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SECTION 1

MACRO-80 Assembler

1.1 Format of MACRO-80 Commands

1.1.1 MACRO-80 Command Strings

To run MACRO-80, type M80 followed by a carriage
return. MACRO-80 will return the prompt "*" (with
the DTC operating system, the prompt is ">"),
indicating it 1s ready to accept commands. The
format of a MACRO-80 command string is:

objprog-dev:filename.ext,list-dev:filename.ext=
source-dev:filename.ext

objprog=-dev:
The device on which the object program is to be
written.

list-dev:
The device on which the program listing is written.

source-dev:

The device from which the source-program input to
MACRO-80 is obtained. If a device name is omitted,
it defaults to the currently selected drive.

filename.ext

The filename and filename extension of the object
program file, the 1listing file, and the source
file. Filename extensions may be omitted. See
Section 4 for the default extension supplied by
your operating system.

Either the object file or the listing file or both
may be omitted. If neither a listing file nor an
object file is desired, place only a comma to the
left of the equal sign. If the names of the object
file and the listing file are omitted, the default
is the name of the source file.

Examples:
*=SOURCE .MAC Assemble the program
SOURCE.MAC and place
the object in SOURCE.REL
*,LST:=TEST Assemble the program

TEST.MAC and list on
device LST
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*SMALL,TTY:=TEST Assemble the program
TEST.MAC, place the
object in SMALL.REL and
list on TTY

1.1.2 MACRO-80 Switches

A number of different switches may be given in the
MACRO-80 command string that will affect the format
of the listing file. Each switch must be preceded
by a slash (/):

Switch Action

0 Print all listing addresses, etc. in
octal. (Default for Altair DOS)

H Print all listing addresses, etc. in
hexadecimal.
(Default for non-Altair versions)

R Force generation of an object file.

L Force generation of a listing file.

c Force generation of a cross reference
file.

z Assemble 280 (Zilog format) mnemonics.

(Default for Z80 operating systems)

I Assemble 8080 mnemonics. (Default for
8080 operating systems)

Examples:

*=TEST/L Compile TEST.MAC with object
file TEST.REL and listing
file TEST.LST

*LAST,LAST/C=MOD1 Compile MOD1.MAC with object
file LAST.REL and cross
reference file LAST.CRF for
use with CREF-80
(See Section 1.12)

1.2 Format 95 MACRO-80 Source Files

In general, MACRO-80 accepts a source file that 1is
almost identical to source files for INTEL
compatible assemblers. Input source lines of up to
132 characters in length are acceptable.
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MACRO-80 preserves lower case letters in quoted
strings and comments. All symbols, opcodes and
pseudo-opcodes typed in lower case will be
converted to upper case.

NOTE

If the source file includes 1line numbers
from an editor, each byte of the line
number must have the high bit on. Line
numbers from Microsoft's EDIT-80 Editor are
acceptable.

1.2.1 Statements

Source files input to MACRO-80 consist of
statements of the form:

[label:([:]1] [operator] [arguments] [ ; comment]

With the exception of the ISIS assembler § controls
(see Section 1.10), it 1is not necessary that
statements begin in column 1. Multiple blanks or
tabs may be used to improve readability.

If a label is present, it is the first item in the
statement and is immediately followed by a colon.
If it is followed by two colons, it is declared as
PUBLIC (see ENTRY/PUBLIC, Section 1.5.10). For
exmple:

FOO:: RET
is equivalent to

PUBLIC FOO
FOO: RET

The next item after the label (or the first item on
the line if no label is present) is an operator.
An operator may be an opcode (8080 or z80
mnemonic), pseudo-op,. macro call or expression.
The evaluation order is as follows:

1. Macro call
2. Opcode/Pseudo operation
3. Expression

Instead of flagging an expression as an error, the
assembler treats it as if it were a DB statement
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(see Section 1.5.4).

The arguments following the operator will, of
course, vary in form according to the operator.

A comment always begins with a semicolon and ends
with a carriage return. A comment may be a line by
itself or it may be appended to a 1line that
contains a statement. Extended comments can be
entered using the .COMMENT pseudo operation (see
Section 1.5.19).

1.2.2 S ols

MACRO-80 symbols may be of any length, however,
only the first six characters are significant. The
following characters are legal in a symbol:

With the 8080,/z80 assembler, the underline
character is also legal in a symbol. A symbol may
not start with a digit. When a symbol is read,
lower <case 1is translated into upper case. If a
symbol reference is followed by ##% it is declared
external (see also the EXT/EXTRN pseudo-op, Section
1.5.12).

1.2.3 Numeric Constants

The default base for numeric constants is - decimal.
This may be changed by the .RADIX pseudo-op (see

Section 1.5.21). Any base from 2 (binary) to 16
(hexadecimal) may be selected. When the base is
greater than 10, A-F are the digits following 9.
If the first digit of the number is not numeric
(i.e., A=F), the number must be preceded by a zero.
This eliminates the use of zero as a leading digit
for octal constants, as 1in previous versions of
MACRO-80. -

Numbers are 16-bit unsigned quantities. A number
is always evaluated in the current radix unless: one
of the following special notations is used:

nnnnB Binary

nnnnD Decimal

nnnno Octal

nnnnQ Octal

nnnnH Hexadecimal
X'nnnn' Hexadecimal

Overflow of a number beyond two bytes 1is ignored
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and the result is the low order 16-bits.

A character constant is a string comprised of zero,
one or two ASCII characters, delimited by quotation
marks, and used in a non-simple expression. For
example, in the statement

DB 'A' + 1
'A' is a character constant. But the statement
DB Al

uses 'A' as a string because it 1is in a simple
expression. The rules for character constant
delimiters are the same as for strings.

A character constant comprised of one character has
as 1its value the ASCII value of that character.
That is, the high order byte of the value is zero,
and the low order byte is the ASCII value of the
character. For example, the value of the constant
'A' is 41H.

A character constant comprised of two characters
has as its value the ASCII value of the first
character in the high order byte and the ASCII
value of the second character in the low order
byte. For example, the value of the character
constant "AB" is 41H*256+42H.

1.2.4 Strings

A string is comprised of zero or more characters
delimited by quotation marks. Either single or
double quotes may be used as string delimiters.
The delimiter quotes may be used as characters if
they appear twice for every character occurrence
desired. For example, the statement

DB "I am ""great"" today"”
stores the string
I am "great" today

If there are Zero characters between the
delimiters, the string is a null string.
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1.3

1.3.1

1.3.2

Expression Evaluation

Arithmetic and Logical Operators

The following operators are allowed in expressions.
The operators are listed in order of precedence.

NUL

LOW, HIGE

*, /, MOD, SHR, SHL
Unary Minus

+’-

EQ, NE, LT, LE, GT, GE
NOT

AND

OR, XOR

Parentheses are used to change the ' order of
precedence. During evaluation of an expression, as
soon as a new operator is encountered that has
precedence less than or equal to the last operator
encountered, all operations up to the new operator
are performed. That is, subexpressions involving
operators of higher precedence are computed first.

All operators except +, -, *, / must be separated
from their operands by at least one space.

The byte isoclation operators (HIGH, LOW) isolate
the high or low order 8 bits of an Absolute 16-=bit
value. If a relocatable value is supplied as an
operand, HIGH and LOW will treat it as if it were
relative to location zero.

Modes

All symbols used as operands in expressions are in
one of the following modes: Absolute, Data
Relative, Program (Code) Relative or COMMON. (See
Section 1.5 for the ASEG, CSEG, DSEG and COMMON
pseudo-ops.) Symbols assembled under the ASEG, CSEG
(default), or DSEG pseudo-ops are in Absolute, Code
Relative or Data Relative mode respectively. The
number of COMMON modes in a program is determined
by the number of COMMON blocks that have been named
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with the COMMON pseudo-op. Two COMMON symbols are
not in the same mode unless they are in +the same
COMMON block.

In any operation other than addition or
subtraction, the mode of both operands must be
Absolute.

If the operation is addition, the following rules
apply:

1. At least one of the operands must be Absolute.
2. Absolute + <mode> = <mode>

If the operation is subtraction, the following
rules apply:

1. <mode> - Absolute = <mode>

2. <mode> - <mode> = Absolute
where the two <mode>s are the same.,

Each intermediate step in the evaluation of an
expression must conform to the above rules for
modes, or an error will be generated. For example,
if FOO, BAZ and 2ZAZ are three Program Relative
symbols, the expression

FOO + BAZ - ZAZ
will generate an R error because the first step
(FOO + BAZ) adds two relocatable values. (One of
the values must be Absolute.) This problem can
always be fixed by inserting parentheses. So that

FOO + (BAZ - ZAZ)
is legal because the first step (BAZ - 2ZAZ)

generates an Absolute value that is then added to
the Program Relative wvalue, FOO.

1.3.3 Externals

Aside from its classification by mode, a symbol is
either External or not External. (See EXT/EXTRN,
Section 1.5.72.) An External value must be
assembled into a two-byte field. (Single=-byte
Externals are not supported.) The following rules
apply to the use of Externals in expressions:

1. Externals are legal only in addition and
subtraction.
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2. If an External symbol is used in an expression,
the result of the expression 1is always
External.

3. When the operation is addition, either operand
(but not both) may be External.

4. When the operation is subtraction, only the
first operand may be External.

Opcodes‘gg Operands

8080 opcodes are valid one-byte -operands. Note

that only the first byte is a valid operand. For
example:

MVI A, (JMP)

ADI (CPI)

MVI B, (RN2Z)
CpPI (INX H)
ACI (LXI B)

MVI c,MOV A,B
Errors will be generated if more than one byte is
included in the operand -- such as (CPI 5), LXI
B,LABEL1) or (JMP LABEL2).
Opcodes used as one-byte operands need not be
enclosed in parentheses.

NOTE

Opcodes are not valid operands in 280 mode.

Pseudo Operations

ASEG

ASEG

ASEG sets the 1location counter to an absolute
segment of memory. The location of the absolute
counter will be that of the last ASEG (default is
0), unless an ORG is done after the ASEG to change
the location. The effect of ASEG is also achieved
by wusing the cocde segment (CSEG) pseudo operation
and the /P switch in LINK-80. See also Section
1.5.27.
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1.5.2 COMMONM
COMMON /<block name>/

COMMON sets the location counter to the selected
common block in memory. The location is always the
beginning of the area so that compatibility with
the FORTRAN COMMON statement is maintained. If
<block name> is omitted or consists of spaces, it
is considered to be blank common. See also Section
1.5.27.

1.5.3 CSEG
CSEG

CSEG sets thelocation counter to the code relative
segment of memory. The location will be that of
the last CSEG (default is 0), unless an ORG is done
after the CSEG to change the location. CSEG is the
default condition of the assembler (the INTEL
assembler defaults to ASEG). See also Section
1.5.27.

1.5.4 Define Bvyte

DB <exp>[,<exp>...]
DB <string>[<string>...]

The arguments to DB are either expressions or
strings. DB stores the values of the expressions
or the characters of the strings in successive
memory locations beginning with the current
location counter.

Expressions must evaluate to one byte. (If the
high byte of the result is 0 or 255, no error is
given; otherwise, an A error results.)

Strings of three or more characters may not be used
in expressions (i.e., they must be immediately
followed by a comma or the end of the 1line). The
characters 1in a string are stored in the order of
appearance, each as a one-byte value with the high
order bit set to zero.

Exémple:
oaoaQ! 4142 DB 'AB!
gao2'! 42 DB 'AB' AND OFFH

Q003! 41 42 43 DB 'ABC'
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1.5.5 Define Character

DC <string>

DC stores the characters in <string> in successive
memory locations beginning with the current
location counter. As with DB, characters are
stored in order of appearance, each as a one-byte
value with the high order bit set to zero.
However, DC stores the last character of the string
with the high order bit set to one. An error will
result if the argument to DC is a null string.

1.5.6 Define Space

DS <exp>

DS reserves an area of memory. The value of <exp>
gives the number of bytes to be allocated. All
names used in <exp> must be previously defined
(i.e., all names known at that point on pass 1).
Otherwise, a V error is generated during pass 1 and
a U error may be generated during pass 2. If a U
error is not generated during pass 2, a phase error
will probably be generated because the DS generated
no code on pass 1.

1.5.7 DSEG

DSEG

DSEG sets the location counter to the Data Relative
segment of memory. The location of the data
relative counter will be that of the last DSEG
(default 1is 0), unless an ORG is done after the

DSEG to change the location. See also Section
1.5.27.

1.5.8 Define Word

DW <exp>[,<exp>...]

DW stores the values of the expressions in
successive memory locations beginning with the
current location counter. Expressions are
evaluated as 2-byte (word) values.
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1.5.9 'ND

e~ e - LAl

END [<exp>]

The END statement specifies the end of the program.
If <exp> is present, it is the start address of the
program. If <exp> is not present, then no start
address is passed to LINK=-80 for that program.

1.5.10 ENTRY/PUBLIC

ENTRY <name>|[,<name>...]
or
PUBLIC <name>[,<name>...]

ENTRY or PUBLIC declares each name in the 1list as
internal and therefore available for use by this
program and other programs to be loaded
concurrently. All of the names in the list must be
defined in the current program or a U error
results. An M error is generated if the name is an
external name or common-blockname.

1.5.11 EQU
<name> EQU <exp>
EQU assigns the value of <exp> to <name>. If <exp>
is external, an error 1is generated. If <name>
already has a value other than <exp>, an M error is
generated.
1.5.12 EXT/EXTRN
EXT <name> [ ,<name>...]

or
EXTRN <name>[,<name>...]

EXT or EXTRN declares that the name(s) in the 1list
are external (i.e., defined in a different
program). If any item in the 1list references a
name that 1is defined in the current program, an M
error results. A reference to a name where the
name is followed immediately by two pound signs
(e.g., NAME##) also declares the name as external.
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1.5.13 NAME
NAME ('modname')

NAME defines a name for the module. Only the first
six characters are significant in a module name. A
module name may also be defined with the TITLE
pseudo-op. In the absence of both. the NAME and
TITLE pseudo-ops, the module name is created from
the source file name.

-1.5.14 Define Origin
ORG <exp>

The location counter is set to the value of <exp>
and the assembler assigns generated code starting
with that value. All names used in <exp> must be
known on pass 1, and the value must either be
absolute or in the same area as the location
counter.

1.5.15 PAGE
PAGE [<exp>]

PAGE causes the assembler to start a new output
page. The value of <exp>, if included, becomes the
new page size (measured in lines per page) and must
be in the range 10 to 255. The default page size
is 50 lines per page. The assembler puts a form
feed character in the listing file at the end of a
page.

1.5.16 SET

<name> SET <exp>

SET 1is the same as EQU, except no error 1is
generated if <name> is already defined.

1.5.17 SUBTTL
SUBTTL <text>

SUBTTL specifies a subtitle to be 1listed on the
line after the title (see TITLE, Section 1.5.18) on
each page heading. <text> is truncated after 60
characters. Any number of SUBTTLs may be given in
a program..
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1.5.18 TITLE

TITLE <text>

TITLE specifies a title to be listed on the first
line of each page. If more than one TITLE is
given, a Q error results. The first six characters
of the title are used as the module name unless a
NAME pseudo operation is used. If neither a NAME
or TITLE pseudo-op is wused, the module name is
created from the source filename.

1.5.19 « COMMENT
.COMMENT <delim><text><delim>

The first non-blank character encountered after
.COMMENT is the delimiter. The following <text>
comprises a comment block which continues until the
next occurrence of <delimiter> is encountered. For
example, using an asterisk as the delimiter, the
format of the comment block would be:

.COMMENT *
any amount of text entered
here as the comment block

*

;return to normal mode

1.5.20 « PRINTX
«PRINTX <delim><text><delim>

The first non-blank character encountered after
.PRINTX 1is the delimiter. The following text is
listed on the terminal during assembly until
another occurrence of the delimiter is encountered.
.PRINTX is useful for displaying progress through a
long assembly or for displaying the value of
conditional assembly switches. For example:

IF CPM
.PRINTX /CPM version/
ENDIF

NOTE

.PRINTX will output on both passes. If
only one printout is desired, use the IF1
or IF2 pseudo-op.
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1.5.21

1.5.22

1.5.24

. RADIX
.RADIX <exp>

The default base (or radix) for all constants is
decimal. The .RADIX statement allows the default
radix to be changed to any base in the range 2 to
16. For example:

LXI H,0FFH
.RADIX 16
LXI H,OFF

The two LXIs in the example are identical. The
<exp> 1n a .RADIX statement is always in decimal
radix, regardless of the current radix.

.REQUEST

.REQUEST <filename>[,<filename>...]

.REQUEST sends a request to the LINK-80 loader to
search the filenames in the 1list for undefined
globals before searching the FORTRAN library. The
filenames in the 1list should be in the form of
legal MACRO-80 symbols. They should not include
filename extensions or disk specifications. The
LINK-80 loader will supply its default extension
and will assume the currently selected disk drive,

.280 enables the assembler to accept 280 opcodes.
This is the default condition when the assembler is
running on a Z80 operating system. Z80 mode may
also be set by appending the Z switch to the
MACRO-80 command string -- see Section 1.1.2.

.8080

.8080 enables the assembler to accept 8080 opcodes.
This is the default condition when the assembler is
running on an 8080 operating system. 8080 mode may
also be set by appending the I switch to the
MACRO-80 command string =-- see Section 1.1.2.
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1.5.25 Conditional Pseudo Operations

The conditional pseudo operations are:

IF/IFT True if <exp> is not 0.
IFE/IFF <exp> True if <exp> is 0.

IF1 True if pass 1.

IF2 True if pass 2.

IFDEF <symbol> True if <symbol> is defined or

has been declared External.

IFNDEF <symbol> True if <symbol> is undefined
or not declared External.

IFB <arg> True if <arg> is blank. The
angle brackets around <arg>
are required.

IFNB <arg> True if <arg> is not blank.
Used for testing when dummy
parameters are supplied. The
angle brackets around <arg>
are required.

All conditionals use the following format:

IFxx [argument]

ENDIF

Conditicnals may be nested to any level. Any
argument to a conditional must be known on pass 1
to avoid V errors and incorrect evaluation. For
IF, IFT, IFF, and IFE the expression must involve
values which were previously defined and the
expression must be absolute. If the name 1is
defined after an IFDEF or IFNDEF, pass 1 considers
the name to be undefined, but it will be defined on
pass 2.

ELSE

Each conditional pseudo operation may optionally be
used with the ELSE pseudo operation which allows
alternate code to be generated when the opposite
condition exists. Only one ELSE is permitted for a
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given IF, and an ELSE is always bound to the most
recent, open IF, A conditional with more than one
ELSE or an ELSE without a conditional will cause a

C error.

ENDIF

Each IF must have a matching ENDIF to terminate the
conditional. Otherwise, an 'Unterminated

conditional' message is generated at the end of
each pass. An ENDIF without a matching IF causes a
C error.

1.5.26 Listing Control Pseudo Operations

Output to the listing file can be controlled by two
pseudo=-ops:

«LIST and «XLIST

If a listing is not being made, these pseudo-ops
have no effect. .LIST is the default condition.
When a .XLIST is encountered, source and object
code will not be .listed wuntil a .LIST is
encountered.

The output of cross reference information is
controlled by .CREF and .XCREF. If the cross
reference facility (see Section 1.12) has not been
invoked, .CREF and .XCREF have no effect. The
default condition is .CREF. When a .XCREF is
encountered, no cross reference information 1is
output until .CREF is encountered.

The output of MACRO/REPT/IRP/IRPC expansions 1is
controlled by three pseudo-ops: .LALL, .SALL, and
.XALL. JLALL lists the complete macro text for all
expansions. .SALL 1lists only the object code
produced by a macro and not its text. .XALL is the
default condition; it is similar to .SALL, except
a source line is listed only if it generates object
code.

1.5.27 Relocation Pseudo Operations

The ability to create relocatable modules is one of
the major features of MACRO-80. Relocatable
modules offer the advantages of easier coding and
faster testing, debugging and modifying. In
addition, it is possible to specify segments of
assembled code that will later be loaded into RAM
(the Data Relative segment) and ROM/PROM (the Code
Relative segment). The pseudo operations that
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select relocatable areas are CSEG and DSEG. The
ASEC pseudo-op is used to generate non-relocatable
(absolute) code. The COMMON pseudo-op creates a
common data area for every COMMON block that is

named in the program.

The default mode for the assembler is Code
Relative. That 1is, assembly begins with a CSEG
automatically executed and the location counter in
the Code Relative mode, pointing to location 0 in
the Code Relative segment of memory. All
subsequent instructions will be assembled into the
Code Relative segment of memory until an ASEG or
DSEG or COMMON pseudo-op is executed. For example,
the first DSEG encountered sets the location
counter to location zero in the Data Relative
segment of memory. The following code is asembled
in the Data Relative mode, that is, it is assigned
to the Data Relative segment of memory. If a
subsequent CSEG is encountered, the location
counter will return to the next £free location in
the Code Relative segment and so on.

The ASEG, DSEG, CSEG pseudo-ops never have
operands. If you wish to alter the current value
of the location counter, use the ORG pseudo-op.

ORG Pseudo=-op

At any time, the value of the location counter may
be changed by use of the the ORG pseudo-op. The
form of the ORG statement is:

ORG <exp>

where the value of <exp> will be the new value of
the location c¢ounter 1in the current mode. All
names used in <exp> must be known on pass 1 and the
value of <exp> must be either Absolute or in the
current mode of the location counter. For example,
the statements

DSEG
ORG 50

set the Data Relative 1lccation counter to 50,
relative to the start of the Data Relative segment

O__E memory.

LINK=-80

The LINK-80 linking loader (see Section 2 of this
manual) combines the segments and creates each
relocatable module in memory when the program is
loaded. The origins of the relocatable segments
are not fixed until the program is loaded and the
origins are assigned by LINK-80. The command to
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LINK=-80 may contain user-specified origins through
the use of the /P (for Code Relative) and /D (for
Data and COMMON segments) switches.

For example, a program that begins with the
statements

ASEG
ORG 800H

and is assembled entirely in Absolute mode will
always lcad beginning at 800 unless the ORG
statement is changed in the source file. However,
the same program, assembled in Code Relative mode
with no ORG statement, may be loaded at any
specified address by appending the /P:<address>
switch to the LINK-80 command string.

1.5.28 Relocation Before Loading

Two pseudo-ops, .PHASE and .DEPHASE, allow code to
be 1located in one area, but executed only at a
different,specified area.

For example:

0000’ .PHASE 100H
0100 CD 0106 FOO: CALL BAZ
0103 C3 0007 JMP Z00
0106 Cc9 BAZ: RET

.DEPHASE
0007' C3 0005 Z00: JMP 5

All labels within a .PHASE block are defined as the
absolute value from the origin of the phase area.
The code, hcwever, is locaded in the <current area
(i.e., from 0' in this example). The code within
the block can later be moved to 100H and executed.

1.6 Macros and Block Pseudo Operations

The. macro facilities provided by MACRO-80 include
three repeat pseudo operations: repeat (REPT),
indefinite repeat (IRP), and indefinite repeat
character (IRPC). A macro definition operation
(MACRO) is also provided. Each of these four macro
operations is terminated by the ENDM pseudo
operation.

1.6.1 Terms

For the purposes of discussion of macros and block
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operations, the following terms will be used:

1. <dummy> is used to represent a dummy parameter.
All dummy parameters are legal symbols that
appear in the body of a macro expansion.

2. <dummylist> is a list of <dummy>s separated by
commas .

3. <arglist> is a list of arguments separated by
commas. <arglist> must be delimited by angle
brackets. Two angle brackets with no
intervening characters (<>) or two commas with
no intervening characters enter a null argument
in the 1list. Otherwise an argument 1is a
character or series of characters terminated by
a comma or >. With angle brackets that are
nested inside an <arglist>, one level of
brackets 1is removed each time the bracketed
argument 1s used in an <arglist>. (See
example, Section 1.6.5.) A gquoted string is an
acceptable argument and is passed as such.
Unless enclosed in brackets or a quoted string,
leading and trailing spaces are deleted from
arguments.

4, <paramlist> is used to represent a list of
actual parameters separated by commas. No
delimiters are required (the list is terminated
by the end of line or a comment), but the rules
for entering null parameters and nesting
brackets are the same as described for
<arglist>. (See example, Section 1.6.5.)

1.6.2 REPT-ENDM

REPT <exp>

°

ENDM
The block of statements between REPT and ENDM 1is
repeated <exp> times. <exp> 1is evaluated as a
16-bit unsigned number. If <exp> contains any
external or undefined terms, an error is generated.
Example:

SET 0

REPT 10 ;generates DB1-DB10

SET X+1

DB X

ENDM
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1.6.3

1.6.4

1.6.5
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IRP-ENDM

IRP <dummy>,<arglist>

ENDM

The <arglist> must be enclosed in angle brackets.
The number of arguments in the <arglist> determines
the number of times the block of statements is
repeated. Each repetition substitutes the next
item in the <arglist> for every occurrence of
<dummy> in the block. If the <arglist> is null
(i.e., <), the block is processed once with each
occurrence of <dummy> removed. For example:

DB X
ENDM

generates the same bytes as the REPT example.

IRPC-ENDM

IRPC <dummy>,string (or <string>)

ENDM

IRPC is similar to IRP but the arglist is replaced
by a string of text and the angle brackets around
the string are optional. The statements in the
block are repeated once for each character in the
string. Each repetition substitutes the next
character in the string for every occurrence of
<dummy> in the block. For example:

IRPC X,0123456789
DB X+1
ENDM

generates the same code as the two previous
examples.

MACRO

Often it is convenient to be able to generate a
given sequence of statements from various places in
a program, even though differ=nt parameters may be
required each time the sequence 1is used. This
capability is provided by the MACRO statement. The
form is
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<name> MACRO <dummylist>

ENDM

where <name> conforms to the rules for forming
symbols. <name> 1is the name that will be used to
invoke the macro. The <dummy>s in <dummylist> are
the parameters that will be changed (replaced) each
time the MACRO is invoked. The statements before
the ENDM comprise the body of the macro. During
assembly, the macro is expanded everytime it 1is
invoked but, unlike REPT/IRP/IRPC, the macro is not
expanded when it is encountered.

The form of a macro call is
<name> <paramlist>

where <name> is the name supplied 1in the MACRO
definition, and the parameters in <paramlist> will
replace the <dummy>s in the MACRO <dummylist> on a
one-to-one basis. The number of 1items 1in
<dummylist> and <paramlist> is limited only by the
length of a 1line. The number of parameters used
when the macro is called need not be the same as
the number of <dummy>s in <dummylist>. If there
are more parameters than <dummmy>s, the extras are
ignored. If there are fewer, the extra <dummy>s
will be made null. The assembled code will contain
the macro expansion code after each macro call.

NOTE

A dummy parameter in a MACRO/REPT/IRP/IRPC
is always recognized exclusively as a
dummmy parameter. Register names such as A
and B will be changed in the expansion if
they were used as dummy parameters.
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Here is an example of a MACRO definition that
defines a macro called FOO:

FOOo MACRO X

Y SET 0
REPT X
Y SET Y+1
DB Y
ENDM
ENDM

This macro generates the same code as the previous
three examples when the call

FOO 10
is executed.
Another example, which generates the same code,
illustrates the removal of one level of brackets

when an argument is used as an arglist:

FOO MACRO X

IRP Y,<x>
DB Y
ENDM

ENDM

When the call
FOO <1,2,3,4,5,6,7,8'9’10>
is made, the macro expansion looks like this:

IRP 'Y, 1,2,3,4,5,6,7,8,9,10>
DB Y
ENDM

1.6.6 ENDM

Every REPT, IRP, IRPC and MACRO pseudo-op must be
terminated with the ENDM pseudo-op. Otherwise, the
'Unterminated REPT/IRP/IRPC/MACRO' message is
generated at the end of each pass. An unmatched
ENDM causes an O error.

1.6.7 EXITM

The EXITM pseudoc-op 1is used to terminate a
REPT/IRP/IRPC or MACRO call. When an EXITM is
executed, the expansion is exited immediately and
any remaining expansion or repetition is not
generated. If the block containing the EXITM is
nested within another block, the outer level
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continues to be expanded.

1.6.8 LOCAL

LOCAL <dummylist>

The LOCAL pseudo-op is allowed only inside a MACRO
definition. When LOCAL is executed, the assembler
creates a unique symbol for each <dummy> is
<dummy list> and substitutes that symbol for each
occurrence of the <dummy> in the expansion. These
unique symbols are usually used to define a label
within a macro, thus eliminating multiply-defined
labels on successive expansions of the macro. The
symbols created by the assembler range from ..0001
to L..FFFF. Users will therefore want to avoid the
form ..nnnn for their own symbols. If LOCAL
statements are used, they must be the first
statements in the macro definition.

1.6.9 Special Macro Operators and Forms

& The ampersand is used in a macro expansion to
concatenate text or symbols. A dummy
parameter that is in a quoted string will not
be substituted in the expansion unless it is
immediately preceded by &. To form a symbol
from text and a dummy, put & between them.
For example:

ERRGEN MACRO X
ERROR&X:PUSH B

MVI B,'&X!'
JMP ERROR
ENDM

In this example, the call ERRGEN A will
generate:

ERRCRA: PUSH B
MVI B,'A'
JMP ERRCR

i In a block operation, a ccmment preceded by
two semicolons 1is not saved as part of the
expansion (i.e., it will not appear on the
listing even under .LALL). A comment preceded
by one semicolon, however, will be preserved
and appear in the expansion.

! When an exclamation point is wused in an
argument, the next character is entered
literally (i.e., !; and <;> are equivalent).
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1.7

NUL NUL is an operator that returns true if its
argument (a parameter) is null. The remainder
of a line after NUL is considered to be the
argument to NUL. The conditional

IF NUL argument

is false if, during the expansion, the first
character of the argument is anything other
than a semicolon or carriage return. It is
recommended that testing for null parameters
be done using the IFB and IFNB conditionals.

Using Z80 Pseudo-ops

When using the 8080/Z80 assembler, the following
Z80 pseudo-ops are valid. The function of each
pseudo-op 1s equivalent to that of its 8080
counterpart.

Z80 pseudo-=op Equivalent 8080 pseudo-op
COND IFT
ENDC ENDIF
*EJECT PAGE
DEFB DB
DEFS DS
DEFW DW
DEFM DB
DEFL SET
GLOBAL PUBLIC
EXTERNAL EXTRN

The formats, where different, conform to the 8080
format. That is, DEFB and DEFW are permitted a
list of arguments (as are DB and DW), and DEFM is
permitted a string or numeric argument (as is DB).
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1.8 Sample Assembly

A>MS80

*EXMPL1,TTY :=EXMPL1

MAC80 3.2 PAGE
0000' 7E
0o01! 23
0002 66
0003' 6F
0004’ 06 03
0006 AF
0007 29
ooo0s' 17
0009' 85
000A! 6F
000B' 05
oooc! C2 0006
000F' EB
o010’ 73
0011! 23
oo12' 72
0013! C9
MAC80 3.2 PAGE
CSL3 0000I' LOOP 006"

No Fatal error(s)

00100
00200
00300
00400
00450
00500
00600
00700
00800
00900
01000
01100
01200
01300
01400
01500
01600
01700
01800
01900
02000
02100
02200
02300
02400
02500
02600
02700
02800
02900
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;CSL3(P1,P2)
s SHIFT P1 LEFT CIRCULARLY 3 BITS
s RETURN RESULT IN P2

ENTRY CSL3
;GET VALUE OF FIRST PARAMETER
CSL3:

MoV A,M
INX H
MOV H,M
MoV L,A
;SHIFT COUNT
MVI B,3
LOOP: XRA A
; SHIFT LEFT
DAD H
;ROTATE IN CY BIT
RAL
ADD L
MOV L,A
; DECREMENT COUNT
DCR B
;ONE MORE TIME
JNZ LOOP
XCHG
;s SAVE RESULT IN SECOND PARAMETER
MOV M,E
INX H
MOV M,D
RET
END
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1.9 MACRO-80 Errors

MACRO-80 errors are indicated by a one-character
flag in column one of the 1listing file. 1If a
listing file is not being printed on the terminal,
each erroneous line is also printed or displayed on
the terminal. Below is a 1list of the MACRO-80
Error Codes:

A Argument error
Argument to pseudo=-op is not in correct format
or 1s out of range (.PAGE 1; .RADIX 1;
PUBLIC 1; STAX H; MOV M,M; INX C).

c Conditional nesting error
ELSE without IF, ENDIF without IF, two ELSEs
on one IF,

D Double Defined symbol
Reference to a symbol which is multiply
defined.

E External error
Use of an external illegal in context (e.g.,
FOO SET NAME##; MVI A,2-NAME##).

M Multiply Defined symbol
Definition of a symbol which is multiply
defined.

N Number error
Error in a number, usually a bad digit (e.g.,

8Q) .
o Bad opcode or objectionable syntax
ENDM, LOCAL outside a block; SET, EQU or

MACRO without a name; bad syntax in an opcode
(MOV A:); or bad syntax in an expression
(mismatched parenthesis, gquotes, consecutive
operators, etc.).

P Phase error
Value of a label or EQU name is different on
pass 2.

Q Questionable

Usually means a line is not terminated
properly. This is a warning error (e.g. MOV

A'B') L)

R Relocation
Illegal use of relocation in expression, such
as abs-rel. Data, code and COMMON areas are

relocatable.



Microsoft Utility Software Page 31

U Undefined symbol
A symbol referenced in an expression 1s not
defined. (For certain pseudo-ops, a V error

is printed on pass 1 and a U on pass 2.)

v Value error
On pass 1 a pseudo-op which must have its
value known on pass 1 (e.g., .RADIX, .PAGE,
DS, IF, IFE, etc.), has a wvalue which is
undefined. If the symbol is defined later in
the program, a U error will not appear on the
pass 2 listing.

Error Messages:

'No end statement -encountered on input file'
No END statement: either it is missing or it
is not parsed due to being in a false
conditional, unterminated IRP/IRPC/REPT block
or terminated macro.

'Unterminated conditional'
At least one conditional 1is unterminated at
the end of the file.

'Unterminated REPT/IRP/IRPC/MACROC'
At least one block is unterminated.

[xx] [No] Fatal error(s) [,xx warnings]
The number of fatal errors and warnings. The
message 1is listed on the CRT and in the list
file.

1.10 Compatibility with Other Assemblers

The $EJECT and $TITLE controls are provided for

compatability with INTEL's ISIS assembler. The
\ dollar sign must appear in column 1 only if spaces

or tabs separate the dollar sign from the control
’ word. The control

$EJECT

| is the same as the MACRO-80 PAGE pseudo-op.
The control

$TITLE ('text')

‘ is the same as the MACRO-80 SUBTTL <text>
pseudo-op.

The INTEL operands PAGE and INPAGE denerate Q
errors when used with the MACRO-80 CSEG or DSEG
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pseudo=-ops. These errors are warnings; the
assembler ignores the operands.

When MACRO-80 is entered, the default £for the
origin is Code Relative 0. With the INTEL ISIS
assembler, the default is Absolute 0.

With MACRO-80, the dollar sign ($) 1is a defined
constant that indicates the value of the location
counter at the start of the statement. Other
assemblers may use a decimal point or an asterisk.
Other constants are defined by MACRO-80 to have the
following values:

A=7 B=0 Cc=1 D=2 E=3
H=4 L=5 M=6 SP=6 PSW=6
1.11 Format of Listings

On each page of a MACRO-80 listing, the first two
lines have the form:

[TITLE text] MAC80 3.2 PAGE x[-y]
[SUBTTL text]

where:

1. TITLE text is the text supplied with the TITLE
pseudo-op, 1f one was given in the source
program,

2. x 1s the major page number, which is
incremented only when a form feed 1is
encountered in the source file. (When wusing
Microsoft's EDIT-80 text editor, a form feed is
inserted whenever a page mark is done.) When
the symbol table is being printed, x = 'S',

3. y 1is the minor page number, which is
incremented whenever the .PAGE pseudo-op is
encountered in the source file, or whenever the
current page size has been filled.

4, SUBTTL text 1is the text supplied with the
SUBTTL pseudo=-op, 1if one was given in the
source program.

Next, a blank line 1is printed, followed - by the
first line of ocutput.

A line of output on a MACRO-80 1listing has the
following form:

lerf#] [error] loc#m XX XXXX eeo source
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If cross reference information is being output. the
first item on the 1line 1is the cross reference
number, followed by a tab.

A one-letter error code followed by a space appears
next on the 1line, if the line contains an error.
If there is no error, a space is printed. If there
is no cross reference number, the error code column

is the first column on the listing.

The value of the location counter appears next on
the 1line. It 1is a 4=-digit hexadecimal number or
6-digit octal number, depending on whether the /O
or /H switch was given in the MACRO-80 command
string.

The character at the end of the location counter
value is the meocde indicator. It will be one of the
following symbols:

! Code Relative

" Data Relative

{ COMMON Relative
<space> Absolute
’ * External

Next, three spaces are printed £followed by the
assembled code. One-byte values are followed by a
space., Two=byte values are followed by a mode
indicator, Two-byte values are printed in the
opposite order they are stored in, i.e., the high
order byte is printed first. Externals are either
the offset or the value of the pointer to the next
External in the chain.,

The remainder of the line contains the line of
source code, as it was input.

1.11.1 Symbol Table Listing n

In the symbol table listing, all the macro names in
the program are listed alphabetically, followed by
all the symbols in the ' program, listed

alphabetically. After each symbol, a tab is
printed, followed by the value of the symbol. If
the symbol is Public, an I is printed immediately
after the value. The next character printed will

be one of the following.
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1.12

U Undefined symbol.

C COMMON block name. (The "value" of the
COMMON block is its length (number of
bytes) in hexadecimal or octal.)

* ' External symbol.

<space> Absolute value.

1

Program Relative value.

Data Relative value.

COMMON Relative wvalue.

Cross Reference Facility

The Cross Reference Facility is invoked by ‘typing
CREF80. In order to generate a cross reference
listing, the assembler must output a special
listing file with embedded control characters. The
MACRO-80 command string tells the assembler to
output this special 1listing file. (See Section
1,5.26 for the .CREF and .XCREF pseudo-ops.) /C 1is
the <cross reference switch. When the /C switch is
encountered in a MACRO-80 command string, the
assembler opens a .CRF file instead of a .LST file.

Examples:
~*=TEST/C Assemble file TEST.MAC and
create object file TEST.REL
and cross reference file
TEST.CRF.
*T ,U=TEST/C Assemble file TEST.MAC and

create object file T.REL
and cross reference file
U.CRF.

When the assembler is finished, it is necessary to
call the cross reference facility by typing CREFS80.
The command string is:

*listing file=source file

Possible command strings are: The default
extension for the source file 1is .CRF. The /L
switch is ignored, and any other switch will cause
an error message to be sent to the terminal.
Possible command strings are:
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*=TEST Examine f£ile TEST.CRF and
generate a cross reference
listing file TEST.LST.

*T=TEST Examine file TEST.CRF and

generate a cross reference
listing file T.LST.

Cross reference listing files differ from ordinary
listing files in that:

1. Each source statement is numbered with a cross
reference number,

2, At the end of the 1listing, variable names
appear in alphabetic order along with the
numbers of the 1lines on which they are
referenced or defined. Line numbers on which
the symbol is defined are flagged with '#'.
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SECTION 2

" LINK=-80 Linking Loader

2,1 Format gg LINK=80 Commands

2.1.1 LINK-80 Command Strings

To run LINK-80, type L80 followed by a carriage
return. LINK-80 will return the prompt "*" (with
the DTC operating system, the prompt is ">"),
indicating it 1is ready to accept commands. Each
command to LINK=-80 consists of a string of
filenames and switches separated by commas:

objdev1:filename.ext/switch1,objdeVZ:filename.ext,.;.

If the input device for a file is omitted, the

default 1is the currently 1logged disk. If the

extension of a file is omitted, the default 1is

.REL. After each line is typed, LINK will load or

search (see /S below) the specified files. After
LINK finishes this process, it will 1list all

symbols that remained undefined followed by an

asterisk.,

Example:
*MAIN

DATA 0100 0200

SUBR1* (SUBR1 is undefined)

DATA 0100 0300

*SUBR1 |

*/G (Starts Execution - see below)

Typically, to execute a FORTRAN and/or COBOL

program and subroutines, the user types the list of

filenames followed by /G (begin execution). Before

execution begins, LINK-80 will always search the

system library (FORLIB.REL or COBLIB.REL) to’
satisfy any unresolved external references. If the

user wishes to first search libraries of his own,

he should append the filenames that are followed by

/S to the end of the loader command string.
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2.1.2 LINK=-80 Switches

A number of switches may be given in the LINK=-80
command string to specify actions affecting the
loading process. Each switch must be preceded by a
slash (/). These switches are:

Switch Action
R Reset., Put loader back in its

initial state. Use /R 1if you
loaded the wrong file by mistake
and want to restart. /R takes
effect as soon as it is encountered
in a command string.

E or E:Name Exit LINK-80 and return to the
Operating System. The system
library will be searched on the
current disk to satisfy any
existing undefined globals. The
optional form E:Name (where Name is
a global symbol previously defined
in one of the modules) uses Name
for the start address of the
program., Use /E to load a program
and exit back to the monitor.

G or G:Name Start execution of the program as
soon as the current command line
has been interpreted. The system
library will be searched on the
current disk to satisfy any
existing undefined globals if they
exist. Before execution actually
begins, LINK=-80 prints three
numbers and a BEGIN EXECUTION
message. The three numbers are the
start address, the address of the
next available byte, and the number
of 256=byte pages used. The
opticnal form G:Name (where Name is
a global symbol previously defined
in one of the modules) . uses Name
for the start address of the
program.

N If a FILENAME>/N is specified, the
program will be saved on disk under
the selected name (with a default
extension of .,COM for CP/M) when a
/JE or /G 1is done. A jump to the
start of the program is inserted if
needed so the program can run
properly (at 100H for CP/M).
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P and D

/P and /D allow the origin(s) to be
set for the next program loaded.
/P and /D take effect when seen
(not deferred), and they have no
effect on programs already loaded.
The form is /P :ADDRESS> or
/D:ADDRESS>, where ADDRESS> is the
desired origin in the current
typeout radix. (Default radix for
non-MITS versions is hex. /O sets
radix to octal; /H to hex.)
LINK-80 does a default /P:LINK
origin>+3 (i.e., 103H for CP/M and
4003H for ISIS) to leave room for
the jump to the start address.

NOTE: Do not use /P or /D to load
programs or data into the locations
of the loader's jump to the start
address (100H to 102H for CPM and
2800H to 2802H for DTC), unless it
is to load the start of the program
there. If programs or data are
loaded into these locations, the
jump will not be generated.

If no /D is given, data areas are
loaded before program areas for
each module. If a /D is given, all
Data and Common areas are loaded
starting at the data origin and the
program area at the program origin.
Example:

*/P:200,F00

Data 200 300
*/R

*/P:200 /D:400,F00
Data 400 480
Program 200 280

List the origin and end of the pro-
gram and data area and all
undefined globals as soon as the
current command line has been
interpreted. The program informa-
tion is only printed if a /D has
been done. Otherwise, the program
is stored in the data area. '

List the origin and end of the pro-
gram and data area, all defined
globals and their values, and all
undefined globals followed by an
asterisk. The program information
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is only printed if a /D has been
done, Otherwise, the program is
stored in the data area.

S _ Search the filename immediately
preceding the /S in the command
string to satisfy any undefined
globals.

Examples:

* /M List all globals

*MYPROG, SUBROT ,MYLIB/S
Load MYPROG.REL and SUBROT.REL and
then search MYLIB.REL to satisfy
any remaining undefined globals.

*/G Begin execution of main program
2.2 Sample Link

A>L380

*EXAMPL ,EXMPL1/G

DATA 3000 30AC

[304F 30AC 49]
[BEGIN EXECUTION]

1792 14336
14336 -16383
-16383 14
14 112
112 896
A>
2.3 Format of LINK Compatible Object Files
NOTE

Section 2.3 is reference material for users
who wish to know the load format of LINK-80
relocatable object files. Most users will
want to skip this section, as it does not
contain material necessary to the operation
of the package.

LINK-compatible object files consist of a bit
stream. Individual fields within the bit stream
are not aligned on byte boundaries, except as noted
below. Use of a bit stream for relocatable object
files keeps the size of object files to a minimum,
thereby decreasing the number of disk reads/writes.
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There are two basic types of load items: Absolute
and Relocatable. The first bit of an item
indicates one of these two types. If the first bit
is a 0, the following 8 bits are loaded as an
absolute byte. If the first bit is a 1, the next 2
bits are used to indicate one of four types of
relocatable items:

00 Special LINK item (see below).

01 Program Relative. Load the following 16
bits after adding the current Program
base.

10 Data Relative. Load the following 16
bits after adding the current Data base.

11 Common Relative. Load the following 16
bits after adding the current Common
base.

Special LINK items consist of the bit stream 100
followed by:

a four-bit control field

an optional A field consisting

- 0of a two-bit address type that
isthe same as the two-bit field
above except 00 specifies
absolute address

an optional B field consisting
of 3 bits that give a symbol
length and up to 8 bits for
each character of the symbol

A general representation of a special LINK item is:

1 00xxxx yy nn zzz + characters of symbol name
A field B field

XXXX Four-bit control field (0-15 below)

vy Two=-bit address type field

nn Sixteen-bit value

z2z Three-bit symbol length field

The followihg special types have a B-field only:

0 Entry symbol (name for search)
1 Select COMMON block
2 Program name
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2.4

3 - Request library search
4 Reserved for future expansion

The following special LINK items have both an A
field and a B field:

5 .Define COMMON size

6 Chain external (A is head of address chain,
B is name of external symbol)

7 Define entry point (A is address, B is name)

8 Reserved for future expansion

The following special LINK items have an A field
only: '

9 External + offset. The A value will
be added to the two bytes starting
at the current location counter
immediately before execution.

10 Define size of Data area (A is size)
11 Set loading location counter to A
12 Chain address. A is head of chain,

replace all entries in chain with current
location counter.
The last entry in the chain has an
address field of absolute zero.

13 Define program size (A is size)

14 End program (forces to byte boundary)

The following special Link item has neither an A nor
a B field:

15 End file

LINK-80 Error Messages

LINK-80 has the following error messages:

?No Start Address A /G switch was issued,
but no main program
had been loaded.

?Loading Error The last file given for input
was not a properly formatted
LINK-80 object file.

?0ut of Memory Not enough memory to load
program,

?Command Error Unrecognizable LINK-80
command.

?<file> Not Found <file>, as given in the ccmmand

string, did not exist.
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$2nd COMMON Larger /XXXXXX/

$Mult.

$Overlaying [
Data

?Intersecting [
Data

Program}

?Start Symbol - <name>

Above

Origin [
Below

?Can't Save Object File

Program} Area

The first definition of
COMMON block /XXXXXX/ was not
the largest definition. Re-
order module loading sequence
or change COMMON block
definitions.

Def. Global YYYYYY

More than one definition for
the global (internal) symbol
YYYYYY was encountered during
the loading process.

;Start XXXX

,Public = <symbol name> (XXxXX)
;External <symbol name> (XxxXxXx)
A /D or /P will cause already
loaded data to be destroyed.

Area

The program and data area
intersect and an address or
external chain entry is in
this intersection. The
final value cannot be con-
verted to a current wvalue
since it is in the area
intersection.

- Undefined

After a /E: or /G: is given,
the symbol specified was not
defined.

] Loader Memory, Move Anyway (Y or N)?

After a /E or /G was given,
either the data or program
area has an origin or top
which lies outside loader
memory (i.e., loader origin
to top of memory). If a

Y <cr> is given, LINK-80
will move the area and con-
tinue. If anything else is
given, LINK-80 will exit.
In either case, if a /N was
given, the image will already
have been saved.

A disk error occurred when
the file was being saved.
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2.5 Program Break Information

LINK-80 stores the address of the £first free
location in a global symbol called $MEMRY if that
symbol has been defined by a program loaded.
$MEMRY is set to the top of the data area +1.

NOTE

If -D is given and the data origin is less
than the program area, the user must be
sure there 1is enough room to keep the
program from being destroyed. This 1is
particularly true with the disk driver for
FORTRAN-80 which wuses $MEMRY to allocate
disk buffers and FCB's.
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SECTION 3

LIB-80 Library Manager
(CP/M Versions Only)

LIB-80 is the object time library manager for CP/M versions
of FORTRAN-80 and COBOL-80. LIB-80 will be interfaced to
other operating systems in future releases of FORTRAN-80 and
COBOL-80.

3.1 LIB-80 Commands

To run LIB-80, type LIB followed by a carriage
return. LIB-80 will return the prompt "*" (with
the DTC operating system, the prompt is ">"),
indicating it 1s ready to accept commands. Each
command in LIB-80 either lists information about a

library or adds new modules to the library under
construction.

Commands to LIB=-80 consists of an optional
destination filename which sets the name of the
library being created, followed by an equal sign,
followed by module names separated by commas. The
default destination filename is FORLIB.LIB.
Examples:

*NEWLIB=FILE1 <MOD2>, FILE3,TEST
*SIN,COS,TAN,ATAN

Any command specifying a set of modules
concatenates the modules selected onto the end of
the last destination filename given. Therefore,

*FILE1,FILE2 <BIGSUB>, TEST

iseguivalent to
*FILE1
*FILE2 <BIGSUB>
*TEST

3.1.1 Modules

A module 1is typically a FORTRAN or COBOL
subprogram, main program or a MACRO-80 assembly
that contains ENTRY statements.

The primary function of LIB-80 1s to concatenate
modules in .REL files to form a new library. In
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order to extract modules from previous libraries or
.REL files, a powerful syntax has been devised to
specify ranges of modules within a .REL file.

The simplest way to specify a module within a file
is simply to use the name of the module. For
example:

SIN

But a relative quantity plus or minus 255 may also
be used. For example:

SIN+1

specifies the module after SIN and
SIN=-1

specifies the one before it.

Ranges of modules may alsoc be specified by using
two dots:

..SIN means all modules up to and including
SIN.

SIN.. means all modules from SIN to the end
of the file.

SIN..COS means SIN and COS and all the
modules in between.

Ranges of modules and relative offsets may also be
used in combination:

SIN+1,.C0S-1
To select a given module from a file, use the name

of the file followed by the module(s) specified
enclosed in angle brackets and separated by commas:

FORLIB <SIN..COS>

or

MYLIB.REL <TEST>

or

BIGLIB,REL <FIRST,MIDDLE,LAST>
etc.

If no modules are selected from a £file, then all
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3.2

3.3

the modules in the file are selected:

TESTLIB.REL

LIB-80 Switches

A number of switches are used to control LIB-80

operation. These switches are always preceded by a
slash:

/0 Octal - set Octal typeout mode for /L
command.

/H Hex - set Hex typeout mode for /L
command (default).

/U List the symbols which would remain
undefined on a search through the
file specified.

/L List the modules in the files specified
and symbol definitions they contain.

/C (Create) Throw away the library under
construction and start over.

/E Exit to CP/M. The library under
construction (.LIB) is revised to .REL
and any previous copy is deleted.

/R Rename - same as /E but does not exit
to CP/M on completion.

LIB-80 Listings

To list the contents of a file in c¢ross reference
format, use /L: '

*FORLIB/L

When building libraries, it is important to order
the modules such that any intermodule references
are "forward." That is, the module containing the
global reference should physically appear ahead of
the module containing the entry point.  Otherwise,
LINK-80 may not satisfy all global references on a
single pass through the library.

Use /U to list the symbols which could be undefined
in a single pass through a library. If a module in
the library makes a backward reference to a symbol
in another module, /U will 1list that symbol.
Example:
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*SYSLIB/U

NOTE: Since certain modules in the standard
FORTRAN and COBOL systems are always force-loaded,
they will be listed as undefined by /U but will not

cause a problem when loading FORTRAN or COBOL
programs.

Listings are currently always sent to the terminal;
use control-P to send the listing to the printer.

3.4 Sample LIB Session

A>LIB

*TRANLIB=SIN,COS,TAN,ATAN,ALOG
*EXP

*TRANLIB,LIB/U

*TRANLIB.LIB/L

°

(List of symbols in TRANLIB.LIB)

*/E
A>
‘3.5 Summary of Switches and Syntax

/0 Octal - set listing radix

/H Hex - set listing radix

/U List undefineds

/L List cross reference

/C Create - start LIB over ‘
/JE Exit - Rename .LIB to .REL and exit

/R Rename - Rename .LIB to .REL .

module::=module name {+ or - number|

module segquence ::=

medule l . .module l module.. I modulel. .module2

file specification::=filename {<module sequence> {,<module sequence

command::= |(library filename=| |list of file specifications}
{list of switches)
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SECTION 4

Operating Systems

This section describes the use of MACRO-80 and LINK-80 under
the different disk operating systems. The examples shown in
this section assume that the FORTRAN-80 compiler is in |use.
If you are using the COBOL-80 compiler, substitute "COBOL"
wherever "F80" appears, and substitute the extension ".COB"
wherever ".FOR" appears.

4.1 CPM

Create a Source File

Create a source file using the CPM editor.
Filenames are up to eight characters long, with
3=-character extensions. FORTRAN-80 source
filenames should have the extension FOR, COBOL-80
source filenames should have the extension COB, and
MACRO-80 source filenames should have the extension
MAC.

Compile the Source File

Before attempting to compile the progran and
produce object code for the first time, it is
advisable to do a simple syntax check. Removing
syntax errors will eliminate the necessity of
recompiling later. To perform the syntax check on
a source file called MAX1.FOR, type

A>F80 ,=MAX]1

This command compiles the source £file MAX1.FCOR
without producing an object or listing file. If
necessary, return to the editor and correct any
syntax errors.

To compile the source file and produce an object
and listing file, type

A>F80 MAX1,MAX1=MAX1
or
A>F80 =MAX1/L

The compiler will create a REL (relocatable) file
called MAX1.REL and a listing file called MAX1.PRN.

Loading, Executing and Saving the Program (Using
LINK-80)
To load the program into memory and execute 1it,

type
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ASLSO MAX1/C
To exit LINK-80 and save the memory image (cobject
code), type

A>L80 MAX1/E,MAX1/N

When LINK-80 exits, three numbers will be printed:
the starting address for execution of the program,
the end address of the program and the number of
256-byte pages used. For example

[210C 401A 48]

If you wish to use the CPM SAVE command to save a
memory image, the number of pages used is the
argument for SAVE. For example

A>SAVE 48 MAX1.COM

NOTE

CP/M always saves memory starting at 100H
and jumps to 100H to begin execution. Do
not use /P or /D to set the origin of the
program or data area to 100H, unless
program execution will actually begin at
100H.

An object code file has now been saved on the disk
under the name specified with /N or SAVE (in this
case MAX1). To execute the program simply type the
program name

A>MAX1

CPM = Available Devices

A:, B:, C:, D: disk drives

HSR: high speed reader
LST: line printer
TTY: Teletype or CRT

CPM Disk Filename Standard Extensions

FOR FORTRAN-80 source file
COB COBOL=-80 source file
MAC MACRO-80 object file
REL relocatable object file
PRN listing file

CoM absolute file
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CPM Command Lines

CPM command lines and files are supported; i.e., a
COBOL-80, FORTRAN=-80, MACRO-80 or LINK-80 command
line may be placed in the same line with the CPM
run command. For example, the command

A>F80 =TEST

causes CPM to load and run the FORTRAN-80 compiler,
which then compiles the program TEST.FOR and
creates the file TEST.REL. This is equivalent to
the following series of commands:

A>F80
*=TEST
*AC

a>

4,2 DTC Microfile

Create a Source File

Create a source file wusing the DTC editor.
Filenames are up to five characters long, with
1-character extensions. COBOL-80, FORTRAN-80 and

MACRO-80 source filenames should have the extension
T.

Compile the Source File

Before attempting to compile the program and
produce object code for the first time, it is
advisable to do a simple syntax check. Removing
syntax errors will eliminate the necessity of

recompiling later. To perform the syntax check on
the source file called MAX1,type

*F80 ,=MAX1

This command compiles the source file MAX1 without
producing an object or listing file. If necessary,
return to the editor and correct any syntax errors.

To compile the source file MAX1 and produce an
object and listing file, type

*F80 MAX1,MAX1=MAX1
or

*F80 =MAX1/L/R

The compiler will create a relocatable file called
MAX1.0 and a listing file called MAX1.L.

Loading, Executing and Saving the Program (Using
LINK=-80)

To load the program into memory and execute 1it,
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*L80 MAX1/G
To save the memory image (object code), type
*1,80 MAX1/E

which will exit from LINK-80, return to the DOS
monitor and print three numbers: the starting
address for execution of the program, the end
address of the program, and the number of 256-byte
pages used. For example

[210C 401A 48]

Use the DTC SAVE command to save a memory image.
For example

*SA MAX1 2800 401A 2800

2800H (24000Q) is the load address used by the DTC
Operating System.

NOTE

If a /P:ADDRESS> or /D:ADDRESS> has been
included in the loader command to specify
an origin other than the default (2800H),
make sure the low address in the SAVE
command is the same as the start address of
the program,

)

An object code file has now been saved on the disk
under the name specified in the SAVE command (in
this case MAX1). To execute the program, simply

type
*RUN MAX1

DTC Microfile - Available Devices

DO:, D1:, D2:, D3: disk drives
TTY: Teletype or CRT
LIN: communications port

DTC Disk Filename Standard Extensions

T COBOL-80, FORTRAN-80 or
MACRO-80 source file
o relocatable object file

L listing file
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DTC Command Lines
DTC command lines are supported as described in
Section 4.1, CPM Command Lines.

4.3 Altair DOS

Create a Source File

Create a source file using the Altair DOS editor.
The name of the file should have four characters,
and the first character must be a letter. For
example, to create a file called MAX1, initialize
DOS and type

.EDIT MAX1
The editor will respond

CREATING FILE
00100

Enter the program. When you are finished entering
and editing the program, exit the editor.

Compile the Source File
Load the compiler by typing

JF80
The compiler will return the prompt character "*",

Before attempting to compile the program and
produce object code for the first time, it is
advisable to do a simple syntax check. Removing
syntax errors will eliminate the necessity of
recompiling later. To perform the syntax check on
the source file called MAX1, type

* ,=&MAX1.

(The editor stored the program as &MAX1) Typing
,=&MAX1, compiles the source file MAX1 without
producing an object or listing file. If necessary,
return to the editor and correct any syntax errors.

To compile the source file MAX1 and produce an
object and listing file, type

*MAX1R, &MAX1=&MAX1.

The compiler will create a REL (relocatable) file
called MAXTRREL and a listing file called &MAX1LST.
The REL filename must be entered as five characters
instead of four, so it is convenient to use the
source filename plus R,
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After the source file has been compiled and a
prompt has been printed, exit the compiler. If the
computer uses interrupts with +the terminal, type
Control C. If not, actuate the RESET switch on the
computer front panel. Either action will return
control to the monitor.

Using LINK-80
Load LINK-80 by typing

.L80

LINK=-80 will respond with a "*" prompt. Load the
program into memory by entering the name of the
program REL file

*MAX1R

Executing and Saving the Program

Now you are ready to either execute the program
that 1is in memory or save a memory image (cobject
code) of the program on disk. To execute the
program, type

* /G
To save the memory image (object code), type
* /B

which will exit from LINK-80, return to the DOS
monitor and print three numbers: the starting
address for execution of the program, the end
address of the program, and the number of 256-byte
pages used. For example

(26301 44054 35]

Usethe DOS SAVE command to save a memory image.
Type '

+SAV MAX1T 0 17100 44054 26301

17100 is the load address used by Altair DOS for
the floppy disk. (With the hard disk, use 44000.)

An object code file has now been saved on the disk
under the name specified in the SAVE command (in
this case MAX1). To execute the program, simply
type the program name

.MAX1
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Altair DOS = Available Devices

FO:, F1:, F2:, ... disk drives
TTY: Teletype or CRT

Altair DOS Disk Filename Standard Extensions

FOR FORTRAN-80 source file
COB COBOL-80 source file
MAC MACRO-80 source file
REL relocatable object file
LST listing file

Command Lines
Command lines are not supported by Altair DOS.

4.4 ISIS-II

Create a Source File

Create a source file wusing the ISIS-II editor.
Filenames are up to six <characters 1long, with
3=-character extensions. FORTRAN-80 source
filenames should have the extension FOR and
COBOL-80 source filenames should have the extension
COB. MACRO-80 source filenames should have the
extension MAC.

Compile the Source File

Before attempting to compile the program and
produce object code for the first time, it is
advisable to do a simple syntax check. Removing
syntax errors will eliminate the necessity of
recompiling later. To perform the syntax check on
the source file called MAX1.FOR, type

This command compiles the socurce file MAX1.FOR
without producing an object or listing file. If
necessary, return to the editor and correct any
syntax errors.

To compile the source file MAX1.FOR and produce an
object and listing file, type

-F80 MAX1,MAX1=MAX1
or
-F80 =MAX1/L/R

The compiler will create a REL (relocatable) file
called MAX1.REL and a listing £file called MAX1.LST.
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Loading, Saving and Executing the Program (Using
LINK-80)

To load the program into memory and execute it,
type

-L80 MAX1/G
To save the memory image (objéct code), type
-1,80 MAX1/E,MAX1/N

which will exit from LINK=80, return to the ISIS-II
monitor and print three numbers: the starting
address for execution of the program, the end
address of the program, and the number of 256-byte
pages used, For example

[210C 401A 48]
An object code file has now been saved on the disk
under the name specified with /N (in this case
MAX1) .

ISIS-II - Available Devices

:FO:, :F1:, :F2:, oso disk drives
TTY: Teletype or CRT
LST: line printer

ISIS-II Disk Filename Standard Extensions

FOR FORTRAN=-80 source file
COB COBOL~80 source file
MAC MACRO-80 source file
REL relocatable object file
LST listing file

ISIS-II Command Lines
ISIS=-IT command lines are supported as described in n

Section 4.1, CPM Command Lines,
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SERVICING PROCEDURES

Your SuperBrain Video Terminal is warranted to the original purchaser for 90 days from
date of shipment. This warranty covers the adjustment or replacement F.0.B. Intertec’s
plant in Columbia, South Carolina of any part or parts which in Intertec’s judgment shall
disclose to have been originally defective. A complete statement of your warranty rights is
contained on the inside back cover of this manual.

In order to validate your SuperBrain warranty, the Warranty Registration Form (contained
in this section) must be completed in full and returned to Intertec Data Systems within 10
days of receipt of this equipment. Be sure to include the serial number of the specific terminal
you are registering. The serial number of your terminal can be found on the rear |/O panel
next to the power cord. A Customer Comment Card is also enclosed for your convenience if
you desire to make comments regarding the overall operation and/or adaptability of the
SuperBrain to your particular application. Completion of the Customer Comment Card is
optional.

IF SERVICE IS EVER REQUIRED: .

If you should encounter difficulties with the use or operation of this terminal, contact the
supplier from whom the unit was purchased for instructions regarding the proper servicing
techniques. Service procedures differ from dealer to dealer but most Intertec authorized
service dealers can provide local, on-site servicing of this equipment on a per-call or main-
tenance contract basis. Plus, a variety of service programs are available directly from the
factory including extended warranty, a module exchange program and on-site contract
maintenance from over 50 locations in the U.S. Contact our National Service Department
at the factory for rates and availability if you desire to participate in one of these programs.
If you are not covered under one of the three programs described above and service cannot
be made available through your local supplier, contact Intertec’s Customer Service Depart-
ment at (803) 798-9100. Be prepared to give the following information when you call:

1) The serial number of the equipment which is defective. If you are returning
individual modules to the factory for repair, it will be necessary to have the serial
number of the individual modules also. The serial number of the entire terminal may
be found on the rear |/O panel just to the right of the power cord. Module serial
numbers are listed on white stickers placed in conspicuous locations on each major
module or subassembly of the terminal.

NOTE: Individual modules cannot be returned to the factory for repair unless you
originally purchased your unit directly from the factory. If your unit was purchased
through a Dealer or OEM vendor, and you desire factory repair, then the entire
terminal must be returned.

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

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

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

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

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

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

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

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

All equipment returned to an Intertec Service Center must be freight prepaid. Equipment
not prepaid on arrival at Intertec’s Receiving Department cannot be accepted. Upon repair of
the defective equipment, it will be returned to you, F.0.B. the factory in Columbia, via UPS
or equivalent ground transportation unless you specify otherwise.

INSTRUCTIONS FOR HANDLING LOST OR DAMAGED EQUIPMENT

The goods described on your Packing Slip were delivered to the Transportation Company at
Intertec’s premises in complete and good condition. If any of the goods called for on this
Packing Slip are short or damaged, you must file a claim WITH THE TRANSPORTATION
COMPANY FOR THE AMOUNT OF THE DAMAGE AND/OR LOSS.

IF LOSS OR DAMAGE IS EVIDENT AT TIME OF DELIVERY:

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

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

If any concealed loss or damage is discovered, notify your local Freight Agent or Express
Agent AT ONCE and request him to make an inspection. This is absolutely necessary. Un-
less you do this, the Transportation Company will not consider your claim for loss or
damage valid. If the agent refuses to make an inspection, you should draw up an affidavit
to the effect that you notified him on a certain date and that he failed to make the
necessary inspection.

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

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

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

ADDITIONAL TECHNICAL DOCUMENTATION

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

The handling and processing costs of SuperBrain technical documentation is $50. Due to the
large amount of requests being processed and the relatively small handling costs involved,
we must request that you enclose payment ($50) upon return of your Non-Disclosure
Agreement. Normally the documents will be mailed to you within 15 to 30 days after
receipt of your payment and a signed copy of the Agreement. (IMPORTANT: The techni-
cal documentation will be mailed to the address listed at the top of the Non-Disclosure
Agreement.) For prompt processing of your documentation request, please forward your
signed agreement and payment to:

Customer Service Department
Intertec Data Systems Corporation
2300 Broad River Road
Columbia, South Carolina 29210

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

IMPORTANT: Payment must accompany your Non-Disclosure Agreement. Agreements sent
to us without payment will be discarded without notice.
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SUBJECT_wExpanding“mSupeanainuMemory_SizeﬁEer,32K_LQW64K~Qn_ReyisiQn_J_LJﬂLJﬂQdules___
NOTE: This ECO is for Revision 1 CPU Modules only. Refer to ECO #119001 for
e . instructions_for Revision O CPU Modules.

PRODUCT....SuperBrain. ___ . pATE__.January, 1980 gco#_ 010004 page_ 1 orF 1

ASSEMBLY NAME/NUMBER Keyboard/CPU Module

BACKGROUND AND IMPLEMENTATION INFORMATION:

Standard SuperBrain terminals are supplied with 32K dynamic RAM but can be expanded to
64K. The instructions below detail the proper installation of the optional 32K RAM
expansion kit. '

INSTALLATION:

1) Remove cover and locate RAM bank at upper left corner of Keyboard/CPU Module.
(See Figure 1)

2) Install all sixteen RAM chips in the two upper rows of eight sockets each
being careful to notice that all the chips are inserted correctly. (NOTE:
The notch on each chip should be pointing toward the top of the board.)

3) After all sixteen RAM chips have been installed, find the small bare wire
Jumper 1§cated between the two chips designated '74LS157' and '74LS155'. (See
Figure 1

4) Cut the LEFT end of the jumper (end closest to the '74LS157') and reconnect
it to the pad just to the RIGHT of the other end:(the two pads are approxi-
mately 0.1" apart). Installation of the additional 32K is now complete.

Figure 1 - Location of SuperBrain RAM Bank

Install extra 32K of RAM into these 16=——=
sockets (8 sockets each row) 16 RAM
chips are required to enable the extra
32K memory.

Remove and reconnect
Jumper Tocated in this
area

= =2
OPERATION: e Prerslb ezl an s
To operate the SuperBrain with 64K, insert a DOS diskette (configured for 64K) into
drive A. The sign-on message must read as follows:

64K SUPERBRAIN DOS - VER
A

IMPORTANT: Do not attempt to operate the unit with a DOS Diskette configured for 32K.
Tt will not work properly in a 64K machine. The program which allows for configura-
tion of the SuperBrain in 32 or 64K of RAM is entitled 'CPM6420.COM' and is contained
on your CP/M DOS Diskette. The CP/M program MOVCPM, which reconfigures the size of the
Disk Operating System, is not supplied on the DOS diskette. Intertec offers only two
RAM configurations - 32K and 64K - so there should be no need to reconfigure the
operating system to any other size.

See reverse side for additional information
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SUPERBRAIN DOS 3.0 DESCRIPTION

DOS 3.0 has two major differences from the previous versions of SUPERBRAIN DOS. First,
DOS 3.0 incorporates CP/M 2.2 and secondly, the physical sector length of the diskette has been
changed from 128 bytes/sector to 512 bytes/sector. An increased diskette capacity {40 kilobytes
per diskette) is the result of these alterations.

The updated DOS requires the use of a VERSION 3.0 or higher PROM Bootloader. The
version number can be easily verified by performing a system reset with no diskettes in the drives.
The version number will be displayed in the sign-on message.

Also included on this diskette are four different operating systems to facilitate the copying of
128 byte/sector diskettes to 512 byte/sector diskettes. They are the following:

32CPM5/56.COM — 32K DOS; Disk A is 512 bytes/sector;
Disk B is 512 bytes/sector

32CPM5/1.COM — 32K DOS; Disk A is 512 bytes/sector;
Disk B is 128 bytes/sector

64CPM5/56.COM — 64K DOS; Disk A is 512 bytes/sector;
Disk B is 512 bytes/sector

64CPM5/1.COM — 64K DOS; Disk A is 512 bytes/sector;
Disk B is 128 bytes/sector

The distribution copy is initialized as a 64K system with both disk drives programmed to
accept a 512 byte/sector diskette. This was done so a copy of the distribution diskette can be
easily made before attempting to change operating systems.

NOTE: THE STANDARD SUPERBRAIN IS SHIPPED WITH A 32K MEMORY.
"THEREFORE, A 32K DOS MUST BE GENERATED BEFORE
PERFORMING ANY FILE MANIPULATIONS.

RECOMMENDED OPERATING PROCEDURES

To insure that the proper operating system for your SUPERBRAIN version is utilized, the
following procedure should be performed. This procedure describes the generation of an operating
system on a newly formatted diskette.

1) Insert a blank diskette into Disk B.
2) Format the diskette using the FORMAT30.COM program. Type ‘FORMAT30’ (Return)

NOTE: DRIVE B CAN ONLY BE FORMATTED IF IT IS NOT DESIGNATED
AS A 128 BYTE/SECTOR DRIVE.

3) Select one of the two 512/512 operating systems and put it on Disk B.

EXAMPLE:
If you have a 32K system and you want to copy the distribution diskette, do the
following:

Type ‘32CPM5/5" (RETURN)

System responds with

‘SOURCE DRIVE NAME (OR RETURN TO SKIP)
Type RETURN

-System responds with

DESTINATION DRIVE NAME (OR RETURN TO REBOOT)
Type ‘B’

System responds with

DESTINATION ON B, THEN TYPE RETURN
Type RETURN

When function is complete, type RETURN.
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4) Remove the diskettes and interchange them in the drives.
5) Do a system reset. The system should sign-on with the generated DOS message.
6) Copy the programs from Disk B to Disk A using the PIP program.

Now that a back-up copy has been generated, any one of the four operating systems can be
put on disk A by following the above procedures and using Disk A as the destination.

To copy 128 byte/sector diskettes to a 512 byte/sector diskette, use either 64CPM5/1.COM
or 32CPM5/1.COM. Put the 512 byte/sector diskette in Disk A and the 128 byte/sector diskette
in Disk B.

32K BIOS PROGRAM

The BIOS portion of the DOS is supplied as a source program (32BS5/5.ASM) to facilitate
the modification of the software drivers for peripheral devices. This program can be edited,
assembled, and integrated into the DOS. Any extra routines should only be added in the
designated area of the BIOS program.

SOFTWARE/HARDWARE COMPATIBILITY

DOS 3.0 can only be operated on SUPERBRAIN units that have a REV-01 processor PC
Board, and then only certain REV-01 boards quality. If your system does not have a REV-01
board, then DOS 3.0 cannot be used on that system. However, REV-01 boards that do not
qualify can be factory retrofitted to support DOS 3.0.

To determine if your machine can support DOS 3.0 software, it is necessary to visually
inspect the Processor board. This is done in the following manner:

1) Remove power from unit.

2) Close door on disk drives.

3) Remove cover by removing four screws. (2-front, 2-rear)

4) To determine if the board is at the correct revision level, the number 15632000-01 should
be on the top right hand corner of the board and there should be two blue ribbon-cable
connectors mounted on the board.

If the board does not meet both conditions, it will not support DOS 3.0

B) If the board is REV-01, one more condition must be met. There should not be a 356391 or
35392 IC installed in the location shown in the diagram on the attached page. If an IC is
present in that location and you would like to use DOS 3.0, contact the factory for
pricing and scheduling.

WHITE CONNECTOR

5-POSITION ' sevns
DIP SWITCH
(BLUE) .
74 L8245 Tkdekddk
xsé\ 35391 OR b
AN 35392 N

Direct all inquiries to:

CUSTOMER SERVICE
INTERTEC DATA SYSTEMS
2300 BROAD RIVER ROAD
COLUMBIA, SC 29210

TELEPHONE: 803/798-9100




= INTERTEC ‘ | TECHNICAL BULLETIN
j E DATA DS - 912A
SYSIEMS

® Corporate Headquarters: 2300 Broad River Road, Columbia, South Carolina 29210 e 803/798-9100 ¢ TWX: 810-666-2115

DATE OF THIS RELEASE.._November, 1979  page. 1l _oF .6 _BULLETIN #_B119004
ASSEMBLY NAME/NUMBER._..DOS_DISKETTE PRODUCT __SuperBrain /
REFERENCE ECO#...._ N/A DISTRIBUTED TO.. APPROVED_ A

USING THE "INP:" AND "OUT:" FEATURES OF PIP
TO FACILITATE FILE TRANSFERS TO AND FROM THE SUPERBRAIN

The SuperBrain is presently equipped with one RS-232-C serial interface port (labeled
'Main' on the rear panel). This interface is programmed for the following mode:

\
/L-A luatly Qus. Poct Asynchronous
Aedvatly B 1200 Baud
Thic proceduce (e agﬁy 8 bits
1 Stop Bit

Svperoega € No Parity

This port is also wired so that the SuperBrain appears as a processor rather than as
a terminal. If it is to be used as a terminal, pins 2 and 3 in the RS-232-C cable
must be interchanged.

Files can be transferred using the PIP program as described in Section 6.4 of the
Operator's Manual entitled "An Introduction to CP/M Features and Facilities." When
the SuperBrain transmits serial data, the destination is designated as a list (LST:)
device; when receiving, the source device is considered a reader (RDR:).

The serial port may also be considered as an input (INP:) or output (OUT:) port. When
used in this mode, the operator has the option of communicating to the sending/re-
ceiving device via the SuperBrain console before actual files are transferred.

Files transferred via the serial port must be in Intel hex format or ASCII. Binary
files must be converted to hex files by utilizing the HEXGEN.ASM program before being
sent to the SuperBrain. BASIC files must be saved in the ASCII format it they are to
be transferred to the serial interface.

(NOTE: "When ASCII files are transferred using the INP: or OUT: format, all data en-
tered by the Operator on the console will also appear in the ASCII file. Undesired
data must then be edited by using ED.COM).

Sequence of Operation:

1. Connect SuperBrain MAIN port to console input of host computer. Be sure host
computer is set to 1200 baud.

2. The largest program that can be transferred by PIP is 25K. If programs are
larger than 25K, then programs most be broken down into smaller segments
25K or smaller.

3. A1l commands must be entered on the SuperBrain in the following sequence:

Contact the Customer Service Department at the address above for additional information on this bulletin.
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A. To transfer ASCII file - ABC. ASM - from SuperBrain to host:

A> PIP OUT: = ABC. ASM (Keyboard entry)

ECHO (Y/N) Y » (Computer responds)
(Keyboard entry)

+ (Computer responds)

Now the SuperBrain will act Tike a dumb terminal for host computer.
Any keyboard entry will be sent to host computer and displayed on

screen.
+ PIP ABC.HST = CON:ﬂ (Keyboard entry)
‘ (Computer responds)
(CTRL) (B) (Keyboard entry - these two

keys at the same time)

NOTE: Underlined characters are typed by customer.
"o " represents a carriage return.

Now the file is being transferred and should be displayed on the screen.
When the file has been transferred the operating system will show the
prompt symbol. :

A> PIP OUT: = EOF: (Keyboard entry)

ECHO (Y/N) Y » (Computer responds)
(Keyboard entry)

+ (Computer responds)

(CTRL) (B) (Keyboard entry - these two

keys at the same time)

Now the file transfer has been completed; both computers should
return to the operating system.

B. To transfer binary file - ABC.COM - from SuperBrain to host:

A> PIP ABC.TST = INP: (Keyboard entry)

ECHO (Y/N) Y » (Computer responds)
(Keyboard entry)

+ ' (Computer responds)

Now the SuperBrain will act 1ike a dumb terminal for the host
computer. Any keyboard entry will be sent to the host computer
and displayed on the screen.

+ PIP ABC.HEX = CON:) (Keyboard entry)

Contact the Customer Service Department at the address above for additional information on this bulletin.
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NOTE: The binary file on the SuperBrain will be transferred in
INTEL HEX format. After the transfer use LOAD or DDT and
SAVE to change. HEX file to a binary, COM file.

(CTRL) (Z) (Keyboard entry - these two
keys at the same time)

End of file, Control Z? (Computer responds)

(CTRL) (Z) (Keyboard entry - these
two keys)

Now the host computer is set up to input a file. The SuperBrain
will return to the operating system with its prompt.

A> HEXDUMP ABC.COM) (Keyboard entry)
At this point the file will be transferred in HEX format and
displayed on the screen. When the transfer is complete the
SuperBrain will return to the operating system.

C. To transfer ASCII file - ABC.PRN - to SuperBrain from host:

A> PIP ABC.PRN = INP: (Keyboard entry)

ECHO (Y/N) Y y, (Computer responds)
(Keyboard entry)

+ (Computer responds)

Now the SuperBrain is ready for input from host. The keyboard
entry will be sent to the host and displayed on the screen. Now
set up commands to output from the host.

+ PIP CON: = ABC.PRN) "~ (Keyboard entry)

The file ABC.PRN on the host is now being input to the SuperBrain
and displayed on the screen. After the file has been transferred,
the SuperBrain should return to the operating system; if it does
not, then type (CTRL) (Z) simultaneously.

D. To transfer binary file - ABC.COM - to SuperBrain from host:

(NOTE: Before transferring to SuperBrain, either HEXGEN.ASM or
HEXDUMP.COM must be transferred to the host.)

e
WMWM%WW@J =4
oL AL Tl oA ST PAUVA oot

Contact the Customer Service Department at the address above for additional information on this bulletin.
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1) Using HEXDUMP. COM

(Keyboard entry)
(Computer responds)
(Keyboard entry)
(Computer responds)

A> PIP ABC.HEX = INP: [H] -
ECHO (V/N) Y #

+

Now the SuperBrain ready to accept input. NOTE: Since a binary
file is transferred in INTEL HEX format, the .HEX file on the
SuperBrain can be changed using LOAD or DDT and SAVE, to a binary
file.

+ HEXDUMP ABC.COM)' (Keyboard entry)

The file is now being transferred and also displayed on the screen.
When the transfer is complete, the SuperBrain will return to the
operating system. .

2) Using HEXGEN. ASM
Look at source listing:

ORG 6000H

LXI SP 6400H

LXI D, 6000H *ending address
LXI H, 100H *beginning address

- The origin and the SP will need to be modified for your particular
system. (For example: 32K system use ORG 5000H, and SP, 5400H.)
You may also change H,D to suit program size; register H is loaded
with the end address of the program to be transferred and register
D has the beginning address (most programs begin at 100H). Now run
assembler to generate HEXGEN.HEX. You are ready to begin.

A> PIP ABC.HEX = INP: [H] (Keyboard entry)

ECHO (Y/N) Y » (Computer responds)
(Keyboard entry)

+ (Computer responds)

At this point the SuperBrain is ready for input and the host must
be set up to output the HEX file.

+D0T (Keyboard entry)
Version 1.4 (Computer responds)

Contact the Customer Service Department at the address above for additional information on this bulletin.
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Now we have loaded DDT into the host system.

-IABC.COM Keyboard entry)
Ry
NEXT PC Computer responds)

end and starting address)

-THEXGEN .HEX , Keyboard entry)
»”

(

OA00 0100 EThese two numbers are the
(
(

NEXT PC
60B8 0100

Computer responds)

At this point the host computer has 2 programs loaded into
memory, one above the other. One is the program to be transferred
and the other to generate the INTEL HEX format.

-GGOOO)_ (Keyboard entry)
(The number is the same
as ORG in the source listing)

Now the file is being transferred and will be displayed on the
screen. After the program has been transferred, the SuperBrain
will return to the operating system.

3) To change back to a binary file, follow this procedure:

A> LOAD ABC.HEX)_ (Keyboard entry)

LAST ADDRESS XXXX (Computer responds)
FIRST ADDRESS XXXX

BYTES READ XXXX

RECORDS WRITTEN XX

A>

Now there are two files: one HEX and one binary.

or

A> DDT ABC.HEX (Keyboard entry)

Version 1.4 # (Computer responds)

Next PC

ABCD 0100

(CTRL) (C) (Keyboard entry - both keys

at same time)

Contact the Customer Service Department at the address above for additional information on this bulletin.
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A> SAVE XX ABC.COM) (Keyboard entry)

NOTE: XX = A times 16 + B
under NEXT

Now there are two files: one .HEX and one binary.

Contact the Customer Service Department at the address above for additional information nn this hulletin,
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COMPATIBILITY INFORMATION FOR REVISION 3 AND 4
OF THE INTERTUBE AND SUPERBRAIN MAIN POWER SUPPLY MODULE/ASSEMBLY

Revision 4 of the SuperBrain Main Power Supply Module is compatible only with
Revision 1 of the SuperBrain Keyboard/CPU Module and any revision level of the
InterTube Processor Module.

Revisions 1 - 3 of the SuperBfa1n Main Power Supply can be used only with Revision
0 of the SuperBrain Keyboard/CPU Module and any revision level of the InterTube
Processor Module.

CAUTION: Attempts by the customer to connect incompatible Power Supply Modules
with either Keyboard/CPU Modules or Processor Modules will cause severe, irreparable
damage to all modules connected in this manner.

Since compatibility must be observed when interchanging modules, it is necessary
for all customers to specify the revision level of any module which is requested
to be sent from our Service Department prior to return of a defective module. Rev-
ision Tevels of all modules/subassemblies are listed as a suffix number of the
standard Intertec module part number. Example: Intertec number 1424002-04 would
specify revision level "4" of the SuperBrain Main Power Supply.

Contact the Customer Service Department at the adrrase ahove for additional information on thic bullatin.
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SUPERBRAIN CPU MODULE REVISION 1
SERIAL COMMUNICATIONS DIPSWITCH SETTING PROTOCOL

Starting with Revision 1 of the SuperBrain Keyboard/CPU Module (all factory produced
units effective January 10, 1980) there exists a small 5 position dipswitch located
in the upper right hand corner of this module. This switch is used to control
various clock parameters to and from the MAIN USART. For normal use these switches
should be set as follows:

1 - OFF, 2 - OFF, 3 - ON, 4 - ON, 5 - OFF

Listed below is a brief description of the function of each of these switches:

1 - External TX Clock to MAIN USART - Originates from Pin #15 on
MAIN RS232 connector at rear of terminal.

2 - External RX Clock to MAIN USART - Originates from Pin #17 on
MAIN RS232 connector at rear of terminal.

3 - Internal TX Clock to MAIN USART - When on this switch enables
the built-in baud rate generator (Western Digital BR-1941).
NOTE: When this switch is in the 'ON' position switch 1 MUST
be in the 'OFF' position.

4 - Internal RX Clock to MAIN USART - When this switch is in the
'ON' position switch 2 MUST be in the 'OFF' position.

5 - Internal Baud Clock to MAIN Port - This switch enables the
transmission of the internal baud rate clock (Western Digital BR-1941)
to the main RS232 port - this signal will appear on Pin #24 of
the main port when this switch is in the 'ON' position. If this
switch is not used, it should be left in the 'OFF' position to
avoid any possible conflict with external RS232 signals.

Contact the Customer Service Department at the address above for additional information on this bullétin.






STATEMENT OF LIMITED WARRANTY

_For ninety (90) days from the date of shipment from our manufacturing plant at 2300 Broad River Road, Columbia, South Carolina, Intertec warrants,
to the original purchaser only, that its products, excluding software products, will be free of defective parts or components and agrees to replace or repair
any defective component which, in Intertec’s judgment, shall disclose to have been originally defective. Intertec neither offers nor implies any warranty
whatsoever on any software products. Furthermore, Intertec’s obligations under this limited warranty are subject to the following conditions:

LIMITED WARRANTY REPAIRS

Unless authorized by written statement from Intertec, all repairs must be done by Intertec at our plant in Columbia, South Carolina. Return of any and
all parts and/or equipment must be freight prepaid and accompanied by an Intertec Return Material Authorization number which must be clearly visible
on the customer’s shipping label. Return of parfs or equipment contrary to this policy shall result in the material being refused, and the customer being
invoiced for any replacement parts, if any were previously issued, at Intertec’s standard prices.

When making repairs or replacing parts in accordance with this limited warranty, Intertec reserves the right to alter and/or modify specifications of this
equipment.

Upon completion of the repairs, Intertec will return the equipment, freight collect, directly to the customer from whom it was sent via UPS or equivalent
" ground transportation.

Authorization to return equipment for repair can be obtained by writing Intertec at the address stated herein or by calling our Customer Service
Department at 803/798-9100.

In the event Intertec shall authorize repair of its equipment, in writing, by an authorized repair agent, then Customer shall bear all shipping, packing,
inspection and insurance costs necessary to effectuate repairs under this warranty.

EXCLUSIONS

The Limited Warranty provided by Intertec Data Systems Corporation does not include:

(a) Any damage or defect caused by injuries received in shipment or any damage caused by unauthorized repairs or adjustments. The risk of loss or
damage to the equipment shall pass to the Customer upon delivery by Intertec to the carrier at Intertec’s premises.

(b) Repair, damage or increase in service time caused by failure to continually provide a suitable installation environment including, but not limited to,
the failure to provide, or the failure of, adequate electrical power, air-conditioning, or humidity control.

(c) Repair, damage or increase in service time caused by accident or disaster, which shall include, but not be limited to, fire, flood, water, wind,
lightning, transportation neglect, misuse and alterations, which shall include, but not be limited to, any deviation from the original physical, mechanical
or electrical design of the product.

(d) Any statements made about the equipment by salesman, dealers or agents unless such statements are in a written document signed by an officer of
Intertec Data Systems Corporation. Such statements do not constitute warranties, shall not be relied on by the buyer, and are not part of the contract for
sale. .
(e) Any damage arising out of any application for its products other than for normal commercial and industrial use, unless such application is, upon
request, specifically approved in writing by Intertec. Intertec products are sophisticated data processing units and are not sold or distributed for personal,
family or household purposes.

(f) Software, including either source code, obiject code or any computer program used in connection with our equipment, whether purchased directly
from Intertec or from an independent source.

WAIVER OF ALL EXPRESS OR IMPLIED WARRANTIES

Our limited warranty to repair or replace defective parts or components for ninety (90) days after shipment from our Columbia plant is being offered in
lieu of all express or implied warranties.

INTERTEC MAKES NO EXPRESS WARRANTY OTHER THAN THE LIMITED WARRANTY SET FORTH ABOVE, CONCERNING THIS PRODUCT OR TS
COMPONENTS, NOR DO WE IMPLIEDLY WARRANT ITS MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

All statements, technical information and recommendations contained in this and related documents are based on tests we believe to be reliable, but
the accuracy or completeness thereof is not guaranteed.

THE FOREGOING LIMITED WARRANTIES ARE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, EXCEPT AS TO CONSUMER GOODS IN
WHICH CASE THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE APPLY ONLY FOR THE PERIOD OF THE
LIMITED WARRANTY.

PURCHASERS CF CONSUMER PRODUCTS SHOULD NOTE THAT SOME STATES DO NOT ALLOW FOR THE EXCLUSION OF CONSEQUENTIAL
DAMAGES OR THE LIMITATION OR THE DURATION OF IMPLIED WARRANTIES SO THE ABOVE EXCLUSION AND LIMITATION MAY NOT BE
APPLICABLE.

THIS LIMITED WARRANTY GIVES THE PURCHASER SPECIFIC LEGAL RIGHTS, AND THE PURCHASER MAY ALSO HAVE OTHER RIGHTS WHICH MAY
VARY FROM STATE TO STATE.

LIMITATION OF REMEDIES

INTERTEC SHALL NOT BE LIABLE FOR ANY INJURY, LOSS OR DAMAGE, DIRECT OR CONSEQUENTIAL, TO PERSONS OR PROPERTY CAUSED
EITHER DIRECTLY OR INDIRECTLY BY THE USE OR INABILITY TO USE ITS PRODUCTS AND/OR DOCUMENTS. SUCH LIMITATION IN LIABILITY SHALL
REMAIN IN FULL FORCE AND EFFECT EVEN WHEN INTERTEC MAY HAVE BEEN ADVISED OF THE POSSIBILITY OF SUCH INJURIES, LOSSES OR
DAMAGES.

Before purchasing or using, the Customer shall determine the suitability of Intertec’s products and documents for his intended use and assumes all risk
and liability whatsoever in connection therewith. :

THE LIMITED WARRANTY TO REPLACE OR REPAIR PARTS OR COMPONENTS FOR NINETY(90) DAYS IS THE EXCLUSIVE REMEDY PROVIDED TO THE
CUSTOMER AND THE LIABILITY OF INTERTEC WITH RESPECT TO ANY OTHER CONTRACT, SALE OR ANYTHING DONE IN CONNECTION
THEREWITH, WHETHER IN CONTRACT, IN TORT, UNDER ANY WARRANTY, OR OTHERWISE, SHALL NOT EXCEED THE PRICE OF THE PART OR
COMPONENT ON WHICH SUCH LIABILITY IS BASED.

Rights under this warranty are not assignable without the express prior consent, in writing, of Intertec Data Systems Corporation, and, regarding the
terms of such consent in writing, the assignee shall have no greater rights than his assignor.

In the event the Customer has any problem or complaints arising out of any breach of our limited warranty, including a failure to make repairs in
accordance with the warranty, or unsuccessful repair attempts by an authorized repair facility, the Customer is encouraged to inform Intertec, in writing,
-of his or her problem or complaint. Any such writing should be addressed to Intertec Data Systems Corporation, 2300 Broad River Road, Columbia, South
Carolina, 29210 and should be marked with the phrase “*Warranty Claim."”
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