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Those readers that ordered the 1979
volume should now have them in hand., If
by chance you do not have yours,please
write., Copies are available for §$6.00.
As it turned out this volume required
significantly more work than originally
anticipated. I hope it reflects the
adaltlonal effort expended.

I have learned of an AIM 65 users
club that is located in Iowa. The club
fees are $8.00 a year which includes a
subscription to a monthly newsletter,
This club occasionally makes volume
purchases for its members., Contact
Cedar Valley Computer Association PO Box 671
Marion, IA 52304, |

One place 10 purchase the PL/65 ROMs
is from Compas Microsystems PO Box 687
Ames, IA 50010, The price is §125. There
mey be other places to purchase itnese ROMs.
A review of PL/65 will appear in a later
issue of the newsletter. | |

An item I would like to touch on this
issue is voice I/0 for the AIM €65. There
has been little published, to my knowledge,
on computer (micro) voice. There are
commercially available boards that give
a specific computer voice capability, but
that doesn't help AIM 65 users. Wwhat 1
would like to see is the accumulation of
regources and then we could build from
there, If any readers are aware of any
regources or have an uderstanding of the
concepts, let me know. Perhaps with the
collective efforts of readers we can
publish a software and hardware model.
should be built with as little nardware
as possible to allow readers with little
hardware experience 1o use the model as

well @

It
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Build A

Tod Loofbourrow's "How To

- Computer Controlled Robot" has a chapter

on voice input to a close relative, KIM-1.
I believe this book from Hayden could get
us off on the right foot.

Thanks to those that responded to my
guestions in.the.May/June 1ssue, Most
respondees have about 4K of RAM, either
or both of the assembler ROM and BASIC
ROMs, use both ROM sets equally, are good
to intermediate programmers. lMany of
the answers suggested peripherals such as
additional memory, terminals or video
displays, but very little was mentioned
about software.

Denald Clp.on

Dongld Clem

Copyright ) 1980 Donald Clem Jr
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Larry Hollibvaugh
1708 S.E. Bybee

Portland, OR 97202
I have been experimenting with sound

effects on my AIM 65, using the AY=3-—
8910 Programmable Sound Generator (PSG)
from General Instrument. While 1 was
hooking it up to my computer, my wife
asked me, "So, what can it do¥". After
a week of whistles and beeps, phasors
and falling bombs, she still wanted T0
know, "What can it do%". S0 now 1%
dials the telephone. This seems 10O
have answered her question, even though
it only scatches the surface of possi-
bilities for this remarable device.
| For those of vou unfamilisr with the
AY-3-8910 PeG, it is a Large Scale In-
tegration 1,0, which can produce a wide
variety of complex sounds under software
contrcl. ©1 contains three tone genera-
tors, a noise generator, three MiXers,
an anvelope generaior, amplitude conirol
and three D/A convertors. Also in the
chip are twe SBe-bit 7/0 ports which are
independent of the sound generalor.
This is a complex and powerful device.
A detailed discussion of its internal
srchitecture is beyond the scope and
intent of this article. The reader 1s
referraed to an excellent article by
Steve (Clarcia entitled "Sound O0ff", 1in
the July, 1979 issue of Byte. Or write
o General Instrument Corp., Micro-
lectrenics Division, 600 We John Ste,
. Hicksville, NY 11802, and requesti the
AY=3%-8910 Data Manual,

The wurpose of this article is 10
describe how 1 used the P3G 1o produce
the dual-tone frequencies used in Touch-
Tone disling, along with a method of
storing and retrieving phone numbers 1o
be dialed. |

The numbers are stored 1n memery
uging ATM's huili-in text editor. AS
many numbers as memory permits may be
stored in the text buffer. They must be
stored in the format of (LABEL)=(NUMBER)
where {LABEL) is any character siring to
unigquely identify (NUMBER), with the ex-
ception that it may not start with the
MY symbol. (NUHBER) is the acituai nun-
ber 4o be dialed, and it can include
dashes, etc., to make it more readables
The number must be terminated with a
gspace of carr, return, and only one en-
try per line will be recognized DY the
dialing program. An equals sign (=) is
used to seperate (LABEL) and (NUMBER).
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Listing 1 is the program to select
and dial the numbers stored in the text
buffer. The program first prompis the
user with a slash (/). The number to be
dialed may now be specified in one of

three ways:

1. By entering enough characters of

(LABEL), starting with the first char.,
to distinguish it from any that precede
it in the text buffer, Type RETURN to
dial., The program starts at the top of
the text buffer and dials the first num-
ber whose label starts with the char.'s
entered. 1f no match is found, ERROR 1is
displayeds

2. By entering the "#" symbol as
the first character after the prompt.
This is used to dial a number that may
not be in the text buffer., The program
will re-prompt with "="., Now enter the
actual number to be dialed, and type
RETURN,

3. Bv typing RETURN as the first
character after the prompt. This will

predial the last number dialed.

Actual dialing is accomplished via
acoustic coupling (holding the phone's
mouthpiece up to the PSG's speaker), or
direct comnection to the phone lines
through a phone company-provided inter-
face device., Be careful about legal
restrictions of direct connection.

Figure 1 shows how I have the PSG
connected on my AIM. If you choose to
connect yours differently, the software
will need to be changed accordingly.
The subroutines SETUP, ADDRS, and SETI
contain all of the 6522 VIA control
instructlonss.

Of special importance is the frequency

of the clock for the PSG. The data
tables labeled TBL1 and TBL2 at the end
of Listing 1 are for a PSG operating at

1,78977 MHz, To use at a different fre-

quency, the following formula may be
used to calculate the necessary values
for the data tables:

fGLOCK
16£T

Where:  TP10 = decimal equivalent of
tone period (convert to
hex for data tables)

input clock frequency

TP10 =

fCLOCK
T

{

desired tone freguency




Figure 2 shows the frequencies used 1n
Touch~Tone dialing, and how they relate
to the data tables in Listing 1.

The program is fully commented and
should be fairly easy to understand. 1t
makes extensive use of AIM's editor.and
monitor subroutines to conserve memorye.
The routine NXLINE is a loose copy of
UPNO in the monitor listing, and the
overall search routine is a modified
version of AIM's FCH sub. The tones are
cenerated by the routine starting at
TONES.

I hope this helps you explain those
strange sounds to YOUR wife. '"Look,
dear, it does something!"”.

385178598
Ytal MHZ

DIGIT

e RO O ~I OIS WN =0

FIGURE 2

TELEPHONE  FREQUENCIES

(Hz)

941,1336
697, 1209
697,1536
697, 1477
770,1209
770,1336
({0 V41

852,1209

852,1336
852, 1477
41,1207
4T V4T

H.

G XADEC TMAL

DATA

{1,204
AO,5C
AQ,D4
AO, 4C
91,50
91,54
91,4C
85400
83,54
85,40
{155C
11,46
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s TOUCH~TONE TELEPHONE
USING THE AY-3-8910 PSG

we Wh

R wbég
Lo

: 7ZERD PAGE
NOWLN=$DF
STRING=%$EB
FLAG=$FR
YSAV=§FF

§
. 6522 VIA ACCESS:

UDRB=§A0CO
UDHA=$A00
UDDRRB=$A00Z
UDDRA=$A003
e MONTTOR BQUAT!
CKBRRO=35 48R
EQUAL=BRTDY
FLET=8E837
RLANE = ”?E & 5
READ=8R93C
EORUB=5EBO5T
SUTWVmwhwﬁ?A
CRCK=%EAZ4
HEX=8$BATD
PLNE=SFT727
TOPNO=3F8BC
ATBOT=$F8ES
ADDA=EFI92A

&

W
2

. USER ACCESS HOOK;

#4100
JMP DIAL

s
¥=5200

s MATN PROGRAM STARTS HERE
s ENTRY POINT TO DIAL UShrn

USAGE:

DIALER

BY LARRY R. HOLLIBAUGH

]

SPRCIFIRD

NTAL JSR PSLA . PROMPT USER WITH */*

DY #0 :SET UP FOR DELETES

FINDY JSR RDRUB
CPY #0
BHE FINDZ
STY FLAG
CMP #8D
B0 REDIAL
L;MP #ﬁ#ﬂ
BNE FINDZ
STA STRING
JSR BEQUAL

: INPUT CHARACTER

; I LRST CQAR9

: INIT FLAG FOR TEST SRCH
:REDIAL LAST #7

:CODE FOR NUMERICAL ENTRY

: PROMPT USER WITH "="

INC FLAG :BYPASS TEXT SRCH

TNY
FIND2 CMP #$D
BEQ FIND3

STA STRING,Y
INY :NEXT CHAR

: SAV.

+ ACCOUNT FOR "=" IN STRING
s DONKEY

e

G LT
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CPY #$10
BNE FIND1
FIND3 LDA #$D
STA STRING,Y

_l

LDA #{STRING s S
STA NOWLN :AS C
LDA #3STRING

STA NOWLN+1

LDA FLEG

BNE REDIAL

s NUMER1C

s 1IN CASE OF NUM.,
END STRING WITH CReee
T UP STRINGe s
URRENT LINE

s FLAG NOT ZERO
ENTRY-DIAL IT

s INLTLATE TJKT SHLARCH

STY YSAY

.16 CHAR'S MAX

ENTRY

GANS o o o

: CHARACTER ENTRY COUNT

JSR TOPNO $SET NOWLN=TOP OF BUFFER

JMP FINDS
NXLINE LDY #0O
JSR ATBOT
BCS NONE
NXT1 LDA (NOWLN)Y
BEy NONE 0F TE
INY

CMP #$D
BNE NXT1
TYA _
JSR ADDA
FINDS LDY #O
FIND7 LDA (NOWLN
BNE FIND8 sEND O
NONE JMP CKERO
FIND8 CMP #$D
BE( NXLINE
CMP STRING,Y
BNE NXLINE

: LOCATH

INY :YES~-NEXT C
- CPY YSAV
BNE FIND7

?

REDIAL JSRH CRCK

STY YSAV SAV.
TAY

s Uk Y AS POINT'

s CURRENT LIN

Y 5TE

. START SEARCH

AT BOTTOM?

L

ST FOR BND

AT BUFFRE

F TEXT

s MATCHY
s NO=NEXAT LINE

HAR

s PRINT

END OF LINK

1

. ADVANCE TO NEXT LINE
+ START WITH FIRST CHAR
)Y ;GET CHARACTER

BUFFERY

s KND OF BUFFER=NO MATCH
s KEND OF LINKT

s ALL CHAR'S TESTED?Y

DISPLAY

JSR BLANK OUTPUT A SPACE
JSR PLNE SHOM CURRENT LINE

JSR SETUP :GUARANTEE 6522 STATE

JSR CLRPSG ;RESET PSG

LDY #0

TAB INY $ADVANCE THROUGH LINE...

LDA (NOWLN)Y

CMP #$D ;UNTIL CR...

BEQ BXIT

CMP #"=" :0R EQUAL SIGN FOUND

BNE TAB

TONES INY

LDA (NOWLN)Y NEXT # TO BE DIALED...
CMP #$D 3;OR "SPACE" ENCOUNTERED

BEL EXIT

JSR HEX ;CONVERT TO HEX

BCS TONES

IGNORF NON-NUMBERIC
# POINT
H TO PSG DATA

L1




L —

. TRL1 FOR PSG TONE A
R SET ;:ﬂND TQ PSG
Lﬁﬁ-ﬁz s GG ADDR
. . |
3

DA TRL2,Y VALUE FOR PSG TONE B
TSR SETT EEZND TO PSG

LDX #7 :PSC ENABLE REG ADDR

LDA #$FC  ENABLE TONES ON CH A&B
TSR OE

INX :PSG CH A AMPLITUDE
| s MAX AMPLITUDE

INX P ¢ CH B AMLITUDE
ISR SETT - MAX AMLITUDE

i

LDE #$3C
LDY #0

- VALUES FOR TONE DURATION

Joh DELAY

Jo0 CLERPSG
LDX #5174
LA

- TURN OFF TONES
VALUE FOR SILENCE DURATION

JSR DELAY _
LDY YSAV ;RECOVER # POINTER
JMP TONES ;DIAL NEXT NUMBER

s SUBHOUTINES START HRERE
SETUP LDA UDDREB

th #%  +TDRB BITS O & 1 = OUTPUTSe s
STA UDDREB  :BITS 2 = 1 UNCHARNGHD
LDA UDRE

=l

AND #$FC  3DRB BITS O & 1 = 00ceo
STA UDRE ::BITS 2 - 7 U 'EANGﬂD
LDA #§FF

STA UDDHA  ;DDRA = OUTPULS

BALT RIS

5
CLRPSG LDX #%F ;PSG REG ADIR
LD4 #0  3PSG DATA

e

£Lﬁﬁﬁfafiﬁ SET1  sWRITHE TO PSG

DX s NEATD ADDR
BPL, CLRLP $UNTIL ALL SET TO ZERO
RTS

&

ADDRS STX UDRA
PHA

DA TIDHEEA
ORA #3 S WLATCH ADDRESSY MODE
ADDRY ST4 UDRB
AND #4%%C "PSG INACTIVE" MODE
STA UDRB
PLA

TS

@
i

SET1 JSE ADDRS :WRITE X TO PSG AS ADDR
STA UDRA  ACC TO PSG AS DATA

PHA

LDA UDRS

ORA 2  "WRITE TO PSG™ MOD.
“Mﬁ ADDR1T  :BRANCH ALWAYS

3
5

. X=ADDR TO PSG

4

ok

DELAY DEX
BNE DLYLP
RTS

DLYLP DEY
BE( DELAY
JMP DLYLP

DATﬁ FOR PSG TON

: ONE BYTE FROM EACH TABLE

= SILENC.
o 1

“DJELWTONSS@ Qe

TBL1 BYT $77,3A0

.L

E FREQUENCIES

%
BYT $40,%40,%$91, %91

.BYT $91,$83,$83, §83;
BYT $77,%77,0,0,0,0

BLZ

;—amn B ©

JBYT $4C, 50

LAST JEND

;H¥ 38948 “SOUNDT
GEM. PURFOSE SUES

;BT LARRY

i ZERD PAGE LSAGE -
*=¥16
FARAM #=%+410

R w i

o it" J@':h’%“'é"’i

;rE““ VIR RCCESS
+=EHARA

ULER #=#4q
JORAM #=w4q
JEDRE #z=wse
JGDRA sk=weq

*=F0298

PIMITIALIZE &522 yurIy
SETUR OLDR #7

=1H UODRE

SeETURL LDR 86

=TR ULREB

LEH #3FF

~TH URDRA

FT“

s TURN OFF ALL SOLMD
L{_ﬁﬂ‘ f‘ LD?;{ %%ﬁg,

WL $8

CLRELR OISR OSETH

e

BRL CLELP

FTS

:—-a-

nE ALNRESS
Hﬂiiﬁ __,T.-,f J[ﬁ:ﬁjﬁH
PHA
LR #3
STH UDRE
LOR #8
= TH UGEE
FLA
RT5S

BYT §54,§5C

BYT $54,$4C, §5C, $54
5354?340
«BYT $5C,$4C,0,0,0,0

HOLL IBRUGH .

y
{%sﬁ@

FOR

L

¥
253,445
697?8?

Cy,D E, I
(*=A,#=B)

HRITEE
;f T P9
SETONE LA FARAN. Y
SETL ISR ADDE
WEITE 2TR UGREARH
FHA
LOH #2
=TH UGREE
LA #3
=18 UDEE
FLA
PTE

HFTTEE HLL 0OF FARAN

T FSG AT LATA
SETHLL = Te HESRY

: RERD FEDOHM PSR AT

c HDOE REF. BY ¥
FET Hl o Hﬁ&
RLF=0 LIe #09
=] H ﬁﬁ&?%

LD R

STr UDED
LoA LDRRH

FH .

J=k S TuFl

FiH

RED 2175, A

ETS

E CBYYT EFF, FF, 3FF

TS
BYT $F, $FF, $F. $1F
BYT §FFL1F.$1F. $1F
CEWT IFF, 1FF. §F

E;"’*F

RN 7
LT ERD
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Steve Bresson

1302 Strawberry Lane

Hanover, MD 21076
OFFSET LOAD

This program loads an object program
from tape at an offset from the save
address. This is useful for those who
have prom programmers. It could also
be useful for relocatable programs-sagve
one copy to tape, then load it into
where 1ts needed.

Assemble the program to tape, load at
an offset so the program is in RAM, then
program the PROM with it. It displays
the number of hex bytes 1n each record,
the save address, and one past the end
address.

misjen peies =sbet wsbs ks . B BN S B WA AN TEEEE i e e ey e p—a—

CLFOFFSET=FFG8 — = AR
IH=T F=0L00L T=Z ———

4 AeGn-0els é?ﬁﬂ% i’ﬁ'ET
13 OE0D-GELS ;ﬁiﬁf?+14.eu.:*q
¥ BElE-8EZF
& t:hF -@AEdS
2 AkR45-8ESD ——HEGE AN E=- =g
- - =gt HLGDHE=FERE]
= wEab-8Ero
3 BETH
- a-BEgDh ==[RAR SNDR=EA44C
1 WEﬂDﬂﬁEjE SeE R
3 FFRE3- | ~ ==HEEEA CRLOW=$EALZ

==G300 WHEREI=¥EG4E

—_ ==@EET IHALL=3E227
S =E R Gl IHBLL=FE23:

-t: EI :" E"J
UFFSET=FEBR
IN=T F=0L000 T=2

SLECK=%EB4[:

z=@aiy CHEKRE=$ES4E

U3 RO —

MEM FRIL FF@C GaaE MUMA=$ER4:

==l BLANEZ=$EEZE

==GEABDR WRITRZ=$EZLE

=080 OQUTRUHT=3E375 |

" : E .-. =
AR EREIY

=REE0 REYTE=$EZFD

e - . . ==@E33 ZTEYTe=%¥Eql:
THE HBUOYE HUK LLED

THE CUPY WRICH MRS ~=={RGE CKSUM=$RA4LE
LOARDEDR IN AT AN T

GFFSET OF $FFB@.

WHEN IT RTTEMPTED TO

SHYE SF4> AT SFFGC

I7T BEHCUURTERED H

il TE ERERORE SINCE

RoaMs DONT WREITE TO

WL L

T

STeWE BRFESSOH

1208 STrHuBEMEY LA
HAEMOYER, MD 2047
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e v R K
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ﬁﬂ-—“hh—ﬂ-d-h-hﬂ-m_-—lh——m—-—ﬂul——

ZHE1ER
RDICAY
2DEEaF
Fi[fl" 'Hd

= JFﬁF

I W LA
i 50

el
e B b TS Y
T FID ET L) g £
P [FE T T
G NN T

AURE &K £ N KON LR L

-I‘.“ -I:|-| LI | ll‘- I-r-.. |r|ll I‘I-I
IR B T | Ld 1 Lot

BEtE SRR
SR =t
Bni0a4
EREE Yo
==@F
HE
SRRESR
CHERNE:
SHRRIEE:
sLHRGE
SRd DA
=@k 453
HDBED
el
=X
~alk

H I

1 I I

)
ATy

.

1

R I I S
=E1zk4
Y

RIL I
~whEE-

DULZ=$ETZ20
LKERR=$E3E5

| w=$16C
AF IMP OLOAD

JMP OLOARD
JMP OLORD

#=5F 3P

4 OLORD

J5E M566
J5F RDDHE
LDR RDDE
STH Bigs
LR ADDR+1
=TH OFF+1

J5K CRLGH

ISR WHERE]

gL ORDD

Ny

CHE #;

ERE GLORDT
J>E CELOW
J=p CLECE
5K CHEEHRF

. T

LA

Ei RNk
HEERE
SR L

“HEKHRE

LN LI T N e
A AN ZA

P [ T R

]J"‘I- -
% X

(3
i

Lo
AL OFF
=TH RDDE
LOH RDDE+1
RO OFF+1
=78 RADDR+1

ISR WRITAZ
LDR # -
ISR OUTPUT
PLA

BED 0L 0D

ERE COLUARDZ

JZR uEITHD

LE SUM OR?T
3 JSR RBYTE
CRP CKSUM+1

l—rﬂ_—lq--‘r“—n—_--——_ﬂ“—-lﬂ-_—

LN

{5
=0y OO IS 2R T
l'lllll
= .

SO PO O

R
! I

e I

T 10

IO CTVED ) N
-]

g l.'-lal I S
U | AN 1 T o 0

=
HCE AR I
==k 20

- e
T
ey w4 TL_

[ L]

), R
. ' L
- £
: 571
4 -
s [
Cm h m
ll‘l‘t
(AL

L .
:_—_L*i e

- - -
RIReIn
LR SR

. -
. -
B
-
3 |
R

- -, -
L DAL

- " -' e
IIIIII il il sl [ ]

[T T r— — -
i omEm e ——— F"I".
[ e ] -_—

ENE ERE
15k EBYTE
CMP CKSUN
ENE ERE
BEMD OLOADL

r= OLORD4
H J5R CRLOW

Lhw #M2-M1
J5R M55

: EMP G

ERR
JMF CKERR

MSGd

A $7

MEG

DR MAL
oER M=G1
Jak OUTRUT
IHA

EHE MZG
M=ol

T
T,



POWERFUL ATN-65 FLOPPY DISK SYSTEN
PRICE $945

Everything is here. Just plug it in and start execution at $9000,
then ADOS Cperating System is running.

System lncludes:
FP-3850 Controller Board.

ADOS COperating Svstaem on a 2532 EPROM,
Single sided/douvblie density drive with

power supply & case, Ons Dysan diskette.
Interface cable. Operating manual.

* Powerful ADOS (Operating System allows access: of Basic data as well as
program f£iles IN and OUT Erom fioppy disk under AIM-65 Basic program
control f{available libirary utility)

* Abhie to assemble multiple source files from disk and routing object code
or listing outputs directly to either: disk , memory or to the on board
compatible centronics printer port.

* able to save and load text/obiject files directly from the Editor oxr Monitor

on the AIM-0L,

Includes infromation on accessing the disk files from user program control.

Able to execute prograsms divectly Ifrom disk.

Dyvnamic allocation of files,

Block tranzfer mode allows loading 32 K bytes in 4 seconds.

» # % %

CATRLLE
lja{}fﬁ; E l? e @

¥

4.5

The DSAIM-65 is a really complete low cost development system for the 6500
microprocessor family with ufisurpassed capability for just

The system inciudes:

1 AIM-65 Microcomputer,

1 High level Tanguage BASIC ROM set,

1 FP~950 Mini-floppy Disk Controlier module, capable of driving up to 4
single/double sided, singla/double density drives, With Centronic's type
printer interface.

1 ADOS Operating System on 2532 EPROM (see powerful AIM-6o Fioppy Disk System
above)

1 Dysan diskette containing library utilities to support the handling of data

files under BASIC language program controi.

Single sided, double density drivers with power supply and metal cases.

Interface cables for Floppy drivers

CRT-80 Video Controller module with 2k bytes of software on board to replace

the 20 character single line display for 80,64 or 40 characters by 25 Tines

video display. Upper/lower case ASCII characters, 138 semigraphic chafacters
olus 18 control characters. Refresh RAM not on address space of CPU with no
wait states when updating. Reverse yideo for each character.

1 Video Monitor display For 80 x 25 , 64 x 25 or 40 x 25 lines.

1 Coax cable for video monitor. |

1 MB-32fDynamic RAM module , capabie to extend the memory up to 64 k Dytes. Stngle
+5 v power supply. Totally transparent refresh, no cycle stealing. Memory selectable

in 4K blocks by switches. Aliows bank selection.

i N TN

1 EMB-6 Expansion Mother Board. Enabled in 4K increments by switches. Fully
buffered. 6 card slots. EXORciser bus compatible. Straight extended from
expansion connector on the AIM-65

1 Power supply with #5V @ 6A , 24 ¥V @ T A

1 730 Centronics dot matrix printer

Without printer substract $845

APPLIED BUSINESS COMPUIER (O,
/07 S, STATE CthE@Eﬂﬁ SUITE G,
FULLERTON, Ca. 92631~ TeL. (714)871-1411
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Dick Buchen
21 Alta Loma Dr
ValleJo,CA 94590




NOTE < £PRom  pa| PB7
R = ReEAD s o | B

P = FROGRAM ' 216 @ |

Vs VERIFY | | L8l | :

|HSES
Yy
‘Q- mw.fm#.ﬁw %4

20¢s & 27716




Y404

1o AN A PBTT
N _
P oK
Y
2 +5
I
@<}__¢_—_<3 cB2
I 13
7454
100K
2N2222A

B3
+

10 paARG

Sep/0CT 1980




>?

\
<ND

A

'
i
}

IEFROM D BLIEHEM JJiidk. 80

¥
1

1 THIS PROCGRAM WAS WRITTEN SEP 79

'
3

FTHIS PROGRAM IS 70O BE USED IN CONJUNUTION WITH
tA PROM FPROGRAMER BOX THAT COMMECTS TO THE AINM

IVIA 1/0 PORT.
$ 2716,

2516,

AND 2932 EPROMS.

EPROMS ARE REFERED TO AS 2716,
IEPROMS ARE REFERED TO RS 205146,

IT ALLOWS YOU TO PROQRAM 2708,

THREE VOLTARE 2714

SIMELE YOLTROE 2716
THE PROCRAM CHECKS IF

tTHE EPROM IS BLANK., AND VERIFY 1IF IT7 IS

P PROGRAMED PROPERLY.

tEPROMS AND THEIR ADDRESS SPACE ARE LISTED BELOWS

|

ikl

Wi o gd o il

el il R wrh

wa

$
]
'
5
f
5
L
¥
3
!
5
’
!
?
3
'
'
L

FP/N

2708
27146
2816
25332

SIZE  ADDRESS
1K COO-3FF
2K OQO~7FF
2K 000—-7FF
4K OCO-FFF

TO PROGRAM AN EPROM FOLLOW THIS PROCEDURES

1.CONNECT PROGRAMER TO VIA AND AT QUTLET.
2.3ET SWITCH ON PROGRAMER TOC RWMATCH EFPRCHM.
3. INSTALL EPROM IN SOCKET.

4.START PROGRAM.

## REMEMBER'

A.ENTER EPROM PART NQ,

B.ENTER START ADDR.

STORED IN EPROM.

D.CHECK IF BLANK., PROGRAM.

£.REMOVE EPROM (PROG LED MUST BE OFF)

3V 271622716 AND

S IBROUUT IMNES

CF BATA TO BE PROORAMED,
C.ENTER START % END ADODR. OF WHERE DATA IS

AND VERIFY EPRONM.

IV 2716=2016 ##

MON
SUTPT
READ
CRL.OW
NLUIMA
ADDIN
ADDR
FROM
TO
SPACE
POINT
PRINT

DEL]
DELZ
PROM
PRST
EPST
EFND
LPCNT
TYPE
COUNT
LNG
MESO
HEX
DECL.
FLAG
PTEMP

DRA
ORE
DDRA

DDREB
PCR

DRAZ
DREBZ

HE & B 4 8 % d a4 8 %

Ha # B 0N & 8 K R

Ha # 73 4 1

i BB U

FELIBZ
B8EF74
$EY3C
SEALS
$EALS
SEANLE
*A410
EET7RA3
SE7A7
tEB3B
Q4135
$A416

=

$00
$01
02
%04
%04
308
$0A
%0C
30D
$OF
$10

%12
%13

*14
+135

$£A001
SAC00
SAC0O3

$A002
$AO0C

$A480
$A/BZ

FAIM MONITOR

FOUTPUTS ASCIT CHAR IN A TO D/P
s INPUTS ASCII CHAR FROM KB TO A
SOUTPUTS CR AND LF
ICONY. 2 HEYX NOS. IN A FROM BIN. TO ASCII
IGET 4 BYTE ADDR. AMD STORE 4T ADDR.

¥4 BYTE ADDR, {(LOW BYTE. HIOH BYTE)
SOUTPUTS "FROM =" TO D/P & ENTERS ADDR,
$OUTPUTS "TO =% FO D/F & ENTERS ADDR.
FOUTPUTS THO SPACES TO QP |
IGISPLAY FOINTER

IPRINTER POINTER

=oRaS T OMMP A

tDELAY SUBRTN

1 DELAY SUBRYH
1EPROM PART NO.
IFROG. START ADDR.
sEPROM START ADDR.

IEPROM END ADDR.

ING. OF PROG., LCYCLES,
i TYFE OF EPROM CODE

t TEMP. EPROM ADDR,

t TEMP. MESSAGE LENGTH

}TEMP. MEBSAGE ADDR.

sTEMP. HEX TO DEC. SUBRTN.

tNO. OF PROG. CYCLES, IN DECIMAL

sUSED IN PROO AND VERIFY SECTIONS OF PRGG.
s TEMP. PROG. ADDR.

IM HEX

RECSISTERS

tAIN USER VIA

$AIM KEYECARD RIOT

; i+ L)

iMAIN FROCGRA&N

ACEAOA

IR #0/00

JHMP START

ASBOS2AFAD20B04 1 5254204E354D4 24052
MESSI

BT “EPROM PART NUMBER~

434AQABZE20SIBT4954434820504F 534954494 F 4E
MESSZ BT

‘CHK., SWITCH POSITION

mOS2A4F 475241 4D2093B44 152T42041 4448402455353
MESS3 .BT

PROGRAM ETRRTEQDDRE$S’

GARY

OR10

0gi12
OBi4
OBlé
oR1E
OB1lA
OB1D
OB1F
0BZ1
OBZ3
oB2S
oB27
OB25
OR2C
OB2E
ORZi
0833
QB3%

4550524F34D2041 4444752455353

MESS4 .BT

‘EPROM ADDRESS-

S7TLAFAEAT72050415254204E054D4 24532
“WRONG PART NUMBER~-

MESTED .BT

A4348AB2Z04YAL20424C4 1 4E4B3F20592F AE
MESS6 BT

SLA3%144

A AFOAZ20424C41 ACAR
MESSS

MeSS7

IBT

'BT

NOT

“CHK IF

“READ”

SOBZAF A7 524 1 4DEF 2039 2F 4E
“PROVCRAM? Y/N”

BLAMK

MESS? .. BT
B0S24F 47524 14D

MESSA .BT “PROGRAM’
56ASS28946T9IF20592F4E -

MESSB .BT “VERIFY? Y/N/
BEATZTLELP/LST

MESSC .BT ‘VERIFY~

SAADTZEP465P204552524F 52

MESSD

BT

‘VERIFY

ERROR”

SLADG2A946DFL0424F AD004LH4554 45

1114150D1111CR0PCLOTOROGOCOF
1720021 33: 8717, 8,9:42:7411:46:12,1%

030K
1 40A
2808
300A
LA00
SBORK
LZORA
TO0R
790/
8304
2C0oA

FTOA
PHOR
P06

1601

900

8D03A0
APPE

BROLA0
R85
SDGOAO
AFEE
BLOCAQ

AZOO0
20260E
201 3EA

Z0REER
ADLCAS
2303
A1 DA4
Qso2
2013ER

MESSE

« BT

LNGTH BT

AROS

TRAEB

» W0
- WD
« WD
- WD
« WD
. WH
- W
« WD
. WD
. WO
« WE

« WL
EHB

« WD

« BT

START LDaA

REDQ

STA
L.D&

STA
LOR
3TH
LD~
STA

LDX
JSH

JSR

JER
LDR
STA
D3
5TA
JSR

¥ruwd CHECK EPROM

ASOZ
C®27
FO22
C¥25
FQO3
453208
ADO3
€216
FOOE
CY32
003
/C5301
AT03
aS0Cc
ACL5EOR
AY02
e50C
SLC3EOR

VALL

vaLz

VAL3

Sep/0ct 1980 TARGET

LDA
cCMP
BEQ
CHMP
BEG
JMP
DA
CHMP
BEQ
CHP
BER
JHP
LDA
STA
JHP
L4
5ThA
JMP

VERIFY COMPLETE”

MESSE
MESSZ

PMESS3
MESE4S

MESSS
MESSA
MESS7
MESSE
MESSY
MESSA
MEZCE

MESSC
P S S
MESSE

$16,1

DLANK? Y/N”

%0

DURA
EFOF

DORB
#$84
DRB
HEEE
FCR

#0
GISPL.

CRLOW

ADD TN
ADDR

FROM+1
ADDR+1

PROM
CRLCW

PART MUMBER

PROM
"E27
Va4
B82S

VAL &
VAL7

PROM+1

¥814
VAL 3
"e32
vAaL2
VAL7
#3

TYPE
CHECK
%

TYPE
CHECK

IPAC-PA7=IMPUTS
iPBO-PR4A, FE7=0UT PESsPRAmINPUTS
sPBI=PE3aPR7=2] PRO=PRZePR4w

1CAZ2=( B2

IDISPLAY "EPROM PART NUMBER"
DO A CR

tORT., STORE & DISFL., EPROM PART NO.

ISTORE LAST 2 DIGITS OF EPROM PART NO.

ISTORE 1ST 2 DIGITS OF EPROM PART NO.
3IDD A CR

THEN ASSION CODE ####s

tEPROM PART NO.=27XX?
s IF SO

1EPROM PART NO.w»25XX7
: 1F SO

tEPROM PART NO., 229167
§ IF 30

tEPROM PART NO,=235327
3 IF S0

1TYPE=3 FOR 2532

ITYPE=2 FOR 2516

11




FLAG
BLNK3
CRIL O
#é&

DISPL

&HO
FLAG
COUNT
EFPND
BLNKS
COLNT+1
EPNB+1
Bt NK4
RECE
PCR
CRLOW

PROG
BUMP

VIS FLAG SET?

$ IF NOT
IDD A& CR

tDISPL.

"READ"

tRESET FLAG

'HAVE WE REACHED EPROM END ADDR. LG BYT?

P IF NOY

THAVE WE REACHED EPROM END ADDR.

YIF NOT

tRESET EPROM ADDR. COUNTER

DO a CR

BLpiKY

? INCR. EPROM ADDR. COUNTER

3 30

HI BYT?

BACK

R sr PROGRAMING THE EPROM #4sas

0B3& AS03 VALY LDA PROM+} L3236 ATL4 BL.NK2 LDA
OB3A (908 CHP &8 s EPROM PART NO.=27087 LB FOOC BEQ
OB3C FOOE BEQ VALS tIF 30 CL3s  2013ER JSR
OB3E C916 M 8816 SEPROM PART NO,=27187 OC30  A206 DX
ORBA0 FOO3 BEQ VALS $IF S0 CC3F Z0260F JER
OB4?  ACS30B JHE  VaLT OC4Z APOn LDA
OB4% AYC1 VALY  LDA  #1 OC84 8514 STA
0B47 . 8S0C STA TYPE tTYPE=L FOR 2716 0C46  ASODL BLNK3 LDA
OR4% 4CSEOB JHFP CHECK OLe8 U508 CHP
0B4C AP00 VALS LDA %0 CcCaa DOLL BNE
OBAE E80C STA TYPE sTYPE=O FOR 2708 0CAC  ASOE LDA
O30 ACSEOR JMP  CHECK GCAE (309 CMP
OB%3  A2048 vaL7? LDX &4 OCS5C  DOOB ENE
OESS Z0260E JSR  DISPL IDISPLAY "WRONG PART NUMBER" UL52  AYCE LDA
OBSg 2013ER JSR  CRLOW 10 8 CR OCS4 2DOCAC STH
CR3E 4CF90A JMP REDO ITRY IT AGAIN 0CS7  2013ER JSR
OCSa  AC620C JMP
OCSD  Z20940E BLMKA JSR
. OC40 4C1200 JHP
%
; s#adt CHK PROCRAMER SWITCH AGAINST EPROM PART NUMBER #sns#
§ ;
5 3
ORYE  ABOC CHECK LD& TYPE SGET TYPE OF EPROM g
ORLD GO0 MR %0 1 EPROMR27087 .
OB62 DOOA BNE CK1 P LF NOT .
OBR6S AD0OA0 DA DR QCH3  AZOS PROG
OB&Y FORT BES  CKT s IF S0 OC6E DO3IBES
OB ACY70R JMP CKA 1 IF NOT OCHE  203CED
OR&E 901 CK1 CMFP 81 s EPROM=27 167 OCLE  207AE
GE?G EGDQ BHE EKE :IF NQT GE‘FE EGISE&
GBY72 ADROOAT LDfA  DRE 0CTE O
OB7TS 296D AND RSO
OE77 098D CME BGAC {PESE0 PRG=]7? Egig igggﬂﬂ
OR7? %QE B9 CKS P IF S0 OC7H AZ0OC PROG1
ﬁ%?ﬁ 4&??05 JMF Cﬁﬁ !IF NGT ﬂt?ﬂ C?ﬁﬁ
OBTE PO DKZ  CHP 82 §EPRDOM=25167 0CTE  DOO8
= . oo 22
o [} -
QETS 2940 END Q60 gggﬁ ﬁgggﬁg
OR37  TIRO aME BH20 sPEEm] PR4=mOT OCBY 0901 FRODZ
OERY FoL7 REG K s IF S0 0CED  DGOS
ABBE  ACPTON JEE oKA 1 IF NOT OCSD  AFOR
Shos  aveo D T LD sseo OCSF  BDOOAO
DRSS Soah CHMP S840 I PRSP Bom] 7 ggg% gggggﬂ PROG3
OBYE  FO0B Eh ClE s IF 80 0097  DOOE
GBYT A0 oK4  LDN % ) 0090 Avem
CAFP  20260E JER DISPL s DISPLAY "OHK, SWITCH POSITION CCSE  BDGOAC
I %?iﬁtﬁ ﬁﬁﬁ LRL@H %ﬁﬂ A CR OCYE ACALOD
OBEIE  ATES05 JMP RERD s TRY AGAIN OCRL  ASOB PROGS
OCA3 8DOOAO
g OLHG AYCE PROGS
g OCAS BDOCAO
: waan GET AND STORE PROGRAM AND EPROM ADDRESSES #&##& GLRB  ACGA
; CCAD  20170E
g OCBC  ATO0
OBHR 6202 OKS DX 82 oCB2 8507
GBAA  20260F JER  DISPL tDISPLAY "PROORAM START ADDRESS® oCB4 B%i3
OBAT7 2OIARED JBR  CRI_OM D0 A CR OCBOG  AYFF
GBRAA  ZOAEEND JER ADDIN SGET, STORE & DISPL. PROG. START ADDR. OCBE  BLO3A0
OBAD  ADLCAY LDA  ADDR OCBE  Az0Y
OBRO  H504 5TA  PRST tSTORE FROG. START ADDR. LOW BYTE OLBL 202608
SBET  ADIDAL LT ADDR+1 0LCO  203BES
OBBE %D STH  PRET+1, tSTORE PROG. START ADDR. HI BYTE oLC3  ATO0
OBRBT 201384 JER  CRLOW IDO A CR 0L ZC4LH6EA
OBBR  AZO3 L5y 8o otce  AZCC PROGS
SEBC  20260E JER  DISPL tDISPLAY "EPROM ADDRESS CCLR  8LOCHO
ORBE ZOL3ES JER  CRLOW ' DO A CR GLCD 20740k
OEC2 204387 JER  FROM iDISPLAY "FROM =* THEN ENTER ADDR. oLBO  206BOE
OBCS  ADIOA4 LDA  ADDR OLD3  AO0Y
OBES  BS0s 5TH  EPST ISTORE EPROM START ADDR. LOW BYYTE OCRS 201708
OECA  ADLDAS LDA  ADDR+1 Och8  AOOG  PROG7
OBCD B30T . ST EPSTwi ; STORE EPROM START ADDR. HI BYTE LMY BIlS
OBCEF Z087EY JER TO :DISPLAY "TO =" THEN ENTER ADDR. oD Eggiﬁﬂ
OBDZ ADLCA4 LA ADDR -
OBDE  §S0R 5TA  EPND s STORE EFROM END ADDR. LOW BYTE ggg; ﬁgézﬂﬂ
ORDY  BRIDGS LA ADUDRHL b Coon
CADA 8507 3TH  EPNG+ 1 STORE EPROM END ADDR. HI BYTE OCEE  FOOT
OBDC  Z012EA S8R CRLOW ID0 A CR OLEG 6504
OCEC  FCO3
; OCEE  3C050D
§ #euuas CHECK IF EPRIM IS BlLANK #xewz
]
3 .
OETFE HI05 LYY B OCFLI ADOOAD PROCS
SBEL  20260F JER  DISPL SDISPL. "CHK IF BLANK? Y/N" ggiz gzggﬁg
ORES  202DES JER  SPACE sAND TWO SPACES OLFS  BOO1
OBEY ZO3CEY JBR  READ IREAN RESPONSE OCFB 20170F
OBEA Z07AES JER OUTPY sDISPL. RESPONSE OCEE  ABOGAC
GRED  2013EA JESR  CRLOW DO A CR OLOL  A504
GREQ  C9S9 CoP K7y~ 3 RESPONSE=Y? OD03  BROOAG
pBFe o033 BEG  Bl_ANK 3 IF SO COOSs 40LEOD
OBFS 4060 JriP FROC ODO?  ADDCAO  PROGY
ORFET  OYCE BLANK LDS  BeCE SBOC 4907
OBFS  SUOCAO SYA FCR i APPLY POMER CDOE  SNOBAG
QBFL Acss LY #1000 OD11  AQAD
OBFE ROLITOE JSR DELAY :WAIT 10OMSEC OD13  20170E
0001 G206 DX #4 ODi&  ADOOAC
GCoO03  SO260E JSi  DISPL 1DISPL. "READ" OB1s 4905
OCO&  A9CC LBA  880C ODIE  BDGOAN
OLGR  8DOCAD STA PCR 1ENABLE EPROM ADDR. COUNTER OBIE  AZOD PROGA
OCOn  20740E JESR  INCR 1 INCR EPROM ADDR CNTR TO EPROM START ADDR 0 = =0
OLOE AYQD LR BO O ;539
oCte  8%14 ATH  FLAG tRESET FLAG oDoe  AsO
0012 AGD BLMKL LDY #1 Dot s
OC38  ZOLVOE JSR  DELAY IHAIT IMSEC oDoB  hoan
OC17  AlOLAd LDA DRA =
oCia CIEE CHP  GHFF s DOES EPROM BYTE=FE? CbzA  E&OA
OCie FOis G DLNKZ 3IF S8 gggg gggggi
OCIE  2013ER JER  CRLOM sD0 & CR
0C23 Q207 LDX 87 | Ob3x  CE1S5A4
OC23 20260E JSR  DISPL iDISPL. "NOT BLANK" OD3S  CE146A4
0C2Z6 203BES JSR SPACE IADD 2 SPACES OD3& CE16A4
0C29 20AIOE JSR  PUT tDISPL. EPROM ADDR. % BYTE ob38  AG13
AC2C  AFOL LBA  #1 ggig zggéﬁﬁ
OCZE 8514 STA FLAG 1SET FLAG
0C30 20FL0E JSR  CHEK 3IF ESC IS PUSHED TURN PWR OFF & EXIT gg:g zgggﬁo
0C33 A4CH40C JMP  BLNKZ2 tIF NOT oDA7  £9aA

2.

THEE T

EflolT (280

LDX
+BR
JESR
JESH
SR
JER
CHP
BE®R
JEP
L.DA
CMP
BHE
LA
3TH
Y o
CEpP
BNE
LDA
STA

WP
oM

BNE
i.DA
STA
JiER
L.2A
STAR
Lba
STA
LY
JSR
A
ST&
STA
L.DA
STH
LY
JER
JOR
LDA
JSR
L.DA
STA
2
JSR
LY
JSR
LDy
LDA

STA
LDY

SR
LDA
M
BER
CHe
BEG
JPP

DA
EOR
STA
LY
JER
LA
ZCR
STA
JHP
LD#A
E£0R
3ThA
LDY
JOR
LDA
EOR
STA
LOA
CMP
BME
L.I}A
P
B
IMC
JSR
DEC
DEC
DEC
DEC
LDA
JSR
LDA
STA
DA
CHMP

it
DiSPL IDISPL. "PROORAM? Y/N"
SPACE 1ADD 2 SPACES
READ tREAD RESPONSE
OUTPT IDISFL.. RESPONSE
CRLOW tD0 & CR
By~  RESPONSE=Y?
FrROGL 1 IF SO
VERFY
TYPE $GET CODE FOR TYPE OF EPROM
20 113 EPROM A 27087
PROGZ 1IF NOT
$E9A
LREB ISET UP TO PROGRAM 2708-°S
FROOS
%1 $1S EFPROM A 27167
PROG3 $ 1IF MOT
308
DRE $SET UP TO PROGRAM 2714°S
PROGS
B ;IS EPROM & 25167
FROGA 3IF NOT
%o
DRE ISET UP TO PROGRAM 29514675
PROGS
o |
RS 3SET UP TO PROGRAM 2532°S
$$CE -
PR $ APPLY POWER
#1100
DELAY sWAIT 10OMSEC
$0
LPCNT $START CYCLE COUNY (MEX) AT O
DECL 1 START CYCLE COUNT (DEC) AT O
BEFF
DDRG 1PAC-FPA7=OUTPUTS
8§ |
DISPL 1DISPL. “PROGRAM"
SPRCE s &0D 2 SPACES
H0
NUMS JCOMY. O TO ASCII THEN DISPL. IT
BeCe ‘
PCR }ENABLE EPROM ADDR. COUNTER
INCR 1 INCR. EPROM ADDR CNTR TO EPROM START ADDR
GET1 s TEMP. STORE PROG. START ADDR.
$#1 '
DELAY sWAIT 1MSEC
30
(PTEME)Y, Y
gﬁﬁ sPUT PROG. BYTE IN PORT &
1
DELAY IWAIT 1MSEC
TYPE IGET CODE FOR TYPE OF EPROM
#0 3115 EPROM A 27087
FROGS 1 IF SO
%1 115 EPROM A 271467
PROCS : IF S0
EFROGS $EPROM MUST BE A 25XX
DRE 10ET READY TO TOGGLE PB?2
&4
DRE i TOGGLE PBZ HI
£1
OELAY IWAIT IMSEC
DR
4
DREB t TOGGLE PBZ LO
PROGA
DRB tCET READY TO TOGGLE PBI
&2
DRB 1 TOGGLE PB1 LO FOR 2516 / HI FOR 25372
#50
DELAY tWAIT SOMSEC
DRB
@2
DRB ITOGGLE PBY HIGH FOR 2514 /7 LO FOR 2532
COUNT
ERPND tHAVE WE REACHED EPROM END ADDR. LC BYT?
FROGE $ IF NOT
COUNT+1 -
EPND+1 { HAVE WE REACHED EPRGIM END ADDR. HI BYT?
ROGEHE $1IF NOT
LIFCNT TADD § TO NO. OF PHOG. CYCLES
HEXDC FCONV. NGO, FROM HEX TD DEC. & STORE AT DECI
POINT s BACK UP DISPLAY FOINTER
POINT
PRINT 1 BACK UPF PRINTER POINTER
PRINT
DECL IGET MO. OF PROG. CYCLES (DEC)
NUMA ;CONY. NO., TO ASCII & DISPL., IT
#SCE
PCR IRESET EPROM ADDR. COUNTER
LPCNT
#97 $ PROGRAM CYCLES=997?




oD42
OD4B
ODAD
OD4F
D51
o053
oDsSS
) Hu
ODBA
GDSD
QD&O
chel
oD66
QU6%
On&R
OD&E
On70

i

wibl N

o073
OD73
onve
oD7B
OD7E
oDhB1
ong4

oDR&
QD83

OD3A
ODaD
OD90
0092
ODYS
oD97
OD9A
0D?C
OD9F
ODAL
oDAS
ODA7
ODAY

QDAD
ODAE

ODRO
ODB3
ODBS
ODB7
OUBA
oOnBC
ODBE
CDCO
oRC3
OUCS
oDCY
GLCA
OoDCe
ODEE
oDno
oDD2
oDl 4
oODD&
oLD8

ODDB
oDDDb

ODEOQ

ODEZ
ODES

ODES
ODER
ODEE
ODF 1
oLF3
QDFS

QDF B
ODFA

oD+
OEOQG
OEO3
OECS
0OE0g
OECA
QEORD

OEOF
OE11l

OE14

il gl wl A =3 w8 R

=t

OEl7
CGE1¥
Ok1lB
OELD
OEiLF
OLZ1l

QEZ23
OEZS

FO1B
ABOC
Cy02
FO13
P03
FOi1l
ACO1
20170E
4CCB0C
Z20B70E
20940E
ACDA0L
2013EA
AF00
2DO3AR0

AF8A
SDO0AO

AZ20R

20260
203BPER
203CE?
207AE?
2013EAH
C>09

FQOR
AZEE

S8ROCAC
4C32E 1
AYCE
sDOCAD
ACLS
20170k
AZ0B
20260E
AYCL
8DOCAO
20740FE
AS00
8514

206B0OE
AQO1

20170
AGOO0
8115
CDO1A0
Do3s
ASL4
FOOC
2013EA
AZ0R
20260E
AYOD
8514
AS0D

503
o6

ASCE
509
LOLO
2013EA

A20D
20260FE

AYEE

S8DOCAC
4CE2E]L

Z0OBR70E
20940E

4CAEOD
ASLl 4
noo0s
<D13EA
AZ20C
202&0E
201 3EA
20A/A30E
2038BES
ACOO
=115
2046ER
AZ01

8514
Z20F10E

4CCCOoD

8400
AQC7B
8401
C&601
DOFC
C&00
DOF 4
&C

PROGE

PROGC

BEQR
LDA
CiMP

BEQ

BEW
LY

JSR
JHP

JSR
JOR
JMP
JER

LDA
STA

LDA
STA

W58

VERFY LDX

VERL

VERZ

VER3

VER4

VERSD

VERS

J5R
JER
SBR
JSR
JSR
CHpP

BEQ
LDA

STAH
JHMP
i.DA
STh
L.DY
JSR
LDX
JER
LA
STA
JOR
L DA
STA

JER
t.DY

SER
LDY
LDA
CHMP
BNE
LDA
BE&
JSR
LDOX
J3R
LDA
STA
LDA
CHP
BNE
I.DA
CMP
BNE
JER

LDX
JSR

LDbA

STA
S

JOR
JSR

JMP
LA
BNE
JSR
DX
J3R
JSR
JSR
JSK
LOY
LDA
JSR
LD&
STA
JER
JHP

SUBROLIT INES

4 3 33

DELAY STY

DEIL

DEZ

L.DY
STY
BEC
BNE
DEC

BINE
RTS

PROGC $1F S0 | ;
;;PE :?ETEgggﬁ EGEEII;E OF EPROM E s DISPLAY MESSAGE #%xws
PROGC 1IF S0 s
ggaac 1S EPROM A 23327 OEZ6 BDBSOA DISPL LDA LNGTH.X  $0GET LENGTH OF MESSAGE
PIF S0 OE29 E50F &TA  LNG
%1 sEPROM MUST BE A 27XX
DELAY SWALIT 1MSEC OEZB B8R TXA
OE?C 18 CLE
FROGS +OD BACK AND RE-PROGRAM OEZD 26 ROL A sMULTIPLY BY 2
UP1 FADD 1 TO PROG. ADDR. OEoE  Af Tax
BUMP sADD 1 TO EPROM ADDR. & INCR ADDR. CNTR.
PROG? 160 BACK & PROG. NEXT BYTE OEZF  BDCLOA LDA ADDS, X |
CRLOW ‘D0 A CR ] CE32 8510 STA MESG s STORE MESSAGE ADDR. LO BYT
il CEoy Bmi1 ;$E §§§§+i’“ ¢ STORE MESSAGE ADDR. HI BYT
AP O OER7 8511 + e i
e o I O NP ——
0 , .
DRD SET UP TO READ HODE OE3D Z07AEY JSR  OUTPT IDISPL. CHAR
OCE40 & INY
OESL CAHOF CPY  LNG 1ALY OF MESSAGE DISPL?
OE43 DOFb BNE DiS1 s IF NOT
VERIFY THE EFPROM ###4% NE4S &QO RTS
@10 3 weenr ADD ONE TO EPROM ADDRESDS #nsaé
DISPL tDISPL. "VERIFY? Y/N" ;
SPACE tSKIP 2 SPACES '
READ s OET RESPONSE OE4& 1S ADD  CLC
DUTPT sDISPL. RESPONSE OE47 ASOD LDA COUNT
CRLOW 1DO- A CR OE4S 6301 ADC 81
HY~ s RESPONSE=Y 7 OFE4R  B8S0D STA COUNT.
VER1 $IF S0 OEAD ASOE LDA COUNT#+1
#SEE OESF 6900 ADC %0
PCR tREMOVE PUWR. CESY  8SB0E STA COUNT+1
MON sEXIT PROGRAM OEB2 60 RTS
BSCE
PCR tAPPLY PKWR.
#1.00
DELAY IWAIT 1OOMSEC :
11 2
DISPL sDISPL. "VERIFY" : w%a®% SUBTRACT ONE FROM EPROM ADDRESS ###s#
¥eCC :
PCR IENABL. EPROM ADDR., COUNTER ;
INCR s INCR. EPRCM ADDR CNTR TO EPROM START ADDRL  oES4 20 SUB  SEC
§0 OESS ASOD LDA COUNT
FLAG IRESET FLAG OER7 ES0% SBC  #1
GET1 s TEMP. STORE PROG, START ADDR, GESS R500 ST COUNT
" OESB  ASOE LDA COUNT+L
BEL AY sWARIT IMSEC OESD  E900 SEC %0
#O OESF SS0E STA COUNT+S
(PTEMP).Y 3CET PROGRAM BYTE OELL &0 RTS
DRA tPROG. BYTE=EPROM BYTE? 5
VERS $1F NOT .
FLAG 315 FLAG SET? ; suwer TEMP., STORE EPROM START ADDRESS nekss
VERS : IF NOT 3
CRLOW :D0 A CR ;
Bii GESLZ  ASOG GET LDA EPST
DISPL iDISPL. “VERIFY" QELE 850D STA COUNT ISTORE 1.0 RYTE
#0 OELL  ATO7 LA EPST+1
F1.A5 PRESET FLAG QE&LE  9BOE STE  COUNMT+3 i STORE HI BYTE
COUNT OFESA &0 RTS
EFND rHAVE WE REACHED EPROM £ND ADDR. LO BYT? :
VER4 s IF NOT :
COUNT+1 5 pakei TEMP. STORE PROORAM START ADIRESTE wxwax
EPND+1 tHAVE WE REACHED EPROM END ADDR. HI BYT? .
VERS 3 IF NOT - %
CRLOW $00 A CR OELB AS04  DET1 LDA  PRST
#13 OE6D 8515 STA PTEMP sSTORE LO BYTE
DISPL sDISPL. "VERIFY COMPLETE" FELE  ASOS { DA PRST+1
*355 - OE71 8316 STA  FTEMP+1 1 STORE HWI BYTE
P ;s REMOVE i
MON sEXIT PROGRAM ?E?S 60 RTS
z sy INCR. EPROM ADDR. COUNTER TO EPROM STRART ADDE. #usasl
UP1 $ADD 1 TO PROG. ADDR. :
BUFP FINCR. EFROM ADDR. COUNTER CE74 20620E INCR JSR OET 1STORE EPROM START ADDR. AT COUNT
VERZ 160 VERIFY NEXT BYTE DE77  ABOD IN1  LDA COUNT s EPROFM START ADDR. LO BYT=07
FLAG VIS FLAG Sevw OE7Y TING4 BNE  IN2 1 IF NOT
VERS 3 IF 306 OETE  ASOE LDA  COUNT+1 :EPROM START ADDR. HI BYT=07
CRLOW D0 & LR OE7D  FO11 PEQ  IN3 tIF SO
®12 OE7F 20S40E IN2Z  JSR  BUB :SUB. 1 FROM EPROM START ADDR.
DISPL FDISPL. "VERIFY ERRORT OE@2 EEDORO INC DRE s TOGOLE PBO HI
CRLOW s DO & CR GERS AGO1 LY #1
PUY IDISPL. EPROM ADDR. AND BYTE OES7 20170E JSR  DELAY SWAIT 1MSEC
SPACE PSKIP 2 SPALES OEBA CEOOAQ DEC DRB : TOGOLE PBO LO
p OESD AC770E JMP IN
(FTEM®) .Y 3DET FRUG. BYTE OESO 20620E IN3  JSR  GET 1 RE~-STORE EPROM START ADDR.
NUMA ICONV. HEX TO ASCII & DISPL CEST 60 RTS
B1
¥
E;Eﬁ :?ETEgtngg FUSHED TURN PWR. OFF & EXIT 1 rauntr ADD ONE TO EFROM ADDR., & INCR. ADDR. COUNTER #Ei
VERZ 150 PACK FOR MORE i
OET4 20860FE BUMP JSR  ADD 3ADD 1 TO EPROM ADDR.
OEF7 EECOAD INC DRB s TOGGLE PBO HI
QEYA ACO1 LDY #1
OE®L 20170E JSR  DELAY sWAIT IMSEC
OESF CEOQAD DEC DRB s TOGOLE PRO LO
OEAZ 60 RTS
5
g
g skaxt DISPLAY EPROM ADDR. AND BYTE sdtst#s#
3
3
IMSEC DELAY ##¥R&x OER3 ABOE FUT  LDA COUNT+1
OEAS Z044EA JSR  NUMA sCONV. HI BYT ABDR. TO ASCII & DISPL.
OEAS  ASOD LDA COUNT
DEL ] OERA 2046EA JSR  NUMA ;CONV. LO BYT ADDR. TO ASCI? % DISPL.
4878 OEAD 203BES JSR SPACE s SKIP 2 SPACES
DEL2 OEBO ABCLAO LDA DRA
DEL2 OEB3 20056EA JSR  NUMA {CONV. EPROM BYT TO ASCII & DISPL.
DE2 OEBSL &0 RTS
DEL} ‘
DE1 :
g w##%#s ADD ONE TO PROGRAM ADDRESS nux##
3
%
OEB7 18 UPi  CLC
OEBS AB15 LDA PTEMP
OEBA 46501 ADC  #t
CEBC 8515 STA PTEMP
OEBE AS1S LDA PTEMP+1
0ECO 4900 ADC  #0 e ‘3
OECZ 851é STA PTEMP+1 SEP jﬁCT RmTA’ 6£T {
&0 RTS



L I R

QECS
QEC7Y
CEC?
OECH
0eCD
OECF
OED
QED3
CEDS
OEDRS
CED7
OEDS
OEDH
OEDD
CEDF
GEED
DEEZ
CEES
OEES
OEEY
CEE?
CEEA
OEEC
OEEF
QEFO

OEF §
OEF
QEFES
CEE
OEEE
CEFT
GEFF
CEOZ
DEO%

puiadr CONVERT HEXY TO DECIMAL AMD STORE AT DECL #%dan

APOO
8513
ABOA
8512
AZO1
pS12
290F
£O0N
AS
i8
FS
AS13
7RE20A
8313
88
DOF 4
cA
2008
ADOL
8612
89
DOFB
ACCFOE
Do
50

seand CHECK TO SEE IF ESC KREY I8 PUSKED d#saen

HPF
SNE0AL

ADEZAY

2%ac
0O
ASEE
WLeian
SoBTEL
&0

S0y ERRCRE

S ETEL,

A

ADDIN
ADIR
ADDS
BLANK
BLNK
BLNKE
BLINKE
BLNK L
BLME
CHECK
CiEK
LK
CKZ
o3
GG

RVl —
T wad

COURT
CRL.Ck
LI
DORE
DE 1
DEZ
RECL.
NS T 3
HEL2
DELAY
Bigi
DIz
DA
DR
LB
DRE2
EPidLY
EPeT
X1
FLAD
FROM
CET
G
HE YW
HZX1
HEX2
HEZ X3
HE RS
HEXS
HE XD
INi
INZ
INS
INCR
NG
LGTH
LFCNT
MESG
MESS]
MESS2
MESS3
MESS4
MESSD
MESHA

HEXDC LDA

HEX1

HEXZ

HEXS3

FC X5

HE XS

CHEK

ZXIT

T RBLE

GrRb
EARE
ARKLE
OARCE
QEr/
12
O35
QLAE
QCSh
DESS
ORsE
Gzl
tBok
OBYE
ok
DBR7
UEBAZ
OO0L
EALZ
Atele:
AODZ
Cel?
GELID
0013
G000
0001
QEL7
On 3B
CREZS
{001
RAGO
RCOU
fH02
0508
GOGE
GF O3
0014
ETA3
O &2
GHEER
G012
SECE
OEDRS
QEEZ
OEE/
CEEF
CETS
QETY
OET7F
G0
DET73
CGGF
QAR
000A
GO10
OCaD3
CALA
0A28
OA3D
CAAA
OASE

STA
L&
STA

LDX
LDA

AND
BEQ
TAY
CLC
SED
LDA
ADC
STA
LY
BNE
DEX
BHMI
(.0Y
W SR
DEY
BRE
JEHP
CLip
RTS

LA
STA
L6
AR
BHNE
LG
STH
i) o
FE S

o =

01
A
Q5
3.7
Oi
3]
O
817
0z
03
Qg
5 )
o1
BN
Q3
{3
Q4
20
L
03
01
G1
43 ]
05
Q2
02
12

1%
Q4
Of
2%
G1i

o8
04
01

07
C1
02
G2
O3z
01
1

o1

01

i
(1

o1

OL

01
03
22
01
&
03

Gl
01

a1
o1
o1
01

#O
DECL.

LPCNT

HEX

#i
HEX

#E0F
HEX3

DECL

TRB. X

DECL

MEXZ

HEXS
i34
HE X

HEX G
HEX 1

$#%rD

DRAZ
DRBZ

HHBG0
EXIT
#2EE
PR
MON

$GET NC. OF PROG. CYCLES

{HEX)

sGET NO. OF PROG. CYCLES (HEX)
$LOW BYTE=07

1iF S0

$Y REG.=NO, OF PROG.

$0ET DEC. NO.
tADRD 1 OR is&

ISTORE DEC.

LD BYTaQ?
1IF MOY

s BRNCH. IF

NO .

X<0

t X MUST BE=Q
sDIVIDE BY 2.
s DIVIDED BY 167

$IF NOT

1 GO BACK AND ADD 16

$SEND O TO KB ON PAZ

§ DCES KB PB7=07

PIF WOT

t TURN PWR. OFF
IEXIT PROCRAM

MESST
MESSY
HMESSY
MESSA
MESSH
MESSC
MESSD
MESSE
MO
NMUMA
DUTET

PCR

POINT
PRINT

PROG
PROGE
FROG2
PROG3
PROG4
PROGS
PRUGS
PROG7
PROGE
PROGY
PROGA
PROGB
PROGC
PROM
PRST
PTEMP
PUT
READ
REDO
SPACE
START
SUB
TAB
To
TYPE
UP1
VAL 1
VAL 2

VAL S
VAL 4

VALS
ValL &
Va7
VER1L
VERZ
VERZ
VERS
VERS
VERS
VERFY

OALL
O/70
OA/Y
OAZT
CARL
A7
OAPD
ORRKYT
132
EALL
£974
ACOLC
ALLS
ALLE
GC&3

OC78
oCgy

0CFS
QCAL
OCAL
OoCC8
QCb8
OCF 1
OnoZ

ODLE
0D%D

OD4HG
QO02
0004
0015
QEA3
E930
OpFg
E=3H
oAE4
NEDA
OAEZ
E787
QOO0

QEBY
OBLD

CBZ8
OB31
OB38

0D4%

oB4LC
oBS3

onTo
ODAE
onCe
ODESZ

QDF 1
GDFD

Ou73

Y TARGET SELjocT 1980

01
o1
01
01
ol
01
o1
Gl
03

C6
O3

12
02
0z
S
o1
01
01
01
03
01
01
02
01
01
02
03
05
04
09
0z
03
02
07
01
01
01
ot
OS
o2
01
o1
o1
01
01
01
03
o1
01
02
02
01
01
o1

CYCLES (LD BYT?

NEW FRODUCT

A version of the FORTH programming
system is now available for the 6502 based
KiM=%, SYM=1, and AIM €5 microcomputer
systems. A version for the APPLE II will
be forthcoming. | | |

FORTH is a high-level vocabulary based
language which is structured and extendable.
It's finding its way to increased usage in
microcomputer applications such as graphics,
robotics and process control and telecom-
munications due to its memory efficiency,
fast operating speed (when compared to
ost other high-level languages) and ease
o1 interfacing to assembly language.

But, perhaps the greatest advantage of

using FORTH is that everytime you write a
program, a new application language is
created because FORTH actually BECOMES
the application] Attypical FORTH applica-
tion 1&nguage/program could consist of
words like DELAY, READ-A/D, TESTVALVE,
TURNON and SCREENCLEAR.

Non-programming engineers can be taught
o write programs in this new applications
language in less time than it would take
to teach them a conventional high-level
language, like BASIC,

This particular version of FORTH contains
a built-in 6502 assembler (this enables
the user to "drop-in" to assembly language
at any time), a text editor (to manipulate
FORTH source programs), and a cassette file
management system, Information on inter-
facing FORTH to a floppy disk is provided
as well as several extensions to the lan-
UL

6502 FORTH sells for $90.00 (plus $4.00
for S&H) and includes a user manual, a well=-
commented gource listing, and a cassette
contalning the object code.

¥or ordering or additional information,
contact: Eric C. Rehnke, Tech Services,

1067 Jadestone Lane, Corona CA 91720.
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CI>EPROM FART NUMBER @& Start Program here
=270

PROGRAM START ADDRESS
=200 '

EFROM ADDRESS
FROM=000 TO=00F

CHK IF BLANK? Y/N Y
READ

FROGRAM? Y/N Y
PROGRAM  00010202040504070207101 1121214151 61713192021 222324252627 2829230231 323324
DRLBT7IBBP4041424244454447 42495051 52535455545 7SSSYAOL L L 26RLALBLLLTLSLTITOTLIT2TRT A
S76777879830813283R48584878383790919293 7495969 7RV

VERIFY? Y/N Y

VERIFY

VERIFY COMPLETE

Program SEEpE

Lnd program

a"."l £

i,

LLEPROM PART NUMBER ®——Re-entered program
=270

PROGRAM START ADDRESS
=0200

EFPROM ADDRESS
FROM=000 TO=012

CHE IF BLANK? Y/N VY
READ

NOT BLANK 0000 41
NCOT BLANKE 0001 44
NOT BLANK 0002 44
NOT BLANK 0003 20
NOT BLANK 0004 20
NOT BLANK 0005 44 Data in EPROM
NOT BLANK 0004 04
NOT BLANK 0007 01
NOT BLANK 0003 41
NOT BLANK 0009 44
NOT BLANK  QO00A 44
NOT BLANK  OOQOR 49
NOT BLANK  QQOC  4F
NOT BLANK 000D AE
NOT BLANK  OOOE EA
NOT BLANK  O00F 0z
READ

41
20
41

. 4F

41

4.4
45
44
ARE

44

FROGRAMY Y/N N
VERIFY?Y Y/N Y

VEKI

FY

VERIFY ERROR
0O10 FF 41
FE 44
FF 44
VERIFY COMPLETE

D011
QO12

¢

44
o4
44
EA
44

These addresses were not programmed

20
01
479
02

el

\

///,Data that was programmed

SEPlocTi980 TARGET IS



GENERAL INFORMATION

Article contributions are always
welcome. Program listings may Or may
not be retyped. Wwhen submitting iniorma-
tion on AIM thermal paper adjust the
darkness control to its darkest seiting.
Artwork will not be redrawn so please
submit your best work. Artwork may be
oversize if necessary and will be reducec
tO0 proper s512€.

Text should accompany articles 1o
explain what is being done, how 11 is
done, and how it may be modified to sult
the user,

Please submit a self addressed stamped
envelope for any replies that you desire.

[, TARGET sEploerT |9F0

THE TARGET
c/o DONALD CLEM

R.R. #2, CONANT RD.
SPENCERVILLE, QHIQ 45887

Back Issues- A consolidated 1979 1issue
is available for $6.00 ($12). In addition
1980 issues are available beginning with
the January/ February and at subseguent
two month intervals. Individual 1980
igssues are $1.00 (US and CAN, $2.00 else-
where).

Time to Renew— The mailing label contains
the last issue that you will receive. If
no date appears you have at least two
issues left on you subscription.

Target~ an AIM 65 newsletter 1s
published bimonthly with an annual sub-
scription rate of $6.00 in the US and
Canada, $12.00 elsewhere. Contact

Donald Clem, RR# 2, Spencerville,OH 45887.




