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We're beginning to feel fLike nomads hexe al the USER NOTES! As you can
see from the new refuan address we've moved again. 1'd Like to thank you
fon your patience. T'vg decided to make this a double {ssue to help make up
fon the delay., Hope you notice our new mai{ling labels. KIM i4 now doing a
Little work fox the newslettear (it's only f{tting, adightt]. See the "SOFT-
WARE REVIEW™ foa mox info on this godsend of a so0ftware package.
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ATTENTION NEW SUBSCRIBERSIIIIILLL

Unfoxtunately, we are complelely sold out of back {ssues to the news-
Lettex, 1§ you signed up for issues 1 thru 6 you are automatically being
set up fox {issues 7 thau 12 instead. Plans for aepainting have rot been
finalized. A4 so00on as things axe nailed down as far as price and availability
axre conceaned, that info will be passed altong {n the NOTES.
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57109 CALCULATOR CHIP AVATLABILITY

In the tast issue of USER NOTES, the new RPN cale, chip from NATIONAL
was mentioned as a idea for a KIM interface. 1Tt {4 advertised as beding
available from TRI-TEK TINC., 6522 N 43xd Ave., Glendale, Az 85301,

The price guoted is $21.92 for the chip and data sheets or $2.00 fonr
the data sheets alonme.
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FROM THE FACTORY AVATLABILITY OF MEMORY § MOTHERBOARDS

As you know, the KIM-2 and 3 (4K and 8K RAM cards) have been discon-
tinued. The KIM-4 Mothenrboaard {4 back cn the production List and should
be available in Decembenr. The KIM-3A, long awaited 8K replacement boaad,
wiltl be detayed indefinately.

Howevea, don't despainll! 1t (s possible 2o adapt boaads of the S-100
genxe to the KIM-4 motheaboard. In fact, an application note describing one
duch adaptation (4 available from WOS TECWNOLOGY. This app. note describes
the mechanical and clectrical {nteaface necessary to add a KENT-MOORL ALPHA-
VIDEOQ ox thedi{r 4K RAM board to the mothetrboard. These ftwo paaticular S-100
boards axe fully assembled and tested and worked well.

Othex S-100 boards could also be adapted, but due Lo the wide variance
of signal requirements necessary foa the seemingly "standard”™ bus structure,
all othex adaplafions are left up to the clevearness of the usexr.
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KIM-1 USER NOTES axe published bi-monthly by Eaic C, Rehnke, {09 Centre Avenue,

W. Noariton, Pa. 19401. Subscription xales axe $5.00 for 4ix issues |U.S. §
Canadal..$10.00 for aix {ssucs elsewhere. No part of the USER NOTES may be copied
for commercial purpose without the expaessed waitten peamission of the publishex,
Articles herein may be aeprinted by hobby or club newaleiters as Long as proper
caeddt {s gdven and the publ{shex {8 provided with a copy of the publication.
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SOFTWARE REVIEW by the editoa
cescasacara GOt "HELP™ from the COMPUTERIST.....,

HELP {5 a senies of application programs which {nclude a mailing list
handler, a text editor and printing package, and an {nformation retrieval
program, which arun on the naked KIM. I used the mailing list package. ALl
I added was another cassette, a couple of TTL-controlled relays, and, of
course, a hard-cepy terminal (which is necded fox all three packages). But,
come fo think of <it, you could probably get away with using one 02 the fLow
cost impact printers out on the manket,

Anyway, the software {s really exccllent. "HELP™ (s actually an intex-
prefer-style parameter-passing Language which is very well documented and
worth every penny of the $15.00 paice just to scc how it works! 1t would
seem fairly straightfcrward to adapt this style of mini{-intexpreter to
about any kind of application, such as; data coffecticn, text editing, word
processing, game playing, disc-file mananement, efc.

ALl sorts of neat things can be done with a fitife imagination!l

"HELP™ REALLY 1S IMPRESSIVEIIIII!11Seeing KIN doing some useful work
for the newslettfcr {8 a thaiff that fust can't be descaibedfll

1 highty recommend that you get more info on the "HELP™ mailing List
package a3 well as the nrest of the "HELP" packages. £ach axe $15,00.

Fox the ftatest imformatiom, wadte: The COMPUTERIST, PO Box 3
S. Chelmsford, Ma 08124

P.S. Ask for thein complete catalog and a copy of their simplified
6502 op-code table.
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6507 va. 180

Want to know which chip comes out on top? Then gel a copy of KILOBAUD #ip.
Tuan to page 20 and nead the article.

780 Freaks---eat you hearxts out {11
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...GO0D GUYS REALLY COME THROUGH I11

{ i i s - t
Tn issue #6, 1 asked for volunteers who would be willing to help ou
{ Here
A members of fhe group by answening questions etc. thraough the madit.
Z::eth: ?i1at 02 the ggcnd quy " DON'T FORGET TO SEND A SELF-ADPRESSED-

STAMPED-ENVELOPE with yeur correspondence 0 our friends don't go broke,

Bruce Davidson, Bex 1738, Bismark, ND 58501

Mike Jenrabek, c/o University of New Hampshire, Physics Dept., Demeaitt Hall,
Dunham, N.H, 03824 (SOFTWARE)

Stan Bowling, £28 N, 31St., Colorado Spaings, Colo. 80904 {HARDWARE § SOFTWARE)
Alan Jongensen, 14007 N. 35th Daive, Phoenix, Arizona 85023

John Fattisgaard, Apt. #4604, 1101 S, W, Phwy,, College Station, Tx. 77840
|HARDWARE & SOFTWARE|

Thomas Bray, Apt, #5, 1945 N, Oakland Ave, Milwaukee, Wisc. 53107

: 14 youn looking for a bit of fame {not much fortune) then add goua name
to our growing List of "GOOD GUYS"™.
Exde.....
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Thilip A. Wasson
9513 Nindry P1.
Los Angeles, CA 90045

TRACE

With this program and about $2,00 worth of hardware
you can see displayed on an oscilloscope screen, all the
registers in the 6502 and three consecutive memory location
starting at the address contained in the registers.

They are displayed in the following format:

PC XXXX XX XX XX
SP 01XX XX XX XX

XXXX XX Xx Xxx
KV bdIZC X Y A
xXXxxxxxXX XX XX

The first line shows the lahel PC, indicating the program
counter, followed by the the address contained in the PC,
followed by the contents of three consecutive sddress,
starting at the value of the PC.

The second line shows the stack pointer in the same format.
The third line shows a user definablc address and displays
it in the sawe format as above,

The fourth line shows labels for the bits of the P register
and for the X, Y, and A registers,

The last line shows the contents of the registers,

The program consists of a software driven graphics
generator, a display formatter, and a monitor. It resides
in $0200-§03FF.

MEMORY ALLOCATION:

O03EB-03FE SECMENT FORMAT TABLE
03F0-03EA CHARACTER FORMAT TABLE
0381-03DF LINE FORMAT ROUTINE
03A9-03B0 PATCH AREA

0350-03A8 DISPLAY ROUTINES
0303-035F DSPRFG

0270-0302 MONITOR

022B-026F HFADING TARLE
011B-022A EXIT ROUTINF

020D-021A PATCH AREA

0200-020C INITIALIZATION NF NMI VECTOR

Here are the locations of several useful subroutines:

0303 DSPREG - Displays all registers.

0360 OUTBYT - Displays a byte in A,

036B OUTCHR - Displays a symbol if bit 7 of the accumulator
is off. Symbols displayed are: 0,1,2,3,4,3,6,7,8,9,0,
A,b,C,d,E,F,0,i,P,p in order of the numeric value of
the five low order hits of the accumulator,
I1f bit 7 is on, a vector is drawn in one of fifteen
direction, depending on the value of the low order
bits., Bit 0 is used for beam blanking. Bits 1 and 2
along with bits 3 and 4 indicate the new relative
vertical and horizontal position, respectively,

Bits 5 snd 6 are vertical and horizontal reset, ,5
respectively, :
0374 OTSEGS - Displays s symbol in the following 8 segment i o 14

display format, with the bits in the accumulator
indicating the corresponding segments to be displayed. 3



0388 NFWLN - Returns beam to left margin and down one 1i '
0358F NFNPG - Rcturns beam to top left margin.

$1701 MUST RC SET TO $FF BEFORE CALLING THESE ROUTINES!

CONSTRUCT1ON AND USE

Construction layout of the oscilloscope driver
circuitry is not critical, but leads should be kept as short
as possible. It is important that the power supply be well
regulated for a stable display. A 30Y or 78U5 type regulator
is adequate.

Some uscrs may want to use a CMOS 4555 instead of the
TTL logic.

I1f your oscilloscope does not have a 2 axis input,
the followinpg circult is suggested. This circuit deflects
the beam off the screen during the hlanking period,

.
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To use the program, connect A-15 to L-6 on the KIM
connectors and hegin execution at $U200, This sets the NM]
vector to $0I70, Now, when you press the ST key, you will
be in the TRALE monitor. This monitor is just like the
KIM except it is always in sinple step mode (even though
the SS5T switch is offl) and when AD is pressed, it is put
in address mode and the address is decremented by one.

To return to the KIM, press RS,

Set $ED and $EF to the address you want to monitor,
This address and it's contents will then be displayed
continucusly on the third line of the display.

Set your oscilloscope to x-y input mode and the
horizontal and vertical attenuators to about ,2V/cm DC,
Connect the x, Y, and 2 inputs to the driver circuit,
Adjust the heanm intensity for ontimum character definition,

You will notice that the KI™ display is dimmer than
usual and there is some flicker of the displays,
about 16 frames per second. Also the display on the scope
may he slanted. To correct this, adjust the 50K trim pots
for horizontal lincs and vertical marecins.

If the scone display appears to bhe written in
hieroglyphics, the heam blanking may nced to be inverted.
To do this, set $039€ to $01,

MODIFICATIONS
The trick to single step opcration without using the
SST switch is in the interupt exit routinc. This reutine
sets the timer to give an NMI one cloch cycle after the
RTI is completed. This is part way into the next instruction
to be executed. Since all instructions take at least I cycles,
and the interupt is inhibited until the instruction is complete,
only onc instruction is executed before the NMI occurs.
Thus a single step function is performed.

Z1B AD 03 17 INTEX LDA PBDD

21T 29 7F ANL =§7F
220 8D 03 17 STA PBDD
223 A9 28 LDA =%28
225 8D 0C 17 STA CLKI1TI

re.
228 4C CB 1D INP GOEXEC e 5



Trace (tonid)

In beburine large programs with manv loops it is
desirable to use congitionnl tracing, To do this, the

user must write a routine to test the desircd conditions

to be traced, Locatincns 02487 and $0288 are set to the
address of the test routine (low order byvte first,

of course). If the condition is met, the test routine exits
with a .P $1F88 (INITS). Otherwise, exit with:

PLA
PLA
JMP $U21B

EXAMPLE: Trace if X is less than 2 OR A0,

TEST LDA SF3 GET VALUE OF X
CMP =1
BCC TRUE SINGLE STEP IF X 1S LESS THAN 2
LbA §F3 GET VALUE OF ACCUMULATOR
CMP =9
BEQ TRUE SST IF A=D
FALSE PLA
PLA
JMP $U21B EXECUTE NEXT INSTRUCTION
TRUE JMP $1E88 RETURN TO TRACE MONITOR

TF YOU ARE USING CONDITIONAL TRACING, IT IS NECESSARY TO
ENTER THE TRACE MONITOR AT $0289, INSTEAD OF BY THF ST KEY!

FXAMPLE: Press RS, AD, 0, 2, 8, 9, GO

Now set address where tracing is to begin and press GO,
To return to normal tracing, set $0287 to $88 and

$0288 to $1F.

The following routine executes a program in "slow motion",
about one instruction per second, and displays all the
registers on the escilloscope screen.

100 A2 11 SLOMO LOX =§11 ;SPEED CONSTANT
202 8E OF 02 LP STX SAVXel

205 20 03 03 JSR DSPREG

208 20 6A LF JSR GETKEY

2UB AA TAX ;SET FLAGS IK P REG

20C FU OA AEQ TOMON

20E A2 00 SAVX LDX =®.#

210 CA DEX

i11 DO EF BNE LP

213 8 PLA

214 ub PLA

215 4C 1B 02 JMP §021B ;TO EXECUTE ONE INSTRUCTION

218 .4C 88 IE TOMON JHMP 31F88 ;RETURN TO TRACL MONITOR

To start SLNMO, set $02b67 to 300 and $0288 to 302
with KIM ., Enter TRACE monitor by starting execution at
$0289. Then set address where tracing is to begin and
press GO,

To return to TRACF monitor, press 0 key.

To resume SLOMO, press G0,
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PAL (A-¢9 1t

ADDPR
0c00

210
0220
0,30
0240
0250
0260
070
uiao0
0:90
UeAU
[F31)]
y2co
ging
6iE0
02F0
03500
0310
0340
0330
0340
0350
0360
0370
0380
0390
03A0
03B0
03Co
03p0
03ED
03F0

PAS (A-€)

oume

17 A9
an 0o
23 8p
B0 RS
13 08
99 8P
13 13
F1 69
o Fl
o 03
C9 15
€9 12
A4 IF
FA 2o
AY 01
0i 4C
8F 03
F7 20
FD 85
6B 03
10 90
0 60
47 20
8D FF
03 CA
10 DO
00 17
2B 02
20 60
60 03
03 02
FA Fb

oF "TRACE"

6
n2
00
oc
85
on
8D
84
85
20
03
10
Fo
Do
FB
Do
1B
AY

P,

7 8
8D FR
00 00
17 4C
8F &F
84 51
99 96
8F 8b
EF 8>
8o 1E
20 19
E1 C9
37 C9
0A Bl
CA DO
02 AY
02 AS

A
4C

00

1D
85
88
(U
8D
60
8C
Fo
Fu
Fo
uo
U
8>
85

A

PA4(A-5)_LDO’-_.

A3 (xD)

Pé(nd)

erd



P( P A. Wasson
9 Hindry P1, .
Los Anpeles, CA 9004

TWO "NEW" INSTRUCTIONS FOR THE 6502

lave vou ever wondered if those undefined op codes
for the 6502 do anything? Well, there are at least two
"new" instruction that 1 have discovered. First let me
warn vyou that they are undocumented and are suhject to
chanpe by the manufacturer. Also they are a little stranpe,

The first is op code 7F which 1 have given the
nmemonic DPXE which stands for "Decrement if index register
X Equals zero". The only adidress mode is absolute.

The use of the DXE only seems to effect the N flag,
which appcars te be undefined but depends on the value
] .

The second op code is 9E. I have given it the mnemonic
SXNE, which stands for "Set effective address to one if
index register X does not equal zero, otherwise set to zero™,
The only addressing mode is absclute indexed by Y, It does
not appear to set any flags,

There also appear to be some redundant op codes,
such as, 66=C6, G6A=0A, etc. My search has by no means been
exaustive so there may still be some more undiscovered
instructions.

The date code on my 63502 is 0676 so it doesn't have
the ROR instruction, If the 6502 is microprogrammed later
versions may respond differently to these op codes.

Corne commments % correchions frem- iy Firth, 104 N. St. Mary, Dallas, TX 75214

Before goipg to the mais point of wy letter, I want to say that I have

wy programming for my Polymorphics Video Board runnieg nicely. It has the
built in ablility (by changing a flsg) to work with 32 or €4 character

.lines, allowing for the wiring scheme of the Poly board (ie., ignore address
line S for 32 characters). The programming includes all of the screenread
functions, home, line feed, carriage return, blank screen, backspace, fcrward
curser (without changing characters) up and down curser. For my own purposes
I will be working on an editor (or adapting HELP which I have bought but not
yet received) to permit character »diting and writing of the screen to tape
and loading from tape to the screen.

1 am about to buy the BK base 2 (advertised in OH LINE) S-100 board, which
is §125 for the slower apeed I can use and is by far the cheapest I have seen.
Will let you know,

It may be s bit lste, but I do have to point out e couple of things about
the notes on running s triac from XIM in issues 3 and 4. The original (4#3,p.8)
works wuch better If the load is attached to MT2 and the plug or power supply
is to KTl (in other words, exchange the labeles at the right of the bottom
diagrsm op page 8.)

1 am scmevhat surprised the circult nhown in the diagrsm ln XUN4 (.6} works
. at all, for several reasons. First, I believe the resistance connectiou from
the photocell (shown as 10K) should go to MT2 and not beyond the load.

The flicker that is menticned can cowe from either of two sources, both
of which should make the circuit work poorly. The Radio Shack Cds cells that
I purchased (and have used for other projects) have a very slow decay time,
on the order of a second. Gecondly, making an 1 d t lapp respond in
scmething like a single cycle (120 per second) is very unlikely, Therefore,
the pulses are modulsting the lamp just above and below the trigger brightness
nesded for the triac. Well, scmetimes, due to slight shifts in the character-
istics of the lamp and the cell and the triac the trigger signal will either
come late ip the cycle or just miss for several cycles causing flicker. (Example,
lamp heats photo resister, changing resistance, lamp is pulsed less often, unit
is cooler, slowly the resistance changes, becides the light effect.) I think
saxamination of the Triac wave forms will show a very sloppy output that wmay
barm some motors. Take care.




MORE ON THE TRIAC FROM! G. THOMPSOMN: 39 JUDSON ST. ROCHESTER, N-f[ 11
"HERE IS A REVISION ON CASS LEWART'S TRIAC INTERFACE (43, P. B)

THAT 1MFROVES SHUT OFF.

IWAS RUNNING A 25W. BULB AND NOTICED THAT SHUT-OFF WAS NOT IMM-
ERIATE-THE BULR WOULD GLOW AT HALF PRRILLIANCE FOR A SECOND OR SO-
THEN EXTINGUISH. A SCOFE SHOWED THAT THE TRIAC WAS ACTING LIKE AN SCR
DURING THIS DIMMED FEKIOD» THAT 1S, HALF-WAVE INSTEAD OF FULL. THE
SMALL RESISTOR (R) WAS ADDED AFTER STUDYING RADIO SHACKS CIRCUITS
FOR DIACS AND TRIACS. 1T WORKS ONA 25W. BULB» AN AQUARIUM PUMP
AND A 1/20 HP WATER FUMF!I

To LIGHT OR
APPLIVANCE

TO 1o v.
3 OouTLEY

10 { R { 50 . depeunding ow load]
b2t 133P3 3R st RE iRt Rttt it it i atly

Charles C. Ohslek
Box B53
Patchogue, NY 11772

This code allows writing an ID on the audlo cassette tape prefixing
the data SUPERTAPE writes out. This ID can then be shown by
VU-TAPE, or ipnored by the KIM-1 tuase monitor.

The ID consists of one byte, or two hez characters, at address 17F9;
these two hex characters MUST BE TLENTICAL; 1.e., 11, 77, AA, etec.
NOT 01, 07, etc.,; otherwise it canrot be viewed properly on
LED's. This allows fourteen different ID's before duplicating.

Relocatable

(01BF C3 03 7E END OF SUPERTALE)

01¢2 AQ HF START LDY FLI3F Set directional
01C4 BC 3 17 STY reib .registers

01C7 A2 0B LDX Foh Send B

01C9 A9 16 LDA #ti6 .sync

0l1cCcB 20 61 01 JSR HIC .. Ccharacters

01CE A9 2A LDA VE2A Send

01D0 20 38 01 JSR OUTCHT .asterisk

01D3 AD F9 17 LDA 10 Setup to send
0106 A2 64 LDX ¥16l . 100

0103 86 EO STX TiC ..ID characters
01DA 48 Le PIIA ..5ave character
01DB 20 70 01 JSR ouTBT «...89end 1t

D1DE 68 PLA .....bring 1t back
01DF €6 EO DEC TIC Decrement counter
01El1 DO F7 BNE LP De it agailn

01E3 uC 00 01 JMP DUMPT Now--start SUPERTAPE




EX 21
0100
o101
0102
0103
o104
0105
o104

0107
0109
o10C
C10F
o111
0t14
011
0117
oti
011;
011C
01F
0120
0121,
0124
0127
0124
012D
0130
0131
0133
0134

0139
0134,
013p
013C
0130
013€
013F
0140
0143
0146
0147
0149
-Nj)a4a
014D
0130
o151
0152
o154
0187
o158
o159
0134
0138
o13C

Ceorge W. Hawkins, NY

Here's a 2 task (forepreund/background?} alternating
scheduler routine. This routine (which resides in page one)
divides the remainder of page one in half and manages two Stacks
vhile alternating control betwecen each task. This allows two
programs to be run together in the Kim as long as each program
uses the skack or separate memory locations for the storage of
temporary data. Set the address of task (program) one into
0100-01, and the address of task two into 0102-N3. Connect
Al5 to E4 and start at 0107, Control wvill alternate as
determined by the interval timer delay value and divisfon
rate in locations 0153 and 0155 respectively. Rescheduling

vill end vhen one of the programs {ssues a JMP START back to
Kim.

TIL 10, TASK | START ADDRESS (cuvrvenily - eo10)
TIH 00,
T2L 00, Task 2 START ADDRESS (¢ urre 11y ©220)
TZH 02,
TSEL 00, NEXT TASK TO EXECUTE (alle < ~tas)
TSTK FF. FURKRENT STACK POINTER TASK 1
TST1 A9. TASK 2
00 TIM LDA 1T 00, START WITH TASK 1
04 01 STA A TSR
AD 01 STA A 0].AD IERQ TASK 2 S STATUS WORD
FF LOX 1 FF, TASK 1 STACK POINTER
05 ot STX A TSTK
TXS INIT STACK POINTER
A9 DA 1 A9, TASK 7 STACK POINTER
08 01 sTA A TsSTI
A, LOAD A
1.OW  TINT WITH INTERRUPT ADDRESS
FE 17 STa A LRAL
A9, Lnan A
HIGH TINT
FF 17 514 A IRGH
02 01 LDA A T2L  SET TASK 2 START ADDRESS
AE 01 STa A O1, AF
03 01 LDA A TZH
AF O1 STa A 1, AF
cL1 INTERRUPTS ON
01 g Lba 1 O}, 1 INTERVAL ON TIMER
oF 17 STA A 17.0F IF 1024
00 01 JMP @ TiL START TASK 1
TASK SHITCHING
TINT PHA SAVE A
TXA SAVE X
PHA
TYA SAVE VY
PHA
TSX GFT STACK POINTER
TXA
04 01 IDy A TSEL 6t TAtk oy lcIeR
= o1 STA AY TSTK SAVE +F $74ck FoTA 1! R
TYA SELECT QTHER TASK
o1 EOR 1 O],
TAY
04 01 STA A TSEL
05 01 LDA AY TsTKk START OTHER TASK
TAY
T¥s RESTORE STACK POINTER
o1 LDA 1 01, RESCHEDULE 1 INTERVAL
OF 17 STA A 17.0F NF 1024
PLA
TAY RESTORE Y
PLA
TAY RESTORE X
) RFSTORE A A
RT1 BACK TO MORE USEFUWL THINOs ‘€N



A CATALOG OF KIM-1 ROM BYTES. {Hal Gerden, Oakland, CA) The debug pregram TRACER by Larry
Fish in the Aug. 1977 KILOBAUD makes innevative use ef the 6502 BIT instruckiem, usiag
rnasks in memery lecatiens fer nen-destructive testing ef bita Iln She accumulater. Sinee
BIT lacks the immediate sddressing mede, masks must be either a% a zere-page er abasslute
address. Amy byte in the KIM ROM can serve as a mask, te teat net only single bits but
alse the abssace of 2 or mere bitas (e.g. BIT with a memory lecatien centalnlmng @F will
set the Z flag enly if the accumulater bits #-3 are all P). With the help ef a simple
pregram, I foumd 175 ef the 256 pessible bytes im the KIM ROM, and recorded the lewest®
address fer each eme, The table (high nybble en herizental, lew en vertical) gives
this address (e.g., am @8 exlets at address 1981).

'} 1 2 3 L s ] 7 8 9 A B c D E 4

# 185D 19Al 1845 1974 1A@9 1937 1A69 183F 1989 1986 1814 1EFD 1884
1 1C3@ 1c9D 1P6B 1CSF 1897 1DPYy 1825 1861 198¢ icey 18BP 1884
2 1853 1cAl 1E64 18@6 188B 1FE2 16887 1812 1E1C 1015
3 19EE 1CAS 1985 186F 181p 1cD4 19¢b 1¢7B 1EP9 18C1
L 1855 19¢¢ 1842 19A9 1813 1C@P lcpg 196F 1R68 1c14
5 1E74 1€91 1r92 1FE, 1P92 1A54 18SE 1¢0C 102¢ 1DPF2 1828
6 18BB 1815 1CEF 1AL7 1948 1c11 1pc8 1E14 1DA@ 182E
7 186D 18gL 1829 1942 1PEE 19ac 18,7 1837
8 1981 187¢ 1A58 19a¢ 19C2 1E9C 1994 195C 194C 1422 1ESB 184D 181B
9 199F 1887 196P 1A66 1957 18¢¢ 1D2D 18aS 1894 1822
A 18aa 1898 181D 1962 1C6B 1C4D 16817 1P@B 1ATB 1CP7 1C13 1819 186C 185P
B 1DE2 1CEB 1FDP 1693 1075 1996 1861
C 191C 1864 19Al 1862 1010 197D 18Dé 1994 1082 1803 1c39
D 189C 1c63 1F¥9 1FID 1802 1cps 181 1E31 1836 1834 1a52
R 1a93 1Al6 1899 1828 19A7 1974 1§a§’1991 1ER2 1FFY 183a 1c29
P 1871 1073 1842 1E92 1863 1967 1DEg 1c62 18¢E 1FRA 18B1 187E 16892

A_Compller for the 6502

Help s needed to cormplete develomment of a teble
driven corniler for the 6502, I hrve completed tire perger
ond the prodiuction nrocedure pro;r~ma but have hnd trouble
1t deciddi; which lenzuege to inplerent. Anyone intevestoed
in tals compiler should coatnct e as to nrefe-ence of
leagunce, desired features, cte,

i 50 aeed help in “-5iz7:1n ~ecthods to irnlement
prTaineter ssing to subrout! .es, formatted 1/0, »nd
cher~cter string handling. I you feel shnt you could help
solve these nroolens please urisc ne pnd 1 ¥ill send nore
iaformation,

i s7 currently on » S.13 L conriler but I do.:.'t
neve a rent deal of informntion oa it, If enyrone hes
~ecess 0 LF descriptions of this end other lsn-ueres 1
would ' 1“1y pay for ocopyin:.

Contact: X»lph 7Ncane, Box 33, Little Fort, 3.C. Cenndn
VOZ 2co



Program BRANCH by Allen Anway
1219 North 2lst St.
many times |'ve pressed the GO button and Superior, Wi 54880
many times the KIM has flown off into hyperspace
somewhere or the stack has punched out my carefully written program in
page |. In seif defense ! wrote BRANCH to go through my program, find
the branch iInstructions and force the branch to see where | would end
up. This program Is fulily relocatable and uses only locations 0000 and
0001 in the regular RAH. The program uses a few locations at the top
of page 0, but this is all right as long as you do NOT single step BRANCH.
Enter the program at the beglnning and press the following buttons:

KEY 0 Decrement POINTH of address

KEY | Decrement POINTL of address ":“ keys held down continuously,
KEY & Increment POINTH of address the addresses witl change! continz
KEY 5 Increment POINTL of address vously after a very short walt.
KEY C Seek branch instruction of the form XXX| 0000 and stop there.

{Be careful, program stops at DATA of this same form.)
KEY D Force the branch, starting at the branch Instruction address.

KEY E Above branched correctly, restore old branch address, remain
in thls program, next press C to look for another branch.

"KEY F  Above branched Incorrectly, stop the program but restore the old
branch address so you can correct the erroneous entry. Then
press PC and GO and check your new entry by pressing 0.

0343 08 STARTB CLD

03hh  AS FA LDA POINTL

03k 85 EF STA PCL

0348 A5 FB LDA POINTH

03hA 85 FO STA PCH  ; PC button is enabled
036 AS 00 LDA TEML

034E 85 FA STA POINTL

0350 A5 01 LDA TEMH

0352 85 FB STA POINTH

0354 A9 B0 AD LOA #580

0356 85 F3 STA NU ; control repetlition
0358 20 19 IF Al JSR SCAND

0358 FO F7 8EQ AOQ ; AO on no key pressed
0350 20 6A IF, JSR GETKEY

0360 B85 Fh STA KEY

0362 AS F3 LDA NU

0364 B85 FI STA NUM

0366 20 19 IF A2 JSR SCAND

03169 FO 08 BEQ A ; A) on key released

0368 6 FI DEC NUM

036D DO F7 BNE A2 ; A2 on key depressed short time
036F A3 10 LDA #3510 ; key held long time,
0371 85 F) . STA NU 3 go for repetition
0373 A5 Fh A3 LDA KEY

0375 (9 OF CHP F50F

0377 DO 08 BNE AM ; A4 on not key F

0373 AS 00 LDA TEML ; key F = Jeave program
0378 B85 FA STA POINTL; but set up for old brench Instruc.
03170 A5 0} LDA TEMH

037F B5 FB STA POINTH

0381 AC W IC JWP START

0384 C9 OC Ak CHP F50C

0386 DO 10 BNE A5 ; A5 on not key C

0388 20 63 IF AN JSR INCPT ; key C = seek branch
0388 20 19 IF JSR SCAND ; plck up program step from SCAND
0382 A5 F9 LDA INH

0390 2% IF AND J$IF ; look for branch format
0392 €3 10 cHp 1310

0334 DO F2 BNE AMl  ; Akl on branch not found

0336 FO BC BEQ AO ; stop looking, branch found



0398 (9 0D AS CHP 7%0D
0394 DO 3A BNE AB ;
033C AS FA LDA POINTL;
039 85 00 STA TEML
03AG AS FB LDA POINTH
03a2 85 01 STA TEMH
03Ak 20 63 IF JSROINCPT ;
03A7 20 19 IF JSR SCAND ;
03AA A5 F9 LDA INH
03IAC 48 PHA

03AD 20 63 IF JSR INCPT ;
0380 68 PLA

0381 18 cLe

0382 10 09 BPL A52
0384 65 FA ADC POINTL;
0386 BO 02 BCS A5l
0388 (6 FB DEC POINTH;
03BA 18 AS1 cLe

0388 90 06 BCC AS3
038D 65 FA AS2 ADC POINTL
038F 90 02 BCC ASY
03C1 E6 FB INC POINTH;
03C3 B85 FA AS) STA POINTL
03cs 18 cLe

03C6 90 BC BCC AO y
03c8 6 FB 13 DEC POINTH;
03CA BO BC A6 BCS Al :
03CC €6 FA A7 DEC POINTL;
03CE AS FA LDA POINTL
0306 9 FF CHP I$FF
03D2 FO Fh BEQ A6
03Dk 90 82 ATl BCC Al 3
0306 €9 00 A8 CHP #500 ;
031D8 FO EE BEQ A6
03DA 9 Of CHP F501
03DC FO EE BEQ A7
03IDE €9 04 CHP #%0h
03E0 FO 0B BEQ A9
03E2 (€9 05 CMP F505
03E4 FO 0B BEQ Al0
0366 €9 OF CHP #50E
03EE FO OC BEQ A}
0DIEA 18 cLe

03EB 30 E7 BCC A7)
0lED E6 FB A2 INC PQINTH
03EF BO D9 BCS A6l
03F) 20 63 1F AlD JSR INCPT
03FhN BO D4 BLS A6l
03F6 AS 00 Al LOA TEML ;
03F8 B5 FA STA POINTL;
D3IFA A5 O LDA TEMH
03FC 85 FB STA POINTH
Q3IFE BO CA 8Cs ABT

; AB on not key D

key D = perform jump

go to next locatlon
pick up branch distance
from INH

next tocation for easy calc.

AS52 on branch forward
branch backward

AS1 on no page crossed
page crossed backward

AS5) on no page crossed
page crossed forward

; end of calculation

from A7 and AB
absolute jump

from A8

sbsolute jump

; examine remaining keys

+ A7l on no legal key pressed

; absolute jump

absolute jump

; key E = pick up old branch

but remain in progrem

; absolute jump

end
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A SIMPLE MUGIC PROGHAM FOR KIM by Harvey Heinz

Undoubtedly, the single most popular use for hobby computers is

the programming and playing of games. llowever, another common

use is the playing of music with the micro-computer. Most programs
used for this purpose tend to te quite elementary and 30 it follows
that the music generated leaves much to he desired from a quality
point of view, Dispite this, music is a pood subject for the com-
puter hobbyist to pursue, for the following reasons.

1. The basic principals are vervy simple but can he elaborated
on to any depree desired. In fact,electronic rmsic can he-
cone a hobby in {tself,

2, Writing a music program makes one very conslous of execution
times of his machines instruction set,

3. Playing music on the computer is ideal for demonstrating to

the layman the versatality of these machines.

As a KIM-1 owner, I had an additional reason for attempting to

write such & propram. As you know, the 0530 has a programmable
interval timer that may Le used to interrupt the HPU. I frlt that

by using this feature, a very simple program could he desipned.

At the same time I would be paining experience in uasing this valuable
feature, and also learn something about using the interrupt,

The program which evolved is flow-charted in Fig., 1. Actually there
are two separate programs. The main routine consists mostly of
initialization, The working part of this program though is the

timing loop at the end. Lvery L.microseconds Reg. Y is decramented.
When the, contents of this register become O, the output is togrled,
thus pusﬁng the speaker to the opposite position to the one prev-
eously held. Register Y is then re-initialized, and the process
repeats, This will happen continuously until the ThQ line is trig-
gered by the interrupt. The value iHeg. Y is initialized to determines
the frequency of the note being piaved.

The interrupt routine is only a little more complicated, The timer
has originally been initialized to a value called TEMPO. This
value is what determines whether the tune plays fast our slow. The
timer is loaded with this value by accessing it with address 170F.
This automatically programs the timer to count down 1 for every
1024 clock periods. At the same time, Pi7 is initialized to act as
an interrupt flag.

Approximately 20 times per second (with TEMPO equal to ?8s¢ ) the
timer will reach O and initiate an interrupt. The constant LENGTH
is then decremented and tested for O, If not O, the timer is re-
initialized, and return is then made to the main progran. If
LENGTH is equal to O, the interrupt fetches the next note and next
duration from the tune table after rirst checking that the tunc is
not over, After re-initializing the timer, return is made to the
main routine which will now generate the new note.

If the end of tune has been reached during the interrupt, a jump
is made direct to the monitor, thus stopulnp the program, While
this is not the proper way to return from an interrupt, in this
case it does no harm. Fig, 2 is a listing of both programs,

The tune is listed as a separate table (from the program) and so
may be easily changed. Fig. 3 is a listing for the verse and
chorus of Swanee River. Even bytes are constants which represent
the frequency of the note. The following odd byte is a constant
which represents the duration of the note., Hefer to Fig. 4 for
the correct values to use when coding a different tune.



Fy.t--MUSIC PROGRAM

i suitable value should be stored in TEMPU (OUEA} to determine

the speed the tune is played at. Try varyinpg this value for in-

teresting effects. The first empty address after the table ushould

be stored at OUEls to stop the program when the tune is over.

Fig. & is a list of rnusical notes with their correct freyuency
and period in microseconds. Because our demonstration progranm has
onlv a sinple time delay loop, the period must be divided by 4

to make it less then 1024, This dors no harm except to raise the
frequency renerated. Uur computer now sounds like a picolo or
flute. This modified period is again divided by & (our L wicc,
timing loop) to give the proper arpument for that frequency. As
this number is decimal,it is finally converted to Hexadecimal

to give the correct constant for that note,

The duration arpument is derived by determininf the shortest note
in the selected musical pliece. Assign an arbitrary value for this
duration. Then simply assign interer multiples of this value for
t.he longer notes. For Swanee River, I used 05 to represent 1 beat,
Combining this value with 27 or 26 for TIIPO works out about right,

The hardware end of the project is alse simple, Refer to pare 57
of your User Manual. Hook up the speaker and transister amplifier
as per the diagram, but connect it to PBO (A9), Then connect PB7
(A15) to IRQ {E4). This last connection should be made thronpgh a

switch or alligator clip so it can be broken when using the cassette
interface.

Using the propgram can be a lot of fun, as well as bheing educational,
Try slowing down or speeding up the music by changlinp just the 1
value THMPU. That's a range of 25b to 1. Ur play the tune backwards
by changing only a few bytes in the propram (decrement X). Or don't
load a table at all.Just use the riardom numbers in memory as a
computer generated tune, Anyway have fun. Isn't that what hobby
computers are all about?
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Fig. 2--lusic Program for KIM-1
A. Main Routine

AG 01 0100 LDA pQ1 Initialize

ép 03 17 + 2 SThA PHLD [/O Port B

8D FF 17 5 STA 17FF IRQ Vector iligh

AY 27 8 LUa p27 IQ Vector low

8D FE 17 A~ STA 17FE

A2 00 D LDX #CO Register X

BS 00 F LDa TABLE, X

85 E8 0111 S5TA NUTE Store first note in UTE
E8 3 X

B5 0O L LDA TABLE,X

85 BY 6 STA LELGTH and LENGTH

A5 EA 8 LDA TiilP0 Initialize TIMER

8D or 17 A STA TILEQ

EE 02 17 D PLAY INC PBO Toggle output

AL E8 0120 LDY NOTE Initialize Keg. Y to NOTE
88 2 DELAY DEY Decrement Heg. Y

DO FD 3 BNE DELAY 1f not zero, return

FO F6 0125 BEG PLAY Time delay crmplete
B.Interrupt Routine

Ct E9 0127 DEC LeliGTH  Uecrement LENGTH

"30 06 [*] AMI NEXTHN If zero, get next note
A5 EA B LDA TENMPO Heinitialize TIMEIR

8D OF 17 D STA TIMER

L0 0130 RTI ’ And return to main routine
E8 1 NEXTN IHX Increment Index Kegister
B4 EB 2 CPX ELD Test for tune over

D0 03 4 BHE CONT Lo? then continue

LC &4F 1C 6 JMP START Yes, Go to KIM monitor
B5 00 9 CONT LDA TALLE,X Fetch next note (Freq.)
85 E8 B STh NUTE and store in NOTE

E8 D IhX Increment Index Hef.

5 00 E LUA TALLE,X Fetch next duration

45 E9 0140 STh LENGTh and store in LENGTH

AS EA 2 LUa TEN.PO iteinitialize TIMER

8D OF 17 &4 STA TILER

40 0147 RTI Heturn to main routine
0000 Start of TABLE TAHLE

OUE8 Location of current note [requency HOTE

00E9 Location of current note duration LENGTH

OCEA Constant here determines speed of tune TEMPU
OOBEB Contains first empty address after tune END

THE FIRSY BOOK OF KIM {4 becoming available in 4fores across the country.
STan Uckens, Jim Bulleafield, and your editor put this book fogether with the
{dea of helping newcomers to our hobby to get up to speed on the XIM, (0§
course, the book's not just applicable to newcomeas). The book includes a
beginners guide to pacgrdamming, several tutorials on hooking things up to
KIM, and a faxge number of game and utifify iype programs. (many cf which
have mot been published as yet). The First Book 0§ KIM {4 180 pages Long in
an 8% X 11 goamat. 1t {4 available for $9.00 Iplus $.50 postage) from:

ORE, P.0. Box 311, Argonne, 18L&, 460439. Persaonal checks will have to clear
the bank, s0 please send a cashiers check or momey oader im U.S, funds. 1LL.

residents please add sales tax,
(EIREERRRERRERIRERRRER L RLE )




Fig.3-Table For Swanee Hiver Tune

coomoorcocoMaormUGEOCECQUEOom
G R R R e e b B G0 RO RO S e AR b b b e

0OL0 BE 14 B 3 0036 7F OF
2 b5 05 c 1 g 77 05
L EF 05 b 2 A OA OA
o BE 05 G 5 c 9F 19
8 L5 05 [ E 8E 05
A EF OA G2 00L0 Y9F OA
C 77 OA (M A 2 77 14
E 3E 05 A 2 L 8E OA
0010 77 OF ¥Fo2 6 B3} OA
2 9Fr 14 A 2 8 &E CA
L HE OA G 8 h 9F 24
L EF OA E 4 ¢ EBE 14
8 D5 28 B o1 E U5 0%
A HE 14 cC 1 0050 EBF 05
¢ DS 0s E 1 2 BE 05
E EF 05 b 1 L U5 05
0020 BE 05 ¢ 2 6 EF OA
2 Dbs G5 ¢ 2 8 77 OA
4 wF OA A 1 A BE 0%
& 77 OA [ ¢ 77 OF
3 8E 05 G 2 E 4F OA
A 77 OF E 1 o000 BE 05
¢ 9F OA L 1 2 EF 05
B BE 05 [VEENN b bL 1k
QU0 EF 05 & 7 6 EF 23
2 BS 14
L, LF 28 Load OOEH (END) with 08
Load UOEA (TEMPQ) with 28
bip, L--- Musical lotes with Frequency,Period, & Argunent

Frequency Perlod Period/G b‘ggst,am‘x

261,

o
20,
il1
324
BIAS
170
392
415
460
LOO
L493
523
9554
5687
622
[¢p3]
698
740
KON
53]
880
(’}}2
938
1047

f

L2

.03

3822.)
3608
3405
3214
Jo33.8
2864
2703
2551
24,08
2273
2145
2025
1911
1804
1703
1607
1517
1432
1351
1276
1204
1136
1073
1012
956

956
G2
451
a0,
759
716
076
634
002
508
530
500
L78
451

L20
402

J79
358

338

19

301
284
268
25
239

239 EF
220 L2
413 D5
201 cY9
190  HE
174 13
169 A9
100 HhO
151 u7
L2 8E
134 86
127 7F¥
120 78
113 71
107 6B
101 05
0“5 5F
] 5A
85 55
80 50
o, B
71 L7
u? L3
[EB] 3F

60 3C



/IN % CONVERTER. FRom ., Wiee ””’:ﬁ‘,’,‘,’ﬂm,muss

Here 15 o cir:oat for making very accurate A2 coarversions using a
Motorsla dual-.lope conversion chip. “With the values shown, |

get conversiun . of up to 1490 counts with 1 bit accuracy compared to
the best digital voltmeter we have; zero drift 15 non measyrable, With
a larger integrating capacitor, the circuit will count past 2000 counts;
with a longer software iming constant, you can get a full 16 blt count,
Lut with a longer converslon time than the approximately 50 msec. my
program uses.

The input gignal must be positive, although you can float the return linc

by about a volt if desired. I set the two potentiometers to mid-~scale before
beginning adjustments sc they won't be too far off. The transistor can be
any PNF device, and is for proteclion agalnst reversed input polarity,

which otherwise might latch up the chip. Finally, avold snapping the power
supply onf{by inserting 2 chip into a llve socket); it can make the chip

very non-linesr, or even dead.

The software is relocatable, It is written for the output line to be FBO
in XIM, and the input line to be PB5,  The prograin controls the ramp
line; when it Is on, the 1405 integrator is going negative. When it goes
below zero(actually below a reference voltage), the ramp is reset and
the integrator starts going positive. The up-ramp is timed once it crosses
zero, At the end of the thmed up ramp, the ra.ap control line is sct,
and the time required for the Integrator to reach zero Is counted. This s
proportional to the input value. Subtracting an offsct of S or 10 percent

. of the upramp count improves opgration medr zero: the exact amount
subtracted is not critical. Notice the instrictions to disable interrupts
during the critical counting periods; the software must not be disturbed
during this period, "

The spec sheet on the MCI150SL and Motorola Application Note #AN-757
contain more informatton on the chip and its use. I am currently using
this circult preceeded by an anal>g multiplexer 10 read up to 16 inputs
accurately in less than | second, using oniy twa computer interface llnes.
1 find the circuit much easler to use than a 12 bit parallel A/D, and much
cheaper in the bargin.

The chip operates by Intcarating @ current propiational to the input for & fixed

ti 1e period{set by thc timing constant far the up-ramp).  Then a down ramp

period subtracts a reference current unidi the intearatlng capacitor returns to rero,

Thus many clrcult variabls balance out.  Luading Y with $S06 and X with $00 i: . m
up-tramp constant of $0600, or 1500 decimal. ouring tl}-- up-ramp, this numb r 1

counted to zero te give the up ramp delay time.  Cnae lc reached, the ri—:
direction 15 reversed, and the séame realsters ore countea ap until the intraratiae
capacitor retumes to its original level, . th the software as it s, Laet 1577
decimal counts at an input voltage of 1.5 volt«. Ilowever, the circuft count.

somewhat higher than thi: before getting non-lincar.

Tb¢ reach 2 full 16 bit connt of 65,009, 3 lerger up ramp timing con:tant can

be specified. This will cherge the timing capacitbr for a loanger time, »nd resail

in higher counts for a particular input valtage. Tou ¥ have to increase the

of the integreting capacitor to prevent it from limitina; and conversions “will o5 7 nqger
as the size of the count anes up, The roftware & shown results in 2 16 It 3t
bit with @ mazimun c-unt of 2000 decimal or sop{en 11 blt renge). liddle with

the timing con tart until the system counts lincsrly un to the destred renac; th

st the zoro <L ot ezpstant 1 betwesn S0 oint 10 f thc up-ramp conctant,

Jdjust the zers ~ff ot corstant untdl the cirmait oop 2 then trim the ¢ i potee tr
t 7 the e¥act i Inr yr i, and finadly, o -*rin the 7o~ v ith the zore oantral,
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MmC 1408~ A/D Ciecu T

# INPUT MODULE OFFRATES A SET-RESET DUAL-SLOFE A-D CONVERTER.
——ENPUF TR SE e ey 4
$ FBO IS QUTFUT LINE {0 A-D.
5 THIS MODULE INCLUDES BCD CONVERSION.
—HINPHES = RUNE . OO TS =MD IN-—X Tt SDIN-Y=
JSKIF 2
INFUT  LDA #°0G000001 TURN RAMP ON AT FEO
——0kA FEmA—
S5TA FEDATA
LDA §$20 MASK FOR THIS INFUT
—FEMtt— - PHDATA—— E &
ENE TEM1 LOOP TILL COMP GOtS LOW
LOX #0
————tBY #4066 ———— T I HING CONSTANT FOR -UP-—RANP
DEC PHDATA TURN RAMP OFF
TEM2 HIT PEHDATA
RHEQ-TEMD? - ———— t Q0P T ILE—EOMP-60F 3 -HIOH
sEI HISABLE IRD
TEM3 PEX
———aMNE- TEM3 =
IEY
HNE TEMI
——-——— [NC-PEIM A - TURN RANP—ON— e
TEHA INX
ENE TEMS
ITNY ——-
TEHS EIT FHDATA
ENE TEMA
————tLt—- - — ENABLE—IRO-—— e -
DEC FEDATA LEAVE RAMF OFF TO LQUALIZE CONVERSION TIMES
XA SUBTRACT OFFSET T{} IMFKOVE OFERATION NEAR ZERO.
T e e S S
SEHC €#%40
TAX
LT T— S S Seer s owosasesasospe o
CEC 40 .
TAY '
- ———— - — A1-iHIS POINTY—1&8 -FIT BRinARY—IS-IM-Y—aND X;— ——
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+SKIF 4
i SUB-MODULE ECD. NORMALLY ENTERED FROM INFUT AROVE, RUT
—€AN ALSD PE CALLED FMPERENDENTEY: - - — — e
’
i THIS MODULE CONVERTS A 14 FIT HINARY NUMEER INFUTTED IN
AN X - ENTO -THE- 4-DECIMAL BIGITS CONFAINED -BY-MSP-ANE £ SBy— i
3 IT COUNTS DOWN Yr ADDING 256 TO LSD-HMSDJ THEN IT COUNTS D[OWN
5 X WHILE ALDING 1.
“TIR[P -t - = == w=as S S 2 Tt —
BCL SED USE DECIMAL ADDITION
LA #0 CLEAR OUTFUTS
———5FALSh
STA MSh
CFY 40 IF HSBITS = 0+ DO LSBITS

BCOD1 cLc ADD 256 TO OUTFUT

DEY AND DECREMENT MSEITS BY 1
BNE PCD1 L00P TILL ZERO
ot —¢ e
BCD2 - CFX 40 IF LSBITS = 0+ DONE
BPEQ BCD4
BCD3 CLC ADD &t TO QUTFUT
LUA LSD
~—AHE—+1
STA LSD
1.DA MSD
— AR 4O s e
STA MSD
DEX AND DECREHENT LSEITS
————— PNE - BEHI—— - BOP—FHE—2ERO——— -
BCD4 LDX MSD
LDY LSD
€t B —r—
RYS
COPY COMFLETE.

KIM BLACKJACK Jim Butterfield
May 28, 1977 14 Brooklyn Avenue
Toronto M4M 2X5, Canada

Descriptions

KIM uses a 'real® deck of cards in this game.
So when you've seen four aces going by, you know
that there will be no more - until the next shuffle.

BLACKJACK starts at address 0200. You'll see the
cards being shuffled - the word SHUFFL appears on the
display - and then KIK will ask how much you want to bet.

You'll start with an initial amount of $20., Your balance
ie always shown to the right of the BET? question, so
on the first hand, you'll see BET? 20 on the display.

You may bet from $1 to $9, which is the house limit.
The Instant you hit key 1 to 9 to signal your bet,
KIM will deal. Of course, you can't bet more money
than you have ... and KIM ignores freeloaders who try
to bet a zero amount.

After the deal, you'll sce both your cards on the left
of the display, and one of KIM's cards on the right.
(KIM's other card is a "hole" card, and you won't see
i1t until it's KIM's turn to play). Aces are shown

as letter A, face cards and tens as letter F, and
other cards as their value, two to nine. As always,
Aces count value 1 or 11 and face cards count 10.



You can call for a third card by hitting the 3 button ..
then the fourth card with the 4 tutton, and so on.
If your total poes over 21 pointuy, KIM will ungrammatically
say BUSTED, and you'll lose. If you get five cards

without exceeding
If you don't want

its own hand.

a five-card hand.
From time to time,

cards start to run low.

Remember that you have a good chance to beat KIM at
Keep track of the cards that have been

this game.

dealt (especially aces and face cards), and you're
likely to be a winner!?

KIM BLACXJACK

0200
0202
020)
0205
0206
0208
020A
020D
020F
0210
0212

021%

0217
0218
021A

21¢C

021E
0220
0223
0225
0227
0224
022B
022D
022F
0231
0233
0235
0237
0239
0234
023C
023E
0200

o242
043

Thé
0Ih7
0:4s
004C
024D
024F
0250

33
40

Lo

4o
Lo

Lo
D3

21 points, you'll win automatically.
any more cards, hit key 0.
report your point total, and then will show and play
KIM, too, might go BUSTED or win on
Otherwise, the most points wins.

KIM will advise SHUFFL when the

KIM will

START 1LDX #51 52 cards in deck
DK1i TXA Create deck
STA DECK,X by inserting cards
DEX into deck
BPL DK1 in sequence
LDX #2 Set up 3 locations
03 INLOP LDA INIT,X ..into..
STA PARAM zero page
DEX addresshi/ dpt/ amt
BPL INLOP
1?7 LDA TIMER use random timer
STA RND to seed random chain
DEAL CLD maln loop repeats here
LDX DPT next-card pointer
CPX #9 leds than 9 carde?
BCS NOSHUF 9 or more, don't shuffl
1+ shuffle deck
1DY #SHUF-$300 Set up SHUFFL meg
03 JSR FILL put in WINDOW
LDY #51 ripple 52 carde
STY DPT set ful) deck
03 SHLP  JSR LIGHT illuminate display
SEC
LDA RND+1 Generate
ADC RNDH2 new
ADC RND+S random
STA RND number
LDX #4
RMOY LDA RND,X move over
STA RND#+1,X the randem
DEX geed numbers
BPL RMOVY
AND #$3F Strip to 0-63 range
CMP #52 Over 517
BCS SHLP yes, try new number
1 swap each card i:.tc random sloct
Ti
00 LDA DECK,Y et ncext card
PHA cave it
LDA DECK,X set random card
[o]4] STA DECK,Y into pocition N
PLA and the original card
STA DECK,X into the randoem slot
DEY riext in scquence
BPL SHLP bek for next card

TTWC)Yf?-T}



KIM BLACKJACK

0252
0254
0257
0259
025C
025F
0261
0263
026k

0266

0267
0269
026B

026D
- 026F
0271
0273
0274

0276
0279
027G
027F
0282
028k

0287
028A
028C
028E
0290

0292
0295
0297
0299
0298
029D

026F
02A1
02A2
O2Ak
02A7
.02A9
02AB
02AD
02AE

02B0
02B1
02B)
02B5
02B8

02BB
02EE
02C0
02C2
o2ck
02C6
02C8
02CA
02CC
02CE

A0 DE
20 57
A5 77
20 A6
20 30
C9 0A
BO F9

86 79
30 F3
E4 77
B0 EF

A2 OB
A9 00

03

02
02

03

03

1 ready to accept bet

NOSHUF LDY #MBET-$300 Set up BET? msg
JSR FILL put in WINDOW
LDA AMT display balance
JSR NUMDIS «« put in WINDOW

BETIN JSR LIGHT illuminate display

CMP #10 not key 0 to 97
BCS BETIN nope, ignore

TAX k

STX BET store bet amount
DEX

BMI BETIN zero bet?

CPX AMT sufficient funda?

BCS BETIN no, refuse bet
t bet accepted - deal

LDX #11 Clean WINDOW and
LDA #0 card counters
CLOOP STA WINDOW,X
DEX
BPL CLOOP
1t here come the cards
JSR YOU one for you..
JSR ME & one for me..
JSR YOU another for you..
JSR CARD put my second card..
STX HOLE ++in the hole

JSR WIITE wait a moment
¢t deal complete - wait for Hit or Stand
TRY JSR LIGHT

TAX LDEX key input?

EMI HOLD  z2ero for Stand?

CPX UCNT N for card #n?

BKE TRY nope, ignore key
3 Hit - deal another card

JSR YOU deal it

CMP #$22 22 or over?

BCS UBUST  yup, you bust

CPX #5 5 cards?
BEQ UWIN Yup, you win
BNE TRY nope, keep going

1 Stand - show player's total
HOLD LEA WINDOW+S save KIM card

PHA on stack
LDX #0 flag player ..
JSR SHTCT .« for total display
LDX #4
LDA #0
HLOOP STA WINDOW,X clean window
DEX
BFL HLOOP

) reatore display card and hole card
PLA display card
STA WINDOW+5 back to display
LDX HOLE get hole card
JSR CREG rebuild
JSR MEX play and display
y KIM plays here .
PLAY JSR WLITE pause to show cards
LDA MTOT point total
CMP #$22 .+22 or over?
BCS IBUST yup, KIM bust
ADC MACE add 10 for aces?
LDX WINDOW+1 five cards?

BNE IWIN yes, KIM wins
CMP #$22 22+ including aces?
BCC ROV nope, count ace high

LDA MTOT yup, ace low



0200
0202
02Dh
02D7

02D9
02DbC
02DF
02E2
02E4
02E6
02E8
02EA

02ED
02F0
02F3
02F5
02F7
02F9
02FB
02FD
02FE

0300
0302
0305
0307
0309
0308

03oDb ¢

030F
0311

ES

Aé

02

03
03

03

03
03

iF
iF

POV CMP #317 17 or over?
BCS HOLD2 yes, stand..
JSR ME no, hit..
BNE PLAY unconditional Branch
31 KIM wins here
UBUST JSR WLITE show player's hand..
JSR BUST make BUST message..
JSR WLITE ..and show it
IWIN LDA AMT decrease balance
SED SEC
SBC BET .. by amount of bet
JLINK STA AMT store new balance
XLINK JMP DEAL next play
1+ Player wins here
IBUST JSR BUST make BUST message..
UWIN JSR WLITE display pause
ADD LDA AMT increase balance
SED CLC
ADC BET bty amount of bet
LDY #%$99 199 maximum..
BCC NOFLO have we passed 1t7?
TYA vns, restore $99
ANE JLINK uncenditional branch
; KIM stands - compare points
HOLDZ LDX #3 flag KIM..
JSR SHOTOT .. for total display
LDA MTOT KiM's total..

CMP UTOT ~1. Player's total..
SEQ XLINK ¢.me, no scoret

BCS IWIN *iM higher, winst
BCC ADD KIM lower, loses.

; subroutines start here .
: SHTOT shows point totals per X register
SHTOT LDA UTOT,X player's or KIM's total

SED CLC
ADC UACE,X try adding Ace points
CMP #$22 axceeds 21 total?

BCS SHOVER yes, skip

STA UTOT,X no, make permanent
SHOVER CLD

LDA UTOT,X get revised total

PHA save 1t

LDY #TOT-$300 set up TOT- msg

JSR FILL put in WINDOW

FIA recall total

JSR NUMDIS insert in window
1 display pause, aprrex 1 second
WLITE LDY #$80 timing constant

WDO JSR LIGHT i1lluminate screen
DEY countdown
BNE WDC

1t illuminate display

LIGHT STY YSAV zave register
LDY #313
LDX #35 6 digits to show
LDA #57

F

STA PADD set directional reg
DIGIT LDA WINDOW,X

STA SAD character segments

STY SBD character ID
WAIT INC PAUSE

BNE WAIT wait loop

DEY DEY

BPL DIGIT

JSR KEYIN switch Dir Reg
JSR GETKEY test keyboard
LDY YSAV regtore Y value



) £i11l WINDOW with BUST or other message

0355 A0 E6 BUST LDY #$3ST-$300
0357 84 24 FILL STY POINTR
0359 A0 O LDY #5 six digits to move
035B B1 7 FILLIT LDA (POINTR),Y load a digit
035D 99 90 00 STA WINDOW,Y put in window
0360 88 DEY
0361 10 F8 . BPL FILLIT
0363 60 RTS

: t deal a card, calc value & segments
0364 A6 76 CARD  LDX DPT Pointer in deck
0366 C6 76 DEC DPT Move pointer
0368 B5 4o LDA DECK,X Get the card
036A LA LA ISRA LSRA Drop the suit
036C AA TAX 0 to 12 in X
036D 18 CREC CLC no-ace flag
036E DO 01 BNE NOTACE branch if not ace
0370 38 SEC ace flag
0371 BD BE 03 LDA VALUE,X wvalue from table
0374 BC CB 03 LDY SEGS,X segments from table
0377 60 RTS

card to player, including display & count
0378 20 64 03 YOU JSR CARD deal card

" 037B E6 96 INC UCNHT card count
037D A6 96 LDX UCNT use as display pointer
037F 94 BF STY WINDOW-1,X put card in Wndw
0381 A0 10 LDY #%10  ten count for aces
0383 90 02 BCC YOVER no ace?
0385 84 98 STY UACE ace, set 10 flag
0337 18 F8 YOVER CLC SED
0389 65 97 ADC UTOT  add points to..
038B 85 97 STA UTOT «.point total
038D D8 CLD
038E 60 RTS
1 card to KiM, including display & counts
038F 20 64 03 ME JSR CARD deal card
0392 C6 99 MEX DEC MCNT inverted count
0394 A6 99 LDX MCNT uge as (r) display pontr
0396 94 96 STY WINDOW+6,X  into window
0398 AC 10 LDhY #310 ten count for aces
039A 90 02 BCC MOVER no ace?
039C 84 9B STY WACE ace, set 10 flag
039E 18 F8 MOVER CLC 5ED
0340 65 9A ADC MTOT add points to..
03A2 85 QA STA MTOT .+ point total
03AL4 D8 CLD
03A5 60 RTS
3 transfer number in A to display
03A6 4B NUMDIS FHA save number
03A7 4A LA ISRA LSRA extract left digit
03A9 LA 4A ISRA LSRA
03AB A8 TAY
03AC BS EZ iF LDA TABLE,Y convert to segments
03AF 85 STA WINDOW+4
*03B1 68 PLA restore
0382 2% OF AND #$0F extract right digit
03B4 AB TAY
03B5 BS E7? 1F LDA TABLE,Y convert to segments
0388 85 95 STA WINDOW+5
03BA 60 RTS

1 tables in hex format
03BB 03 00 20 01 02 03 O4 05 06 07 08 09 10 10 10 10
03CB F? DB CF ES ED FD 87 FF EF F1 F1 F1 P
03D8 ED F6 BE F1 F1 B8 FC F9 F8 D)
03E2 F8 DC F8 CoO FC BE ED 87 F9 DE

—— 0% enc\



(Extended I/0 Monitor)

A TTY, command oriented, programming tool for KIM-1

1. Resides in 1K of memory. Relocatable (with checklist)
and ROM-able.

2. Adds 17 commands to resident KIM TTY monitor.
3. Includes 4 user defined commands for expansion.

4. Designed around a modular concept for easy modification.

FUNCTIONS

*Load alpha-numeric (ASCII) characters into ram via TTY.

*Print a memory block on the TTY as alpha-numeric (ASCII) characters.
*Calculate relative branches.

*Compare two data blocks and display all discrepancies.

*Load op-codes and operands into memory sequentially via TTY.
*Execute a proaram at a designated address.

*HEX Dump: Display memory as a 16 column matrix of two digit HEX codes.
*Jump to the KIM monitor.

*Fi1ll a data block with a constant.

*Move one block of data to another.

*Bjock-search for a string of data up to 256 bytes long in any

given block and display the starting address(es) of the string.

*Set up the audio tape address buffers via TTY in sequential fashion.
*CONTROL D. Used for command termination, during initialization.

Break point (BRK) service routine.

BRK point processing routine saves and displays all CPU registers
on the TTY. Status register is printed as a string of 1's and 0's
for program debugging.

Features OP-code reinsertion at BRK point for multi BRK processing.

Manual & Cassette: $12.00 PYRAMID DATA SYSTEMS
Manual & Punched tape: $10.00 6 Terrace Ave.

(post paid USA) New Egypt., N.J.
NJ residents add 5% tax. 08533

13



A NumBER oF YoU HAVE WANTED ALIST oF
Kt PMoarrdR Revrines wirw ExPtAs/Ar76 o5

MAIN

SuB*S

MAIN

5u8°S

SE30 K ]M= ]

<TSTJENT PROLRAM®S &0 SURIUTI%NE®'S enae

de ST2a™ Tuf

e b
Mollgbakken 27

~AME ~

DUMP T
LOADTY
INTVED
CHY
ouTHTC
OuTHT
HEXDUT
QUTLHT

ONE
IR0
INCVES
RDBYT
ROBYT?Z
PACKT
ROCHT
ROALT

PLLCAL
SAVE
SAVEL
SAVEZ
RST
DETCPS
START
CLEAR
READ
TTYKB
GETK
GETS
DATA
AUDR
S5TEP
PCCND
LOAD
LOADS
ou%P
SPACE
SHOW
RIRN
GUEXEC
SCaN
FEED
MOOIFY

PRTPNT
CRLF
PRTSY
PRTHYT
HEXTA
GETCH
GETS
INITS
INIT]
ouTSP
OUTLH
DELAY
DEHALF
AK

- "M NT -

Dy'p 401 TO TAPE

LDAY MFM FL(M TAPE

SJE TO MIVE SAa TO VEH +Le
CUMPUTF ZHX3UM FOk TAPELN

2
Ale

!

UDERV®
6430 NoRDBURG

DEvmarc

AT USLS ¥ Tu SAvx »

OUTPUT UNE BYTEe USES Y TU SAvx AYTE

OUTBTC «IT-0UT CHEASUM
CONVERT LSD DF A 17 AsSCH!
QUTPUT TO TaPe UNE ASCII

AND OJTPUT TO TaAPE

CHAR

VIA SuR*S ONE + ZeRO

QUTPUT *1* TO TAPE. 9 PULSES 133 MICRUSEC EACH
OuTPUI *D* TO TAFE« & PJULSFS 207 MICROSEC EACH

SUB TO INC VEdsle2
SUR TU KEAD 8YTE FRO™ Tap
MULTI ENTRY POINT

E

PACK A=ASCII INTO SAVA AS HeX DATA
GET 1 CHAR FRO™ TaPEe RETURN (HAR IN As USE SAVX+l TD A5t CnARr
GETS UNE BIT FROUM TAP: AND KFTUANS IT IN SIGN OF A

OUTPUT le6 MICROSEC PULSE STRING FOR TAPE-PLL CALIBRATIOM
OR BRX (1Ry)

KIM ENTRY VIA STOP (NMI)
KIM ENTRY VIA JSR (A LOST
(ISSh X» Ye S .

KIM ENTHY VIA RST

DETECT CHAR PER SEC ( BAUD-RATF )

MAKE TTY/K® SELECTIONN

CLEAR INPUT BUFFER INHy INL AND READ

GET CHAR

MAIN ®OUTINt FOR KFYRIARD
KIM-KEYD JARD FETCUCH-PRUGRA
TEST CHAQ IN OEFCPS

AND V1SFLAY, 1F NO KEYe A= O

]

SHIFT CHAR IN A INTO HIGH ORDER NIBGLE AND DISPLAY

O1SP ADR
INCPT ¢ START

OISPLAY PC oY ™MOVING PC TO POINT

CHECK FOR *5*

CHECK FOR BYTECOUNT

DUMP 10 TTy FRADM UPEN CeLL ADKESS TJ LIMMLe L IMHH

LOAD PAPFRTAPE FRUM TTY,
LOAO PAPERTAPE FRUM TTY,

OPEN NEm CLELL
PRINT OPEN (FLL
OPEN NEXT CELL

RUN-155. PRUGRAM KUNS FROM OPEN CtlLL ADR

TIY-CHMO DETLCTION PROG
OPEN PREVIOUS CELL. PRINT
GET CONTENTS UF INPUT AuF

SUB TU PRINT POINTL, POIN
SUB TO PRINT CR + LF

F 1ML ANU STORE IN

™

PRINT STRING JF ASCI1 CHAR FROM TOPeX TO TOP

PRINT ONE <4EX FYTE AS Tw0 ASCII CHAR'S

CUMVEKT TOU HEX NIBBLE AND PRINT ASCII

GET | CHAR FRIM TiY. (HAR IN Ae. X PRESERVED. Y = FE

GETCH MULTI ENTRY POINT

INITIALIZATION FOR SIGMA
INITS MULT1 ENTRY POINT

PRENTS 1 SPACE

PRINT 1 CHAK = Ae X PRESERVER. Y = FF
DELAY I BIT. TIME AS DETERMED BY DETCPS

DELAY HALF BIT TIME
KEY Nul D&P NR TTy MODE,

A=0.

KEY DEP OR KB MODEs A NOT

LOC SPECIFIc™ v POINT

{eRuU



|
ONEKEY LIrE aKy BUT Xo ¥ NOT INITLATER t 4
SCAND MHTPUl 3 BYIES 7O T SEGHENT DISPLAY. LATA SPECIFIEN BY POINT
SCANDS  OUTPUT 1) 7 SEGMENT DISPLAY.
CONYD  CONVERT AND DISP pt ke (SCANOD
THCPT  SUB 10 [YCKEMENT POIMTLy PGINIH
GETKEY FROM KETEOKkD. A = KFYVALUE, [LLEGAL OR NO KEY FOR A GT, iS5

CHR SUB T COMPOfE (HECR SUM
GETBYT GET' 2 HEX CHAR'S at0 PALK IMTL INLe INHe X PRESE

: s . ELVFOD = p
PACK SHIFT CHAR 4N A INTOD INLs INH. A& = Q FOK MEX o

HEXRUM  (ONVERT TO AIFX NuMm WITHGUT CHECK, A = D

HEXALF  CONVEXRT TO HEX Al PHA

UPDATE  SHIFT & INIO MSD AND STORE IN I/0 RUFFER INL, INH
OPEN MIVE 1/ BUFFER INLy 1IN TO Pul 4TLy PUINTH

Tag KIM VISSAGH TABLL aNO T-SEGMr NT LJOMVERT TARLE

A Kim BIBLIO6RAPHY FRomM ..., Wituiam R. DiavL
418 Rosiyn Ve

AKROM ,O-lu
44320

?hio Scientific Instruments, 11679 Hayden Ave., Hiram, OH 44234

"Model 300 Computer - Trainer Lab Manual"
A scries of 20 programs for instruction on the 6502 microprocessor
based Model J00 Traincr. Proprams are easily adapted to KIM-1
operation,

Ohio Scientific Tnstruments, 11679 Hayden St., Hiram, OH 44234
"Application Note No. 2"
051 480 Backplane and Expansion System.

Chio Scientific Instruments, 11679 Hayden St., Hiram, OH 44234
"0S1 Application Note No. 5"
Interfacing 0SI Brards to other systems including KIM-1.

Ohio Scientific Instruments, 11679 Hayden St., Hiram, OH 44234
"0SI Model 430 Super I/0 Board Instruction Manual®

Ohio Sclentific Instruments, 11679 Hayden St., Hiram, O 44234
"Model 420C, 4K Memory Expansion Board"”
Instruction Manual - use together with OSI Application Note
No. 2 on the 480 Backplane and Applicatlon Note No. 5 on
interfacing OSI boards to other systems including KIM-1.

ON-LINE, 24695 Santa Cruz Hwy., Los Gatos, CA 55030
This classiffed ad newsletter often announces KIM-1 and 6502
software and hardware accessories. 18 issued $3.75.
Helmers, Cari, "There's More to Blinking Lights Than Meets the Eye"
Byte 1, No. 5, pp. 52-54 (January 1976)
A program for creating patterns of flashing lights (LEDs).

Lloyd, Robert G., "There's More to Blinking Lights, etc."
KIM-1/6502 Users Notes
A KIM-1 version of Carl Helmers earlier program in Byte.

Ziegler, Jobn, "Breakpoint Routine for 6502"

Dr Dobbs Journal !, No. 3, pp. 17-19 (1976)
Requires a terminal and a TIM Monitor. Upon entering, the
program counter is printed, followed by the active flags,
accumulator, register, Y reglster and stack pointer.

Anon., "What's New Kim-o-sabee?"
Byte 1, No. 8, p. 14 (April 1976)
Brief motes on KIM-1.



Espinosa, Chris, "A String Output Subroutine for the 6502"
DDJ 1, No. B, p. 33 (September 1976)

This routine saves pointers, loops, etc. in outputting the string.

Meier, Marcel, '"6502 String Output, Revisited"
DDJ 1, Fo. 10, p. 50 (November 1976)
Further mod of Espinosa’s earlier routine.
ARON., "Control Logic for Microprocessor Enables Single Step”
Electronic Design, p. 78 (October 11, 1976)
Uses 6502 system,

ANON,, "6502 Dissssembler"
Interface Age, p. 14 (September 1976)

Butterfield, Jim, "KIM Goes to the Moon"

Byte 2, No. &, pp. 8-9, 132 (April 1977)
A lunar lander program; see also same program in KIM-1/6502
users potes,

Hybrid Technologies, P.0. Box 163, Burnham, PA 17009
®Ad for KIN-1 Peripherals"
Byte 2, No. B, p. 157 (August 1977)
2X/& R(¥ based, EProm Programmer, 2F/4K/8K Ram bosrds,
assembler board, TV Interface board, relsy board, mother boards.
Laabs, John, "Build a $20 EPROM Programmer™
Kilotaud No. 9, pp. 70-77, (Sept 1977)
KIM-1 is used to run software and some external hardware to
program the 5204 4K [PROM.

Ohio Scientific Instruments, Hiram, Ohio, 44234, "A Computer that
Thinks in BASIC™
Kilobaud No. 9, p. 10, (Sept 1977)
Announcement of 051's Model 500 CPU board built on 6502.
Complete with BK Basic in ROM for $298.

Clarke, Sheila, "A PET for Every Home"

Kilobaud No. 9, pp. 40-42, (Sept 1977)
K Took at the Comrodore PET 2001 based on the 6502. About $500
fncludes Video terminal keyboard, 12K, {BK Basic in ROM and 4K
operating system).

American Institute for Professional fducation, Carnegie Bldg.,

Hillcrest Road, Madison, N. J., 07940, "Microprocessing Fundamentals®

Circular Advertisement - approx, Aug 15, 1977.
Dr, Joseph B. Ress, Purdue Univ. and Dr, Garnett Hi1l, Oklahoma
State Univ, will present a course in Fall of 1377 at several
locations., Course is based on KIM-1 hardware together with
instruction in Digital Devices, Programing Fundamentals,
Advanced Programing, Peripherals, 1/0 addressing, applications,
etc. Cost about 3600 including a KIKN-1 to keep after the course.

Gregson, Wilfred J. 1, "RTiY with the KIM"

‘73 Magazine 9 No. 204, p 110-112 (Sept 1977)
A clever program for using KIM-1 and the 6-digit LED display as a
readout for a RITY signal. Simply feed the audio from a receiver
into the tape input of KIM-1 and read the message as it flows
across the display (about 45.5 baud, 60 wpm). Can alse handle
other ratio to 100 bayd). Can also use KIM-1 as a display only,
operating from an already ava¥lable terminal unit,

Bumgarner, John 0., "A-KIM-1 Sidereal/Solar Clock™
Interface Age 2 No. 9, p-36-37 (Aug 1977)

Atkins, R. Travis, "A New Dress for KIM"

Byte 2 No. 9, p-26-27 (Sept 1977)
Describes mounting the KIM-1 in a briefcase together with power
supply, prototype boards, etc.



Chamberlin, Hal, "A Sampling of Techniques for Computer Performance of

Music"

Byte 2 No. 9, p-62-83 (Sept 1977)
General Discussion of Music Generation plus detailed information on
application to KIM-1 and a description of the hardware and software
for a D/A music board and software package being marketed by Micro
Technology Unlimited, 29 Mead St., Manchester, N.J., 03104, PC
board alone is $6.00, assembled and tested D/A board $35.00,
software packace on KIM cassette is $13.00 additional,

Beals, Gene, PO Box 371, Montgomeryville, PA 18936, "User Group for the
Commodore PET 2001 Computer™
Ref: On Line 2 No. 11 pg 2 (Aug 24, 1977)

Yearly membership $5.00 brings Users Notes publication.

Cater, J., 11620 Whisper Trail, San Antonio TX 78230, "Run 051 6502
8K Basic on your TIM or JOLT"
On Line 2 No, 11, p. 3 (Aug 24, 1977)
Cost $4.00 for annotated source and object code of patches for TIM
or JOLT."

Firth, Mike, 104 N. St. Mary, Dallas, Texas 75214, "Large Type Summary
of Command Coder for 6502 plus addresses.”
On Line 2 No. 11, p. 8 (Aug 24, 2977)

Cost: $0.13 stamp plus SASE.

House, Gil, PO Box 158, Clarksburg, Md., 20734, "6502 Legible Tape
Labeler,”
On Line 2 No. 11, p. 9 (Aug 24, 1977)

A program for TIM (JOLT DEMON), Hex tape and documentation $4.00

con+;-bu Pﬂm

Markus P.Goenner,Buel, 3205 Mauss,Switzerland

oeae D8 SIMPLD cLD

eeal N9 0 LA #3100

ocz2 85 ¢ STA INL

cogs ps Fa STa INH

g7 2¢ OF |E JSR CPhLF PROGRAM-START : (10@0

aeen 20 sn IE  ADDR JER GLTCH

eoad €9 2o ¢ur os'CR PANGRAN DESCRIPTION:

enar F9 o5 CEQ CiTh AFTER YOU IIIT TIE “G“-KEY ON THE TTY.THE PROGRAN
eanl o8 AC IF JER PACK ANCWERS WITH A “CR-LF™.

ecia FC 14 LEQ ACLD ENTER MNOU THE APDRESS YEERL ¥YNOU WISKH TO LOAD DATA-
oote AS FC CATA LDA INL LEADING ZERO'S I'LED NOT TO DE ENTLRED FOR TIL
eale 8s I'a STA PHINTL ACCNESS FIELD.OH A "CR™ FRO{ YOU»THL TT PROCLLD
aeta AS F9 LDA 1Nk A "CR-LF" AND Y3U ARL NLADY FOR ENTLRING LATA Il
goic es FR STA POINTH HEXA CODE.JUST ML DYTL AFTLD THE OTHER.AT TLL LND
B01E 20 ¢F IE  LINE JSR CRLF OF A LINE.TYPE » "CR"eTO JUNP BACK IN TIE HONITOR.
8021 28 sA IE INPUT JSR GLTCH TYPE AN “ESC" AL:D THE TERMINAL VILL PRINT n UOLLAR
eaca c9 ar CriP #°CR SIGN BEFORE A "CR-LF™ AMD THEN YOU ARE DACK IN TilE
002¢é FO T6 GEQ LINL KIM-MONITOR.

goze C9 IE CHP #*ESC BY THE WAY,THE PROGRAM 1§ TULLY RELOCATABLE.

e0sn 0o a8 BNE STORE

00:C A9 Za LGA #'% 2opB DB G

€0CE 20 A0 1E JSR OUTCH eroe

acai oo oF IE JSR CTLF DBASAGRSFBASFOr I CFIFIASAIECOODFORS2BACIFFOFAASFERS
Qe3a 4C 64 IC JUP CLLAN FAASFIBSFR2Q2F 1t PESAIECI9ODFAF6COIBDOABAOSL4CBADI LR
ec2? 20 #C IF STORE JER PACK 2FIEAC6A1CR2OACIFUIESDASAIECANCIFAQICASFESIFASSCIIF
eala De EE e luret 189002%

@pac 20 %5 LE JSN GETCH

@a3F 20 nC IF JEN PACK

0042 AB Q¢ LDY #1004

@0aua AS FE LDA INL

ozac 91 Fa STA (PNINTLILY

0048 20 ¢3 1Y JSR INCPT

geaB 18 cLc

@eac 9@ L3 CcC 1urUt



Add this fo the R2al Time Clock paogram {aom {ssue #4. Charles H. Parsons
i§ you didn'L #4, then you'll §ind the RTC in THE 80 Lonrview Rd.
FIRST BOOK OF kIM,,,.....the editox Monroe Conn OF6L6GE

This is the temperature contrel I mentioned.
That's abvout it for now. All this could be expanded
or consolidated if desired.

I thourht you mipght be interested in one thing
which save me a lot of trouble, When comparing
the current temperature with the table I first
tried to use RMI. This worked most of the time and
then at a certain point it fell through, The
trouble wag that tnis is meant to be .ased with
signed arithmatic and does not work if the subt.rnct:icm
results in a rmumber that looks like B signed
negative number, Switching to BCC cleared this up.
Its casy encugh to say " Look at the manual®™ but
if you think you are doing the right thing this
does not occur to you immediatly. I don't know
1f others have fallen into this trap but 1 thought
it was worth mentioning,

Read Temperature Cnce Per Minute

Line Code Label Instruction Comment
0100 A 581 TKTEMP LbA SEC Do At 50TH Second
0102 29PC AND FC
0104 €950 CMF #3850
0106  FOO1 BEQ DO
0108 60 RTS
0109 208001 DO JSR FREQ Read Frequency At FB1
o010C A 581 LDA SEC
010E 29FC : AND PC Capture For 4 Seconds
0110 €950 CMP #8350
0112 FOPS5 BEQ DO
0114 P8 SED Work In Decimal
0115 18 SEC
011€ ASP9 LbA INH Get LSh'a Of Prequency
0118 8596 STA CFREQL Fut In Current Frequency
011A E59% SBC LCAL Subtract Calibration
011c 8589 STA CTEMPL Put In Current Temperature
01l1E ASFA LDA POINTL Repeat Por MSB'S
0120 8597 . STA CPREQH
0122 E595 SRC HCAL
0124 858A STA CTEMPH
0126  BOOP BCS POS Exit If Result Is Positive
0128 A900 LDA #%00 Complement If Negative
012A 38 SEC
012B ESB89 SAC CTEMPL
012D 8589 STA CTEMPL
012P A900 LDhA #3500
o1 E58A SBC CTEMPH
0133 09C0 ORA #3CO And Put CX In CTEMPH
0135 B58A STA CTEMPH
0137 D8 POS cld Go Back To HEX
0138 60 RTS Exit
Additional Zero Page Locatioms
0089 CTEMPL LSB!'S Of Current Tewmperature
008A CTEMPH MSB'S Of Current Temperature
0094 LCAL LSA'S Of Calibration Constant
0095 HCAL MSB'S Of Calibration Constant
0096 CPREQL LSB'S Of Current Frequency
0097 CFREQH MSR'S Of Current Prequency

This is a subroutine which when added to the clock display
routine will read the lnput port PB1 exery minute at the 50TH
second and subtract the callbration constant in zero page locations
The calibration constant 1s the frequency at zero degree's.
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Line

0140
0143
0145
0147
0149
O1ke
01LE
0150
0152

0154 .

0156

0172
0174

Twentyfour Hour Conversion

Lire Code Iabel Instruction Comment
1780 A582 HRA LDA MIM Do On The Hour
1782 D017 9NE OU'TN
1784 ALRY LDY HR If Hour Is 12
1786 co12 CMP #312 Set To Zero
1788 D002 i BHE N
178A A00D LDY #§00

. 178C A584 N LDA DAY If Afternoon
178E 2901 AND #8301 Add 12
1790 Fo06 PEQ 0K
1792 F8 SED
1793 18 CLC
1794 98 TYA
1795 6912 ADC #812
1797 A8 TAY Put In 24 Hour
1;38 8L98 oK STY ALTHR  Coumter
175A ps CLD
1798 60 OUTN RTS

Additional Zero Page Locatioms
0098 ALTHR 24 Hour Counter

This 18 a subroutine which generates a 24
hour clock. This is more convenient for control
applications. This program could be incorporated
in the clock interrupt routine if it were
rewritten.

Pisplay Current Temperature While 2 On KIM Is Pressed

Code label Instruction Comment
206A1F DSTEMP JSR CETKEY Do When 2 Is Pressed
C902 CMP #£302

D02D RNE KTSE

A97P : LDA 437F Set Output Ports
8D4117 STA FADD

A20D LDX #30D Initial Dirit Number
A002 LDY #302 Output Two Rytes
A589 LDA CTEMPL OQutput Absolute Value Of
85F9 STA INH Temperature

A 568A LDA CTEMPH

293P AND #33F Mask Sign

B5PA STA POINTL

20281P JSR SCANDI Display Temperature
AS58A LDA CTEMPH

29C0 AND #3cC0 Minus?

FOOA BEQ PLUS

AO77 LDY #37F If So Superimpose Minus Sign
BCU4117 STY FADD Set Input Ports
A20B LDX #30R

20LE1P JSR CONVD +6

A900 PLUS LDA #3090 Set Input Ports

8Dl 7 STA PADD

FOCC BEQ DSTEMP Do Again

60 RTSY RTS

This is a subroutine which when added to the clock dieplay

routine will display the current temperature on the KIM-1 display
while 2 on the KIM-1 keyboard 1a depressed,



Temperature Control -

Line Code [atel Instruction Comment
00RO ASBY CNTRLT LDA SEC Do On The Minute
0012 DO} PME QUTZ
00BL4 AQOC DY #800 Get Temperature
00B6 AE9A LDX TEMP
0018 A SBA 1L.DA CTEMPH
00RA 29C0 AND #8CO If Minus Set To
0on¢c FOD2 REQ ARND Zero
00RE A200 LDX #$00
00CO A598 ARND LDA ALTHR Select Day Or Night
00Cc2 Cs97 CMP DAYST Table Of Set Points
00C4 9004 RCC NITE
00C6 C5A0 CMP DAYEND
00Cc8 9002 ACC BGN
00CA AQOA NITE  LDY #80A
oocc 8a RGN TXA
00CD A200 LDX #300
00CF D198  LP CMP (TAR1),Y
00D1 DOOR RCC OUTP If Tempernture Precesds
aoDp3 C8 INY Set Point,Cutput
0ODh EB InNX Proper Control Colde
00DS5 EQOA CPX #30A If Not Keep Looking
00D7 DOF6 DNE LP Through Table To
00D9 A9FF  OUTP  LDA #3FF To The End
00Dn EDO117 5TA PADD
00DE BA TXA
OODF AB TAY
QOEO B19D LDA (TAB2),Y
00E2 8D0017 STA PAD PA-0 Thru PA-7 Are
00ES BSA1 STA COUT Output Ports
00E7 60 ouTZ RTS

Tables
17C1 TAR] Tenperature Set
—— Points TD)I-TDA
17CA
17CB Temperature Set
e Points TN1-TNA
17D4
17D5 TAB2 Control Codes
17DF

Temperature Control {continued)

Additional Zero Page Locations

Line Code label Instruction Comment

0098 C1 Temperature Table
009C 17 Pointers

009D DS Comtrol ‘lable

009E 17 Pointers

009F DAYST Start Of Dny Table
00A0Q DAYEND End Of Day Table
00A} couT Current Control Code

This is a subroutine which puts a word at an
output port which is determined by set points in
a table, Refer to the work sheet for details.



Work Sheet Por Temperature Control

Alarm Heat Vent Fan Code
on off on off on off on off

Output Fort PA7 PA6 PAS PAL PAJ PA2 PA1 PAOQ

Temperature

Range Roundary
Day Nite
<TD1<TN1

1 TooCld § 0 1 0 0 1 ©0 1 A5
TD1 TN1

2 Hyst. 0 0 1 0 0 1 0 1 25
TDZ2 THZ2.

3 Cold 0 1 1 0 0 1 [} 1 65
D3 TN)

L Hyst. 0 1 0 0 0 1 0 1 45
TDL THU

5 Norml 0 1 0 1 o 1 0 1 55
TDS T™

6 Hyst. 0 1 0 1 0 0 0 1 51
TDE TNG

7 Varm 0o 1 0 1 1 1] o 1 59
TD7? TN7

8 Hyest, 0 1 1] 1 1 0 0 [v] 58
TD8 TNB

9 warmer 0 1 0 1 1 0 bl V] Sh
TD9 T™H9

10 Hyst. 0 [ 0 1 1 0 1 1] 1A
TDA THA

11 Too Hot 1 0 1] 1 1 0 1 0 9A
b 4

Thie is an example of a simple temperature control
using four devices hooked to an eifht bit output port.
TD1-TDA & TN1-TNA represent the maximum temperatures
in each temperature range. They are located in a table,

The lines labeled Hyst, are interposed bhetween
lines where action i1e taken to provide hysteresis between
the on and off points of a device. They may not be
necedsary in a slow system but might be desirable in
a fast system with tight control.

The code shown represents the proper word to place
at the output port for proper control in any temperature
Tange,

Each pair of outputs would be connected to a
flip-flop for control of the respective devices,

Pack Temperature into 1 Byte Of Hybrid Code

Line Code label Instruction Comment
179C A581 PKTEMP LA SEC Do On The Minute
179E D020 ENE OUTFP
17A0 A 589 LD4 CTEMPL Divide By Ten
17A2 UA LsAa
17A3 A LsA
17A4 LA LsA
17A5 WA LSR
i A6 BS9A STA TEMP

AB AS LDA CTEMPH Use FF for overflow
17AA Cglﬁ CMP #8416 At 160 Degrees
17AQ 9204 BCC #$04
17AE A9FP LDA #$FF
1780 B59A STA TEWP
17B2 18 CLC Multiply CTEMPH
17B3 OA ASL By Ten
1784 QA ASL
1785 0A ASL

1786 OA ASL



1707 90073 BCC SKIP Test Por Over 100

17r9 18 CcLC If 50 Convert MSP'S
17PA E9AD ADC #$A0 To Hexadecimal

17RC 059A SKIP ORA TEMP And Combine % Bytes
178E 859A STA TEMP

17C0 €0 OUTF RTS

Additional Zero Page Locations
009A TEMP Compressed Teamperature

Although the temperature given by CTEMP is
completely general it requires two bytes to describe.
In order to reduce this to one byte and still provide
a quasi-understandable code a hybrid notation was
chosen. This code 1s limited to 0-159 degrees. The
four LSB'S are retained in decimal notation and the
four MSB'S are converted to hexadecimal.

ex. D6=136 degrees
Below 100 the temperatures can be read as deciml,

Frequency Counter Subroutine

Line Code Iatel 1Instruction Comment

0180 AQ01 FREQ LDA #301 Set 1/0 Forts

0182 D017 STA PRDD

01E5 A581 LA SEC Do For & Seconds
0187 A8 TAY

0188 2903 AND #3803

0184 FO38 UEQ RACK

018C 98 TYA

018D 2902 AND #302 Display Por Seconds
018F D010 BNRE DSPL b

0191 A900 LDA #8300 Zero Frequency Counter
0193 B5P9 STA INH And Count For Second 2
0195 BSFA STA POINTL

0197 85FRr STA POINTH

0199 F8 SED

019A AD0O217 L 1.DA PRD Stall For One Pulse
019D 2902 AND #8302

019F DOF9 FNE L »
01A3 ADO217 H LhA

01AL 2902 AND #302

O1A6 FOF9 PEQ

01A8 18 CLC Coumt One Pulse
01A9 AG01 1DA #301

01AR (SF9 ADC INH

01AD BSF9 STA INH

01AF AGQO LDA #300

01n1 65SFA ADC POINTL

0133 85FA STA P1ONTL

0185 A900 LA 4§00

0117 65FR ADC PIONTH

011:9 85F1 STA POINTH

018B A581 LDA SEC Still Second 27
01PD 2901 AND #8$01

01BF DOD9 BNE L If So Keep Counting
01C1 201F1F DSPL JSR SCANDS Display Count

o1Cck 60 TACK RTS

01CS 200003 RFREQ JSR KIM Start Here To Update
01C8 208001 JSR PREQ Every 4 Seconds
01CB 18 CLC

01CC 90F7 PCC RFREQ Loop

This is a subroutine which can be run by itself
by entering at 01C5 or under prorram control with
JSR PREQ. The output is the frequency at PB1 in Hertrk.

end
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fﬂaﬂt Universlity of Florida
Gainesville FL 32611
Well, I guess the time has come to stop enjoying the good stuff others have sent in
and to start contributing myself. The enclosed program was written for SPICA (Small
Portable Interactive Computer for Astronomy) to allow dumping and loading blocks of data
(ot code) under program control. I have put in lots of comments and it should be almost
self explainatory. The user defines a buffer area and dumps or loads that area at a rate
of sbowt 1000 bytes in 12 seconds. If an incoming file exceeds the buffer length reading
stops when the buffer is filled and an error flag is set. If the incowing file ID does
not match the requested ID the buffer {s filled and an error flag is set. We have a relay
on one output line connected to the REMOTE jack on the recorder to atart and stop the
tape. (Soon we hope to use a PHIDEC recorder for better control.) T use as ouch of the
KIM ROM es possible but I wish they had used more subroutines in there, its not as nice
as it could have been. With these subroutines a $29 caasette recorder can become a usefnl
digital data recorder at resonably high datas ratea (100 bytes per second + housekeeping).
Other Misc. Comments: s) We have used SUPERTAPE and SUPERDUMP/LOAD on a Radio Shack CTR-29
and & Radjo Shack Minisette.V (very nice because of the CUE feature) with few problema.
With the Miuisette-V we need to unplug the earphone when recording to get suceass- I bave
not good reason why 7177 But othertmight watch out.

b) A simple RS.232 interface plun pwer-qo'n, }l.;!l(‘l ia shown belov...cheap too (sort of).

oJT

Y 14 RI2ET WE YA i TTET
":Tl'f :— ﬁl(u:x e ~ KpcEvB
c) Msny contributions to KUN show 1/0 interfacing idcas....everyone should become familiar
vith the Motorola 68XX line of support chips (get their good data book). A major virtue
of the 6502 1s that it 1s cowpatible with all tbat good Motorola stuff....ignore M's
instructions to gete the addvessing with VMX aince aldress is always velid with the 6502,
1 have used the 6820 (PIA: L6 1/0 Lines plus 4 bandshaking control Lines) and the &850
(ACTA: good for laterface to a terminal or a large computer terminal port. They are
coming out with floppy disk and tape recorder support chipa acon.....I couldn’t wait and
s= using a NEC fleoppy controller weant for an BOBO {ugh) but wiah I had waited.
d) My 9 yaar oldy Jennifer Anne Olivery loves WUMFUS and thanks you for publishing it..She
runs KIM like a pro, they sure learn young.

BEr a0 P80t e SUPERJIUMP/SURPERLUAD 3Y JUHN P, ULIVER #%edosdesnns
DUPARTMENT Jf PHYSL.S AND ASTRUNIMY
UNIVERSITY UF FLURIUDA oGAINESY ILLE FL

THIS PRUGRAM ALLOWS THE USE OF THE KIM—] CASSETTZI TAPE
INTERFACLE TO HEAD ANU wRITE DATA 5L OCKS UNJDER PRUGRAM CONTRUL o
IT IS VERIVED FrUM JIM BUTTERFIEL)'S SUPERTAPE RUUTINES [N
Al M USERS NOTES 82 duUT EACH DATA JYTE IS WILTTEN AS AN B8-3IT
CHARACTER RATHER THAN AS Twld ASCII CUUDED HEX CHARACTERS. THUS
It OUYTLS ARE ODUMPED UH LDADED IN _ESS THAN 12 SECONUS, THE
TAPE FURMAT HAS BEEN SOMEwWHAT CHANGLD IN THAT THE NUMEBER
OF BYTELS IN THE RECURD ARE WRITTEN IN PLACE UF SAL/H. K1M ROM
HOUTINES AME USED A5 FAR AS PUSSIILE wHILE XEEPING FULL
SUBHOUTINE STATUS FOR THzSE PRUGRAMS.

Td wRITE A FILE: PUT STARTING ADJRESS IN SITFS/6
PUIl ENUING ADDR-=55 ¢ I IN SITF7/8
PUT FILE LU IN B1T7F9

THEN JSA SUPERD. THES HOUTINS CAV UE INTERRUPTEL AS LONG
AS THE INTERAUPT ROUTINES OO0 NOT 1OTAL MORE THAN (00
MICRUSZCONDS IN EACH 200 M]CROSECJINDS.

TO REAQ A FLE: PUTl | NPUT BUFFEI] AQDRESS IN SI7F57/6
PUT END DF BUFF-R ¢ | [N SsL17F7/8
PUT DESIRED FIL: 1D IN S17F9 (USE 300 TO GET
NEXT FlLEe REGAIDLESS OF ITS 1D ON TAPE)

THEN JSH SJUPtRU s THE PRJUGHAM wmiIL. RETURN wlTH THE DATA IN

Tk BUFFER AREATHE RECEIVED 12 Iy SJ7F9. AND A FLAG ($0CCB):
= 00 LUAD UK
= FF Ud = TF BUFFER UVERRUN
= FE OR = TE CHECKS )M ERRUR

A FiLE dV ERRUR YIELDS BOs TF, OR 7E,

THt LUAY RJUTINE IS RELOCATABLE » 10 RELOCATE THE DUMP HODUTINE
MULIFY The J5K'S TU OUTCHT. OJTCH@: JJTBT, AND HEKTA,

ANY TaPk RECORDER TONTROL ROUTINES g BE CALLED wEf ORE SUPERL
UR SUPERU.

NITe: SUPERAL ®iLL NOT RETURN TO THE CALLING ROUTINE IF THE TAPE
1S NUT HEAD ING PROPERLY.

L T L TL L T YT T T P e P S S e ——
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UKL s0CCH

[T FCo 2 SINTENOED INPUT 1O
talo FCuy 2 sUUFFEH END AJDR:ISS
LAHU FLEB U
LrLG oo 2 iLUAL FLAL wUHOD
LANG FCd 2
T FCo 2
CuuNT FL8 O
Thib FCu 0
NPUC FCu 02
TiHG Fs sl
FCu 303
FCB *Te
Ukt s010) JSUPERDJMP STARTy AT 80100
SuHEAu LA #SAD i'STA®* UP LUDE FJUR VEH
STA v

45 INTVeH INITIALLZE vEd

LIA as2?

STA  GANG $SUD UUTPUT wJHL

LOA sSHF JUPEN CHANNELS

SIA 2Bub

LUA #3220 JS5ENL 32 SYNC CHARACTZRS

S5TA T1C s5AVE CHAR COUNT
LUA #3810 sesssSYNC sasse
HIiCL PHA iSAVE (HARACTER
JoM  JUTCAT
B A SHESTURE CHARACT:R
ST S N 14 SREDUCE CUUNTER
BNE  HIC) EINISM DT
LOA  #B2A SHEND ver
JSH JUTCHIT
LLA #8300
4o 0UT8T
St iCUMPUTE & OF UWYTES sese
LUA  EAL ieees TU Bt SENT seee

sHC SAL »e AVE NAL sese
PHA HE dTENMD ON STA_K
LDA =AM

SHC SAH

JaK uulBI JOUT PUT NBA

PLA SGET NBL AND ssee
J5R OUTHT iessallUTPUT

LOA 1D $3ENDeees

JSH  JUTHT ..l
SukuPl 4JSH  VEY GUT BYTE USING vEH ssee
see s AND SENLD T
NCREMENT FOUR NoxT BYTE

H
JoKr INCVES ;1

SARE wk AT <ses

ie

LMP AL ess ENU ADDRESS 7
LOA VEU+2

S6C  EARM

BLL SUPUPL INOT FINISHED.GE] MURE
LUA  #82F ibEND *r

JSH  UUT LT +SEND CHECKSUM

R1s
RV §19 ) BHA JHEX QUTPUT RGUTINEISAVE WYTE
LSH
LSH
LSH
LSH
JSH HEXTA PGET 4 M58 AS ASLII
JSR  DUTCHT ;wRITE IT
PLA iRESTURE BYIE
JSR HEXTA JGET & LSH AS ASCTIIE
JSR  JyuTCHI ;wRITE 1T
w15
HLXTA AND  #30F iMASK OFF & LSHB
CMP 880A
g
bMi HEXTAL
ADC 8307 «A TD F
ALXTAL ALDC #8830 ;0 TO 9
k1S
UUTCHC  JS5H LT SCHECRSUM CALCULATION

LuUICHAT  LDY #3308 VLT FOR BAITS
STY  CUUNT SSAVELITT COUNY

TRY LOY 802 iSET FOW 3FPHASES
51Y TRIB iSAVEPHASL COUNT
LUN LD® NPUL.Y 8 JF Ls/2 CYCLES
PHA P SAVE (HAKACTER
LuNl Sl iDISALLE INTERRUITS
LUNZ OIT  CLXRDI T IMER DUNET

BPL £O0N2 INOGwALT
LUA TIMGeY GET wAlTl TIME IV MICRO ...
STA  Cuxiv PreseSECUNDS FUR T IMER
LOA  GANG SEFLIP outputsl Tt ---:

EUR #2380 seees HETWEEN JAND
STA SHD sOUTRPUTEHLY

cul sLNABLE INTERAUPIS
STA GANG +SAVE pUTPUTBLT

DE R JALL CYCLES SENT?

byE  <DMN) iNDeSENU MURE
PLA sRESTURE CHARACT:=R



b (F [VEN. Tl Ne LESSPHASE Tu GU
?::3 go ?J BLU S5LT?2 MU THIS 1SPHAS: 3
Clb9 30 °7 [T Y W LLPHASES UUNE
Cluls  4A Lok FGETULT eeee
Cluc 90 LA BlL LUN H o 1F LT 1S *1" seus
CIBE A 7~ SETL LuY e3C0 iesee LHANGL TD <400 HZ
ClLO0 FO vou LEU  LUN ifF URCED HRANCH
Cl1c2 Co Ct RUUT veC Cuunt JUNE LESSUILT TO L0
CiCa LC L bBheE  TRY
Cice 0 & K1Y iALL LONE
c20¢ dHL  »020) iSUPERLGAD START> AT 30200
€200 AD F917 SUPE~L LLA IUL i5TUKE e e
€263 85 CH >TA DESIY + « INTENDED ID
CelCS AD FTIT LLUA  EAL iSTURE bUFFER ENJ ADDRESS
€208 85 C9 STA EALB
c2cC AD FBIT LUA EAH
C20U B85 CA ~ STA &AM
020F A9 OO LUA #3000 INITIALIZE eeee
0211 8> STA
0213 8u Fo1T STA
0zZ16 A9 60 LDA
c2l8 80 EC17 STA ETURN UUT UF LJADT
c218 2¢ BC1H JSK UOH PATCH ADDR:SS DNSTALK. LU T (DADT
€21t 8D F917 PATLAH STA c GeT HELRE FROM 3190C.seJdMP ViD
6221 (¢S5 c8 Cmp NTENDED 10 7
£223 FOQ OA 190 >
0225 A9 00 LuA IV eeee
G2e7 G5 (o Cup uk ?
0229 FO 04 bew S
c22u A9 80 LUA ASET ERHUR FLAG sesse
6220 85 (8B STA AND COUNT IVUE
022 A9 8D PATLAZ  LoA UPLDUE
cz231 8v ECI7 S5TA  Veo SRECREATE v-H STIRE INST
€238 18 cLc VCLE AR CARRY FUR ENUDING ADD CUMP
D235 AOQ EELT LUA  VEU+2 st @ UF BYTES _ saess
0238 7TD FSIT AUC  SAL iesss AOD SAL eees
0238 80O FTIL7 STA  EAL iesee TU GET EAL
023t AU EDIT LUA  VEUJ+l  GET @ UF BYTES 4 seee
L2a1 0 F6ILT AuC S AM ie ADD SAH ceee
c24ans 8u FB1 T STA ZAH 10 GET EA
0247 20 3219 43K UINTYLD jLLLAR CHKSUM,SE] WP VED
N24aA 20 241A PATCHL JSR  RUCHE sGET NEXT HYTE (ACC HAS 781T ASCIL) seee
C240 AD EALT LJA S0 GET THL FuLL BBIT owylg
D250 20 acC19 J5R VO TO CHECLK Su4
€253 20 EC17 JSR [}
256 20 EA19 JSR  INCVLU ; INCREMENT VEs AJXODRESS FUR STURE
€259 AL EDI7 LUA VEB+] +LbD ADLURESS?
025¢C 5 €9 LMFE EALU s FER END 7
025E * LO 02 BNE  PAICH3 NuU
0260 FO C5 bEQ PATCHA ;MAYDE 7
0262 CD FT7I7 PATCHI WP AL +RECORD END?
(265 00 E3 BNE FATCHI (NO. GET MURE BYTLS
C267 AD ELI7 PATCH4 LUA VEU+2
020A (5 CA CHP & AHH JHUFFLR END T
c26C 0LO OF BNL  PATCHS 8}
026k CD F817 Lup L5U RECORUD ENO 7
€271 o0 28 BNE iNUs LRKUR EXIT
0273 AD ELIT LJA  vED41 LUs CURDER BYTE ALSO JK?
0276 D F717 MNP Z AL
Car9 ©pO 29 BNE L RNUKZ (NU. £HROR EXIT
0278 F0 05 BLu PATCHG
0270 CO FBIT FATLAS NP LAH iKELUKD END 7
0280 00 B bBNE PATCHI iNU. CONT INUE
0282 20 241A PATCHL  JS5H HOCHT sLeT ENUING CHARACTER
0285 (9 2F CMP  # a2k itrey
0287 00 108 BNE  LRkUR
0289 20 F319 : JSk  AUBYT sLET CHELKSUM LU
€28C (UL e747 CMP L HKL SUHMECKSUM Ox?
028F 00 C8 bBNE  ZRKHUK
0291 20 k319 JOR  HUUY1  juel (HECKRSUM HI
C294 CU EBL7 CME L H
0297 FO Ca Beu EXI7
0299 C& (8 [ L L1 beL  LFLO ifF UK TeE = CHECCSUM ZRROR
€298 C&6 (v ERRKRUK2 Db +FF UK 7F = UOVERYUN ZHROR

C LF_ou
¢ Bus TE uUw TF INUICATES LU EWROR
RTS i RETURN

KIMST COMMENTS

From the rcsponse I've received concerning the KIN to S-100 bus
¢dcpta@ being offered by FORETHOUGHT PRODUCTS, 1'd 4ay thexe are a numbexr
of datisfied users. Nothing but words of praise fox the product, 40 4ar,
With S-100 memory running as Low as $125 for 2K kita |BASE 2), the scheme
deems like a rcasonable method for system expamsion., As far as assembled
S-100 boards are conceaned, the only ones that I am familiar with are the
KENT-MOORE products. They market video and memory boards which seem to
work as well as they Look. movre



By the way, I've been informed that FORETHOUGH PRODUCTS have cleared 2@
up any problems with their telephone service and are now accepting VISA
(BankAmericard). Thein phone number &s (503) 485-8575. They indicate
off-the-shelf delivery.

BASE 2 INC, PO Box 9941, Manina del Ray, Ca 90291 (213) 827-4499

KENT -MCORE INSTRUMENT CO., PO Box 507, Industrial Ave, Pioneer, Oh 43554
{4i9) 737-2352

FORETHOUGHT PRODUCTS, PO Box 386, Cobuag, Ox,, 97401

RANDOM ACCESS CORNER

Hexe's a new featune of the NOTES for those who have special meeds...

PEN PAL NEEDED - P, A. Ras, H. Goaterhof 138, DELFT, NETHERLANDS
Mr, Ras also meeds info on Friden Flexowritea/KIM intexfacing.

BURRQUGHS TERMINAL/KIM-1 INTERFACE infc needed by Gene Mooxe, 817 Windsor Rd
Cumberland, Md.21502

BRINGING UP 8K USI BASIC ON KIM? ox tay«ng Lo bring {t upt...get in touch with
Depald H(XL,” 80 Evans Ave., tast Haxtford, £t. 06118

FORTRAN I1 FOR THL 4t27---"We'ae thinking about offering it derending on
{nlcrest., Send SASE and info on what software you- nced
te GTNLSEL MICROCOMPUTIRS, 79 Geresee St., Piffard Ny p14533"

GERMAN USER GROUP CGETTING STARTED in fhe Frankfurf area. Fox more info,

coniact Taich Scheiber, Bealineax St. 10, 62346 Eschborn,
Weal Geamany.

KIM-3 and/on KIM-4 desperately needediil contact JOHNSON COMPUTER
(218) 725-4560

WASHINGTON AREA KIM FNTHUSTASTS who are interested in staxting a KIM KLUB,
dend a S.AVS.E. ox cafllll WAKE c/o Ted Beach, 5112
Witfiamaburg Blud, Axfingfon, Va 22207 1703) 538-2303

MICRO-SOFTWARE SPECIALISTS INC., 1911 Meadow Lanme, Axlington, Tx 76010
Rave arnounced that they have cleared up the prodblems
wi(th their assembler mentioned in our newsletfer. They
are accepling VISA at [(817) 274-0291

WANTED: KIM-Z or KIM-3 RAM board for memory expansion, Contact Kenmneth .
Ensele, 1337 Fosafer Rd., Napa Ca 94558 (707) 2746-5014

FOR SALE: KIH-1 and expeamintation accessories used in TERC microprocesson
workshops. Valued at $500.00, will sell fox $300.00.
Ww. L. Sadlex, 2090 Easy Street, Waukesha, Wi., 53186
(414) 547-9391

SRR OEPIRIITIPRRIRNEIRRINY

BOOK REVIEW SECTION from Chaxfes A. Mills, 677 Lippincott Ave,,
Mooxestown, N.J. 08057

UNTQUE PROGRAMMING BOOK ®%® HOW TO PROGRAM MICROCOMPUTERS by William
Baxden [SAWS 3¥.95T explaing looping, stacks, List procesding, bif manipu-
fation, etc. The unique deature {4 that alfl program explamations are fox
the 8080, 6800, and 6502 40 one can see how each {8 programmed o do the
same thing. Twenty utilily programs in each system are provided for comp-
arison of coding requirements.

{Ive seen this book and can also arecommend it.....ERIC)
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Sizpson, Richard S., “A Date with KIM"
Byte 1, ¥o. 9, pp. 8-12 (ay 1976)
Description of the features of KIM-1,

Microcorputer Associates, 111 Main St., Los Alros, CA 94022

"Jolt Microcomputer” X

Radio-Electronics 47, No. 6, p. 66 (June 1976)
Includes description of JOLT, based on 6502, and gives demonstration
program using DEMON Menitor,

Travis, T. E., "KIM-1 Microcomputer Module"

Microtrek, pp. 7-16 (August 1976)
Notes and programs for KIM-1 iocluding Drunk test and several
useful routines.

Anon. , "nbs Technology - KIM MCS 6502"
Interface Age 1, Ko. 9, pp. 12, 14 (August 1976)
An announcement of the KIM-1.

Rankin, Roy and Wozniak, Steve, "Floating Point Routimes for the 6502"
Dr Dobba Journal 1, Wo. 7, gp. 17-19 (August 1976)
Calculations from 10-3% to 10+38 with 7 significant digits:

Bradshaw, Jack, "Monitor for the 6502"
Dr Dobbs Journal d, No. 7, pp. 20-21 (Augugt 1976)
Monitor a la OSI.

Garete, Mark, "Lunar Lander for the 6502
Dr Dobbs Journal 1, No. 7, pp. 22-25 {August 1976)
A game requiring TIM Monitor and a terminal.

Gupta, Yogesh M., "True Confesslons: How 1 Relate to KIM"

Byte 1, Ne. 12, pp. 44-48 (August 1976)
A series of notes on KIM-1. Includes Clock Stretch and Random
Access Mewories, Bus Expansion and modification of drive capability
usiog tristate drivers, Interrupt Frioritizing Logic and Halt
Instruction,

Thompson, Geo. L., "KIM on, Now"
Byte 1, No. 13, pp. 93-94 (September 1976)
Hotes on uaing KIM-1.

Wozniak, Steve, “Mastermind: A NWumber Game for the 6502"
DDJ 1, Wo. 8, pp. 26-27 (September 1576)
A number game adaptable to KIM-1 with terminal.

Baum, Allen and Wozniak, Stephen, “A 6502 Dissembler"
Interface Age 1, No. 10, pp. 14-23 {September 1976)

Kjeldsen, Tony, "Next of KIM" (letter)
Byte 1, Ko. 14, p. 136 (October 1976)

Pittman, Tom, "Tiny Basic for 6502" L

DBJ 1, Ko. 9, pp. 22-23 (October 1976)
Availeble from ltty Bitty Computers. TB650K (0200-0AFF)
is for KIM and wmost homcbrew 6502 systems with RAM in
first 4K of wemory.

Anon., "Build a Simple A to D"

Interface Age 1, No. 12, pp. 12-14 (November 1976)
Simple circuit, 6502 software, 16 locations. Use to
Interface a pot or a joystick.

Pollock, Jaces W., '"1000 WP!l Morse Code Typer"
73 Mag. No. 196, pp. 100-103 (January 1977)
Use of Elli-1 for sending code at 9-1000 WPM from a keyboard.

Robbins, Carl ti., "Tbe Microprocessor and Repeater Control"
QST 61, No. 1, pp. 30-34 (January 1%977)
KIM-1 control of repeater functioas.



Cushran, Rotert H., "Bare-bonecs Develepment Systems Mike Good Learning
Tools"
EDN 22, No. 6 (March 20, 1977)
See also 22, No. 8, pp. 104-111 (April 20, 1977)

22, No, 4, pp. 89-92 (Tcbruary 20, 1977)

22, No. 10, pp. B4-%0 (May 20, 1977)

22, No. 12, pp. 79-84 (June 20, 1977)

Use of KIM-1 in a music program is detailed in April 1977 issue.

Salter, Richard J. and Burham, Ralph W., "Navigation with Mini-0"

Byte 2, No. 4, pp. 100-109 (April 1977); See also Byte 2, Ko. 2, p. 62

(February 1977) and Byte 2, No. 3, p. 70 (March 1977). ’
Several articles in a series on the Omega Navigation System and
the Mini-0 Receiver driven by a KIM-1 processor. Developed at
the Ohio University Avionics Engineering Center.

Haas, Bob, "KIM-1 Memory Expansion"
Kilobaud, No. &, pp. 74-76 (April 1977)
Adding the S.D. Sales 4K Low Power RAM board to KIiM-1.

Cordon, H. T., “Stringout Mods"
ppJ 2, No. 2, p. 8 (February 1977)
A 6502 program applicable to KIM-1 to relocate blocks of
instructions in RAMs.
Sherman, Ralph, ''A 650X Program Relocater"
DDJ 2, Wo. 4, pp. 30-31 (April 1977)

Ockers, Stan, "TV Sketch Program"
bbJ 2, Wo. 4, pp. 32-33 (April 1977)
A program for use with KIM-1 equipped with a Southwest Tech
Prod Co. Graphice Board CT 6144.
Simpson, Rick, "“Come Fly with KIM"
Byte 2, No. 6, pp. 76-80 (Junc 1977)
Load 12K of memory im two minutes with a “Fly Reader" for
paper tape.
Lancaster, Don, "A TVT for your KIM"'
Kilobaud, No. 6, pp. 50-613 (June 1977)
TVT-6L i a low cost method of providing a TV monitor for
KIM-1. Uses minimum new hardware but depends on a software
program in KIM-1 memory for handling characters. Uses a
low cost TV (Pansonic T-126A) for momitor.

Lancaster, Don, "Build the TVI-6"

Popular Electromics 12, No. 1, pp. 47-52
A lov cost direct video display based on KIM-1 scftware and a
minimm of added hardware. Slightly different than the TVT-6L.

Pickles and Trout, P.0. Box 2270, Goleta, CA 93018 "TV Mod Kit"
Deioiled instructiens and kit of parts for conversion of o
low cost ($80 approx.) Hitachi SX Chassis (Modcl P-04, P-08,
PA-8, etc.) for a TV Moniror.
Grater, Robert, "Giving KIM Some Fancy Jewels"
Byte 2, No. 7, pp. 126-127 (July 1%77)
Adding a remote LED display for the K1M-1.

Runyan, Grant, "The Great TV to CRT Monitor Conversion"

Kilobaud, No. 7, pp. 30-31 (July 1977) .
Although not specific to KIM-1, this article is useful in
adapting a monitor to KIM. Uses inexpensive 12" Hitachi
Model P-04, P-08, PA-4, TA-8. See alsc Sams Photofact
Felder 1 Set 1601 or Folder 3 Set 1501.

Fish, Larry, "Troubleshoot Your Software”
Kilobaud, No. 8, pp. 112-113 (August 1977)
A trace program for 6502.
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 JORSON

CPUTER (216) 1254560

PRELIMINARY INFORMATION ON MICROSOFT BK BASIC FOR KIM-1

Variable names must start with an alphabetic character,eg. A, Al, A(3,7,2), ZULU

String (literal) variable. names are followed by a dollar sign,eg. A$, ZULUS, A${Z,3)

Although variable names may consist of more than two characters, only the first two
characters uniquely identify the varable,eg. COST is the same as CORE

OPERATORS: -, ¢, =, /, %, NOT, AND, OR, >, <, ©, <=, = >z

STATEMENTS FUNCTIONS STRING FUNCTIONS COMMANDS

TIER ABS(X) ASC(X3) G

DATA ATN(X) CHR$ (1) LIST

DEF Cos(X) FRE(X$) NEW

DIM EXP(X) LEFT$(X$) NULL

EXD FRE(X) LEN(X$) RUN

FOR INT(X) MIDS (X$,1,J)

G710 LOG(X) RIGITS(XS,1)

Gosus PEEK(X) STR$(X)

IF...GOT0 POS(1) VAL(X$)

1F. .. THEN RND(X)

wpPUT SQA(X)

LET SIN(X) ¢ Erase typed line

NEXT - SPC(I) SHIFT/O or « Erase last character

ON...G0TO SQR(X) : Seperates statements on same line

N...GosuB TAB(I) CONTROL/C Interrupts execution or listing

POXE TAN(X) CONTROL/O Inhibits output to terminal

PRINT or ? USR(1)

READ

REM Both versions of BASIC use page zero and page one. They start at 2000HEX.
RESTORE Although they are meant to be used with serial terminals, 1/0 pointer
RETURN locations are provided. The USER, PEEK, POKE, and WAIT statements are
STOP used to link BASIC to machine code programs and the XIM-1 ports. The

6 digit version uses two-letter symbols for error messages. The nine
digit verszion spells out complete error messages. When executions or
listings are interrupted by mcans of the CONTROL/C or an error, BASIC
indicates the number of the line it was about to execute or list.

TAT ¥ ] TRECISION | LOADS AT | ¥ OF BYIES] WIN. SYSTEM WAM] WANGE PRICE

XB-6 6§ DIGITS 2000HEX 8257 12000 10E-32 to 10E+32 | 97.50«

KB-9% 9 DIGITS 2000HEX 8802 12000 10E-32 to 10E+32 | 125,00«
" STERMS: PAYMENT WITH ORDER. ADD $4.00 FOR SHIPPING AND HANDLING. OHIC RESIDENTS ADD 4.S%

SALES TAX ( $4.39 for KB-6 and $5.81 for KB-9 )

Microsoft 8K BASIC for the XIM-1 is furnished on cassette with complete documentation,
including & 239 page Schaum's Outline Series' Theory and Problems of Programming with
BASIC by Byron S. Gottfried, Ph.D., McGraw HilT.

P.0. BOX 523 MEDINA, OHO 44258
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