z,; 

VALID D: RETRY 20 

THE PROGRAM WILL READ THE ENTIRE DISK AND REPORT ANY READ 
ERRORS. IF A CRC ERROR OCCURS THE SECTOR WILL BE REREAD A 
MAXIMUM OF EITHER THE NUMBER OF RETRYS SPECIFIED OR 10 TIMES IF 
NO RETRY COUNT IS ENTERED. BOTH THE TOTAL NUMBER OF PERMANENT OR 
HARD ERROR AND RETRYS ARE REPORTED AT THE END OF THE VALIDATION 
PROCESS. 

ALL 
'mE 

SUCCESSFUL VALIDATION DRIVE B: 

OR 

PERMANENT READ ERROR TRACK 17 SECTOR 5 DRIVE B 
PERMANENT READ ERROR TRACK 42 SECTOR 19 DRIVE B 
THERE WERE 27 RETRYS AND 2 HARD ERRORS 

COPYING DISKS 

OR PART OF A DISK MAY BE COPIED BETWEEN ANY SPECIFIED DRIVES. 
FOLLOWING ARE EXAMPLES QF TYPICAL COPY COMMANDS: 

t*P.t~· 

COPY (DEFAULT IS A: TO B:) 
COPY A: TO C: 
COPY D: TO B: RETRY 20 
COPY A: TO C: TRACK 0-1 
COPY B: TO D: TRACK 3-20 

!SINGLE DISK TRAN*FER) COPY A: TO A: 
1 

DFOCO WILL RESPOND WITH AND ACKNOWLEDGMENT AND INSTRUCTIONS. FOR 
EXAMPLE: 



COPYING DISK A TO DISK B 
TYPE RETURN TO START 

THE ;J?ROGRAM WILL HALT AND 1'/..IT FOR DISKS TO BE CHANGED 
ETC. AND WILL BEGIN THE ACTUAL COFY OPERATION AFTER RETURN IS 
TYPED. •IF YOU HAVE MADE AN ERROR ANC WISH TO REENTER THE COMMAND 
TYPE CONTROL C. THE COPY OPERATION IS OPTIMIZED FOR SPEED. THE 
PROGRAM WILL DETERMINE THE MAXIMUM AMOUNT OF MEMORY AVAILABLE AND 
READ WHOLE TRACKS FROM THE SOURCE DISK UNTIL THE MEMORY IS 
FILLED. THEN THE ENTIRE MEMORY BUFFER IS WRITTEN ONTO THE 
DESTINATION DISK. ALL TRANSFERS ARE VERIFIED. AS EACH TRACK Is· 

---

WRITTEN ONTO THE DESTINATION DISK IT IS READ BACK AND COMPARED •. 
BYTE BY BYTE WITH THE CONTENTS OF 'I'l!E MEMORY BUFFER. At!Y ERRORS . 
ARE REPORTED. -. ..._,,~· 

•·· -~~-- . 
IF THE SOURCE AND DESTINATION ARE THE SAME DFOCO WILL 

FIRST RESPOND WITH A REQUEST THAT YOU VERIFY THAT YOU REALLY WANT 
TO PERFORM A SINGLE DRIVE COPY. IF THE REQUEST IS ACKNOWLEDGED 
THE PROGRAM WILL INDICATE WHICH DISK TO MOUNT IN THE SPECIFIED• 
DRIVE. AS WITH TWO DRIVE COPIES THE PROGRAM WILL FILL THE ENTIRE 
MEMORY BUFFER WITH DATA. THE PROGRAM WILL THEN HALT AND NOTIFY 
YOU TO CHANGE DISKS. 'l'BE NUMBER OF DISK CHANGES REQUIRED WILL, OF 
COURSE, DEP .. D UPON THE AMOUNT OF llEllORY AVAILABLE. WITH; -48K 
SYSTEM 8-~S-M,E 'IU:QUIRED, WITH A 60 SYSTEM ONLY ~.ARE . DED. • 

,,~ ':'.~0i.,· ,·,,~·~ ·~.. ,; ... '·,~~:"'- '• 

A:4;,,_, ....... ~"' 

~ 
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***************************************************************** 
** ,...... ;,,., * * 
** 
** 

COPYING DISKS WITH DIFFERENT SIZE SECTORS ** 
** 

***************************************************************** 

DFOCO WILL CGPY DI8f<S'WITH SECTORS OF 128, 256 OR 512 
BYTES. THE PRIMARY LIMITATION OF THE PROGRAM IS THAT BOTH DISKS 
MUST HAVE THE SAME SIZE SECTORS. THE SIZE SHOULD BE SPECIFIED JN 
THE COPY COMMAND. 

-COPY A: 
COPY B: 
COPY C: 

TO C: SIZE 256 
TO,>!< SIZE 512 

TO D: SIZE 128 

SPECIFYING A SECTOR SIZE OF OTHER THAN 128, 256 OR 512 
BYTES WILL GENERATE AN ERROR MESSAGE. 

ERROR HANDLING DURING COPY OPERATIONS 
• 

ERROR HANDLING AND RECOVERY IS AN EXTREMELY INPORTANT 
PART OF ANY DISK FILE MANAGEMENT SYSTEM. DFOCO IS DESIGNED TO 
PERMIT THE MAXIMUM RECOVERY OF DATA FROM DAMAGED OR •CRASHED• 
DISKS. TWO TYPES OF ERRORS OCCUR DURING COPY OPERATIONS, ERJlORS 
IN READING FROM <'!.'HE SOURCE .DJ:SK AND ERRORS WlllTING TO •·•:;%? ' 
D~STINATIOll DISIC. REA!>""BR89RS ~RE BY FAR .:l'BE 1'0ST,,COlplON• ·i!filr;;Z. 

i:j} 

IF A READ ERROR OCCURS DFOCO WILL ATTEMPT TO REREAD THE 
SECTOR 10 •OR RETRY) TIMES. IF THE READ ERROR PERSISTS ONE OF TWO 
ACTIONS MAY BE CHOSEN. THE DEFAULT IS TO FILL THE SECTOR WITH 
ESH AND WRITE IT ON THE DESTINATION DISK. THE OTHER CHOICE IS 
SIMPLY TO ACCEPT THE DATA AS READ IN AND WRITE IT ON THE 
DESTINATION DISK. THIS IS THE NOFILL OPTION. NOFILL PERMITS THE 
MAXIMUM DATA RECOVERY BUT REQUIRES CAREFUL INSPECTION OF THE 
SECTOR CAUSING THE ERROR SINCE THE ERRORS MAY NOT BE OBVIOUS. 

WRITE ERRORS ARE HANDLED IN A SOMEWHAT DIFFERENT FASHION. 
SINCE THERE IS USUALLY NO VALUABLE DATA ON THE DESTINATION DISK, 
THE NORMAL CHOICE IS TO NOT PERMIT COPY OPERATIONS IF WRITE ERROR 
OCCUR. DFOCO WILL ATTEMPT TO WRITE A SECTOR 10 tOR RETRY) TIMES. 
IF THE ERROR PERSISTS, DFOCO WILL STOP THE COPY OPERATION AND 
VALIDATE THE DESTINATION DISK THUS REPORTING ALL BAD SECTORS. IT 
IS POSSIBLE TO COPY IN THE PRESENCE OF WRITE ERRORS BY TURNING 
OFF THE WRITE VERIFICATION, THE NOVERIFY OPTION. HOWEVER SINCE 
DISKS RAVE BECOME RELATIVELY INEXPENSIVE THIS OPTION IS PROBABLY 
UNWISE EXCEPT IN VERY SPECIAL CASES. SOME EXAMPLES ARE AS 
FOLLOWS: 

COPY B: TO C: NOFJLL RETRY 25 
COPY A: TO B: TRACK 0-5 NOVERIFY 
COPY D: TO A: NOVERIFY NOFILL 



- DISK FORMATTING AND HAPPING 

THE STANDARD IBM FORMAT FOR 8 INCH FLOPPY DISKS IS GIVEN 
.IN THE WESTERN DIGITAL DOCUMENTATION FOR THE 1791 DISK CONROLLER 
CHIP AND IN VARIOUS IBM DOCUMENTS. THE USUAL FORMAT IS "EOFT 
SECTORED". THIS MEANS ESSENTIALLY THAT THE TRACK AND SECTOR 
NUMBERS ARE ACTU~LLY WRITTEN ON THE DISK AS DATA RATHER THAN 
BEING DETERMINED BY THE PRESENCE OF PHYSICAL INDICATORS SUCH AS 
HOLES IN THE DISK. FORMATTING A DISK CONSISTS OF WRITING BOTH ftE.­
TRACK AND SECTOR NUMBERS AS WELL AS CLOCKING INFORMATION FOR THE 
CONTROLER ON THE DISK. IT IS IMPORTANT TO REMEMBER THAT A "BLANK" 
DISK IS BY NO MEANS REALLY BLANK. RATHER, THE DISK CONTAINS A 
GREAT-DEAL OF FORMATTING INFORMATION WITHOUT WHICH THE CONTROLLER 
IS UNABLE TO READ IT. -

BECAUSE OF THIS "SOFT SECTORING" IT IS SOMETIMES POSSIBLE 
AND OFTEN USEFUL TO CHANGE THE FORMAT TO ALLOW INCREASED AMOUNTS 
OF DATA TO BE WRITTEN ON THE DISK OR HIGHER SPEED OF OPERATION. 
THERE ARE TWO POSSIBLE CHANGES THAT ARE USEFUL, CHANGING THE SIZE 
OF THE SECTORS OR CHANGING THEIR ORDERING. 

• 
THIS VERSION OF DFOCO SUPPORTS THREE DIFFERENT SECTOR 

SIZES USING THE "IBM" SOFT SECTOR FORMAT. SECTORS MAY BE FORMATED 
WITH THE NORMAL 26 SECTORS OF 128 BYTES PR WITH 16 SECTORS OF 256 
BYTES OR 8 SECTORS OF 512 BYTES EACH. USING 256 OR 512 B~ 
SECTORS ALLOWS APPROXIMATELY 20% MORE DATA TO BE WRITTEN OR A ' 

"- SINGLE DISK, HOWEVER THERE ARE AT PRESENT PEW PROGRAMS WHICH llILL' 
SUPPORT THE USE OF LARGER SECTORS. DFOCO ALSO SUPPORTS A WD>E 
VARIETY OF SECTOR ORDERINGS. 

THE DESIGN OF CP/M DATES FROM A TIME WHEN DISK 
CONTROLLERS WERE QUITE SLOW AND COMPUTER MEMORIES SMALL AND VERY 
COSTLY. SMALL MEMOR.IES DICTATED SMALL SECTOR SIZES ON DISKS SINCE 
THE LARGER THE SECTORS THE LARGER THE MEMORY BUFFERS REQUIRED. 
SLOW CONTROLERS MEANT THAT HAVING READ A SECTOR FROM THE DISK IT 
WAS NECESSARY TO WAIT BEFORE ANOTHER SECTOR COULD BE READ. 
DELAYS OF 5 SECTOR TIMES IABOUT 25 MSEC) WERE COMMON. THUS CP/M 
IS SET UP TO READ EVERY 6TH SECTOR AROUND THE DISK. THIS STRA1EGY 
UNFORTUNATELY IS FAR FROM OPTIMAL FOR PRESENT DAY CONTROLLERS 
WHICH CAN READ CONSECUTIVE SECTORS FROM A DISK WITH EASE. NOTE 
THAT DFOCO WHICH READS AN ENTIRE TRACK IN A SINGLE DISK 
REVOLUTION IS OVER 5 TIMES AS FAST AS PIP. UNFORTUNATELY CF/M 
STANDARD SYSTEM PROGRAMS SUCH AS PIP AND THE ASSEMBLER CAN ONLY 
BE SPEEDED UP A SMALL AMOUNT, ABOUT 20 PER CENT, BY CHANGING DISK 
FORMATS ALONE. HOWEVER, NEW PROGRAMS WRITTEN TO TAKE ADVANTAGE 
OF FASTER CONTROLLERS CAN BE SPEEDED UP A GREAT DEAL MORE. -



MAPPING DISK FCRMATS -

WHEN EXPERIMENTING·WITH NONSTANDARD FORMATS IT IS OFTEN 
VERY USEFUL TO BE ABLE TO READ AND DISPLAY THE ACTUAL DISK 
FORMAT. YOU CAN'T NECESSARILY TELL WHAT'S ON A DISK BY LOOKING 
AT THE LABEL. THE MAP COMMANr READS THE FORMAT FROM A SINGLE 
TRACK ON A SPECIFIED DISK AND DISPLAYS IT. THERE ARE 26 SECTORS 
PER TRACK IN 'I'HE STANDARD IBI" FORMAT WHICH ARE NUMBERED IN 
SEQUENTIAL -ORDER. TO DISPLAY THE SECTOR ORDERING TYPE:.· 

MAP . #DEFAULT IS TRACK 0 DRIVE A:) 
MAP C: TRACK 76 

THE PROGRAM JiILL READ THE SPECIFIED '!'RACK AND DISPLAY THE 
PHYSICAL TO LOGICAL SECTOR MAPPING. THE PHYSICAL SECTORS S'I'ARTING 
FROM THE SINGLE INDEX HOLE IN THE DISK ARE SIMPLY NUMBERED l THRU 
26. THE CORRESPONDING LGGICAt-m:CTORS ACTUALLY WRITTEN ON THE 
DISK ARE DISPLAYED BESIDE THE PHYSICAL SECTOR NUMBER. FOR DISKS 
FORMATTED WITH LESS THAN 26 SECTORS, THE UNUSED LOGICAL SECTOR 

."'" NUMBERS DISPLAY AS A 1 - ' • 

OCCASIONALLY DFOCO WILL DISPLAY OBVIOUSLY INCORRECT 
MAPPING DATA, FOR EXAMPLE TRACK 404 SECTOR NUMBER 201. THIS MEANS 
THE FOBMAt ON THE Disx,.,;i:s 1NCORRECT. THE DISK CONTROLLER WILL 
OFTEN REA.D THESE DISKS CORRECTLY BOT IT IS USUALitJ A GOOD IDEA TO 
COPY 'I'BE .DM'A TO A CORRECTLY .4'0RMATTED DI SK •. ·· PORMAftING PROBLEMS 

''·· OF THIS .TYPE .QFTEN 1!BOW UP WHEN YOU ATTEMP"! 'lO READ DISl$ 
PRODUCED "C>N ANOTHER COMPUTER SYSTEM. IF THE HEAD ALLIGNMENT IP 
(lqLY SLIGHTLY DIFFERENT FROM YOURS YOU MAY GET MAPPING ERRORS 
EVEN THOUGH YOU ARE USUALLY ABLE TO READ THE DATA CORRECTLY. 

• 



--~ *******************************************••••••**************** 
** ** 
** 
** 

FORMATTING DISKS ** 
** 

***************************************************************** 

DFOCO PERMITS FORMATTING DISKS ON ANY DRIVE SUPPORTED BY 
CF/M. EITHER THE ENTIRE DISK OR SPECIFIED TRACKS MJ\Y BE 
FCRMATTED. IT IS EVEN POSSIBLE TO WRITE DIFFERENT FORMATS ON 
DIFFERENT TRACKS OF THE SAME DISK. 

STANDARD FORMAT 

TO WRITE THE STANDARD IBM FORMAT ON A DISK TYPE 

FORMAT 
FORMAT B: 

!DEFAULT IS DRIVE A) 

FORMAT C: TRACK 20-40 

THE PROGRAM WILL HALT AND THEN RESPOND WITH: 

STANDARD IBM 3740 FORMAT 

INSERT DISK TO BE FORMATTED IN DRIVE A 
TYPE CARRIAGE RETURN .,_, 

NON STANDARD FORMATS MAY HAVE ALMOST ANY FORM YOO 
SPECIFY. THE FIRST VARIATION IS TO OFFSET '!'HE SAME FORMAT FROM 
TRACK TO TRACK. THIS IS USEFUL TO COMPENSATE FOR THE TIME IT 
TAKES TO STEP THE HEAD FROM ONE TRACK TO AKCTHER AND IS ONE OF 
THE TECHNIQUES USED IN DFOCO TO INCREASE THE COPY SPEED. THE 
FOLLOWING IS AN EXAMPLE OF TRACK OFFSETTING: 

FORMAT B: OFFSET 5 

THIS RESULTS IN THE FOLLOWING FORMAT ON THE DISK 

SECTOR 
SECTOR 
SECTOR 
SECTOR 

TRACK 0 

1 
2 
3 
4 

TRACK 1 

6 
7 
8 
9 

TRACK 2 

11 
12 
13 
14 

ETC. 

A SECOND FORMATTING VARIATION IS TO SKEW THE SECTORS BY A 
CONSTANT AMOUNT. THIS CAN BE SPECIFIED AS FOLLOWS. 

• 
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FORMAT B: SKEW 3 --

THIS WILL RESULT IN A DISPLAY OF THE PHYSICAL TO LOGICAL 
SECTOR MAPPING AND PERMIT CHANGING THE SPECIFICATIONS BEFORE 
WRITING THE FORMAT ON THE DISK. 

PHYSICAL LOGICAL PHYSICAL LOGICAL 
SECTOR SECTOR SECTOR SECTOR 

1 1 14 14 
2 ·"If 15 ]7 
3 7 16 20 

- . '"1&?"''"-· 4 10 1 .,.,,_. 23 
5 13 18 26 
6 16 19 3 
7 19 20 6 
8 22 21 9 
9 25 22 12 

10 2 23 15 
11 5 24 18 
12 B 25 21 
13 11 26 24 

TYPE RETURN TO FORMAT, SECTOR NO TO CORRECT 
•'""""' 

• 

TYPING A SECTOR NUMBER ALLOWS THE 'LOGICAL SECTOR NUMBER'~?~' 
TO BE CHANGED. BEFORE USING A SECTOR NUMBER IT MUST BE FIRST SET 
TO ZERO SINCE THE PROGRAM CHECKS AND DOES NOT PERMIT TWO SECTORS 
WITH THE SAME NUMBER. THE SECTOR MAPPING IS REDISPLAYED FOR 
VERIFICATION AFTER EACH CHANGE. 

THE FINAL FORMATTING OPTION IS SIMPLY TO TYPE IN _THE 
PHYSICAL TO LOGICAL SECTOR MAPPING FOR EACH SECTOR. TO SELECT 
THIS OPTION TYPE: 

SPECIAL FORMAT A: 

THE PROGRAM WILL RESPOND BY DISPLAYING EACH PHYSICAL 
SECTOR NUMBER AND WAITING FOR THE CORRESPONDING LOGICAL SECTOR 
NUMBER TO BE ENTERED. AGAIN THE PROGRAM CHECKS THE SECTOR NUMBERS 
AS ENTERED AND WILL NOT ALLOW THE SAME SECTOR NUMBER TO BE USED 
TWICE. 

NOTE THAT THE VARIOUS OPTIONS MAY BE COMBINED"J:F DESIRED. 

SPECIAL FORMAT B: TRACK 0-1 
FGRMAT C: OFFSET 6 SKEW 3 TRACK 10-76 

IT IS EVEN POSSIBLE TO COPY THE FORMAT FROM ONE DISK TO ANOTHER. 

CCPY FORMAT A: TO B: 
COPY FORMAT B: TO D: TRACK 10 



*************************************************************•*** -··, "~**· ' ···""·'"'- ** ,.~ 

** FORMATTING WITH DIFFERENT SIZ't' SECTORS *,* 
** ** ***************************************************************** 

THE DEFAULT SECTOR SIZE GENERATED BY DFOCO rs 128 BYTES, 
HOWEVER THE PROGRAM WILL ALf'.: FORMAT TRACKS WITH 16 SECTORS OF 
256 BYTES OR 8 SECTORS OF 512 =YTES. THE SECTOR SIZE IS SPECIFIED BY THE SIZE PARAMETER. ·- -

fORHAT-f!: SIZE 512 
SPECIAL FORMAT A: SIZE 256 
FORMAT C: OFFSET 2 SIZE 512 

CAUTION MUST BE USED WITH THE SPECIAL FORMA~ OPTION SINCE 
DFOCO WILL ·-ALLOW SECTOR NUMPERS GREATER THAN THE NUMBER OF SECTORS ON A TRACK. THE 1791 WILL ACTUALLY READ SECTORS NUMBERED IN THIS FASHION. FOR EXAMPLE A TRACK MAY BE FORMATTED WITH 8 512 BYTE SECTORS NUMBERED 11 THRC 18, HOWEVER DlSKS WRITTEN IN THIS• 
FASHION MAY NOT VALIDATE CORRECTLY. IT IS ALSO POSSIBLE TO FORMAT A DISK WITH DIFFERENT SIZE SECTORS ON DIFFERENT TRACKS. AGAIN, DISKS WRITTEN IN THIS FASHION MAY NOT VALIDATE CORRECTLY. 

REGARDLESS OF THE SECTOR SIZE AND MAPPING CHOSEN, TRACK 0 
OF THE DISK IS ALWAYS WRITTEN IN THE STANDARD IBM 3740 FORMAT. 
THIS IS DONE TO FACILITATE IDENTIFICATION OF THE DISK FORMAT BY A PROGRAM. READ AND WRITE OPERATIONS TO A DISK MAY ACTUALLY BE 
IMPOSSIBLE AND "BANG" THE CO~TROLLER IF THE PROGRAM EXPECTS A 
FORMAT THAT IS NOT PRESENT. THIS IS ESPECIALLY TRUE IF THE INCORRECT DENSITY IS. SELECTED. 

PROGRAM TH~ING 

THE FOLLOWING TIMING FIGURES ARE TYPICAL OF A 64K SYSTEM AND WILL BE SLIGHTLY HIGHER FOR SMALLER SYSTEMS. THE COPY TIMINGS VARY WITH DISK FORMATS. IF THE FORMAT IS NON STANDARD BUT THE 
SAME ON BOTH DISKS THE TIMES APE THE SAME AS FOR STANDARD FORMATS 
BUT IF THE SECTOR FORMATS ARE DIFFERENT ON THE TWO DISKS THE COPY TIMES WILL BE INCREASED. THE FOLLOWING TIMINGS ARE FOR SINGLE 
DENSITY ONLY. 

VALIDATING 
FORMATTING 

17 SEC 
43 SEC !INCLUDES VALIDATION) 

COPY SAME FORMAT 46 SEC 
COPY DIFFERENT FORMAT 90 SEC AVERAGE 

:oo SEC WORST CASE 



IF THE FORMAT IS DIFFERENT ON DIFFEF::'iT TRACKS OF A DISK 
- IT-MAY BE )?OSSIBLE TO INCREASE COPY SPEED K:TH THE USING OPTION. 

SINCE A WR!TE OPERATION TAKES TWICE AS LOKG AS A READ OPERATION 
THE PROGRAM CAN OPTIMIZE THE COPY BY READI~;G THE TRACK FORMAT 
FROM THE DESTINATION DISK AND USING IT TO CONTROL READING AND 
l•iFITING. A SAMPLE COPY WITH THIS OP'l'ION IS 

COPY A: TO E: USING 3 

THIS CAUSES TRACK 3 'l'O BE READ FROM THE DESTINATION DISK 
AND USED TO CONTROL THE COPY OPERATION. THIS CAN OFTEN DOUBLE THE 
c:x>n,f!PEf:D IF THE FORMATS ARE DIFFERENT ON Tiff TWO DISKS. 

-

• 
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NEC Electronics U.S.A. Inc. 
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µPD8251A 

Microcomputer Division 

PROGRAMMABLE COMMUNICATION INTERFACES 

DESCRIPTION n.. µPD8251 and µP08251A Universal Svochronous/Asynchronous Receiver/ 

Tnnsmitters fUSARTsl are designed: for mcrocomputer systems data communlcahons. 

TN USART is used as a peripheral and is programmed by the 8080A or other 

PonDCessor to communicate in commonly ustd serial d1ta transmission techniques inctud· 

int IBM Bi·Sync. The USART receives seri-5 data streams and converts them into 

pooallel data characters for the processor. w..ile receiving serial data, the USART will 

alto accept dat1 characters from the proc:eaor in panllel format, convert them to serial 

fcrmat and transmit. The USART will sip the processor when it has completely · 

re:eived or transmitted a character and re'C).l,ires service. Complete USART status 

tnduding data format errors and control S•!!"als such as TxE and SYNOET, is availab'e 

~c rtie orcces<>or .1t anv time 

FEATURES • Asynchronous or Synchronous Operat1CI' 

Asynch!"onous: 

Five 8-Bit Characters 
Clock Rate - 1, 16 or 64 x Baud Rate 

Break O'laraeter Generation 

Select 1, 1·1/2, or 2 Stop Bits 

False Start Bit Detector 

Automatic Break Detect and Handing (.uPD8251A) 

- Synchronous: 
Five B·Bit Characters 

lntemal or EJCternal Character $v1schronization 

Autor"1atic Sync Insertion 

Single or Double Sync Characters 

• Baud Rate ( 1 X Mode) - DC to 56K Baud (µPD8251) 

- DC to 64K Baud (µP08251 Al 

• Full Duplex, Double Buffered Transmirmr and Receiver 

• Parity, Overrun and Framing Flags 

• Fully Compatible with 8080A/8085/id'0780 (Zl!OTM) 

• Alt Input< and Outputs are TTL Compeble ' 

· ~=-•·Sllfgla·;.S..VolU:u~Cl.%::(825jA!;-.5,5
 l~·==~· . ~ ~~- --- • -· ·~ 

• Separate Device Receive and-Transmit TTL Clocks 

• 28 Pin Plastic DIP Package 

• N·Channel MOS Technology 

PIN CONFIGURATION 

vcc 

• ~ 

; i5TR 

6 µPO m 
11251/ 631f 

• 12S1A RESET 

CLK 

•• Too 

" hE ,, <!TC 
SVNDET b'092Sll 
SYHOET/90 f,,.l'CICZ!S1AI 

TaROV 

TM: ZBO is a registered trademark of Zibg, Inc. 
Rev/5 
fl'.11 

! Or·Og 
,,,; 

;;o 
a 

·et.•·----- -. .... 
r.c 
T.O ... . .., 
1'•111;0Y 

Fi' .. ....,. 
.SVHDIT...0 ... 
CTO , .. ·-.... 

PIN NAMES 
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I 
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The µPDB251 and µPDB251 A Universal Syncnronous/ Asynchronous Receiver I 
Transmitters are designed specifically for BCJaO microcomputer systems but work witn 

most B·bit processors. 011eration of the µPD8251 and µPDB251A. like other 1/0 devices 

in 1lle 8080 family;are p;ogrammed by sy- software for maximum fle~ibilitv. 

In me receive mode. the µP08251 or uPD82StA converts incoming ~erial format dau 

into parallel data a·nd makes certain format checks. In the transmit mode, it formats 

parallel data into serial form. The device atnsupplies or removes charactei-s or bits tt.'at 

are unique to the communication format in di. By performing conversion and formn· 

ting services automatically, the USART apPtMs to the processor as a simple or .. tram­

parent .. input or output of byte-oriented paraUel data. 

The µP08251A is an advanced design of th• ondu<try standard 8251 USART. It 
011erates wim a wide r11>9e of microprocesscn. including _the 8080. 8085. and 

µP07s0 CZBo™I. The ~iii0na1 features·..;:.i:.nha..C.mentsof ihel.P682s fA over 
the µPD8251 are listed below. - .. ·· 

The data paths are doubltt"buffered w.71 separate 1/0 registers for control. stai_s 

Data In and Data Out. This feature s·~olifies control programming and min· 

1m1zes processor overhead 

2. The Receiver detects and handles ''brak" automatically in asynchronous 

operations. which relieves the processa of this task. 

3. The Receiver is prevented from startoog when in "break" state by a refined A• 

initi11izati0ii: This als0.PieY8iits a disconnecild ·USART from causing unwanted 

interrupts. 
~ 

4. When a transmission is conctUded the TxO fine will always return to the markfng 

state unless SBRK is programmed. ··· 

5. The Tx Disable command is prevented from halting transmission by the Tx 

Enable Logic enhancement. until all dlta previously writte·n has been trans· 

mitted. The same logic also prevents tne transmitter from turning off in the md:­

dle of a word. 

6. lnternat Sync Detect is disabied when EJtternal Sync Detect is programmed. A~ 

External Sync Detect Status is provided through a flip-flop which clears itself 

upon a status read. 

7. The possibility of a false sync detects minimized by: 

- ensuring that if a double sync chancter is programmed, the characters be 

contiguously detected. 

FUNCTIONAL 
DESCRIPTION 

... 

µPD8251A FEATURES AND 
ENf:i~N_(:EMENTS 

,.- --­-- """~Sx.regisw...t~t..ogic:ots;tltQJJt!NI w;::l!;I• f"'"~~ - . -·· --·----· 
·· ·mand i~issuecf in S-vne moct.:- - · ·:.::_. ~-· 7.c~.::---::... ~- .: 

8. The RO and~ do not affect the int!f'nal operation of the device as long as rr~ 
µ PDB251 A is not selected. 

9 The µP08251A Status can be read a: my time. however, the status update vv 

be 1nh1b1 ted during status read. 

10. The µP08251A has enhanced AC ana DC characteristics and is free from 

extraneous glitches. providing higher geed and improved operating margins. 

--·--·1r.1tauef1ll1etrori'IOC.to 64K. -· --· -

CtO Ri> WA cs 
0 0 1 0 uPD8251/uPD8251A - Data Bus 

0 1 0 0 Data Bus - µPD8251 /uPDB251 A 
1 0 1 0 Status - Data Bus 

1 1 0 0 Data Bus - Control 

x x x 1 
Data Sus - 3-Sme x 1 1 0 

·TM: ZSO is a registered trademark of Zilog, Inc. 
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BLOCK DIAGRAM 

ABSOLUTE MAXIMUM 
RATINGS• 

µPD8251 /8251 A 

01 Oo 

•tsE f 
c.-
c'6 
Ill! 

""' 
a 

tm 
!In 

ffl 
m 

'"'""'" CO'fT•H>t. 

"1114"1SMlf 

1U"f'E111 
1• ·SI 

•EC(IVI 

Toi 

tUf'f'I~ 111.0 
tS ·•I 

S'f'NO(T Wl'OGIU 

l't'..OITll0~141 

Opeuting Temperature ..................•...........•. -<le to +70°C 

Stora;e Temperature ............................... -65°C to +150"C 

Ali O"tPut Voltages . . ........ , . . . -0.S to +7 Volts 

" All ll"CUt Voltages..... . . . . . . . . . . . . . . . . . . . . . . . . . -0.S to +7 Volts 

Supplo Voltages . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . -0.5 to +7 Volts 

T1 •25°C 

•coMt.IENT: Stras lbove thon listed under .. Abmlbt.9 Mt:ximum Ratinp'" mrt au11 permanent 

d.,,...,... to the device. This is •stress rating only aMNnction81 opencion-of the d...nce et thew or-­

any ai'ler cindidons·abov.- ttiose indicated In th•-••'8donifsecdOM of tnltit:Mclr-Cit1on i• nOt 

implieL Exposurc to llblolute maximum rating coniltions fof extended periods may •ffec:t d4Mce 

reliabiicy. r 

c-,-1".~J;;,,l(g: 5 B'I • ;~ !l:litA•,~"6~ 10!' ~!L~· .. _,. •. ~-· ·-··--
... 

~LIMlTS 
..• 

P082S1 ··•Ol251A 

PAAAMETER SYMBOL MIN TVP MAX MIN MAX UNIT TEST CONDITIONS 

lt\O.." \.OW V(PU,~ V1c -o.s 0.8 0.5 0.8 v I 

•":I. .... qr- V?tiqe v,H 20, vc: 2.2 Vee v I 

wP082S1 101... 1 7~A ' 
0... t:" · \..0"" llOU.i~ ; VOL O.•S i O.•S v 

uP08251A. IQL • 2.2mA 

~ 
I-

1o1P082St; IQH • -10C•A 

c.i~~OI~~ . Vl:JR -:2.C' . -- ---
..;......... 

. .. 0 ""'- iiPO~l~OG ... 
.,_, 

i,_ __ _._.. 

- " -----
-so -10 vouT • o . .csv 

Oau a.,i, L••1t•ge IDL •A 
10 10 vouT• vcc 

lnowt LOld Current '•c 10 10 •A At 5.5V 

1o1P082S1A: All °'nouu • 
Po_. S.,,gl)ty Currirt'lt •cc 45 80 100 .... 

LOfic 1 

CAPACITANCE r,. :!i°C;vcc•GNP•ov 
LIM11S TEST 

'AIUM.ETER SVM80l MIN ,..,,. MAX UNIT CONDITIONS 

l~Captcitance CoN 10 pF IC:• 1 MHa 

tlO C..Chance C110 20 oF ~·. Unmeatuf'td 
pins retunMCI 
to GND 

I 
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PIN PIN IDENTIFICATION 

NO. $YM80L NAME 
FUNCTION 

I. 2. 07-0o Data B.us Buffer An 8-bit. 3-ttate bi-directional buffer used to 

27.28 tnterface the USAAT to tl'M processor data -
5-8 Dus. Data is transmitted or ,eceived by the 

buffer in resp(tnse to inpu1/outpyt or And/ 
Wtite.instructions from the processor. The 
Oat• Bus Buffer also 1ran1fen Cofttrol wordl, 
Commend words. and Status. 

26 Vee V CC Supply Voltage •5 volt supply 

• GNO Ground G•OUftd 

~This·~~'*'"''" "mn· · .... 

-- ----- -.~ .... -~- -- :·· -~= - - - -- -- --=-- -
"- -- -- -=-=-::....:::.:;·-- ~ .·.....:... ~C'tllOM3ont1ol Butwrictv-nerat~~ - --

fOt ....... I USAA'r-oiiemiOn. The MOde 
AeadlWrite Control logic lnsrruction and Command ln11ruction registn 

that store the control formats for device tune 

:1on•I defin11ion are located '" the Read/ ' I 
' ·Nro1e Conirol Lo91c 

' 21 RESET Rese1 4. ··one·· on t1'11s 1npu1 lorcn tt\e USART'"'" :ne 

.. Idle .. mode where 11 wwll remain unul re1ntt1• 
ind wi d' a new set of control wordl. Minim"'" 
RESET pulse width;, 6 'CV· 

- 20 CLK-- Ctoc~Pulse The CLK input provides" for internal devG 1..-

ing and it vwallv connected to the Phase 2 tTTL) 

-~ 
OYIPYI of the pPB8224 Clock Generator. 
E•ternal fnputs and output1 are not referet"C9d 
t0 CLK. bvt the CLK fteQVtnCY mvu be at - - - - - - -

- - - - ! ..-;. 30. limel-the-AeoeiW.. 0, :r;....m.,,.,. -- . -- 7 ........... ~- -· .. docks in the synchronous mode and 4.5 
nmes for the asynchronous mode. 

., ~ 

., 
10 WA Write Data A ••zero'" on this inPUt instructs 11\e USART 

m accept me data or control wont which 
me Ptocessot is writing out on the 
dlta bvs. 

13 ii5 Read Data A ••zero'" on this inpyt insuucts ttte USART 
t0 ptace the data or status 1n•orma1ion 
onto the Oata Bus for the processor to 
... ad. ··-

12 Cltl Control/Data !h,! Con!!!?;l/Oata input. in conjunction with 'J'te 
WA and RD inputs. informs the USART to 
ICCePt or provide either 1 data cnarecter • - -... -

L,-..._~ ---- - . '"'•h• -· - ~- ~-----'-'--·. . - --=--. -- - -- - --- -- ··- -. 
c . ........ -.. ---- ""Oill>-llus. Cf• oata:'"f' ··COfttrot: - _,..- - -~ - - -...:~-

. . 

11 cs Chio Select I A .. zero" on this input enables the USART tc 

1 ~Id from or Wf'•te 10 the Qrocessor. 

-...,, "'P08251 and _1.1P08251 A l'lave i set of 
Modem Conttol , .:ontrOI inputs and outouu wnicl'I may be usec :o 

i ;.mphfy 1l'le interface to a Modem 

22 ~ 0111 Set Reidy The Data Set Ready input can bf! tested by tht 

orocessor v.a Status infOtfNtJOn. The m lf'llUI 

..!!_ ~rmauy. use~ to· te~ Oeta ·Sel.8.HGf 
.. 

--- - - - - - - -L- -~-:.-- --- -- - - . .. 1..------- - - •. 

·-·-" - ,A'l~tiOA- ~ - . ..... ~: ~ - ·--- - - -· ··-··--· - c -· ; -·· - --- ..... .. ..__.., . .,......_ 

24 OTR 0.11 Terminal Ready The Cata Terminal Reidy output can be con· 
rrotled vf1 the Command word. The mR ouuut -·-~. 

••normally used to dttve Modem 01t1 TermiNI 
Aeadv or Rate Select linet. 

23 ATS Request to Send The ReQuest to Send output can be con1ro11eo 
"''the Command word. TM RTS output is 
i.Of'tn1lly used to drive the Modem Request 10 

Send line. -
17 CTS Cle.ar to Send 4. .. zero" on the Clear to Send inPUt enables,.,. 

t:JSART to ttlnsmit seri1t da11 it tM T•EN t>.1 •n 
m. Command Instruction register is enabled 
l-onet. 
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TRANSMIT BUFFER 

PIN IDENTIFICATION 
!CONT.) 

The Transmit Buffer receives parallel data from Vte Data Bus Suffer via the internal 

data bUl. converts parallel to serial data, inserts t"te necessary characters or bits needed 

for the Dtogrammed communication format and outputs composite serial data on the 

TxO ptn. 

PIN 

NO. SYMBOL I NAME 

Trantmil Cqntrol Logic 

15 

9 TxC Transmitter Clock 

--I- _- - -- - - .~ ---

FUNCTION 

The Tr.smic Control LOQic .ccecns and ou1pu11 

111 e•t..,.I and internal 1i9"el1 necHUry for 

Hrial CID lransmiuton. 

TrammC"ter Aeact.-· signelt IN PtOCt'UOf that the 

iransrnatt it rtactv to acceor 1 data character. 

TaAOV can be used 11 an ifttetrupt Ot m-v be 

tested ~rough the Status inform1tion for polled 

operatt:t1. l..oldin91chM1e1er from the processor 

1utomr•cally rnitu TicROY. on tht ludin~ edqe. 

Tti~ ""·1··sm11ter E""DIV outou• \19nah the 

O•Oc!'~-. • ·ha1 !lit l'$AAT na~ no •_.rt!it' Char· 

aeurrs ·: ·•ansm"11. T •E •l fu1om11ieatly res.et 

uoon rc.v1ng 1 d1t1 characttf from the oro­

cessor. ·" half~lea. TaE e1n bl uwd to sign11 

tftd of a rransmission •nd 'tGUtst 11\e processor 
to .. tvrr rht Ii"- 1touncs.•• The TaEn bit in tht 

comrnPCt tnu;uctfoft does not tff«t Ti::E. 

In the SiinchrOAOUs moo.. • ··one·· on "'is out· 

put 1ndc:att1 th111 Sync character 0t charac­

ters are 1b0Ut to bl 11.11otn1ticaUy 1r1nsmitted 

as ·•tt1~·· bec:avse the ne•t data character Nt 

not Der toaded. ~, 

The Tr.,smitter Clock controls the serial charac 

tar trarwn111ton rate. In ,ht A1ynchronous 

mode. .,,.. ra frecauency is • multiolt of the 

actu1I f.Nd Rate. Two bi1s of the Mode ln11tuc­

tion MN:r the multiple to be 1 •. 16•. or 64x 

tht a....a "-te. In the Syncftt:onous mode. rhe 

Ti?: f1"CIU9f'ICY it anomadcaHy selected to 

- eQual ~~af--tliVi:f-Rate..·.::. :-.. - -. • . -- .. 

--- --- ·'"'"--N01e nr1;.. bOiifSV~dii and AlVncif-oo.~ -- --

nous rrQdfl,, serial dlta it tl\ifted out of the 

USART 11V tho f~I;,,, odO• of ~ 

~-:-::·~-=~- .. --·~::__~~:::-~.:,_.::::-_. _-:~~---~1 ... ;'.:;!i;~~T~~-if~~~~g§i~~t¥--~T-§.~T~-~··~·:.i•~C~c>·i·~·~gl~l; .. ~i~·~ou~-;u.~th~·~··==:;~-a------- - 'JL_...L_-_-_·:-__ ~_·~-~_.J.·-·-· ---------·-· L.. .. _ .. _'" ____ -f_•_w_~_m_ ... _·-_.•_._,,_,._ .... _._°"_ibli_-_ ... _-_!!'_·~---··-';;".;:;;._-::;.:J'~--.~_ 

µPOB251 ANO µPOB251A 
INTERFACE TO 8080 

STANDARD SYSTEM BUS 

. -- ---~- - -· - --·------ --- - -· -

CID 

AOORESS SUS 

CONTROL BUS 

110 R 1 ·J W RESET 

07 - Clo RO RESET CLK 



. ·-·--
·-r-· 

-

t, 

-

• 
• 

'--

The Receive Bulfer accepts serial data inll'I( at the RXl5 pin and c:onv«ts the data 

from serial to parallel format. Siu Of chanc:ters required for the specific communic> 

tion technique in use are checked •nd thtlo an eight·bit "assembled" character is 

rddied for the processor. For communiacion techniques which require less than 

eight bits, the µP08251 and µP08251 A Mt the extra bits to "zero." 

PIN 

NO. SVMilO~ NAME 
FU~ION 

. This block nwt19ft Ill 1Ctiwi1ies rel1ttd to 
Receiver Control Logic incoming data. · 

14 A•RDV Receiver Reidy The RtceiVf' Audy ourput iftldiatn thlt the 

R.ceiver Buffer is rNdy w'th an -aaembled"' 
cnatecttr for il'tQUt to the proc91SOt. For Pol.., 

. . . - - - .. ---••ion t"- rvocasoc --- _._ __ .... 13xRO¥ .. -

.,._. :.~. 
__ ....,,;:.;,....-~ .• - --.;.:;: __ . --- .-.,-aaoa-ROld·-RDV--->~-~ 

- -- MCttd to ttw proceMOr inta:trupc structuie. 

1 -~•• that reading the character to the pro-
· :euo' automatically rntts RaROY. 

25 ibC 
! 

Receiver Clock '"''\e Rect1ver Clock determines the rate at Wf'I~ 

I ; "'."'\e oncoming character is rtce•ved. In th« ASv'· 

I l :rHOnous mode. the RxC freQuency may be 1 ~o 

,- 64 11rne-s fl'\e actual Baud Rate but 1n the S~-

.:monous mode the ~ frequency must eqy.i 

7te Baud Rate. Two biu in the modi instrvcttcl* 
.. ec1 Asynchronous 11 1 x. 1&. cw &Ix ot Svn-

- dVonous aperalion Ai tic ihe 8eud Rate. · 

... Unlike TxC. c:Mll is sampled by ir.(08251 9'ICf 

•P0825t A on the •isint od9t of Rx © 
~~ 3. -

---
RxD.~ ----· -·AKt)~. O.ci . . A CiimP..~~te -~ dai1 ~l_~"1f' i!-~. ·- - .. 

. -· the Receiver Cofttrol Logic on this pin • 

16 SYNOET Sync Detect n.. SYNC Oecect pin ii only used in the 

luP.082511 Synchronous mode. The ,iP08251 may be pro-

grammed through the Modi lnstruetion to 

OOlfatt in eitn. the internal or external Sync 
mode and SVNOET then functions as an OUIPll'l 

Of' input rflPtCtively. tn the internal Sync tnOClf • 

t!\8 SVNDET output will go to a ""one*" when 
~"P082S1 has located thl SYNC c:Nracter 
.,, the Aece;ve mode. If doubll SYNC 
cNracter tbt-sync) operation has bffn pro· 

..... med. SYNOET wiU go to .. one" in the 

tniddlt of the lest bit of thl second SYNC 
c:Nracter. SVNOET is wtomaticailfy reset to 

- ... -~ -

RECEIVE BUFFER 

PIN IDENTIFICATION 
!CONT.I 

-- ·--· - . · . ..-- ·- .. 

' ! 

- . -
" - - -- - ... 

' ' 

z __ -== --~ - -i;---- -~~-::.;:::: ~'-"-'""::' . ., -'~-- · ~·.,s:v~ .... z.,.:fCO-.. ~rliritr;. ~:.,., _...;·-~-· ---·-"'" ==--..=.~ . ---..::: ,, -·· 

·----- ' 

noft on 1hi'SVNOET inpU°t-will cauM the . . " . 

.;.P08251 to start assembling data character 
1 

:,, the ne10 fatlint edge of A";?. The length o• 

""'ii!' SYNOET .nput ~hould bf at least one R.C 
=~·•Od, bu! may be removed once the 
_?08251 IS lfl SYNC. 

16 SYNOET/80 Svnc Detect/ The SYNOET/80 pin is used in both Synchro-. 

l•PD8251A) Break Detect "°"' and Asynchronous modes. When in SYNC 

-· 
~ the futures f<?_r tht SYNOET pin_ 

--- ---- . -- ---·. --· -
--aboW opply, Whlntn ~----·--- _, .. _. '. -. - - :- - --- n....1 m0ii0;1110 Sreik'ITOfKl ooiiPUt Wiifgii' · 

No1e: © 

Eaampt1s: 

•9' which Ill zero - of thl P<-onvned 
lengtft is receiwd. Thil word consists of: sun 
Dit. dab bit. parity bit and one ltOP bit. Rftll 
only occurs whtn Ax dat8 mvms to a IOQic 
one scate or upon chip r111t. The sta•• of 
~uk O.tecc can be rad .. • status bit. 

Since the ,.P08251 and ,.P08251A •II frequently bl h1ncHin9 bolh the receptionlr'ld 

1r1nsmission for 1 given link. the A1atve end Trensmi1 Baud A11e1 wiU bl same. R;'C 

and 'T.C then require ttte same fr-..ncy and may be tied together and connected to 

a single clock source or Saud Rate Generator. 

If the Baud Rate equals 110 (AsyncJ· II the 11-..d Aatt eQUals 300: 

R';c or filecw .. s 110 Ht (tal fbCor T•CeQuals300Hz (1x) A0t$ 

~or fiCl:: equals 1.76 ICH1 (16•• Ail! or fite equak 4800 H1. C16x) A 44'tly 

~or Ti"e equals 7.04 ICHI (~. · lr.'e' or ~ equak 19;2-KHr (~al .Lonty 
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OPERATIONAL 
DESCRIPTION 

USART PROGRAMMING 

µPD8251/8251 A 

A set ol control words must be sent to the µPOll251 and µP08251 A to define the 
desired mode and communications format. The control words will specify the BAUD 
rate factor (lx, 16x, 64xl. character length (5 tv 81. number of STOP bits ( 1, 1· 1/2, 
21 AsV"Chronous or Synchronous mode, SVNOET (IN or OUTI, parity, etc. 

Afte< nc:eiving the control words, the µPD8251 and µP08251A are ready to commu­
nicate. TxRDV is raised to llignal the processor 'lllat the USART is ready to receive a 
char..,.. for transmission. When the proces- .,.ites a character to th• USART, 
TxRDY is automatically reset. 

Concumtntly, the µP08251 and µP08251A m.,. receive serial data: and after 
rece"""'1 an entire character. the RxRDV OU\POC is raised to indicate a completed 
char1e:2r is ready for the processor. The proceaor fetch will automatically reset 
RxROY. 

Note The µP08251 and µP08251A may o<:•,,de faulty RxROY for the f,,st read 

after power-on or for the first read ah'' receive is re-enabled by a command 

instruction (RxE). A dummy read is r«:0mmended to clear faulty RxROY . 
. But this is not the case for the first rm after hardware or software reset 
after the device operation has once beln established. 

The µPD8251 an\l µPo8251A cannot nnsmit until the TxEN (Transmitter 
Enable) bit has been set by a C;,.,,mll'd Instruction and until the ffi (Clear 
to Send) input is a "zero". TxD is helc! in the "marking" state after .f.'leset 
awaiting new control words. 

The USART must be loaded with a group of noo to four control words provided by 
the pnic..- before data reception and.transmiai'!!' can begin. A RESET (internal or 
ext ...... , must immediately prciceed me ccintrd Worcts which are .Used to program .the 

. . ·... .. "', 'i ;• .·• . . .· ·. • . . . ' ... ,· .. • ... 
complete operationafdeSc:ription of the cci11111W1i?tions interface. If an external 
R ESE!-~"'"~~ua1>1."i:~.;~_;.~.;~ciQ ~~. ~ .~.ssiye,89 tieX'c~ni~9ci . 

--1;;stiid'iiiis '(C/o • .,, foiloWiid bv i 191twanfieiefcomiiiani:t.il)struclfon (40 Heier 
can be used to initialize the µP082~). an:<I µPoil:z51A. 'i 

-_: __ .nsq ... =_~---~nrs:cLM ''1.m 
~~- - ,- ~=:=. -· --- = 

1. Mode Instruction 
2. Command Instruction 

MODE INSTRUCT ION This c:>ntrol word specifies the general characnristics of the interface regarding the 
Synch'onous or Asynchronous mode, BAUD me factor. character length, parity, and 

--· _ ___ -=._: _ _ _..:· ~ .11U---of-st<;11> mts. Once-the Mode lnstructicm.has been received, SYNC characters- . 
-,,,..;.--. -~-- = .......... " -- ·--.=:· .-. -----..,.,._~ .... - -:---·. - ----- -:--.......... -~,.........,.. •.. -......... . 

COMMAND INSTRUCTION This cmntrol word will be interpr41\ed as a S~ characm definition if ilt)"!ediit~ly 
precoded by a Mode lnstruciion ~icti.spe.;&r.e.i a Syiict:tronous format. After the 
SYNCcharact~~(sl are specified ~r afte; an Aqnchr~ou·s MOde Instruction, all sub· . ..,. : . - .. ' .. - '".:•···"' ·.. -~ ... : - .. 
-control words w,ill 1:!9; int,rprete<l..asaioupdat~ t~, ~ Co"!mand lnstruct•C?.11, 
Command Instruction updai~ may occ:Urit""' time durin9'the.data block- T!? ... 
modify.the Mode lnstructio\. a· tii~'m·iy b;'I!~ ;;,_ ih,'.eommaild .lns.t..Uc\iOCl.~id.. 

' .. ;,; . - . ···~--- Jftl -· ... ,. ..• - .... , • ·f··. . ",. 
causes an internal ReS.t which allowi ii new Made lnsfruction to be accepted. 

~ . - : :"" r .;.: ... ; • . . •. ... . . : . .. - •• 
... 

~ ~ .. 
I •'.0 , : •r ~ 



CIC! ' I MODE INS,TRUCTION TYPICAL DATA BLOCK 
' ' ' 

CJl1 •I SYNC CHARACTER I } SYNC MODE 

CIC! · I SYNC CHARACTER 2 ONl.Y(i) 

Ciel - I COMMAND INSTRUCTIOll 

CIC!• 0 DATA 
. , 

c1a - 1 COMMAND INSTRUCTION 

" .. -· _,n,_,_,_ .~~ ... =:.:...we.: .... . :.-.·· 
-

-·-···-· 
.. .,. . - .....,."'"!!. 'OA4·Ar-- ~~!: .~..-.. ..... ~ 

- -- ·--· --- - ... "d. -- .. . ·- :.-~· -:-: ·:---

c 1CI • 1 COMMAND INSTRUCTIO .. 

NOTE G) The second SYNC cr.ir3Cter is skipped .t MOOE 1nnruc11on nas pro 

yrammed the ~P082~~ and µP08251 A 10 single char.c:ttr Internal 

SYNC Mode. Soth S~C ch•racters are skipped tf MOOE 

instruction has ptogr~ the ,.P08251 and _.P08251A to ASYNt --
The µP08251 and 11PD82S 1 A an operate lo either Asynchronous or Synchronous 

communication inodes. Undenundjng h_ow the Mode Instruction controls the 

functional operation of th8 USART' is eisielr when the device is considered 10 be i-

. ~-!IParaW-~¢oinllOfients (on-.'asyricii~ous l!'!lf Ifie o"'ei .Y~~ron0usl wfilcii.iiitri t!>e 
. ·- saiM $.;ppon circuits and packa9e. Althouijll the format defiiiition can be changed n 

will or "on the fly,'' the two modes will be ecplained sepornely for clarity. 

When ·a data character is written into the pl'08251 and 11PD8251A, the USART 

automatically adds a START bit (low level 111" "space") and the number of STOP biu 

(high level or "mark") specifiecfby the Modt Instruction. If ParitY has been enabled. 

an odd or even Parity bit is inserted just beiDre the STOP bit(sl, as specified by the 

Mode Instruction. Then, depending on ffi and Tx EN, the character may be trans· 

mitted as a serial data stream at the TicD OIAllUt. Data is 'shifted out by the falling 

edge of f;;cat TkC, hl/16 or TxC/64, as defined by the Mode Instruction. 

,., - -- ............ ~ 
·--· ... -

MODE INSTRUCTION 
DEFINITION 

' ' 
ASYNCHRONOUS 
TRANSMISSION 

't ~ 1lnoZra~fffhM •-.=ndell.•10 ..e-lff!Gll!51 111Po"li:zirv, Ol-if-.jjj,~..;.,.. c'""';.... 

available charact~rs hive been transmitted, N TxD output remains "high" (markingl 

in preparation for sending the ST A RT bit o' the next character provided lly the 

processor. TxO may be forced to send a BF>.:AK (continuously low) by setting the c:r· 

rect bit in the Command Instruction. 

The RxO input line is normally held "'high"' (marking I by the transmitting device. ASYNCHRONOUS 

-

' 

. . A falling edge at RxQ si~als the PljlSSible b19n_ning of a START _bi~ and a new 

~=-c;!1~!~,:~::ii'~"1lli'i;,tai".oflor_a.:;r~iiinomi".'alQ!n11r •. ~.­
.. specified by the BAAJD RATE. If a "low-is detected again, it is considered valid. 

and the bit assembling counter starts countiftg. The bit counter locates the .approxi· 

mate center of th• data, paritY (if specified!. and STOP bits. The paritY error flag (PE> 

is set, if a poritY error occurs. Input bits are sampled at !he RxO pin with the rising 

edge of RxC. If a high is not detected for tlw STOP !Ht. which normally signals the end 

of an input character, a framing err0r (FE! •ill be set. After a valid STOP bit, the input 

character is loaded into the parallel Data B.a Buffer of the µPD8251 and µP08251 A 

and the RxROV signal is raised to indicate ID the processor that a character is ready to 

be fetched. If the processor has failed to feun the previbus character. the new charae-

_.RECE!,':'J- -...::...... ___ _ 

~ ter replaces the old and the overrun flag (OEI is set. All the error flags can be reset 

'.· by setting 1 bit in the Commond lnstructiort Error flag conditions will not stop sub­

sequent USART operation. 
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llT DATA CHARACTER 
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ltT 

PROCESSOR IVTE 15-8 BITS/CHARI Q) 

OATA CH:;ACTEA 

RECEIVE FORMAT · 

-""I GoM<. •Wdb\t,.roe2S1/825tA 
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·-:...=---:-. .:: ---·--;:::: .--- ------~ 



--

i 
• 

As in Asynchronous transmission, the T.0 output remain• "high" lmarkingl 

until tht 11P08251 and 11P08251A receiw the lim character (u1..-1y a SYNC 

charecterl from the procenor. Alter a Command Instruction ha• Ht TxEN and 

afler Clear to Send lffl gon low, the lint character is 1trially transmitted. 

Data is shifted out on the falling edge of TxC and the same rate as Txc: 

Once transmiuion has started, Synchr_. Mode format requires that the 1trial dlta 

stream at TxO continue at the TxC rate or SYNC will be lost. If a data character is 

not provided by the processor before thl11P082Sl and Jd'08251A Transmit 

Suffer becomes empty, the SYNC ch-r(sl loaded directly following the Mode 

Instruction will be automatically inserted in tht TxO data stream. The SYNC 

charaCcer(sl are inserted to fill the line and maintain synchronization until new dm 

SYNCHRONOUS 
TRANSMISSION 

• ,,- --. ch.!~"' ~lf91e for trM1smi~"'1"'f.!"th:"e"'11"'P"'D!'Si"!S!'-1.,,an~d~fff:;;·;;;D..,a2.s.,.1.-Ao;be"°"c:g!!lt;;oo;:.,,..,...,.-..---"""".;...-.-.-.... ----.-..--

tlllPl_Y ,-fl'Rtmii!!~'tlli~~YNC.df~~tT. th.!°!•~!"N"aa'tiiiif:ii .ii¥~ ICh~ll-~ .• _ :.:_ ::_~ · - --- · - ··- ~- ·· 

the proct1sor that the Transmitter Buff• is empty ind SVlllC characten are being 

transrriitted. TxEMPTY is automatically reset by the next character from the processor. 

In Synchronous Receive. character synct:ronization can be either external or inter11tal. 

If the internal SYNC mode' has been selected, and the Enter HUNT (EH) bit 

has been set by a Comm&nd Instruction.. she receiver goes into the HUNT mode. 

Incoming data on the RxO input is samplod on the rising edge of RxC, and the 

Receive Buffer is compared "with the first SYNC charlCter 1fler uch bit hn been 

loaded untR 1 match is found. If I- SYMC characters have been programmed, tht 

next realved character is lllso ca,,,parec1. When the SYNC characterlsl programmod 

SYNCHRONOUS 
RECEIVE 

II.wt been deUcted, the 11PO!J2Sl and f,!l'08251A leave the HUNT mode and.art.iltchar •.. 

. ' - actff synchrontzation. At-this time,'tlle SYNDET (output) iS set high. SYNDET is 

automatically re1tt by a ST A TUS READ. 

If external SYNC has been specified in the Mode lnstructiQl', a "one" applied 

to the SYNOET (inputl for 11 least one A•C cycle will synchronize the USART. 

Parity and Overrun Er-. are treated the same in the Synchronous as in the 

Asynchronous Mode. If not in HUNT, pority will continue to be checked even 

if the rec.;- is not enabled. Framing errors do not apply in the Synchronous 

format. 

The processor 1111'1 command the recei.s to enter the HUNT mode with a Command 

" .. 

~~'----.. -'!'Unction wbM:b ''"En HUN!,.,. .... !l!!!.!:!! . I ~·- , _ _ _ ·• _ _ co~·~~ 11_ asc_ ~~ __ __ ~~~- _ -~-
?' __ _ -:._~~-= -~~-=---==--- -"" :Or--Or-"-~-...J:lF.~-" 9a · Aitr ---~~- - · -- ·- --- · · .. 

--- ---- - -· -
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TRANSMIT/RECEIVE 

FORMAT 

SYNCHRONOUS MOOE 

COMMAND INSTRUCTION 
FORMAT 

- . '-• .;.....;..:..:. . - ·'­____ ·- -~-

sv~c 

.;MAR 1 

. SY'fC 
CMAA 1 

PAOCESSOA 8VTES •S.tJ BITS CHA.: 

OAJ A C~\IUCTlA• 
ASSE•.•R\EO SEAtAl OATAourPuT .r.01 

µPD8251 /8251 A 

I DA,. CM•;~;_c_•e_R_• __ __, 
TRANSMIT FORMAT 

OAT A CM:~ .. :c_r_E_M_5 __ _, 

PROCESSOR BYTES 1S·8 BITS CHAA (!) 

f SVNC I 
CHAR~ 

RECEIVE FORMAT 

No:.. <D II chat:,JCI .. 1...-.n " mf•"'«I ,,. s. 6 O• ., ll*O ~ .. ..,nuM'tt 

btll .J,. kt 10 .• , .. o ..• 

Afur the functionll definition of lh• ,..P08251 - ,..P08251A Im been specified by 

the !lode Instruction - lhe SYNC charoctertsl have been entered (if in SYNC model. 

the USART is ready to receive Command IMlllUCtiOns Ind begin communication. A 

CCM"l"f'nand Instruction is used to control the s:ecific operation ~f the format selected 

by tie Mode Instruction. Enable Transmit. Er.Cle Receive. Error Reset md Modem 

Controls ore controlled by lhe Command lnstruetion. 

Aftlor the Md'de Instruction Ind the SYNC chl<acterlsl (as needed! are loaded. all 

subaquent .. control writes" (C/6 • 11 will load or overwrite the Command lnstruCtion 

reg<scer. A Reset operation (intemll via CMD IA or extemll via the RESET input) 

wiR cause the ,..P082511nd ,..PD8251A to imorp<et !h• next ... control write". Which 

~ mliif:"iiilmeiliately rariO.. .the ;;;wt.as j MP°liittiict~ •. ~-·· ---c""'.:::; .:':.:.c:~ :. -::.~.~-::. ' . .. . ' --···· --··-·-----·. ---

STATUS READ FORMAT It ishquently necessary for the proceuor to examine !he status of an octive 

interface device to dete"l'ine ii errors have occwred or\f there ore other conditions 

l!F;:;;_;;;_;:;•;;;cc;:;_:.;;:·_=;;;:;;;;;;:;;;;;_;;;_-;=::. ~;,;::~ -,,,._ -- ,,,.,.=_A'!~ 4IJ ;.,. L. '' lll&;RR. E •neeQ?n,....,.,!ff!.,'16 ~.,,. _ 
• · · · .. -.,-----·~-~-:.:.7" -fe1Wu--wtrfdt'"lftUW_d'lrp;ouiiiot=tb tdiftfiit'diewiff'itatur-ftinv"'fiita. Arfttc ktd•· 

. is i.....d by the processor while holding lhe C'O input "high" U. obtain device Status 

lnfotmation. Many of the biu in the status re;ster are copies of eJtternal pins. This 

dual stotus •rrangement allowi the µPD8251 ind µPD8251 A to be used in both Polled 

and ·nterrupt driven environments. Status upeate can have a maximum delay of 16 

clocx periods in the ;<PD8251 and 28 clock P<""Ods in the µP08251A. 

PARITY. .ERROR When a parity error is det_ected. the PE flag is set. It is cleared by sett!ng_ th_e .... 

:==-..:.~:;::.-- :;;;;::.~- ::;::::==·-=:,;;- --Eif liitin:Wuti~:-Ciimfnin.f.1~·pebef"9ittdo ... notinbibit.USAR:'f -. -

on~· 

OVERRUN ERROR If die processor fails to reld a data character bofore the one following is available. 

the OE flag is set. It is cleared by setting the ER bit in 1 subsequent Command 

1.-uction. Altho~ OE being set does not inhibit USART operation. the 

prni:Jusly received character is overwritten and lost. 

FRAMING ERROR (j). . -.: 

. :,,-.. 

. ., .. ,, ... 
-·.-.·: •.-· 

·-----·····-·-' 

If .. atid STOP bit is not detected It the end ofa charocter. the FE flog is .. t. It 

is dlnred by setting lhe ER bit in a subsequenc Command Instruction. FE being set 

does not inhibit USART operation • 

N.;_, (j) ASYNC mode on!y. 
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INTRODUCTION 

Microprocessor-baud system designs arc a ~ost­

effective solution to a wide variety of problems. 

When a system designer is presented with the 

task of selecting a microprocessor for a design. the 

capabilities of the microprocessor should not be 

the only consideration. The microprocessor should 

be an clement of a compatible family of devices. 

The MCS-80 component family is a group of com· 

patible devices which have been designed to 

directly addtess and solve the problems of micro­

processor-based system design. One member of the 

MCS-80 component family is Intel's 82SS pro­

grammable peripheral interface chip. This device 

replaces a significant percentage of the logic re­

quired to support a variety of byte oriented Input/ 

Output interfaces. Through the use of the 8255, 

the 1/0 interface design task is significantly simpli­

fied, the design flexibility is increased, and the 

number of components required is reduced. 

This application note presents detailed design 

examples from both the hardware and software 

points of view. Since the 8255 is an extremely 

flexible device. it is impossible to list all of the 

applications. and configuratiof!S of Jhe device. A 

number of designs are presented which may be 

modified to fulfill specific user interface require· 

men ts. 

Detailed design examples are discussed within the 

context of the 8080 system shown in Figure L The 

basic 8080 system is composed of the CPU mod­

ule, memory module, and. the 1/0 module. CPU 

.. modttle and meme,Y:..modllf9- desip are· discussed 

sx:ac .. s=- • 

willtin other Intel publications. This application 

note deals exclusively with 1/0 module design. 

It is assumed that the reader is familiar with the 

"'8080 Microcomputer Systems User's Manual", 

particularly the 8255 device description. 

OVERVIEW OF THE 8255 

The 8255 block diagram shown in Figure 2 has 

been divided into three ·sections: 8080 CPU Mod­

ule Interface, Peripheral Interface, and the Internal 

Logic. 

-----
-§ - ill= ·-- ·-· -~ ·~ .c. 

,-- ".- !' r-- .. , ... 

a---
-~..:......::~---·---:. ---"--~·---- _-..... ---.-.==· 

Figure 2. 8255 Block Dlillf•m 

- . .!' __ · -- ' 

_,._._ ~.c .. ~_L~--~-')>~=~- , -- ~~:08~:~ :~~~~:a:~b::~:~~=r of the MCS-80 

D I I fr ~omponent family and, therefore, may be directly 

.. , • ..., .. ......, interfaced to the 8080. Figure 3 displays one 

TT I I ?:' I I j I method of interconnecting the 8255 and an 8080 

__ ,_...7.......,......._ ______ l.._..I..,,_ __ _,_ . . . CPU module. The 8080 CPU module consists of 

~:-=-=-·=:- -----------~-- _.....__ I -E-----=-~:e~,ie~~=-
-- - · -- - -------g " " '!} I F - ,,..;.;_ 14 the 8!:!8 System-'€ontrOtlei-'Fhe-sjStem-~tiw 1i-m ~ 

-·•-•••..., Figure 3 utilius a linear select scheme which decJi· 

1 r TT TT .-ates :in address tine as an exclusive enable c ,,_.h -

'\? \? '\? ' select\ for each specific 1/0 device._ The chip S• 

I
· ... ,.., __ '·4·"· I.:.·.-.·· . signal is used to enable· communication betw. 

_ · . the selected 8255 artd.the,8080 CPU.·1/0 Ports· A. 

B. C or the Control Word Register are selected by 

the two port select signals (Ai. Ao); These signai--­

(A 1 and Ao) are driven by. the least signifi•-ant biL 

Of the address bus, The 1/0. port select characters -

.,,. :•. .· required"by this configuration are'..shown in Fig·-
ure 4. · · · -~~ .· · · ··· · · 
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When a sysrem utilizing the linear select scheme is 

implemented, a maximum of six 1/0 devices may 

be select.:d. If more than six 1/0 devices must be 

addressed. the six device select bits must be en· 

coded to generate a maximum of 64 device select 

lines. Note that when large systems are imple· 

mented, bus loading considerations may require 

that bus drivers be included in the CPU module. 

The MCS-80 component° · fimily contains parts 

which are designed to perfonn this function (8216, 

8226). 

The 82SS 1/0 read (RD) and 1/0 write (~) 

signals may be directly . driven by the 8228. This 

results in an isolated 1/0 architecture where 8080 

Input/Output instructions are used to reference an 

independent 1/0 address space. An alternate ap­

proach is memory mapped 1/0. This architecture 

treats an area of memory as the 1/0 address space. 

The memory mapped 1/0 arc hi lecture utilizes 

8080 memory reference instructions to access the 

1/0 address space. Interfacing· with the 8080 is 

outlined in Chapter 3 of the "8080 Microcomputer 

User's Manual". 

The most important feature of the 82SS to 8080 

CPU Module Interface is .. tl!at Jor . sma)J system 

designs the 82SS may be interfaced directly to the 

CT&L 

ltiiGIJIAGii 

standard MCS-80 component family with no 

external logic. Minimum external logic is required 

in large system designs. ~ 

.. , ....... ., .......... T--­·-· ...... ..-c .,c:..-... ._., 

•• ··­.. _ ..... ......... ··­........ 

-- ::..-:-... -:~~ .......... .. .......... .. 
,_C_-' •• .... _. ...... -' .. .... _ .. .. ..... _ .. .. =-="!...:-... ., .. .. 
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•• 
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., 
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PERIPHERAL INTERFACE SECTION 

The peripheral interface section contains 24 per· 

ipheral interface lines. buffers, and control logic. 

The characteristics and functions of the interface 

lines are determined by the operating mode se· 

lected under program control The flexibility or 

the 825 S is due to the fact that the device is pro­

grammable. Three mcides . of operation may be 

selected under program control: Mode 0 - Basic 

Input/Output, Mode. I - Str.obed Input/Output 

with interrupt support, and Mode 2 - Bidirectional 

bus with interrupt support. Throui!i selectin& the 

correct operatinr mode, tu. hiterface: lirieS" may be 

con figured to fulfill specific iitterface : require· 

ments. The characteristics of the interface lines 

within each mode must be understood so that the 

designer may utilize the 8255 to achieve the most 

efficient design. Table I lists the basic features of 

the peripheral interface lines within each mode 

group. Firure S shows the &ro!lpinr of the periph· 

eral interface lines·within eacli' mode. 

Table I. Foatvns of Peripheral lnwf- Lines 

Mode 0 - Buie lnput/OutpUt 

T-&bitpartS 

. f;.;) 4-bit Pol'tlwill! t:iil-/rnet capabilitV 

-- --~~- . o~tp,,,t. anilicciliil---~ - - . -·~· -- . -- - -

~ --·-"'. 

Inputs ant not lall:hed 

One or two strobod pOrU 

Each Mode 1 port contains: 

S·bit data port 

3 control lines 
Interrupt support logic 

--""-··-~------

Any port may be input or output 

If -~-1..R2!Li•...llm!..J!:I•_ remaini119.~es-
--. - -- - - ---- -· -~ . ·-·-· .. 

If two Mode 1 poru ore uted, the rem1ining 2 bits 

m1y be. input or outPUt with bit set/reset cop.ability. 
.-· -- !'. . 

Mode 2 - Strobed Bidirectional Bus 

3 

One feature of Port C is important to note. Each 

Port C bit may be individually set and reset. 

Through the use of this feature, device strobes may 

be easily g~nerated by software without utilizing 

e:'temal logic. The Mode I and Mode 2 conlig1· -

lions use a number of the Port Clines for inten 

~ntrol lines. 'f!tus. th! 82SS c:ontains a large IX>•_ 
lion of the logic required. to;tmplement an inter­

rupt driven 1/0 interface. This feature simplifies 

interrupt driven hard1!1are design and saves a signi­

ficant amount of the external logic that is normally 

required w~n less. power(!!IJfQ chit>S are U$Cd- In 
r~. the design. OJlalll(>lcS con~ed. in·ttm app!ie> . 

taon note describe how interrilpt driwn .interfaces 

may be designed such that the only interrupt con· 

trot logic required is that contained in the 8255. 

-· 

T ....... 

-----

·- .::..:.. -...:;;...--

• uo • 

!OOftT A. 'ORT e CONTllllCM. 

..... _._ 
f'OllTeMAY• 
lllQOl e Oii MOOI I 

& 

""•• ,. ~ .. ~. -~: ' 

._ .. 
.,~~ 

fOlT ACOfl1'llOL;•" ' •· 

.-"lif i~~-:.~.:.r.·.·.'._m~~-
~,J.,·c.:... -

-. ~-_,;.':~:~:,~·~-' ;:, . 
.:- :- ' - ~ ' ' - -' . . 

- : · ·. ..;o• .;.? : ~: .• ,,JJfi~~~l••-
. Figure 5. Groupinl of Periphe;OI lnterf...;~LinH ;·~. ·· . 
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INTERNAL LOGIC SECTION 

The internal logic section manages the transfer of 
data and control information on the internal data 
bus (refer to Figure 2). lf the port select lines (A 1 
and Ao) specify Ports A. B, or C, the operation is 

· an 1/0 port data transfer. The· internal logic will 
select the spec:iried lfO port and perform the· data 
transfer between· the 1/0 port and the CPU ·inter­
face. As was previously mentioned. both the func· 
tional conriguration of each port and bit set/reset 
on Port Care controlled l.>y the system's software. 
When the control wold n:iister is selected· the 
internal ·tosie.performs the operation- desmbid bY 
the ·control word. The control word contains an 
opcode field which defines which of the two func· 
tions are to be performed (mode definition or bit 
set/reset). 

Mode Definition 

When. the opcode field (Bit 7) of the control word 
is equal to a one, . the control word is interpreted 
by the· 8255 as a mode dermition controi word. 
The mode definition control word (shown in Fig­
ure 6) is used to specify the configuration of the .. - ·-·--·• .... -........ ~ .. · · .. -. 

o, .. 

! 

·-· ··-
/ ....... 

I' I I .._ ___ __, ~~I~"''" - "(:1-"C4l 

O•OUff'UT 

.,.r.--

t. ~ ... ,,'~:.;;;, .;ti.;i.,.~'.qj,.'::;S<i.3,i;.·:..,.,, .• ... ·. >,.:~.i~~·.·. , '~" 
· .·,~-")1"~"- .. _--,..:.."'W' •. :~<°7.r,>;1"'W,o.,. _ _,..,_ - ··- 7"., - ;::x:J:f.lJi..,,··'..'-'~;..,..·. -,•._-~,.--~ 

· ·· · ·.,.. . >.:··: -~-;: Figuni a.- Mode DefinitiOil.'Controt word ·: 
-:,._., ___ -.-,,-··:- ~t-... .',i"i-·'·- ........... ~ _ _:.__ . - "- -·- .. ~~~--~--_:-: ... • : -

·­; 4 

24 8255 peripheral interface lines. The system's 
software may specify the m9des of Port A and Port 
B independently. Port C may be treated independ­
ently or divided into two portions· as required by 
the Port A and Port B mode definitions . . ,, . 
Example #I:. This example'' demonstrates· how a 
mode con.trot· word is co~~led·ind issued to.an 
825.s. The mode control .word 'iS passed to the 
dev...-e through the use of an output instruction 
that references an 8080 1/0 i>oit address. The value 
of the 1/0 port address is deteniiined by the 8080 

···CPU. interface implementiicl. This .. example . refer· 
ences the 1/0 port addresise$ realimt by the simple 
8080 to 8255 interface shown in Figure 3. 

If an 825 S is to be configured through the use of 
the mode control word interface as: 

Port A 
Port B 
Porte 
Porte 

Mode 0 Input 
Mode 1 Output 
Bits PC7-P.4 Output 
Bit 3 Input 

The following mode control word is used: 

..... c-.. ....... , ..... ,...__ 

----- -~-

--.,;;.: .... ,_,:. 
: U. .. CONTAO\. WOlilO •MMSTIA 

•aut: MODI COlllTll°'- WOlltO 

_., .._, .. ,.... .~n~~~ 
our., -OM .;°"""'10.aM ,_. COMTIMN. WOltO 

:.:., •''''~·; :;·'li'.,~#~~~~~·,.,E"!i+; ' .. -
~ "c"i~~:": ·,--. 
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Bil Set/Reset 
When the opcode field (Bit 7) or the control word 
is equal to a zero, the control word is interpreted 
by the 8255 as a Port C bit set/reset command 
wold (see Figure 7). Through the use or the bit 
set/reset command; any or the 8 bits on Port c 
may be independently set or reset. Note that con­
trol word bits 6-4 are not used. Bits 6-4 should 
be set to zero. 

---1 .. ; .. 1 .. 1~1~1 .. 1~1 .. 1 
' i 
' 

/ 811'Mt."1' "" I 0,0zo, llORTC•T 

• • • .... 
• • I .. .. 
• I • .... .., _ 
• I I .. . __ .. 
' • • ... 
I • I .... 
I ' • .... 

Control word (see Figure 7). 

............ 1 ........ 1 .. 1 

I S..lol• 1 . .._ .... .......... " ...... , ....... ... """' ......... 
......._- .. 

• _.,.... ... ,..c ... 1._.,,....._ 
.... _. ..... _ ..... , .. 1 ............. . 

The assembly language program is: 

MT91T:I 

ll¥f A,. _.t It ; GIT gT •T t CQJrfftllOt. WOll'O 
GUT OM . OU""'1f 10 GH •I CON"'°'-"'°"° MGtlTPI 

.. 11Ttt1'J 

111¥1 .... _. ... 

OUT -

NOTE: An MVI inslnlCtion is used to load the reset bit 3 
control word into the A rqister. Since it is known 
that the set bit eontrol word is iliudy in 1..C ;..· · 

__ _ . rqister, a "OCR _A• 1.nstruction. "°uld be used to .. I ' I .... .... 
-~~~---- ·-- ·~ --.-. - -- :.._ ----... edtr tU::C0mJCr·coiltrOFWOri1·=3nd·save-one-· ~·- . -

....... 
-.S CE 

byte o( code • 

00000111 - I • 00000110 (RESET BIT 3 CON­

TR2k WORD) 

Example #3: This example demonstrates one 
simple method of performing a bit set/reset opera­
tion on Ports A and 8. The state of any output 

·~- - -- ----~--- ·_-..-=-o-_-·------::----=- -:---.. ;-~·~:3S!E!. ~=-=·.llO;;~cun.ay_~dctt'nnincd hlt' n:ad.Y!g,_tbc.(lQtt The 
:;;;~~ .• ::::.;:.;_ .:::.::::::-.,:,;~~-~~,.:_;::·;;~;::;~-:; .-::-.....,....,. as-:: ::-; . ·- . -~~m:P!'i'!~~h1X:!t~1rtQfiiia=to--; 

JllT llf'O 

Hill f'O'l1'A . 
Oltl OIM 
OUT'. "°'9T a ..... ,. .. ,.. 

.·~ . 

s 

. GITST&TI Of' ..,._T .., .. ,. 
OUPUT TO ll'QllT ,. 

,·_; 



INTERRUPT CONTROL LOGIC STATUS 

WORDS 

A3 previously mentioned, the 8255 Mode I and 

Mode 2 configurations support interTUpt control 

logic. If a read or Port C is issued when the 8255 is 

.configured in Mode I, the software will receive.the 

Mode I status word shown in· F.icure .8 •. The· bits in 

the status word correspond to the state of the asso­

ciated Port C lines (buffer full, interrupt request, 

etc.). The INn bit shown in the status word corn:­

sponds to the interTUpt enable llip-fiop. contained 

in the 8255. This signal is not available externally • 

. The stnacture of the Mode lsta~'.word vanes as a 

function of the mode of the 8255. Example #4 

shows the status word which results from reading 

Port C from an 8255 which is configured with Port 

A Mode 1 input and l'°ort B Mode I output. 

--r 
. ... .. .. .... 

-· ...... 

~,-~ .• -.-.~ .•. ,, ""·1·w·l •.'1-.I"""•' ---
....... 

-· .. .... --· ...... 
·t-01-~1-1 ......,, -

. Figure 8. Mode 1 Status Word 

... 

;~ Example:#4 - MQl)l;.1..s;f A TIJS. \V,()J~I), 
~-· .. - -·· _....,....,... ... _.,-- .. ~~· ~'-' ·- ......... ___ . .. 

If an 8255 is to be Configured through the use or 

the mode control word interface as: · 

l · , Port A7-;· ;:. Mode I. ln:Put : · ·;;,.. , . 

t .. ; "'"· ·.Port 9.,, •... Mode I.Output,····· - . 

! ~ ... ;,;;_;_, ..;;:;,~;·Pari G~f:!hBit$6.&' 7iOutpu~;., {i;'.>
i .;. . ·,. . 

·1· -.· .. ~. -·_~'ri .~~t·~~ll?;:;'~~~'.~~~~~-S!·f ~~d,;~,. · .. · 

..... ~ ................ 

After the 8255 mode control word has been issued, 

a READ of Port C will obtain. the.Joll~ing ~ode 

I status word: .... ··-··· ~·· 

...... , ... ...... 
......... c: ... .... 

Qi .. fli.~· ... . .:-..,;..~ ~~ ... ~ Dt.•.io.O.,· ...... 

I "° I "° I ~1-1-.1-1-.1-.1 I -· 
... - -• .. ·.: ... ;:~~- y,., 

NOTE: ne Pon C 1/0 biU 0, and °' .lllo"1d i.e mOcsif'aed 

· · • ._.~ucJi...tbe UK ol ~ C bit sCt/iU.f:.--. 
mind wont. rr a writ• to -!'Ort c'T''iS.-~::tu -~' 

INTEA and INTE& biU -y ba inad0 endy 

modified by the usor. The IBF Ao INTR.A,. BF9, 

-- ·-- --- " 

-=--::-·~--·= wim:-~-POrr;C~oFf.lt1t •t,"R11t·· ~ . _ 

rour bits always reflect the state or the interrupt 

control logic. 

Note that the Mode. 2 status word (shown in Fig­

ure 9) differs from the Mode 1. stanis:.,VOid;JRe 

format· of .the .. status wofd· data. bits\,D1~Do'!'re 

defined &y. the specification of the Poi::t it configu~ 
ration. Example '#S 'shO~~~"f~izu~@refof;.the . 

Mode 2 status word· when the 8255 is-configured 

with Port A Mode: 2 {bidirectional busfand·Port B 

Mode.:_ !_-_in~~-t::~-~ .. , ' _·,,~:·~-~ · '~ ~ .}~ --~-~-- __ :·.~ ~j ... -:~~~~1~-1~~:~~ 

· The•Modc:t; p~4,,~9p~~s.tJ1tus)vo.r4s}~f.C:t<the
 

state of the intemupt logic supported by.·tti:e·8255. 

6 ·--· ~ -·-~~--.~:·=~-~~·:;!;::~- , .. -·-·-'J_~~<;·(:' ,· 
,:-.J· 

-~~:;. .. -·· •. :-- "... . ..·"'."". 
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Example #6 demonstrates how the interrupt 
enable bits are controlled through the use of the 

Port C bit set/reset feature. The application exam­
ples provide a more detailed explanation of the use 
of the Port C status word in the Mode I and Mode 

2 configurations. 

ClllOUt' A ! 
STATUS 1 

i 
I 

,..,c .... 

........... 
, .. , .... , ... , ..... , ......... 1 

- --:.::.::.~-- __ .:_· 

c ...... 
STATUS ...... --- I 

I • 
Ila o; De 

1-.1 ... j ...... 1 

. I ,_, __ ,_, 

After the 82S5 mode control word has been is­
sued, a read of Port C will obtain the following 
Mode 2 status word: 

..... ,s.... ... 
......... c .... 

.. ............ .. 
1-.1-.1 ... 1-1-.1-1 .... 1 ...... 1 

-· -· 
Example #6 - MODE 2 INTERRUPT ENABLE/ 
DISABLE . 

The Mode 2 status word shown in Figure 9 con· 
tains two interrupt enable bits: 

lNTE1 - Bit 6 - Enable output interrupts 
· 1NTE? - Bit 4 - Enable input interrupts ,, 

Bit set/reset control words may be constructea 
which may be used to control the 1NTE bits • 

'·:.· ~ '.'.3S+ :as ;J.~~~---~._ __ _ 

·Figure 9. Mode 2 SatiiiWord . . Sit:-Bit 4 {Enable lnput l~terriipts).;. 
00001001 Binary 

Example #S - MODE 2 STATUS WORD 

If the 8255 is co be configured as follows: 

Port A Mode 2 Bidirectional Bus 

Reset Bit 4 (Disable Input Interrupts)= 
0000 I 000 Binary 

-- -Port-_8--::--Mode t::!.~ut--. ~ . __ ._c ·: -~-- ,,;.-~--==--=Th~ttQl "!oidS..sliOW!t;}¥ere:::constrii,~te<llrom-:-

r ne lcilfoWiii& mOdt7c:OntfOIWOltt'lf'Uli!tl'!-.. -:· the staiiiiiiUOif set/reset roiiiiaf snoWri' tn Fig-

.; ~7. 

1 · '.;/ _) The .value of cwi used in tlie.foll~wing progr 

i ·- ,. -. -,, ... :. -. -~~,;~~·c('· ·=:'f ~:'f;;"f;.:J;d~~to .~~~:~~;;~~~:~rat. . 
. , -u....· .. •• . ·;_: -. ,\,, ::.7:-·;-_ ··-.,. - _,........ 

i_·· :.L t0;;; .~. }:,, :f}\ ,. .... ··. :::::~::f;" .·. .'_ . :::·= .... ~.=~:0-·:.~·~~;;-eJ:~:-: . . .. 
,.,.(;;o·;~•,.;:. "~' .. h •··'"-·~ ,,.__ • •""'''*'"•"·,'·· ,. ..• , · · ._.,_,,c:;;)-"•• .. -,.,~, ... ,.,.,r•---•"'·'•"'·•· • ·~· · ·· 

.,:t ·. ~;J~_-: .. '.:.:;.~-~.~·-~,~.-~.~ ... ·.::.:f: g"'~~:;.~. -~;.'.':'.':;:·~:. -,:·::~~!:X i'¥-\~s7·•¥, • '~:=~~~--;~Z'5'f ~!!~!!r'~~c·~' 
~ ... . .. ' . ..... .,.,,. ~-" .. ~ .... ; ;"G.T•11IT·a.r1eo.,..c;..:.o-·o"::~·-

-- " 2..;,.~w~ uOoon • ....,;·--,..+· -. OUT' . c..- .OU--UTTOlll2'11••CO!lilTAOt.WOllO•IG1STt•· 

~ ./~~,-.'..;;:J;:-. ::-~~T'~~:~~*:·--",~ -_; .. :.,.. . - :''.'7 ? 
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APPENDIX A - 8255 .OUICK REFERENCE 

oa.. • .::-

fo,jo, .. , .. ,..,, .. ,0,, .. , 
- ~ ./ " -· - "°"" c ....... -l'ICr'Ctl 

' .. ....,,.. ... -
:e•OU1Nf·· 

-· I ··-........... -.... -........ ....... 
- I· 

/ -· " 
llOllT C IUPHft - fllCr"C,» ,._,. 
O .. OUTll'UT 

! -TA ··-.......... --....... .......... 
Ul•llODll 

-
•·. l•MGOllCT 

MOOE CONTROL WORD 

-,. -~ .. ..;. . 

.......... 
I ill'A 1-. 1-.1-.J-·I 

-· ...... -· __ ,,,,,. 

-· _, _, 

.. .... 
· I .. 1-.;. y...-1 

, ..... 1 .... , ...... , 

...... 
1-1--1-1 

MODE 1 STATUS WORD 

-+'-·--··-.-~::!'-.-.-~:-~---.:_,~~:~ ........ ~--~-_;:--____ ~-::.... -·-==~-~,;,,.~.-..,--~-..--: 

' 
·, 

.t _,. -·---~- . 

--· ...... 
-· ....... -· ....... -· """' I 

I 
::~·-·., --- ... : .-;: ... - - o. 0,· . 'CLO,,oO,.:, ...... 

1-..1-.1'."'1 ... 1-.1. 1-.1 .. 1-1 · 
.·.-·. . .. ··· .. ·····-~~·;{·+1;~-~~--~-- ''.> ~· 

. ' -c-,..: 

.. .,,~~,~±·i~~~fi'';?:~:;;~g}~R~-~~~j:·~~ 
'·'-•1;- ·::.....· .. :...·., .. ·,,._. 

Mooe 2 sTA'TUS WORD·;; ., .,_._ .. ' ' - -.;.;,: 
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MODE 2 CONFIGURATIONS 
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