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CP/M Utility |,

/0 Port Baud
Rate Programmer Wl

Back in October of 1983 | had performed
Pat Swayne’s 4MHz modifications which
appeared in REMark issues 34 and 38. Hav-
ing been impressed with the new operating
speed of my H89A, | decided to try operating
the H19 terminal portion at 19200 baud.
These two factors when combined produced
an outstanding increase in operating speed.
Some programs such as basic sorting
routines that output listings to the console
now run at lightning speed! Of course, the
Heath documentation does not guarantee
that the H- 19 will operate at 19200 baud
without dropping characters, | decided to try
it anyway. My system seems to work fine at
4MHz and 19200 baud. | was using CON-
FIGUR to change the baud rate of the com-
puter and then switching the H-19 portion
offline and entering ““Escape rM" on the
keyboard, and then going online again. | did
not want to change the settings of the
switches on the CPU and Terminal circuit
boards for the reasons Pat Swayne men-
tioned in his 4MHz article - to keep the
hardware compatible with obsolete systems
which you cannot (or may not want to) mod-
ify.

Now the problems. Some programs send a
master reset to the terminal (Escape z) for
many reasons. (It's probably the easiest way
to erase the 25th line.) This will reset the
baud rate to that chosen by the dip switch on
the terminal logic board. If your CPU is run-
ning at 19200 baud and an Escape z is sent to
the terminal, you can no longer communi-
cate with the CPU unless you switch the
terminal offline and type ‘‘Escape rM”, then
switch back online. This escape sequence
will restore the terminal baud rate to 19200.
What you need is a utility program to conve-
niently set the baud rate of both the CPU and
terminal, so that you can run at the standard
9600 baud when you wish, and then switch
to 19200 baud for those long text editing
sessions which used to seem to take forever
to page back and forth. There is a good
reason for running a slow terminal. Try list-
ing a program in MBASIC with the console
running at 19200 baud and you will find that
itis hard to stop the listing at the right time to
view the desired line numbers. At this baud

Rick Swenton

SETBAUD. ASM I/0 PORT BAUD RATE PROGRAMMER
BY RICK SWENTON 18-0CT-83

; THIS PROGRAM WILL CHANGE THE BAUD RATE OF ANY OF THE FOUR

; H-89 SERIAL I/0 PORTS BY PROGRAMMING THE NECESSARY

; INFORMATION INTO THE 8250 ASYNCHRONOUS COMMUNICATIONS ELEMENT
; FOR THE SELECTED PQRT. IF THE CONSOLE PORT IS BEING CHANGED,
; THE PROGRAM WILL ALSO SEND THE CORRESPONDING ESCAPE SEQUENCE
; TO THE H-19 TERMINAL. THE PROGRAM IS MENU DRIVEN AND WILL

; PROMPT THE OPERATOR FOR TWO SELECTIONS:

; 1 - THE DESIRED PORT 2 — THE DESIRED BAUD RATE
ESC EQU 27 ; ESCAPE

CR EQU 13 ; CARRIAGE RETURN

LF EQU 10 ;LINE FEED

CRT EQU OOEBH ; CONSOLE PORT

B11D EQU 0417H ;BAUD RATE DIVISOR FOR 110 BAUD

; BDOS SYSTEM CALLS

BDOS EQU

5 ;BDOS JUMP VECTOR
PSTRF EQU 9 ; PRINT STRING FUNCTION
RCONF EQU 1 ;READ CONSOLE CHARACTER FUNCTION
TPA EQU 100H ; TRANSIENT PROGRAM AREA STARTING ADDRESS
ASEG ; REQUIRED FOR M80 MACRO ASSEMBLER
ORG TPA
START: DI ;DISABLE INTERRUPTS

; SAVE OLD STACK AND SET UP NEW ONE

;

LXI H,0 ;CLEAR H,L

DAD SP ; GET STACK POINTER

SHLD OLDSP ; SAVE IT

LXI SP,STACK ; SET UP NEW STACK

SENDEV: LXI D, DEVM ;D,E POINT TO DEVICE SELECTION MESSAGE

CALL OUTS ; PRINT MESSAGE

CALL INC ;GET THE SELECTION FROM THE OPERATOR
SUI 'l ; SUBTRACT ASCII BIAS

Jc SENDEV ; BAD ENTRY

CPI '4'-"1'+1 ; GREATER THAN 47
JNC SENDEV ; BAD ENTRY

MOV B,A ; TEMP STORAGE

LXI H,BPT ;POINT TO START OF BASE PORT TABLE

LXI D,D ;CLEAR D,E

MOV E,A ;STORE A IN E

DAD D ;RAISE H,L BY A

MOV AM ;GET PORT VALUE FROM THE TABLE

STA BPTM ; SAVE IT

LXI H, DMEST-9 ;POINT TO START OF DEV MESSAGE TABLE-9
LXI D,9
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rate, they whiz right by you! You need the MOV AB :GET THE SELECTION

ability to change baud rates at will. Heath INR A

provides a program to set the baud rate of the ;

printer. It is called SETLP.COM. This pro- FINDEV: géi 2 ggéi:M:NI,; iy °

gram allows the operator to change the baud INZ FINDEV :LOOP UNTIL DEVICE MESSAGE FOUND
rate of the printer port by typing a console SHLD DMESTM : SAVE DEV MESSAGE LOCATION

command. This would be great to change ;
SENDB: LXI D,BAUDM :D,E POINT TO BAUD RATE SELECTION MESSAGE

the.baud rate‘ of the console port with one CALL oUTS . PRINT MESSAHE
major exception: you need to change the CALL INC ;GET THE SELECTION FROM THE OPERATOR
terminal baud rate to match the new CPU su1 Al ; SUBTRACT ASCII BIAS
baud rate. So | decided to write a program JCI SENDB i BAD ENTRY
: Vit : 0
which can change the baud rate of the con- S:c . SENDBA 1 s GREATER THAN It
sole portofﬁthe CPU aswell asthe terminalin MOV B, A . TEMP STORAGE
one operation. While | was writing the pro- INR A
gram, it became evident that it would be LXI H, BRDVT-2 ;POINT TO BAUD RATE DIVISOR TABLE-2

easy to include the option of changing the ’
FINDD: INX H :RAISE H,L TWICE

baud rates of any of the four serial 1 /O ports INX u
and only update the terminal baud rate if the DCR A . DECREMENT A
operator has selected the option to do so. JINZ FINDD ;LOOP UNTIL A=0 THEN DIVISOR FOUND
MOV E.M ;GET THE BAUD RATE DIVISOR FROM
INX H ; MEMORY AND PLACE IN
About the Program - SETBAUD.ASM MoV DM . REGISTERS D,E
, . ) . XCHG ;SWAP H,L - D,E
This program is written in 8080 assembly SHLD BRDVTM | SAVE BAUD RATE DIVISOR
language using the standard format recog- LXI H,ESEQT—4 ;SET H,L TO ESCAPE SEQUENCE TABLE—<
nized by the CP/M Assembler (ASM.COM) LXI D,4
and Microsoft’s Macro-80 Assembler MoV AB ; GET SELECTION
(M80.COM,) and others. [t uses system calls ) INR A s INCREMENT
to the CP/M operating system to print mes- ;-INDE: DAD D RAISE H,L BY 4
sages to the console terminal, read input DCR A ; DECREMENT A
from the console keyboard, and send the JNZ FINDE ; LOOP UNTIL ESCAPE SEQUENCE FOUND
Escape sequence to the terminal to update its SHLD ~ ESEQTM ;SAVE LOC OF ESACPE SEQUENCE
; - LXI H, BMEST-6 ;SET H,L TO BAUD RATE MESSAGE TABLE-6
baud rate if required. It can update any of the
: LXI D,6
four serial 1/O ports of the H89 computer: MOV AB .GET SELECTION
Console - 350QQ (OE8H), Printer - 340Q INR A ; INCREMENT A
(OEOH), TTY - 320Q (0ODOH), and ;“I op D b RAISE H L BY 8
Modem - 330Q (OD8H). If the operator NDP: ECR . D ECREMENT
selects to modify the baud rate of the con- INZ FINDP ;LOOP UNTIL PRINT MESSAGE FQUND
sole, the appropriate Escape sequence is sent SHLD BMESTM ; SAVE LOCATION OF MESSAGE
to the terminal to modify the baud rate of the :
[ e of the CPU is ;
tern;'lpa:jbefore the baud rate of the CPU SETUP:  CALL CRLF NEW LINE
modined. LHLD DMESTM ;GET LOC OF DEVICE MESSAGE
XCHG ;SWAP H,L — D,E
. CALL  OUTS ;PRINT IT
!have used comment statements extensively X1 D, BMESS ' POINT TO BAUD RATE MESSAGE
in the program to help others to understand CALL OUTS PRINT THE MESSACE
its operation. The first part of the program LHLD BMESTM ; GET LOC OF BAUD RATE MESSAGE
saves the stack pointer and sets up a new ACHG ;SWAP H,L - D,E
) CALL  OUTS ;FINISH THE MESSAGE BY PRINTING NEW BAUD RATE
oCP ’
stack so that we can return directly to CP/M LHLD  ESEQTM :GET LOC OF ESCAPE SEQUENCE
after execution without re- booting. Then we XCHG 'SWAP H.L - D.E
print the menu of selections and prompt the LHLD BRDVTM ; GET BAUD RATE DIVISOR INTO H,L
operator to enter the selections. The LDA BPTM ;GET THE BASE PORT VALUE INTO A
il between the computer and cPI CRT ;SEE IF THE BASE PORT IS CONSOLE
dialogue E“fk . P cz oUTS ;SEND H-19 ESCAPE SEQUENCE IF CONSOLE
operator looks like this: LXI H, 200H ;PLACE TIMING CONSTANT IN H,L
) CALL  DELAY ;AND WAIT FOR THE DUST TO SETTLE
170 F’ort Baud Rate Programmer Version 1.0 LHLD BRDVTM {GET BAUD RATE DIVISOR
by Rick Swenton ~ 18-Oct-83 LDA BPTM ;GET THE BASE PORT VALUE INTO A
i . ) CALL  INITACE ;UPDATE THE ACE
Which /0O Device do you wish to set? CALL CRLF \NEW LINE
EI ; ENABLE INTERRUPTS
1 - CONSOLE 2 - PRINTER LHLD  OLDSP ;GET THE OLD STACK POINTER
PORT OE8H PORT OEOH SPHL ; RESTORE IT
RET ;DONE, RETURN TO CCP
3 - TTY 4 - MODEM ;

PORT 0DOH PORT 0D8H ;
; CONSOLE INPUT/OUTPUT ROUTINES PERFORMED

(Operator now makes selection:) ; THROUGH CP/M SYSTEM CALLS

1 ; READ A CHARACTER FROM THE CONSOLE
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Select the new Baud Rate:

A - 110 D - 1200 G - 4800
B - 300 E - 2400 H - 9600
C - 600 F - 3600 | - 19200

(Operator now makes selection:)
|

Console Baud Rate now set to 19200

The program printed all of the above
dialogue at the old baud rate. Then the pro-
gram determined which baud rate and port
were selected and sent “Escape rM” to the
terminal. It then called the INITACE sub-
routine to initialize the port. The H89 and
H89A use an Asynchronous Communica-
tions Element IC to do the parallel to serial
conversion. The INITACE subroutine is very
similar to the routines used in Heath’s
SETLP.COM and the BIOS for CP/M to pro-
gram or reprogram the ACE. | have increased
a delay so that the program would run at
both 2 and 4 MHz without any changes.
After the ACE is programmed, the program
will return to the CP/M operating system by
restoring the old stack and returning to the
Console Command Processor.

There is one precaution when typing this
program. There are several “/look-up’’ tables
at the end of the program which have afixed
number of bytes in the tables. These have the
labels:

DMEST (Device Message Table)
BMEST(Baud rate Message Table)
BRDVT(Baud Rate Divisor Message Table)
ESEQT(Escape Sequence Message Table)
BPT(Base Port Table)

These tables MUST by typed exactly as
shown or the program will run improperly or
not at all.

This program can be modified for
specialized applications. However, it will
not run on the Heath H-8 computer because
of the different port assignments and the dif-
ferent IC's used. (I believe the H-8 uses the
8251 instead of the 8250 IC. The differences
are drastic.)

To copy this program on disk, you need a
text editor. Type the program carefully and
name the program: SETBAUD.ASM. Then
invoke the CP/M Assembler by typing: ASM
SETBAUD.abc where “‘a’ is the disk drive
which has the source file (SETBAUD.ASM),
“b" is the disk drive where the assembler
will save the .HEX file, and "¢’ is the disk
drive where the assembler will save the Print
Listing (use a *‘Z”" here to suppress the Print
Listing). After assembly, use the LOAD.COM
program to convert the .HEX file into a .COM
file. Type: LOAD n:SETBAUD where “'n” is

INC: PUSH
PUSH
PUSH
MVI
CALL
POP
POP
POP
RET

; SAVE THE ENVIRONMENT

; CP/M FUNCTION NUMBER IN C
;BDOS RETURNS THE CONSOLE CHAR IN A

;RESTORE THE ENVIRONMENT

) SEND CARRIAGE RETURN AND TWO LINEFEEDS TO THE CONSOLE

CRLF: LXI

; PRE-REQUISITE:
OUTS: PUSH
PUSH
PUSH
MVI
CALL
POP
POP
POP
RET

INITACE

; PREREQUISITES:

INITACE: MOV
XCHG
LXI
MVI
ADD
MOV
MOV

MVI
CALL
INR

MVI
CALL
MOV
MOV
CaLL
MOV
ANI
INR
CALL
MOV
CPI
MVI
JC
ORI
CALL
DCR
DCR
XRA
CALL

ACE1:

D, CRLFT

;SET D,E TO CR,LF,LF MESSAGE

PRINT A CHARACTER STRING ON THE CONSOLE

D,E HAS THE LOCATION OF THE STRING

Wwox

C,PSTRF
BDOS

- INITIALIZE AN

H,L CONTAINS

; SAVE THE ENVIRONMENT

; CP/M FUNCTION NUMBER IN C
; BDOS PRINTS THE STRING UNTIL '$§'

; RESTORE THE ENVIRONMENT

8250 ACE

THE BAUD RATE DIVISOR WORD

A CONTAINS THE BASE PORT

UTACE+1

A, O0OFH
OUTACE
M,B
AE
OUTACE
A,D
OOFH

M
OUTACE
M,C
B110 SHR 8
A3
ACE1

4
OUTACE
M

M

A
QUTACE

; SAVE BASE PORT VALUE IN B

;SAVE BAUD RATE DIVISOR IN D,E

;SET H,L TO LOCATION TO PLACE PORT VAL
;SET BAUD RATE ACCESS BIT ON BASE+3 PORT
; GET ACTUAL PORT

;SAVE IN C FOR LATER

; AND MODIFY THE PORT VALUE WHICH
;FOLLOWS THE OUT INSTRUCTION

; SET DIVISOR LATCH ACCESS BIT

;SEND IT TO THE ACE

;RAISE THE BASE PORT VALUE BY ONE

;TO MODIFY THE MODEM CONTROL REGISTER
;AND SET DSR & CTS HIGH FOR DIABLO

; AND OTHER PRINTERS WHICH REQUIRE THEM
; SET PORT TO LEAST SIG BYTE

;SEND IT TO THE ACE

; SET PORT TO MOST SIG BYTE

; AND TURN OFF CONTROL FLAGS

; INCREMENT THE PORT NUMBER

;SEND IT TO THE ACE

;RESET PORT TO DIVISOR LATCH ACCESS
;IF SET FOR GREATER THAN 110 BAUD
; THEN SET NO PARITY, 8 BIT WORDS,
;IF 110 THEN JUMP TO ACE1

;IF NOT 110 THEN SET TWO STOP BITS
;SEND IT TO THE ACE

;NOW SET PORT FOR INTERRUPT CONTROL
;BY DECREMENTING THE PORT NUMBER TWICE
:DISABLE ALL DEVICE INTERRUPTS
;DISABLE INTERRUPTS

DELAY FOR APPROXIMATELY FOUR CHARACTER TIMES

; (DELAY WILL BE TWO CHARACTER TIMES IF RUNNING AT 4 MHZ)

XCHG
DELAY: DAD
DAD

DAD H

DAD
DAD
DAD

LOOP: DCX

I T I

; PUT BAUD RATE DIVISOR IN H,L
; MULTIPLY BY 32 TO GET DELAY

N
’

’

;DECREMENT THE COUNT

1 STOP BIT
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QUTACE: OUT 000H

DMEST: DB

BMESS: DB

BMEST: DB

BRDVT: DW

MOV AL ; GET THE LEAST SIG BYTE

ORA H ;OR IN MOST SIG BYTE

JNZ LOOP ; LOOP BACK IF NON-ZERO RESULT
RET ;

SELF-MODIFYING OUT INSTRUCTION USED BY INITACE

; THE PORT VALUE IS ALTERED
RET ;BY PLACING THE VALUE IN
; LOCATION OUTACE+1

FIRST PART OF CONFIRMATION MESSAGE
SELECTED DEVICE MESSAGE TABLE

ONE OF THESE MESSAGES ARE SENT TO THE CONSOLE

TO CONFIRM THE SELECTED I/0 DEVICE

THERE MUST BE NINE ASCII CHARACTERS IN EACH MESSAGE
LEADING CHARACTERS ARE ASCII NULS

TRAILING CHARACTER IS ASCII SPACE

'Console §'
DB 'Printer §'
DB 0,0,0,0,'TTY §°'
DB 0,0, 'Moden §'

SECOND PART OF CONFIRMATION MESSAGE

'Baud Rate now set to §'

THIRD PART OF CONFIRMATION MESSAGE
BAUD RATE MESSAGE TABLE

ONE OF THESE MESSAGES ARE SENT TO THE CONSOLE
FOLLOWING THE ABOVE PRINT MESSAGE

TO CONFIRM THE BAUD RATE SELECTION

THERE MUST BE SIX ASCII CHARACTERS IN EACH MESSAGE
INCLUDING TRAILING SPACES

'110 §'
DB '300 §'
DB '600 §'
DB '1200 §'
DB 12400 §'
DB 13600 $'
DB '4800 §'
DB '9600 §'
DB 1192008

BAUD RATE DIVISOR TABLE FOR 8250 ACE

0417H ;110 BAUD
DW 0480H ; 300 BAUD
DW OOCOH ;600 BAUD
DW QO060H ; 1200 BAUD
Dw O030H ; 2400 BAUD
DW 0024H ;3600 BAUD
DW 0018H ;4800 BAUD
DW ODOCH ; 9600 BAUD
DW 0006H ;19200 BAUD

"AWTI VM 403ei9dOo

o1pey IndjRWY OS[® SI YOIy [68H I

jjim aH wweidold WONdT ue ydnoiy

1y8noq oy Aym s ey jurese Jeqr op YIAIN
paiajus apod aulydewW JO YQ 13A0 YIM

’

’

’

ESEQT: DB

BPT: DB OE8H

DEVM: DB

Joypny 3y} Jnoqy

SIH "SWRISAS [BASINSY W 1OIDIN pazLaInd
-wo) pue siawjyoidI Inding 1e1nd
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BAUD RATE ESCAPE SEQUENCE TABLE FOR H-19

IF THE OPERATOR HAS SELECTED TO MODIFY THE BAUD RATE OF
THE CONSOLE, THEN ONE OF THE FOLLOWING ESCAPE SEQUENCES
WILL BE SENT TO THE H-1S TERMINAL

THERE MUST BE FOUR ASCII CHARACTERS IN EACH MESSAGE

ESC, 'TA$" ;110 BAUD
DB ESC, 'rC$’ ;300 BAUD
DB ESC, 'rD$"' ;600 BAUD
DB ESC, 'TE$’ ;1200 BAUD
DB ESC, 'rH$' ;2400 BAUD
DB ESC, 'rI$' ;3600 BAUD
DB ESC, 'rJ§’ ;4800 BAUD
DB ESC, 'rL$’ ;9600 BAUD
DB ESC, 'rM$’ ;19200 BAUD

I/0 BASE PORT ASSIGNMENT TABLE

;CONSOLE PORT 350Q
DB OECH ; PRINTER PORT 340Q
DB ODOH ; TTY PORT 320Q
DB 0D8H ; MODEM PORT 330Q

SIGN-ON MESSAGE

THIS MESSAGE IS PRINTED AT THE CONSOLE TO PROMPT

; THE OPERATOR TO SELECT THE DESIRED I/0 DEVICE

TO BE MODIFIED

juny oneH

3|} WOD' 4810
Aue 31| un1 agq mou ued WOD ANVE LIS
"9AUP 1P paydads uo WODANVELIS
131§ Y} AJe3ID [|IM JoPEO| 3YL “XIH ANVE
-13S 31l YL SBY ydlym SAUD XSIp Ay

ESC, 'EI/0 Port Baud Rate Programmer Version 1.0',CR,LF
DB ' by Rick Swenton 18-0CT-83',CR,LF,LF
DB 'Which I/0 Device do you wish to set?',CR,LF,LF
DB '1 - CONSOLE 2 — PRINTER 3 - TTY 4 — MODEM!'
DB CR,LF
DB ' PORT OE8H PORT DECH PORT ODOH PORT ODBH®
DB CR,LF,LF,7,'$"’




BAUD RATE PRINT MESSAGE
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H89/Z90’s CAN
NOW DEAL WITH
A FULL DECK!

THE ORIGINAL ALL-IN-ONE
ACCESSORY BUS EXPANDER.

MH89+3 doubles expansion capacity. Allow
for 6 right-hand type cards instead of the usuat 3.
Room at last to run those neat accessory boards ﬁ
you've seen advertised!

Piggyback mothertoard installs internally with a
screwdriver in just minutes — with no mod
tions! 3 slots exactly duplicate the originals. The
3 added slots occupy unused addresses and
iminate previous conflicts. 100% compatible
h all accessory boards!

No overheating problems! Simple design draws
tle power. Leaves plenty of overhead for the
minimal load of most accessories. Full technicat
information provided.

The best news about this “"No-hassle” design is

the price — Q=F< “_ mQ About 1/3 the

price of other selutions!

Price includes assembled and tested MHB89+3
expander, complete instructions and one (1) year
warranty. CA residents add 6% tax. USA include
$5 shipping. Foreign add $10. Telephone and
CDD orders accepted.

mako data products

1441-BN. RED GUM,ANAHEIM, CA92806
PHONE (714) 632-8583

EPSON Printers CANW Do Graphicsl

9,.ﬁ

2 AN s :
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TRUE GEAPHICS FOR EP3SON PRINTERS

® MIGBAPH will turn your EPSON printer into a graphics plotter for
personal or business needs! Make your EPSON plot an unlimited
number of artistic sketches, geometric designs, and business
graphs, which would not be possible without MXGRAPH. MXGRAPH runs
under CP/W or HDOS operating systems ONLY oo the H/Z-89 and HB/Z7-30
computer systems. Requires a serial EPSON printer equipped with
bit plot graphics. Specify HDOS or CP/M, hard or soft sectored
5.25" disk. MIGRAPH is ONLY $59.95 $29.97!

LETTER QUALITY PRINTING FOR THE EPSON

® MIPRINT generates almost LETTER-QUALITY printing on an EPSON
printer equipped with bit plot graphics! MXPRINT sends your files
to the printer to be printed at 10 cpl by 6 1lpi. Each character 1is
plotted by a 9x24 dot matrix. MXPRINT includes MXFONT for
generating your own character fonts., MXPRINT requires CP/M Version
2.2.03 or later for operation on an H-8, H/Z-8%, or H/1-90; or
CP/H-85 for operation on an H/Z-100. Specify hard or soft sectored
5.25" disk. MWXPRINT is ONLY $19.97¢

WORDSTAR ENHANCER

* WOVA The WordStar®® Enhancer! Add full use of ALL your keypad
AND special function keys to WordStar. Greatly increases speed and
ease of editing text, 25th line prompts you. NOVA REQUIRES
HEATH/ZENITH DISTRIBUTED WORDSTAR, NOVA requires CP/M Version
2.2.03 or later for operation on an H-B, H/71-89, or H/21-90: or
CP/M-85 for operation on an H/1-100. Specify hard or soft sectored
5.25" disk. NOVA i3 ONLY $39.95 $2u4.97

Z-100 ELECTRONIC FILING CABINET

® EFC - The Electronic Filing Cablinet is a screen-oriented database
management package. EFC 13 human engineered to allow ANYONE to
store and retrieve any and all data as if you were indeed pulling
files from a cabinet. Use EFC as a PERSONAL FILING SYSTEM for all
your personal needs from financial accounts data storage to the
household grocery list. Available for Z-DOS on the H/Z-100.
Electrinic Filing Cabinet is ONLY $39.97!

INTERLACED GRAPHICS PACKAGE

% JLG GRAPHICS - Resldent Interlaced Graphics Package! ILG is a
resident 8088 assembly language interlaced graphics package, 1In
interlaced mode pirxel resolution is 640x by 480y. Includes a 256
interlaced character font set. Once loaded, ILG remalins resident
in system memory f[or easy interface by any high level language or
assembly language module. ILG includes many examples to interface
to the various languages as well as an interlaced screen-dump to an
EPSON or Diablo printer. ILG interfaces directly with all the
MicroSoft compllers (PASCAL, FORTRAN, COBOL, ZBASIC), assembler
(MASH-86) and the Z-BASIC interpreter. 64K video ram chips are
required for operation in interlaced mode. Runs under Z-DOS on the
H/Z-100. ILG GRAPHICS 1is ONLY $39.97!

PRINTING THAT OMNLY A DIABLO CAN DO

b LETTERIT generates poster quality lettering on any DIABLO
u«»lﬂmﬂﬂl Prints proportional about 3 char per finch by 2 lines per
inch (Nx24% matrix). Includes DBFONT for generating your own
lettering. LETTERIT requires CP/M Version 2.2.03 or later for
operation on an H-8, H/Z-89, or H/2-90; or CP/W-B85 for operation on
an H/Z-100, Specify hard or soft sectored 5.25" disk. LETTERIT 1is

ONLY $19.971

MICRO INNOBATIONS

2455 Sylvania Avenue
Toledo, Chio 43613

VISA and MASTERCARD Orders Welcomel 8

PHONE ORDERS CALL: (%19) 271-1235 T
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