 JOHBON

OD_SMUC.“.N_M (216) T25-4560

PRELIMINARY INFORMATION ON MICROSOFT 8K BASIC FOR KIM-1

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

_String (literal) variable. nases are followed by a dollar sign,eg. A$, ZULUS, A$(2,3)

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

OPERATORS: ~, +, ~, /, ¢, NOT, AND, OR, >, <, <>, <=, =, >z

STATEMENTS FUNCTIONS STRING FUNCTIONS COMMAN

TLERN ABS(X) ASC(X3) CONT

DATA ATN(X) CHRS$ (1) LIST

DEF COS(X) FRE(X$) NEW

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

END FRE (X) LEN(X$) RUN

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

@10 LOG(X) RIGHTS(X$,1)

Gosus PEEK(X) STR$(X)

IF...OT0 POS(I) VAL(X$)

1F...THEN RND(X)

wpuTr SGN{X)

LET SIN(X) ¢ Erase typed line

NEXT - SPC(I) SHIFT/0 or « Erase last character

ON...GOTO SQR(X) . Seperates statements on same line

ON...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 KIM-1 ports. The

6 digit version uses two-letter symbols for error messages. The nine
digit version 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 ¥ 1 PIRECISION T IOADS AT ] ¥ OF BYTES] WIN. SYSTEM RAMT FANGE PRICE
xB-6 6 DIGITS 2000HE X 8257 12000 10E-32 to 10E+32 | 97.50«
KB-9 9 DIGITS 2000HEX 8802 12000 10E-32 to 10E+32 | 129,00«
STERMS : PAYMENT WITH ORDER. ADD $4.00 FOR SHIPPING AND HANDLING. OHIQ RESIDENTS ADD 4.S%

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

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

P.0. BOX 523 MEDINA, OHO 442358
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We'zre beginning to feel like nomads here al the USER NOTES! As you can
see from the new retuan address we've moved again. 1'd like to thank you
for your patience. T1've decided to make this a double issue fo help make up
for the delay. Hope you notice our new mai{ling labels. KIM (s now doing a
Little work for the newsletteax {i{L's only fitting, rightt}, See the "SOFT-
WARE REVIEW" for mox info on this godsend of a software package.

ATTENTION NEW SUBSCRIBERSIIIIIIII

Unfortunately, we are complelely s0ld out of back i{ssues to the news-
Lettex., 1§ you signed up for {ssues ! thau 6 you are automatically being
set up for issues 7 thau 12 instead. Plans for reprinting have not been
finalized. As soon as things axe nailed down as far as price and availability
axre conceaned, that info will be passed along {n the NOTES.

57109 CALCULATOR CHIP AVAILABILITY

In the last {ssue of USER NOTES, the new RPN calc., chip from NATIONAL
was mentioned as a idea for a KIM interface. 1% is adveatised as being
available from TRI-TEK INC., 6522 N 43ad Ave., Glendale, Az 85307.

The price quoted is $21.927 for the chip and data sheets ox $2.00 for
the data sheets alone.

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 Mothenboard (& back cn the production List and should
be quailable {n December, The KIM-3A, long awaited 8K replacement boaad,
witl be delayed indefinately.

- ~

\ Hodgver, dan't despainlil 1t i possible to nmnuamvamwm, of the S-100
0 \the KTMA4 sa~w~mvonan. In fact, an applicatiofi note -descaibing ope
uladis avaXlable fhgm MOS TECHNOLOGY.  This app. mote dEscaibeds :

However, don't despainill It (s possible to adapt boards of the S-100
genxe to the KIM-4 motherboard. In fact, an application note describing one
sduch adaptation (s available from MUS TECHNOLOGY. This app. note describes
the mechanical and clectrical intenface necessary to add a KENT-MOORT ALPHA-
VIDEO ox thedir 4K RAM boarxd to the motherboard. These two particular S-100
boards axe fully assembled and tested and worked well.

Othex $-100 boards could also be adapted, but due to the wide variance
0of signal requirements necessary for the seemingly "standard” bus structure,
all othex adaptations arxe left up to the clevenness of the user.

KIM-1 USER NOTES axe published bi-monthly by Erxic C., Rehnke, 109 Centre Avenue,

W. Noxriton, Pa. 1940]1. Subscription rates are $5.00 for six {ssues |U.S. §
Canadal..$10.00 for aix {ssues elsewhere. No part of the USER NOTES may be copied
{or commercial purpose without the expressed written peamission of the publishex.
Axticles herein may be reprinted by hobby or club newslettens as Long as propea
caeddt 44 gdven and the publishen {s provided with a copy of the u:ownnan~e=.

9COPYRIGHT 1977 by Exdc C. Rehnke

SOFTWARE REVIEW by the editox

seenssseersa Get "HELP™ from the COMPUTERIST......

HELP is a senies of application programs which {nclude a mailing List
handler, a text editor and printing package, and an infoarmation 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-copy texminal {which {s necded fox all thaee packages). But,
come to think of it, you could probably get away with using one am the fow
cost impact printeas out on the market,

Anyway, the software {4 really exccblent. P"HELP"™ {4 actually an intex-
pretex-style parameter-passing Language which {5 very well documented and
worth every penny of the $15.00 padce fust Lo see¢ how {t works! 1t would
deem fairly straightfcrwand to adapt this style of mini-inteapreter to
about any kind of application, such as; data collection, text editing, word
processing, game playing, disc-file management, etc.

ALl sonts of neat things can be done with a littte imaginationl!

"HELP™ REALLY 1S THPRESSIVEIIIII11]1Seeing KIM doing some useful woxrk
for the newsletten (s a thaill that fust can't be descazbedli!!

1 highly recommend that you get mexe info on the "HELP" mailing list
package as well as the rest of the "HELP" packages. Each are $15.00.

Fox the latest informatiom, write: The COMPUTERIST, PO Box 3
S. Chelmsford, Ha 08124

P.S. Ask for their complete catalog and a copy of theia simplified
6502 op-code table.

6502 va. 180

Want to know which chip comes out on top? Then get a copy of KILOBAUD #1).
Tuan to page 20 and read the article. 3

280 Freaks---eat you heaxts out 11
L] [ AN RERRERNERRDR D]

...GOUD GUYS REALLY COME THROUGH 11

Tn issue #6, 1 asked for volunteers who would be EMM-:m>~mr:n~u.m=~x
other members of the group by answering queslions elc. roug ¢ madil, Here
are the fdirst a» the mmqam quy " DON'T FORGET TO mmzn A SELF-ADDRESSED-
STAMPED-ENVELOPE with gour correspondence 80 our friends don'l go broke.

Baruce Davidson, Box 1738, Bismarh, ND 58501

Mike Jerabek, c/o Univernsity of New Hampshire, Physics Dept., Demeritt Hall,
Durham, N.H, 03824 (SOFTWAKE)

Stan Bowling, 828 N, 31St., Colorado Springs, Colo. 80904 (HARDWARE § SOFTWARE)
Alan Jorgensen, 14007 N. 35th Daive, Phoenix, Arizona 85023

John Fallisgaard, Apt. #6004, 1101 S, W, Phwy,, College Statiom, Tx. 77840
{HARDWARE § SOFTWARE )

Thomas Baay, Apt, *5, 1945 N. Oakland Ave, Milwaukee, Wisc. 53202

. 1§ your Looking for a bit of fame {not much fortune|) then add youx name
to our ghowing liat of "GOOD GUYS",

Exie.....
"eRee




Philip A, Wasson
9513 liindry Pl.
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 XX
N¥ 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 address,
starting at the value of the PC.

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

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

The last line shows the contents of the rcgisters.

The program consists of a software driven graphics
generator, a display formatter, and a monitor, It resides
in $0200-303FF,

MEMORY ALLOCATION:

O03ER-Q3FE SECMENT FORMAT TABLE
03EQ0-03EA CHARACTER FORMAT TABLE
03B81-03DF LINE FORMAT ROUTINE
03A9-03B0 PATCH AREA

0350-03A8 DISPLAY ROUTINES
0303~035F DSPRFG

0270-0302 MONITOR

022B-026F HFADING TABLE
021B-022A EXIT ROUTINE

020D-021A PATCH AREA

0200-020C INITIALIZATION OF NMI VECTOR

Here are the locations of several useful subroutines:

0303 DSPREG - Displays all registers,

0360 OUTBYT - Displays a byte in A,

036B QUTCHR - Displays a symbol if bit 7 of the accumulator
is off, Symbols displayed are: 0,1,2,3,4,5,6,7,5,9,0,
A,b,C,d,E,F,0,i,P,B in order of the numeric value of
the five low order hits of the accumulator,
If 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. b
Bits 5 and 6 are vertical and horizontal reset, ! 5
respectively, d
0374 OTSEGS - Displays a symbol in the following 8 segment . A1y
display format, with the bits in the accumulator ‘

indicating the corresponding segments to be displayed. 3

!
!
!
i

038B NFWLN - Returns beam to left margin and down one 1i '
058F NEWPG - Returns beam to top left margin.

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

CONSTRUCTION AND USE

Construction layout of the oscilloscope driver
circuitry is not critical, but lcads should be kept as short
as possible. It is important that the power supply be well
regulated for a stable display. A 30Y or 7405 type regulator
is adequate.

Some uscrs may want to usc a CMOS 4355 instead of the
TTL logic.

1f your oscilloscope does not have a Z axis input,
the following circuit is suggested. This circuit deflects
the beam off the screen during the blanking period,

+

_w 16189
PAO —_ . —_

To use the program, connect A-15 to F-6 on the KIM
connectors and begin execution at $U200. This sets the NM]
vector to $0270., Now, when you press the ST key, you will
be in the TRACE ronitor. This monitor is just like the
KIM except it is always in single step mode (even though
the SST switch is off!) 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 .
continuously on the third line of the display.

Set your oscilloscope to x-y input mode and the
horizontal and vertical attenuators to ahout .2V/cm DC,
Connect the x, Y, and Z inputs to the driver circuit,
Adjust the beanm 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 be slanted. To correct this, adjust the 50K trim pots
for horizontal lines and vertical marcins.

If the scone display appears to be written in
hieroglyphics, the beam blankine 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 routine. This reutine
sets thc 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 tale at least 2 cycles,
and the interupt is inhibited until the instruction is complete,
only one instruction is executed before the NMI occurs.
Thus a single step function is performed.

Z1B AD 03 17 INTEX LDA PBDD

21E 29 7F AND =$7F

220 8D 03 17 STA PBDD

223 A9 28 LDA =$28

225 8D 0C 17 STA CLKITI more .
128 4C C8 1D JMP GOEXEC



TRACe ANDS+LJ

In beburinr large programs with manvy loops it is

desirable to usc conditional tracine, To do this, the
user must write a routine to test the desired conditions
to be traced. lLocations ¢0237 and $0288 are set to the
address of the test routine (low order hyte first,
of course). Tf 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 A~Q,

TEST LDA $F3 GET VALUE OF X
CMP =2
BCC TRUE SINGLE STEP IF X 1S LESS THAN 2
LDA $F3 GET VALUE OF ACCUMULATOR
CMP =3
BEQ TRUE SST IF A=0
FALSE PLA
PLA
JMP $U21B EXECUTE NEXT INSTRUCTION
TRUE JMP $1E88 RETURN TO TRACE MONITOR

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

EXAMPLE: 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 oscilloscope screen.

200 AZ 11 SLOMO LDX =§11 ;SPEED CONSTANT
202 8E OF 02 LP STX SAVX+]

205 20 03 03 JSR DSPREG

208 20 6A 1F J5R GETKEY

2UB AA TAX +SET FLAGS IN P REG

20C FO OA BEQ TOMON

20E AZ 00 SAVX LDX wt.®

210 CA DEX

211 DO EF BNE LP

213 68 PLA

214 68 PLA

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

218 .4C 88 1E TOMON JMP $1F88 ;RETURN TO TRACE MONITOR

To start SLNMO, set $02b7 to $UO and $0288 to $02
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 GO,

Yy # counrer Yo 412 ¥ Mmarg
BLANKING 1S NEECSSARY
(113
oK ZourT
PB4 AN 308

ALl RESISTORs Yw

ADDR
0s00
g210
220
0,30
0240
0450
0260
0270
0240
0490
UeAU
[13:1)]
v2Co
G200
124 o]
02F0
0300
0310
0320
0330
0340
0350
0360
0370
0380
0390
03A0
03B0
03Co
03p0
03E0
03F0

ot

PA2 (A9 L.&Vool
PAY (4-9) >3

89 02 00
AD 03 17

2 0C 13
8v 83 84
§7 87 83

80 88 13
8> FO 8,

F$8 20 19
4C C3 10
39 0A 0A
FC 2A vl
10 A> FA
FF 4C Y
FA A5 1O
AZ 00 AS
F6 A9 01
20 B1 03
8B 03 AS
03 68 88
03 CA DO
30 2A 3E
03 30 04

A9 46 DO’

49 00 8D
0n 00 00
N0 F6 AS
03 A9 13
88 03 A2
FC 30 6F
1E 01 E6

PAS (A€

PA4 (A9 l_pvo»IA

PA3 (D)

(D .

erd




9 Hindry P1, .
Los Anpeles, CA 9004

TWO "NEW" INSTRUCTIONS FOR THE 6502

llave vou ever wondered if those undefined op codes
for the 6502 do anything? Kell, there are at least two
"new'" instruction that T have discovered, First let me
warn you that they are undocumented and are subiect to
chanpe by the manufacturer. Also they are a little strangpe,

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

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

The second op code is 9E, T 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 iero".
The only addressing mode is absolute indexed by Y, It does
not appear to set any flags.

There also appear to be some redundant op codes,
such as, 66=C6, 6A=0A, etc. My search has by no means been
exaustive so there may still be some more undiscovered
instructions.

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

Come cormments % corrections frem- pipe Firth, 104 N. St. Mary, Dallas, TX 75214

Before going to the main point of my letter, I want to say that I have

wy programming for my Polymorphics Video Board running nicely. It has the
built in ability (by changing a flag) to work with 32 or 64 character

.1ines, alloving for the wiring scheme of the Poly board (ie. ignore address
1line 5 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 editing and writing of the screen to tape
and loading from tape to the screen.

1 am about to buy the BX base 2 (advertised in ON LINE)} S-100 board, which
is $125 for the slower speed I can use and is by far the cheapest I have seen.
®ill let you know.

MORE TRIAC

It may be s bit late, but I do have to point out e couple of things about
the notes on running s triac from KIM in issues 3 and 4. The original (#3,p.8)
works much better if the losd is attached to MT2 and the plug or power supply
is to MT1 (in other words, exchange the labels at the right of the bottom
diagram op page 8.)

1 am scmevhat surprised the circuit snhown in the diagram in XUN4 {p.6) works
at all, for several reasons. First, 1 believe the resistance connectiou from
the photocell (shown as 10X) should go to MT2 and not beyond the load.

The flicker that is mentioned can come from either of two sources, both
of which should make the circult 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. Secondly, making an incandescent lamp 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
needed for the triac. Well, sametimes, due to slight shifts in the character-
istics of the lamp and the cell and the triac the trigger signal will either
come late in 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, besides the light effect.) I think
examination of the Triac wave forms will show a very sloppy output that may
bharm some motors. Take care.

aw p A. Wasson «

MORE ON THE TRIAC FROM: G. THOMPSON: 39 JUDSON ST. ROCHESTER, z.«, 11

"HERE IS A REVISION ON CASS LEWART'S TRIAC INTERFACE (83¢ P. 8§)
L
THAT IMFROVES SHUT OFF.

IWAS RUNNING A 25W. BULB AND NOTICED THAT SHUT-OFF WAS NOT IMM-
EDIATE-THE BULR WOULD GLOW AT HALF RRILLTANCE FOR A SECOND OR SO-
THEN EXTINGUISH. A SCOFE SHOWED THAT THE TRIAC WAS ACTING LIKE AN SCR
DURING THIS DIMMED FERIOD,» THAT 1S, HALF-WAVE INSTEAD OF FULL. THE
SMALL RESISTOR (R) WAS ADDED AFTER STUDYING RADIO SHACKS CIRCUITS
FOR DIACS AND TRIACS. IT WORKS ONA 254. BULBr AN ARUARIUM PUMP ,

AND A 1/20 HP WATER FUMF!

+5
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Charles C. Ohslek
Box 853
Patchogue, NY 11772

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

The ID consists of one byte, or two h characters, at address 17F39;
these two hex characters MUST BE IUENTICAL; 1.e., 11, 77, AA, etc.
NOT 01, 07, etc.; otherwise 1t cannot be viewed properly on
LED's. This allows fourteen different ID's before duplicating.

Relocatable )

(01BF C3 03 7E END OF SUPERTALE)

01C2 AO BF START LDY LR 250 Set directlional
01C4 BC 43 17 STY j$1510] .refisters

01C7 A2 08 LDX LT Send B

01C9 A9 16 LDA #3i6 .sync

01CB 20 61 01 Js HIC ..characters

01CE A9 2A LDA FE2A Send

01DC 20 88 01 JSR QUTCHT .asterisk

01D3 AD F9 17 LDA 10 Setup to send

0106 A2 64 Lbx ¥16l .100

0108 B6 EO STX TiC ..ID characters
01DA U8 LP PHA ..s5ave character
01DB 20 70 01 JSR ouTBT ....8end 1t

01DE 68 PLA .....bring 1t back
01DF C6 EO DEC TIC Decrement counter
01E1l DO F7 BNE LP Do 1t again

01E3 u4C 00 01 JMP DUMPT Now--start SUPERTAPE
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0100
o101
0102
0103
o104
0105
o_om

0107
0109
010C’
O10F
ottt
o114
011%
0117
o1i
o__w
o11C
011F
0120
o121
0124
0127
o124
012D
0130
0131
0133
ot

01
o1
0138
013C)
o130
O13€;
o13F
0140
0143
o146
o147
0149
0188
014D
0130
0151
0152
0154
01%7
o1%8
0159
015A
0158
o15¢
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00
02

FF
(-3
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Georpe W. Hawkins, NY A
Here's a 2 task (foreground/background?) alternating

scheduler routine. This routine (which resides in page one)

divides the remainder of pPage one in half and manages two stacks

vhile alternating control betwcen each task. This allows two

programs to be run together in the Kim as lonp as each program

uses the stack 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 010203, Connect

Al5 to E4 and start at 0107. Control will alternate as

CATALOG OF KIM-1 ROM BYTES. (Hal Gerden, Oakland, CA) The dedbug pregram TRACER by Larry
Flah in the Aug. 1977 KILOBAUD makes innevative use ef the 6502 BIT instruckienm, using
masks in memery lecatiens fer nen-destructive teating of bits Iin She accumulater., Sinee
BIT lacks the immediate eddressing mede, masks must be either at a gere-page eor abdbselute
address. Amy byte in the KIM ROM can serve as a mask, te test met only single bits but
alse the abasnce ef 2 er mere bits (e.g. BIT with a memory lecatien centainling @F will
set the Z flag enly if the accumulater bite #-3 are all #). With the help ef a simple
pregr I found 175 ef the 256 pessible bytes im the KIM ROM, and recorded the lewesy
addr fer each ene. The table (high nybble en herizental, lew en vertical) gives
this address (e.g., am @8 exiets at address 1981),

determined by the interval timer delay value and divisfon ] 1 2 3 L 1 () 7 8 9 A B [+ D E P
rate in locations 0153 and 0155 respectively. Rescheduling
M.M: end vhen one of the programs {ssues a JMP START back to £ 185D 19A4 1845 1974 1Ad9 193p 1A69 183PF 1989 19686 1814 1EFD 188,
m.
TIL 10 TASK 1 START ADDRESS (curventl; - 0010) 1 1C3P 1C9D 1P6B 1CSF 1897 1DPYy 1825 1861 198¢ ace, 18BP 1864
Hmm NM” TASK 2 START ADDRESS (curre. }lyc 9220) 2 1853 1CAl 1E6l 18@6 18pB 1PR2 1887 1812 1E1C 115
T2H 02,
qwmr 00, NEXT TASK TO EXECUTE (atte v s ~tas) 3 19EB 1CAS 1905 186F 181p 1cpy 19CD 1C7B 1EP9 18C1
. INTER TASK |
TSTK FF. CURRENT STACK POINTE L 1855 19¢8 1849 1949 1813 1cgP 1cng 196F 1E68 1014
00 TINL LDA T 00, START WITH TASK 1 5 1E74 1c91 1F92 1PEYy 1P92 1A94 18SE 1¢DC 1D2¢ 1DP2 1828
Mm M“ M“” M Mwwru 1ERO TASK 25 STATUS WORD 6 18BB 1815 1CHF 1AL7 1948 1c1 1bc8 1E19 1DA@ 182E
O S 710 e 1099 w2 w1 1847 1037
T ’ NTER
o Mww . “MWM wqmmMGMOWo_M4mm 8 1981 187¢ 1A58 19ag 19¢2 1E9C 1994 195¢ 194¢ 1422 1K9B 18D 181B
04 01 wa A TsTY LoaD @ 9 199F 1887 196P 166 1957 168¢¢ 1D2D 168aS 1894 1822
e 19 ﬁ#M:D HMMM WITH INTERRUPT ADDRESS A 18aA 1898 181D 1962 1C6B 1C4D 1817 1DgB 1A7B 1CP7 1C€13 1819 186¢C 18sp
. LNAN A
pm_oz TINT " B 1DR2 1CEB 1FDF 1¢93 10675 1996 1861
sTA A IRGH
MM Mw Cha n o 1Ak 2 START ADDRESS C 191C 1864 19a1 1862 1C10 197D 18D6 199a 1082 1893 1c39
AE 01 STA A 01, AF D 189C 1c63 1P¢9 1FID 8p2
03 o1 LDa A Tzh 18p pnmm 168¢1 1R31 1836 1834 1as2
AF 01 STa A 01, AF 1493 1A16 1899 182 3’
oLt INTERRUPTS ON 3 99 1028 19A7 1974 198371997 1ER2 1PP4 1834 1c2¢
or Loa 1 o1 o LTNTERVAL ON TIMER F 1871 1073 1842 1E92 1863 1967 1DE¢ 1c62 18gE 1FEA 18B1 187K 1892
00 01 JMP @ TIL  START TASK 1
TASK SWITCHING
TINT PHA SAVE A
TXA SAVE X
PHA
1va SAVE Y
PHA Help 15 needed to complete develomment of a teble
TSX FT STACK POINTER driven corniler for the 6502, I hrve completed t'e perger
TXA ond the production »rocedure pro;r-ms but have had trouble
04 o1 LDy A TSEL 611 TAtk wrlciehk 1 decid)is which lenguerie to inplerent. Anyone inteestoed
% 01 STA AY TSTK SAVE +F $74ck FoTA IR in tnls conpiler should coitnct me as to nreference of
TYA SELECT QOTHER TASK leagunre, ‘iesired fesatures, cte,
o1 ECR 1T 01, 1 ~1so aeed help in f-ziz:in_ ~cthods to imnlement
Tay DPeremeter nrssing to subrout! es, formatted 1/0, »nd
04 01 STA A TSEL chor~cter string handlisge 1 you feel shat you could nelp
0% 01} LDA AY TSTKk START OTHER TASK solve theze nroolens please »Tize ne and I vill send nore
iaformation
T atlon,
qwm RESTORE STACK POINTER i »% currently on » 3.13 L conriler but I do.'t
ot raw 1 o1, RESCHEDULE t INTERVAL bheve o rent deal of informntion oa it, If enyone hes
OF 17 STA A 17.0F NF 1024 ~cctss o 3F descriptlons of this end other lsnueres I
PLA would ' 1r7ly pay for copyin;.
MMM RESTORE ¥ Contact: »lph 2cane, Box 33, Little Fort, 3.C. Cennin
TAY RESTORE X VOZ 2C0
Pta RFSTORE A L
RT] BACK TO MORE USEFUL THINGS €n




: Program BRANCH by Allen Anway

( Moy 1213 North 21st St.
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 self defense ! wrote BRANCH to go through my program, find

the branch instructions and force the branch to see where | would end

up. This program is fully 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 POJNTH of address

KEY 1 Decrement POINTL of address ﬂ”MJUUMNm held ﬂ__ ”o:n_::O:”“<“
KEY & fIncrement POINTH of address esses w change contin
KEY 5§ uously after a very short wait.

Increment POINTL of address

KEY C Seek branch instruction of the form EXXX| 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 D.

03h3 08 STARTB CLD

03hh A5 FA LDA POINTL

036 85 EF STA PCL

0348 AS FB LDA POINTH

034A 85 FO STA PCH ; PC button is enabled

034C AS 00 LDA TEML

034E 85 FA STA POINTL

0350 A5 0} LDA TEMH

0352 85 FB STA POINTH

0354 A9 B0 AD LDA #580

0356 85 F3 STA NU ; control repetition

0358 20 19 IF Al JSR SCAND

0358 FO F7 8EQ AO ; AO on no key pressed

0350 20 6A IF. JSR GETKEY

0360 85 FA STA KEY

0362 A5 F3 LDA NU

036k 85 Fi STA NUM

0366 20 19 1F A2 JSR SCAND

0369 FO 08 BEQ A} ; A} on key released

0368 €6 Fi DEC NUM

0360 DO F7 BNE A2 ; A2 on key depressed short time
036F A3 10 LDA #$10 ; key held long time,

0371 85 F3 : STA NU ;  go for repetition

0373 AS FA A3 LDA KEY

.0375 €9 oF CHP 1$0F

0377 b0 OB BNE AN ; Ab on not key F

0379 AS 00 LDA TEML ; key F = leave program

0378 85 FA STA POINTL; but set up for old branch Instruc.
03170 A5 0} LDA TEMH

037F B85 FB STA POINTH

0381 AC &F IC JHP START

0384 €9 OC Ak CHP #$0C

0386 DO 10 BNE AS ; AS 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 29 IF AND J$IF ; look for branch format
03192 ¢y 10 cHP #8310

0394 DO F2 BNE AM  ; Ak} on branch not found
0336 FO BC BEQ A0 ; stop looking, branch found

more

0338
033A
039¢C
033€E
03A0
03A2
03Ak
03A7
03AA
03AC
03AD
0380
03B1
0382
0384
0386
0388
03BA
0388
038D
038F
03C1
0303
03cs
036
03c8
03CA

03cc
03CE
0300
03p2
03Dk

0306
0308
03DA
030C
03DE
03E0
03E2
03Eh
036
03E8
03EA
03EB

03ED
03EF
03F1
03Fk
03F6
03F8
03FA

03FC
O3FE

€9 oo
00 3A
AS FA
85 00
AS FB
85 01
20 63
20 19
A5 F9

20 63
68

18

10 09
65 FA
B0 02
c6 Fe

90 06
65 FA
90 02
E6 FB
85 FA

90 8C

c6 FB
80 8C

6 FA
AS FA
C9 FF
FO Fh
90 82
9 00
FO EE
g 01
FO EE
€9 04
F0 08
€9 05
FO 08
€9 ot
FO OC

90 E7
E6 FB
BO DY
20 63
BO DA
A5 00
85 FA
A5 01

85 FB
80 CA

A5

iF
1F

AS1

AS52

CHP
BNE
LDA
STA
LDA
STA
J5R
JSR
LDA
PHA
JSR
PLA
cLe
BPL
ADC
BCS
DEC
e
BCC
ADC
8cc
INC
STA
cLc
BCC

DEC
BCS

DEC
LDA
CHP
BEQ
BCC

CHP
BEQ
CHP
BEQ
CHP
BEQ

LOA
STA
LDA
STA
13

1500
AB ;
POINTL;
TEML
POINTH
TEMH
INCPT
SCAND
INH

INCPT ;

A52
POINTL;
AS| H
POINTH;

A53
POINTL
A53)
POINTH;
POINTL

AQ
POINTH;
Al
POINTL;
POINTL
1$FF
A6

Al

1500
A6

#501

A7

1504
A9

£$05
A0
#50E
AN

AN R
POINTH
A6 H
INCPT

A6l
TEML ;
POINTL;
TEMH

POINTH
ABY

A8 on not key D
key D = perform jump

go to next locatlon

pick up branch distance
from INH

next location for easy calc.

AS2 on branch forward

branch backward

AS1 on no page crossed
page crossed backward

AS53 on no page crossed
page crossed forward
end of calculation

from A7 and A8
absolute jump

from A8

sbsolute jump

examine remaining keys

A71 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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\)\ R oF You HAVE FEQUESTED BHS1C LEVEL FRosRAM f i suitable value should be stored in TEMPU {OOEA) to detern¥

EXPLANAYr 104/ 5 the speed the tune is played at. Try varying this value forf
) teresting effects. The first empty address after the table s. ..1ld
HORVEY (avs AN ExcELLENT Tyromi1Ac oN VS .. be stored at OUEHL to stop the program when the tune is over.
- “L.Al - .
A SIMPLE MUSIC PROGHAM FOR KIM by Harvey Heinz Fig. & is a list of rnusical notes with their correct frequency

and period in microseconds. Because our demonstration progranm has
onlv a single time delay loop, the period must be divided bv 4

Undoubtedly, the single most popular use for hobby computers is to make it less then 1024, This dors no harm except to raise the
the programming and playing of games. liowever, another common frequency generated. Our computer now sounds like a picolo or
use is the playing of music with the micro-computer. Most programs flute. This modified period {s again divided by & {our L wec,
used for this purpose tend to be quite elementary and so it follows timing loop) to give the proper arfument for that frequency. As
that the music generated leaves mucih to be desired from a guality nzwm‘::aumﬂ is decimal,it is finally converted to Hexadecimal
point of view. Dispite this, music is a good subject for the com- to give the correct constant for that note.

uter hobbyist to pursue, for the following reasons.
p 4 % ’ & The duration argument is derived bv determininfg the shortest note

1. The basic principals are very simple but can be elaborated in the selected musical plece. Assipn an arbitrary value for this
on to any depree desired. In fact,electronic music can he- duration. Then simply assign inteper multiples of thig value for
come a hobby in itself. the longer notes., For Swanee River, I used 05 to represent 1 beat,

2. Viriting a music program makes one very consious of execution Combining this value with 27 or 28 for TLIIPO works out about right,
times of his machines instruction set. . ;

3. Playing music on the computer is ideal for demonstrating to The hardware end of the project is also simple. Refer to pare 57
the layman the versatality of these machines. of your User lanual. Hook up the speaker and transister amplifier

y as per the diagram, but connect it to PBO (A9). Then connect PB?7
As a KIM-1 owner, I had an additional reason for attempting to {A15) to IRQ erw. This last connection should be made through a
write such a program. As you know, the 0530 has a prograrmmable switch or alligator clip so it can be broken when using the cassette
interval timer that may lLie used to interrupt the !/PU. 1 felt that interface.
by using this feature, a very simple program could be desiyned. , .
At the same time I would be paining experience in uaing this valuable Using the program can be a lot of fun, as well as being educational,
feature, and also learn something about using the interrupt. Try slowing down or speeding up the music by changing just the 1

value TEMPU. That's a range of 256 to 1. Or play the tune backwards

The program which evolved is flow-charted in Fig, 1, Actually there by changing only a few bytes in the program (decrement X). Or don't
are two separate programs. The main routine consists mostly of load a table at all.Just use the rurdom numbers in memory as a
initialization, The working part of this program though is the computer penerated tune. Anyway have fun. Isn't that what hobby
timing loop at the end. Lvery L.microseconds Heg. Y is decramented. computers are all about? :

t:m:v:ano:wa:ﬂmomr:»m1mmwunmﬂcmoozno.n:mo:nt:rwuaOﬁnHmz.
thus vch:m 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 IHQ line is trig-
gered by tine interrupt. The value heg. Y 18 initialized to determines
the frequency of the note being piayed.

MoniTeR

Ralvsn To

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 thie tune plays fast or slow. The
timer is loaded with this value by accessing it with address 170F.
This automatically propgrams the timer to count down 1 for every
1024 clock periods. At the same time, P'B7 is initialized to act as
an interrupt flag.

~—» LengTH

Approximately 20 times per second (with TEMPO equal to 28s¢ ) the
timer will reach O and initiate an interrupt. The constant LENGTH
is then decremented and tested for 0. 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 tune is
not over. After re-initializing the timer, return is made to the
main routine which will now penerate the new nate.

jhfz-l‘a/'lz‘
TEMre > TIER

LengTr — /

lneaT note - NoTE
nest doralizn =3 LinGTH

If the end of tune has been reached during the interrupt, a jump
is made direct to the monitor, thus stopping 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.

Fy.1--MUSIC PROGRAM

O5lpdT |

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. Refer to Fig. &4 for
the correct values to use when coding a different tune.

PO —PLndea Rey, X
TITnlial,ire
TENIY P TIMER

ﬁ/-} |RQ Vaulon H
34 —>ea reder b

TInTialiae
é/—’ Yo et B

18T nele ~» NOTE
10 doralidn =DLENGTN
Teye /e
Imilralsze
MOTE - Rey ¥

more. . .



Fig. 2--llusic Program for KIM-1 - Fig.3-Table For Swanee Hiver Tune

A. Main Routine

) E 4 0000 HE 14 B 3 0036 7F OF
AG 01 0100 LDA 401 Initialize D1 2 b5 0% c 1 8 77 05
8D 03 17 ' 2 STA PEDLD I/0 Port B cC 1 L EF 05 D 2 A OA OA
8D FF 17 5 STA 17FF IRQ Vector High E 1 o BE 05 G 5 ¢ 9F 19
AD 27 8 Lba 27 IR Vector low D 1 8 L5 05 A1l E 8E 05
8D FE 17 A~ STA 17f¥E c 2 A EF OA G2 0040 9F OA
A2 00 D LDX »00 Register X c 2 ¢ 77 OA C & 2 77 14
BS QO F LDA TABLE,X A1l E 8E 05 A 2 L 8E OA
85 E8 0111 STh NUTE Store first note in UTE ¢ 3 0010 77 OF F o2 6 B3 O
E8 3 INX G & 2 9F 14 A2 8 HE CA
BS 00 L LDA E 2 L, BE OA G 8 A 9F 28
85 BY 6 STA and LENGTH c 2 6 EF  OA E 4 C EE 14
A5 EA 8 LDA Initialize TIMER D 8 8 b5 28 D 1 E b5 05
8D or 17 A STA TILER E 4 L OHE 14 ¢ 1 0050 EF 05
EE 02 17 D PLAY IKC PHO Toggle output o1 ¢ hs 05 E 1 2 HE 05
AL, EB 0120 LDY NOTE Initialize Keg. Y to NOTE C 1 T OEF 05 D 1 L bLs 0s
88 2 DELAY DEY becrement Heg. Y E 1 0020 BE 05 ¢ 2 6 EF OA
DO FD 3 BNE DELAY 1f not zero, return D 1 2 b5 05 c 2 g8 77 OA
FO F6 0125 BEG PLAY Time delay complete c 2 v ©BF OA A1 A BE O0Y .
c 2 6 77 OA c 3 ¢ 77 OF
A1 3 8E 05 G 2 E GYF OA
B.Interrupt Routine cC 3 A 77 OF E 1 0060 BE 05
. G 2 ¢ 9F OA ¢ 1 2 EF 05
Cb EQ 0127 DEC LilGTH Lecrement LENGTH E 1 B b 05 VI N L b4 1h
"30 06 9 BMI NEXTHR If zero, ret next note C 1 003 EF 05 [V 6 EF 23
A5 EA B LDA TENPO Keinitialize TIMER D & 2 LS 14
mw OF 17 . D wﬂ TIKER c 8 L LF 28 Load OOEH (END) with 08
A 0130 : And return to main routine . '
E8 1 NEITN INX Increment Index Hegister Load OUEA (TENMPO) with 28
E4 EB 2 CPA ELD Test for tune over
DO 03 4 LNE COHT Lo? then continue
LE L4LF 1C 6 JIP START Yes., Go to KIM monitor
B5 00 9 CONT LDA TABLE,X Fetch next note (Freq.)
85 E8 B STA NUTE and store in NHOTE
E8 D IhX Increment Index Reg. Fig. 4--- Nusical Notes with Frequency,Period, & Argunient
Mw 00 E LUA TAULE,X Fetch next duration '
5 E9 0140 STA LENGTh and store in LENGTH NI 5 . R
AS EA 2 LA TELPO  Reinitialize TIMEK Note Frequency Perlod Peried/L  pgpstapy
8D OF 17 L STA TINER
L0 0147 RTI Heturn to main routine C 3822.3 956 2319 EF
Cy 3608 902 2206 L2
u\‘ 3405 851 213 D5
5
0000 Start of TABLE TABLE E WMWW 8 Wwow gl ¢
OOE8 Location of current note frequency NOTE ¥ 2864 qwm HLt BE
00E9 Location of current note duration LENGTH Fi 2703 mqm Hmm B3
OOEA Constant here determines speed of tune TEMPO c‘ 2551 638 1 m A9
OOEB Contains first empty address after tune END GF N>Wm ccm HWw ww
A 2273 568 142 8E
Ag 2145 536 134 86
u 2025% 506 127 T¥
C 1911 L78 120 78
Cy 1804 451 113 71
b 1703 426 107 ob
Dy 1607 402 101 05
. [ 1517 379 a5 SF ’
THE FIRST BOOK OF KIW {s becoming available in sfores across the country. F 1432 358 ) 5A
YTan Uckers, Jim Bulleafield, and your editor put this book together with the F# 1351 338 85 55
idea of helping newcomers to our hobby to get up to speed on the XIM, (0§ G 1276 319 80 50
course, the book's not just applicable to newcomeas). The book includes a 4 1204 301 - LB
begimneas guide to programming, several tutorials on hooking things up to A 1136 ' 284 71 L7
KIM, and a laxge number of game and utility type programs. (many of which Ay 1073 208 v? L3
have not been published as yet). The First Book 0§ KIM (s 180 pages Long 4in B 1012 293 03] IF
an 8% X 11 foamat. It {s available for $9.00 (plus $.50 uounnmn_ from: C 956 239 60 3¢
ORB, P.0, Box 311, Argonne, TLL, 60439, Personal checks will have to cleax
the bank, s0 please send a cashiears check or money oader in U.S, funds. TLL.
residents please add sales tax.
[ EXEEEEEREEEERREREEERRRR ELE |
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k\( xo CONVERTER ) . WALTHAM \\3§hm
Here 15 o clr ot for making very accurate A/D corversions using a
Motorsla dual-.lope conversion chip. With the vslues shown, 1
get conversion: of up to 1430 counts with 1 bit accuracy compared to
the best digital voltmeter we have; zero drift 13 non measurable. With
a larger integrating capacitor, the circuit will count past 2000 counts;
with a longer software timing constant, you can get a full 16 blt count,
but with a longer conversion time than the approximately 50 msec, my
program uses.,

The input signal must be positive, although you can float the return line

by about a volt if desired. I set the two potentiometers to mid-scale before
beginning adjustments so they won't be too far off. The transistor can be
any PNP device, and 1s for protection agalnst reversed input polarity,

which otherwise might latch up the chip. Finally, avold snapping the power
supply on{by Inserting a chip into a live socket); it can make the chip

very non-linear, or even dead.,

The software is relocatable, It is written for the output line to be FBO
in KIM, and the input line to be PBS. The program controls the ramp
Une; 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 integratior starts going positive. The up-ramp is timed once it crosses
zero. At the end of the thmed up ramp, the ra.np control line is sct,

and the time required for the Integrator to reach zero Is counted, This is
proportional to the input value. Subtracting an offsct of 5 or 10 percent
of the upramp count improves opgration nedr zero; the exact amount
subtracted is not critical. Notice the instructions 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 information on the chip and its use. I am currently using
this circuit preceeded by an analog multiplexer to read up to 16 inputs
accurately in less than 1 second, using oniy two computer interface lines.
1 find the circult much easler to use than a 12 bit parallel A/D, and much
cheaper in the bargin,

The chip operates by intecgrating & current prop:ational to the input for & fixed

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

period subtracts a reference current untii the Intearatlng cepacitor returns to nrs,
Thus many circult variables balance out. Luading Y with $06 and X with $00 t: . m
up-ramp constant of 50600, or 1500 decimal, ouring tt .%U.._.m_.:v. this numb- r {=
countcd to zero to give the up ramp delay time.  Onee 1< reached, the rc~;
direction is reversed, and the same reglsters are counted ap until the intraratine
capacitor retumeg to its original level. S ith the software as it is, 1 get 1577
decimal counts at an input voltage of 1.5 valti.  lowever, the circuit count.
somewhat higher than thi: before getting non-lincar.,

Tb¢ reach 2 full 16 bit count of 65,000, o lerger up ramp timing conrtznt can
be specified. This will cherge the timing cepacitbr for a longer time, snd re
in higher counts for a particular input valtage. ‘You ﬁ.....r% have to incrcasc the

of the Integreting capacttor to prevent it from limitina; and conversions will tet ¢ nqer
as the size of the chunt anes up, The roftwarc &z shown results in e 16 bit e 0t
bit with @ maximun c-unt of 2000 decimal or sep{.n 11 blt renge), liddle with

the tining con -tant until the system counts lincsrly un to the desired renac; th

cet the z-oro -t eznstant ta batwesn 57 an?t 10 ~f the up-ramp consctant,

/I djust the zerc ~ff. ot corstant unti] the cirn 1 then trim the ¢ e poter? tr
_3.,3_‘,:::..u::.,_::.._.

t a4 the exact g Anr: gr i, and finally, ro-tr

Pve qnclado £ onosh » i e
conversion. she oo
t. 1?2 to evoid contuion,

hich adds =
¢~ € bit numbsr

S Ea T cloar hinary to bed

houli rrohetly be chang. d

 \JO

+5 vdC
—0oddee rwpeT 1y o
¢ .
\hv [ _A~4<rl1‘v s ‘A 1\0
wle 1y A
Y 1o Card
[ ]
Jo TEQe 4 M s 13
asr b7 P or
1$o$ n
< PNP TRANSISTOA_
\.9\.\L~ "
WA T | g o le—— "7 _RamP cewtmac - PRO
\ﬁl ? q Cambasme®
v > wrvr - PRS
Mmc 1405~ Alp ciecv
# INFUT MODILE OFFRATES A SET-RESET DUNL-SLOFE A-D CONVERTER.
NP N RS9 DOy N
3 FBO IS QUTFUT LINE {0 A-D.
5 THIS MODULE INCLUDES BCD CONVERSION.
—INPUTS = NONE . —CUIFUTS = MSD IN-X+ t SDIN-YS
+SKIF 2
INFUT DA #-°0G000001 TURN RAMP ON AT FBO
— Ok FEmMiIA-—
STA FEDATA
LhA $$20 MASK FOR THIS INFUT
—FEMt— I F-PHDATA—- -
ENE TEM1 LOOP TILL COMP GOtS LOW
LOxX 40
tBY - #9406 —— - F iHINGCONSTANT FOf-UP—RAMP
NEC PHDATA TURN RAMP OFF
TEM2 HIT PHDATA
— REQ-TEM2 - ———— t OOP T I €OMP-B0F 2 HIOH —-
HET DISABLE IRG
TEM3 DEX
—————iNE- TEM3 -
OEY
HNE TEMZI
— = INC-PEIAFA—— TURN RANP-ON— -
TEMA4 INX
BNE TEMS
INY——- -
TEMS FIT FRHLATA
HNE TEMA
CLE - ENARtEIRE——— ——-
IEC FEDATA LEAVE RAMF OFF TO EQUALIZE CONVERSION TIMES
XA SUBTRACT OFFSET T{ IMfKOVE OFERATION NEAR ZERO.
— 49— T — e
SEC €$40
TAX '
YA . e - e o
CBC 40 .
TAY

At-AHIS POINTy—£6 LT KinARY—18-IN-Y—AND X: — -



+SKIP 4 -

# SUB-MODULE KCD. NORMALLY ENTERED FROM INFUT AROVE, RUT
——EAMN-ALESO BE CALELED INDEPENDENTLY; - - - -

’
i THIS MODULE CONVERTS A 14 BIT HINARY NUMEER INFUTTED IN
THYANE X -INTO -THE-4-DECIMAL DPIGITS CONFAINED -BY-MHSP-ANE -t SPv—
5 IT COUNTS DOWN Y, ADDING 256 TO LSDsMSD# THEN IT COUNTS DOWN
5 X WHILE ALDING 1.
IR IP -t - - T T e - o - T T
BCD SED USE DECIMAL ADDITION
LhA 20 CLEAR OUTFUTS
——S¥A—tSH
' STA MSD
CFY #0 IF HSBITS = O0» DO LSBITS

ADD 256 TO OUTFUT

STA MSD

DEY AND DECREMENT MSHITS BY 1t
ENE PBCD1 LOOP TILL ZERO

Pt
TPt

BCD2 - CPX 40
BEQ BCD4
BCD3  CLC
LA LSD
AHE—41
STA LSD
LDA MSD
—————ABE-b0 - -
© STA MSD
DE X AND DECREMENT LSBITS
——————BNE  BEBI—— 80P~ FH & 2ERD——
BCD4  LDX M5D
LDY LSD

€ b

RTS
COPY COMFLETE.

IF LSBITS = 0+ DONE

ADD 1 TO OUTFUT

KIM BLACKJACK
May 28, 1977

Jim Butterfield
14 Brooklyn Avenue
Toronto M4M 2X§, 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
is 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 8 zero amount.

After the deal, you'll see both your cards on the left
of the display, and one of KIM's cards on the right.
(KIM's other card is B "hole" card, and you won't see
1t until it's KIM's turn to play). Aces are shown

a8 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 button, and so on.

If your total goes over 21 pointus, KIM will ungrammatically
say BUSTED, and you'll lose. If you get five cards

without exceeding 21 points, you'll win automatically.

If you don't want any more cards, hit key 0. KIM will

report your point total, and then will show and play ,
its own hand. KIM, too, might go BUSTED or win on

a five-card hand. Otherwise, the most points wins.

From time to time, KIM will advise SHUFFL when the
cards start to run low.

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

dealt (especially aces and face cards), and you're

likely to be a winner!

KIM BLACKXJACK

0200 A2 33 START LDX #51 52 cards in deck

0202 BA DK1 TXA Create deck

0203 95 4o STA DECK,X by inserting cards
0205 CA DEX into deck
0206 10 FA BPL DK1 in sequence
0208 A2 02 LDX #2 Set up 3 locations
020A BD BB 03 INLOP 1LDA INIT,X .ointo..
020D 95 75 STA PARAM zero page
020F CA DEX addresshi/ dpt/ amt ;
0210 10 F8 BPL INLOP
0212 AD o4 17 LDA TIMER use random timer
0215 85 80 STA RND to seed random chain
0217 D8 DEAL CLD main loop repeats here
0218 A6 76 LDX DPT next-card pointer
021A E0 09 CPX #9 less than 9 cardse?

21C BO 4 BCS NOSHUF ¢ or more, don't shuffl

1+ shuffle deck

021E A0 D8 LDY #SHUF-$300 Set up SHUFFL msg
0220 20 57 03 JSR FILL put in WINDOW
0223 A0 33 LDY #51 ripple %2 cards
0225 84 76 STY DPT set ful) deck

0227 20 30 03 SHLP JSR LIGHT illuminate display
022A 38 SEC

022B AS 81 LDA RNDH+1 Generate

022D 65 &2 ADC RNDt2 new

022F 65 8¢ ADC RND+S random

0231 85 80 STA RND number

0233 A2 04 LDX #4

0235 B5 80 RMOY LDA RND,X move over

0237 95 81 STA RND+1,X the randem

0239 CA DEX seed numters

023A 10 F9 BPL RMOV

023C 29 3IF AND #$3F Strip to 0-63 range

023E C9 4 CMP #52 Over 517

0240 BO ES BCS SHLP ves, try new number
1 swap each card i:.to random slot

0242 AA TAX

0743 B9 Lo 00 LDA DECK,Y et next card

ohé L8 PHA cave it

047 B5 40 LDA DECK,X et random card

0z46 99 Lo 00 STA DECK,Y into position N

00hC 68 PLA and the original card

024D 95 Lo STA DECK,X into the random slot

024F 88 DEY rnext in sequence

0250 10 D5 BPL SHLP bek for next card

««)nv<ymw\u\



KIM BLACKJACK

0252
0254
0257
0259
025C
025F
0261
0263
0264
0266
0267
0269
026B

026D
-026F
0271
0273
o274

0276
0279
027C
027F
0282
0284

0287
028A
028C
028E
02%0

0292
0295
0297
0299
029B
029D

029F
02A1
0ZA2
02Ak
0247
. 02A9
02AB
0ZAD
02AE

0280
02B1
02B3
0285
02B8

02BB
02BE
02C0
02C2
02CL
02C6
02C8
02CA
02CC
02CE

AO
20
A5
20
20
C9
BO
AA
86
‘CA
30
Eb4

Eb4

20
C9

EO
Fo

A5
Ly
A2
20
A2
A9
95
CA
10

68

A6
20
20

20
A5
c9

65
Ab
Do

9
90
A5

DE

03

03
03

03

03

03
03

03

t ready to accept bet

NOSHUF LDY #MBET-$300
JSR FILL put in WINDOW
LDA AMT display balance
JSR NUMDIS «s put in WINDOW

BETIN JSR LIGHT illuminate display

Set up BET? msg

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

TAX :

STX BET store bet amount
DEX

BMI BETIN zero bet?

CPX AMT sufficient funda?

BCS BETIN no, refuse bet
3 bet accepted - deal

LDX #11 Clean WINDOW and
LDA #0 card counters
CLOOP STA WINDOW,X
DEX
BPL CLOOP
1 here come the cards
JSR YOU one for you..
JSR ME & one for me..
JSR YQU 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 DEX key input?

BMI HOLD zero for Stand?

CPX UCNT N for card #n?

BNE 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 goling

3 Stand - show player's total

HOLD LEA WINDOW+S5 save KIM card
PHA on stack
LDX #0 flag player ..
JSR SHTCT .« for total display
LDX #b
LDA #0

HLOOP STA WINDOW,X clean window
DEX
BPL HLOOP

1 regatore display card and hole card
PLA display card

STA WINDOW+5 back to display

LDX HOLE get hole card
JSR CREC rebuild
JSR MEX Play and display

y KIM plays here

PLAY JSR WLITE paugse to show mwnnm

LDA MTOT point total

CMP #3$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 #322 22+ including aces?
BCC POV nope, count ace high
LDA MTOT yup, ace low

02D0
02D2
02D4
02D7

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

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

0300
0302
0305
0307
0309
0308
030D

030F
0311
0313
0315
0317
0319
0318
031¢C
031E
031F
0321
032k
0325

0328
0324
032D
032E

0330
0332
0334
0336
0338
0338
033D
0340
0343
0345
0347
0349
034A
034C
OJUF
0352
0354

c9
BO
20
Do

20
20
20
A5
F8
ES

4C

20
20
A5
FB
65
Ad

98
Do

A2
20
A5
cs
70
BO
20

Bj5
F8

-
i

c9
BO

D8
Bs
L8
A0
20
68
20

AO
20
88

OF
9A

br
o
El

97
96
22
02
97
97

E2
57

03
03

17
17

iF
iF

POV CMP #317 17 or over?

BCS HOLD2 yes, stand..

JSR ME no, hit..

BNE PLAY unconditional Branch
1+ 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
XLINK JMP DEAL

+ Player wins here
IBUST JSR BUST
UWIN JSR WLITE
ADD LDA AMT

stare new balance
next play

make BUST message..
display pause
increase balance

SED CLC
ADC BET by amount of bet
LDY #3$99 129 maximum..
BCC NOFLO hnve we passed 1t?
TYA yns, restore $99
BNE JLINK unconditioral branch
+ KIM stands - compare points
HOLDZ LDX #3 flag KIM..
JSR SHOTOT .. for total display
LDA MTOT XKiM's total..
CMP UTOT ‘3. Player's total..
#EQ XLINK ‘ame, no scoreg
BCS IWIN M higher, winsi
BCC ADD M lower, loses.

; subroutines start here .
+ SHTOT shows point totals per X register
m:dcaru>ceoe.x

SED CLC

ADC UACE,X try adding Ace points

CMP #$22 exceeds 21 total?

BCS SHOVER yes, skip

STA UTOT,X no, make permanent
SHOVER CLD

LDA UTOT,X get revised total

PHA save it

LDY #TOT-$300 set up TOT- msg

JSR FILL put in WINDOW

PIA recall total

JSR NUMDIS ingsert in window
1 display pause, aprrox 1 cecond
WLITE LDY #$80 timing constant
WDO JSR LIGHT illuminate screen

DEY countdown

BNE WDO
t illuminate display
LIGHT STY YSAV save register

LDY #$13
LDX #$5 6 digits to show
LDA #$7F
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
DEX
BPL DIGIT
JSR KEYIN switch Dir Reg
JSR GETKEY test keyboard
LDY YSAV restore Y value
RTS

player's or KIM's total



y £i11 WINDOW with BUST or other megsage
0355 A0 E6 BUST LDY #$BST-$300

0357 84 24 FILL STY POINTR .
0359 AO om LDY #5 six digits to move \
035B Bl 7 FILLIT LDA (POINTR),Y 1load a digit
035D 99 90 00 STA WINDOW,Y put in window .
0360 88 DEY
0361 10 P8 - BPL FILLIT
0363 60 RTS
. t deal a card, calc value & segments (Extended I/0 Monitor)
0364 A6 76 CARD LDX DPT Pointer in deck
0366 C6 76 DEC DPT Move pointer
0368 B5 40 LDA DECK,X Get the card :
036A LA LA LSRA LSRA  Drop the suit A TTY, command oriented, programming tool for KIM-1
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 1. Resides in 1K of memory. Relocatable (with checklist)
0371 ED BE 03 LDA VALUE,X value from table and ROM-able.
0374 BC CB 03 LDY SEGS,X segments from table
0377 60 RTS 2. Adds 17 commands to resident KIM TTY monitor.
3 card to player, including display & count
0378 20 64 03 YOoU JSR CARD deal card 3. Includes 4 user defined commands for expansion.
" 037B E6 96 INC UCNT card count
037D A6 96 LDX UCNT use as display pointer 4. Designed around a modular concept for easy modification.
037F 94 8F STY WINDOW-1,X put card in Wndw
0381 A0 10 LDY #%10 ten count for aces FUNCTIONS
0383 90 02 BCC YOVER no ace? T
MWWW ww mm YOVER MMM Mmmm ace, set 10 flag *Load alpha-nuneric (ASCII) characters into ram via TTY.
! *Print a memory block on the TTY as alpha-numeric (ASCII) characters.
10389 65 97 ADC UTOT  add points to.. *Calculate relative branches.
ouww WW 97 MMW UTOT -+point total *Compare two data blocks and display all discrepancies.
Mwwm 60 RTS *lLoad op-codes and oumnw:nm»wzno EOBMM< sequentially via TTY. .
. . *Execute a proaram at a designated address.
1 card to KiM, including display & counts *HEX Dump: mevf.&. memory wm@w 16 column matrix of two digit HEX codes.
038F 20 64 03 ME JSR CARD deal card *Jump to the KIM monitor
0392 C& 99 MEX DEC MCNT inverted oo:dﬁ -mwwm a data block with w constant.
0394 A6 99 LDX MUNT uge as (r) @wmvwwﬁ pontr *Move one block of data to another.
0396 94 96 STY WINDOW+6,X into window *Bjock-search for a string of data up to 256 bytes long in any
0398 A0 10 Ly {@mo ten count for aces given block and display the starting address(es) of the string.
Muwm Nm ow M%m MMMMN no Nnmaﬁ 10 f1 *Set up the audio tape address buffers via TTY in sequential fashion.
owwm Mm Wm MOVER CLG Wmc ace, se ag *CONTROL D. Used for command termination, during initialization.
03A0 65 9A ADC HMTOT add points to.. : ine.
ou>_~. 85 9A STA MTOT .. point total Break point (BRK) service routine
03JAL DB LD
ow>u 60 mam BRK point processing routine mmﬁwm.w:& displays ..u: CPU nmo»unmnw
3 transfer number in A to display on the TTY. Status register is printed as a string of 1°'s and 0's
03A6 48 NUMDIS PHA save number for program debugging.
03A7 4A La ISRA LSRA extract left digit . .
03A9 LA LA LSRA 1LSRA Features OP-code reinsertion at BRK point for multi BRK processing.
03AB A8 TAY wmm——— e m—mm
0JAC B9 MN iF LDA TABLE,Y convert to segments
.mwww 859 Sin WINDOWHL tore algit Manual & Cassette: $12.00 PYRAMID DATA SYSTEMS
e . 6 Terrace Ave.
Mwwm mw OF %nw #30F extract right digit :mﬂwwwnovwwmnwmmvnwvou $10.00 New Egypt, N.J.
03B5 BS E7 1F LDA TABLE,Y convert to segments NJ residents add 5% tax. 08533
03B8 85 95 STA WINDOWtS
03BA 60 RTS

) 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 E6 ED FD 87 FF EF F1 F1 F1 Fi
03D8 ED F6 BE F1 F1 B8 FC F9 F8 D)
0JE2 F8 DC FB8 CO FC BE ED 87 F9 DE

03EC mjcﬂ
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A NumBER 0F YoU HAVE WANTED ALIST oF
Kirn MorrTP R RovrinES wirw ExPiAs/AT7¢ A/ 5

“AIN

suB*s

MAIN

5u8°S

de ST2ar Tulld Jsedle Tl
molicbakken 27

ae2s KIM=-1 <f5TJENT PROLRAYM®S &40 SUIRTIUTINE®S @a2c UDERVP
6430 NoRDBURE

“NAME~ - "ML NT- DENMARK

DuUMP T NDyr 404 TO TAPE

LDADT LAY MEM +0 (% TAPE

INTVES SUB TO MIVE SA TO VtH +Le2

CHXT CUMPUTE “HXSUM FUOKk TAPELOATS RTW USLS ¥ Tu 5AvX »

OUTBTC OJTPUT uUNE bBYTE€e USES Y TO SAvX AvTe

ouThT oUTBTC wIT=JUT CHKSUM

HEXDUT CONVERT LSD DF A TN ASCIT AND DUTPUT T0O TaAPE

QUTLHT OUTPUT TO TaPe UNE ASCII (mAR VIA SuUR*S ONE ¢ ZtRO

ONE QUTPUT *1°* T0 TAPE. 9 PULSES 133 MICRUSEC EACH

IRD QuTPUI *3% TO TAFEe. 6 PJULSFS 207 MICROSEC EACH

INCVE3 SUB TU INC VEJ*1+2

RDBYT SUR TU READ 8YTE FROM™ TaPE

ROBYT2 MULTI ENTRY POINT

PACKT PACK A=ASCII INTO SAVR AS HiX DATA

RDCHT GET 1 CHAR FROM TaPE. RETURN (HAR IN Ae USE SAVX+l TN A>t CnAR

ROAILT GETS UNE BIT FROUM TAP:t AND KFTURNS 1T IN SION OF A

PLLCAL OUTPUT 166 MICROSEC PULSE STRING FOR TAPE-PLL CALIRRATIOM

SAVE KIM ENTRY VIA STOP (NMI) OR BRX (IRQ)

SAVE1 KIM ENTRY VIA JSR (A LDST)

SAVE2 (ISS) Xs Ys S B

RST KIM ENTHY VIA RST

DETCPS DETECT CHAR PER SEC ( BAUD-RATE )

STARTY MAKE TTY/KB® SELECTINN .

CLEAR CLEAR INPUT RUFFER INHy INL AND READ

READ GET CHAR

TTYKB MAIN ROUTING FOR KFYBIJARD AND DISPLAYs 1IF NO KEYe A= O

GETK KIM-KEYD JARD FETUH-PROGRAM

GETS TEST CHaa IN OETCPS

DATA SHIFT CHAR IN A INTO HIGH DRDER NIBBLE AND DISPLAY

ADDR DISP ADR

STEP INCPT ¢ START

PCCMOD DISPLAY PC oY MOVING PC TO POINT

LOAD LOAD PAPFRTAPE FRUM TTY, CHECK FOR *3°

LJADS LOAO PAPERTAPE FRUM TTY, CHECK FNOR BYTECOUNT

[V 1 DUMP 10 TTY FRDOM UPEN CelLL ADHRESS TJ LIMHLe LIMHH

SPACE OPEN NEw CELL

SHOW PRINT OPEN C(FLL

RTRN OPEN NEXT CELL

GUEXEC RUN-15S. PRUGRAM RUNS FROM DPEN CtlLL ADR

SCAN TTY-CMO DETECTION PROG

FEED OPEN PREVIOUS CELLa PRINT

MODIFY GET CONTENTS UF INPUT AUFF INL ANU STORE IN LOC SPECIFIc™ By POINI

PRTPNT SUB TU PRINT POINTL, POINTH

CRLF SuB TO PRINT CR ¢ LF

PRTST PRINT STRING OJF ASC11 CHAR FROM TOPeXx TO TP

PRTYYT PRINT DNE 4EX FYTE AS TwD ASCI1 C(HAR'S

HEXTA CUNMVERT TU HEX NIBBLE AND PRINT ASCII

GETCH CET | CHAR FRIM TiY. (HAR IN Ae X PRESERVED. Y = FF

GETS GETCH MULT] ENTRY POINT

INITS INITIALIZATION FOR SIGMA

INIT1 INITS MULT] ENTRY POINT

OuTsSP PRINTS 1 SPaCE

DUTLH PAINT 1 ZHAKR = Ae X PRESERVEND. Y = FF

DELAY DELAY I BIT, TIME AS DEVERMED BY DETCPS

DEHALF DELAY HALF BIT TIME

AK KEY NUT OtP NR TTY MODE. A=0. KEY DEP OR KB MODEs A NOT (tRu

mexm< LIVE AKy BUT Xo ¥ NOT INITIATED
SCAND MIIPUT 3 BYTES TO T SEGMENT DISPLAYW LATA §

5 ! . PECIFIED BY »
SCANDS  OuTPUT 1) 7 SEGMENT DISPLAY. b oIt
CCONVYD CONYEKT AND DISP HERe [SCANDI
INCPT SUB TO INCREMeNT POTNTLy POINIH
GETKEY FROM KEYEO3KkND. A = KFYVALUE. 1LLEGAL OR NO

KEY FO Te

ﬂrx SUB T ComMPUFE (HECK SU% hae '
GETBYT GET 2 MEX CHAR®S AL PACLK INTU INLs INMe X PRESEFVFD. Y =0
PACK SHlFT CiHam 4N & INTD INLy INHe A = Q0 FOK HEX
BEXKUM  (ONVERT T8 AFX NUM WITHGUT CHECK. A = D
HEXALP  (UNVEST TO MEX ALPHA
UPDATE  SHIFT A INITO MSD AND STORE IN 1/0 RUFFER INLe INH
OPEN MIVE 1/0 BUFFER INLs INH TO PUTTLs PUINTH
TAB KIM PISSAGE TABLL &ANO T-SEGMr NT LJOMVERT TaRLE

A Kim BIBLIOGRAPHY FRom .. ..
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wrﬁo Sclentific Instruments, 11679 Hayden Ave., Hiram, OH 44234
Model 300 Computer - Trainer Lab Manual"
A series of 20 programs for instruction on the 6502 microprocessor

based Model 300 Traincr. Programs are easily adapted to KIN-1
operation,

Ohio Scientific Tnstruments, 11679 Hayden St., Hiram, OH 44234
"Application Note No. 2"
0SI 480 Backplane and Expansion System.
Ohio Scientific Instruments, 11679 Hayden St., Hiram, OH 44234
"0SI Application Note No. 5"
Interfacing 0SI Boards to other systems including KIM-1.

Ohio Scientific Instruments, 11679 Hayden St., Hiram, OH 44234
"0SI Model 430 Super 1/0 Board Instruction Manual”

Ohio Sclentific Instruments, 11679 Hayden St., Hiram, OH 44234
“"Model 420C, 4K Memory Expansion Board"
Instruction Manual - use together with OSI Application Note
No. 2 on the 480 Backplane and Application Note No. 5 on
interfacing 0S1 boards to other systems including KIM-1.

ON-LINE, 24695 Santa Cruz Hwy., Los Gatos, CA 95030
This classiffed ad newsletter often announces KIM-1 and 6502
software and hardware accessories. 18 issued $3.75.

Helmers, Carf, "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, John, "Breakpoint Routine for 6502"

Dr Dobbs Jourmal 1, 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 register and stack pointer.

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

Ouie
44320



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, No. 10, p. 50 (November 1976)
Further mod of Espinosa’s earlier routine.
ANON., "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 notes,

Hybrid Technologies, P.0. Box 163, Burnham, PA 17009
“Ad for KIM-1 Peripherals”
yte 2, FKo. &, p. 157 (August 1977)
2X/8X R(¥ baaed, EProm Programmer, 2K/4K/8K Ram bosrds,
sssembler board, TV Interfsce board, relsy board, mother boards.
Laabs, John, "Build a $20 EPROM Programmer”
Kilobaud No. 9, pp. 70-77, (Sept 1977)
“ KIM-1 is used to run software and some external hardware to
program the 5204 4K EPROM.

Ohio Scientific Instruments, Hiram, Ohio, 44234, "A Computer that

Chamberlin, Hal,

Music"”
Byte 2 No. 9, p-62-83 (Sept 1977)
General Discussion of Music Generation plus detailed information on

application to K

"A Sampling of Techniques for Computer Performance of

IM-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 package 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 Mo. 11 pg 2 (Aug 24, 1977)

Yearly membership $5.00 brings Users Notes publication.

Cater, J., 11620 Yhisper Trail, San Antonio TX 78230, "Run 0Sl 6502
8K Basic on your TIM or JOLT"

On Line 2 No, 11, p. 3 (Aug 24, 1977)

Firth, Mike, 104 N. St.

Cost $4.00 for
or JOLT."

arnotated source and object code of patches for TIM

Mary, Dallas, Texas 75214, "Large Type Summary

of Command Coder for 6507 plus addresses.
On Line 2 No. 11, p. 8

House, Gil, PO Box 15

Cost:

Labeler."
On Line 2 No. 11, p. 9 (Aug 24, 1977)

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

$0.13 stamp

A,

(Aug 24, 2977)
plus SASE.

Clarksburg, Md., 20734, "6502 Legible Tape

Thinks tn BASIC"

Kilobaud No. 9, p. 10, (Sept 1977) . i
Announcement of 0S1's Model 500 CPU board built on 6502. TT7 RAPID LOAC
Complete with 8K Basic in ROM for $298.

Clarke, Sheila, "A PET Hm:. Mmm..w _”m:%.v. - be

Kilobaud No. 9, pp. 40-42, (Sep g
A .__oor at m:m Comodore PET 2001 based on the m.mom. About $600 Ewmw no
fncludes Video terminal keyboard, 12K, {BK Basic in ROM and 4K mmfﬁ wm
operating system). aam« 20

American Institute for Professional Education, Carnegie Bldg., . Mmmw mw

Hillcrest Road, Madison, N. J., 07940, "Microprocessing fundamentals n;ww o

Circular Advertisement - approx. Aug 15, 1977, n_n._ A_ .
pr. Joseph B. Recss, Purdue Univ, and Or, Garnett Hill, Oklahoma eola mn
State Univ., will present a course in Fall of 1377 at several oa; Ak
locations, Course is based on KIM-1 hardware together with cote e
fnstruction in Digital Devices, Programing mcanmaozﬁﬁm.. saia >m
Advanced Programing, Peripherals, 1/0 addressing, applications, aorc o
etc. Cost about $600 including a KIM-1 to keep after the course. 2C1E og ¢

0021 2@ sa

Gregson, Wilfred J. 11, "RTTY with the KIN" cann c9 ar

73 Magazine 9 No. 204, p 110-112 (Sept 1977) . sose PO Te
A clever program for using KIM-1 and the a‘&u:.. LED display as a goar co In
readout for a RTTY signal. Simply feed the audio from a receiver eoch 00 oo
into the tape input of KIM-1 and read the message as it flows iy no fa
across the display (about 45.5 baud, 60 wpm). Can alse handle iy 58 na
other ratio to 100 baud). Can also use KiM-1 as a display only, acsi re o
operating from an already available terminal unit. 004 aC 64

ecar 20 #C

Bumgarner, John 0,, "A-KIM-1 Sidereal/Solar Clock" era pe EE
Interface Age 2 No. 9, p-36-37 (Aug 1977) epac 20 g
@23F 20 nC

Atkins, R, Travis, "A New Dress for KIM" g4z AD QU
Byte 2 No. 9, p-26-27 (Sept 1977) : 00aa AS FE
Describes mounting the KIM-1 in a briefcase together with power oea6 91 Fh
supply, prototype boards, etc. [-E L] 20 3
peub 18 .

904C 9@ ©3

lE
lE

IE
1E

1E
1E
1c
1F

IE
IF

t¥

SInPLD

ADDR

CATA

LINE
INPUT

STORE

CLD
LN
STh

STa

LDA
STA
JsSn
cLC
oce

cont o 3.3

Markus P.Goenner,Buel, 3205 Mauss,Switzerland

100
e
Y
chLE
GLTCH
#°'Cn
CiaTh
PACK
ATLD
L
PHINTL
Ith
POINTH
CRLF
GLTCH
#'CR
LINL
7°'ESC
S5TORE
1'%
QUTCH
CILF
CLLAR
PACK
urer
GETCH
PACiK
LE\D.]
[ {1108
(POINTLILY
INCPT

el

PROGRAM-START: (aag¢

PROGRAM DESCRIPTION:

AFTER YOU IIT TIik “GU-KEY ON THE TTY.THE PROGRAN
ANSWERS VITH A “CR-LF*".

ENTER NOU THE ANDRESS WIEERL YOU WIS TO LOAD DATA-.
LEADING ZERO'S IILED NOT TO DE ENTLRED FOR TIL
ACCRESS FIELD.Ot: A “CNR™ FRO{ YOU,THL TTY PROCLLD

A "CN-LF" AND V72U ARL RLADY FOR ENTLRING LAT# I
MEXA CODE.JUST 4L BYTL AFTLD THE OTHER.AT TLI LMD
OF A LINE,TYPE /1 "CR"eTO JUNP BACK IN TIE HMONITOR.,
TYPE AN “ESC™ AnI'D THE TERMINAL VILL PRINT # UOLLAR
SIGN BEFORE A "CR-LF™ AND THEN YOU ARL BnCK IN THE
KIM-MONITOR.

BY THE WAY,THE PRaGRAM 1S TULLY RELOCATAULE.

eaopee D8 G

ange
DBAGBORSFBASFOI M FIFOASAIECO0ODF@@S2AACIFFOFAASFEERS
FAASF985FB202F 1} PESAIECO9ADFAF6COIBDOAGAYZACBARIELR
2FIEAC6AICR2PACIFOBESDASAI ECONCIFADICASFEIIFACSCIIF
1899D3%
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Add 2_»..» to t{ 2al Time Clock program faom {ssue 04.
1§ you didn't _ 04, then you'll find the RTC in THE
FIRST BOOK OF KIM,......the editox

Charles H. Parsons
80 Lonrview Rd,
Monroe Conn 06468

N\

ppTusT VRLVE OF Rg  Re 5 10K FoR jorzfp

This is the temperature control I mentioned.
That's about it for now. All this could be expanded

or consolidated if desired,

I thourht you might 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 sitrcoM —@ ——
then at a certain point it fell throuxh. The Y _o.\@»
trouble was that tnis is meant to be .used with DIODE
signed arithmetic and does not work if the subtraction £
results in a number that looks like s signed yf
negative number, Switching to BCC cleared this up.,
Its easy enough to say " Look at the manual® but M\.\WQGN.
if you think you are doing the right thing this r\ 0
does not occur to you immediatly. I don't know w%\\ 2
Aif others have fallen into this trap but I thought - Ay 3702 Y g
it was worth mentioning, TEMPERF TS NEWC our
Read Temperature C(nce Per Minute n?(dn. LR LTY .N,W.W.M 3
Line: Code Label Instruction Comment \% TIMER
0100 ASB1 TKTEMP  LDA SEC Do At 50TH Second 6 5
0102 29PC AND FC z
0104k €950 CMF #3850 '
0106  PO01 BEQ DO i
0108 60 RTS L014F
0109 208001 DO JSR FREQ Read Frequency At PB1
010C AS581 LDA SEC
010E  29FC AND _um Capture PFor 4 Seconds -~
0110 €950 CMP #850
0112  FOPS BEQ DO GO 10 FREQUENCY ConyeRTEA
0114 P SED Work In Decimal FEMPERATVRE
0115 3 SEC
0116  ASP9 LDA INH et LSB's Of Prequency HV\nﬂ
0118 8596 STA CFREQL Put In Current Frequency KIM- ;mww\hnk\,“\am
011A  E59%4 SBC LCAL Subtract Calibration | THSTEC S
011C 8589 STA CTEMPL Put In Current Temperature rBl
011E ASPA LDA POINTL Repeat Por MSB'S =TEHPIN'TC
0120 8597 STA CPREQH f=Kc+10C (=TEHPINC RECULATED
0122 E595 SRC HCAL .Ann *.m..‘baa
0124 8584 STA CTEMPH ok 412y sumy N
0126  BOOP BCS POS Exit If Result Is Poaitive _ OF F=TErP 1M °F —_—
0128 A900 LDA #800 Complement If Negative *., Xm +] .
0124 38 SEC K= FATO F
012B  ES89 SRC CTEMPL 1T
012D 8589 STA CTEMPL + T
012P  A900 LA #8300 woRicimg™ v m%mimrm
0131 E58 SBC CTEMPH el |
0133 09cC0 ORA #$CO And Put CX In CTEMPH K
0135 8584 STA CTEMPH 74793 I'e
0137 D8 POS ) Go Back To HEX ConTER.
0138 60 ATS Exit f; +—
Additional Zero Page Locations m
0089 CTEMPL LSB!'S Of Current Tewmperature N
008A CTEMPH MSB'S Of Current Temperature LEVEL
0094 LCAL LSR'S Of Calibration Constant 7 SHIFT
coww HCAL MSB'S Of Calibration Constant m
009 CPREQL LSB'S Of Current Frequency ] ATE RC
0097 CPREQH MSB'S Of Current Prequency \f\l N b\

This i8 a subroutine which when added to the clock display
routine will read the 1nput port FB1 exery minute at the 50TH
second and subtract the calibration constant in zero page locations
The calibration constant 1s the frequency at zero degree's,

Fer. A4 AT KIM Re 2 1§K FOR Io
VAT 4|.+\N,\

H
“c

om KRsoms 3-20-77



Line

0140
0147
01h5
0147
0149
014¢
01LE
0150
0152
015k
0156
0158
0154
015D
015r
0161
0163
0165
0168
016A
016D
031 6F
0172
0174

Twentyfour

Line Code
1780 A582
1782 D017
1784 ALBY
1786 C032
1788 D002
178A AQ00

. 178C A584

178E 2901
1790 FO006
1792 F8
1793 18
1794 98
1795 6912
1797 >w 8
1798 849
uww> D8
1798 60

labvel
HRA

OK
OUTN

Hour Conversion

Instruction

LDA

9RE
DY
CcMP
RNE
LDY
LDA
AND
nEQ
SED
CLC
TYA
ADC
TAY
STY
CLD
RTS

MIM
OUTN
HR
#312
N

#800
DAY
#3801
OK

#812
ALTHR

Comment
Do On The Hour

If Hour 18 12
Set To Zero

If Afternoon
Add 12

Put In 24 Hour
Cownter

Additional Zero Page Locations

0098

ALTHR

24 Hour Counter

Thia is a subroutine which generates a 2
s more convenient for control

hour clock, This
applications. This profram cou

14 be incorporated

in the clock interrupt routine if it were
rewritten.

pisplay Current Tem

Code

206A1F
€902
po2D
A97F
8D4117
A20D
A002
A589
B5F9
A58A
293F
85PA
20281P
A58A
29¢0
POOA
AO7R
BC4117
4208
204E1P
A900
6DU117
POCC
60

routine will dis

while 2 on the KIM

label
DSTEMP

PLUS

RTS)

This is a subroutine
play the ¢
-1 keyvoard is depr

perature While 2 On KIM Is Pressed

Instruction

JS®R ETKEY

CMP
RHE

LDY
STY
LDX
JSR
LDA

STA
BEQ
RTS

#3062
HTSY
437F
FADD
#30D
#3302
CTEMPL
INH
CTEMPH
#33F
POINTL
SCANDI
CTEMPH
#3C0
PLUS
#37F
FADD
#30n
CONVD +6
#3909
PADD
DSTEMP

Comment

Do When 2 1s Pressed

Set Output Ports

Initial Dipit Number
Output Two Bytes

Output Absolute Value of
Temperature

Mask Sign

Display Temperature
Minus?

1f So Superimpose Minus Sign
Set Input Ports

Set Input Ports

Do Apain

which when added to the clook display

urrent temperature on the KIM-1 display
egped.,

Line

ooro
0012
ooB4
00B6
00:8
oona
oonc
00RE
00CO
0ocz
oocu
00Cé6
00c8
ooca
oocc
oocp
ooce
00D1
0003
00Dh4
00D5
ooDp?
00D9
oopn
QODE
00DF
00EQ
00E2
00ES
00E7

Line

0098
009C
Q09D
009E
009F
00A0
00A1

Temperature Control -

Code Latel Instructiomn Comment

AsBY CNTRLT LDA SEC Do On The Minute

DO33 Nk QUTZ

AQ00 LDY #8300 Get Temperature

A€E9A LDX TEMP

AS8a LDA CTEMPH

29C0 AND #8CO If Minus Set To

F002 REQ ARND Zero

A200 LDX #800

A 598 ARND LA ALTHR Select Day Or Night

CS597 CMP DAYST Table Of Set Points

9004 RCC NITE

C5A0 CMP DAYEND

9002 ACC BGN

AQOA NITE LDY #80A

8A RGN TXA

A200 LDX #300

DI9B LP CMP (TAR1),Y .

DOOR RCC OUTP If Temperanture Preoceeds

c8 INY Set Point,Qutput

EB INX Proper Control Code

EOQOA CFX #$0A If Not Keep Looking

DOF6 BNE LP Through Table To

AGFF  OUTP  LDA #3FFP To The End

8D0117 S5TA PADD

8A TXA

AB TAY

B19D LDA (TAB2),Y

8D0017 STA PAD PA-0 Thru PA-7 Are s

8541 STA COUT Output Ports

60 ouTZ RTS

Tables
TAR1 Temperature Set
Points TD1-TDA
Temperature Set
Points TN1-TNA
TAB2 Control Codes

Temperature Control {(continued)

Additional Zero Page Locations

Code Iabel Instruction Comment

[oh] Tenmperature Table

17 Pointers

DS Control ‘'lahle

17 Pointers
DAYST Start Of Dany Table
DAYEMND End Of Day Table
cour 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 detalls.
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Work Sheet Por Temperature Control

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

Output Fort PA7 PA6 PAS PAL PA3 PA2 PAl1 PAO

Temperature
Range Roundary
Day Nite
«TD1<TR1
Too Cid
TD1 TN1
Hyst.
TD2 TH2.
Cold
TD3 TN)
Hyst.
TD4 TN&
Normal
TD5 TNS
Hyst.
TD6 TN6
Warm
TD7 TN7
Hyst.
TD8 TNB
Warmer
TD9 T™N9
Hyst.
TDA THA
Too Hot
> TDA yTNA

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

The lines labeled Hyst. are interposed between
lines where action ie taken to provide hysteresis between
the on and off points of a device. They may not be
necessary 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
range,

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

-

1 AS
1 25
1 65
1 b5
1 55
1 5
59
0o s8
0 SA
0

0

> o = O O
o © o o

—-

o O o © o o
-

o © © 0o o o o o
[

—

1A

-
» o0 W ® N O W\ F WN

o o 0 © © 0o o o o »
-

©C O © O O O O O ¥ w
—

=
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©o o ©o o o o

9A

[

0
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Pack Temperature into 1 Byte Of Hybrid Code

Line Code label Instruction Comment
179C A 581 PKTEMP LDA SEC Do On The Minute
179E D020 ENE OUTF
17A0 A589 LDA CTEMPL Divide By Ten
17A2 UA ISR
1749 A LSR
17A4L Uua LSR
17A5 WA LSR
~w>m B59A STA TEMP

AB AS LDA CTEMPH Use FF for overflow
17AA awpo CMP #816 At 160 Degrees
17AQ 9304 BCC #$0h
17AE A9FP LDA #§FF
17B0 BS9A STA TEWP
1782 18 CLC Multiply CTEMPH
17B3 OA ASL By Ten
1784 OA ASL
1785 0A ASL

1786 0A ASL

1787 9007 RCC SKIP  Test Por Over 100

17R9 18 cLC If 50 Convert MSR'S
17RPA 69A0 ADC #3A0 To Hexadecimal

17RC 059A SKIP ORA TEMP And Combine % Bytes
178E B59A STA TEMP

17C0 60 OUTF RTS

Additional Zero Page Locations

009A TEMP Compressed Temperature

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 15 limited to 0-159 degrees. The
four LSB'S are retained in deciml notation and the
four MSB'S are converted to hexadecimal.

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

Frequency Counter Subroutine

Line Code Iavel 1Instruction Comment

0180 AGO1 FREQ LDA #301 Set 1/0 Forts

0182 8D017 STA PBDD

0185 A 581 LA SEC Do For 4 Seconds
0187 AR TAY

0188 2903 AND #3803

018A FO38 “EQ BACK

018C 98 TYA

018D 2902 AND #302 Display Por Seconds
018F D00 RANK DSPL 10

0191 A900 LDA #8800 Zero Frequency Counter
0193 85P9 STA INH And Count For Second 2
0195 BSFA STA POINTL

0197 85FR STA POINTH

0199 F8 SED

019A AD0217 L LDA PBRD Stall For One Pulse
019D 2902 AND #302

019F DOF9 RME L

01A) ADO217 H LDA PBD

01A4 2902 AND #802

01A6 FOF9 REQ H

01A8 18 CLC Count One Pulse
01A9 A901 1DA #301

01AB (5F9 ADC INH

01AD B5F9 STA INH

01AF AQQC 1DA #300

01R1 65FA ADC POINTL

0133 85FA STA PIONTL

0155 A900 LDA #$00

011:7 65FR ADC PIONTH

011:9 B5FR STA POINTH

01BB A581 LDA SEC Still Second 27
01RD 2901 AND #3801

01BF DOD9 BNE L If So Keep Counting

01C1 201F1F DSPL  JSR SCAKDS Display Count
01Ck 60 TA CK RTS

01C5 200003 RFREQ JSR KIM Start Here To Update
01C8 208001 JSR PREQ Every 4 Seconds

01CB 18 CLC

01CC 90F7 RCC RFREQ Loop

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

end
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A 2 wwm “womouuon wWﬁm 0o UKG  $0CCB
nooy _ C ur sty FCo  J SINTENOED INPUT 10
b Kim GINARY DQRQ = \\QQb @Qﬂ\% Willismson Hall ' goes ot Lalo FCu ) IUUFFER END AUDHISS
N C t AL FL3 ©
\\Nn\v\.. Universlty of Florida oCn  0OC Cris FLed ) ILUAL FLAL WOHD
Gainesville FI 32611 N o0CCc 00 GANG FCcag )
well, 1 guess the time has come to stop enjoying the good stuff others have sent in mwmw MM -:.z- ﬂrm 9
and to start contributing myself. The enclosed program was written for SPICA (Small 00Cr €0 n-.H,_s... mM: W
pPortable Interactive Computer for Astronomy) to allow dumping and loading blocks of data 00LO C2 NPUC FCw 02
(or code) under program control. I have put in lots of comments and it should be almost WMWM ww Vine MMN "no.w

self explainatory. The user defines a buffer area and dumps or loads that area at a rate 0003 7E FCB &7
of abowt 1000 bytes in 12 seconds. If an incoming file exceeds the buffer length reading a100 uks 0102 ISUPERDJMP START> AT 30100
stops when the buffer is filled and an error flag is set. If the incoming file 1D does w“wm mw Mw.w SuPtdu _w__.._» ummc i*STA* GP LUDL FUR Vil
not match the requested ID the buffer {s filled and an error flag is set. We have a relay 0105 20 3216 TSR INTVEU S INITIALLZE ved
on one output line connected to the REMOTE jack on the recorder to atart and stop the Q“WW wc mm LIA #3227
[4 A 5 S5TA GANG ¢« S8 UUTPUT wIRD
tape. (Soon we hope to use a PHIDEC recorder for better control.) I use as wuch of .n:@ 010C A9 BF CoA seur Topen el
KIM ROM ee possible but I wish they had used more subroutines in there, {ts not as nice 010E BUL %317 STA 2Bub
as 1t could have been. With these subroutines a $29 cassette recorder can become a usefnl m““_ vc mm LUA #3820 iSENL 32 SYNC CHARACTZRS
o . 3 5 STA  TIC iSAVE CHAR COUNT
digital data recorder at resonably high data ratea (100 bytes per second + housekeeping) 0115 A9 1o LUA ssl6 PUeVISUNG eees
Other Misc. Comments: 8) We have used SUPERTAPE and SUPERDUMP/LOAD on a Radio Shack CTR-29 Cl1T7T 438 HiC) PHA iSAVE CHARACTER
end a Radio Sback Minismette.V (very nice because of the CUE feature) with few problems. w-___m MW 901 uwn aurenT ESTURE CHARACTIR
With the Minisette-V we need to unplug the earpbone when recorcing to get sucess- I bave 011C Ceé €D oLe  TIC mrrmcnm COUNTER .
not good reason why 27?7? But othertmight watch out. 0Ol1le OO F7 ONE HIC) JEINISH DT
e -232 interface plum power-on tesct is shown below...cheap too (sort of). 0120 A9 2A LA ws2A JSEND ves
b) A simple RS-231 int P P JJT P ( ) 0122 20 91701 JSH  JUTCHIT
a° 0125 A9 00 LDA #3000
0127 20 6t01 JoH  OUTBY
1Yy F X231 012A 38 st FCUMPUTE & OF UYTES eese
P37 1) 0128 AD FI1 7 LUA EAL H TU Bt SENT seee
TN 00T 012 O FH07 SKHC  SAL AVE NBL
0131 48 PHA EMP ON ST
Ty 1 ACIYEg RS2 LWETAnSTniT BT 0132 AD FBL7 COA  cAH on s
. PIA RY 1- maci1t8s v .~ qpclrvBR 0135 ED F6L7 SHL  SAH
c) Many contributions to KUN show 1/0 interfacing idcas....everyone should become familiar 0138 20 6t01 —.._vr vul 81 .ucc“tr: NEH
with the Motorola 68XX line of support chips (get their good data book). > major ‘.lnn:m w“ww MM 6t 01 me oUTHT ..n.._”...nw.-.to-me soee
of the 6502 1s thar it is cowpatible with all tbat good Motorola stuff....ignore M's : 0! % AL FOL7 LA 10 i5ENDeess
tnstructions to gete the addressing with VMK since aldress is always vslid with the 6502. 0142 20 otoOl JOH  JUTBT  (.eael0
r P v G S
1 bave used the 6820 (P'A: L6 U/O lines plus 4 bandshaking control lines) and the £850 m”uw mm www_ Sububl uwu uwﬂﬁxr mmmu.»uwmmmu,_..z.?.ma
(ACIA: good for interface to a terminal or a large computer terminal port. They are Ol4u 20 EALQ JSH  INCVEGD INCREMENT FOR NiXT BYTE
ing out wi flo disk and tape recorder support chipa soon.....I1 couldn’t wait and Cl4E AL EDI 7 LUA vEBel SARE wbk AT esee
com .‘» z.an..: Py e " P ‘ momm (ugh) m ¢ vieh I had waited C151 (D Fr17 CMP AL teees END ADDHESS?
sz using a C oppy controlier weant for an ug u . CiS4 AD EEL? LUA VEU#2
d) My 9 yeaar oldy Jennifer Anne Oliver, loves WUMFUS and thanks you for publishing it..She U157 ED F8L7 S8C  EAH
runs ike a pr bey sure learn youug. O15A 90 9 BLL SUULPL (NOT FINISHED.GET MURE
KM like a pro, they sure | youna 015C A9 2F LOA  #82F ISENDL */ ¢
§_ Gesssessesees s SUPERIUMP/SUPERLUAD 3Y JUMN Pe ULIVER 20000800880 0D15& 20 9001 JHR  UUTCHT
| DUPARIMENT JF PHYSE.S5 AN ASTRONINMY 016l AL ETV7 LOA  CHKL
UNAIVERSITY OF FLURIUDA +GAINESVYILLE FL 0164 20 6£01 JSKR  uuT BT SSEND CHECKS5UM
. 0167 AD EBL7 LOA  (HKH
THIS PRUGRAM ALLOWS THE USE OF THE KIM-1 CASSETTZI TAPE 016A 20 6E01L JSK  outer
? INMTERFACE TO HEAD ANO WRITE DATA >LOCKS UNJDER PRUGRAM CONTRUL o o16L 00 RT S
i IT IS5 UVERIVED FRUM JIM BUTTERFIEL)'S SUPERTAPL ROUTINES IN alet 48 [VAVY NI% ) PHA JHEX OUTPUT ROUTINESSAVE WBYTE
{ RIM USERS NOTES 02 oUT EACH DATA JYTE 1S WAITTEN AS AN 8-31T 016F 4A LR
T CHARACTER RATHER THAN AS TwD ASCIi CUDED HEX CHARACTERS. THUS G170 4a . LSH
3 It UYTES ARE DUMPED UR LOADED IN _ESS THAN 12 SECONDS. THE 0171 P ! LSH
i TAPE FOURMAT HAS BEEN SUMEWHAT CHANGLED IN THAT THEt NUMEBER Q172 4A LoH
s OF BYTES IN THE REZORD ARt ®WRITVEN IN PLACE UF SAL/H, K1M ROM Ci73 20 8101 JSH HEXTA JGET & MSH AS ASCII
H HOUT INES AME USED AS FAR AS PUSSIILE wHILE KEERPING FULL 0176 20 900 JOSR  0UTCHT wRITE 17
* 3 SUBHOUTINE STATUS FOR THzSE PRUGRANMS,. 0179 od PLA iHESTURE BYTE
: 017A 20 8101 JSR nHEXTA Gl & LSH AS ASCII
H TJ) wRITE A FIALE: PUT STARTING ADORESS IN $ITFS/06 0l17v 20 9001 JSR  JUTCHT [wRLTL IT
H PUT ENDING ADDR:=55 ¢ I IN SI17F7/8 018¢ o0 hTS
3 PUT FILE 10 IN B1T7F9 0181 29 OF HE XTA AND #80F iMASK OFF 4 L58B
F 0183 (9 0Oa CMP  s50A
§  TNEN JSRA SUPERO. THIS HOUTINI CAN UE INTERRUPTED A5 LONG o185 18 [N
H AS THE INTERRUPT ROUT INES DO NOV 10OTAL MORE THAN 100 0186 30 02 bMil HEXTAL
$ MICRUSZICONDS IN BEACH 200 Ml CRUSECJINDS. Glos o9 07 ADC #8307 «A TD F
3 01B8A 69 30 HLXTAL ALC #8330 30 TO 9
v VO READ A FILE: PUT INPUT BUFFEI] AQDRESS (N $I7F57/6 018C 60 RTS .
H PUT END OF BUFF-R ¢ | IN SI17F7/8 018D 20 4C1ly LUTCHC J5KR (T JCHECRSUM CALCULATION
H PuUT DESIRED FIlL:z 1D IN $17F9 (USE 300 TO GET 0190 A0 08 cuicHs LY o308 «OobT FOR B8ITS
H NEXT FILELes REGAIDLESS OF 1TS5 13 ON TAPE) Q192 BA CE STY  COUNT  (SAVEBLT COUNT
H 0194 AO 02 TRY LOY es02 iSET ¥ OH 3PHASES
3 THEN JSH SJPERL» THE PRUGRAM wlL. RETURN wiITH THE OATA IN 0190 Ba CF ST1Y TRIY iSAVEPHASL COUNT
i T4E BUFFER AREACTHE RECEIVED 13 IV SI7F9¢ AND A FLAG ($00CH): ) 0195 b6 DO <UN LOR NPULWY 8 JF Lr2 CYCLES
H = 00 LUAD Ox 019A 48 PrHA iSAVE C(HAWACTER
H = FF UR = TF BUF FER UVERRUN 0198 78 cunNl skl iD1SABLE INTERRUITS
3 = FE OR = 7E CHECKSJM ERRUR C19C 2C 4717 cUN ulr CLXRD I T IMER LUNETZ
H CI9F 10 FB BPL  CON2 INU.wAl T
i A FjLE dU ERRUR YIELDS 80s TF, OR 7E. 0l1AL 89 DI0O LOA TIMGeY ;UET wAlT TIME Iv MICRO ,.00
H UlAs  HD 4417 STA CLKIT ;.o eeeSECUNDS FUOR TIMER
: THL LUAY RJUTINE IS RELOCATABLZs 10 RELOCATE THE DUMP HOUTINE 0LA7 A5 CC LUA  GANG SELIP OUTPUTBIT case
1 MULLFY THE J5K®S TU OUTCHT. OJTCNB. JJUTBT. AND HEXTA. 01A9 49 B0 EUR #3380 ssese HETWEEN JAND |
H E 0l1Ab 80 as217 STA 5>HD sLUUTPUTHILTY
3 ANY 1aPtk RECURDER TONTROL ROUTINEDS BE CALLED uEFORE SUPERL i OD1AEL 58 Ll cENABLE INTERJUPIS
i UR SUPERU. i CIAF B85 (C STA GANG sSAVE LUTPUTBLT
: . 0IBl CA Ot & PALL CYCLES SENT?
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KINSI COMMENTS

Faom the response I've received conceaning the KIM to S-100 bus

adaptear being offered by FORE

of satisfied users.

seems like a areasonable method for system expansion.

THOUGHT PRODUCTS,

1'd say theae are a numbex

Nothing but words of praise for the produci, 40 fax,
With S-100 memoay running as low as $125 for 8K kits (BASE 2), the scheme

As fax as assembled

S-100 boards are conceaned, the only ones that 1 am an:m-n~.e-» are the
They market video and memory boards which seem to

KENT -MOORE paoducts.

work as well as they Look.

movre

By the way, 1've been infoamed that FORETHOUGH PRODUCTS have ' .ared
up any paoblems with their telephone service and eaxe now accepting VISA
(BankAmericard). Theinr phone numbeax s (503) 485-§575. They indicate
off-the-shel§ delivery.

26

BASE 2 INC, PO Box 9941, Merina del Ray, Ca 90291 (213) 822-4499

KENT -MOORE INSTRUMENT CO., PO Box 507, Industrial Ave, Pioneer, Oh 43554
(419) 737-12352

FORETHOUGHT PRODUCTS, PO Box 386, Coburg, Or., 97401

RANDOM ACCESS CORNER

Hexe's a new feature of the NOTES for those who have special needs...

PEN PAL NEEDED - P. A. Ras, H. Gorterhof 138, DELFT, NETHERLANDS
Mr. Ras also needs info on Friden Flexowriter/KIM intearfacing.

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

BRINGING UP 8K CS1 BASIC ON KIMf o faying Lo bring {¢ up?...get in touch with
Denald HCTXL, 80 Evans Ave., tast Hartford, Ct. 06118

FORTRAN I1 FOR THL ¢tcz---"We'ae thinking about offering it derending on
inicrest. Send SASE and info on what software you nced
to GITNLSEL MICROCOMPUTLRS, 29 Genesee St., Piffard NY 14533"

GERMAN USER GROUP CETTING STARTED in the Frankfuat area.
: acl Trxich Scheiber, Berlinea St.
Weal Geamany.

Foax more info,
10, 6236 Eschborn,

KIM-3 and/or KIM-4 desperately neededi!]l contact JOHNSON COMPUTER
(216) 725-4560

WASHINGTON AREA KIM ENTHUSTIASTS who are {nterested in starting a KIM KLUB,
dend a S.ALS.E. oa cafliil WAKE c/o Ted Beach, 5112
Witfiamsburg BLvd, Arfington, Va 22207 {703} 538-2303

MICRO-SOFTWARE SPECTALISTS INC., 1911 Meadow Lanc, Axlington, Tx 76010
have announceéd that they have cleared up the problems
wi(th their assembler mentioned in our newslettea. They
axe accepting VISA at (817) 274-0291

WANTED: KIM-2 or KIM-3 RAM board for memory expansion.

Contact Kenneth W.
Ensele, 1337 Fostea Rd., Napa Ca 94558

(707) 226-5014

FOR SALE:

KIM-1 and expeamintation accessories used in TERC microprocesson
workshops. Valued at $500.00, will sell for $300.00.
W. L. Sadler, 2020 Easy Street, Waukesha, Wi., 53186
(414) 547-9391

(I T ARRRANNRERRR N

BOOK REVIEW SECTION from Chartes A. Hills, 677 Lippincott Ave.,
Mooxestown, N.J, 08057

UNTQUE PROGRAMMING BOOK ®*®® HOW TO PROGRAM MICROCOMPUTERS by William
Barden [SAWS 33.95T expldins Looping, stacks, List processing, bit manipu-
lation, etc. The unique feature is that all program explamations are fox
the 8080, 6800, and 6502 40 one can see how each is parogrammed to do the
same thing. Twenty utility paograms in each system are provided for comp-
axrison of coding requinements.

{lve seen this book and cam also recommend it,....ERIC)
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Simpson, 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 Altos, CA 94022

"Jolt Microcomputer™ N

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 Hicrocomputer Module'
Microtrek, pp. 7-16 (August 1976)

Notes and programs for KIM-1 including Drunk test and several
useful routines.

Anon., "M0S Technology - KIM MCS 6502"

Interface Age 1, ¥o. 9, pp. 12, 14 (August 1976)
An announcement of the KIM-1.

Rankin, Roy and Worniak, Steve, "Floating Point Routimes for the 6502"
Dr Dobba Journal 1, No. 7, pp. 17-19 (August 1976)
Calculations from 10-33 to 10+38 with 7 significant digits:

Bradshaw, Jack, "Monitor for the 6502"

Dr Dobbs Journal J, No. 7, pp. 20-21 (August 1976)
- Monitor a 1a OSI.

Garetz, 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 Confessions: How I Relate to KIM"

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

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

Woznlak, Steve, "Mastermind: A Number Game for the 6502"
DbJ 1, No. 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, No. 14, p. 136 (October 1976)

Pittman, Tom, "Tiny Basic for 6502" *

DbJ 1, No. 9, pp. 22-23 (October 1976)
Availeble from ltty Bicty Computers. TB650K (0200-OAFF)
1s for KIM and most homcbrew 6502 systems with RAM in
first 4K of wemory.

Anoun., "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 ¥., "1000 WF!l Morse Code Typer"
73 Mag. No. 196, pp. 100-103 (January 1977)
Use of Klli-1 for sending code at 9-1000 WPM from a keyboard.

Robbins, Carl.li., "The Microprocessor and Repeater Control”
QST 61, No. 1, pp. 30-34 (January 1977)
KIM-1 control of repeater functions.

—_—

Cushman, Robert H., "Bare-bones Develeprent Systems Make Good Learning

Tools"

EDN 22, No. 6 (March 20, 1977)

See also 22, No. 8, pp. 104-111 (April 20, 1977)

» No. 4, pp. 89-92 (February 20, 1977)

» No. 10, pp. 84-90 (May 20, 1977)

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

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

rafrales
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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. 4, pp. 74-76 (April 1977)
Adding the S.D. Sales 4K Lov Power RAM board to KIM-1.

Gordon, H. T., “Stringout Mods"”
pDJ 2, No. 2, p. 8 (February 1977)
TA 6502 program applicable to KIM-1 to relocate blocks of
instructions in RAMs.

Sherwan, Ralph, ''A 650X Progran Relocater"
DDJ 2, Wo. 4, pp. 30-31 (April 1977)

Ockers, Stan, "TV Sketch Program”
pbJ 2, No. 4, pp. 32-33 (April 1977)
s program for use with KIM-1 equipped with & Southwest Tech
Prod Co. Graphics Board GT 6144,
Simpson, Rick, "Come Fly with KIM"
Byte 2, No. 6, pp. 76-80 (June 1977)
Toad 12K of memory in two minutes with a "Fly Reader" for
paper tape.
Lancaster, Don, "A TVT for your KIM"
Kilobaud, No. 6, pp. 50-63 (June 1977)
TVT-6L {6 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 sonmnon.
Lancaster, Don, "Build the TVI-6"
Popular Electronics 12, No. 1, pp. 47-52
A low cost direct video display based on KIM-1 software and a
minimm of added hardware. Slightly differeant than the TVT-6L.

Pickles and Trout, P.0. Box 2270, Goleta, CA 93018 "TV Mod Kit"
Deiniled instructicns and kit of parts for conversion cof 2
low cost ($80 approx.) Hitachi SX Chassis (Model P-04, P-08,
PA-8, etc.) for a TV Monitor.
Grater, Robert, "Civing KIM Some Fancy Jewels"
Byte 2, No. 7, pp. 126-127 (July 1977)
Adding a remote LED display for the KI1M-1.

Runyan, Grant, "The Great TV to CRT Monitor Conversion"
Kilobaud, Wo. 7, pp. 30-31 (July 1977) ’
Although not specific to KIM-1, this article is useful in
adapting a wonitor to KIM. Uses inexpensive 12" Hitachi
Model P-04, P-08, PA-4, TA-8. See also Sams Photofact
Folder 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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