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VIDEO

Yes, an issue of Targeti!! After a
long delay Target is available. On top
of that, it is a big three issue bonus.
Special emphasis has been placed on Video
displays. Among other things, we have a
review of the Video-1, an application
program exemplifying the versatility of
the Visible Memory, and a construction
article to allow you to build your own
video display. I want to thank all the

contributers to this issue and especially
to Dick Buchen. You may remember that
Dick also provided the EPROM Programmer
that was included in the September/
October 1980 issue of Target.

ATIM 65 EXPANSION

. In the three years of Target I have
occasionally touched on the topic of
ATM 65 expansion. Most comments have
been superficial. - So at this time I
will try to go a little deeper.

I define AIM expansion as adding
hardware or software to add more features,
capabilities, or otherwise make the AIM
more than it was before. One way to
expand the AIM is through software. In
software we may add languages, utility
programs, and of course application
programse The primary means for adding
languages lies in adding ROMs to the AIM,
Utility progroms may come through newse-
letters such as Target or from vendors.
Application programs must essentially
be created by the AIM user. Any further
details on software expansion is better
left to anocther time.

Now, let's consider hardware expansion,

For hardware we may add RAM, EPROMs, I/O,
or A/D or D/4 boards. What physical
method should be used to accomplish this
goal?

SOFTWARE 3 Dimensional 6
Display

HARDWARE AIM 65 Video 14

PRODUCTS Video-1 Review 2

Copyright (&) 1982 Donald Clem Jr

The methods available are buying ready
made products or building your own.
You may also want to include a third
method which would include a little of
both of the above methods. This last
method is the most effective. The end
result will yield only the features that
are needed. Nothing more and nothing less.
Building your own will be the cheapest
although not the easiest. The use of
existing products will yield just the
opposite.

At this time you may want to reference
the March/April 1981 issue of Target for
a list of suppliers that supply ready-made
products for the AIM.

In the beginning there was the KIM-i
and the KIM-4. Since the KIM~-4 was perhaps
the first implementation of a bus for the
6502 processor and because it was also
made by MOS Technology, the KIM-4 thus
became a standard bus. A number of
suppliers chose to use this bus in their
own designs., However, some of them chose
to change some of the signal definitions.
In addition some chose to alter the card
size or otherwise ignore the standard.
Among the suppliers that are similiar to
the KIM-4 bus include: Computerist, Hudson
Digital Electronics, Micro Technology
Unlimited, and Seawell Microsystems.

Another approach was taken by Rockwell
which tended to support Motorola's Exorcisor
bus. Applied Business Computers and Rockwell
support this bus. A third bus is suppor:iad
by Forethought Products which uses the
S=100 { not used by the AIM-Mate series).

There is also a remaining assoriment
of suppliers which primarily revolve around
the AIM 65 expansion connector. =

As you can see there is quite an assort-
ment of implementations. The one item
that is common in most cases in the 22/44
pin connector. (Continued on page 35)




Video-1 Review

John Wahlquist
1643 N.Formosa Ave, Apt#4
Los Angeles,CA 90046

The VIDEO-1/14 is a multi-function
expansion board designed specifically for
the AIM=-65. Its major functions include
a color video interface, 28K of memory
expansion, eight channels of analog-to-
digital (A/D) conversion, sixteen channels
of digital-to-analog (D/A) conversion, and
& light pen interface,
are built onto a board the same width as
the AIM and just slightly longer, a board
in fact, that is designed to mount in any
enclosure currently being made for the AIM.

Now you may ask, ( and deservably s0)
why two numbers for this expansion board;
and since you ask, and the answer pertains
to the review, I'll tell you. The VIDEQ-1
is the brainchild of Steve Rines and the
Cedar Valley Computer Association, (a Rock-
well company computer club)e The VIDEQ-1
wag originally sold as a kit (parts, board,
and, documentation) by the Cedar Valley
Computer Association to members of various
Rockwell computer clubs across the nation.

The rights to this board were then sold
to the current supplier of the board,
Microprocessor Products,Ltd. Some minor
modifications (and one not so minor) were
made to the board end it is now available
as the VIDEO-1A. The major difference
between the two boards is that the VIDEO-1
had a switching supply built in on the board
to convert +24Volts to the ~ 12 volts and
-5 volis required by the A/D,D/A, and light

en sections, while the VIDEO-1A requires

- 12 volts(regulated). This only affects
* the three modules mentioned as all other
functions require only = 5 volts to operate.

A quick look at the VIDEO-1/1A reveals
that the video section of the board is
controlled by the Motorola MC6847 Video
Controller chip. This chip is connected
such that it can utilize up to 6K of memory
(dedicated locations $8000 to $97FF) as
video memory, outputing the contents of
this memory to the RF interface where it
is encoded into a signal compatible with
television channels 3-6 (your choice).
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All of these functions

There is a choice of 11 modes of
operation; an Alphanumeric mode; 4
Semigraphics modes and 6 Graphics modes
with resolutions ranging from 64X64 to
256X192, using up to 4 colors on the
screen at once (up to eight colors for
the semigraphics modes). The video
signal is output as a standard RF signal
or as a monitor compatible signal (you
choose the wiring option).

The memory expansion section will hold
up to 28K of type 2114 static RAM., RAM
addresses start at §1000 and go to $7FFF.
This allows for a 32K system with the
video or a 38K system without the video
(as VIDEO-1/1A RAM can also be used as
system RAM). In addition to the RAM
there is a spot for a 2716/2532 EPROM
at §9800 to $9FFF.

The A/D scction has eight channels of
input to a digital converter with program-
mable gain/attenuation and offset. The
sixteen lines of digital to analog output
stem from two D/A converters, one unipolar
and one bipolar, which when cascaded can
yield up to 65,536 discrete steps. The
light pen is capable of functioning in
any of eleven video modes.

Now, how does it all work? In a word,
"GREAT"! I built mine from a kit in my
spare time over the course of about 3
weeks, and have been happily attached to
a8 video terminel ever since. If you would
like more information on the VIDEO=-1A
contact:

MicroProcessor Products,Ltd

2916 East Court Street

Iowa City, Iowa 55240

(319) 351-7587

Prices start at $159.00 for a semi-kit
(voard, documentation, and hard to get
parts) and go up from there.




VIDEO-1 GAIM GRAPHICS SOFTWARE
JOHN WAHLQUIST

The GAIM Software Package is a graphics

interpreter designed with the AIM-65/VIDEO-

1 (multifunction video board for the AIM)
system. The software comes burned into a
2716 EPROM designed to reside in the EPROM

a

Due to tie versatility of this package,
summary of all 46 commands would entail

more writing than my fingers can take,
therefore, below I have summarized the
commands by the action they perforu.

Now that you have somewhat of an overview

socket of the VIDEO-1 board ($9800 to $9FFF) you are probably interested in a user's

and provides the user with 46 new graphics
commands that are accessible from BASIC
(thus making it an interpreter). GAIM is

for $30.00 postage paid.

comments. Well, here goes.

I find the

package easy to use and very useful. The
documentation, in the form of a user's
available from MicroProcessor Products,Ltid. manual, is excellent (if all you want to

do is use the software,
know what mekes it "tick" don't look for

If you want to

Installation of the package is as simple the information there, because its not
as plugging the chip into the proper socket, given) and gives many examples of how to

but read the instructions anyway,
to operate properly, the software needs
RAM at locations $TEOO to $7F43, so be
certain to install the top 1K of RAM on
the VIDEO-1. Once this has been doune then

you can power-up to one of the best graphics

packages on the market for an AIM based
video board.

All of the graphics commands in the GAIM
software package are executed via the USR
function. A typical command would look -
like: 558 S .

10 A = USR (30)

where A is a dummy variable (required to
meet BASIC syntax requirements) and the
number "30" is the function code to clear
the screen,
that all graphics commands are available
for either immediate execution or as a part
of a user program and the 46 commands will
function in all sisteen graphics modes
supported by the VIDEO=1 (16X46 = over 700
graphics commands).

The package functions entirely in machine

language so the spged available is quite
high, All variables needed by the machine
language routines are taken directly from
the BASIC variables thus eliminating the
need to POKE data into machine language
routines. If a function is called and
there is a conflict of mode or a missing
parameter (s), the package contains error
sensing routines that will notify you of
the fact (but beware, the error doesn't
always halt your program and problems can
occur with some commands as a result of
this).,

As an aside, it should be noted

a

In order use each function separately and in con-
junction with the others.
recommend this package to anyone who owns

I would strongly

VIDEO-1 board and is the least bit

interested in graphics.

820202233323 0238302835 0303333383838

ColorMate by MicroMate

Based on the Motorola &847 VDG, the
ColorMate provides low cost color
video display for AIM, KIM and SYM
microcomputer systems. ColorMate
offers nine modes of operation
ranging from alphanumeric to full
graphics. ff 12-bit word format in
the alphanumeric/semigraphics mode
supports a mix of alphanumeric and
semigraphics display. & wide range
of full graphics modes supports
application of ColorMate for many
purposes. ColorMate interfaces to
the Expansion (E) connector of
AIM, KIM, and SYM microcomputers.

> PC board plus manual ... $50.00 <

Other options available. Write for
details to:

MicroMate
P.0O. Box S0111
Indianapolis,

IN 46250

LSS 2222302220223 0003 23283882 38¢¢
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GAIM GRAPHICS COMMANDS

m

&

(2)
(3)

(4)
(5)
(6)

(1)

POINTS

There are a total of 13 point plotting commands. They enable you to plot points
in either color or on-off graphics modes. Additionally, points can be plotted
conditionally depending on the present state (on-off or color) of the point to be
plotted, erased or erased conditionally on the current state of the position, or
examined and a flag set if the position is in a prescribed state.

LINES

Lines can be drawn absolutely, with color specifications, or with color protection
and erased similiarly. There are six commands controlling line functions,

BOXES

The five functions available for drawing boxes behave very similiarly to the line
drawing commands. :
REGIONS.

Five commands are available for flooding a region {or erasing a region) with color
either as an absolute command or as a conditional command dependant upon existing
colors.

SPECIAL FUNCTIONS

Six functions are provided to set the graphics mode, erase the screen, check for
allowable "X" & "Y" values, and manipulate the "X" & "Y" variables used by the

program,
TEXT FUNCTIONS
There are six functions allowing Alpha/Numerics to be printed on the screen, Options

available include horizontal or vertical writing, standard or reversed field, and
the color options common to the previous functions.

CHARACTER FUNCTIONS

Design your own special characters and display them on the screen (Space Invaders
here we come). Space in memory is allocated for up to 32 user characters which
can be displayed either standard or reversed field, in color, and with the support
of the color options. This mode is supported by five commands.

VARTABLES USED BY THE 46 COMMANDS

X0%, YO%, X1%,Y1% - X & Y Positions
PO%, P1%; P2%,P3% - Flags, Colors, Mode, Font and Style depending upon function
called,
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‘ B B/
3B BiSﬁiay NOTE: The parameter C in line 1070 is the
scale factor of 7 axis. It is recommended that

Osamu Asgkawa _ ‘ C=1 (not using the scale parameter) at the
2«41 Taito, Taito=ku first trial. Modify C by the result of the
Tokyo, Japan first trial if required. Optionally if

3 i C=-1, the function will be displayed symetrlca.lly
o 5 about X-y plane,

It is difficult to imagine the graph of Example 2 f(x,y)=X —y2
the function Z=f(x,y). This program displays will bo defined as
the function upon Visible Memory uming DEF FNZ(X)=X*X-Y*Y
Keyword Graphics/Text software from MTU. '
. , ITI. Speed Hint
I. To display the function It takes 149.80 and 63. 45 seconds to display
1) Deflne"the function Z~f(X1Y) by ~ Figures 2 and 3 respectively. (This is the time
u;i:g DEF FNZ(X)=es.." at the top . for GOS!B 4000 and GOSUB 5000.) We can make the
) e program, ; program more than ZQ% faster by 1nsert1ng
G g
Example 1 Standardized two dimensional normal : 1124 K=0:K1=0:K2=0; XP=0:
distribution el YP=Q: DH=02 XD=0s XT=0
* S rime | - 146 XC=0: YC=0:C1=0:C2=0
x,y--—-—--§-‘- elis e o X=03Y=0:XL=0: YL=0
Gl 1148 Z=0:MIN=0: MAX=0:X1=0: Y‘I—O
T Q“(x _2m+y )/(1__1. ) a.nd o between lines 1140 and 1150,
e o 258 o {7 TH,Adjusteent’ ¢ 2
will ‘be defined as’ ‘ ' Determine your FX in the line 1176; FX

R=0: REM R IS CORRELATION COEFFICIENT is the ration of X scale and Y scale to
DEF FNQi g = (X*X=2%R¥X¥ Y+ Y*Y) / (1-R*R) dlsplay the graph with correct scale.

IEF FNZ(X -,EKP(-—FI\IQ(X)/Z)/(&QBNBS*
'SQR(1-R*R) ). .
See lines 1070 and 1090 of the program.

~ > - (1) DEGREE OF Y &XIS 90 :
ASMXRF _ (2) FRAME (Y/N) 'Y
LLF, o : (3) measure domain on the display and
correct FX.

If you have a printer or terminal that
can print 60 or more characters per
line you can get full sized assembly

Iuhe 1981 issue of Target, If you are
tired of reading AIM's 20 column assembly
listings just like the one in the mon- listing then try ASMXRF. ASMXRF runs

on a 4K or greater AIM. It loads at $200-

itor listing manual. ASMXRF reformats
the LIST output from the AIM ROM ' SAF9. Ins_tructlons included with either
package:

assembler into a full size assembly - e ‘

listing, ASMXRF numbers all lines and :

compiles a complete cross reference of ASMXRF object on cassette. ...... 55+ 525

all labels in the program. ASMXRF also ~ ASMXRF commented assembly listing. $25 )
picks titles from .PAGE statements and
puts them into the page headings. You
can also enter an additional 30 characters
to be printed in the page headings. You
can select the line length and page size

~Prices include first class postage in the
US and Canada. Add $3 per order for
foreign airmail. Check or money order
US funds only. Order from:

to match your printer. ASMXRF can even Wahalen Bav Softwbre
simulate paging on a TTY or other serial 25730 B;zach Dr
hardcopy terminal. For a sample of the Rockaway, OR 97136
listing produced by ASMXRF see the May/ (503) 355-8032
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Message

Type in / Select

DOHATN (41,X2)
DOMAIN (Y1,Y2)
DEGREE OF Y AXIS
0 OF MESH
PRINT (L/H/N)

FRAME (Y/N)

DRAW (L/D/M)

DETAIL (Y/N)

x1,x2

vl,y2

8 See Fig-1

n

L...Hard copy using QKPRNT
H...Hard copy using QLPRNT
N...No print (default)
Y...Display frame

N...No display frame (default)
L...Draw with line

D...Draw with dot

M...Draw with mesh (default)
Y...Detail display (default)

N...Exit program

Y
Ai// 0£62180
jj& p——— I 1<n
: i NV
AN /
v // / Z/ 7/

4
£

v

-
o

< e o o
X x2

s

Fig-1

Source list and outputs of Ex.l and Ex.2:

Both outputs are the result of the first trial.
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R
‘ l'Il| i. 5 ‘Ilc.. l

W TH
MATH

0 OF
11 M=
GHE

[

i T e
CEGREE OF 4 RIS 48

I MESH 18

i iR
I

Fig-2 The first trial of Ex.1l

=T

LB -

FES T

L s

CIECF T HED

FOLIE T 0

e

00,

DEF FRE 1 sty

i A< B o
OMATH (Y1480 -3, & o o

EGREE OF W ARIE 45] .
I

o g :l‘i ‘ lil. ,,"‘;i:" h"'..
CHESH 1m P
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Pig-3 The first trial of Ex.2




1000 RER 3 DINENGIONAL GRAPHICS

1010:

1020 REHW OSARU ASAKAKA

1030 REN JUNE 1, 1981

10403

1050 RER DEFINE FUNCTION I=F(X,Y)

1060:

1070 R=0: (=25

1080 DEF FNRIX)=(X$X-28REXEVEYEY)/ (1-RER)
1090 DEF FNI{X)=CHEXP(-FNB(X)/2)/(6.283185450R(1-RER))
1100:

{110 REM INITIALIZATION

11202

1130 1X: NRNDSP: GMOBE 1

1140 SETWIN 0,0,0,319,199: WINDOW O: WCLR
1150s

1160 DIM HL(319),D8(3,1),PLEL, 3, 1)

1170 WH=319: WH=199: Fi=1.2

1180 DG=45: MS=10

1190 8P=32; CR=13: DEL=127

1200

1210 REW FAIN ROUTINE

1220z

1230 AUTEXT "DOMAIN (X1,%2)";GP

1280  GOSUB 2000: Yi=VAL(CH$}

1250 GOSUB 2000: X2=VAL{CH$)

§260  IF XZ(X1 THEN GOSUB 3000: 6OTO 1230
1270 AUTELT CR

1280 AUTEXT “DONAIN {Y1,V2)°;8P

1290 GOSUB 2000: Vi=VAL(CH$)

£300  BOSUB 2000: Y2=VAL{CH$)

1310 IF Y2{Y1 THEN BGOSUB 3000: 6OTD 1280
1320 AUTEXT CR

1330 AUTEXT “DEBREE OF Y AXIS®;SP;STR$(D6);CR
1340 AUTEXT "NO OF MESH";SP;STR$(NS);CR
1350 RDCSR CX,CY

13460:

1370 INIT=1: FRANE$="Y*: GOSUB 4000

1380:

1390 HOVE CX,CY

1400 AUTEXT "MIN=";SP;STRS(NINI;CR

1410 AUTEXT “MAK=";8P;STRG(MAY);CR

1420 RDUSR CX,CY

1430:

1440 DR$="R": GOSUB 5000

14502

1460 HOVE CX,CY

§470 AUTEXT °PRINT {L/H/N)";SP: GOSUB 2000
1480  IF CH&(>"L" AND CHE()"H" THEN 1510
1490 IF CHé="L" THEW GOSUB 3000: BKPRNT
1500 IF CH$="H" THEN BOSUB 3000: GLPRNT
1503 BOTD 1520

1510 AUTEXT CR

1520 AUTEXT “DETAIL (Y/N)";SP: BOSUB 2000
1930 IF CH$="N" THEN END

{540 AUTEXT CR

1550 AUTEXT "DEGREE OF Y AXIS";5P: BOSUBR 2000
1560  DB=VAL(CH$)

{570 IF DB{0 OR DB>180 THEN GOSUB 3000: BOTD {550
1580 AUTEXT CR

1390 AUTEXT “NO OF HESH";SP: GOSUB 2000

1600  KS=YAL(CH$)

1610 IF WSCI THEN GOSUB 3000: BOTO 1590
1620 AUTEXT CR;°FRAME (Y/M)®;SP: BOSUB 2000
1630 FRANES$=CH$

1640 AUTEXT CR;"DRAW {L/D/H)";5P: BOSUB 2000
1650  DRé$=CH¢

16602

1670 WCLR

1680 AUTEXT "{X1,%2)";5p

1690 AUTEXT STR$(X1);",";STR$(X2);CR

1700 RUTEXT "{V1,¥2)";5P

1710 AUTEXT STR$(Y1);",*;STR$(Y2);CR

1720 AUTEXT “DEGREE OF Y AXIS®;5P;STR$(DB);CR
1730 AUTEXT "HO OF HESH";SP;STRS(HS);CR

1740 RDCSR C,CY

1750:

1760 GOSUB 4000

1770 BOSUB 5000

1780:

1790 BOTO 1460

16800;

2000 REM INPUT PARRMETER
2010;

2020 CHe="": N=0

2030 BET Cé: IF C$="" THEN 2030

2040 IF ASCC$)=CR THEM AUTEXT SP: RETURN
2050 IF C%="," THEN AUTEXT C$;32: RETURN
2060 IF ASC(CS)=DEL THEN 2100

2070 N=Ntl: CHE=CH$+C$: AUTENT L3
2080 6070 2030
2090:

2100 IF W=0 THEN 2030
2010 H=N-1: CH$=LEFT$(CHE, N2 AUTEYT C¢
2120 BOTO 2030

2130:

3000 REW DELETE RESSABE

3010:

3020 RDCSR X,¥

3030 IF %>2 THEN AUTEXT DEL: GOTO 302¢
3040 RETURN

3050;

4000 RER DISPLAY PROFILE

4010;

4020 BRSHRY

4030 IF INIT=1 THEW GOSUB 4100

4040 BOSUB 4300

4050 IF FRAME$="Y" THEN GOSUB 4500

4060 1%

4070 RETURN

4080:

4100 REN PROFILE OF BRAPHICS

A110:

4120 HIN=1E38: WAY=-1E38

4130 Di=(X2-X1)/NS: DY={Y2-Yi)/KS

4149 FOR I=0 TO MS: Y=Y{¢IgDY

4150  FOR J=0 TO HS: Y=X{+J&DY

4160 I=FN7{X)

4170 IF IXHAY THER WAL=I
4180 IF I{HIN THEN MIR=1
4190 NEXT 4§

4200 REXT 1
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4800:

4900 REM I-DIN 70 2-DIN CONVERSION
4910:

4920 XC=(X+YiC1) #FX

4930 ¥YC=1+Yi(2

4210:
4220 DH{O,0)=X1: DHCO,1)=Y1 :z;g.RETURN
4230 DH{L,0)=Y2: DN{I,1)=VYt ) ! i
5000 REM DISPLAY GRAPHICS
T f) =¥ = o
4240 DK(2,0)=X2: DI(Z,1)=Y2 S010s

4250 DH(3,00=X1: DR{3, 1}=Y2
4260 T10)=HIN: 7(1)=HAX
4270 INIT=0

4280 RETURN

5020 NOCHK: GRGHRT
5030 FOR I=0 70 319
5040 HL{D)=0

5050 NEXT I
4290: oy
4300 REN  SETUP PROFILE g
4310:

3080 BY={Y2-Y1)/HG
5090 DH=DXUFY4FR/2+0.5
3100 XD=(320-WR}/2

4320 A=3.14159265406/180
4330 Ci=COS{A): C2=SIN(A)

4340; 5110 ¥U=319-XD

4350 ¥=X1s Y=Vi; I=MIN: GOSUR 4900 5120 A=3, 18159265406/ 180

4360 XL=XC: YL=YC 5130 Ci=CO8{A): C2=BIN(A)

4370 5140

4380 i=Y2: ¥Y=Y2: I=MAX: GOSUB 4900 5150 IF DRE<:*D® AND DR%<:"L® THEN DRé="H"
4390 XH=XC: YH=YC - 5160 IF DR§="D" OR DR§="L" THEN GOSUB 5300
4400: 5170 IF DR$="H" THEN GOSUB 5500

4410 W=YH-XL: H=YH-YL 5180 1

4320 IF DBY90 THEN W=W-24(Y2-Y1)ICL4FX 5190 RETURN

4430 IF W(=0 OR H(=0 THEN JA CR;"NON 3 DIMENSION®: STOP £700:

4440: 5300 REM  DRAW WITH DOT OR LINE

4450 FR=WH/W 5310

4460 IF H/WHWH/WE THEN FR=WH/H 5320 FOR I=0 1O HS: Y=Vi+14DY

§470: _ © 5330 PT=0

4480 X0={WW-WIFR) /2¢{320-WH) /2 5340 FOR J=0 TO MS: Y=¥1+14D%

4490 1F DB:90 THEN X0=X0-(YZ-Y1)¥CIEFX4FR S350 XC=(4+YCH) IFY

4500 Y0={200-WH)/2

6( =FNZ (Y} 4YE02
4510 RETURN 3360 YO=FRI {5} +Y4L

337 IP={XC-XL)VIFR+1O

4520 5380 YP=(YC-YL)¥FR+YO
4600 REM  DISPLAY FRAME 5390 IF YPCHLUXP) THEN PT=0: GOTD 5440
4610: _ 5400 IF DR$="D" THEM IH ¥P,VP: I1W: BOTD 5470
4620 FOR I=0 70 { 5410 IF PT=0 THEN M IP,YP
4630 FOR J=0 T0 3 5420 1D XP,¥P: PT=i
4640 XC=(DN(J,0)+DN(J, 1) 4C1) 4FY 5430 BOSUB 5800
3650 YC=I(I)+DH(J, D)4C2 5440 NEXT J
4660 PL{I,J,00=0XC-XL) §FR+X0 S450 NENT I
470 PL{L I, 1)=(YC-YL) $FR#Y0 S840 RETURN
4680 NEXT J 5470:
4490: 5500 REN  DRAW NITH MESH
4700 M PL(1,3,0),PLIL,3, 1) 5510z
4710 FOR J=0 TO 3 5520 DR$="L": GOSUB 5300
4720 1D PLULI,0),PLELI, 0 55301
4730 NEXT J 5540 FOR 1=0 70 319
L ATAURENT T 5550 HL(D)=0
v 4750 5560 NEXT I
4760 FOR J=0 70 3 85703

4770 L PL{0,3,0),PL{0,J,1),PL{1,3,00,PL{L,d, 1)
» 4780 NEXT J
4790 RETURN
10 TARGET Jul=-Dec 1981

3380 Ri=¥Z: DH=-DX
G590 IF DGX90 THEW Mi=il: DN=DX
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BPRUM  PROGRAMMR

The MDA-65 from Thorson ingineering will:
* Program both 2716 and 2532 type -ZPROMS.
Transfers any part of AIN-65 memory to

LPROM.

* Cause your AIN-65 to operate as a full
duplex terminal. Allows communication
with a time-sharing system or develop-
ment system at speeds up to 2400 baud.

*

Allow transfer of object files or RASIC
programs to or from ancother computer
via the terminal simulstor.

The programmer circuit card, software in
EPROM, and program listing a1l for only
£€135.00 check or money order. Terminal
simulator software separately is #50.00.
Washington residents add 5.%% sales tax.

Thorson Engineering Company
6225 T6th St. SE
Snohomish, WA. 35290
(206) 334-4214

3600 FOR I=0 70 HS: Y=H1+1iDH

610 PT=0

G620 FOR J=0 70 HB: Y=Y1+JiDY

5430 R DSISEaF INE

G644 YL=FRI({1+VI02Z

G5t iP={4C-5L13FR+ED

G650 ¥P={YC-YL18FR+Y0

G470 If YPCHL (XP) THEW FT=0: G070 5710
SC‘S{) r )T—‘.-‘ .{HE& }f .i.F';\F

5590 b i, ¥P: FT=1

S7o0 BO3UE 5800

5710 HEIT J

5720 HEAT 1

5730 RETUR

E‘?,;fy.

800 REH UPDATE HIDDEH LIKE CONTROL
BEALE

3820 Ki=XP-DH: IF K1{XD THEM Ki=KD
G830 K2=YP+DH: IF K2:XY THEN KZ=XU
5840 FOR k=K1 7O K2

G350 IF HL{K)CYP THEW HLIK)=YP
5860 NELT K

TA7G RETURE

AIM-65/SYM-PET-KIM-6800

Universal Interface Board Converts AIM-65/SYM
Into Professional Data Logger

MINI MOTHER

BOARD

BUFFERS
TO AIM-65

ADDRESS
SELECTION
{CLOCK, MUX
A/D

CLOCK/

CALENDAR

BATTERY
BACK-UP

12BITA/D

16

A/D INPUTS

& + 15 VOLT

ADDRESS
(MEMORY)

POWER
SUPPLY
INPUTS

MEMORY

systems

@ COLUMBUS INSTRUMSEN'{S !NTERNATIONAL;(‘IPIRPORAHON
= upplier o and tota

950 N. HAGUE AVE., COLUMBUS, OHIO 43204 U.S.A.

PHONE: (614) 488-6176

TELEX: 246514

(Also connects to PET or KIM with adapter cable.
Adaptable to other 6502 and 6800 systems)

CONTAINS:

* 12 bits, 16 channels, fast A/D converter

* space for additional 16K RAM memory or 32K
EPROM (or combination)

* real time clock/calendar with real time interrupt
capability and 10-year lithium battery backup

* plugs directly into AIM-65 expansion connector
with the help of a mini-mother board which
supports up to three interface boards

* supplied with supportive demonstration and
control programs

AVAILABLE MODELS:

* |B-902 Additional Memory
Space (only)
Calendar/Clock plus
memory space

A/D (12 bits, 16 channels
plus memory space)
A/D, plus memory space
and calendar/clock

Mini mother board to support up to three (3)
interface boards

$ 390.00
$ 690.00
$ 960.00

* 1B-902-A
* |B-902-B
* |B-902-AB

Quantity Discounts Available




CODOS DISK OPERATING SYSTEM (supplied with K-1013-3D only) K-1013-3M $25.00
The AIM-65 version of the CODOS disk operating system provides features not available even
on much larger microcomputer systems. CODOS provides an ideal environment for the assembly
or BASIC language program developer and system implementer. Twelve character named files
and nearly % megabyte storage on a single sided 8-inch diskette makes the manipulation of large
amounts of data simple. Fast transfer rate of 19.6K bytes per second average makes the loading
of massive programs or data files into memory nearly instantaneous. The channel-oriented I/0
structure means that user programs need not distinguish between devices and files when per-
forming sequential /0. The built-in debugging monitor completely replaces the AIM monitor
and adds many new functions as well. There is even a Visible Memory text/graphics driver routine
provided free of charge to allow the inexpensive K-1008 Visible Memory to be used as a display
terminal with 22 lines of 53 characters rather than the single line 20 character AIM display.
CODOS is fully integrated into the AIM’s I/0 structure. The AIM Editor, AIM Assembler,
AIM BASIC, and even the AIM monitor may use disk files in place of cassette tape or memory files
simply by specifying U as the device code when the “IN="or “OUT=" prompt s printed by the AIM.
The user then enters the up to 12 character file name and CODOS takes over from there. At this
time BASIC support is limited to the program save and load functions built into the AIM BASIC
ROM. The Supervisor Call facility provided by CODOS makes it possible for AIM assembly
language programs to be transportable to other CODOS equipped 6502 systems. The CODOS
Supervisor Calls provide for all device and file I/0 as well as providing 16 bit arithmetic and number
conversion functions needed by assembly language programs. Standard CODOS is available at
8000-9FFF. For optional address 6000-7FFF add $10.00.

K-1020 PROTOTYPE BOARD: $42.00
This board allows construction of
custom circuits and comes assembled
with on-board +5 and +12 Volt regula-
tors, and bypass and input filter capaci-
tors. It mounts in a K-1005-A Card File.
Both bus Expansion and Application
edge fingers are provided with gold
plating and pads for connection. The
board hole pattern allows 8, 14, 16, 18,
20, 22, 24, 28, 40, 64 pin IC's to be used,
with a maximum capacity of seventy-
five 14 and 16 pin chips. A heavy ground
plane covers most of the board bottom
for noise suppression while +5V and
+12V planes intermesh on the top side.
The board is constructed of standard
glass epoxy material with all holes plat-
ed through. A documentation manualis
provided containing example schematics for bus interface, address decoding, and form pages for
your documentation.

K-1032-1 THE BANKER 32K RAM ROM 1/O BOARD: $450 K-1032-1M $10.00

This is the 32K Memory Board with a difference. Notonly does it have 32K of low-power dynamic
RAM individually addressable in 4K blocks, it also has 4 ROM sockets for up to 16K of ROM, and 4
parallel I/0 ports implemented with 6522 VIA’s. ltevenhas a EPROM programmer for 5 volt 2716 or

2732 EPROM'’s. The most significant feature thoughis TWO kinds of bankswitching right on-board
which allows one to mxvm:m an AIM well vm<o:%:m normal 40K limit. The RAM m:ow:m ROM are

divided into 4 blocks each (8 total) and an Enable Register determines which blocks respond
thus allowing two or more blocks to be at the SAME address. Jumpers select <<Zo:. blocks are
enabled by Reset. The Banker aiso recognizes 18 address bits which make it usable in future 18
bit address bus 6502 based systems.

K-103z. rHE BANKER 16K RAM BOARD: $295.00
This is: the same as the K-1032-1 Banker memory described above but with only 16K RAM
installed and none of the ROM or 1/0O circuitry. it replaces our earlier K-1016 16K RAM board.

AIM-65 is a trademark of Rockwell International

Brochure A-1
Summer 1981

(919)833-1458

MTU EXPANSION PRODUCTS FOR THE AIM-65

K-1000-5 5 POWER SUPPLY $65,

This power supply is designed specif-
ically for the AIM-65 system. It is de-
signed for table top operation and
comes fully enclosed with a line cord,
fused primary circuit and a terminal
strip for connection to the DC power.
The power outputs are: regulated +5
Volts at 3 Amps maximum (no other
loads) 2 Amps with all other voltages
loaded, regulated +24 Volts at 2.5 Amp
maximum 0.5 Amp continuous draw,
unregulated +8 Volts nominal up to
0.75 Amp, unregulated +16 Volts nomi-
nal up to 0.25 Amp. This supply will
drive the AIM-65 and any three (typi-
cally four) of our bus expansion pro-
ducts.

K-1002 MUSIC HARDWARE BOARD: $49.00

This board is a fully integrated digital
audio system. An 8 bit digital-to-analog
converter combined with a quality 6-
pole low-pass filter and half-watt audio
amplifier with volume control means
that only a speaker is needed for rich, 4-
part harmony with either of our music
programs listed below. The board itself
is approximately 5.5” wide by 3" deep
and plugs into a 44 pin edge socket (not
supplied) that may be mounted in a
K-1005 card file. Only +5 Volts is
needed for power and any 8 bit parallel
output port is suitable as the data
source. Don't confuse the K-1002 with
cheap imitations, it is designed and
built by MTU, the originators of digital
music for microcomputers!

¥

Micro Technology Unlimited

2806 Hillsborough Street
P.0. Box 12106
Raleigh, NC 27605, U.S.A.
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AIM 65 Video

Dick Buchen 21 Alta Loma Drive Vallejo,CA 94590

INTRODUCTION
The AIM video board is used to interface To be able to use this address space on
the ATM=65 to a television receiver. The the AIM-65, the AIM circuit board will

video board contains all the necessary need a minor modification as described
hardware and software. in another section. 22 decodes address
The video board can generate alpha~ lines A8 thru A11, and CSA to chip select

numeric characters along with semigraphics, 3217 at $AFXX. Address lines AO thru A7

or cen be used in one of eight full graphic ‘connect to the RIOT so that RAM and

modes. Depending on the mode selected, up internal registers can be addressed. The
to eight colors may be generated. A black 128 bytes of RAM are addressed from $AFO0-
and white or color television can be used. $AF7P. The addresses for other operations

Circuit Description are as follows:
AIM/VIDEO INTERFACE ADDRESS FUNCTION
The video board interfaces to the AIM AF80 Read/Write Data Register 4 (DRA)
expansion connector J3. The connector AF82 Read/Write Data Register B (DRB)
numbers on the schematic correspond to the AW81 Read/Write Data Direction Register A(DDRA)
video board edge connector. All of the AF83 Read/Write Data Direction Register B(DDRB)

video signals are compatible with the AIM  AF84 Write Neg. Edge Detect Ctrl Disable Int.
except the signal called ENB, which will AF85 Write Pos. Edge Detect Ctrl Disable Int.
be explained later. The following chart AF86 Write Neg. Edge Detect Ctrl Enable Int,
will show how to connect the video board t0 AF87 Write Pos. Edge Detect Ctrl Enable Int.
the expansion connector J3: AFIC Preset Timer Divide by 1 Enable Int.
Name J3 Neme J3 ggme J3 Name J3 AF9D Preset Timer Divide by 8 Enable Int.

A0 A A9 L 15 CSsA 20 AFIE Preset Timer Divide by 64 Enable Imt.

At B A0 M DI 14 BRES 7 AF9F Preset Timer Divide by 1024 Enable Int.
A2 C A1t N D2 13 SYs g2 U AF94 Preset Timer Divide by 1 Disable Int.

A3 D A2 P D3 12 SYSRW V AF95 Preset Timer Divide by 8 Disable Int.
A4 E A3 R D4 11 SO 5 AF96 Preset Timer Divide by 64 Disable Int.
45 F A4 S D5 10 GND 22 AF97 Preset Timer Divide by 1024 Disable Int.
A6 G A15 T D6 9 veceo 21 AF94 Read Timer

AT H D7 8 +12 17 AF95 Read and Clear Interrupt Flags

A K -12 16

RIOT I/0 data ports PAO thru PAS are
VIDEQ EPROM configured as outputs and are used to set
The program for the video board is stored yp the various video modes of Z19. I/0
in 216, a 1X X 8 EPROM., The video EPROM ports PB3 thru PB7, configured as inputs,
is addressed from $7800 thru §7BFF. 212 ° are used to read the on board dip switch.
decodes address lines A10 thru A15 to chip fThe video program reads the switch during
select 216 from $76XX thru $7BXX. Address jinitialization to configure 719 to a par~
lines A0 thru A9 conmnect to 216 so all 1024 ticular mode. I/0 port PAT7, configured
bytes can be individually addressed. Data gag an input, is used to read the field sync
bus lines DO thru D7 conmnect to Z16 to pulee coming from Zi9., I1/0 port PA6,
obtain the program data when the EPROM is  output, is used to control the operation
addressed. R/W is decoded by 212 so that of Z19's pin 31. When PA6 is low, Z19 pin
Z16, a read only device, can only be chip 31 is low. When PA6 is high, data bus

selected during a read cycle. signal D7 comtrols Z19 pin 31. Other .
VIDEO RIOT signals used by the video RIOT axe R/W

The AIM controls the operation of the (pin 353, clock #2 (pin 39), and reset
video board using Z17, the video RIOT. (pin 34).
RIOT stands for RAM,I/0, TIMER. The video
RIOT is comprised of 128 X 8 static RANM, VIDEOQ RAM
two software controlled 8 bit bi-directional The video board can store up to 6K bytes
data ports, a programmable timer, and a of data . Twelve 1X X 4 static RAM IC's
programmable edge detect circuit. The are used to accomplish this. The video

videoLEIOT is addressed from $AFO0-$AFFF. RAM, Z7Z21-732, is chip selected in pairs.
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The odd numbered IC's comnect to data bus
lines DO-D3, the even numbered IC's to
D4=D7. Each pair of IC's, for example
721 and 222, stores 1024 X 8 bits or 1K
bytes of data.

Data to be displayed is atrored in the
video RAM by the video program. The AIM
cen read or write the video RAM, The VDG
(219) can only read the RAM.

The video RAM is chip selected by

either the AIM or the VDG. The video RAM
is always being read by the VDG whenever
the AIM is not reading or writing the RAM.
Z13,2104, and Z7B decode address bus lines
411 thru A15 so that Z9E pin 10 goes low
when the AIM addresses $6XXX thru $77XX.
When Z14 pin 9 goes low, address lines
A10 thru A12, comnected to Z14's 'B' inputs,
appears on its °X' outputs. These address
lines are decoded by 7215, a one of eight
decoder, and one of Z15's outputs will go
low to chip select a particular pair of
video RAM ICs. 298 pin 10 also goes to
Z19 pin 12 to disable Z19's address lines
AO thru A12. Z9E pin 10 goes to Z5 pinl
and 15 to enable them so that the AIM's
address lines A0 thru A9 drive the video
RAM. When the AIM is not addressing the
video R&M, Z9E pin 10 remains high, 714
pin 9 will be high, and VDG address lines
YIG10 thru VDG12 appear on Z14's ®X°
outputs to be decoded by Z15. Now the
video RAM is chip selected by the VIG.
Z19 pin 12 is high which enables Z19's
address lines A0 thru A12. 275 and Z6
are disabled so now the VDG addresases
the video RAM.

The video RAM data is controlled by
pin 10 on 221 thru 232, While the AIM
is addressing the video RAM, Z7B pin 6
is high which engbles Z11B. During a
write operation Z11B pin 6 goes low when
SYSTEM R/W goes low and SYSTEM #2 is high,
During a read operation Z11B pin 6 goes
high while SYSTEM R/W is high. When the
AIM is not addressing the RAM,Z7B pin 6
remains low which causes Z11B pin 6 to
remain high. The video RAM will now stay
in the read mode irrelevant of SYSTEM R/W

or SYSTEM @2.

ADDRESS AND DATA BUFFERS

The AIM address bus lines AO thru A9
connect to 216 and 217 without buffering.
A0 thru A9 are buffered by Z5 end Z6é
before driving the video RAM, Address
lines A8 thru A15 are comnected to
various decoders without buffering.

The AIM data bus, DO thru D7, connects
to two bi-directional data bus buffers,
Z1 and Z3. Z1 is used to interface the
video RAM with the AIM. 21's buffers are
enabled whenever the AIM addresses the
video RAM (21 pin 19 goes low). The
direction of data thru Z1 depends on the
logic level at Z1 pin 1. During a write
operation, Z1 pin 1 is low and data from
the AIM is stored in the video RAM. &
read operation brings Z1 pin 1 high and
data from the video RAM is put onto the
AIM data bus. 23 is used to transfer data
to and from Z16 and Z17. Z11C pin 8 goes
high whenever the AIM addresses the video
EFPROM or the video RIOT. This in turn
brings Z9B pin 4 low to enable Z3's buffers
(23 pin 19). 2Z11C pin 8 also goes to Z7C
vhere it is anded with SYSTEM R/W and
SYSTEM @2. Z7C pin 8 goes high during a
write operation which causes Z3's buffers
to transfer date from the AIM to 217. A
read operation brings Z3 pin 1 low and -
data from Z16 or Z17 is put on the AIM bus.

VIDEO DISPLAY GENERATOR

Z19 is the Video Display Generator or
VDGe This IC provides a means of intere
facing the AIM 46 a color or black and
vhite television receiver,

The VDG reads date from the video RAM
when 219 pin 12 is high. VDG's addreass
pins A10 thru 412 are used to chip select
the video RAM while address pins AO=A9
address the video RAM. The VDG'e data
lines DO thru D7 read the data from the
video RAM. Refer to the video RAM section
for more details.

The VDG's television signals are gen=
erated on 219 pins 9,10,11, and 28. These
four analog outputs are used to transfer
luminance and color information %o a
standard NTSC color television receiver.
The VDG requires a 3.579545 MHz square wave
on pin 335 to generate these television
signals,
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The synchronizing outputs from the VDG 4. Semigraphics six mode: Translates data

are on pins 37 and 38. Pin 37 has a high bits DO thru D5 into a recatangle

to low transition which coincides with the (8 X 12 dots) divided into six equal
end of active display area, and a low to parts. Data bits D6 and D7 determine
nigh trangition which coincides with the one of four colors for the rectangle,
trailing edge of the verticel synchroniza- The display consists of 64 elements
tion pulse. During the time pin 37 is low, across and 48 elements down. Requires
the AIM may have total access to the video 512 bytes of video RAM. (D7 must remain
RAM without causing undesired flicker on high in this mode so only two colors
the screen. Pin 38 has a negative pulse are selected by the data bus)

that ceincides with the horizontal syn- 5 Graphics ONE C mode: Generates a dis-
chronization pulse furnished to the tele- play matrix of 64 elements by 64 elements.
vision receiver by the VDG. Z19 pin 38 Each element may be one of four colors.
connects to Z5 pin 12, Z5 pin 11 is Requires 1K bytes of video RAM.

enabled whenever 75 pin 15 goes low. This g, Graphics ONE R mode: Generates a dige
occurs dquring the time the AIM is addressing play matrix of 128 elements by 64 ele-
the video EPROM or the video RIOT. 25 pin 11 ments down. Each element may be one

pin 11 comnects to the AIM's SO input which of two colors. Requires 1K bytes of
will set the CPU's overflow flag. This is video RAM.
used by the video program so that it kmows 7, Graphics TWO C mode: Same as graphics
when to write to the video RAM. ONE R except each element may be one of
The remaining eight pins on the VDG are four colors requiring 2K bytes of video
used as mode control input lines. Pin 34 RAM.
switches between alphanumerics and semi- 8. Graphics TWO R mode: Generates a display
graphics modes. Pin 31 determines if an matrix of 128 elements across by 96 down.
internal or external characier generator Each element may be one of two colors.
is used. Pin 35 switches between alpha~ Requires 1.5K bytes of video RAM.
numeric/semigraphic and full graphic modes. 9, Graphics THREE C mode: Same as graphics
Pin 39 selects the color of the character TWO R except each element may be one of
or -dote Pin 32 selects the color of the four colors requiring 3K bytes of RAM
character and background. Pins 27,29,and 10.Graphics THREE R mode: Generates a
30 select one of the eight full graphic display matrix of 128 elements across
modes. ‘ by 192 elements down. Each element may
A general description of the different be one of two colors. Requires 3K bytes
VDG modes follows: of video RAM,
1o Alphanumeric internal mode: uses an 11.Graphics SIX C mode: Same as graphics
~ internal character generator which con- THREE R except each element may be one
tains 64 five dot by seven dot characters. of four colors rejuiring 6K bytes of
Requires six bit ASCII code leaving D6 video RAM.
and D7 free. Displays 32 characters 12.Graphics SIX R mode: Generates a dis-
across and 16 characters down in one of play matrix of 256 elements across by
two colors. Requires 512 bytes of video 192 elements down. Each element may be
RAM ‘ one of two colors. Requires 6K bytes.
2o Alphanumeric external mode: uses an exter-
nal character and row counter. Up to 256 RF MODULATOR :
different eight dot by twelve dot custom 220 is a color video modulator. It takes
characters may be displayed in ome of two0 the luminance and color information from
different colors. Requires 512 bytes Z19 pins 9,10,11, and 28 and generates the
of video RAM. RF signal for the television receiver. 220
3¢ Semigraphics four mode: Translates data pin 12 is the RF output that connects to
bits DO thru D3 into a rectangle (8 X 12 g receiver VHF input. A 3.58 MHz crystal
dots) divided into four equal parts. Data comnnects to an oscillator inside 720 on
bits D4 thru D6 determine one of eight pins 1 and 2, The exact frequency of
colors for the rectangle. The display 3579545 is adjusted using the 9«35 pF
consists of 64 elements across and 32 trimmer capacitor at 220 pin 2, The freq-
elements down. Requires 512 bytes of uency of the RF signal is determined by
video RAM,
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the components connected to 220 pins 13
and 14 The O.1 uH coil can be expanded
or compressed to adjust the RF output for
VHF channels 2,3,0r 4. 220 supplies the
clock (pin 1) used by the VDG (pin 33) to
generste the luminance and color inform-
atiOnc

The video board may be connected to
the video portion of a television receiver
thereby bypassing the VHF tuner and IF
circuits. The video signal from the VIG
can be connected to the television video
amplifier. The video signal is obtained
from 219 pin 28 through a 0.01 uF capa~
citor. Be sure the television receiver
does not have a "hot" chassis, in other
words, one side of the AC line input
must not connect to the chassis. Make
sure the receiver uses a power transformer
or is a battery operated portable.

POWER SUPPLY CONNECTIONS
All of the ICs are connected from +5V
to GND. The video board uses approximate-
ly 500 mA with 1K of video RAM installed.
The =12V is regulated down to =5V by
three terminal regulator Z18. The =5V is
connected to 216 pin 19.

MISCELLANEOUS CIRCUITS
The ENB signal generated on the video

board may be used to enable bi=-directional
data bus buffers. This pin can be ignored
when no additionasl data bus buffering is
required. Z7A pin 12 goes high whenever
the video RAM, video EPROM, or video RIOT
is addressed. Z8A pin 2 goes low when
SYSTEM @2 and Z7A pin 12 are both high.

AIM ADDRESS MODIFICATION

In order to use the software and hardware

described in this article as written
requires an AIM address change. The
directions for implementing this change
is included elsewhere is this article.

Software Description

PRELIMINARY COMMENTS
The MC6847 Video Display Generator is
primarily a video graphics IC with mini-
mal character mode capability. Wwith
adequate programming, however, it pro-

vides an excellent alternative to the AIM's

LED display while you are developing your
graphic programs,

This program is designed specifically
to interface with the AIM-65 monitor
program. DMuch effort was given to over- -
come short-comings of the AIM monitor it-
self, while still providing . fast, con-
venient alternative to the LED display.

FEATURES
1e Display 32 X 16 characters
2. Flicker-free operation
9o Fast software scrolling
4. Horizontal tabs (programmable)
5+ CRT type deletes (even works on tabs)
6. Stand-alone subroutines for user programs
7. Completely self contained (usea)on—board
RAM
8. Compact (less than 1X of code)
9. Direct keyboard control (CNTLR,C,V)

All "writes" to the video RAM are syn-
chronized with the horizontal sync pulse.
This allows an entire screen worth of
characters to be writtem.during one frame,
Since the horizontal sync pulse is onl
about 8 usec (including the back p@rchg,
it is neceassary to respond almost instan-
taneously with the write instruction.

This is accomplished by wiring the sync
signal to the 6502's overflow pin and
testing for overflow, followed immediately
by the WRITE instruction. The result is
an apparent high BAUD rate and rapid,
flicker~free scrolling. .

During the AIM tape dunping and loadlng,
a block count is displayed by the AIM mone
itor. Although the AIM manages to keep
this count in the same position on its
own display, the videoc program sees a
sequence of ASCII characters, like any
other, and so would display them across
the line and on %o the next line, and so
on. The problem here is that the time
required for scrolling can interfere with
the timing of the tape load routine,
causing errors., Simillar display trickery

is performed elsewhere in the AIM monitor,
and needed information is not passed on
to the video routine. The video program’
has been written to take care of these
problems.

SOURCE LISTIKNG
The source listing is included here and
contains many comments so a detailed
description will not be given on the soft-
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AIM ADDRESS MODIFICATION
Introduction

The AIM allocates address space $A000
thru $AFFF for I/0 devices., This address
space is decoded into four 1X blocks as
shown below:

ALLOCATED ADDRESS DEVICE BYTES REQ.
$4000 to $A3FF User Via(Z1) 16
$4400 to $ATFF AIM RIOT(Z33)152
$A800 to $ABFF ATM VIA (232)16
$AC00 to $AFFF AIM PIA (U1)67

As shown, the devices do not require
all of the address space allocated., When
the address modification-is complete, the
address space is decoded into four 512
byte blocks as shown below:

DEVICE
USER VIA (21)
AIM RIOT (233)
AIM VIA (232)
AIM PIA (U1)

ALLOCATED ADDRESS
$A000 to $A1FF
$4400 to $ASFF
$A800 to $A9FF
$ACO0 to $ADFF

This modification frees up the following
512 byte blocks of address space:

$4200 to $A3ZFF
$A600 to PATFF
$4A00 to $ABFF
$AR00 to JAFFF

Description

Refer to the AIM schematic for the
following description. The modification
replaces the crystal oscillator Z14 with
a low power schottky device.

Z14 is connected to address bus signal A9
(214 pin 9).

A 4.7K ohm pull-up resistor connected
to Z19 pin 1 is removed and pin 1 is
connected to inverted bus signal A9

(214 pin 8).

Implementation

The modification is implemented by following

the steps shown below;

1. Un-solder and remove Z14 from the P.C.
beard,

2. Install a 14 pin dip socket in place
of 714,
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This prevents
address bus loading when an unused gate in

PIQg a SN74LSO4N IC into Z14's socket.
Cut. P.C. trace going to Z19 pin 1,
Connect 30 AWG wire from Z14 pin 8 to
Z19 pin 1,

Connect 30 AWG wire from Z14 pin 9 to
Z9 pin 18,

This completes the modification.

BOOKS

6502 Assembly Language Programming by
Lance Leventhal from Osborne/McGraw-Hill,
$12.50 plus $1.00 handling (non=US or CAN
$4.00 handling).

Take Aim-Volume I by James H., Clark from
Dilithium Press $14.00 plus $1.00 handling
(non=US or CAN $4.00 handling).

This lab and learning manual for the
AIM~65 and other 6502 microcomputers is
a valuable tool for students and practi-
tioners. Manual includes computer preca-
tions, programming basics, a glossary, a
cross=-index of AIM-65 documentations. Also
included are more than 30 utility and game
programs.

Back Issues- A consolidated 1979 issue
is available for $6.00 (§12). In addition
1980 issues are available begimning with
the January/ February and at subsegquent
two month intervals. Individual 1980
issues are §1.00 (US and CAN, $2.00 else~
wher@)o

Tiwe 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 subscziptiom.

Target- an AIM 65 newsletter is
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,0H 45887,




CONSTRUCTION TECHNIQUES

The video board should be built on a 217 SYP6532 (Symertek)
prototype P.C. board. The board can be 718 uA79MOSAUC (Fairchild)
wired using wire-wrap or solder techniques. %19 MC6847P (Motorola)
Number 30 AWG wire can be used to wire the 220 MC1372P (Motorola)
ICs but the +5V and GND wires should be 221=232 P2114L (Intel)
24 AWG or larger. The P.C. board will :
have to be about 10 inches by 6 inches to SPECIAL PARTS
accomodate all the parts. 1. (1 ea) 3.58 MHz crystal (used with MC1372P)

Sockets should be used for all of the 2. (1 ea) Trimmer capacitor 9-35 pF
ICs. This makes it easy to check out the 3« (1 ea) 0.1 uhenry coil, 5 and 1/2 turns

wiring before inserting the ICs. Check of 20 AWG enameled wire, 1/4
out the board a section at a time, and inch in diemeter, 3/8 inch long.
replace any defective parts. 4. (1 eag 5 position dip switch
To help filter noise out of the +5V 5 (1 ea) 10K ohm P.C. mount variable
supply, O.1uF capacitors should be located 6. (2 ea) 40 pin dip socket
on about every third IC. Connect the 7o (1 ea) 24 pin dip socket
capacitor from +5V and GND. These capa~ 8o (2 ea) 20 pin dip socket
citors are not shown on the schematic. 9. (12 ea) 18 pin dip socket
The RF connection from modulator %20 to 10. (4 ea) 16 pin dip socket
the television receiver should be 75 ohm 11. (10 ea) 14 pin dip socket
coax cable. Be sure to use a 75 ohm to
300 ohm converter at the VHF input to the CENERAL
receiver. 1s All resistors are 1/4 watt 5% composition
The video board can connect to the AIM 2. All polarized capacitors are 20Vvtantalum
expansion connector J3 by using a cable 3, All non-polarized capacitors are mica
between the video board and the AIM or by or ceramic disc

attaching a card edge comnector to the video
board lugging the video board directl :
Rl ¥ RIOT PORT PROGRAMMING | ’

When additional boards are connected to
the AIM bus signals, buffering will be
required. The buffering would take place VDG MODE PAO PA1 PA2 PA6 D7
bstween J3 and the additional boards. The

address bus can be buffered using SNT4LS ALPHA INT 1/01/0 0 X 0
SNT4LS36TN ICs. The data bus can be ALPHA EXT 1/01/0 0 = 0
buffered using one SNT4LS245N which is SEMI 4 X X 0 0 1
enabled by connecting its pin 19 to the SEMI 6 X 100 s
ENB signal generated on the additional X= don't care

boards. Also, SYSTEM R/W and SYSTEM @2 PA3=PA4=PA5= don't care

should be buffered.
* The alphanumeric external mode can't be

Parts List selected because Z19 pin 31 muet be high
INTEGRATED CIRCUITS when D7 is low, and Z11A prevents this.
Z1 423 SNT4LS245N
22,212,713 SNT430 or SNT4LS30N
74 SN74LS08N VDG MODE PA1 PA2 PA3 PA4 PAS
75,26 SNT74LS367TN
27,211 SNT74LS10N GRAPH 1C 1/0 1 0 0 0
78 SNT416N or SNT406N GRAPH 1R 1/0 1 - 1 0 0
29 SNT4LS04N GRAPH 2¢ 1/0 1 0 1 0
Z10 SNT4LS20K GRAPH 2R 1/0 1 1 1 0
Z14 N8233N (Signetics) GRAPH 3¢ 1/0 1 0 0 1
715 SNT4LS138N GRAPH 3R 1/0 1 1 D2 o]
716 2708 (Intel) GRAPH 6¢ 1/0 1 0 1 1
GRAPH 6R 1/0 1 1 1 1

PAO=PA6=BIT D7= don't care
Jul-Dec 1981 TARGET 19
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— AIM 65 —

PIN QrY 18
AB5-1 AIM-BSWIKRAM . . $399
AB5-4 AIM WK BAM ... ... Lo ST e i .5439
AB5-A Assembler ROM .. .. - oL DN ...$ 85
A65-B BASICROMS ... ... .. .. . ... .....%100
AB5-PL PLIBSBOMES . oivivivnonsennns i ...$125
ABS-F FORTHROMS ..o .nisod vis e wlsiis o ... $150
SPECIALS

ABS5-4AB  AIM-85 w/4K RAM, Assembler &BASIC .. .......... $599
A8548  AIMBSwW/AKRAM,BASIC ....................... $520

Powsr Supplias (AIM-85 Compatible, Industrial Quality Open Frame)

PRS3 + 5V ai 3A, + 24V at 1A wimntg hardware, cord, etc $75
PRS4 + 5V al 2A, + 24V at 5A w/mtg hardware, cord, elc .. . $ 60
PRS5 +5Vat2A, +24Vat5A, £ 12Vio + 15Vat 4A . . . $75
PRS6 +5Vat3A, +24Vat 5A + 12Vat2A. . . .......$85
From The Enclosure’s Group
ENC1 AIMBEGHBS . . .. i T ]
ENC1A  AIM-65 case w/space for one expansion bd. . ....$ 80
Cases With Power Suppiles (for ENC1A Add 55)
ENC3 ENC1 w/PRS3 mounted inside . . . = coo..$125
ENC4 ENC1 w/PRS4 mounted inside . ... .......... .. ...$110
ENCS ENC1 w/PRS5 mounted inside . .. ... ... ... ... .$125
ENC6 ENC1 w/PRS6 mounted inside . ....... ....... ....$135
From Optimal Technology
ADCH AID -eight channslg, D/A 2 channels, requires + 12V
to + 15V at 100 MA & 2-1/0 Ports from AIM-6522 . .. .. . $126
w/Cable for AIM-65 .. ; ......$150

From The Computerist

MCP1 Mother Plus™ Dual 44 pin mother card & card cage, fully
buffered, 5 expansion slots underneath the AIM .. .. .. .$150

MEB1-2  DRAM PlusT 32K RAM, 16K PROM sockets, 2~6522 I/O chip
and programrmer for 5V EPROMS .. . .. .. 16K RAM $325

32K RAM $395

PTCH Proto Plus II™ Prototype card same size as KIM-1, MEB1-2,
VIB1 (BareBd860) . .. ... ..o i assembled $ 75

VIB1 Video Pius™ bd with 128 char, 128 user char,.up to 4K
display RAM, light pen and ASCI| keybd interface . . .. . $325

CBL1 CABLE for MEB1-2, VIB1, PTC1 . S ; .. 7% 25

NEW PRODUCTS! cusir featuring a 4Y;x6vz AIM-65* for $195
*less monitor, printer, display & keybd
APPLIED BUSINESS COMPUTER featuring
64K RAM Board - $495
80 column Video Controller - $325
5% " Disk Controller w/ADOS™ - $485

From Seawsll MicroSystems

MCP2 Little Buffered Mother™ Single 44 pin (KIM-4 style) mother
card. Has on bd 5V regulator for AIM-65, 4 expansion slots.
Routes A&E signals to duplicates on sides with 4K RAM  $189
MEB2 SEA 16TM 16K static RAM bd takes 2114L with regulators and
address switches .. ... .. ... ... ... ... .$250
MEB2-3 CMOS RAM, realtime clock EPROM bd, up to 8K RAM,
16K EPROM. (w/1k CMOS, 7K NMOS) ... ... ... .. .. .$3985
PGR2 Programmer for 5V EPROMS with ROM firmware, regulators,
low force sockets, up to 8 EPROMS simultaneously, can
execute after programming - ... .. ... ... $299
PIO2 Parallel /O bd with 4-6522's . 5 ot $260
pPTC2 Proto/Blank™ Prototype cardthat fits MCP2 . $ 49
PTC2A  Proto/Pop™ with regulator, decoders, switches . . ... .. $ 99
FDC2 Floppy disk controller bd & DOS, up to four 8" drives, double
sided, double density (DD/DS) .. . ... ... ......... .. $425
SBC2 SBC/CPU card, 9K RAM, 18K EPROM 3 serial ports, 1
parallel port, audio tape interface .. ... ... . o....$495
From Micro Technology Uniimited (MTU)
DAC3 GDIDACDOL, | im0 e el n st o e & s b B ..$ 49
FDC3 Floppy disk controiler bd & DOS, up to four 8” drives, double
sided, double density, 16K DRAM, Boot PROM . ... ... . $5985
MCP3 Card file w/4 slot expansion mother bd wikeybd brackets $ 85
MEB3-2  Banker Board™, low power, 32K DRAM . ... ... .$450
PIO3 24K PROM, 4-8 bit I/O ports w/RS-232 port to 4800 bps, PROM
Programmer. s B O 53 e ot e o O T 30 .$295
VIiB3 8K DRAM bd, low power, w/composne video out in 200 lines
320.dotllineformats . .. L n e e 82480
PTC3 Prototype Bd w/regulators o ..$-42
MPS3 AlIM-65 Power Supply w/12V for MTU Bds can dnve
one 8" disk drive. . . .. ........$65
CBL3 Cable for MEB3-2, VIB3, FDCS Lt Aveet M LS N ..$ 25

All MTU Software Availabie For These Products

Miscellaneous

TPT2 Approved Thermal Paper Tape, 3/165"rolls .. ...... .. $7.50
MEM6 6/2114RAMChips ... ........... ... it e .$ 45
CAS1 Audio Cassette Recorder . ... ............ xS 40
CAS1-1 CAS1 wicable . . R et e g 49 165
2716 TBKIBVIEPROM S 1. oo e B s ; ......8 10
2532 S2KEVIEPROM: 71 18 Lo 4 s whomiioy g kit 529835
ABS-P i T R T e T $ 70
AB5-DM  Display Module-DL1416 ......... ..$ 30

QUME Data Trak 8, DD/DS stk.Drtvelup to1 Megabyte $650

FDD8 -

FD8C-1 Cable set for 1 drive w/AC cord ; a.3.2,97150

FD8C-2  Cable set for 2 drives w/AC cords P $ 65

MON1 g" composite video monitor w/80 char hne resolution.
Requires 12V DConly at 8A . ... .. it e e 5125

All AlM-65 Spare Parts Are Available
All “Microflex” Products Available
COMING SOON!
AlM-65/40 wi32K RAM- $1395 =

ASSEMBLED & TESTED SYSTEMS

We have been specializing in assembled and tested systems made from the above items for over 2
years. Normally, the price will be the total of the items, plus $5 for handling; shipping is extra on all
COD’s or invoiced orders. Please call or write for exact prices or if questions arise. Six month war-

ranty on all systems.

Higher guantities quoted upon request, COD's accepted, ship-
ping will be added. Add $5 for shipping, insurance, and handling
on prepaid orders. Minnesota residents add 5% sales tax.
Prices subject to change without notice.

> July 1, 1981

Mail Check or Money Order to:

_ Educational Computer Division
-~ EXCERT INCORPORATED
P.O Box 8600

White Bear Lake, MN 55110
(612) 426-4114

o INSTALLATION
«sm:summ@




&

Introducing the M line . . .

Now! Drive Systems for AIM, KIM and SYM Computers
— from PERCOM.

Assembled and tested systems start at only
$599.95, including the drive controller cir-
cuit card, disk-operating system, intercon-
necting cable, drive and comprehensive us-
ers manual.

@ The right storage capacity — Available in 1-, 2- and 3-drive
systems, with either 40- or 80-track drives.

e Flippy storage — Flippy drives (optional) let you flip a diskette
and store data and programs on the second recording surface.

® High Storage Capacity — Formatted, one-side storage capac-
ity is 102 Kbytes (40-track drive), 205 Kbytes (80-track drive).

® Proven Controller — The drive controller design is the same as
the design used in the Percom 680X LFD mini-disk system. This
system — introduced in 1977 — has given reliable service in thou-
sands of applications. Two versions are available: the MFD-C65
for the AIM-65 expansion bus, and the MFD-C50 for the Sys-
tem-50 (SS-50) bus.

e Includes an explicit data separator circuit that’s reliable

even at the highest bit densities.

Provides for on-card firmware.

Includes a motor inactivity time-out circuit.

Capable of handling up to four drives.

Capable of reading both hard- and soft-sectored diskettes.

PERCOM

PERCOM DATA COMPANY, INC.

11220 PAGEMILL RD. DALLAS, TX 75243
(214) 340-7081

Toll-Free Order Number: 1-800-527-1222

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.

© 1981 PERCOM DATA COMPANY, Inc.

PERCOM, MFD-C50, MFD-C65 and M65/50 are trademarks of Percom Data Company, Inc.
AIM-65 is a trademark of Rockwell International, Inc.

KIM is a trademark of MOS Technology Corporation

SYM is a trademark of Synertek, Inc.

e DOS included — The MFD disk-operating system works with
the AIM monitor, editor, assembler, Basic and PL/65 programs,
interface is direct, through user /O and F1, F2 keys. Diskette in-
cludes DOS source code and library of 20 utility commands.

e Reliability assurance — Drives are burned-in 48 hours; under
operating conditions; to flag and remove any units with latent
defects.

@ Full documentation — Comprehensive hardware and soft-
ware manuals are included with each system.

Now! Expand your AIM-65 with Low-cost System-50
Modules.

The Percom M65/50 Interface Adapter connects your M-65 bus to
Percom’s System-50 (SS-50) motherboard, allowing you to ex-
pand your AIM, KIM or SYM with proven System-50 modules.
You can add disk storage, memory modules,even a video display
system. The M65/50 provides buffer-amplification of address, data
and control lines. On-card decode circuitry lets you allocate ad-
dress space either to the computer or to the expansion mother-
board. Price: only $89.95, inciuding System-50 motherboard.

System Requirements: AIM-65, KIM or SYM computer with ex-
pansion bus and four Kbytes RAM (min).
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VIDEO CONTROL CHARACTERSt

“C = CLEAR SCREEN
“R = REVERSE COLORS
“V = ENABLE/DISABLE VIDEQ

HARVEY CRISLER

o b e

UIN = %0108 3 USER INPUT VECTOR
BLK = %0115 1 TAPE BLOCK COUNT
AIM KEYBOARD PORTS (6532)%
DRAZ =  %A4B0 3 DATA REGISTER A
DRB2 =  ®A482 3 DATA REGISTER B
DLINK =  $A406 3 AIM DISPLAY VECTOR
DIBUF =  $A438 1 AIM DISPLAY BUFFER
AIM MONITOR SUBROUTINES
PHXY =  $EBPE s PUSH X & Y ONTO STACK
PLXY =  $EEAC 3 PULL X & Y FROM STACK
CREAD =  $FEB2 5 READ CURSOR
RED2 =  9E976 $ ECHO CHAR FROM KB
PSLS =  $E7DC 3 DELETE ROUTINE
KEPR =  $E970 3 OUTPUT MESSAGE. INPUT CHAR
MON =  $E182 3 MONITOR
OUTDS =  $EFO5 1 DISPLAY ROUTINE
AIM MONITOR VARIABLES
INFLG = $A412 ¢ INPUT DEVICE
QUTFG =  $A412 3 OUTPUT DEVICE
CRPO2 =  $A415 ; DISPLAY POINTER
MNJMP = $AATD
6532 RAM (VIDEO BOARD) AFOO — AF7F
LOR  $AF0O )
THE FOLLOWING ROUTINE 1S COPIED INTO RAM BY THE
"VCOPY" ROUTINE. THE OPERAND FIELD OF THE STA
INSTRUCTION SERVES AS A POINTER INTO THE
VIDEO RAM. AND 15 MODIFIED BY THE PROGRAM AS
THE CURSOR POSITION CHANGES.
VPUT =  SAFO0 3 CLV
HWAIT =  $AFO1 5 BVC HWAIT
VPOS =  $AFO3 3 STA $6000
3 RTS
CRPOS =  VPOS+01 1 CURSOR POSITION
THE ROUTINE BELOW IS COPIED INTG RAM BY THE "SCROL"
ROUTINE. THE OPERAND FIELDS OF THE LDA AND STA
INSTRUCTIONS SERVE AS POINTERS FOR THE SCROLLING
FUNCTION AND ARE MODIFIED BY THE PROGRAM AS SCROLLING
PROGRESSES, LINE BY LINE. NOTE THAT THE LDA AND STA
INSTRUCTIONS FIT WITHIN THE SUSEC WINDOW.
UPLIN =  $AFO7 3 LDX #31
UPLN1 =  $AFO9 3 CLV
UPLNZ =  %AFOA 3 BVC UPLNZ2
UPLNZ =  #AFOC 1 LDA 86020
UPLNG =  SAFOF 3 STA $46000
s DEX
3 BPL UPLN1
3 RTS
LINEL =  UPLN3+01  ILOWER LINE POINTER
LINEU =  UPLN4+01  $UPPER LINE POINTER
CURLN =  $AF16
XPOS =  $AFL7
YPOS =  $AF18
UMODE =  $AF1B
SAVER =  $AFIC
SAVEY =  SAFLE
LENTH = sAFIF s
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THE FOLLOWING 10 BYTES ARE THE HORIZONTAL TAB
A I LOCATIONS,
QTQRTXNG WITH THE RIGHT-MOST TAB. THE VALUES SHOWN -
ARE THE DEFAULT VALUES WICH ARE LOADED IN DURING
INITIALIZATION (SEE “DFTAR”). THESE VALUES WERE

CHOSEN TO MATCH OUR ASSEMBLER FORMAT, AND M&

SUIT EVERYONE. Gt

-UR eAF21
i
21 322D28231E
TABS .BYT $0.45,40,3%,30
AF2Z6 1914110807
: -BYT 25,20,17,11,7
3
3
1
: RIQY RESYEVERE
DRA = $AFB0 5 DATA REGISTER A
DORA = $AFSL s DATA DIRECTION REG A
DRE = $AFB2 1 DATA REGISTER B
- DDRB = $AFB3 3 DATA DIRECTON REG B
-0OR %7800
MV 81000
H
: VIDEO INXITIAL I ZATION ROUT INE
7800 78 VINIT 3BEI
S01  A%7F LDA  #8$7F 3 INIT THE Vi1 =3
7303 BDS1AF 8TA DDRA Gial
7806  AY00 LDA #3500
78082 B8DBZAF STA DDRB
780B AD3ZAF LDA DORB 3 READ VIDEQ DIP SWITCH
780E 2918 AND #si8
7810 4A LSR A
7811 4Q LSR A
7312 4aA LSR A
7813 8DSOAF STA DRA 5 THESE ARE THE COLORS
7816 ASFF LDA  #$FF 3 INIT VIDEC TO "ON"
7318 SDIBAF 3TA VMODE
731B  A930 LDA  #<VTEST 3 COPY VIDEQ LINK ADDRESS
731D 8D0&tA4 STA  DLINMK 3 TC AIM DBISPLAY VECTOR
7820 A978 LDA  #OVTEST
7822 3D07A4 STA  DLINK+O1
7325 AY9F LDA  #<RDRUB 3 SET UP USER INPUT VECTOR
7827 200801 STA  UIN
7820 AP7B LDA #>RDRUB
782C 800901 STA  UIN+1
IG:F 200073 JSR  VCOPY 3 COPY "VPUT" ROUTINE INTO 6332 RAM
7832 2OCS7A  VINT1 JSR  VCLR 5 CLEAR SCREEN
7333 ATEO0 LDA  #$EO 3 INIT CURSOR POSITION
7837 SDO4AF STA CRFPOS
TB3A  AYSF LDA  #$SF
7383C  SDOSAF STA CRPOS+01
!83F RAZOY LOX  #9 s COPY DEFAULT TABS INTO RAM
7841 BOFF7A  TLOOF LDA DFTAB, X
7344 F0O21AF LTA TABZ. X
7347 VA DEX
Te43 LOF7 MPL TLOOP
7348 AIFF LDX  #eFF 3 RESET STACK POINTER
/8410 YA TRE
7240 AC8IZE)Y SIMET MON 00 TO AIM MONITOR

7350
7!

THE FOLLOWING CODE IS5 FOR SETTING UP TO OET AROUND

THE AIM MONITOR PECULIARITIES. FOR FURTHER EXPLANATION,

SEE THE MAIN VIDEQ ECHO ROUTINE. “"VECHO". PAY PARTICULAR
ATTENTION TO THE COMMENTES CONCERNING CURSOR POSITIONING

MODES, AND "DEL" KEY PROBLEMS.

48 YTEST PHA

AU7EAS LDA  MNJMP+1 3 ARE WE IN BASIC?

C7BO CMP  ®$BO

DOOE BNE VTSTO s IF NOT

ADLIZA4 LDa  INFLG s IF €0. 1% THE INPUT FLAG “"U"?
CPES CMP #7U

Dosg BNE VTOZ s IF NOT

APAL LDA #'M 5 IF 80, IT PROBABLY SHOULD BE "M"
8D12A4 STA INFLG

D041 BNE VTO3 5 SKIP THE REST OF THIS NONZENSE
AD13A4 VTSTO LDA  OUTFG 3 ARE WE DOING TAPE OUTPUT?

C954 CMP  #°T

Doog BNE VT000 3 IF NOT

AF00 LDa #0 s IF 50, SET UP TO GET...

807DA4 STA  MNJIMP $ CURSOR POSITION FROM...

B8D7ER4 STA  MNJIMP+1 3 THE DISFLAY

AD12ZA4 VTOOO LDA INFLG 5 IS INPUT FROM THE KEYBOARD?
C90D CMP  #%0D

noo7 BNE VTOO s IF NOT

APSS LDA  #7U 5 IF 30, FORCE THE USER INPUT HANDLER
8D12R4 8TA INFLG 5 S0 DELETES WILL WORK PROPERLY
DO1% BNE WVTO1

c954 VTOO CHMP %7 5 ARE WE DOING TAPE INPUT?

DoiA BNE VTOZ 3 IF NOT

AFO0 Lba &0 s IF SO, SET UP TO GET CURSCR POSITION
8070A4 STA  MNJIMP 5 FROM THE DISPLAY

8D7ERS STA  MNJMP+1

AD1501 LDA BLK 3 HAVE WE STARTED LOADING TAPE?
Foon BE@ VTOZ 5 IF NOT

68 PLA

48 PHA

co80 CMP  #$8D 3 IS THIS A DELETE W/ SIGN BIT?
Fo12 BE@ VTSTI ;5 IF 20, IGNORE IT

DOOS BNE VTOZ




THE FOLLOWING CODE 1S TO DETERMINE WHEN WE ARE IN THE

AZ00 VIO LDA 80 5. IF NOT DOING TAPE, AIM MONITOR. WHEN IN THE MONITOR. THE CURSOR POSITION
B01501 STA  BLK 3 CLEAR THE BLOCK COUNT WILL BE COMPUTED FROM THE AIM DISPLAY VECTOR, OTHERWISE
&5 vToz FLA ALL OQUTPUT IS SEQUENTIAL.
43 FHA 3
Coi6 CMP $#%16 3 CTRL-V? (VIDEQ ON/OFF) 7948  AD7DA4 VECO LDA MNJMP 3 ARE WE IN THE EDITOR?
78AS  F009 BEG - VTST2 ¢t YES T94/E €039 CMP #4939 :
78AT7 62 VYT0R PLA 7950 FO3D BEQ VECH 5 YES
78R8 ZOCLTE JER VILINK 7952 C9CF CMP  #8CF
78AB 60 RT3 7984 FO2E BEG  VECH ¥ YES
78AC 683 VTETL PLA 77%4&  ADJVEA4 LDA  MNJMP+0O1 ¢ ARE WE IN THE AIM ASSEMBLER?
73AD  ACOSEF JMP QUTDS ¥ NO VIDEO 7939 C9DO CMP  #4DO
5 795B  FO27 BEQ °VECH 3 YES
5 7950 C9BO CMP  #$BO 5 ARE. WE IN BASIC?
78BO  ADIBAF  VTS5T2 LDA VMODE 5 TOGGLE THE VIDEO FLAG 795F FO23 BEQR. VECH
78B3 49FF EOR  #8FF 7961 AD30AS LDA  DRA2 3 WAS LAST KEY RIT AN ESCAPE?
78BS SL1BAF STA VMODE 7964 CYFB CMP  #S$FB
78B8 DOOSL BNE VTST3 3 IF NOW ON 7966 DOO7 BNE VEC 5 NO
78BA  20BR79 JSR  CSOFF i IF NOW OFF, TURN OFF CURSOR 7943 ADE2A4 LDA DRB2
78BD  4C4579 JMP . CTRLZ 796B C97F CHMP - #37F
78C0O  20C479 VTST3 JSR CSON 5 TURN ON CURSOR 79460 FOiS BE@ VECH 5 YES
78C3  4C457% JMP  CTRL3 T796F 18 VEC cLC
3 7970 ADILAF LDA = CURLN 3 COMPUTE CURSOR POSITION
78C6 48 VLINK PHA 7973 4D1SA4 ADC  CRPOZ 3
78C7 ZC1BAF BIT VMODE 5 IS VIDEQ ENABLED? 79746 2DOLAF STA CRPOS
78CA 1003 BPL  VLNKZ 3 IF NOT 7979  ADOSAF LDA CRPOS+01
79CC  20F878 JSR O VECHO s IF S0, ECHO TO VIDEQ 797C 6900 ADC  #00
78CF  200SEF  VLNK2 JSR OUTDS 797E EDOSAF STA CRPOS+01
78D2 ADO4AF LDA CRPOS s COMPUTE START OF LINE ADDRESS 7981 20617A JSR - ENCHK 5 CHECK FOR END OF SCREEN
7805 29E0 AND  #$E0 7984 &8 VECH PLA
7807 8D16AF STA  CURLN 3 SAVE IT 798= 48 PHA
78DA 68 PLA 7986 Z2000AF VECH1 JSR VPUT
78DB 60 RTS 7?29 20ES79 JSR NXTPO
70 68 VECHZ PLA
7930 0 &0 RTS

3 COPY MAOACHINE INSTRUCTIONS FOR
s THE 3SYNCHRONIZED VIDEO WRITE
3 INTO THE VIDEO &S5 RAM

FROM HERE ON, ALL SUBROUTINES ARE WRITTEN IN STAND-ALONE

;ggg 2358 veory ig: #$BS § FASHION TO ALLOW CALLING FROM A UZER FPROGRAM. ALL
78DF  SDOOAF STA  VPUT 3 REGISTERS ARE ALWAYS PRESERVED. THE VIDEQ PROGRAM
78EZ  APS0 ina B850 3 ITSELF USES MANY OF THESE ROUTINES, WHILE SOME ARE
73E4  SDOLAF STA  VPUT+01 3 STRICTLY FOR USER CONVENIENCE.
78E7 AIFE LDA  #$FE g
78E9  BDOZAF STA  VPUT+0Z : Lyl
79EC  A98D LbA  #s8D ; OUTRUT a SPACE {
78EE . 8DOZAF STA VPUT+03 : :
78FL APL0 LDA  #360 798E 48 VSPAC PHA 3
78F3  BDOLAF STA  VPUT+06 798F  A920 LDA  H$20
78F& 68 PLA 7991  DOFZ BNE ~ VECH1
3 3
Zén 80 RTS 5 o0 A CARRIAGE—RETURN / LINE—-—-FEED
3 VIDECO ECHO ROUTINE .
% (THIS IS THE ENTRY POINT WHERE 3333 j‘»24*.779 3gﬁtf 322 VCR
% THE AIM MONITOR PASSES CHARACTERS 7997  aceB7e OMP  VLF1
H TO THE VIDEGC HANDLER) _9#7
7EFE 48 VECHO FHA ; ; Do A LINE—-FEED
73F9  20DC7@ JSR  VCOPY 3 COPY "VPLT" TO RAM 4
3 5 7996 43 VLF  FHa
ZGFC ki = P ELgeICIRoR 7998 20BB7? VLF1 JSR CSOFF s TURN OFF CURSOR
' SINCE THE AIM AT CERTAIN TIMES ECHOS "SPACE" 7276 28 CEC -
5 WHEN "DEL" IS HIT, WE MUST WATCH THE KEYBOARD 799F  ADOAAF LDA CRPOS 5 MOVE 32 POS. AHEAD
s TO KNOW WHICH 1T 15 79A2 6920 ADC  #32
. 79A4  ACECTY JHMP  NXPO1
o s " " HIT H
ﬁg gﬁm é% x@ SEE IF "DEL" KEY WAS JUST HI : B A A R T A e e B e S
3 5
7904  DOOB BNE  VECHO s IF NOT
7906 AD82AS LDA DRE2 287 :3 VER FHBE . bl
7909 C9FD CMP  #3FD 7948 20BE7% VCR1 JSR CSOFF 3 TUR
790B D004 BNE VECHO + IF NOT 7988 ADOAAF LDA CRPOS 3 MOVE PNTR TO BEG. OF LINE
770D 68 PLA ' 79AE  29E0 AND  #$EO
: & 7980 BDO4AF STA  CRPOS
;g?g :Z7F ;32 vl AR s Al T9B3  A00 Lba #0 s ZERO THE LINE LENGTH
7711 68 VECHO FLA 7985 BDIFAF STA  LENTH
7912 297F AND  #$7F 79B8 A4CFD7% JMP NXPOZ
7714 &z PHA ;
791%  CY0D CHMP  #$0D 5 CARRIAGE RETURN? :
7917  DOOZ BNE DLTST s IF NOT ! TURN OFF CURSOR
71T ACP4TT JMP VCLF1 s IF SO i
7 3 7 79BB 43 CS0FF PHA
3312 gbé; SEIET SSZ 33:51 P EELETE FHARGCTER 79BC  ADICAF LDA SAVCR sRESTORE SAVED CHARACTER
7920 20107A JSR  DELET ’ 79BF  ZOOOAF JSR  VPUT
7923 63 FLA 79¢c2 68 PLA
7924 40 RTS 7ICB 60 RTS
3 : X
VCHO1 CMP  #%0% 5 HORIZONTAL TAB? : TURMN ON CURSOR
BNE CTRL1 $ IF NOT :
- =) = - 77C4 4% C3ON  PHA ]
7920 fg;é;g j:s :;25~ I s 7O0S  ZODE7T JER  VFECH 3 SAVE THE CHARACTER
i i = 79C8  SDICAF STA  SAVCK
TICE  AYAF LDA #8AF 3 DISPLAY CURSOR CHARACTER
79CD  2000AF JSRVPUT
: 79D0 b FLA
5 : 7901 40 RTS
792F  C90% CTRLL CMP  #803 3 zgRL—C?
noos - BNE CTRLZ s _ i
4c3278 JMP VINT1 s YES - CLEAR SCREEN
o1z CTRLZ CMP  #$12 5 CTRL-R?
poi1 BNE VECO 3 ND
ADSOAF LDA DRA 1 TOGGLE CONTROL BIT TO REVERSE COLORS
4501 EOR  #$01
SDBOAF STA DRA
20C479 JSR  CSON s TURN CURSOR ON
AZFF CTRL3 LDX #$FF 3 RESET STACK POINTER
A TXS it
Zceaex JMP  MON+OB 5 BACK TO MONITOR (AFTER PROMPT)

REMAD CHAR . FROM CUORRENT ESC:F?EEEEPS‘ PSS .

7702  AYAD VFECH LOA  %$AD 5 CHANGE “VPUT" ROUTINE TO READ
79D4  8DO3AF 5TA  VPOS

73D7 ZOUOAF Jd3R - VRUT 3 READ FROM VIDEG RAM

79DA 43 PHA %
7%DE  APSD LDA #$8D 3 RESTORE "VPUT" ROUTINE

7900 8DO3AF 8TA VPOS

TIED 6E PLA

;/951 60 RTS - Jul.-Dec 1 981 - TARGET 23




g .
: ADVANCE CURSOR TO NEXT POSITION
Zosz 20BB79 NXPOS JSR CSOFF s TURN OFF CURSOR AND FALL THRU
79ES 48 NXTPO PHA
79E6 1@ cLe i INCREMENT 146-BIT POINT
79E7  ADOAAF LDA CRPOS b o
T9EA 6901 ADC  #01
79EC  B8DOAAF NXPO1 STA CRPOS
79EF  ADOSAF LDA CRPOS+01
79F2  £900 ADC %0
79F4  “BDOSAF STA CRPOS+01
79F7  20617A JSR  ENCHK T TEST FOR END OF SCREEN
79FA  EE1FAF INC LENTH
79FD  20C479 NXPOZ JSR CSON + TURN ON GURSO
7A00 &8 PLA purEan -
7A01 40 RTS
'}

3
: MOVE CURSOR BACK ONE POSITION
7602 43 LSPOS PHA
;:gz 20BB79 LSPO1 JSR CSOFF + TURN OFF CURSOR

ADO4AF LDA CRPOS + DECREMENT 16-BIT

7R09 DOO3 BNE LSPO3 FOINTER
7A0B  CEOSAF DEC CRPOS+1
7AOE CEO4AF LSPO3 DEC CRPOS
7A11  ADOSAF LDA CRPOS+1
7014  CP60 CMP #8360 % TOP OF SCREEN?
7A16 903D BCC  VTOP1 v YES
7A18 CELFAF DEC LENTH
7A1B  BOEO BCS NXPO2
3
s DELETE ROUTINE
3 CAN HANDLE TABS IN AIM DISPLAY BUFFER
781D 48 DELET PHA

7AIE  B38A4 LDA DIBUF,Y 3 LOOK AT CHARACTER TO BE DELETED

7621 ©909 CMP #8307 3 1S IT A TAB?

7A23 D022 BNE VDEL1 t IF NOT, DO NORMAL DELETE

7A2S BCIEAF STY  SAVEY 1 IF SO, SAVE BUFFER POINTER

7028 ACIFAF LDY LENTH + GET VIDEQ LINE LENGTH

7A2R B8 DEY

7A2C  20027A DELT! JSR LSPOS 1 BACK UF TO START OF TEXT LINE

7A2F @8 DEY

7A30 DOFA BNE DELT1
7A32 CCAEAF DELT2 CPY SAVEY 3 NOW RE-DISPLAY THE LINE
7A35  FOOS BEQ DELT3 3 FROM THE BEGINNING
7A37 B938A4 LDA DIBUF,Y
7A3A  20427A JSR DELT4
7A3D C8 INY

7A3E DOF2 BNE DELT2
7A40 &8 DELT3 PLA
7A41 60 RTS
3
7842 48 DELT4 PHA 3 SNEAK INTO VECHO

7R43  4C1179 JMP  VECHO + WITHOUT LOOKING FOR THE DELETE KEY
3
5 ' DELETE
]

3 (BACK UP ONE AND ERASE)

1
7046 48 VDEL PHA
7A47 20027A VDEL1 JSR LSPOS 1 MOVE BACK ONE POSITION

7R4A  A920 LDA #$20 + BLANK OUT SAVED CHARACTER
7A4C  BDICAF STA  SAVCR

7A4F  se PLA
7AS0 60 RTS
H
3 MOVE CURSOR TO HOME
3
7A51 48 VTOP  PHA
7A%2  20BB7% JSR CSOFF 1 TURN OFF CURSOR
7A55 A940  VTOPL LDA #$60 t SET POINTER TO FIRST VIDEG LOCATION
7AS7  @DOTAF STA CRPOS+01
7A3A  A900 LDA #3500
7ASC  BDOAAF STA CRPOS
7ASF  FO9C BEG NXPO2
H TEST FOR END—OF -SCREEN
3 SCROLL IF NECESSARY
7A61 48 ENCHK PHA
7062 ALOSAF LDA CRPQS+01
7A6S  CP62 CMP #8662 1 HAVE WE PASSED END OF SCREEN?
7A67 BO1Z BCS SCRL1
7A69 &8 PLA
7R6A &0 RTS
3 COPY A VIDEO LINE TO THE
3 LINE ABROVE
3 THIS CODE IS COPIED TO RAM FOR EXECUTION

7A6B  A21F UPL  LDX  #31

7A6D B8 UPL1L  CLV

TAGE  SOFE UPL2 BVC UPLZ

7A70  BD2060 LDA  $6020,X

7A73  9D0060 STA  $6000, X

7876 CA DEX
7A77  10F4 BPL  UPL1

TA79 60 RTS
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7A7A
7A7B
7A7C
7A7D
7A7F
7082
7085
7086
7068
7ABD
7ABC
7ABF
7691
7094
7A97
7A99
769¢C
7a49D
7AR0
7882
7ARS
7AA8
7ARA
7AAD
7AAF
7AB1

7083
7ABS
7689
7ABB
7ABE
76C1

7AC2
7AC3
7AC4

7ACS
7A8CE
7ACT7
7ACE
7ACA
7ACC
7ACF
7ADZ
7AD3
7ADS
7AD6
7AD7

7ADA
7ADB
7ADC
7ADD
7REO0
7REL
7RE3
TRESL
7AE9
7AEB
7AED
TAFO
7AF3
7AF4
TAFS
7AF7
7AFA
7AFB
7AFC
7AFD

7AFE

7BO3

7BOZ
7BO?
7BOC
7BOE
7B11
7B12
7B13
7B15
7B17
7B1A
7BiC
7B1E
7B21
7B23
7825
7828
7B2A
7B2C
7B2F
7B31
7B33
7B36
7B37

BSCROLL. THE SCREEN

48 SCROL PHA

8A SCRL1 TXA

43 PHA

A20E LDX  #14 3 COPY "UPL" ROUTINE INTO RAM
BD6B7A  SCRL2 LDA UPL,X

PDO7AF STA  UPLIN,X

ca DEX

10F7 BPL SCRL2

2007AF SBCRL3 JSR UPLIN i COPY A VIDEC LLINE TO THE ONE ABOVE IT
18 cLe

AD10AF LDA  LINEU

6920 ADC  #32 3 SET POINTERS TO NEXT LINE DOWN
8D10AF STA LINEU i
AD11AF LDA LINEU+01

4900 ADC  #00

8D11AF STA  LINEU+O1

18 cLe

ADODAF LDA LINEL

6920 ADC  #32

8DODAF STA LINEL

ADOEAF LDA LINEL+01

&£900 ADC  #00

BDOEAF STA LINEL+01

Cos62 CMP  #$62 3 LAST LINE?

o007 BCC SCRL3 5 IF NOT, CONTINUE

A961 LDA #%61 3 SET POINTER TO BEG. OF LAST LINE
8DOSAF 3TA CRPOS+01

ADO4AF LDA CRPOS

09EO ORA  #$EO

BD04AF STA CRPOS

20DA7A JSR  VCLRL 5 CLEAR THE LINE

68 PLA

AR TAX

£3=3 PLA

60 RTS

THIS ROUTINE IS DESIGNED FOR SPEED.
AND THEREFORE FLICKERS.

CILLEAR THE

SCREEN
IT DOES NOT SYNC,

BUT IS SCARCELY NOTICEABLE.

4 VCLR  PHA
sA TXA
48 FHA
A200 LDX  #00
A920 LDA  #$20 :
$DO0GO VCLR1 STA  $4000.X 3 WRITE SPACES TO ALL OF SCREEN RAM
900061 STA  $6100,X
E8 INX
DOF7 BNE ~ VCLR1 .
68 PLA
AA TAx
4C557A JMP VTOPL

CLEAR THE CURRENT LINE
4g VCLRL PHA
3A TXA
48 PHA
ADOAAF LDA CRPOS i SAVE CURSOR POSITION
48 PHA g
091F ORA  #$1F s START AT END OF LINE
8D04AF STA  CRPOS
EEO4AF INC CRPOS
A920 LDA #$20 + WRITE SPACES
A220 LDX #32
CEO4AF  VCL1 DEC CRPOS
2000AF JSR  VPUT
cA DEX
DOF7 BNE VCL1 3 LOOP UNTIL BEGINING OF LINE
48 PLA 3 RESTORE CURSOR POSITION
SDOAAF STA CRPOS
&8 PLA
AR TAX
68 PLA
60 RTS

DEFAULT TAER SETTINGS
322D28231E

DFTAB .BYT 50,45,40,35,30
1914110807
\BYT 25,20,17,11,7
.BT
GENERAL PURPOSE UTILITY ROUTINES

STANDARD CRT QUTPRPUT ROUTINE

(FOR USER CONVENIENCE ONLY)

43 VOUT PHA

20DC78 JSR  VCOPY

AP20 LDA #$20

2000AF JSR  VPUT

68 PLA

48 PHA

C70D CMP  #%0D 5 CARRIAGE-RETURN?
DO0O3 BNC VOUT1L s NO =
ACABT7Y JMP VCR1 5 YES

C90A VOUT1 CMP #30A s LINE-FEED?
DOO3 BNE VOUT2 5 NO

4C9B79 JMP o VLF1 3 YES

c708 VOUT2 CMP #3908 3 BACK-SPACE?
DOO3 BNE VOUT3 3 NO

4CO37A JMPLSPOL $ YES

C97F VOUT3 CMP  #%7F 5 DELETE?

Doo3 BNE VOUT4 3 NO

ACA77A JMP  VDEL1 3 YES

€900 VouTa CMP  #$00 3 NULL?

FOO3 BE@ VOUTS s YES

4C8479 JMP  VECH1 3 NORMAL CHARACTER
48 VouTS PLA s EXIT

&0 RTS




DIRECT CURSOR POSITIONING ROUT IMNE SCRLZ  7AS8 01

3
3
; LS TG " XPOn o ARD v LYMBOL TABLE SCROL 7874 00
: BLE 0115 02 TABS  AF21 03
! % HORTZONTAL FOBTTIEN CREAD FES3 01 TLOOF 7841 01
: i ol e CRPOZ  A415 01 UIN 0108 02 .
: , CREOS  AFOS 2@ UFL  7A4B 01
7B38 209EEB  OUTXY JSR PHXY g e N SElll Zhel o1
7B3B  AEL7AF LDX XPOS CSON  79C4 0@ UPLZ  7A4E 01
e et Y e CTRLL 792F ot UPLIN AFO7 02
et i e by CTRLZ 7936 01 UPLNI  AFO9 0O
28 2 Sen Bas CTRLZ 7945 oz UPLNZ  AFOA 00
7o 22 =S CURLN AF16 02 UPLNZ AFOC 00
DDRA  AFE1 01 UPLNA AFOF 00
il : N DORB  AFE3 01 vCHOL 7925 o1
DELET 7A1D 01 VCL1  7AED 01
DELTL 7A2C o1 VCLF1 7994 Of
DELTZ 7A32 01 VCLR  7ACS o1

DIRECT CURSOR POSITIONING ROUTINE

f goriel ;
S DELTZ 740 01 Ve cc o1
' USING THE X AND ¥ REGISTERS et e vornl Lhoe o)
: X = HORIZONTAL POSITION Sraogl Jarel ol My
3 Y= YERRICAL POSITION DLINK A406 02 VCRI  79A8 01
3 DLTST 791C Ot VCRLF 7993 00
;gzg 339979 PUTXY. S:: o DRA  AFBO 03 VDEL  7A46 00
el ke ik DRAZ  A480 0z VDELL 7A47 02
Joac ee T DRE  AF82 01 . VEC  796F 01
ZoD .90 foag iy DREZ  A482 02 VECH 7984 05
7Rie oo vl ENCHK 7A61 02 VECHO 7911 0Z
Cheot oA aAsL A ; HTAB  7B74 01 VECHL 7986 02
B0 90 o HTAB1 7B7C 01 VECHZ 798C 01
= =
7BS2  3DOAAF STA  VPOS+01 Eﬁﬁ?? Zgg? gg 32520 EAR
;ggj Zggg :gg ::go INFLG A412 04 VFECH 79D2 02
7B59 BDOZAF STA  VPOS+02 PER R0 201 Jnul. 7990 . 00
7839 80oS 1A 2 LENTH AF1F 04 VINTL 7332 O1
el X wsir LINEL AFOD 04 VLE 799 00
B z 1F A iE LINEU AF10 04 VLF1 7998 02
ZBSERS CDOSOE oRA VEOSEOL LSPOL  7A03 01 VLINK 78C6 OL
;gzg ig“‘AF ;z: VROSHL LSPO3 7AOE 01 VLNK2 78CF 01
= Eha LSPOS 7A02 02 VMODE AF1B 04
;ggs :oov S VMNJMP  A47D 07 VOUT  7BO8 00
L ey MON  El82 02 VoUT1 7B1A Ot
- I8 : NXPOI  79EC 01 VoUTZ2 - 7B21 01
7BAC  2OD279 PTXY1 JSR  VFECH NXPOZ 79ED O3 it Shse o1
;gﬁi §§‘°“F ;E: saveR NXPOS  79E2 01 vauT4  7B2F 01
. 8 NXTPO 79ES 01 VOUTS  7B36 Ot
573 3 OuUTDS EFOS 02 VPOS  AFOZ 06
OUTFG  A813 01 VPUT  AFOO 12
HORIZONTAL TAER ROUTINE oUTXY TBas 66 Uibhe: aie o
PHXY EBE o1 vToo 7883 Ot
;2 HTAB ??: PLXY EBAC 01 VT000 7375 01
i 15 PSLS  E7OC 01 vTO1  789C Ot
AZO7 LDX %% 1 START WITH LOWEST TAB izﬁ;i ;gzg gi x:gf ZSZ; gf
ADIFAF LDA LENTH 3 COMPARE IT WITH CURRENT LINE POSITION Rz §cvioe nn Vicir ek 5%
LD21AF HTAEL CMP  TABS. X 3 IS THE CURSOR TO THE LEFT OF THIS TAB? Rhay Loy 1o N e 2
9004 ECCETen- gl el _ RODR2  7BAD 01 VTOR1 7RSS 02
cA DEX 5 IF NOT, GO TO NEXT TAE Sihn . aag o e e e
4c7c78 dMP - HTARY ; j ) Sl N o
20E27% HTAEZ JSR NXFAS 3 SPACE OVER TO THIS TAB v Ciers ode- o1
RN D4 2
ggifgf Eﬂ? ;ggz“x SAVEY AFIE 0z VIST3 78C0 01
e l Lob ioRed BCRL1  7A7E Ot XPOS  AF17 01
JOFS z i o
TESO 68 LA SCRLZ  7A7F 01 YPOS  AF13 01
7BS1 AR ; TAX
BT 4 PLA
TB?3 L0 RTES

3

LUSER INFPUT HANDLER

THIS IS USED FOR ALL KEYBOARD INPUTS
TQ INSURE THAT DELETES ARE ECHUOED PROFERLY
(THE USER INPUT FLAG IS FORCED EARLIER IN THE PROGRAM)

7ERY4  CO1S ROR1  CPY  #21 5 IF 20 COLUMNS OR LE:

TRV BCC RODRz 3 USE NORMAL PROCESSCING
7898 = DEY 5 DTHERWISE,

7BY9  20F27R J3R - VECHO 5 ADD THIS ECHO FOR DELETES

7B%C  20DCE7  RB2Z JER PSLEG

5
T7BPF  2083FE RORUB JSR CREAD

$ READ A KEY

7BAZ  CYTF CMP  #$7F 3 DELETET
7BA4  FOEE BER RDR1 5 IF G0, HANDLE PROFERLY
7BAG  CO3C CPY  #60 5 DON“T ACCEPT MORE THAN &40 CHARACTERS
7BAS  BOFS BCS  RDRUB
7BAA  4CTLED JMP REDZ2
7BAD 88 RDRZ DEY ;3 DECREMENT THE POINTER
7BAE  10EC BPL RB2
7BBO €8 INY 3 DON“T GO NEGATIVE
7BBL  FOEC BE® RDRUB
7BB3 4C70E9 JMP  KEPR

«EN
00 ERRORS
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If you desire to use products from different Which product line should be used?
suppliers you must implement your own bus. I Most offer basic products such as RAM. So
am partial to the idea of using 22/44 if this is your basic need then choose
connectors with wire wrap pins. 7You then any product line, Instrumental in choosing

bus the processor signals to the appropriate a product line is in the products offered |
edge connector pins to meet the requirements and how they meet your present as well as |

of the boards to be added. Also I would future needs. Plan ahead, One special
suggest adding a buffer board between the consideration is the addition of a high-

ATM 65 and this expansion bus. Something speed storage device. Even if you have |
like Dick Buchen's I/0 Interface board in no plans for this device give it special |
this issue will do the trick. Thkis approach thought as you may change your mind in |
will cover most situations., If an odd the future,

connector is needed then just wire it in. What should I add to my AIM 65% Add

What this arrangement lacks is neatness or memory! For assembly language have 12K
compactness. Also not very easy to put on hand and for BASIC 20K. The more the
together. To avoid this hassle choose a better,

particular product line and stick with it. This is all for this installment. If

necessary we will continue at a later time,

AIM 65-8K itvo
MEMORY
% Plugs directly onto AIM-65 memory expansion

blade.

* Positions neatly under AIM-65 allowing use
of available enclosures.

* Expansion blade provided for further expansion.
* +5 volts supplied by host AIM-65.

* 8K memory board draws only 200 ma.
% Two separately addressable 4K blocks.

* KIM-1 compatible. ““\‘\n\\
price Re
MEM 4: 8K memory board,
AKRAMchips............... $46960 $86.%
MEM 8: 8K memory board,
PEF!SIT’?-IEEI:!I\lnALS 8KRAMchips............... $469:00 $134.9%
RAM 4: 4K RAM chips to upgrade
i MEM 4 08K ............ ... $-69:06 $60.00
Full documentation kit.................. $—+60 ¢ 50
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