Hi! Due to a foulup on my part, the Lasl issue was marked 710 §
1), bell, that should have xead #9 § 710----this {3 {ssue 0]],
--=--no kidding-----
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THE FIRST TAPE OF KIM has been discontinued due to production
problems. The first batch of 30 tapes were good because they were made
one at a3 time but continuing im this fashion would have been cost
prohibitive. We found out that trying to duplicate a 90 minute tape

isnt that easy. RN EEENEE

THE TRERTON COMPUTERFEST

This years TRENTON COMPUTERFEST was great fum! We had the
pleasure of sharing a booth with Jim and Joanne Pollock of Pyr-
amid Data Systems, who were showing their 65XX powered morse code
xeyboard p.c. board (industrial quality and plated-through holes),
their extended 1/0 monitor "XIK", and a newv product called “TTY
HINTS" whicb explains the teletype routines from the KIHM monitor
software and gives some reprusentative examples of their usage.

.

Hal Chamberlain, Micro Technmolugy Unlimited, was very prom-
inent with his KIM product line. Perhaps the most interesting
of his products is the "VISABLE MEMORY" board. This board features
8K of dynamic RAM with totally transparent refresh and a high
resolution (320x200) graphics interface that gets displayed on a
normal raster scan video monitor. Actually the automatic dynamic
RAM refresh is a free by-product of the video interface since the
video portion must read all the addresses to refresh the screen
and this, then, automatically refreshes the RAM. More on this and
other products in a press release later in this issue,

GGRS Microtech (Box 368, Southhampton, Pa 18966) was there vith
2 6502 besed S100 system which included such goodics as a Persci
disc controller board, a TIM serial 1/0 buard, and software to drive
it. Bob Selzer, of GGRS, is a very enthusiastic pruponent of FOURTH
{ a new high level language) and had some interesting demos to
back up his enthusiasm. Bob says that he has FORTH running on an
E0EO also and mentions that the 6502 version runs at a noticeably
faster speed. (')

Hudson Digital Electronics was present with their full size
floppy disc interface, 8K static KAM cards, and prototypes of
their RS=232 1/0 board and wire wrap carc¢, All their products are
plug compatible with the "Standard" KIM-4 motherboard pinout and
are constructed on the "industry STANDARD" 4.5" by 6.0" card size.

This brings up a very important point. A nuober of people have
™lamoring to get a “set of standards" for 6502 hardware and software,
but still go off in their own directions when it comes down to
hardware or software design even though a set of perfectly suitable
6502 standards have existed for quite some time. Thise standards
consist of the MOS Technology assembler mnemonics and the KIM-4 bus
design.
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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 examsple of this is the indirect modes of addressing,
which seem to present the biggest problems in understanding to
prograseing newcomers, The Micro-ade asseabler (by Feter Jenuings)
uses the mnemonic LUAIX to portray the Loaa Accusulator lnodexed
lodirect instruciton while the MOS Tech. assembler uses LDA (label,
X) to portray the same instruction. The rccond cnemonic graghically
explains that the zero page indirect pointer to the address which
contains the data to be loaded into the Accuculator is computed by
adding the "X" register to the zerv page address referenced by the
"label"™, The first mnemonic imparts no such inforwation,

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

As far as hardware goes, you'd have to go a long way to find
a bus configuration that offers more versatility, modularity, and
utility that a 4.5" by 6.0" card residing on the &44-pin Dus.

Admittedly, the KIM-4 does not use the 4.5" by 6.0" size card,
but it doe¢s usea 44-pin bus that should be adopted no wmatter what
card size you chovee Lo utilize. Actually, if new hardvare manu-
facturers adopt this &4.5x6x44 style card configuration, their
products would be directly plug cowpatible with around 1000 KIM-4s
already in the field as well as any new sywtem configzuratiuns
which are generated by forward thinking hardware design firms. At
this tiwe Mudson Vigital klectronices is the only koown sovurce of this
4,5x6xb4 wtyle card but this, I feel, will change shourtly es soun
ap more people sece the ultimate utility this type of system has to
offer.

The only problem with this style configuration ie that cards
can inadvertently be installed backwards destroying IC's and causing
many headaches in the process. This problen is easily solved, though,
by installing keyway between pin !£ and pin !9 on the edge connector
and cutting a slot between the corrcsponding positions on the circult
boards. This procedurc will shortly be adupted by MUS Tech, and is
hereby recommended 1or general usage.

The 4.5x6x44 is ideal for installing io a Vector 19" wide rack
mounted card cage which makes it quite suitable fur industrial install-
ation and compact, high performance hobby systewms can be designed
easily 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 kohm
resistor between Klb and ground. This point also appears
on the expansion connector as E-X. Proper output of the
tape recorder will generate o oright steady light.  Voice
or other signals coming from the tape recorder will make
the LED flash or go dark.

Cass R. Lewart, 12 Geor jean Dr,, Holmdel, N.J. 07733
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HARDWARE COMPARISON

KIMST vs. KIM-4&

Now that MOS Technology has reintroduced the KIM-4 Motherboard,
1 feel that you could bencfit more from a cooparison of these two
Fi1M expansion alternatives than just a review of the KIMSI system
alone.

The biggest difference right off the bat is that the KIMSI is
set up to mate to the S-100 style bus while the KIM-4 has its own
unique 44 pin bus. This iomecdiately lets KIMS]1 owners expand to the
plentiful and popular "S-100" boards. In that marketplace, competi=-
tioo among the many companies making boards to fit this bus config=-
uration has forced the prices down while making wany boards available.
Of ocurse, you must realize that the 5-100 was designed for the BUSO
CPU with a froot panel and the signals generated on the bus are far
from 6502 compatible, The KIMS! handles the conversion from the
siople £502 timing to the rather complex 80O timing, but it must
be realized that since some manufacturers have chosen to deviate
from the "not too well"™ defined S-100 bus the KIMSI can't possibly
nate the KIM to all boards of this style. It does, however, allow
¥1451 people to use most memory and video boards, which seem to
Le the most necessary amyway.

One of the disadvantages of the KIMS] is the method it uses to
decode 1/0 ports in the system. Normally, the S-100 decodes 1/0
boards in a different way than it decodes memory. Because the 6502
has no special 1/0 instructions, all I/0 devicer must be mapped
in the normal wemory map. KIMSI designers placed this special sec~
tion of memory up at the top 4K of K1IM memory (FOOO-FFFA) which
precludes the use of some good software in the KIMSI system. Namely
XIMATH, the MOS assembler/editor from ARESCO and the disc system
softwvare from HDE. This could add up to a pretty serious disadvantage
depending on you system usage. Also, the 4K section of memory
map right below the KIM monitor is unusable in the KIMSI system.
0S5 Tech's KIH-4, on the other hand makes all of the memory (except)
what's already used in KIM) available for use.

We might as well cover price comparisons while we're at it,
To be fair, we have to consider comparable units. Since the KIM-4
comes assembled and includes & cunnectors, let's use that config~
uration for our example,.

KIM-4, assembled and tested with 6 connectors costs $120.00
KIMST, assembled and tested with 6 connecturs costs $202.50

We wust keep in mind that the KIMSI is also available as a kit
for $125.00 aod includes 1 connector. [ purchased the kit version
and had it up and running 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 sowe debugging before things functioned correctly, The
documentation that is included with the KIMSI seems to be adequate.

Much of the space is devoted(understandably) to the various
S-100 boards which are compatible with KIMS] and some of the problems
with those that aren't compatible, Several application notes are

;;cloled which outline methods of interfacing to two of the more
popular video boards, other computer boards besides KIM, and even
the KIM=2 or 3.

1 have personally used Kent-Moore's 4K, 8K and video boards
as well as Polymorphic’s VTI-64 video board and Problem Solver's
Systems 8K RAM board with the KIMSI motherboard. They all worked
oK.



Tne KIM-4, on the contrary, doesn't enjoy suck a great profusion
of available accessory boards. This 1s stiwing sigas of cbangicg,
though, and the futuire looks quite guod. rEM uoerds for thte EIM-L
selling for around $190 and a floppy disc icrerface 25 well a8 a Fif w
board are now available. A look at the bus structure of the FI¥-&
will indicate a fairly straightforward design which is much more
easily understood than its S-10U cuusin. This is an important
consideration if you have any plans of using custom boards im you
systec. Also, it's possible to adapt one or pore $-100 style boards
to the KIM-4 bus by construeting a mating adaptor and making the
proper electrical connections. S-100 cards and K1M-4 cards are
exactly the same width. » 7

My KIH-4 system 1s populated with the 8K KAM cards from Hudson
Digital Electronics. This board comes in my favorite card size
(4.5" x 6.0") and has recently been reduced in gprice to $195.00,
Since these boards are narrower than tbe normally 10" wide KIM-4
size boards, a set of special card guides are necessary to fully
mate the UDE boards to KIM-4, These guides arc also available from
HDE. Hopefully, more cards will be wmade available in this size for
the KIM system, in the near future.

My 65XX "dream machine” will definitely use this size card.

To sum it up then, KIMSI users are z2ble to utilize a good
number of the very popular "S-100" style cards which are widely
available at the price of losing some wecmory 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-4 users
have the disadvantage of not having an extrcmely wide assortment of
boards to choose from (at the present time, anyway) BUT with a
bus design So straighforvard that building custom boards with parts
from the 65XX or 68XX families are relativeley simple.

e e e e ook

PRODUCT ANNROUNCEMENTS FEOM VARI0OUS BOURCES

Several interesting flyers arrived from MICRU TECHKOLUGY
UNLIMITED, Box 4596, Manchester, NH 03108, They are offering the
digital-to-amalog converter/music output board that was featured
in Hal Chamberlin's magazine article (BYTE, Sept, 1977), 8 combi-
nation 8K memory and graphic output board with some unique sounding
features, and a power supply for the KIM.

The 8K memory/graphic board (K-1008) uses 4K dynamic RAHE ip
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 dots, (Maybe they solved the biggest hassle in using
those low-cost "“dynamics'?)

Total power for this board is specified at around 500 ma. and
the price is $289.00 assembled and tested, Bare boards are $40.00.

The DAC/music board (X-1002) sells for $35.00 sssembled and
includes a listing of a 4-part harmony music program. Bare boards
are $6.00.

The power supply has enough reserve to power a KIH and two of
their memory/graphic boards.

Get more info from MTU at the above address.
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inc. Box 120 Allamuchy, N.J 07820

Phone: 201-852-9268

NEED A KIM-3?

—THE HDE D!/ 816-M8-8K 1S KIM BUS COMPATIBLE

—TAKES LESS POWER AND IS LESS THAN ONE-HALF
THE SIZE

sy T T R (AT

FEATURES

'« 45"y 60" PACKAGE
* Or BOARD POVWER REGULATION
e 450w ACCESE TIAE-NO WAIT STATES

Tl
\\
\\.\_

QUIRENAE!
= 1 AMP {(NOMINAL)
= 5 VOC REGULATED
=, | 8VDC UNREGULATED
= o STATIC AAM-ND REFRESH
= * SWITCH ADDRESS SELECTION
Z.
’T‘

® FULLY ASSEMBLED, TESTED
¢ MEMORY IC'S SOCKET MOUNTED
‘¢ 90 DAY WARRANTY
* ADDRESS SELECTION
| 4K B0ARD - 4K BOUNDRIES
8K BOARD - 8< BOUNDRIES

—AVAILABLE IN 4K WITH 8K EXPANSION OPTION

~COMPLETE 90 DAY PARTS AND LABOR WARRANTY ON ~
ASSENBLED A*{D TESTED BOARDS

—FACTORY REPAIR AT MODERATE COST FOR KIiTS
OR QUT-OF -WARRANTY BOARDS

—USER MANUAL INCLUDED

f/?&ﬁ?.
ASSEMBLED AND TESTED o 4 R
M E16-] .53‘!'!,5'4 -]
D4 816-M3 ix  Tevwmr 111525
CARD GUIDES FOR KiM-4 USE $1.50 PER SET
ADD $3.00 PER BOAFD SHIPPING AND HANDLING
HEW JERSEY RESIDENTS ADD 5% SALES TAX
PRICES AND SPECIFICIATIONS SUBJECT TO CHANGE
WITHOUT NOTICE

TEA'AS:  CREDIT SUBJECT TO PRIOR APPROVAL

AYAILABLE JANUARY 15
A FILE-ORIEY™ED DISX SYSTEM (FODS) FOR KIM




SOFTWARE COMPARISON

The MOS Technology Assembler/Editor from ARESCO
vs.
The Micro-Ade Assembler/Disassembler/Editor
from Peter Jennings, Toronto

Micro-Ade is a two-pass assembler, editor, disassembler, and
cassette operating system in one nicely integrated package. The
program itself needs 4K of memory, (resides from $2000-S3IFFF) is
romable and sells for $50.00 with the complete source listing
(which 1 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 MOS Technology assembler mnemonics. This
means that you can't assemble program instructions like you learned
them in the 6502 Programming Manual.

Apart from that, Micro-Ade dors boast a very adequate editor
wvhich rommands such as: ADD, CLFAR, DELETE, END, FIX, INSERT,
ILIST, MDOVE, NUMBER and WHFERFE. The assembler allowa you to assemble
from 2 source rassettr to an object cassette for large programs or
dirrctly in memory for small programs. The cassettes can be relay
controlled for automatic atart/stop control or mannaily operated
by making a few patches to the program. The cassettes can Trun up
to 6 times normal KIM speed.

The HMOS Technology Assembler/Editor distributed by ARESCO
is a one-pass assembler, resides in 6K of memory (starting either
at 52000 or $E000) and docs 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
twvo bytes for all forward references even though they may be one=-
byte instructions.

o110 0228 c9 61 CHP #561 ;LOWER CASE?

0115 022D 10 *%  ww BPL PRINT JYEP .
0120 0230 4C 1D 02 JMP NEXT ;LOOP BACK

0125 0233 A5 02 PRINT LDA $02 i 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 asseamblers for a time. First of all, using Micro-
Ade, all numbers must be entcred in hexadecimal while the MOS assembler
allows number entry in decimal, octal, binary, or hexadecimal. Both
assemblers allow the use of Ascii literals. The MOS assembler also
comes out on top when it comes to setting up byte tables. While
Micro-Ade requires one line for each byte, the MOS assembler 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
alot of time if you use tables to any great extent.



Micro-Ade strikes back by allowing oner to assemble programs

in memary while its MOS counterpart allows you tn assemble
progprams only where you have spare RAM. In other words, you can't
assemble a program over the asecmbler with the MOS Assembler while
you can with Micro-Ade herause Micrn-Ade installs all aobject code
in a special file which is agctermined in advance by the programmer.

anywhere

Another thing [ don't like about Micro-Ade is the fact that
it'a fiseld orientrd, which meaps that you have to remember which
ficld youw are in when you anter sonrce code, For example, if you
are entering a label, an opcode, and a comment, yon've got no
problem, but, il you arr entering only an opcode you have to space
to the opcode field and ditro il you are entering just a
conment . I would imagine thia would bacome second nature after
ashile but [ still gnafed up on occasion even alter using Micro-Ade
for arnund four months, The MOS Assembler doean’'t care anything
about fields as long as you have a space between ficlds and if

the line isa just a comment, you have to precede it with a semi-

over

colon,

So that's abaut how they stack up. MHow you make the deciaion.
They both have alot to offer and either one of them will make pro-
zramring the £502 one helluva lot easier.
SEFFSBETIBEENBENIRINIEEEEY

Pevemeer "SVEET SHOOT' (By Jim BUTTERF IELD) FROM THE LAST 1SSUE?

MELL, Lew EDWAPDS TIED IT TOGETHER WITH THE Pon YUSHNIER HOISE

GENEPATOR (ALSO FPOM THE LAST [SSUE) TO MAKE A NEAT DIVERSIOMN...
+os WAY TO GO, LEW....

Had a lot of fun fooling 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 3HOOT which 1 have had for eome time prior to pub-
lication in KU, I modified the sound effect generator to sult, and
used the time to display the "explosion®. It worked out nicely because
sozetimes the "explosion® 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
increase the minimum speed of the target slightly. The following patch
will add add sound to SKEET SHOOT if an amplifier is connected to PAO
(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:

0223 90 31 BCC PLOP branch to sound patch
0285 3% SHINE 3EC no hit flag
025 BO 2E BC3 PLOP
0223 EA noP

S50UND PATCH
02E6 8D 49 17 PLOP STA SAD
gggg :C b2 17 5TY SBD

C BO CB 3C5 2AP no hit, no sound
0282 A9 60 LDA #60 starting pitch
9220 Rg LA STA BU25T
02C2 Ag C1 LCA #01 open channel
CZEb 85 91 17 STA PADL2 i
2227 2 09 17 PULSE  INC PAL2 toggle port 0
022A A% DA LDL BU=5T pulse time
G2CC CA TONE DI«
c2cL Dg FD BNE TONZ
0227 CA DA DEC BYR3T raise pitch b
S y decreasin

9201 10 P4 2PL PULSE time of each pulse that ?ollowa
02D3 30 C1 B¥I ZAP-13 sound done, another target?

LZA ZDAARDS end



Looking for some rcal wonfd application fox your Loy...how aboul a

DIGITAL CARDIOTACHOMETER..... from tianvin De Jong, Dept ef Math,
The Schoot of the Ozarks, Point Lcokout, MO 65726.....

I. The program:

The period between every twd successive pulses is measured by counting
the numter of 10ms intervals whicn occur. The 10 ms intervals are produced
bty the interval timer on the KiM-1. Fach nilse produces an interrupi ( IFX)
wnici causes the KiM Lo convert the count to the traditional heartbeats per
minute, and to display this number while it is measuring the next pulse
period.

ADTRESS INSTRUCTION MEMOHLC COMMENTS

0300 78 START S5EI Disable interrupt.

0301 AZ 01 7 o1

0303 BT 00 17 STX PAD PAY will be 1 when PADD = 1.
0306 8% 01 17 STL PALD PAY now is output pin., and
0307 EA nop 7474 is preset.

G3CA CE 00 17 AGHN DEC 7474 now can te clocked.

3300 A2 FF } Initialize counter to 255.
G30F 24 00 4
031 Enable interrupt.
7 LOOP Start timer for-10 millisec.
o 17
(o) Counter is incremented.
1# aF Dispiay pilse rate,
iF 1F SCANDS Do it again.
7 17 CiEK TOEAT Chack timer, il not {inished
FB CHe K branch to check azain.
12 03 7500 Start timer again.
™ 17  IFQ T PAD PAG-1, 7L7L preset.
o0 COMNTER
[ex} E 03 If counter=0, g5 to AGN,
A 03 T OAGH atherwise, continie.
21 CIUTLO. Set up doukle precision
o o0 add and subtract locations.
o2 CHTHI
r9 IHH Clear display registers.
FA POINTL
FB POINTH N
SUBT Clear borrow flag.
b6 6f Subtract from 1766 6:6000.
o1 ¢ CHTLO !
17 17
o2 CNTHI .
03 C BACK If borrow, go to AGN,
51 01 FWED Otherwise continue.
BACK
o 03 GN .
FWRD Clear carry for double
01 precision addition.
o0
o1
[67]
0
®
015% Clear carry flag {or
G35F neyt, addition, dane in
0360 F? pect. | dezizal. Ge% uo Aisplay
9382 01 s registers with palse
0264 £9 rate,
G665 FA
048 m
C34A FA PUINTH
[e310)
036D 3F 03 SUBT Try anotker subtraction.

bt e TNTEPRUPT VECTOR +HH+ ++

more

B G ape
ATd o} pet
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II. The irterfaca circuit:

Tre transducer, an idea of Dr. Robert A. Pretlow, III, is a crystal
"ary on® witn tne speculum removed and subsequently filled with silicone
2l e The silicone sknuld come in contact with the skin, and the earphone
reld anuply in place with tane, (An LED on one side of the fingertip and
a photoresistor on Lh~ atner will also produce a pulse si ignal wmc1 can
ne amplified and fed ta a 555.) In the eieuit shown, an ACA 3140 (available
from Jamea Zlachronica) is ‘3ed as amplifier. The pulse gignl is quite
naigy 30 a 555 timer is used as a S~imitt trigger. TTL level signals are
pmd;r-d b7 a 17 pdi-ap recic ar from pin 7 of the 555, The G out.put
af the TL7L pn"r-s an interTupt when connected to pin 4 of the KIM ez-
rAan3isn comnectar. @ interript i3 cleared by presetting the TL7L with
a lorical 1 on pin FAJ. Ir. the reset state of the KIM the interrupt will
Lo cleared 30 Lhe program can start, Without the 7404 inverter this would
n3% Le the case and “ne interript (lag must ba set by loading 04 in the
o reglater,

Tan whale cysten can be avpanded 9 say a 10 patient system with a 7il2
Ancodar whial, wita tte apompriate 2lgmal from P-)r‘t, PED, would enable any

»

£ 17 pilee sipwls 49 pm-hr-n an interpipt.,
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KiM-1 $219

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

tow power, sockets for all IC's, completely compatible with KiM-4
Motherboard, write protect, foctory assembled ond tested

MEMORY PLUS -- 8K KIM RAM, spoce for 8K EPROM, EPROM Progrommer $245
QUANTRONICS 5-100 8K Static RAM -- assembled ond tested s 169
KIM-4 Motherboard -= includes é edge connect plugs, ossembled ond tested s 119
Cassette Topes -- C-30 (without coses) 12 far $10

== C=10 (with coses) 12 for $11
First Book of KM $3.95 PLEASE -- KIM progrems SIS
Programming a Microcomputer:6502 $3.95 MICROCHESS for KIM 515
KIM ond 6502 Monuals $6.00 KIM 4 Part Harmony Music System 535

All items postpaid in U.S,

A B Computers PO Box 104 Perkasie, PA 18944 (215) 257-8195

More on BOUNCY KEYS of the "old"style keyboard from Tim Bennett,

Thanks to Aobert Dahlstrom for his article (see X.U.N. ='2/11-9)
on bouncy keys. In addition to this I had one other easily repairable
problem which should b# checked for prior to dis-assembly of your
keyboard. Lightly wiggle each of your keys while observing the display.
tnsure that no entry is made until a definite snap-action occures. If
an entry is made prior to the snap-action, the internal disz for the
offending key/keys should be rotated slightly so that the diszs bent
edges (which normally bridge the disc over the center-contact path) do
not make contact with the "center-contact™ path. If you find this fix
necessary it should preceed the Dahlstrom fix as f{t will require 1lifting
a portion of the clear tape to gain access to the disc.

215t ouler.contyet Lise

cesfen-cealaet Parh (eten)

Pain (etet)

Cenlern-tenTyt
P2tk (eTch)

correct Disc Placement Poor Lisc Placeament




BY THE EDITOR

PROGRAMMING A MICROCOMPUTEK: 6502

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

A few short months ago, if you wanted to learn about computer
programming, you had to go to a book specifically about the 8080, or
perhaps the 6800, and then translate to 65502 lingo all the way
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!

PROCRAMMING A MICRUCOMPUTER assumes you know nothing about
micros and takes you through to writing an interpreter which makes
the 6502 look !ike a 16 bit machine. He does this with a series of
cxperiments designed to make clear all the esoteric computer jargon
like "addressing mucdes”
"interrupts", "paramecer passing”, "linked lists", etc. (I really
wish that this book was available when 1 started into this field).

(EDUCATORS take note) This book is set up to be an excellent
text book four 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, e¢te. Setting up and
running these exercises (experiments) involves hooking up some
girden variety transistors, resistors, LED's, etc. (ncthing out of
the ordinary).

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

A!l in all this is an excellent book. Very highly recommended.
It should be available at your local computer store.

EK1C
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A _LOW_COST EPROM PKOGRAMMER FOR KIM was mentioned in the last
issue of the "Notes' After evaluating the unit we have come to
the conclusion that for the money, you can't beat it. We programmed
2708's bur it also can buru 2716's, according to the literature
that asccompanied the EP-2A-K EPROM PKOLKAMMER from Optimal
Technolugy. The documentation includes instructions to connect the
unit to %IM as well as complete KIM software,

The price is $59.95 fur the assembled unit or $49.95 for the
kit (add $L0.00 for a zero force programming socket).

The programmer is built on a 4.3" x2.2" pc board and includes
Jthe edge connector.

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

GCet mor infor from: OPTIMAL TECHNOLOGY INC.
Blue Wood 127
Earlysville, Va 22936
Alter lpm BUOL=-973-5482

Ak ok ok kW k R

“table accessing with indexes”, "semaphores",



Here's our first FOCAL prograom=~from Vince Coppola, 12 Charles St.,
Plantsville, Ct. 06479. Telephone 203-621-5954

1 would like to announce that 1 have Focal-4% iavailable fron
6502 Program Exchange, 2920 Moana Ln., Reno, hev 895L9) on c; TI¥
system, in 5K of pemory. My merory is countigusus, frox SO0UG te
$13kF. Kormally, FCL-65 resides 1nm SO00GU-0UGY9L and $20G0-#30%2
approx, The Program Exchange group made ce a version that resides
in my system., 1t occupies $0020-$00D4 and SU200-$128A.

tie

FCL-65 occupies about 4,7K, so it leaves only some 300 bytes of
program space in a 5K system. I later plan to add another 4K of
memory starting at $2000-2FFF, and use that for program space. but for
now | ao using only the 300 bytes--and il is rcally surprising the
programs you can write in that small ares, because of the power of
FCL-65. To prove this, | am sending along this program that 1
whipped up, and in no way do 1 claio to be a YTugracoer, One note 1
would likﬁ to make: To do an exponential fumction in FCL-65, you need
the symbol f T S5E, which is not available on oy xeyboard. 1 had to
change it to a key | did have, so | lookcd into the cross-listing
in-order to change its value. 1Tt 1s located at $11C6 in this low

version of FCL. 1t is located in $2FC6 in the version that starts
at $2000.

(editors addendum: Vince has the early version of FOCAL in his system.
In version 3D, the exponential symbol is lucated in S$3I4ED).

Example on how the enclosed program works
You take out a loan from a bank at the amount of $24000.00. 1t
is borrowed for a term of 30 years (360 months), at an interest
rate of 9.25% per annum., What is yonr monthly payment?

C FOCAL=-65 (V3l) 26-AUG-77

INTELLIGENT EPROY PROGRALLERS p \
FOR THE XKIL-1 1.01 A *TOTAL LOAN=%"+A \\o-
(Includes Hardware & Software) 1,02 A *%/YEAR="F on
1,03 A *4 OF HONTHLY PATMENTS=*sH )‘Po“ nov
EF=24-K-01 Frograms 2708 « 2716 1.10 S W=(14(F/1260)) N e S(u""('
SPRUILG. uality 1C ZUxb=Lii 1,20 S X=1-(1/W)
vrogranming socket, tocky959.95| 1.30 S Y=X/(F/1200)
;v=24~K-07 rrograms 2708, 2716, Tus | -3¢ S k=AsY
- Prive Miiad 1.50 T *YOU FAY $*sRe® A MONTH® !
ET10 ard NS 2332 FrodB. .| 3060 T *TOVAL PAIL AFTEK *eN/120° YEARS IS $°susk
proZ 11N
vocket. Stock ¢19.95 1420 12
KOV, starting addrees, sia. Starting G
a U8 ul e bytes w Le s
aidress unu numver of by TOTAL LOAN-$24000
progrummed muy ve eu'.s.!.ly up(._‘clfleu. L/VEAK=F » 25
Software includes verify mode. 4 OF MONTHLY PAYHENTS=360
ALALOG I/0 802 YO FAT ¢ 197.44211 A HONTH .
*+12-15 V kower required ) TOTAL FALD AFTER 30.00000 YEAKS 1S $71079.15910%
. g ‘f"‘iéﬁﬁﬁ A;g 22255?22?2%"1}':5 .- -MOKE OW FOCAL from the editor....flie Leaagent
2 Gold Blated edie COROBGLEET appeal of FOCAL <4 that, besides beding a fainly
ureclﬁl;n me[.f P1ln reslators poweaful math oriented tanguage, a complete
* fnterf'ces tou6520 or 6530 1/0' source fisling {4 provided. Thas hkas tuc immed-
win ?2 Req. ) “tock-}JweeYS'99 {ate¢ advantages--f4asl, (s now possdble to see
pe AR, o et jusl how a high tevel ltanguage <» conataﬁnted
eecrsensssesssssssassansansne Puabile exoenienct] aid «:wecond-
13 assembl d tested with la veay va EXper . )
giﬁrzzior - GUTnAﬁ;E;?oureproducts dtgqtngth §”l“?d*‘y i, degug ;:'d“:tt‘;:"d i
g et A . : iy s now tratvial lonce you underslan . .
RS 5 “geg :ﬁg;lggggo‘?gutﬁr:ﬁt" course) The biggest disadvantage of FOCAL 4is
youaiicer t Y v that ,in my version anyway, saving pavgrams and
on REE:584 data on cassette lor disc, for thal matler) s
OPTIMAL TECHNOLOGY INC a function not inctuded in the fanguage. That
BLUE WOOD 127; EARLYSVILLE VA 22936 | *¢¢m3 2o be ““"fp “d”'tt":“" -
Has anyone f4gured ou ow Lo do thea??
Phone 804-973-5482 14 s0, please tel the nest of us in on this
procedure. I{ their (s enoughk i{nterxest, maybe

we could have a section of the 'NCTES dedicated
to «ngoamation on this tanguage. Lel: hear {rom
yourt!



How *bout a JOYSTICK INTERFACE? Heres one grom Roy Flacco (xemembex the
graphics inteaface?) By the way, Roy brought his Kim and graphics intex-
Tace cver to a Local KIM user group meeting for a demonstration of 6507
ceweX. His Lurar Landex and paltewn generalor wese Ine (ife of the party
and quite impressive. Thanks alot Roy.......

Here's the analog input circuit I promised you a while back,
Fssentially it converts an analog voltage in the range 0 to +2.55
volts into an B-tit digital number which is presented to KIb via
tre zrplications conrector. ln deciding to do mary functions in
vardwzre I chose speed and simplicity of software over simplicity
of nardware...most of the lopic in the circuit could be done by
¥IN tut would tie up the processor doing dumb (7) things, The cost
is about &12 to 315 per channel depending on your suppliers. I
raprened %o have FZ12 latehres available, tut using a 75100 cuts the
¢oc< bty 37 per channel, though you must add Tri-state buffers.

I constructed two of these AlL's on a bx{ vectorcard with
plenty of space for my usual point-to-point wiring and tney have run
without a hitch since the first power-ug.

Circuit Description

The circuit is a straightforward single-slope ramp generator
with a 11 comparator and -latching on the digital outputs. The
“NL255 is the came DAC/ALL chip usec in my point-plot graphics
voard (¥UN 10/11) and is still available for 36 from Ferranti
®lectric Inc.,, East fethpage kd,, Flainview, IY 11803, They tell
me it will be an off-the-shelf stock item for a lorg time, and I
can easily see why. I'm using them for all sorts cf things including
analog X digital rultiplication, cormplex waveform generation, etc,

The comparator compares the analog voltage output of the 425
to the zpplied voltage Vip, and as long as Vi, is greater it allows
the ;ate/ﬁiviCer FP4 to pass clock pulses to the &-bit counter in
tre bL2S, This incrementally increazses Vg,t. At the point where Vgyg
(fror the 425) exceeds Yin, the 311 changes state and initiates the
sequence diagramed in the schematic,

At time ty the pulse wnich will cause the 311 to change is belng
renerated by FF4, This is (3 . When it falls, the 425 internal
counter increments, and Yg,t exceeds Yip by lees than 10 millivolts.

The 211's output poes high at tp and forcee FF4 inactive; hence
no more counts are recorded,

At ta the clock pulses from FF1 (which is driven from g2) cause
the output of FF2 to go nhigh for exactly one p%ige. which is used to
strote the cata into the €-bit latch, This is .

At ty the strobe pulse causces FP3 to go active, and the T output
is used to reset the 425's counter. This is *

Eecause the internal counter is now zeroc, the 425's analog
voltage output Vout is also zero, and the comFarator changes state
tack to the origlnal condition, This frees FFit to once again generate
clocking pulses for the 425, The pulse in (D at tg is the first such
pulse. The counter counts up to the digital value again 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 diode protects
the inputs, The npn transistors oan be almost anything (as can the
pnp buffer at the latch). I used 74107's for the flip.flops because

they were handy and cheapi if another type of flop is used the timing
and logic connections might have to be altered since not all flops
work the same,

Since I was building two identical circuits on the same board I
chose to have one FFl in common and run one channel from each of the
complementary outputs §Q and § , I assumed this would reduce the size
of the current spikes in Vecc as the flip-flops changed since one
channel was 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
rave multiple channels on a board., hoise spikes are a loser around
analos as well as dierital.

ote 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 E212's are),.




In my own setup I have two channels of ALC with separate Tri-
state latches, and two channels of DAC (the graphics board}, all
data bussed together on the FA peripheral bus (FAZ-FA?), This allows
all input and output to pass through FA, The strotes on the ¢raphics
toard are controlled ty rzf, FEL eratles tre X-latch (charrel ore
of tre joystick ALC), and FE2 enatles tie 7-latch (charnel 1wo;. Zrus
without dedicating FA to any particular board, znd using orly three
bits of FB, I have a complete X/Y graphics 1/0 interface.

x-Y
Tcw,s’rick R“Flaccb
-7
KIM N\
i
j X Y P :
PBI Adc Abc ' |
£2 T 1 T i
PR2 -~ b !
PRy 1"?\; ™
28 <18 i’ﬂ £
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And what, you may ask, does one do with a graphics I/C interface?
Well, the first thing is calibrate the joysticks for fullscale=FP.
I've included a short routine which displays the irstantaneous values
of the X and Y ADCs in the 1ED displays for ease 1in adjueting the
trimpots. Also included i a routine which I call the Joystick Auto-
Erasing Sketcher, This is a good demonstration of the value of having
high-speed ADCe, It samples both X and Y every 10 milliseconds arnd
updates a list of the most recent 25€ values of X and Y, then displays
the entire list (which is what takes 10 milliseconds), The effect is
that of a long sBtreamer tralling out from the dot which corresponas
to the joystick's present position, Eecause the Ligt is constantly
being updated, the oldest data (actually about 2i seconds old) is
replaced by the newest, and the strealer erages itself automatically.
hifty toy, indeed: it has obvious applicatione, tnougn in terus of
menu selection, prototyre drawing, even a etoring ztch-a-Sketcn
display. That would admittedly take nmore mewcry, though, slirnce
every point is Btored as two bytes,

¥y real pride and joy, thouph, is an adaptation of Jim rutter-
fleld's increditle Lunar Lander }rogram (KUh and Firet EBook of KIi),
Thie was altered to allow praphiec presentation of all vital cata
simultaneously (Altitude, Velocity, and Fuel) in cipital form, wnile
at the same time displaying a Lunar Lander bodule anc landing pad.
Ag the really nice touch, the joystlck is used a& a throttle to
ingtantaneously control the Thrust, wnich is d¢isplayed as a varialle-
length flame under the Lunar dodule. On the scope CKT this appears!

g//Lavdin)Pai

O UCOr Ooer 2Ty
CL T0UL UOuL e T mar e

. T A —F lame (Gl length Thrust =
Velity Alkhde Fic] o(Wltiotl Thrnst )

The numbers for Velocity, Altitude, and Fu
el are the same a
JB concocted for the original Lunar Lanaer and th i i ?
- e a
routines are entirely his, ’ el
The altitude in decimal is converted into hex and used a.
A B an
offset for the lander's height, so that aes the altitude decreases
tLe module sinks slowly toward tke landing pad. As ¥ou move the I
tnrottle the flame prows or shrinks, and of courte the rurters chlanye : 7

.-t

in the same way as the original lander prosrar, all in all & Very
dynamic display and a good example of the value of high speea 1/C,



The routires for rrocessing data for yraphic/numeric display
are sirilar in uge to the Lli. ronitor routines, and in fact can e
edarted casily to gisplay ¢ diyits of geven-seyments each in a 4/7
fFrovging, eyactly like the K1l lils,

A Suicestiont for the craphier CiTilT ipoard frow ¥i.. 10/11,
If you fincé the outputs reéitle too slowly and tlur tie display try
tufferirs, thes with 140 il (S op amps runniiy on just +5, The L2%
ciiys are rot meant to crive lory lenjths of coax or hiprh capacitance.

GCYSTICK PULL-SUaii LALILKATOR noy Flacco
AZ FF CAL LUL 3 cet Fa= all outpuls
¢E € 17 STX Fiow
tEE 02 17 SCR lzu cisaple all latchnes
EE 1h4 A=
£€ 9 STK Il n=gg
FE A1 17 STX YAuLo set kA to all inpute
A2 7: Ll Lk .50 Giszable lateh o, enatle latch 1
EE 72 17 STX }:L
AL LA AL tet AL 1 cata
£e STA FCINTL .
hz LK "% aisable laten 1, enalle latch 2
LE @7 17 STX ¥:)
AL @2 17 LA FAL 1€%* AA. 2 data
L STA 1T
A7 TLX dicatle both latches
£s STX
2@ AP AT JSR display latch contents
P =z L I
Do E9 BNE LOOP

Because this program {4 fully refccatable, where you put is entinely vp
fo you. I usually putl it up at 1750.

JCYSTICK ALTO-ERASE SKLICn&n Koy Flacco
Z1¢8 Az 37 SKETCH IDX +3F
g1gz2 ¢z gr 19 STX ¥ELD FE=all outputs
#17s fL g2 17 STX EEL all disabled
P1es EF INK x=g
g1g9 FE g1 17 URDATE STX FALL FA=all inputs
#1PC a2 FB EF ST enable the Y latch
gigs ¢t gz 17 STX F50
2111 AD 29 17 LOA FADL read Y (channel of ALC)
#1146 25 gg g2 STA J@2f#,Y store in pare 2 indexed by Y
g11? A2 FU LDX ?3FD enable X latch
gr1e E: g2 17 STX FBD
#11C  AD g¢ 17 LDA FAD read X (channel of ADC)
FIIF 55 #p #3 STA L@3¢¢,Y store in page 3 indexed by Y
gl2z cr IhY
g123 A2 FF CUTEUT LIDX YofFF disable latches
Plzs EE g2 17 STX FBL
PLzE FE g1 17 STX FALD FA=all outputs
flez: Le INX X=g
g12C D g¢ g2 LOOF LLA o.@2¢¢,X read a Y-coordinate
g12r D gf 17 STA FAL load into the Y LAC luten
p132 CE g2 17 LEC Fcu strobe
#1715 ED g @3 LUA 383§8,X read an X-coordinate
g12& €D 17 STA FAL load into the X LAC latch
#1315 EE g2 17 INC FBD strobe
P13E  EE INX
P13F L¢ EB ENE LOCF done?
glul  Fg Cé€ bEQ UPDATE get a new point. A=f

note that if FE?7 is tied to the IRQ line, bit 7 of }BLD must be left
as an input, otherwise it causes stranfe interrupts,

The program is fully relocatable, tut of course if you move it into
pafes 2 or 3 you must find somewhere else to store the dzta, Either
page 1 or the 17tf space ic supgested for this routine,
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Every s ofTeEn, USER NOTES wiLL PURCHASE EQUIPTMENT FOR EVALUATION OR

JusT USE AND THEN FIND iTS NOT GETTING THE USE IT SHOULD. Nows YOUR
CMANICE TO PICK UP SOME QUALITY STUFF AT REASONABLE PRICES. HELP ME TD

CLEAP A PATH INTO MY COMPUTER ROOM. DOCUMENTATION AND UPS sHIPPING IS

[NCLUDED ON ALL ITEMS UNLESS OTHERWISE SPECIFIED.

Veror-PLus (FroM THE CompuTerisT) 8¢ oF 2102 styLe RAM. sockeTs For U
27.."s. PROGRAMMING CAPABILITY FOP 2716's. anp A 6522 VIA /0 PORT.
USED VERY LITTLE. WORKS GREAT. REVIEWED IN LAST isSsue. $210.00

V451 MOTHERBOARD compLeTe wiTh 6 S-100 Evﬁe connectors anp KIM connector.

A GOOD WAY TO TAKE ADVANTAGE OF ALL THAT S-100 STuFF. READY TO RUN.
£145.G0

2%t ror $-100 By Yent-Fonee. costs $197.00 new. seLLine For $160.00
#0ovs GREAT on KNG,

77 FEY Fop 5-100 By ProBLEM-SOLVERS.WORKS GREAT on KIMSI secLing For $150,00

72215 vivswu DISPLAY For 5-100 pv YENT-I'00RE, MEMORY MAPPED WITH 8080 DRIVER.

wiLL InZLuDE A AS02 peivee. $75.00
Szt vinin pISPLAY Fre D-3100 vy POLY“0PPHICS, ASSEMBLED FROM KIT BY

“npEs CAPEFUL Enntnect, wnovs 6eFAT i KIMS1, wiLL 1ncLupe A 6502
LR ey peoGeAn  $705.00

TIT-%, Frp viM, MEVEP ASSEMELED. STILL IN SEALED COMTAINER. $26.00

nn

2" yineo vl Toe By Bace Eeotwees, A-1 conp. USED VERY LITTLE. TAKES
SEFEPATE VIDEQ., VERTICAL, AND HOPIZONTAL [HPUT SIGHALS (LIKE PET)
AND HAS 12 MHZ. BANDWIDTH FOR HIGH DENSITY DISPLAYS., $60.00

¥IM ENCLOSURE BY THE EncLosure GROUP. FOR OLD-STYLE KEYBOARD. new $19.00

VecTor GRAPHIC CRT DISPLAY TERMINAL BY SANDERS. FEATURED IN BYTE AnD ‘73
MAGAZIHE FOR GRAPHICS CONVERSION. THIS TERMINAL HAS BEEN TESTED AND
FOUND TO BE [N OPERATIONAL CONDITION. THE GRAPHICS INTERFACE PORTION
IS INCLUDED it THE DEAL AND INCLUDES EVERYTHING NEEDED TO TURN THIS
THING INTO A VECTOR GRAPHICS TERMINAL. (a vector terminal is one which
dravs lines to connect pnints on a acreen instead of using dots to

" connect the points like some conventional oscilloscope interfaces,
the resolution available on a true vector display is fantastic)
ALL TeaT’S WEEDED TO £P (NG THIS DISPLAY UP [N ITS FULL GLORY IS
A LITTLE WORK IN SETTI!6 UP THE INTERFACE BOARDS /A CONVERTERS.
| ¥QULD PREFER THAT YOU PICK UP THE UNIT BECAUSE OF ITS WEIGHT
(70 LBs) anp BuLkiness. Tez PRIcE ofF $100.00 incLubes FuLL pocum-
ENTATION AND A HAND GETTING IT OUT TO YOUR CAR,

SE"D A 3SELF ADDRESSED STAMPED ENVELOPE WITH YOUR CERTIFIED CHECK OR
¥3NEY CPUEP AND YOUR PAYMENT wWILL BE RETURMED IN THE EVENT THAT SOME
EARLY BIRD BEATS YOU TO A GOOD DEAL.

FOR MOPE INFORMATICH OM ANY OF THIS STUFF., CALL OR WRITE,..

ERIC REHNXE 109 centae Ave, noerisTown PA 19403 (HOTE MEW ZIP)
HyE PHOME- 215-631-9375  BeTwEEn 7 AnD 9 PH.



RANDOM ACCESS CORNER ( /O i
BACK ISSUES 04 the 'NOTES are stiff avaifable from Haxk Kanftew.

15 Midway Ct., Rockaway, NJ 07666. Issues 1-6 ave avaifabfe fon
56.50 (thind class madl), $7.00 lgixst class maif), and $17.00
loverseas aiamadil]j.

Would fike hardwatre and scftware for interfacing KIM to a Texas ITnafruments
5050M cafculator. John Connely, 16W760 W. §3 ad St., Hansdafe,
1€8., 60521

Before using GETKLY |1F6A), (nitialize PADD |1741) with $00 for {nput ox
Alrange things wilf happen. Gary Grzebienik, 72600 W. Outfer dr.,
Deanborn, M1 45124

LOCAL KIM USCR CLUB getting stanted in the San Feanande Valley arca.
Angone (ntenested shoufd contact--Jim Iluber, 20274 Cohasset e,
Canoga Park, CA 91306 (213} 341-1610.

FORTRAN CROSS ASSTMBLER fox the 6507. This 7-pass assembler Runs on anh
FORTRAN GP computenr with 18K ox moae coie and some temporary fife
storaqe (fCoppy disc) Outputs hex cede for tanget machime. Manuals
€istings and examples available {01 $70 handfina charge from
Fred Osborne, 6315 U(EE Tond Rd., Byron, NY 14477

FOR SALL -KIM-3 5K RAM Loatrd..mew condition with a€l dorumentation and
original packaging--$700. J.C. Wifliams, 35 greenbrook DR.
Cranbury, NJ 08517

LOCAL KIM USFR CLUB getting stanted in the ITHACA NY area. Contact
Poy Flacco, 200 Hiqhtand Ave., Ithaca WY 14550.

COSHUAC 1807 simulfator program xuns on FIM and fota deu develop 1507
soffuare. ALP intennal 1507 wogs may be ervamined in eithen frace
or single step modes. Documentation includes Kili casselle, user
manuaf, and Aource cede fon 211.50 |includes postage § handling)
Vann McCreary, 4756 Mansgield St. #7H, San Diege, CA 92116

TVT-6 ENTHUSIASTS TAKE HOTE---i’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-H 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 from Andy Chakires, 5738 Waring Ave, LagAA:gsgia

Good ol' SST switch, sitting there black sunk into black, and further
made difficult to see because KIM'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 fluic¢ such as Liquid Paper used by typists.

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

This audio recorder sold in the $30-$50 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 SWTPC PR-40 PRINTER
TO THE KIM-1 by Jim Zubea
20224 Cohasasel
Canoga Paxk, CA
The PR-40 printer is a 40 column, 75 line per 91306

minute matrix printer. It is the lowest cost printer

($250.) on the market today and is very easy to inter-

face to the KIM-1l. Wire the KIM application port to

the printer buss in the following manner:

KIM PR-40
PAD to ASCII Bit 0
PAl to ASCII Bit 1
PA2 to ASCII Bit 2
PA3 to ASCII Bit 3
PA4 to ASCII Bit 4
PAS to ASCII Bit 5
PAG to ASCII Bit 6
PBO to DATA READY
PB1 to DATA ACCEPTED
GROUND to GROUND

1 found that the easyest way to set up the soft-
ware interface was to set up a 40 character buffer in
page 0 of the KIM memory (loc 0050-0077). The fol-
lowing subroutines mnnipulate and print this buffer
area:

i. Clear buffer subroutine (1780-1789)-loads the ASCII
character "20" (space) into locations 0050 to 0077.

2. 1Initalize printer subroutine (178A-17AE)-sets the
data direction .registers for ports "A" and "B",
intiates a carrage return on the printer, and
calls' the clear buffer subroutine.



3. Load buffer subroutine (0100-010F)-picks up ASCII
data from any location in memory, and loads the
ASCII data into any location in the buffer. The
following items must be defined in memory before
calling this subroutine:

007§ starting location in memory for

007 ASCII data to be picked up

007D~ number of characters (in hex) to be
picked up and loaded

0079- starting location in buffer to load
ASCII data (must be between 50 and 77
hex)

4. Print buffer subroutine (17AF-17EO)=-outputs and
prints data stored in the buffer and calls clear
buffer sub after printing is completed.

5. Hex to ASCII subroutine (0117-0143)-converts the

hex number loaded in 0009 into two ASCII characters,
which are stored in 000E and 00OF.

The subroutines referenced above are included in
the following hex dump program for the KIM. To use the
Program load the first address you want to list (low
order first) into 000A and 000B, then load the ending
address into 000C and 000D. Start the program at 0144
and the printer will give you a hex dump. Although the
formating used in the hex dump is unconventional, it
works and it beats the hell out of doing it by hand.
The following hex dump was done using this program.
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REVISION.TO BATTLESHIP GAME
by Jody Nelis K3J7D, 132 Autumn Drive, Trafford, Pa. 15085

1 had trouble getting Ron Kushnier's Battleship program to run reliably
in my KIM (from U.N., #6, page 8): Half of the time it ran fine but the
rest of the time, after firing 20 shots without a hit, the program
would seemincly stop without displaying the co-ordinates of the target
ship as it should,

1 found the problem to be with the ship positioning random number
generator. If a number exceeding $99 was generated, the ship was placed
outside of the playing field at a location impossible to hit and impos-
sible for the ené of game search routine to locate and display.

Included is a hex listing of my revised battleship program which
corrects this problem with a random number limiting test. I also
revised the method of positioni the ship to distribute it more
equally amounsst the four possible orientations. Also, I made a change
to let the program score the number of shots that were used when a
kill is made - it displays 'dEAd xx' with the xx being the shots used,
All else remains the same as Ron's original program.

Anyone desiring a complete assembly listing of the program can have a
covy by fendins me a buciness size SASE with 13¢ postage afixed. Put
“.s posta-e on it and T'11 include a sheet I made up giving the game
instructions snd a plaving ~rid to score the shots on = I found this
very handy when sittins a new player down in froat of the KIM.

REVISED BATTLESHIP PROGRAM - HEX DUMP
00 01 02 03 04 05 06 07 08 03 OA OB OC OD OE OF

0200 A9 02 85 00 A9 00 85 EB A2 99 A9 02

oz1op9A9nasmasstzo713430723£gf§3
0220 88 10 FB F8 A5 E7 69 10 85 E7 CA 10 BC F8 38 AS
0250EAGSEDGSEEBSBQ&O‘#B5E9953ACA10P‘)

0240 . 38 E9 99 BO E8 A5 EB 29 06 C9 00 FO 41 C9 02 FO
0250 3% C9 04 FO 19 18 A0 02 A6 E9 BS 00 C9 Og FO Bl
0260 A9 01 95 00 8A 69 09 AA 83 10 EF 4C 95 02 A0 02
0270 A6 B9 BS 00 C9 02 FO 99 A9 Ol 95 00 B8A 38 =5 E3
0280 AA 83 10 EE 4C 95 02 A9 10 85 E3 4C 6B 02 A9 01
0290 85 E3 4C 6B 02 A9 20 85 FA A9 00 85 P9 85 E4 85
0200 FB 85 B D8 20 1F 1F 20 6A 1F C9 OF FO 37 C9 09
02B0 10 F1 C9 00 FO ED 85 E5 AS E5 C9 01 FO 16 B56 KBS
02C0 06 ES5 06 E5 06 E5 06 25 AS ES5 85 FB 20 FE 1E DO
02D0 FB 4C A3 02 18 A5 ES5 65 FB 85 FB C6 BS 20 FE 1B
O2E0 DO FB 4C A3 02 A5 FB C5 E4 FO O7 AA BS 00 C9 Ol
O2F0 FO 17 F8 A5 FA 38 E9 01 FO 356 85 FA D8 &5 FB 85
0300 E4 20 FE 1E DO FB 4C A3 02 F9 A5 F9 €9 03 FO
0310 08 20 FE 1E DO FB 4C F2 02 F8 A9 21 38 E5 FA B85
0320 P9 DB A9 DE 85 FB A9 AD 85 FA 20 1F 1P 4C 2A 03
0330 A0 02 42 99 B5 00 C9 01 FO 06 CA DO F? 47 48 03
0330 8A 99 F9 00 88 4C 3A 03 20 1F 1F 4C 48 03



