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Hil Due o a foulup on my part, fhe Past {ssue was marked #10 §
#11. Well, that should have read #9 § #10----This i4 issue 011,
-no kidding

drRRREREE

THE FIRST TAPE OF KiM has been discontinued due to production
problems. The first batch of 30 tapes were good because they were made
pne at a time but continuing in this fashion would have been cost
probibitive. We found out that trying to duplicate a 90 minute tape
isat that wasy.
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THE TRENTON COMPUTERFEST
TRERTON COMPUTERFEST was great fun! We had che
pleasure of shar h owith Jim and Joanne Polleck of Pyr-
antd ta Systems, svowing their 65XX powered morse code
kevboard p.c, buard (industrial quality and plated-through holes),
their extended 170 monitar "%i%", and a new product called "TTY
WIKNT which explajng the teletype routines from the KIM monitor
software and gives some representative examples of their usage.

This vears

Hal Chamberlain, Micro Technology Unlimited, was very prom-
inent with his KIM pro ine. FPrrhaps the most interesting
of his products is the "VISAELE MEMORY" board. This board features
BK of dynamic RAM with totally transparent refresh and a high
resolution (320x200) graphics intecface that gets displayed on a
avrmal raster scan video moniter. Actually the automatic dynamic
RAM refresh is a free by- ict of the video interface since the
wideo partion must rvead all the addresses to refresh the screcn
and b then, automatically refreshes the RAM. More on this and
other products in a press telease later in this issue.

LGRS Microtech (Box 168, Southhampton, Pa 18966) was there with
a &502 bascd S100 system whi included such goodies as a Persci
disc controller board, a TIM serial 1/0 board, and software to drive
it. Bub selzer, of GCRS, is a very enthusiastic propdnent of FOURTH
€ a new high level language) and had some interesting demos to
Back up his cothusiasm. Bob says that he has FORTH running on an
50KO also and mentions that the 6502 version runs at a noticeably
faster speed. (1)

Hudson Digital Elcctron was present with their full size
floppy di<c interface, BK static RAM cards, and prototypes of
their R8-132 1/0 board and wire wrap card. All their products are
plug compatible with the "Standard” KIM-& motherboard pinout and
are constructed on the "industry STANDARD" 4.5" by 6.0" card size.

This brings up a very important point. A number of people have
clamoring to get a "set of standards” for 6502 hardware and softvare,
but still go off their own directions when it comes down to
harduare or software design cven though a set of perfectly suitable
6502 standards have ex 4 for quite some time. Thise stundards j

st
consist of the MOS Technology assembler mnemonics and the KIM-4 bus
design,
more

ey
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It has been said that the MOS Technology assembler syntax is
horrible, but the fact of the matter is that these mnemonics are
"logically" correct, are not at all difficult to learn, and really
make good sense.

A perfect example of this is the indirect modes of addressing,
which scem to present the biggest problems in understanding to
programming newcomers. The Micro-ade assembler (by Peter Jennings)
uses the mnemonic LDAIX to portray the Load Accumulator Indexed
Indirect instruciton while the MOS Tech. assembler uses LDA (label,
X) to portray the same instruction. The second mnemonic graphically
explains that the zero page indirect pointer to the address which
contains the data to be loaded into the Accumulator is computed by
adding the "X" register te the zero page address refervnced by the
"label". The first mnemonic imparts no such information,

OF course, neither of these two maemonics would be very clear
to the neophytes in the hobby but wouldn't it be better for newcomers
to learn things the right way instead of some non-stondard method?
The biggest argument in favor of assemblers using nua-standard
mnemonics is that they are easier to write. Let's not let lazy
programmers stand in the way of an already proven software standa
By the way, these two assemblers will be compared in greater detail
late on in this issve.

As far as hardvare goes, you'd have to go a long way to find
a bus configuration that offers wore versatility, modularity, and
utility that a 6.5" by 6.0 card residing on the Gi=pin bus.

Admittedly, the KIM-4 does not use the 4.5" by 6.0" size card,
but it does usta 44=pin bus that should be adopted no matter what
card size you choose to wtilize. Actvally, if new hardvare manu-
facturers adopt this &4.5x6x44 style card configuration, their
products would be directly plug compatible with around 1000 KiM-is
already in the field as well as any new system configurations
which are generated by forward thinking hardware design firms. At
this time Hudson Digital Electronics is the only known source of this
4.5%6x44 style card but this, I feel, will change shortly as soom
as more pRople see the ultimate utility this type of system has to
offer.

The only problem with this style configuration is that cards
can inadvertently be installed backwards destroying 1C's and causing
many headaches in the process. This problem is easily solved, though,
by installingemkeyway between pin 1B and pin 19 on the edge connector
and cutting a slot between the corresponding positions on the circuit
boards. This procedure will shortly be adopted by MOS Tech. and is
hereby recommended for general usage. -

The #.5x6x44 is ideal for instal g in a Vector 19" wide rack
mounted card cage which makes it quite suitable for industrial install-
ation and compact, high performance hobby syste can be designed
ily using this card “standard".

AN _LED PROVIDES VISUAL INDICATION OF TAPE INPUT

To see that your tape recorder is feeding proper signals
to KIM install permanently an LED in series with a 1.2 konm
resistor between R16 and ground. This point also appears
on the expansion connector as E-X. Proper output of the
tape recorder will generate a bright steady light. Voice
or other signals coming from the tape recorder will make
the LEC flash or go dark.

Cass R, Lewart, 12 Geor jean Dr., Holmdel, N.J. 07733
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uan!n CUMPARISON

Now that MOS Technology has reintroduced the KIM-&4 Motherboard,
I feel that you could benviit more from a comparison of these two
KIM expansion alternatives than just a review of the KIMSI system
alone.

KIMST vw. KIM-&

The biggest difference right off the bat is that the KIMSI is
seT up o mate to the 5-100 style bus while the KIM-4 has its own
uynique 44 pin bus., This immediately lets KIMSI owners expand to the
plentiful and popular "S-100" boards In that marketplace, compet
tion among the many companies making boards to fit this bus config-
uration has forced the prices down while making available.
Of ocurse, you must realize that the $-100 wa the 8080
CPU with a front panel and the signals generated on the bus are far
from 6502 compatible. The KIMSI handles the coaversion from the
simple 6502 Liming to the vather complex BOBO timing, but it must
be realized that since some manufacturers have chosen to deviate
from the “not too well" cefined 5-100 bus the XIMSI can't possibly
mate the KIM to a2ll boards of this style. It does, however, allow
KIMSI people to use most memory and video boards, which seem to
be the most necessary anyway.

One of the disadvantages of the KIMST is the method it uses to
decode 1/0 ports in the system. HNormally, the $-100 decodes I/0
boards in a different way than it decndes memory. Because the 6502
has no special 1/0 instructions, all 1/0 devices must be mapped
in the normal memory map. KIMSI designers placed this special sec-
tion of memory up at the top 4K of KIM memory (FOOO-FFFA) which
precludes the use of some good software in the KIMSI system. Namely
KIMATH, the MOS sembler/editor from ARESCO and the disc system
software from HDE. This could add up to a pretty serious disadvancage
depending om you system usage. Also, the 4K section of memory
map right below the KIN monitor is unusable in the KIMSI system.

MOS5 Tech's KIM-4, on the other hand mekes all of the memory (except)
what's slready used in KIM) available for use.

ight as well cover price comparisons while we're atr it.

. we have to consider comparable units. Since the K1H-4
comes assembled and includes 6 connectors, ler's use that config-
uration for our example.

mbled and tested with 6 connectors costs $120.00

KIM-4,
KIMS1, assembled and tested with 6 connectors costs §202.50

We must keep nd that the KINSI is also available as a kit
for $125.00 and includes 1 connector. 1 purchased the kit version
and had it up and runming in several hours. It functioned perfectly
the first time up, much to my surprise-after having built several
kits in the past from other sources {including HEATHKIT) which
required some debugging before Lhings functioned correctly. The
documentation that is included with the KIHST seems to be adequate.

Much of the space is devoted{understandably) to the various
5-100 boards which are compatible with KIKST and some of the problems
with those that aren't compatible. Several application notes are

enclosed which outline methods of interfacing to two of the more
popular video bosrds, other computer boards besides KIM, and even
the KIM-2 or 3.

1 have personally used Kent-Moore's 4K, BK and video board
as well as Polysorphic's VII-64 video board and Problem Solver
Systems 8K RAN board with the KINS1 motherboard. They all worked
ox.




The KIM-4, on the contrary, doesn't enjoy such & great profusion
of available accessory boards. This is showing signs of chaaging,
though, and the future looks quite good. B RAM boards for the KIM-4
selling for around §190 and a floppy disc interface as well as a PROM
board are now available, A look at the bus structure of the KIM-&
will indicate a fairly straightforward design which is much more
easily understood than its S-100 cousin, imporrant
consideration if you have any plans of using custom boards in you
system. Also, it's possible to adapt one or more S-100 style boards
to the KIM-4 bus by constructing a mating adaptor and making the
proper electrical conmections. S$~-100 cards and KIM-4 cards are
exactly the same width.

My KIM-4 system is populated with the 8K RAM cards from Hudson
pigital Electronics. This board comes in my favorite card size
(4.5" x 6,0") and has recently been reduced in price to $195.00.
Since these boards are narrover than the normally 10" wide KIM=&
size boards, a set of special card guides are necessary to fully
mate the HDE boards to KIM-4. These guides are also available from
HDE. Hopefully, more cards will be made available in this size for
the KIM system, in the near future.

My 65X%XX “dream machine” will definitely use this size card.

To sum it up then, KIMSI users are able to utilize a good
number of the very popular "S-100" style cards which are widely
available at the price of loging some memory map usage at a critical
part of KIM's memory map, namely the top 4K and having a much more
complicated bus structure to have to design around. KIM=G users
have the disadvantege of not having an extremely wide assortment of
boards to choose from (at the present time, anyway) BUT with a
bus design o straighforvard that building custom boards with parts
from the 65XX or 68XX families are relativeley simple.

T T T

PRODUCT ANNOUNCEMENTS FROM VARLOUS SOURCES
Several interesating flyers arrived from MICRO TECHNOLOGY
UNLIMITED, Box 4596, Manchester, NH 03108. They are offering the
digital-to-analog converter/music output board that was featured
in Hal Chamberlin's magazine article (BYTE, Sept. 13977), a combi
mation 8K memory and graphic output board with some unique sounding

features, and a power supply for the KIM.

The BK memory/graphic board (X-1008) uses 4K dynamic RANS in
such a way, according to the flyer, that is entirely transparent
to the processor but visible to the user in the form of a 320x200
matrix of dot (Maybe they solved the biggest h le in using
those low-cost "dynamics"?)

T?t-!.povtr for this board is specified at around 500 ma. and
the price is $289.00 embled and tested. Bare boards are $40.00.

The DAC/music board (K-1002) sells for $35.00
includes a listing of a 4-part harmony music progra
are $6.00.

ssembled and
- Bare boards

The power supply has enough re
their memory/graphic boards.

Tve Lo power a KIM and two of

Get more info from MTU at the above address.



inc. Box 120 Allamuchy, N.J 07820
Phone: 201-852-9268

NEED A KIM-37

—THE HDE DM 816-M8-8K IS KIM BUS COMPATIBLE
—TAKES LESS POWER AND IS LESS THAN ONE-HALF

THE SIZE
FEATURES

v » 45" x 6.0" PAGKAGE

& = ON BOARD POWER REGULATION

X « 450 ns ACCESS TIME-NO WAIT STATES

/ o « TRI STATE DATA BUS

4 N o FULLY BUFFERED and DECODED
= s e aag s POWER REQUIREMENTS
e g SR it 1 AMP (NOMINAL}

6 VDC REGULATED

B VDC UNREGULATED

* STATIC RAM-NO REFRESH

* SWITCH ADDRESS SELECTION

® FULLY ASSEMBLED. TESTED

» MEMORY IC'S SOCKET MOUNTED'

>
» ADDRESS SELECTION

4K BOARD - 4K BOUNDRIES
8K BOARD 8K BOUNDRIES

—AVAILABLE IN 4K WITH BK EXPANSION OPTION

—COMPLETE 90 DAY PARTS AND LAEOH WARRANTY ON
ASSEMBLED AND TESTED BOAR

—FACTORY REPAIR AT MODERATE COST FOR KITS
OR OUT-OF -WARRANTY BOARD

—USER MANUAL INCLUDED

ASSEMBLED AND TESTED fl?fgg
oM B16-M8 8K 590D B 00
DM B16-Ma K S 1152

CARD GUIDES FOR KIM-4 USE §1.50 PER SET
ADD $3.00 PER BOARD SHIPPING AND HANDLING
NEW JERSEY RESIDENTS ADD 5% SALES TAX
PRICES AND SPECIFICIATIONS SUBJECT TO CHANGE
WITHOUT NOTICE

TEAMS:  CREODIT SUBJECT TO PRIOR APPROVAL

AVAILABLE JANUARY 15
A FILE-ORIENTED DISK SYSTEM (FODS) FOR KIM
s sl LRSI W



SOFTWARE COMPARTSON

The MOS Technology Assembler/Editor from ARESCO
vs.
The Micro-Ade Assembler/D sembler/Editar

from Peter Jennings, Toronto

Micro-Ade is a two-pass assembler, editor, disassembler, and
cagsette operating system in one nicely integrated package. The
program itself needs 4K of memory, (resides from $2000-$3FFF) is
romable and sells for §50.00 with the complete source listing
(which I recommend getting) or §25.00 with just the operating
manual. Either way, you get it on a KIM cassette.

The biggest failing of Micro-Ade is the fact that it does

not use the standard NOS Technology embler mnemonic his

that you can't assemble program instructions like you learned
n the 6502 Programming Manual.

Apart from that, Micro-Ade does boast a very adequate editor
which commands such as: ADD, CLEAR, DELETE, END, FIX, INSERT,
LIST, MOVE, NUMBER and WHERE. The assembler allows you to assemble
from a source cassette to an object cassette for large programs or
directly in memory for small program The cassettes can be relay
controlled for automatic start/stop control or wanually operated
by making a few patches to the progr The cassettes can Tun up
to 6 times normal KIM speed.

The MOS Technology Assembler/Editor distributed by ARESCO
is a one-pass assembler, rcsides in 6K of memory (starting either
at $2000 or $E000) and does not include a disassembler. The package
sells for §70.00 on Kim cassette or paper tape and includes the
complete source listing.

My biggest gripe with this assembler is that it is a one-pass
style, which means that the assembler listing will not indicate the
values for forward references. Futhermore, the assembler reserves
two bytes for all forward references even though they may be onc-
byte instructions.

o110 0228 C9 61 CMP  #561 ;LOWER CASE?
0115 0220 10 &% & BPL PRINT JYEP
0120 0230 4C 1D 02 JMP NEXT 1LOOP BACK

0123 0233 02 PRINT LDA 502 $1ST BYTE

Apart from this one disadvantage, the MOS assembler boasts

some very powerful features which become apparent only after having
used both of these emblers for a time. Firat of all, using ro-
Ade, all numbers must be entered in hexadecimal while the MOS assembler
allows number entry in decimal, octal, binary, or hexadecimal. Both
emblers allow the use of Ascii litera The HOS assembler also
comes out on top when it comes to selting up byte t
Micro-Ade requires one line for each byte, the HOS a

e Whi le
embler allows

you to put as many bytes on a line as you desire as long as you
don't exceed the 72 character line limit. This definitely saves
alat of time if you use tables to any great extent,



Micro-Ade strikes back by allowing vne to assemble programs
anywhere in memory while its MOS counterpart allows you to assemble
programs only where you have spare RAM. In other words, you can't
assenble a program over the assembler with the MOS Assembler while
you can with Micro-Ade because Micro-Ade installs all object code
in a special file which is determined in advance by the programmer.

Another thing 1 don't like about Micro-Ade is the fact thac
it's field oriented, which means that you have to remember which
field you are in when you enter source code. For example, if you
are entering a label, an opcode, and & comment, you've got no
problem, but, if you sre cntering only an opcode you have to space
aver to the opcode ficld and ditto if you are entering just a
comment. 1 would imagine this would become second nature after
ashile but 1 still goofed up on occasion even after using Micro-Ade
for around four months. The MOS Assembler doesn’'t care anything
about fields as long as you have a space between fields and if
the line is just a comment, you have te precede it with a semi-
calon.

So that's about how they stack up. Now you make the decision.
They both have alot to offer and either one of them will make pro-
gramming the 6502 ane helluva lot easier.

D ]

Rememper “SKEET SHOOT’ (By Jim BUTTERFIELD) FROM THE LAST ISSUE?

WeLL. Lew EDWARDS TIED 1T TOGETHER WITH THE Rown KusHNIER NOISE

GEMERATOR (ALSO FROM THE LAST ISSUE) TO MAKE A NEAT DIVERSION...
+e0 WAY TO GO, LEW...u

Had a lot of fun foollng around with Ron Kushnler's sound effect
routine. I took you up on the challenge to use it to add sound to Jim
Butterfield's SKEET SHOOT which I have had for some time prior to pub-
lication in KUN. I modified the sound effect generator to suit, and
used the time to dleplay the “explosion®. It worked out nicely because
sometimes the “"exploaion” in the orlginal form was so brief that you
couldn"t tell if you had a hit. I also changed location 0219 to 1F to
increese the minimum speed of the target slightly. The following patch
will add add sound to SKEET SHOOT if an amplifier is connected to PAQ
(A-14). with sound, it's a hell of a lot more interesting.

Change 0272 to 12, and 0276 to OE, and substitute the following:

0283 90 31 BCC PLOP branch to sound patch
0285 38 SHINE SEC no hit flag
0286 B0 2E BCS PLOP
0288 EA NOP
SOUND PATCH
0286 8D 40 1?7 PLOP  STA SAD
0289 AC 42 17 STY SBD
02BC BO CB BCS ZAP no hit, no sound
02BE A9 60 LDA #60 starting pitch
02C0 85 DA STA BURST
02C2 A9 01 LDA #01 open channel
02Ch4 8D 01 17 STA PADD2
02C7 EE 00 17 PULSE INC PAD2 toggle port 0
02CA A6 DA LDX BUSST pulee time
02CC CA TONE  DEX
OECD Dg FD BNE TONE
02CPF C6 DA DEC BURST raise pitch by decreasi
0201 10 F4 BPL FULSE time u¥ each ;uleo Ihatngn].!.nn
0203 30 C1 BYI ZAP-13  sound dona, another target?

LEW EDWARDS end



Looking for some acal worfd applicalion fot your fey...hew aboul a
DIGITAL CARDTOTACHOMETER.....f%om Marvin D¢ Jong, Pept ef Math,
The School of the Ozaaks, Point Leckout, MO 65724.....

1. The program:

The period between every two successive pulses is measured by cow
the numter of 10ms intervals which occur. The 10 ms intervals are wr
by the interval timer on the KIM-1. Each v
which causes the KIM to convert the count to '
minute, and to display this number wiile it is measuring the next pulse
period.

ADDRESS INSTRUCTION MNEMONIC
78 RT  SEI

COMMENT:
Disable interrmpt.

0300

0301 A2 01 D¢ 01

0303 4 00 17 STX PAD PAG will be 1 when PADD = 1.
0306 85 01 17 STX PADD PA® now i3 output pin., and
0309 EA NOP T4TL is preset.

0304 CE 00 17 AGN DEC PAD i can be clicksd.
0300 A2 FF 1 FF 5
030F 85 00 STH COUNTER

o3 58 ¢ "

0312 A9 Loop Lba 9C

031, 8D 06 17 STA TIMER 3

0317 E5 00 ING COUNTER er i3 ineremented.
031y 29 IF 1F JSH SCANUS Display pilse rate,

031C 20 IF 1F J58 SCANDS. Do it

O3IF o7 17, CHEK DA TIMEOUT ok o it not finlsged
0322 10 FB BPL CHE K brancr to cheek again.
0324 A 12 03 JVP LOOP Start Limer aga‘n.

0327 b7y NOP

0328 EA HOP i

0129 EE 00 17 IEQ INC PAD PA1, LT prosetsd

032¢ Ay 00 DA COUNTER

032K Do 03 BHE 03 If counter=0, w2 t3 ASY,
0330 L om0 JWP AGH otherwise, continue.
0332 85 01 STA CNTLOS Set up doutle pregision
0335 A9 00 LA 00 add and subtract locations.
0337 a5 02 STA CNTHT

0339 as F9 STA INH Clear display registers.
0338 85 FA STA POINTL

0330 85 FB STA POINTH

033F 38 SUBT  SEC Clear borrow flag.

03,0 A9 66 LDA 66 Subtract from 1“5““‘-.*0.‘!3.
0342 E5 01 SBC CNTLO '

0344, A9 17 LDA 17

034b E5 02 SBC CNTHI

03,8 90 03 BCC BACK If torrow, go to

O34 L5101 JHP FWRD Otherwise contin

034D 58 BACK  CLI

O34E A o 03 IMP AGN

0351 18 FWRD  CLC Clear carry for double
0352 A5 01 1DA CNTLO precision addition.

0354 65 00 ADC COUNTER

035 85 01 STA CNTLD

0358 A5 2 LDA CNTHI

0354 69 00 ADC 00

035 a5 @ STA CNTH 1

035E 18 clc Clear carry flag for
035F F8 SED nert addition, done in
0360 A5 F9 LDA INH decimal. Set up display
0362 69 01 ADC 0L registers with pulse
0364 85 Fg STA INK rate.

0366 A5 Fk LDA PIINTL

0368 69 00 ADC 00

0364 85 FA STA POINTH

036C 8 c1D

036D L& 3F 03 JMP SUBT Try another subtraction.
bbb INTERRUPT VECTOR

17FE 29

ATFE 03 more J)



t=rface cireuit:
ransducer, ar. idea of Dr. Robert A. Pretlow, III, is a erystal
i tie speculum removed and subsequently filled with silicone
ilicone ild come in contact with the skin, and the earphone
- place with tane. (An LED on one side of the fingertip and
a photoresistor on Lte otner will also produce & pulse signal whien ean
te anplified and fed to a 555.) In the cicuit shown, an RCA 3140 favailable
ames Electronics) is used as an amplifier. The pulse signal is quite
¥ 50 8 555 timer is used as a Schmitt trigger. TTL level signals are
by a 10K pull-up resistor from pin 7 of the 555. The Q output
of the “L7L produces an interrupt when connected to pin 4 of the KIM ex-
pansion connector. The interrupt is cleared by presetting the 747L with
a lowizal 1 on pin PAZ.  In the reset state of the KIM the interrupt will
be cleared 5o the program can start. Without the 7404 inverter this would
and the interrupt flag must be set by loading O4 in the

status repl

The w stem can Le evpanded to say a 10 patient system with a T442
deesder which, with Lhe appropriate signal from Port PHD, would enable any
ane of 10 pulse signals Lo produce an interrupt.
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WLSE CIRCLIT EXPANSION
PATIENT L 1T FoR |0 PATIENTS

end



KiM-1 $219

Power Supply (KL 512) for KIM and extra memory $34
SPECIAL == KIM-=1 and Power Supply - $245
QUANTRONICS KM88 8K Static RAM for KIM $188

Low power, sockets for all IC's, completely compatible with KiM-4
Motherboard, write protect, factory assembled and tested

MEMORY PLUS -- BK KIM RAM, space for BK EPROM, EPROM Programmer $245
QUANTRONICS 5-100 8K Static RAM - assembled and tested $169
KIM=4 Motherboard == includes & edge connect plugs, ossembled and tested $119
Cassete Tapes ~= C-30 (without cases) 12 for $10

== C-10 (with cases) 12 for 311
First Book of KIM $8.95 PLEASE -~ KIM programs 515
Programming @ Microcomputer:6502  $8.95 MICROCHESS for KIM $15
KIM and 6502 Manuals 5.00 KIM 4 Part Harmony Music System 35

All items postpaid in U.5.

AB Cornputers PO Box 104 Perkosie, PA 18944 (215) 257-8195

More on BOUNCY KEYS of the "old"style keyboard from lim Bennett.

Thanks to sobert Dahlstrom for his article (see £.U,N. #10/11-9)
on bouncy keys. In addition to this I had one other easily repairable
problem which should be checked for prior to dis-assembly of your
keyboard. Lightly wiggle each of your keys while observing the 4isplay.
ensure that no entry is made until a definite snap-action occures. If
an entry is made prior to the snap-action, the internal disc for the
offending key/keys should be rotated slightly 8o that the discs bent
edgea (which normally bridge the disc over the center-contact path) do
not make contact with the "center-contacti™ path. If you find this fix
neceasary it should preceed the Dahlstrom fix as f{t will require lifting
a portion of the clear tape to gain access to the disc.

orse ouler-cortre? prse
siknsilat Fath Ceten)

Cenlen-cenTot
Purh (eTen)

vorrect Disc Placement Poor Lisc Placement




w BY THE ERITOR

PROGRAMMING A MICROCOMPUTER: 6502

Author : Caxton C. Foster
Publisher: Addison-Wesley Publishing Co.

A few short menths apo, if you wanted to learn about camputer
programming, you had to go to a book specifically about the BOBO, or
perhaps the 6KOD, and then translate to 6502 lingo all the vay
through the book, Admittedly, this is a great way to learn about
microcomputers but, let's face it, some of us just don't have the
patience for those kinds of mental gymnastics.

Finally, here's a how-to book written just for the 6502, and
it uses the KIM no less!

PROGRAMMING A MICROCOMPUTER assumes you know nothing about
micros and takes you through to writing an interpreter which makes
the 6502 look like a 16 bit machine. He does this with a series of
cxperiments designed to make clear all the esoteric computer jargon
1ik addressing modes”, "table accessing with indexes”, “semaphores",
"iaterrupts®, "parameler passing linked lists", etc. (1 really
wish that this book was availsble when 1 started into this field).

(EDUCATORS take note) This book is set up to be an excelleat
text book for classroom work using the KIM-1.

Some of the experiments consist of making music, programming
a combination lock, running a two engine railroad on a single track,
controlling an elevator, a computer ciphers, etc. Setting up and
running these exercises (experiments) involves hooking up some
garden variety transistors, resistors, LED's, etc. {nothing out of
the ordinary).

Foster has a unique style of prose which enables him to impart
some heavy information in alight and easy fashion.

411 in all thie is an excellent book. Very highly recommended.
Tt should be available at your local computer store.

ERIC
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A_LOW COST EPROM PROGRAMMER FOR KIM was mentioned in the |
issue of the "Notes", Alter evaluating the unit we have come to
the conclusion that for the money, you can't beat it. We programmed
2708's but it also can burn 2716"'s, according to the literature
that accompanied the EP-ZA-K EPROM PROGRAMMER from Optimal
Technology. The documentation includes instructions to connect the
unit to KIM as well as complete KIM software.

The price is $59.95 for the assembled unit or $49.95 for the
kit (add $10.00 for a eerc force programming sockec).

The programmer
the edge connector.

s builr on a 4.3" x2.2" pc board and includes

Now you can take advantage of the low price of 2708's at a
reasonable price.

Get mor infor fro OPTIMAL TECHNOLCGY INC.
Blue Wood 127
Earlysville, Va 22936
After lpm BO4-971-5482

PP T




Here's our first FOCAL program=from Vince Coppola,

12 tlv.nl.s..

Flantsville, Ct. 06479, Telephone 203-621-5954
1 would like to announce that | have Focal=65 Cavailable from the
6502 Program Exchange, 2920 Moana L., Reno, Nev BO504) on sy 1%

system, in SK of memory. My momory is contipdous, from S0600 to
S13FF. Normally, FCL-85 resides in SO000-0096 and S2000-# J0s2
approx. The Program Exchange group made me & version that resides

in my system. 1t occupies 50020-500D4 and $0200-5128A.
FCL-65 occupies about 4.7K,
program space in a 5K system. 1 later
memory starting at $2000-2FFF, and use
now I am using only the 300 bytes--and
programs you can write in that small area, because of the power of
FCL=65, To prove this, I am scnding along this program that 1
whipped up, and in no way do 1 claim to be a programmer. One note |
would like to make: Ta do an expomential function im FCL=65, you need

so it leaves only some 100 bytes of
plan to add anvther 4K af
that for program space. But

is really surprising the

for

the symbol'
change
in-order to change i
version of FCL., 1t
at $2000.

value.

(editors addendum:
1n version 3D,

Vince has

= 5E, which is not available on my keyboard., |
it to a key L did have,

is located

the exponential

had to
g0 [ looked into the cross-listing
Tt is located at S11C6 in this low
in $IFC6 in Lhe version thal starcs
the varly ver of FOCAL in his syslem,
symbol is | foin $34ED),

Example on how the encloscd program works:

You take out a

loan from a bank at the

of $24000.00. It

amount

is borrowed for.a term of 30 years (360 months), at an interedt

rate of 9.25% per annum,

What

INTELLIGENT EPROM PROGRAMMERS
FOR THE KIM-1
(Includes Hardware & Software)

EFP-2A-K-01 Programs 2708 & 2716
SPROMS. Luality IC BURN-Iw
programming socket.stocks59.95

EP=24=K=07 Programs 2708, 2716, TMS
2716 and NS 2532 Froms.
Pextool zere force programming
socket, Stock  §79.95

PROM starting address, RAM starting
address and number of bytes to be
programmed may be easily specified.
Software includes verify mode.

“ANALOG I/0 BO2

*412-15 V Power required
#+~ 8 Channel A/D converter-8 bits
# 2 latched D/A converters-8 bits
# Gold plated edge connector;

precision metal film resistors.
* Interfaces to 6520 or 6530 L/0

ports (2 Req.) Stock-3 weeksg93.
* eesesasasessrssanarresensrans
All units assembled and tested with
connector, GUAHAWIEE:our products
are in good working condition when
you receive them & 90 day warranty
on all parts.

OPTIMAL TECHNOLOGY INC
BLUE WOOD 127; EARLYSVILLE VA 22936
Phone B804-973-5482

is your monthly payment?

C FOCAL-&5 (VID) 26-AUG-77

\

1.01 A *TOTAL LOAN L

1,02 A "X/VEAR="y en\“"
1,03 A "# OF MONTHLY FAYHFNTS="sN Pol\ ,‘\UV‘
1,10 § W=C1E(P/1200))20 éex A€
1.20 § ~C1/u) ;

1.30 § Y=X/(F/1200)

1.40 S R=A/Y

1.50 T *YOU PAY $%¢R¢" A MONTH®!

1.40 T "TOTAL FALD AFTER *1N/12¢% YEARS 15 8°rtieR
1.70 @

*G

TOTAL LOAN=$24000
Z/YEAR=9.25

# OF HONTHLY PAYMENTS-=360

YOU PAY $ 197.44211 A HONTH
TOTAL FAID AFTER 30.00000 YEARS 15 $71079.15910%
.. MORE ON FOCAL from the eddfor....fhe Leogest

appeal of FOCAL ¢s #hat, besides being 2 da
powenfuf math ordemted farauage. a cemplofe
saurce £isting 43 previded, This has twe (mmed-
date advantagcs--ginat, ity wow pesschie Lo sew
just how a high fevel tamauage ¢3 consfructed
la veay valtuable expenience| and --secon
diqging in to modify if, debug it. ct extend it
{3 now triviaf lonce you undersfand <L, of
cournse] The biggesl désadvantage of FOCAL ¢a
that ,én my version anywau, saving programs and
data on cassette lon disc, for that matten) s
a function nol éncluded «n fhe tanguage. That
seems o be feft up o the usex.

Has anyone figured oul how to do Lhis??
14 20, please Eef The rest of us {n on fhis
procedune. 1§ thein is cnough interest, maube
we coubd have a secficn cf the 'NCOTES dedecated
to iwformation on thes tanguage. Lets kear dtem
vours!




How 'bouf a JOYSTICK INTLRFACE? Hexes one from Roy Flacce {rememben the
grapkics infetface?] By the way, Roy baought his Kim and graphics infer-
face ovear to a Focal KIM user group meeting for a demonstration of 6502
power. His Lunan Lander and pattean genenaton were fhe Life of the paaty
and guife impressdve. Thanks alol Roy.......

Here's the analop input circuit I promised you a while back.
Essentially it converts an analog voltage in the ranfe O to +2.55
volts into an F-bit diFital number which is presented to KIh via
the arplications connector. Iln deciding to do many functions in
hardwzre 1 chose speed and simplicity of software over simplicity
of hardware.,.most of the lopic in the circuit could be done by
¥IM but would tie up the processor doing dumb (%) things. The cost
is about 12 to §15 per channel depending on your suppliers. 1
happened to have FZ12 latches available, but using a 74100 cuts the
cost bty i% per chanrel, though you must add Tri-state buffers.

I constructed two of tnese ALUC's on a 4x& vectorcard with
plenty of f'{ane for my usual point-to-point wiring and they have run
without a hitch since the first power-up,

Circuit Description

The circuit is a struiphtforward single-slope ramp fenerator
with a 711 comparator and latching on the digpital outputs. The
(NGL2SE ie the same DAC/ALC chip used in my point-plot graphics
boaré (KUK 10/11) ana is still available for $B from Ferrantl
zleetric Inc,, East fethpase Ad., Flainview, MY 11803. They tell
me it will be an off-the-shelf stock item for a long time, and I
can easily see why, I'm using them for all sorts of things including
analof X digital multiplication, complex waveform generation, etc.

The comparator compares the analog voltage output of the 425
to the applied voltage Vip, and as long as Vin is greater it allows
the rat?élvmer FF4 to paes clock pulses to the 8-bit counter in
the 425, Thie inecrementally increases Voyes At the point where Vout
(from the LZ5) exceeds Vin, the 31i changes state and initiates the
gequence diaframed in the schematic,

At time t; the pulse which will cause the 311 to change is being
penerated by FF4, This ic (3 . When it falls, the 425 internal
counter increments, and Voyt exceeds Vin by less than 10 millivolts.

The 31l‘e output poes hiph at tp and forces FF4 inactive; hence
no more counts are recorded.

At t3 the clock pulses from FF1 (which is driven from §2) cause
the output of FF2 to o high for exactly one se, which is used to
strobe the data into the B-bit latch. Thie is &

At ty the strobe pulse causes FF) to go active, and the T output
is used to reset the 425's counter. This is .

Fecause the internal counter is now zero, the 425's analog
voltafe output Vout is also zéro, and the comparator changes state
tack to the original condition, This frees FF4 to once again generate
clocking pulses for the 425, The pulse in (@ at tg is the first such
pulge. The counter counts up to the digital value'apain and the data
in the latches is updated automatically at the end of the cycle again.

The 311 is wired to produce the lowest offset voltage for inputs
near ground (always a problem when running from only +5 volts); the
24 pf capacitor speeds up the change of state and the dlode protects
the inputs. The npn transistors can be almost anything (as can the
pnp buffer at the latch). 1 used 74107's for the flip-flops because

they were handy and cheap; if another type of flop is used the timing
and lofic connections might have to be altered since not all flops
work the same.

Since 1 was building two identical circults on the same board I
chose to have one FF1 in common and run one channel from each of the
complementary outputs & and ¥ ., I assumed this would reduce the size
of the current splkes in Vcc as the flip-flops changed since one
channel wae exactly out of phase with the other, While I did not try
it the other way I would reccommend doing the same if you intend to
heve multiple channels on a board. holse splkes are a loser around
analoy as well as dirital.

Pote that if you use 74100's for latches and intend to have more
than one channel you have to multiplex the outputs since the 74100
is not Tri-state (the £212's are).



In my own setup I have two channels of ADC with separate Tri-
state latches, and two channels of DAC (the graphice board), all
data bussed together on the FA peripheral bus (FA@-FA7). Thic allows
8ll input and output to pass through PA, The strobes on the graphics
Yoard are controlled by FBg, FEL enables the X-latch (channel one
of the joystick ADC), and PBZ enables the Y-latch (channel two)., Thus
without dedicating FA to any particular board, and using only three
bits of FB, I have a complete X/Y graphics I1/C interface.

*Y
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And what, you may ask, does one do with & eraphics I/0 interface?
Well, the first thing is calibrate the joysticks for fullscale=FF.
I've included a short routine which displays the instantaneous values
of the X and Y ADCs in the LED displays for ease in edjusting the
trimpots. Also included is a routine which I call the Joystick Auto-
Erasing Sketcher. This is a good demonstration of the value of having
high-speed ADCs, 1t samples both X and Y every 10 milliseconds and
updates a list of the most recent 256 values of X and Y, then displays
the entire list (which is what takes 10 milliseconds), The effect is
that of a long streamer trailing out from the dot which corresponds
to the joystick's present position. Because the list is constantly
being updated, the oldest data (actually ebout 2# seconds old) is
replaced by the newest, and the streamer erases itself automatically.
Nifty toy, indeed) it has obvious applications, though in terms of
menu selection, prototype drawing, even a storing Etch-a-Sketch
display. That would admittedly take more memory, though, since
every point is stored as two bytee.

Ny real pride and joy, though, is an adaptation of Jim Butter-
field's inecredible Lunar Lander Frogram (KUN and First Book of KIb).
This was altered to allow graphic presentation of a vital data
simultaneously (Altitude, Velocity, and Fuel) in dipital form, while
at the same time displaying a Lunar Lander hodule and landing pad.

As the really nice touch, the joystick is ueed as a throttle to
instantaneously contrel the Thrust, ‘which is displayed as a variable-
length flame under the Lunar bodule. On the scope CRT this appears:

L /l—q'd‘lhj Pad

27y
0 YSO0 0A0D & e
V":;Lﬂwl Pi'l-‘:\h\:de, ﬁ(j” L —Flame (i k“ﬂ“fnlnl:is‘t)

The numbers for Velocity, Altitude, and Fuel are th
JB concocted for the original Lunar Lander ekl
AR IDOR aTe SRATONY Eigs - » and the arithmetic

The altitude in decimal is converted into he:
offset for the lander's height, so that as the llii:ﬂgﬂng:g!‘::s::
the module sinks slowly toward the landing pad. e you move the
throttle the flame frows or shrinks, and of course the numbers change
in the same way as the original lander prorram. All in all a very g
dynamic display and a good example of the value of hifh sjeed 1/C.



Q routines for rracursm data for ,ra],r.xc/numenc aisplay 2 p'|/7_ PRS -PRT
are eimiler in ues to the Li. roniter routines, and in fact can be Vi (0 1o 254030) 8

adarted casily to oler L Foven-aximents cach in 8 b/° ? T, camabi use 0 with
R g i iR TeichTe boblers om outpats
‘us.egtioni for the Craphics CLTILT ioard fro ¥
1t you Tirr T attputs fcitle Too slowly and blur the oi C o
tufferirs then with 140 {2 op anps Tunning on just +5. i 212
S TeTare ot meant 1o crive lans Lenjths of coax or hirh cayacitance. vl
3] AT A 2 e

GCYSIICK FULL-SCalL LALITKATOR roy Flacco

set Fa= all outpuls

disacle all latcies
a=f

=g
et rh to all imputs
Giraole lateh ©, ematle lateh 1

g3 o e laT

330 M @

cet Adl 1 cata

2
Lo e T D
aicetle laten 1, enatle latch 2 ¥ =
5 7 4| 7 @ Timing disgram
1% AAo 2 nuta w2, Ery_| Fry_ S
e Q L3 LS
dicatle toth lotches
ToK Fligflops
7 @isplay lateh contents e W07
¥ - L3
00 £9 BKE LOOP 50 xhz D 1
Because this program &3 fully refocatable, where you put 43 entirely up ®
o you. 1 usually put it up at 1780. Ful scale Adjust
JCYSTICK ALTO-ERASE SKEIUn roy Flaeco 4 Pimpls —,
ARk Fhee- Running Vouthse A/b Gnverrsr |
SFETCH LDX J.3F Toystick.
7 STX YLD EEsall outputs (ome of 2 chanmels) R.Flaceo 12777 g=R
STX FEL all disabled . Chemsel ©
14 x=g 1 Vim
UEDATE STX FALL  FA=all inputs
TX <o enable the ¥ latch T
T 20 i y
FAD read ¥ (crannel of ALC - ; -
5 TRy TR e ] Tt v v S HEE T ppumsr et ive oL 8 SoYISTIOL 1 F LoRE
LX FsFD - enable X lateh LUNAR LANDER PROGRAL. OF ML Scove
STX FBD
1DA FAD read X (channel of ADC)
STA .@388,Y store in pape 3 indexed by Y
- Eu} 8 o .. NORE_FROM WDE
; .FF  disable latches Wudson Digital Electronics has announce purchasees
STX EBL e D B e s & Nors lmaans
STK FALL  FA=all outputs up especially for the KINSI {5-100) systen. :
N =
LOOF ILLk +f2@¢,% read a Y-coordinate HDE says they will supply a relocated version of the FOUS softuare
STA EAL load into the Y wAC luten a1 uell as instructions on how o adapt the dise interface hoard
LEC Fouw strobe to the 5-100 bus.
LUA 3f3ff,X read an i-coordinate
STA FAD load into the i LAG latch BASLG programmers will be happy to hear that HDF is including
INC EED strobe a BASIC linker program in their documentation fa interfave SICRO-
I SOFT BASIC to the FODS software.
@137 Ly EB ENE LOOF done
gLl Fg CE BEQ UPLATE s;g a new point. X=f§ o ttwe e BASIC linker program and appreciate having the

shilicy teinave and Losd BASIC progcans by name. The version of
1C used s Compu o

note that if ¥B7 is tied to the Ii@ line, bit 7 of F2LD must be left Bigtc meediln Lom debmsdn Coestex, .0y Bon 029, Madied. chin
ae an input, otherwise it cauges stranje interrupts.

The proram 1= muy relocatable, tat of course if you move it into This version of the linker will not allow you to save BASLG
pages 2 or o sonewhere else to ctore the dzta. kither data files but it is intended that later versions will have this
page 1 or the 17&# space ie susrested for this routine. capabilicy.




YOU'LL HAVE TROUBLE KEEPING KIM OUT OF THE NAMSHACK AFTER TRYING THls 9282=  AS 83 LDA 83 WO
ErraaE et OUSE _COPE READ GRAM. THIS ROUTINE RAN FINE EVEN ON MY RILAYIVELV g230- oA ASL A % PAsH TIME
STOF 1300 Taud T TERTKAL. SHOULD BF GREAT WITH A FAST VIDEO Ti 9285-  C5 06 cup - 06 Tuae' LEss THAG THISY
R mrmw‘mrru DISPLAY. 1 HAVENT TRIED THE INTERHCE cmcun vg;_ 9287- B@ EA BCS 8273 Yes — molkemne
BUT 1T LCOKS LTKE 1T SHOULD WORK ALRIGHT..... 0289~ 26 9 18  JSR 1ESE  Wwe —.‘Pl!ur seace (ewb of Woks)
; 028C-  4C @8 02 awe 9 Go MBack Aud WAIT Fol 'KéY Doww'
BY THE WAY, THIS PROGRAM COMES FRON BOB KURTZ, WICRO-1 €O., Box 2426, 028F= AB @5 LDY
Rotling Hills, Califoania 90274 9291- A2 FF LDX
8200- AD @8 17  LDA 1728 #293=  CA CER Tek. Rovnue
0283~ 29 Ao 1ol }uu\.-r Fok waY Doww Sy Do ep oue (me whsTEd)
32070 A8 00 T Aa0 s s 5291 ne e BNe 9291
5o~ : = - 60 RTS
i E S T B Be IR m o srowm ome e Gamoe
£ ¢ 5 829C-  BA ASL A ax Dasw Time (oLod
i 1 Ao w e 0290~ 65 03 ac 03 + Dasy Tme (outd
oili- 20 BF 82 JSRD26FJ sraer T 829F- 65 06 ADC @86 4 Mew e
@214~  E6 86 INC o G2hL- A8 [ k3 (3% o10) v
2 0282- 4R LSR A = © + 1 héw g
:ﬁ:: ;g :;): 17 k:g naa}‘“ uel 82A3- 85 83 sTA 83 N T = WweIcHTED UP-DATE
8218-  Fo 9E BEQ 0228 ua Tuut FeLwARD a2r5- 69 RTS
3210~ 26 86 ASL 6 -
921F- 20 9A 82 ISR 929A MuP-DATE Tile
g e an " NITC OPROGRAMN Resioes FRom
9226~  E6 05 ‘e 05 (D6 10 ‘Kev-oe’ ¢,”¢, M T 92
2 LIZOR
8223~  4C 4C 82 JMP  024C
S B W D oDy ey @ Look-0p' ThBLe Resipes
8226~ 65 @3 ADC @3+ DASH TIME
e o 1 0 D e FRom $284 (W) 1o 3 FE(W
8231- LY LSR A ¥ g
9232- CD 26 00 CMP 8326 TiME’ %S TrAuTMS] Oy 10 PAG
8235~ B3 DA BCS 8211 Yés — Go Back
2237- @6 85 ASL 85 wo —
8219- @6 04 AsL 84 sTops A DASA 3
8238-  E6 84 INC 84 F
He SHP S B i sovrs =
9242- AD @2 17 LDA 1769 Key ue ver? ® KIN INTERFACE. CTRCH
4245 29 81 AND i€
9247- . Fo F4 eI N~ wale T 32k 19844,
8249- 20 9A 82 JSR 829 Yes - ul-DATE "o s ;’
#24C- A9 20 LDA 888 i
024E- 85 06 STA Yrwe: 2 mox b
8258~ 28 BF 82 JSR azsr} STaRT TwIw§ 8
2253~ 6 86 INC NPT '/fl
8255- AD @9 17  LDA nun} Wey powisd 587
2258- 29 @1 AND 2272
#25A-  F@ Bl BEQ nzan Yes — BACK T STALT - CHARACTEL. NOT ComflsTe o s, ‘.’.:‘ 5]
25¢- 3 DA -
b W e " Tex e e L o
825F- 65 03 ADC @3 o5
8261- 4R 1SR A Fau =3k ohsn e RELATIVE FREQUENCY RESPONSE HE
8262-  4A 1SR A
0263-  C5 96 CMp 86 T Less THAWU TRiST '4’,7"
8265- BB E9 BCS 8250 Yes - Go Baer
8267- A5 94 LOA 04 o mpiuioe
8269~ @A ASL A I
826A- 65 85 ADC 85 LSk womees
826C-  AA TAX
8260-  BD AA 82 LDA  §2AA,X  LoSR-UP CWARACTER
8278~ 20 AB LE  JSR  1EA® Aub PRIUT M 00T
8273- 20 BF 82 © JSR  028F i
8276~  E6 86 INC . eI
9278~ AD 98 17 LDA 178 2
2278~ 29 21 e tert } ke s wT2 . ﬂ
8270~ D@ 03 aNE #4282 +
@27F-  4C 87 82 JNP 8287 VEs - BAcK TO START —CLeAd ReqiITRLS = 2K <



Every so N, USER NOTES wiLL PURCHASE EQUIPTMENT FOR EVALUATION OR
JUST#TO U: D THEN FIND ITS NOT GETTING THE USE IT SHOULD. Nows YOUR
CHANCE TO PICK UP SOME QUALITY STUFF AT REASONABLE PRICES. Here ME TO
CLEAR A PATH INTO MY COMPUTER ROOM. DOCUMENTATION AND UPS SHIPPING 1S
INCLUDED ON ALL ITEMS UNLESS OTHERWISE SPECIFIED.

Memory-PLus (From THE CompuTerist) 8K of 2102 sTvie RAM, Sockers For 4
2716"s. PROGRAMMING CAPABILITY FOR 2716"s, anp A 6522 VIA 1/0 poRrT.
USED VERY LITTLE. WORKS GREAT. REVIEWED IN LAST 1ssve. $210.00

KIMSI MOTHERBOARD compLeTE WiTh 6 S-100 epce connecTors anp KIM connecTor.
A GOOD WAY TO TAKE ADVANTAGE OF ALL THAT S-100 STUFF. READY TO RUN.
$145.00

8K RAM ror S-100 By Kent-Moore. costs $197.00 mew. seLLine For $160.00
WORKS GREAT oN KIMSI,

8K RAM For S$-100 By ProBLEM-SOLVERS.WORKS GREAT oN KIMSI seLLine For $150.00

32x16 viDEO DISPLAY FOR $-100 By KenT-Moore. MeMORY MAPPED WiTH 8080 DRIVER.
wiLL IncLupe A 6502 priver. $75.00

6l4x16 viDEo DIsPLAY FOR $-100 BY POLYMORPHICS. ASSEMBLED FROM KIT BY
SUPER CAREFUL ENGINEER. WORKS GREAT 1n KIMSI, wiLL tnctupe A 6502
DRIVER PROGRAM $205.00

TYT-6 FOR KIM, NEVER ASSEMBLED. STILL IN SEALED CONTAINER. $26,00

9" viDEC MONITOR BY BALL BROTHERS, A-1 COND. USED VERY LITTLE. TAKES
SEPERATE VIDEO, VERTICAL. AND HORIZONTAL INPUT SIGNALS (LIKE PET)
AND HAS 12 MHZ. BANDWIDTH FOR HIGH DENSITY DispLAYS, $60.00

KIM ENCLOSURE By THe EncLOSURE GROUP., FOR OLD-STYLE KEYBOARD. NEw $19,00

Vector orapuic CRT DISPLAY TERMINAL BY SANDERS. FEATURED IN BYTE awp ‘73
MAGAZINE FOR GRAPHICS CONVERSION. THIS TERMINAL HAS BEEN TESTED AND
FOUND TO BE IN OPERATIONAL CONDITION., THE GRAPHICS INTERFACE PORTION
1S INCLUDED IN THE DEAL AND INCLUDES EVERYTHING NEEDED TO TURN THIS
THING INTO A VECTOR GRAPHICS TERMINAL, (& vecror terminal is one which

dravs lLines to connect points on a screen instead of using dots to
connect the points like some conventional oscilloscope interfaces.
the resolution available on a trve vector display is fantastic)
ALL THAT'S NEEDED TO BRING THIS DISPLAY UP IN ITS FULL GLORY IS
A LITTLE WORK IN SETTING UP THE INTERFACE BOARDS D/A CONVERTERS.,
| WOULD PREFER THAT YOU PICK UP THE UNIT BECAUSE OF ITS WEIGHT
(70 LBS) AND BULKINESS, THE PRICE OF $100.00 INCLUDES FULL DOCUM-
ENTATION AND A HAND GETTING IT QUT TO YOUR CAR,
SEND A SELF ADDRESSED STAMPED ENVELOPE WITH YOUR CERTIFIED CHECK OR
MONEY ORDER AND YOUR PAYMENT WILL BE RETURNED [N THE EVENT THAT SOME
EARLY BIRD BEATS YOU TO A GOOD DEAL.
FOR MORE INFORMATION ON ANY OF THIS STUFF, CALL OR WRITE...

ERIC PEHNKE 105 CENTRE AVE. NORRISTOWN PA 19403 (NOTE NEW ZIP)
HOME PHONE- 215-631-9335  BETWEEN 7 AnD 9 PM.



RANDOM ACCESS CORNER
‘ACK ISSUES of the 'NOTES are 4uu avaifable from Mark Kanirowitz
15 Midway Ct., Rockaway, NJ Eé6. Tssues 1-6 are avaclabfe for

$6.50 (third class mail), 51 M 1§4242 class madl), and $12.00
loverseas ainmail].

Would fike hardware and software for inteafacing KIM to a Texas Insfruments
5050M caleufafor. John Connely, 16W260 w. 83 rd St,, Hansdatfe,
reL., s0521

Before uding GETKEY (IF6A), initialize PADD (1741) with $00 fox impul or
4trange thinga will happen. Gary Grzebdiemik, 22400 U. Outer dx.,
Dearboin, MI 48124

LOCAL KIM USER CLUB getting started in the Sanm Fexnando Valley area.
Anyone intereated should contacl--Jim Zubea, 20224 Cohassel #18,
Canoga Paxk, CA 91306  [213) 341-1610.

FORTRAN CROSS ASSEMBLER fox the 6502. This ?-pass assembler rums on anyg
FORTRAN GP computer wilh 1EK ox more coxre and some femporary file
stonaqe (floppy disc) Ouiputs hex code for fargef machime. Manuals
Listings and examples available fox $20 lmndlulg tkalgl from
Fred Osboane, 6315 MI{LE Pond Rd., Byron, NV 14

FOR SALE-KIM-3 8K RAM board..new condition with atl documentation and
original packaging--$200. J.C. Williama, 35 greenbrook DR.
Cranbury, NJ 08512

LOCAL KIM USER CLUB getting staxted im the ITHACA NV area. Contact
Roy Flacca, 200 Highland Ave., Tthaca NY 14850.

COSHAC 1802 simulaton program Auns on KIM and Lets you develop 1802
tware. ALL internal 1807 ncgs may be examined ém eithexr trace
M 4ingle step modes. Pocumeniation imcfudes KIN casseitfe, usen
manual, and sounce code fox $11.50 {includes postage & handlingl
Pann McCxeany, 4758 Mansfield St. WIH, San Diego, CA !t 1

WT-6 ENTHUSIASTS TAKE NOTE---1°D LIKE TO DEVOTE EITHER OF THE NEXT TWO
ISSUES OF THE 'NOTES TO ARTICLES, COMMENTS. SOFTWARE, AND THE LIKE ABOUT
THE FAMOUS TVT-6, | WON'T BE ABLE TO VERIFY CORRECT OPERATION OF HARDWARE
OR SOFTWARE FOR THE TVT-6 SO PLEASE DOUBLE CHECK YOUR LISTINGS AND
SCHEMATICS.

AUTHORS NOTES: ALL ARTICLES SHOULD BE TYPED SINGLE-SPACED USING A NEW
RIBBON AND 8" WIDE COLUMNS. DRAWINGS AND SCHEMATICS SHOULD BE DONE
WITH BLACK INK (A FELT TIP PEN WORKS GOOD)

A couple of thoughts {rom Andy Chabires, 5738 Waring Ave, Laa Axgztu
90038

Good ol' SST switch, sitting there black sunk into black, and further
made difficult to see because KId's display likes the shadows. If you're
new to KIM (like me) you foul up because you forget to turn it off.

Do this. Paint the switch's top and the ridges of the letters ON
with, say, white correction fluid such as Liquid Paper used by typists.

Add Sears 57-34172C Cassettc Recorder to the list that KIM likes.
Works perfectly with Memorex MKX2 and Butterfield's llypertape.

This audio recorder sold in the %30-550 range in 1973-74 and can now
be occasionally found at Sears Catalogue Surplus Stores, stamped with
Mfg. model 564.34202200 or similar.

Output voltage is -7.5, The owner's manual includes a complete schema-
tic.




INTERFACING THE SWIPC PR-40 PRINTER

TO THE KIM-1 by Jim Zuber

20274 Cohasset 3. Load buffer subroutine (0100-010F)-picks up ASCIL
Canoga Patk, CA data from any location in memory, and loads the
The PR-40 printer is a 40 column, 75 line per 91306 ASCII data into any location in the buffer. The D106 AY B9 85 7R A 80 E1 7B 9L 79 CB
minute matrix printer. It is the lowest cost printer following items must be defined in memory before 0105 C6 70 02 F7 62 A8 &ar B1 04 85 @
($250.) on the market today and is very easy to inter- calling this subroutine: 8116 69 FS 65 85 83 23 OF 89 09 66 @8
face to the KIM-1. Wire the KIM application port to 0078} starting location in memory for @lcl 66 B9 66 B3 66 ﬂgﬁz B
the printer buss in the following manner: 0073 ASCII data to be picked up 812C &n 16 30 @2 69 ?ﬁ' g& gg ;ﬁg % g
0070~ number of characters (in hex) to be e137 93 L3 W18 B &2 €3 OF
KIM PR-40 i 9142 ©F 68 25 BA 17 EA ER EA RI OE &5
KM B0 picked up and loaded : o R
PAD to ASCIT Bit 0 0079~ starting location in buffer to load B;;g g ek vane
PAL b ASCTI Bit 1 SCIT data (must be between 50 and 77 S LR CEme
PA2 to Ascrrinis 2 hax) BIFE £5 09 20 17 01 20 90 91 A2 65 85
PA3 to ASCIT Bit 3 Q179 @ ft 5 55 79 A 07 65 70 20 18
PAd to ASCIT Bit 4 4. Print buffer subroutine (17AF-17E0)-outputs and 3 @ D NN
PAS io ASCIT Bit S prints data stored in the buffer and calls clear Zades Le -2
PAG to ASCIT Bit 6 buffer sub after printing is completed. N e Eme
PBO to DATA READY O 20 FF 17 4C 4F 1C C6 87
pBl o DATA ACCEPTED 5. Hex to ASCII subroutine (0117-0143)-converts the C 26 FF 17 4C 52 81
GROUND to GROUND hﬁ"l number loaded in 0009 into two ASCII characters,
which are stored in 000E and 000F. S o
I found that the easyest way to set up the soft- LRnean B
ware interface was to set up a 40 character buffer in The subroutines referenced above are included in RO BLED W 17 CER2 17
page 0 of the KIM memory (loc 0050-0077). The fol- the following hex dump program for the KIM. To use the A0 B2 17 25 B2 FO FS 28
lowing subroutines manipulate and print this buffer program load the first address you want to list (low 5 Re B3 BS S0 50 09 17 A9
y order first) into 000A and 000B, then load the ending 17 CF 82 17 EE 82 17 E8
address into 000C and 000D. Start the program at 0144 EB RY €0 £0 @9 17 R 81
1. Clear buffer subroutine (1780-1789)-loads the ASCIX and the printer will give you a hex dump. Although the Cf 6o 17 EF 62 17 AD 82
character "20" (space) into locations 0050 to 0077. formating used in the hex dump is unconventional, it Fo F3 20 20 17 60
works and it beats the hell out of doing it by hand.
2. Initalize printer subroutine (178A-17AE)-scts the The following hex dump was done using this program.
data direction registers for ports "A" and "B".
intiates a carrage return on the printer, and
calls the clear buffer subroutine.
REVISION.TO SATTLESHIP GAME
by Jody Nelis K3J7D, 132 Autuma Drive, Trafford, Pa. 15085 REVISED BATTLESHIP FROGRAM - HEX DUMP
I had trouble getting Ron Kushnier's Battleship program to run reliably .00 01 02 03 O% 05 0% 07 09 OA OB OC 0D QOE OF
in my KIM (from U.N, #6, vage B). Half of the time it ran fine but the 0200 A9 02 85 00 A9 00 B85 EB A2 99 A9 02 95 00 CA IO
Test of the time, after firing 20 shots without a hit, the program 0210 F) A9 11 85 B7 B85 B> A2 07 18 0 07 A9 91 B7
would seemincly stop without displaying the co-ordinates of the target 0220 88 10 FB FB A5 69 10 B85 E7 CA 10 38 A5
ship as it should. 0230 EA 65 ED 65 EE 85 E9 04 BS E9 95 EA CA 10 B9
. P 0240}BEH‘)‘)BOEGAiEBEBDGGQODPO‘ﬂCQOZm
1 found the problem to be with the ship positioning random number Q2% 36 C9 Ok FO 15 18 A0 02 A5 E9 B5 00 €9 02 FO Bl
generator, If a number exceeding 399 was gemerated, the ship was placed 0250 A9 OlL 95 OO0 BA 69 09 AA 83 10 EF 4C 95 22 A 02
outside of the playing field at a location impossible to hit and impos— 0270 A6 B9 B5 00 C9 02 99 49 01 95 00 BA 35 B3
sible for the end of game search routime to locate and display. 0985 AA 88 10 EE 4C 95 02 A9 10 85 E3 4C 6B 02 A9 Ol
0290 85 E3 4C 6B 02 A9 85 FA A) 00 85 F9 B85 Bk 85
Included is a hex listing of my revised battleship program which 02A0 Fb 85 B6 D8 20 1F 1F 20 6A LF C9 OF ™ 37 C9 09
corrects this problem with a random nusber limiting test. I also 0280 10 FL C9 00 FO 85 E5 AS cg 01 FO i6 B B
revised the method of positioning the ship to distribute it more 0260 06 ES 06 E5 06 E5 06 5 A5 E5 85 FB 20 1£ DO
equally amounsst the four possible orientations. Also, I made a change 02D0 FB 4C A3 02 18 A5 ES5 65 FB 85 FB C6 20 FB 1B
to let the program score the number of shots that were used when a 0280 DO FB 4C A3 02 A5 FB €5 B4+ R 07 AL B3 00 C9 o1
¥ill is made - it displays 'dEAd xx' with the xx being the shots used. 05F0 FO 17 ¥8 A, FA 38 k9 Ol FO 36 B5 FA D& A5 FB 8%
111 else remains the same as Ron's original program. 0 E4 20 FE 1B FB 4C A3 02 B F3 A5 F9 C3 03 FO
0310 08 20 FE 1E FB 4C 02 A3 21 38 B5 Fh 8%
Anyone desiring a complete assembly listing of the program can have & 0320 P9 D8 A9 DE 85 FB A9 AD 85 FA 20 1F 1F 4C 24 03
covy by cendins me a buciness size SASE with 13¢ postage afixed. Put 0330 10 02 A2 99 BS C9 01 F 06 CA DO FP? 47 48 03
"% postace on it and T'11 include a sheet 1 made up giving the game 0%0 B 99 F9 00 4C 3A 03 20 1F 1F 4C 48 03

inctTuctions nd n playine rTid to score the shots on - I found
very handy when sitting a new player down in front of the KIM.
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