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Hi! Due o a foulup on my part, the last isisue was marked 110 §
11, Well, that should have read #9 § ¥10--—-this is {ssue ",

-----n0 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 a time but continuing in this fashion would have been cost
prohibitive. We found out that trying to duplicate a 90 minute tape

isnt that easy. PP

. THE TRENTON COMPUTERFEST

This years TRENTUN COMPUTERFEST was great fun! 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
keyboard p.c. board (industrial quulity and plated-through holes),
their extended 1/0 wonitor "XIM", and a new product called "TTY
HINTS" whicb explains the teletype routines from the KIM monitor
software and gives some representative examples of their usage.

:n~0:u!wm-m»;.xmnnoﬂmnrao—cn<c:-»smnmn.tmm<mn<vnos|
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 torally 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 a2 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 fater in this issue.

GGRS Microtech (Box 368, Southhampton, Pa 18966) was there with
a 6502 based 5100 system which included such goodies as a Persci
disc controller board, a TIM serial 1/0 board, and software to drive
it. Bob Selzer, of GGRS, is a very enthusiastic proponent 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
E080 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 caré. All their products are
plug compatible with the "Standard" KIM-4 wotherboard 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
*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
wmake good sense.

A perfect example of this is the indirect modes of addressing,
which seem to present the biggest problems in understanding to
programming mewcomers. The Micro-ade assembler (by Feter Jenuvings)
uses the mnemonic LUAIX to portray the Loaa Accumulator Ilndexed
Indirect instruciton while the MOS Tech. assembler uses LDA (label,
X) to portray the same instruction. The sccond wnemonic graghically
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 to the zero 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 newconmers
to learn things the right way instead of some non-standard method?
The biggest argument in favor of assemblers using non-standard
mnemonics is rhat they are easier to write. Let's not let lazy
programmers 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 bus.

Admittedly, the KIM~4 does not use the 4.5" by 6.0" size card,
but it does usea 44-pin bus that should be adopted no matter what
card size you choovse to utilize, Actually, if new hardvare manu-
facturers adopt this 4.5x6x44 style card conftiguration, their
products would be directly plug cowpatible with around 1000 KIM-48
already in the field as well as any new system configzuratiuns
which are generated by forward thinking hardware devign firms., At
this tiwe Hudson Digital tlectronics is the only known source of this
4.5x6x44 style card but this, | fevl, will change shortly as soon
ds more p@ople sece the ultimate utility this type of systlem has to
of fer.

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 .:—mnm_::wjrmxtmk between pin i€ and pin .Wm|c= the edge conunector
and cutting a slot between the corresponding positions on the circuilrc
boards. This procedure will shortly be adopted by MOS Tech, and is
hereby recommended itor general usage.

The 4.5x6x44 is ideal for installing in a Vector 19" wide rack
mounted card cage which makes it quite suitable for industriz) install-
ation and compact, high performance hobby systems 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 K16 and ground. This point also appears
on the expansion connector as E-X. Proper output of the
tape recorder will generate 4 pright steady light. Voice
or other signals coming from the tape recorder will make
the LED flash or go dark.

Cass R. Lewart, 12 Georjean Dr,, Holmdel, N.J. 07733
\_.v.x
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HARDAARE COMPARISON

KIMSY wvs. KIM-4

Now that MOS Technology has reintroduced the KIM-4 Motherboard,
1 feel that you could benefit more from a comparison of these two
FIM 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 5-100 style bus while the KIM-4 has its own
unique 44 pin bus. This iomediately lets KIMS] owners expand to the
plentiful and popular "$-100" boards. In that marketplace, competi-
tion among the many companies making boards to fit this bus config-
uration has forced the prices down wvhile making wmany boards available.
Of ocurs«, you must realize that the 5-100 was designed for the 8080
CPU with a froot panel and the signals generated on the bus are far
from 6502 compatible, The KIMS] handles the conversion from the
simple €502 timing to the rather complex 8080 timing, bur 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
wate the KIM to all boards of this style. It does, however, allow
K1MS] people to use most memory and video boards, which seem to
tbe the most necessary anyway.

One of the disadvantages of the KIMS] is the method it uses to
decode I/0 ports in the system. Normally, the $-100 decodes 1/0
boards in a different way than it decodes memory. Because the 6502
has no special I/0 instructiony, all 1/0 devices must be mapped
in the normal memory map. KIMSI designers placsd 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 assembler/editor from ARESCO and the disc system
software from HDE. This could add up to a pretty serious disadvantage
depending on you m<mnm5 usage., Also, the 4K section of memory
map right below the KIM monitor is unusable in the KIMSI system.
40S Tech's KIM-4, on the other hand wmakes all of the memory (except)
what's .already used in K1M) 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 6 connectors, let's use that config-~
uration for our example.

KIM-4, assembled and tested with 6 connectors costs $120.00
K1MSI, assembled and tested with 6 connectors costs $202.50

We wust keep in mind that the KIMSI is also available as a kit
for $125.00 and 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
kites in the paet from other sources (including HEATHKIT) which
required sowme 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 KIMS1 and some of the problems
with those that aren't compatible, Several application notes are

Mrn~o-mn 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 exjoy suck a great profusios
of available accessory boards. This 1s stowing sigas of cbangicvg,
though, and the future looks quite good, riE sverds for thte KIM-4&
selling for around $1%90 and a floppy disc icterface 25 well a6 a Felx
board are now available. A look at the bus structure of the KI¥-&4
will indicate a fairly straightforward design which is much more
easily understood than its S-100 cousin. This is an important
consideration if you have any plans of using custom boards in you
systec. Also, it's possible to adapt one or oore S-100 style boards
to the KIM-4 bus by constructing a mating adaptor and making the
proper electrical connections., S-100 cards and K1M-4 cards are
exactly the same width. %

My KIM-4 system is 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 price to $195.00.
Since these boards are narruver 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 made 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, KLMSI users are able to utilize a good
nuober of the very popular "S-100" style cards which are widely
available at the price of losing some wmemory 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, K1M~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 straighforward that building custom boards with parts
from the 65XX or 68XX families are relativeley simple.

e e ol W ol e ke

PRODUCT ANNOUNCEMENTS

FHOM VARIOUS SOURCES

Several interesting flyers arrived from MICKO TECHKOLOUCY
c:rmx_qmc. Box 4596, Manchester, NH 031086, They are offering the
4_n_nm~|nc|m=n_ow converter/music output board thut was featured
in xnn Chamberlin's wagazine article (BYTE, Sept. 1977), 8 combi-
nation 8K memory and graphic output board with some unique sounding
features, and a power supply for the KIH.

The 8K lmBOnwmwn.vrmn board (K-1008) uses 4K dynamic RAHS 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 dots. (Maybe they solved the biggest hassle in using
those low-cost “dypamics'?)

Hmnn—Avotnn for thies 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 assembled and

includes a listing of a 4-part harmony music program. Bare boards
are $6.00,

. The power supply has enough reserve to power a4 KIM and two of
their mewmory/graphic boards.

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 HOE D!/ 816-M8-8K IS KIM BUS COMPATIBLE
—TAKES LESS POWER AND IS LESS THAN ONE-HALF
THE SIZE

FEATURES

® 45"y 0" PACKAGE

] ER RCGULATION

0 IPAE-NO WAIT STATES
. 84S

. and DECODED

s POWER RECU AENTS

1 AMP INOMINAL)
5 VOC REGULATED
8 VDC UNREGULATED
STATIC AAM-ND REFRESH
SWITCH ADDRESS SELECTION
FLLLY ASSEMELED, TESTED
MEMORY IC'S SOCKET MOUNTED
90 DAY WARRANTY
ADDRESS SELECTION
4K BOARD - 4K BOUNDRIES
8K BOARD - 8K BOUNDRIES

—AVAILABLE IN 4K WITH 8K EXPANSION OPTION

~COMPLETE &0 DAY PARTS AND LABOR WARRANTY ON
ASSENBLED AND TESTED BOARDS

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

—USER MANUAL INCLUDED

£195.22
ASSEMBLED AND TESTED \Qh
D! £216-M3 BK

SaerT 0o
D 816-43 4K g *\4 5.22
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

TER'S: CREDIT SUBJECT TO PRIOR APPROVAL
el

AVAILABLE JANUARY 15
A FILE-ORIE*TED DISK SYSTEY (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-$3FFF) 1is
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 MOS Technology assembler mnemonicsa. This
means that you can't assemble program instructions like you learned
them in the 6502 Programming Manual.

Apart from that, Micro-Ade does boast a very adequate editor
which anmmands such as: ADD, CLFAE, DELETE, END, FIX, JMNSERT,
ILIST, MOVFE, NUMBER and WHFRF, The asscmbler allowa you to assemble
from 2 source rassettr to an object cassette for large prozrams or
directly in memory for small programs. The cassettes can be relay
controlled for automatic start/stop control or manuaily operated
by making a few patches to the program. The cassettes can run up
to 6 times normal KIM speed,.

The M0S Technology Assembler/Editor distributed by ARESCO
is a one-pass adsembler, resides in 6K of memory (starting either
at $2000 or $EOGO) and doca 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
tvo bytes for all forward references even though they may be one-
byte instructions. .

0110 0228 c9 61 CHMP #561 sLOWER CASE?

0115 022D 10 ** & BPL PRINT sYEP .
0120 0230 4C 1D 02 JIMP NEXT ;LOOP BACK

G125 0233 A5 02 PRINT LDA $02 s 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 assemblers 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 naumwm,mw 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.
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Looking for some rcal wonld applicalion fer your toy...how aboul a

DIGITAL CARDIOTACHOMETER.....f§rom Manvin De Jong, Dept of Math,
The Schoof of the Ozarks, Point Lookout, MO 65726.....

Micro-Ade strikes back bv allowing onr to assemble programs
anywhere in memory while its MOS counterpart allows you tn assemble

prograrms only where you have spare RAM, in other words, you can't

assemble a program over the assembler with the MOS Asgsembler while I. The program:

yon can with Micro-Ade hecause Micro-Ade installs all object code The period between every tws successive pulses is measured by counting

in a special file which is determined in advance by the programmer. the numter of 10ms intervals whicn occur. The 10 ms intervals are produced

e interval timer on the KIM-1. Fach pulse produces an interrupt ( IP%)

Another thing [ don't like about Micro-Ade is the fact that which causes the KIM to convert the count to the traditional heartbeate per

it'a field orientrd, which meaps that you have to remembrr which minute, and to display this number wiiile it is measuring the next pulse

field you arse in when you enter source code, For example, if you period.

are .van.._‘m:n a label, an :_ane._ﬁ. and a comment , wa:;:.. me.n no

problem, but, if you arsr entering only an opcode you have to space ADBRESS  INSTRUCTION MNEMONIC COMMENTS

over to the opeode field and ditto if you are entering just a 78 START  SEI Disable interrupt.

comment ., I would imagine thia wnuld brcome second nature after A2 01 01

ashile but 1 still gnofed up on occasion even after using Micro-Ade T 00 17 PAD PAZ will be 1 when PADD = 1. ¢

for arnund four months, The MNS Assembler doesn’'t care anything 8L 01 17 PALD PAZ now is output pin., and

about fields as long as you have a space WMEHH fields and if EA 7474 is preset.

the line is just a comment, you have to precede it with a semi- CE 00 17 AGH 74,74 now can te clocked.

colon. A2 FF Initialize counter to 255. .
- 24 00
So that's about hnw they stack up. MNowv you make the decision. 52 Enable interrupt.
They both have alot to offer and either one nf them will make pro- A9 LOOP Start timer for-10 millisec.
zramming the $502 one helluva lot easier. o) 617
AR NSNSV RRNEERES |2 Counter is incremented.
20 17 1F JSGP STANTS Cisplay pulse rate,
’ e ' 20 1ir 1F JSP SCANDS Lo it again.
,wm:m:mmn SVEET SHEOT' (ey Jim BuTTERFIELD) FROM THE LAST 1SSUE? A 07 17 CHEK  IDA TONEWT Check owmr if not finished
WELL, Lew ED#APDS TIED IT TOGETHER WITH THE Pon KUSHNIER NOiSE i FB EPL CiE K branch to check azain.
GEMERATOR (ALSO FPOM THE LAST ISSUE) TO MAKE A NEAT DIVERSION..., 2o Start tiner again.
vo o WAY TO GO, LEW.... ik
85 0 17 IPQ PAG-1, 7474 preset.
Had a lot of fun fooling around with Ron Kushnier's sound effect A5 0O
routine. 1 toox you up on the challenge to use it to add sound to Jim D0 3 If counter=0, go to AGH,
Butterfield's SKEET 3HOOT which I have had for some time prior to pub-~ L CA 03 otherwise, continue.
lication in KUM. 1 modified the sound effect generator to sult, and 5 0l Set up dounle precision
uged the time to display the “"explosion®. It worked out nicely because A3 0O add and subtract locations.
sonetimes the “explosion” in the original form was so brief that you es o
couldn't tell if you had a hit. I also changed location 0219 to 1F to 25 F9 Clear display registers.
increase the minimum speed of the target slightly. The following patch 25 FA PCINTL
will add add sound to SKEET $SHOOT if an amplifier is connected to PAO 85 FB POINTH )
(A-14), with sound, it's a hell of a lot more interesting. 18 SUBT Clear borrow flag,
A9 b6 66 Subtract from :&;umooo.
E5 01 CHTLO
Change 0272 to 12, and 0276 to OE, and substitute the following: A9 17 17
E5 o= CNTHI .
0283 90 31 BCC PLOP branch to sound patch 90 03 BACK If borrow, go to AGN,
0285 28 SHINE SEC no hit flag 4o 51 O FWED Otherwise continue.
0285 BO 2E BC3 PLOP 58 BACK
0273 EA nop L& 04 03 ‘
A . 18 FWRD Clear carry for double
SOUND PATCH A5 01 precision addition.
02ES 8D 40 17 PLOP STA SAD Nw M.Hu
0289 AC b2 17 5TY SBD Ae @
€22C BO CB 3C5 ZAP no hit, no sound 69 o
mmmm A9 mo LDA #60 starting pitch 85 @
.\muo 22 LA STA BUPST 12 Clear carry flag for
202 Ag Cl LCA #91 open channel F nert addition, done in
c272t B0 01 17 374 PADD2 R demizal. 5e* up Aispiay
9227 ZZ 09 17 PULSE INC PAD2 togg t R SRmAL. 0T WO Leeplay
Pl ;< e ggle port 0 £9 5l rezisters with pulse
G2UA AL DA LD BUSST pulse time 25 F) rate.
6200 CA TONE  D=X 15 FA
c2cL UM FD BNE T £3 o,
€227 Ch DA DEC EBURST raiase pitch by decreasin 25 FA
0201 19 Fu 2PL PULSE time of each wcwwm that w°:.otm ww w>
02D3 30 C1 BNI ZAP-13 sound done, another target? ue 3F 03 Try another subtraction.
22
LEZW ZD4ARGS end ¢

c? 307@‘&




II. The irterface circuait:

Tre transducer, an idea of Dr. Robert A. Pretlow, III, is a crystal
2arp one witi the spesulum removed and sabsequently filled with silicone
tboe. The silicone should come in contact with the skin, and the earphone
reld snugly in place with tane. (An LED on one side of the fingertip and
3 photoresistor on the ather will also produce a pulse signal which can
te amplified and fed ts a 555.7 In the eieuit shown, an RCA 3140 {available
from James Elect.ronica) is -3ed as an amplifier. The pulse signal is quite
noisy 80 a 555 timer is used as a 3-Lmitt trigger. TTL level signais are
produced by a 10K pli-p resis ar from pin 7 of the 555, The G out.put
of the 474 protices an interrupt when connscted to pin L of the KIM ex-
pansion eomnactor. The interrupt is cleared by presetting the 7474 with
a lorical 1 on pin PAZ.  In the reset state of the KIM the interrupt will
Lo cleared go tne program can start, Without the TLO4 inverter this would
n7% te the case and the interript flag mist be set by 1nading 04 in the
sta reglster,
whole system 2an be evpanded to say a 10 patient, system with a 7442

T

desodar whieh, witn “re apprpriate 2imal from Port PED, would enable any
17 pilee sipnals 49 protuce an interpipt,

ne of
wne of

T
IRQ
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~ 4 =
PRESSURE o W
TRANSDUCER 7
.N PATIENT
DIGITAL FRom xim PAL VU
LARDIOTACHOMETER. Ty
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anbl N el |
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CIRCUIT EXPANSIoN
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end

KiM-1 $219

Power Supply (KL 512) for KIM and extra memory %UA

SPECIAL == KIM-1 ond Power Supply $245
QUANTRONICS KMBB 8K Static RAM for KIM

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

$188

$245
3169
$119

MEMORY PLUS -~ 8K KIM RAM, space for 8K EPROM, EPROM Progrommer
QUANTRONICS S-100 8K Static RAM -- gssembied and tested
KIM<«4 Motherboord - includes 6 edge connect plugs, ossembled ond tested

Cassette Tapes -- C-30 (without coses) 12 far $10

-= C-10 (with coses) 12 for $11
First Book of KIM $8.95 PLEASE -- KIM progrems S15
Programming a Microcomputer:6502 $8.95 MICROCHESS for KIM 515
KIM and 6502 Monuals $6.00 KIM 4 Part Harmony Music System  $35

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. «=10/11-9)
on bouncy keys. In addition to this I had one other easily repairable
problem which should be checxed for prior to dis-assembly of your
keyboard. Lightly wiggle each of your keys while observing the display.
rnsure that no entry is made until a definite snap-action occures. If
an entry is made prior to the snap-action, the internal dis: for the
offending key/keys should be rotated slightly so that the discs 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 it will require lifting
a portion of the clear tape to gain access to the disc.

Usmp th\w.ng.\.\nﬂ. h\Mﬁ

cenlen-cealact PiTh (eten)

Parn (eter)

Cenlerm-2enTact
rorh (elch)

correct Disc Placement Poor Lisc Placeaent

S S
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BY THE EDITOR
———r—

PROGRAMMING A MICROCOMPUTEK: 6502

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

A few short months agao, if you wanted to learn about computer

pProgrimming, you had to go to a book specifically about the 8080, or
perhaps the 6800, and then translate to K502 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 6507 look like a 16 bit machine. He does this with a series of

vxperinents designed to make clear all the ¢soteric computer jargon

like "addressing mocdes™, “tabtle accessing with indexes", "semaphores",

"interrupts™, "parameter passing”, "linked lists”, etc. (1 really

wwshi 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 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, & computer ciphers, ete. Setting up and
running these exercises (experiments) involves hooking up some
girden 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.

All this is an excellent book.

in all Very highly recommended.

Tt should be available at your local computer store,

ERIC
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A _LOW COST mvx:ﬂlﬁx@nWb&Mﬁ: FOR KIM was mentioned in the last
issue of the "Hotes”. After evaluating the unit we have come to
the conclusion that for the meney, you can't beat it. We programmed
2708's bur it also can burw 2716y, according to the literaturc
that sccompanied the EP-2A-K EPROM PHOCKAMMEKR from Optimal
Techaslogy., The documentation includes instructions to connect the

untt to YIM ag well as complete XKIM software.

The price is $59.95 fur the assembled unit or $49.95 for the
kit (add S10.00 for a zero force programmeing 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

reasonable price.

low price of 2708's at a

Get mor infor from: OPTIMAL TECHNOLOGY INC.
Blue Wood 127
Earlysville, va 22936

Alter lpm 804L-973-5482

khkhkhkkkhkhkk

Here's our first FOCAL Prograom=from

Planctsville, Cc. 06479,
1 would
6502 Progran Exchange,
syster,
$13rF,
approx,
in my

in 5X of Récory, My
Kormally,

System,

FCL-65 occupies about 4.7K, so it

Program space in a 5K system.

memory starting at $2000-2FFF,
now I
Programs you can write in
FCL-65. To prove this, 1|
whipped up, and in no way do 1
would like to make: To do

the synbol$z S, uhich is

that

like to announce that 1
2920 Moana Ln
renory
FCL-65 resides
The Program Exchange group
It occupies $0020-500D4 and $0200-$1284.

4m uking only the 300 bytes--and i1 ig

an exponential

( .

Vince Coppola, 12 Charles St.,

Telephone 203-621-5954

Yave Focal-45 ltavaillable frun cie
» Benu, Nev 89309 on ©; I'l%

L6 ¢ountigudus, from $00GG teo

1n $000G-UGYS apnd S20G0~$3022

wade ce a version that resides

leaves only some 300 bytecs of
Plan to add another 4¥ of
that for Program space.

I later

and use Eut for

really surprising the
swall area, because of the power uof
am sending along this program that 1
claio to ke a rfugracner. Ore note |

function in FCL-65, you need

not available op oy reyboard, 1 had to
change it to a key 1 did have, so 1 looked into the crose-listing
in-order to change its value. It 18 located at $1IC6 in this low
version of FCL., 1t is located in $2FC6 in the version that scarts
at S2000.
(¢ditors addendum: Vince has the early version of FOCAL in his system.

In version 3D, the exponential

Example on how the
You take out a
is borrowed for a

rate of 9.25% per annum. What

INTELLIGENT EFRON PROGRAMLERS
FOR THE XIL-1
(Includes Hardware & Software)

8Y=-24-K-01 Frograms 2703 & 2716
£PROLG. cuality I6 Ui=Lii
programming socket. tocky59,95

Er=24-K-07 rrograms 2708, 2716, TUS
2716 ard 1V 2532 Frous.
Textool zero force programming
vocket, Stock «19.95

FUOY starting addreea, il Startin

aldrecs una aumber of bytes w e

progrummed may ve easlly epecified,

Software includes verify node.

ALALOG I/0 BO2

*+12-15 V tower required

* 8 Cnarnel A/D converter-8 bits

* 2 lutched /A4 converters-8 bvits

* Gold plated edge connector;
precision metal film resistors.

* Interfaces to 6520 or 6530 1/0
rorts (2 Heq.) Stock-3 veeksyg99,

2

All units assembled and tezted with
connector, GUAHANTEE:our products

are in good Wor<ing condition wnen

you receive them & 90 day warranty

on all parts.

OPTIMAYT, TECHNOLOGY INC
BLUE WOOD 127; EARLYSVILLE VA 22936
Prione 804-973-5482

symbol is located in $34ED),

enclosed program works:
loan from a bank at
term of 30 years

the amount of $24000,00. 1t
(360 wonths), at an interest
is yonr monthly payment?

C FOCAL-65 (V3Dh) 246-AUG-77

1.01 A *TOTAL LOAN=$*,4
1.02 A *Z/YEAR=",F mamx,or
1,03 A 4 OF HONTHLY FPATMENTS=",H o™ x)o<,
1,10 S W=(1+(F/1200) )N ex? w«csr
1,20 S X=1-(1/W)

1.20 S Y=X/(F/1200)

1,46 S R=h/Y

1.56 T *YOU FPAT $°/Re* A MONTH®!

1,80 T “TUTAL FAID AFTER *eN/129% (EARS 1S 1%,
1.76 a

56

TOTAL LOAN-324000

AL/YEAK=9,25

$ OF HONTHLY PATHMENTS=360

Y0 PAYT % 197,44211 A MONTH

TOTAL FALID AFTER 36.00000 YEAKS IS $71G79.15910%

.. MOKE ON FOCAL faom the editor....1he Llggenrt
appeal of FOCAL <5 that, beaideas bedirg a fainty
powerfut math oriented tanguage, a cemptete
source £isling {» provided. This has tuc {mmed -
{ate advantages--{4aat, its now pusadlbite to se¢e
jusl how a high tevel tanguage <3 constructed
la very valuabte expendiencel and --second,
digging in ty modify &, debug <t, ox extend it
15 now trdivial fonce you undersland (¢, of
cournse) The biggeast disadvantage of FOCAL <4
that ,in my verasion anyway, saving programs and
data on cassette (o disc, for that mattea) ia
a function not inctuded in the tanguage. That
deems Lo be feft up to the usenr.

Has anyone {igured out how to do thiaz?
T4 s0, please tet the rest 0f us dn on this
procedure. 1§ thein is enough (nterest, maybe
we coufd have a section of the 'NCTES dedicated
to (nformation on this tanguage. Letsr hean from
youlit!



How 'bout a JOYSTICK INTERFACE? Heres one from Roy Flacco (remembex the
graphics 4interface?] By the way, Roy brought his Kim and graphics inten-
iace cvex to a focal KIM usex group mecting for a demonstration of 6502
pewex. His Llurat landexr and paltewn generalor wete the Life of the party
and quile 4mpressive. Thanks alot Roy.......

Here's the analog input circuit I promised you a while back.,
Essentially it converts an analog voltage in the range 0 to +2,55
volts into an 8-tit difital rnumber which is presentec to K1k via
the zrplications conrector. ln decidirg to do mary functions in
rardwzre I chose speed and simplicity of software over simplicity
of hardware...most of the lopic in the circuit could be done by
¥IN Tut would tie up the processor dcing dumb (%) things, The cost
is about {12 to £15 per channel depending on your suppliers. I
raprenec¢ “o have FZ12 latchres avallable, tut using a 74100 cuts the
cost bty $? per channel, though you must add Tri-state buffers.

I constructed two of these ALL's on a 4x€ vectorcard with
plenty of space for my usual point-to-point wiring and tney have run
without a hitch since trne first power-ug,

Circuit Description

The circuit is a straightforward single-slope ramp generator
with a 311 comparator and “latching on the digital outputs, The
ZRL255 is the same DAC/ALC chip usec in my point-plot graphics
board (KUN 10/11) and is still available for $6 from Ferranti
Electric Inc,, East Zethpage kd., Flainview, hY 11tG3, They tell
me it will be an off-the-shelf stock item for a lorg time, and I
can easily eee why., I'm using them for all sorts of things including
analog X dipital rultiplication, complex waveform generation, etc.,

The comparator compares the analog voltage output of the 425
to the applied voltage Vip, and as long as Vi, is greater it allows
the nmnm\ww<wnmﬁ FFL to pass clock pulses to the &-bit counter in
the L25. This incrementally increases Vo,¢. At the point where Vguq
(fror the L25) exceeds Vin, the 311 changes state and initiates the
sequence diagramed in the schematic,

At time ty the pulse which will cause the 311 to change is being
renerated by FF4, This is (). Wnen it falls, the 425 internal
counter increments, and Yoyt exceeds Yip by less than 10 millivolts.

The 211'e output poes high at tp and forcee PF4 inactive; hence
no more counts are recorded,

At ty the clock pulses from FF1 (which is driven from £2) cause
the output of FF2 to ¢o high for exactly one vﬂWWm. which is8 ugeg to
strote the cata into the €-bit latch., This is (&

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

Eecause the Internal counter is now zerc, the 425's analog
voltafe output Vout is also zero, and the comparator changes state
tack to the origlnal condition, This frees mmr to once again generate
clocking pulses for the 425, The pulse in A@ at tg isg 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 cheap:i 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 Vcc 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. Noise spikes are a loser around
analos as well as dirital,

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 £212's are).

T *
Vehcity  Altvde fuc

In my own setup I have two channels of ALC with serarate 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 r:f, FEI eratles tre X-latch (charrel or.e
of the joystick ALC), and FE2 enatles the Y-latch (charnel 1wo;. True
without dedicating FA to any particular board, and using only three
bits of FB, I have a complete X/Y graphics 1/0 interface.

x-Y
quwinr mxxﬂm AHV

ﬁoﬁn_nnno

4 4 2-77
KIM

x N X Y

P8 A Abc | DAC DAC
.6
g2 T 7 T
PR2 N
PRy AN SN N
PA \m {8 <18 Pt 8
7

And what, you may ask, does one do with a graphlics 1/0 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 adjueting the
trimpots. Also included is a routine which I call the Joystick huto-
Erasing Sketcher. This is a good demonstration of dam <mwc~ of :mxp:m
high-speed ADCs, It samples both X and Y every 10 milliseconds and
updates a list of the most recent 25€ values of X and Y, then awmvwwqm
the entire list (which is what takes 10 milliseconds)., The effect is
that of a long streamer trailing out from the dot which corresponas
to the joystick's present position. Because the 1ist is constantly
being updated, the oldest data (actually about 2% seconds old) is
replaced by the newest, and the strealer erases 1tself automatically,
Mifty toy, indeeds it has obvious applicatiore, tnougn in terus of
wenu selection, prototype drawing, even a etoring mao:nmum«mao:
display, That would admittedly take nore mewory, though, since
every point is Btored ae two bytes,

Ky real pride and joy, though, is an wnwv«md»o: of Jim wcaamﬂu
field's increditle Lurar lander Fropram (KUh and Firet bBook of KIi ),
This was altered to allow praphic presentation of all vital data
eimultaneously (Altitude, Velocity, and Fuel) in digital form, wnile
at the same time displaying a Lunar Lander bodule an¢ landing pad.

Ag the really nice touch, the joystick is used as a throttle to
instantaneously control the Thrust, wnich is displayed as a variabtle-
length flame under the Lunar 3odule. On the scope CKT this appearss

ccesrescansan

aizEiiNinEnininin N o,
C 1 JUy uoud i “—Lunar Module

o Y e—Flame (Ml length Theust umv

The numbers for Velocity, Altitude, and Fuel are the same as
JB concocted for the original Lunar Lander, and the arithmetic
routines are entirely his, i

The altitude in decimal 18 converted into hex and used ag an
offset for the lander’'s height, so that as the altitude decreases,
the module sinks slowly toward the landing pad., As you move the
throttle the flame prows or sirirks, and of courte the numbters clarye
in the same way as the originzl lander prograr., aAll in all & very
dynamic display and a good example of the value of high speea 1/0,




ing c¢ata for graphic/numeric display

« o routines 3 T .
. moniter routines, and in fact can be

for rroce
10 the i
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PRY -PRT

re mizilar inuce A Vin (0 1e42.56v0c) lso uge 4100 with
wmm 'w& eamily to alnplzy © digite of seven-segments each in a L/2 «W nw.f Can aiso use P’
/ suping, ezactly like the KI1i LEbs, ) Tri-chale boflers om outprts
A Surjaestion: for the traphis- CUTilT board u.ﬂ.c: vl lo/11., o _\
If you {ind the nutpus rettie too clowly and @Htﬂ.f_a display try
f,:‘wo:w; thor with Zlan (. eor ampe running on Just 45, The N.G.u
m:‘.u uw.o rot mean* 1o rrive lons lengths of coax or high capacitance, ..iN)..:l
’ v . . - P .. Lo - " - B P ﬁ
SGYSTICY. FULL-UuAkLL  ALILHATOR Roy Flacco . ﬂtgr. ,F@
CAL fusn 77 ent Fo= all outputs — >
7 514 Trol ) /TN
7 STE bz oglracle all latcres
© >I!r& ) hu
= [\ T
7 cot thA to all injutc -
cwieabnle laten z, enabtle latch 1 \ , g
|\ cat RS Y cata 45 e crene] (5 ) r ‘1@
: Foael 207
: . , | —— o channe
P »izable latch 1, enatle latch 2 w Iﬁl_,.s.,sa. %_puq.o_}
- 2 .
M) Lot Ao O onata “
2 i e to+n latelte | Sopf
5o cimaole Lotn latchen T FlipFlogs
’ i LG b wau .,,.:ow
®o1: . Lk . “ioplmy laton contents . J Y
‘\ PR R —K
7 LNE 100 . . N ;
Eoraute Fhit program ia bnity xefocatabfo, whexe you put is ontinely CT ; Full Seale Adjysd
te gou, 1 usuatly pul a2t VIE0, 43])1n
CUTLITUE R TG - ABEL BEL T rn ©oy Flaceo ﬂuu . chzZm COF.—.)QQ )\D Cony 2 ) o .
: IA.JVA%
e i\-« SYEINE .{um, 3 f g
X Przall outputs (one of 2 channels) R.Flacca 2-7 0 Chowed
211 dizabvled N‘L.oo_ Voo
k=g T .
VEDATE FA=all inputs £

enable the Y latch

g

w w rezd T (channel of AL}
_,m.w.,r: n& 7 ctore in pare 2 indexed by Y
#1117 v enable X latch

7119 .

110 FAD read X (channel of AiC)

‘11F b i@IPF,Y store in pape 3 indexed by Y
sz

Nmm CUVTEUT disable latches

125

s tA=all outputs

SR A=

e .

gi20  :U 24 #2 Loy 2Z28¢ Kk read 2 Y-coordinate

mwu w M\W &ﬂ AL loz2d into the Y LAC latch
FRE TR n\w 3 F3L trobe

g175 a (E2ZE 4 read an K-coordinate

7138 ED & : FAD load into the X LAC latch
F13e iz g2 17 FED strobe

F172  &E .

#1177 LZ BE poole] done? . .

w:& 7§ CF LrUATC  get a new point., A=g

ro%e tnat if FE7 is tied %% the 1xL line, Tit 7 of FZLD rust be lef
.»,» rnoirgut, strersirce it ~szuzes —ftrangse interrug

“he trograr ic fully atatle, wit of course if you move it into

sorewnere else to ctore the dzta. Either

ares 2 or 1 you ruc . t
F © euffezted for this routine,

r2fFe 1 or the 177 ¢

SPACL

DCES NOT PERMIT PRINTIKNG ALL OF ROV'S ARTICLE IN THIS [SSur.

PART TW( COF THO ARTICLE WILL BE THE COMPLETL LISTING OF THE SCOPF
LUNAR LANDER PROGRAM.

++..MORE FROM HDE
Hudson Digital Electronics has announced that purchasers
of the File Oriented Disc System can now request a version set
up especially for the KIMST (S-100} system. .
HDE says they will supply a relocated version of the FODS sofrware
as well as instructions on how to adapt the disc interface board

to the $-100 bus.

BASIC programmers
a BASIC linker program
SOFT BASIC to the FODS

will be happy to hear that HDE
in their documentation to
software.

is including
interface MICRO-

I've used this BASIC linker program and appreciate haviang the
ability to save and lnad BASIC programs by name, The wversion of
BASIC used is from Johnson Computer, P.0. Box 523, Medina, Ohio
44256,

This version of the linker will not allow you to save BASIC
data files but it is intended that later versions will have this
capability.
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Every . oFTeEn, USER HOTES wiLL PURCHASE EQUIPTMENT FOR EVALUATION OR (

{

JUST & SE AND THEN FIND TS NOT GETTING THE USE IT SHOULD. NOWS YOUR
CHANICE TO PICK UP SOME QUALITY STUFF AT REASONABLE PRICES. HELP ME TO
CLEAP A PATH INTO MY COMPUTER ROOM. DOCUMENTATION AND UPS SHIPPING IS
[NCLUDED ON ALL ITEMS UNLESS OTHERWISE SPECIFIED.

Yeror-Prus (From The CompuTerisT) 8K oF 2102 styLe RAM, sockeTs For U
27°6"s., PROGRAMMING CAPABILITY Fop 2716's. anp a 5522 VIA 1/0 PORT.
USED VERY LITTLE, WORKS GREAT. REVIEWED IN LAST isSsue. $210.00

Fit51 MOTHERBOARD comprete with 6 S-100 epce connecTors anp KIM counecTor.
A GOOD WAY TO TAKE ADVANTAGE OF ALL THAT S-100 STUFF. READY TO RUN.
2145.G0

20 T1¥ sor 5-100 By YenT-Foore. costs $197.00 new. seLLing For $160.00
wapvs GREAT on FIMGI.

27 FEY For $-100 By ProBLEM-SOLVERS.WORKS GREAT on KIMSI secLing For $150.00

22235 7iDEG DISPLAY For 5-100 py KENT-I'OORE. MEMORY MAPPED WiTH 8080 DRIVER.
w“iLL IncLupE A hS507 peivee, 375.00

,

Shrit wiDEn DISPLAY Foe L-100 v POLY“nPPHICS, AGSEMELED FROM KIT BY
“UPED CAPEFUL EnAINELDs, YWnovs oPEAT tn KIMSL, wiLL 1ncLupe a 6502
e ivEY PROGRAM  $705.00

TIT-f, Fop vIM, NEVEP AZSEMBLED, STILL IN SEALED COMTAIHER. $26.00

A

B ovinEo #0niToR BY BaLp Eeatwres, A-1 conD. USED VERY LITTLE. TAKES
SEFERATE VIDEO, VERTICAL., AND HOPIZONTAL I[NPUT SiGHALS (LixE PET)
AND HAS 12 MHZ, BANDWIDTH FOR HIGH DEHSITY DISPLAYS. $6G.G0

KIM ENCLOSURE By THE EncLOSURE GROUP. FOR OLD-STYLE KEYBOARD, NEW $19.00

VecTor 6rAPHIC CRT DISPLAY TERMINAL BY SANDERS. FEATURED IN BYTE amp ‘73
MAGAZINE FOR GRAPHICS CONVERSION. THIS TERMINAL HAS BEEN TESTED AND
FOUND TO BE [N OPERATIONAL CONDITION. THE GRAPHICS INTERFACE PORTION
IS INCLUDED iti 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 screen instead of using dots to

connect the points like some conventional oscilloscope interfaces.
the resolution available on a true vector display is fantastic)
ALL THAT’S NEEDED TO BPINSG THiS DISPLAY UP N ITS FULL GLORY 1S

A LITTLE WORK [N SETTI!6 UP THE INTERFACE BOARDS D/A CONVERTERS.

I ¥WOULD PREFER THAT Y(OU PICK UP THE UNMNIT BECAUSE OF ITS WEIGHT
(73 LBS) AND BULKINESS. THE PRICE oF $100.00 imcLubeS FuLL pocum-
ENTATION AND A HAND GETTI'NG IT OUT TO YOUR CAR,

SE"D A 3ELF ADDRESSED STAMPED ENVELOPE WITH YOUR CERTIFIED CHECK OR
“3INEY CPULEP AND YOUR PAYMENT wWlLL BE RETURNMNED 1IN THE EVENT THAT SOME
EARLY BIRD BEATS YOU TO A GOOD DEAL.

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

ERIC REHNKE 109 CEHTRE AVE, nommrisTown PA 19403 (NOTE NEW ZIP)

HavE PHOME- 215-631-9375  BeTwEen 7 AuD 9 PM.

RANDOM ACCESS CORNER

BACK ISSUES of the 'NOTES atve stiff available from Mank »a:ﬂaa:« ,

15 Midway Ct., Rockaway, NJ 07566. Issues 1-6 are avaifalfe fon
36.50 (thind class maditl, $7.00 lfcxst class maif), and $12.00

loverseas airmadl).

Would fike hardwatre and scftwane for intenfacing KIM to a Texas Inatruments
5050M cafculator. John Connely, 16W260 W. §3 ad St., Hansdafle,
1¢£., 66521

Befone using GETKLY |1F6A), (nitialize PADD 11741) with $00 for input oxr

slrange things wilf happen. Gary Grzebienik, 22600 W. Outex da.,
Deanborn, M1 451724

LOCAL KIM USER CLUB getting starnted in the San Feanande Vafley area.

Angone {ntexested shoufd contact--Jim Zubera, 20274 Cohasset LEN-
Canoga Park, CA 91306 {213} 341-1610.

FORTRAN CR(GSS ASSTUBLER fox the 6502. This 7-pass assembler runs on any
FORTRAN GP computer with 1§K on more core and some temporary {dfe
sforage (floppy disc) Outputs hex cede fon taxget machine. Manuals
€istings and examples available Kot $20 handfing charge from
Fred Osborne, 6315 HilE Tond Rd., Bynron, NV 144272

FOR SALT -KI1M-3 §K RAM Loaxd..mew condstion withk atl documentation and
original pachaging--$200. J.C. Williams, 35 greenbrook DR.
Cranbury, NJ 085172

LOCAL KIM USER LUB gefling started in the ITHACA NY area. Contact
Poy flacco, 200 Hightand Ave., Tthaca NY 14550.

COSHAC 1807 simufator proanam xuns on FIM and Pefa vou develop 1507
sehbuare, AR? intennal 1347 nogs may be ervamined in eithen frace
or single step modes. Documentation includes Kik casselle, usen

manual, and source cede don $11.50 lincfudes postage § handfing)
Vann McCreary, 4756 Mansfield St. #7H, San Diege, CA 92116

VT-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-b 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 Chakines, 573§ Waring Ave, Los Angeles
CA 90035

taere Dlack sun. inte
~iatn ocisplay liles faso
up becauss you farget te tuca i: off.
ca's top an. the ridges of the lectars ON

lui. such as Liquid I'apcc usec vy typists.

wu Scars 37-3417i5 &
arns pociacily with e

ssztte tecorder o tan 1t
T MRX2 ans putierfis

ist that {Iw liios.

A

Tiis aw.dn rocor.art s~li fa tie 5794530 raace i
. 5

-
c.

“
v~ accasinnally fowe. ai Sears Catatagus Surpins S5en it
. nmLel 564.38202206 ¢ o ioilac.

Sutput volta,s in -7 J. Toc coaerts soaual et oo L couplete 5o a-
vie,

=



INTERFACING THE SWTPC PR-40 PRINTER Y

TO THE KIM-1 by Jim Zubexr
20224 Cohasaet 3. Load buffer subroutine (0100-010F)-picks up ASCII
Canoga Paxk, CA data from any locration in memory, and loads the
The PR-40 printer is a 40 column, 75 line per 91306 ASCII data into any lccation in the buffer. The
te matrix printer. It 1Is the lowest cost printer following items must be defined in memory before
%9.) on the market today ard is very rasy to inter- calling this subroutine: 7

ize to the KIM-1. Wire th? ¥IM application port to
he printer buss in the following manner:

N

o+ m 3

oo. mnmnnw:@wonmnwo:w33m50w<mow
@07y ASCII data to be picked up

G+ number of characters (in hex) to be
PR-46 picked up and loaded

RN

pog

=g O Ay A Gy
T3 g

£ 0 0079 starting location in buffer to load he
sr t 1 ASCII data (must be betwsen 50 and 77 Z
A2 v 2 rex}
ho¥ £t 3
PhE ¢ 4 4. Print buffer rfubroutine (17AF~17EO)-outputs and
B L5 prints data st2red in the buffer and calls clear
< - Bit 6 buffe. sub AfLr printing is completed.
A PEADY
DETA ACCEPTED 5. Hex to AYCII gaibroutine (0117-0143)-converts the
cnennn hex number loased in 0809 into two ASCII characters,

which are stored in 000OE and 00OF,
1 foun-d that the
Ware interfaca wag to

way to set up the soft-
A 4% c¢haracter buffer in The subroutines referenced above are included in

G of the VI% memory 5077} . The fol- the following hex dump program for the KIM. To use the E
swing subroutines manipulate int this buffer program load the first address you want to list (low b
area: order first) irto GOOA and 000B, then load the endina =
addéress into 040C and D0ND. Start the programr at 0144 an
1. Clear buffer subroutine {1780-1729)-loads the ASCII ancd the printer wiil give you a hex dump. Although the O mn
character "20" (space} inteo locations 0050 to 0077. formating used in the hex dump is unconventional, it “
works and it beats the hell out of doing it by hand.
2, 1Initalize printer subroutine (178A-17AE)-sets 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 BATTLEZHIT GAME

by Jody lelis ¥K3J7D, 132 Autumn Drive, Trafford, Pa. 15085 REVISED BATTLESHIP PROGRAM ~ HEX DUMP
I had trouble getting Ron Kushnier's Battleship program to run reliably . 00 01 062 03 o4 05 06 OB OC 0 OF
in my KIM (from U.N. #6, pace 8)., Half of the time it ran fine but the 0200 A9 02 85 00 A9 00 85 02 95
rest of the time, after firing 20 shots without a hit, the program 0210 F9 A9 11 85 K7 85 &3 07 A9
would seeninrly stop without displaying the co-ordinates of the target 0220 B8 10 FB F8 AS E7 6L 10 &
ship as it should. . 0230 EA 65 ED 65 EE 85 E9 95 =
. . . 0240 28 E9 99 BD E8 A5 EB P 4l
I found the problem to be with the ship positlioning Hmnaoa.u:Ed@H : 0250 %6 C9 O4 ) 19 18 AO 00 ¢9
senerator. If a number exceeding $99 was generated, the ship was wwmnwa 0260 A9 01 95 GO B8 59 09 s 95
outside of the playing field at a location impossible to hit and impos- 0270 A6 E9 B5 GO C9 G2 FO 09 e
sible for the end of game search routine to locate and display. 0280 AA 88 10 EE 4C G 02 4c 6F
0290 85 E3 4C 6E 02 A9 20 85 F9
Included is a hex listing of xy Tevised battleship program which 02A0 FB 85 B6 DB 20 1P 1P 07 O
corrects this problem with a random pumber limiting test. I also 02BO 10 F1 C9 0O F) ED 85 01 ™
revieed tre cethod of nositioning the ship to distribute it more 0260 05 E5 06 E5 G5 Z5 04 ¥B 23
equally azoungst tbe four poscivle orientations., Also, I made a chanre 0200 FB 4C A3 02 18 >w 5 6 B
to let the vrogram score the number of shois that were used when a 02F0 TO FB 40 A3 B AL 75 :
iill is pade - it displays 'd¥2d xx' with the xx being the shots used. 02F0 FO 17 FB A5 %9 FA Lé =
211 else rexains the sare as iFon's original program. 430 E4 20 FE 2 at . Ee o3
X C31C C8 20 FE 1B ac 2. 36 Fi
rbly 1listing of the program can have a 032G F9 I8 A9 z A9 17 iF 54
cize 5ASE with 13¢ postare afixed. Put C33¢ A0 02 A2 9g cH w0 a8
ul2e a chee%t I made up civing the ganme ' 0330 BA 99 PO 6 A 4C 48
* to score the shets on — 1 found tnis
-layer down in front of the KIV,






