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You wite BE THERE- won't Yeu 777

Time really flies when you're having fun! (or are really busy) It's hard to believe that
four issues of the NOTES have been published already. I can still remember when the first sub-
scriptions started rolling in and now thers are over 800 KIM afficianados in the group with no
signs of tapering off.

The format of our little journal is in a state of flux-as you can see. The booklet form
seesed like a good idea until I got feedback from a ber of you indicating that something a
little easier to punch and insert in a binder would be a little more convenient. Well, here it
is. I hope this will improve things.

Don Lancaster®s really been busy with his KIM-1! Two national hobbyist magazines will be
featuring lancaster's KIM TV typewriter circuits this sumser. Watch Kilobaud magazine in issue
#6 or #7 and check out Popular Electronics for July agd August.

Rumor has it that Mr. Lancaster is also working on a KIM graphics interfsce. His latest
book (bible?), CMOS COOKBOOK, will be reviewed in an upcoming issue of the USER NOTES.

Robert Cushman, Special Features Editor for EDN (one of the top industrial electronics
magazinee), has started a series of tutorial articles on microsystem design procedures that
look to be very informative. Cushman, also a member of our KIM-1 User Group, wants people to
start thinking in terms of system design rather than just function design and will evidently be
wsing KIM in design examples.

More and more computer clubs have KIM-1 special intersst groups. Here's two more:

Long Island Computer Association (LICA) contact KIM-1 Coordinator-Steve Perry, 6 Brookhaven
Drive, Rocky Point, N.Y. 11778 S16- T4%- LULZ after Tpm.

Amateur Computer Group of New Jersey-contact 650X group coordinator-John Loofbourrow at
233-7068 (area code unknown).

PUT THIS ON YOUR SOCIAL CALENDAR®*

The second annual COMPUTERFEST '77 (June 10, 11, 12 - Cleveland Ohio) will be held at the
Bond Court Hotel, 777 St. Clair Avenue in downtown Cleveland. An Admiasion charge of $2,00 will
be good for a weekend of manufacturers exhibits, seminare, tech sessions, a flea market etc., For
woreinformation- send & S.A.S.E. to Midwest Affiliation of Computer Clubs, P.0. Box 83, Brecks-
ville, Ohio L4141, ('nn.c.c.

CORRECTION TO ISSUE #3-Cass Lewart informed me that on page 7, the mnewonic in address lo-
cation 22 should be LDY fyy (not LDX #yy), the machine code (AO)is correct.

ssssssssses

KIM-1 USER NOTES is published every 5 to 8 weeks. The subscription rate for U.S, and Can-
adian subscribers is $5,00 for issues 1 thru 6 including lst class postage. Foreign subacrip-
tions - $8.00 including lst class air sail postage.

Payment should be made in U.S. funds with a check or money order (no cash or purchase or-
dera) please. :

KIM-1 USER NOTES

c/o Eric C. Rehnke

425 Meadow Lane

Seven Hills, Ohio ‘!‘Oljl(Phone - 216-52'0—72#1)

To alleviate possible typographical errors, please try to submit articles in original type,
single spaced on white bond so that we may cut and paste instead of retyping. Also, if you ex-
pect a personal response to correspond + Please include a self addressed stamped envelope, to
help defray axpenses.

Mote on locations OOF1 and oorz,[nu you hit GO, the contents of OCF1l transfer to the status
register, an 0 the stack polater. Always preset OOF1 to OO to avoid being accidentally
in decimal mode; and OOF2 to FF to avoid having the stack "write over"” your page 1 prograss
or data. «s Jim Butterfield



KIN-1 70 5-100 BUS ADAPTER " PRGE 1

Got a flyer from Forethought Products. They annowc¢ed KIMSI, an 8-slot wotherboard that
would enable most S-100 type boards to bs used with KIM. They say that all decoding and buffer—
ing circuitry is provided. Oet more info from Forethought Products, P.C. Box 386, Coburg, Ore.,
97401,

KIM-1 SOFTWARE PACKAGES

Robert Tripp, author of the PLEASE package, mentioned that he ia making four sore KIM-1
software packages available scon. Tripp says hie packages, known as HELP, will include a text-
editor, a mailing list handler, a form letter writing aid, and an information retrieval systea.
For more info, write The Computerist, P.0, Box 3, Chelmsford, Mass, 01824, ask for HELP,

TO NEW SUBSCRIBERS

At least one of you, who recently subascribed to our Notes, did not get all three back is-
sues. They came apart in route and the Post Office sent back the piecea. We are now using en-
velopes for msailing back issues 'cuz we want to be sure no one misses any data. Please contact
me if you were shorted one or two back issues recently,.....

et ssssssnas
C¥ RECEIVE ROUTINE

73 magaziné, April '77 (page 80) has a morse code interpreter program that may be of in-
terest to you hams. It was written for the 6300 but could be adapted to KIM with little work.

To convert your recsiver's audio output to a digital signal so 'ynur computer can work op it,
you need some type of filtering and digitizing circuitry. A circuit of this type was included
in an articls which appeared in Popular Electronice, January '77 (page 37). The complete cir=
cult for the signal conditioner could consist of IC 1, 2, 3, and 5 from the schematic on page X9.

-

If any of you are working along these lines, let's hear from you.

stesccsssns
MORE ON THE SERIAL A'DAPTOR BOARD SAB-1

Bob Grater had an article in Kilobaud magazine issue #1 (page 114) which explained the SAB~
1 with a full schematic and interface details. If you're adapting a parallel input TVT to your
machine and want it to look like a terminal, check this out.

KIM-1 ACCESSORIES MARKET

I've had conversations with aeveral manufacturers who will be marketing accessories for KIM
shortly. Among these items will be an optical bar code scanner and software loader, several en-
closures, boards for the XIN-h etc, As soon as formal product amnouncesents are received, they
will be passed along in the Notes. I will not evaluate these producta or even infer that they
actually exist until I've seen them.

It sounds like KIM ia really taking hold in the marketplace.
epsbpucdenn .

LET ME KNOW YouRk OPINION oF THIS TYPE ANEWSLETTESR Mr!

saspsecea
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INFO , CONTACT TRUMAN BoERKOEL K8Jveé,
- 2050 BrookRipe € PR., DAYTON OHic 4543) '



Introduction to RELOCATE Jim Butterfield
e Toronto

Ever long for an assembler? Remember when you wrote that
300 byte program - and discovered that you'd forgotten one
wital) instruction in the middle? And to make roam, you'd
have to change all those branches, sll those addresses, ..
Or the program with that neat piece of coding in it, that
you suddenly need to remove (say, to change it to a
subroutire) ,,. but if you do, you'll have to 11l all
that empty space with NOPs? 1It's enough to make a grown
programmer cry...

Dry those tears. Program RELOCATE will fix up all those
addresces and brercher for you, whether you're opening out
a program to fit in an extra instruction, closing

up space you don't need, or juat moving the whole thing
sameplace else,

RELOCATE doesn’'t move the data. It just fixes up the addresses
before you make the move, It won't touch tero page addresses; you'll
want them to stay the same, And be careful: it won't wvam

you if a hranch instruction goes out of range.

You'll have to give RELOCATE a lot of information about your
progmm:

(1) Where your program starts, This is the first instruction
in your whole program {including the part that doesn't move).
RELOCATE has tc lock through your whole program,
instruction by instruction, correcting addresses and
branches where necessary. Be sure your progran is
a continuous series of instructions (don't mix data
in; RELOCATE will take a data value of 10 as a FPL
irstruction and try to correct the branch address),
and place a dud instruction (FF) behind your last
program instruction, This tells RELOCATE where to
stop,

Place the program start address in locations EA and EB,
low order first as usual, Don't forget the FF behind
the las* instruction; it doesn't matter if you
temporarily wipe out a byte of data - you can always

. put it back later,

(2) Where relocation starts. Thie is the first address
in your progran that you want to move. If you're
moving the whole program, it will be the same as
the program start address, atove. This address is
called the boundary.

Place the boundary address in locations EC and ED,
low order first,

(3) How far you will want to relocate information alcve the
boundary, This value iz called the increment.
For example, *f you wan' to open up three more locations
in your program, the increment will be 0003. If you
want to close up four sddresses, the increment will
be FFFC (effectively, a nepative number),

Place the increment value in locations E? and E9,
low order first,

(&) A page 1imit, above which relocation should be disablad.
For example, if you're working on a program in the
0200 to OJFF range, your program might also address
a timer or I/C registers, ard night call subroutines
in the monitor. TYou don't want these addresses
relocated, even though they are above the boundary!
S0 your page limit would be 17, since thess adresses
are all over 1700,



On the other hand, if you have memory expansicn and your
progran is at address 2000 and up, your page limit

will need to be much higher, You'd normally set

the page limit to FF, the highest page in memory,

Place the page 1imit in location E7,

Now you're ready to go. Set RLLOCATE's start address, hit go -
and ZAP!. your sddresses are fixed up.

After the run, it's s good idea to check the address now in
OOEA and OOEB - it should point at the FF at ths end of your
program, confirming that the run went OK.

Now you can move the program, If you have lots of memory to
spare, you can write a gereral MUVE program and link it in to
RELOCATE, so as to do the whole job in one shot,

Bat if, like me, you're memory-deprived, you'll likely want to

run RYLOCATE first, and then load in a little custom-written
program to do the actual moving. The program will vary depending
on which way you want to move, how far, and how much memory is to
%0 be moved. In a pinch, you can use the FF option of the cassette
input program to move your program,

Last note: the program terminates with a BRK instruction,
Be sure your interrupt vector (at 17FE and 17FF) is set
to KIM address 1C00 so that you get a valid 'halt',

Jim Butterfield
6502 Progrem: RELOCATE 14 Brooklyn Avenue
Fabruary, 1977 Toronto, Ontario MM X5

; following addresses must be initialited
; by user prior to run

o) .74 PAGLIM *s*+1 1imit above which kill relocn
00E8 ADJST *a%+2 sdjustment distance (signed)
OOCEA POINT *=*42 start of program
0CEC BOUND *=*+2 lower boundary for adjustment
; main program starts here
0110 D8 START CLD
0111 A0 00 1DY 40
0113 Bl EA LDA (POINT),Y get op code
011% AB TAY + cache in Y
0116 A2 07 LDX #7
0118 98 LOOP TYA restore op code
0119 3D 8% 01 AND TABl-1,X remove unwanted bits
011C 5D 95 01 POR TAB2-1,X -& test the rest
0l1F FO 03 BEQ FOUND
0121 CA DEX on to the next test
0122 DO F&4 BNE LOOP evs if any
0124 EC 9D 01 POUND LDY TAB3.X length or flag
0127 30 oD BMI TRIP triple length?
0122 Fo 22 BEQ BRAN branch?
012B E6 EA SKIP INC FOINT Mving right along..
0122 Do 02 BNE INEX ..to next op code
0lF E6 EB INC POINT:1
0131 88 INEX DEY
o0l3z2 Do F? BNE SKIP
0134 FO DA BPQ START
s length 3 or illegal
0136 c8 TRIP INY g
0137 30 D9 BMI START+2 1llegal/end to BRK halt
01329 C8 INY set Y to 1l
0l F1 EA LDA (POINT),Y lo-order operand
013C AA TAX v.. Into X reg

013D CB INY Y=2



PAGED

013E Bl FA LDA (POINT),Y hi-order operand
01ko 20 79 01 JSPR ADJUST change address, maybe
0143 91 FA STA (POINT),Y ...and put it back
0145 88 DEY Yal
0146 8 TXA
0147 91 FA STA (POINT),Y ...al80 hi-order
0149 A0 03 LDY &3 T3
014B 10 DE BPL SKIP
; branch: check 'to' and 'from®' adresses
014D c8 HRAN  INY : Yal
O14F A6 EA LDX FOINT *from' addrs lo-order
0150 A5 EB LDA POINT+1 .. & Ri_order
0152 20 79 ol JSR ADJUST change, maybe
0155 BS EQ STX ALOC save lo-order only
0157 A2 FF LDX #4rF flag for 'tack' branches
0159 Bl BA LDA (POINT),Y get relative branch
015B 18 cLC
015¢ 69 02 ADC $2 sdjust the offaet
015E 30 01 BMI OVER backwards branch?
0160 B8 INX nope
0161 86 B3  OVER STK LIMIT
0163 18 cle
0164 €5 EA ADC POINT calculata 'to' lo-order
0166 AA TAX .o and put in X
0167 AS E3 LDA LIMIT 00 or FF
0169 65 ¥B ADC POINT:1 'to' h-order
016B 20 79 01 JSR ADJUST change, maybe
01E CA DEX readjust the offset
016F CA DEX
o 0170 & TXA
¥ 0 3k SEC
0172 E5 EO SEC ALOC  recalculate relative branch
=~: 0174 91 EA STA (FOINT),Y  and re-insert
= 0176 CB INY Y2
2 0177 10 B2 BPL SKIP
F : examine address and adjust, maybe
w3 0179 C5 ®7  ADJUST CMP PAGLIM
3 € 0178 ® 11 ECS OUT too Light
F‘E & 017D C5 ED CMP BOUNDs+1
" 017F DO 02 BNE TES2 high-order?
3- * 0181 E4 EC CPX EOUND lo-ordert
v $018300 00  TESz BCC OUT o0 lowr
8 0185 L8 PHA stack hi-order
M q 0186 &a TXA
3 0187 18 clLe
2 9 0188 65 £8 ADC ADJST adjust loorder
‘% 0184 AA TAX
3 01EB 68 PLA unstack M -order
018%C 65 E9 ADC ADJSTsl snd adjust
G 018 60 oUT  RTS
by stables for op-code identification
S | 018 oC IF OD TABL .BITE  $0C,$F,$CD,$87.81F 877 803
d Vo7 irer
L g 0195 03
» o€ 0196 <C 19 0B TAB2 ,BYTE $0C,$19,$08,800,$10,$20,803
4 o 0199 00 19 20
T P01 M
U S0ID 02 FF FF TABY  .BYTY 02, % ,$77,$01,$01,800, 87, X
NLono 0l 01 00
H %ous rr Fx

H erd

Credit for the concept of RELOCATE goes to Stan Ockers,
who insisted that it was badly needed, and maintained
despite my misgivings that it should be quite
straightforward to program. He was right on both counts.

THANKS q0 JIM + StAn ']



MOVIN' - How to move data or programs arcund Jin Butterfield

Here's a few little progrems/procedures to use when you want
to move mamory contents around, They fit in anywhere.

In the next two progrems XX XX means the 'from' address minus one;
TT TT means the 'to' address minus one, In both cases, these are
the starting sddresses ol your data. NN is the total number of
locations to he moved, Check the axamples if this isn't clsar.
(1) Move 1-256 tytes to a higher address:
A2 NN HD XX XX 9D TT TT CA DO F? OO
Fxarnple: nove contents of 0234-0278 to 0258.n28D
A2 b5 B 3] 02 9D 52 02 CA Do F7 0O
(2) Move 1-256 bytes to a lower address:
A2 00 E8 HD XX XX 9D TT TT B0 NN DO F5 00
Example: move contents of 0258-0288 to 02340274
A2 00 £8 HD 57 02 9D 33 02 E0 31 DO F5 00
(3) Move over 256 bytes:

1 recammend writing the data ycu want to move onto
a fresh cassette tape,

Now, put the address where you want the data into
locations 175-5 (low order first, as always).
Put FF into location 1779 and perform a tape read,

Tom Wear

Dear Eric:
Per your query for info on 74LS145, I purchased mine from

Active Electronic Sales Corp
F. 0. box 1035

Framingham, MA 01701

(617) 879-0077

They stock a most complete list of 74LS chips as well as many
other hard-to-find items, like the latest off the production
line at Texas Instruments in TTL as well as linears, all grade
one--no surplus, rejects and junk. linimum order %10.00 plus
31,00 postage and handling.

Their initial response has been good--7 to 10 days--however on
a few occasions "temporary-out-of-stock back-orders” have been
neglected. Direct communication with Manager Alan Barroll has
solved these oversights guickly.

I exchanged the KIM-1 U4 74145 for the 'L8' version and have
adapted an OSI mother board to provide 74L5367 3-State Hex
Bus Drivers for the address lines and 8833 for the data lines,
I will share this and other hardware and software items as
soon a8 I can produce the legible drawings and write-up (docu-
mentation is always the toughest part).



KIM-1 UTILITY: DIRECTORY Jim Butterfield
Toronto

Ever thought about the best way to organize your
programs on tape? I used to call the first program
on each tape number 01, the next 02, etc. Mostly
I was afraid of forgetting the ID number and having
trouble reading it in. Program DIRECTORY (below)
fixes up that part of the problem and liberates you
to choose a better numbering scheme.

You've got 254% program IDs to choose from ... enough
for most program libraries with some to spare

So why not a little structuring to help you remember
what a program is for?

I suggest the following: First digit - 0 to 9 for
completed (or ‘permanent') programs ... A to F for
programs you're still working on; Second digit -

0 to 9 for programs, A toe F for data files.

Using this scheme, I'd know that ID 5E is a

permanent data file;y A3 is a program still being writ.

S50 every program and data file would carry a unique
number ... and if you've forgotten what's on a given
tape, just run DIRECTORY and get all the IDs.

Another thing that's handy to know is the starting
address (SA) of a program, especially if you want to
copy it to another tape. (Ending addresses are
easy ... just load the program, then look at the
contents of 17ED and 17EE). Well," DIRECTORY shows
starting addresses, too.

I got the idea for DIRECTORY from Peter Jennings,
Toronto, who has a teletype-oriented program to do
the same thing. This version uses keyboard/display.

The program is fully relocatable, so put it anywhere
convenient. Start at the first instruction (0000

in the listing). Incidentally, 0001 to 001D of this
program are functionally identical to the KIM monitor
133C to 13C1.

After you start the program, start your audio tape’
input. When DIRECTORY finds a program, it will
display the Start Address (first four digits)

and the Program ID. Hit any key and it will scan
for the next program.

0000 D8 GO CLD

0001 A9 07 LDA #3$07 Directional reg
0003 8D 42 17 STA SBD

0006 20 41 1A SYN JSR RDBIT Scan thru bits...
0009 46 F9 LSR INH ..shifting new bit
000B 05 F9 ORA INH ..into left of
000D 85 F§ STA INH ..byte INH

0OCF €9 16 ST CMP #$16 SYNC character?
0011 DO F3 BNE SYN no, back to bits
0013 20 24 1A JSR RDCHT get a character
0016 C6 F9 DEC INH count 22 SYNC's
0018 10 F5 BPL TST

001A 09 2A CMP #$2A  then test astk
001C DO F1 BNE TST ..or SYNC

001E A2 FD LDX #$FD  if asterisk,

0020 20 P3 19 RD JSR RDBYT stack ) bytes
0023 95 FC STA POINTH+1,X into display
0025 EB8 INX area

0026 30 F8 BMI RD

0028 20 1F 1F SHOW JSR SCANDS ...and shine
002B DO D3 BNE until keyed

GO
002D FO F9 BEQ SHOW at's all folks



HERES AN RSe232 INTERFACE FROM: Markus F. Goenner
Uatlibergstr. 107

8045 Zurich
Switrerland
+8Y :
L ¥ ] L 1]
A-U (3] A-T
Q3
TTYA

Parts liat:

Q
Q

1
2

Q3

CR 1

O o0 Fw e

2 N 2222
2 N 2907
2 N 2222

1 N 914 (1 N 4148)

1'000
5'100
2'700
1'Coo
560
4'700
41700
10'000
180

ohms
ohms
ohms
ohms

chms’

ohms
ohns
ohms
ohms

PAGE 3



KILTMAZE by Stan Ockers & Jim Butterfield

Find vour way out of the maze. You're the flashing
light in the centre of the display. As you move

up (key 9), dowm (key 1), left (k¥ or right (&),
FI™ will keep vou in the central displays you'll
see the walls of the maze moving by as you travel.
like walking through a real maze, you'll only see

a small part of the maze as you pass through it.

If you can ret out, you'll find yourself in a large
open area; that mean's you've won.

Frogram starts at address 0200.

0200 OB START CLD

0201 A2 02 LDX #2 3 values

0203 BD BS5 02 SETUF LDA IRIT,X from init
020€ 95 D2 STA MZIT,X ..t0 maze ptr
0203 CA DEX

0209 10 F8 BiL SETUY

1-~ pick out specific part of maze
0208 A0 OB MAF LDY 411
020D Bl D2 GETIMOR LDA (M2FT),Y 6 rows x 2

020F 99 D8 00 STA WOEK,Y
0212 88 DEY
0213 10 F8 BFL GETMOR
1--shift to position vertically
0215 A2 DA LDX #10 for each of 6 rows..
0217 A4 D4 NXDIG LDY FOSIT shift Y positions
0219 A9 FF LDA #3F< filling with 'walls’'
;021B 38 REROL SEC ..on both sides
021C 36 D9 ROL WORK+1,X
021E 3¢ D8 ROL WORK,X roll ‘emi
0220 2A ROL A
0221 B8 DEY
0222 DO F? BNE REROL
1--calculate segments
0224 29 07 AVD #7 take 3 bits
0226 48 TaY & change to
0227 B9 AOQ 02 LDA TABL,Y segment pattern
022A 95 D@ STA WORK,X ..and store
022C CA DEX
022D CA DEX
022E 10 E7? BrL NXDIG
1--test flasher
0230 C€ D5 LIGHT DEC FLUG time out?
0232 10 0A Bl L MUG «.no
0234 A9 05 & LDA #5 " ..yes, reset
0236 85 DS STA FLUG
0233 As DE LDA WORK+6 ..and..
023A 49 40 ECR #540 ..flip..
023C 85 DE STA WORF +6 ...flasher..

t--1ight display
023E A9 7F ruG LDA #37F open the gate

0240 3D 41 17 STA SADD

0243 AD 09 LDY #3509

0245 A2 OA 10X #10

0247 B5 DI SHON¥  LDA WORK,X tiptoe thru..
0249 1D 4o 17 STA SAD ..the segments
024C C 42 17 STY SED

024F CE D6 ST1 DEC STALL .. .pausing
0251 Do FC BAE ST1/

0253 €1 INY

0254 C3 INY

0255 CA DEX

0256 CA DEX

0257 10 EE Bl L SHOW



1--test néw key depression

0259 20 40 1F JSR KEYIN set dir reg

025C 20 6A 1F JSR GETKEY  key?..

025F C5 D7 CMP SOK ..same a8 last?

02€1 FO CD BEQ LIGHT

0263 85 D7 STA SOK no, record it
1--test which key

0265 A2 04 LDX #4 5 items in table

0267 DD A8 02 SCAN  CI'P TAB2,X

026A FO 0S BEQ FOUND

026C CA DEX

026D 10 F8 BFL SCAN

026F 30 BC BI1I LIGHT

0271 CA FOUND DEX

0272 30 8C BMI START go key?
1--test if wall

0274 BC AD 02 LDY TAB3,X

0277 B9 DB 00 LDA WORK,Y

027A 3D B1 02 AND TABL,X

0270 DO B1 BNE LIGHT
j—--move

027F CA DEX

0230 10 o4 BI L NOTUP

0232 C6 D4 DEC FOSIT upward move

0294 DO 85 MLINK BNE MAP l-o0-n-g branch

027°€¢ DO 04 NOTUF BNE SIDEZVY

0233 E6 D& INC FOSIT downward move

027A DO F8 BXE FLI'K

023C CA SIDEWY DEX

023D DO 06 BNE LEFT

023F C6 D2 DEC MZPT right move

0291 C6 D2 DEC MEFT

0293 DO EF BNE MLINK

0295 E6 D2 LEFT INC MZPT left move

0297 E€ D2 INC MZFT

0299 DO E9 BNE IiLTNY

i--tables (hex listed)
TAB1L 02A0 00 08 40 48 01 09 41 49
TAB2 02A3 13 09 01 Of o4
TAB3 02AD 06 06 o4 08
TAB4 02B1 01 0B L0 40

t--sample maze follows

1--first 3 bytes are initial cursor poltr
INIT 02BS5 B4 02 0@

FAZE 0231 FF FF 04 0B F5 7E 15 00 41 FE SF ok
51 7D SD o4 S1 B6 Sb 14 F7 D5 04 sS4
7F SE 01 00 FD FFP 00 00 00 00 00 00
00 00 00 00 00 00

Maze construction: every two bytes, starting at I'AZE,
TEDrESEﬂFS a complete cross section of the maze;
a 1 bit in any position represents a wall.

In the example above, the first cross section
is F7 ¢F (all one bits) - this would be an
impassable section of wall. The next cross
section (04 03) has only two pieces of wall
in it, at positions 6 and 13. The zeros at
the end represent the 'open space*

POR SALE NOS TECHNOLOGY, INC  KIN-1 w/1X Homebrew 21L02 RAM, POWER
SUPPLY 3ea 45V at 1.54, lea -5V at .54, lea +12V at .5A, lea -12V at .54
SERIAL ADAPTOR BOARD (SAD-1) (Checked out on a CT 1024 works ok) WOOD CASE
EXTRA 22 PIN CONNECTORS w/2 extra on oase, CROSS ASSEMBLER MANUEL, TIN
NANUEL, PLEASE NONITOR w/TAPE & BOOKS, TINY BASIC w/TAPE & HEX LIST, 10ea
NENOREX 30 Minutes ea side tapes w/PROGRAMS. $330.00 takes all

ROBERT G. LIOYD, 7554 SOUTHCATE RD., PAYETTEVILLE, N.C. 28304, (919) 867-5822



hiels Oesten
PQGE + Brostykkevej 193
DK-2650 Hvidovre
Denmaric,

A note on speedin~ up the KIF tave routines. I did it by relocation of
o08. 1%('0 - 1A6A and chansing of wnos. 199F to 0% and 19C5 to 02. Trials
showed that the delays in the RDBIT-routines had to be chansed to:
1A4E: 04 ; 1A62: ©2.

Thie is what J. B. calls "/PECDTAPE", I did not make it faster because
the filter between the PLL and the compvarator ies dcsimed for the
a=i-inal KIK-rpeed (400 Haud) end it will desrade the corparator input
if the oreed excecds Bay 1200 Baud. The comoarator imput waveform becomes
triansular and the peak-to-peak value decreassce.

A surpestior for some harduare: Use two NR2525/745289 16 X 4 RAM'e
as a scratchoad to coov pos. UOF1 -~ OOFS (snved registers P.ST,A.Y rx)
The ontputs can drive a LED directlvy, and if the RAM's are enabled
gal]l the time, the 5 vositions will b:s updated every time you go throush
the save routine ‘( pressing ST or using SST mode), The address lines are
panually controlled, except when K1k is exeeuting a SRITE to the
positions in question. <

I also have a telephonc-dialler program (12 digits) that uses KIlM's
keyboard and display, but since legal probless nay arise, 1 don't
find it advisable to publish it. But if anyone are interrcated, drop
me a line.

WUi PUS is great, but wouldn't it be fairer to the besat to change
03FF to 02 (and LGA4 to &0)

KIM FACTORY MODS: If you want to keep your machine up-to-date,
then be aware that the following modifications have been made

by the factoryeeesesss

U4 has been changed from a 74145 to a 74LS145
All 6502 CPUs now have the ROTATE RIGHT (ROR) instructiom

The clock circuit has been changed as follows:

¢' 3 b




CULATOR I NTERFACE
A CAL....LfAtwoSK« by the editoe

Hooking up a calculator chip to & computer sounded
like a neat idea even before I had a computer! For over a
year, I have been searching through the svailable litera-
ture for all pertinent information on the subject, Need-
less to say, my file hasn't exactly overflowed with mater=
ial, For such s aeemingly desireable interface, not much
has really been done.

Calculator chip information was hard to get and find-
ing the chips themselves proved even more of a difficulty,
It didn't seem worthwhile to use a four function chip as the
scientific arrays offered bunches more claculating power for
the same amount of work involved.

Recently, the MOS Technology 7529~103 scientific cal-
culator array became available in single quantities. This
seemed to be the route to take. The next problen? How do
you hook the beast up to Kim?

One example of the circultry necessary to interface
the 7529-103 to a micro was presented in Byte {Sept, Oct
1976). This circuit used about 29 IC'a to get a two way
conversation going with the calculator chip. That's more
IC's than there are on Kim! There has to be a better way.

well, there is a better way to do it. It's called the
software arproach {raplace as auch hardware as you can with
software). The interface hardware and software driver pre-
aented here were originally released as an application note
by MCS Technology. One hardware bug and several software
bugs were corrected and the thing was modified to work with
Kim.

There is one hardware "trick™ that you should be aware
of: originally.the 7529-103 was Jesigned to work with a neg-
ative 7.5v supply. If you saw the Byte article, you can see
how the chips operating point can be shifted up to use a pos=
itive 7.5 volt supply (just reverse the ground and Vdd connec~-
tions), Now, to make the thing TTL compatible, just lower the
positive voltage to +5 volts. This is outside the recommend-
ed operating parameters specified by MOS («6v to =9.5v) but
most chips will work alright. ( I tried 3 chips and they all
operated correctly at +5v). If you bought your chip from
Johnson Computer and it doesn't work at +Sv - they have assur-
ed me that they will exchange your chip for another one.

The device driver starts at 0200, takes a ceries of spec-
ially encoded keystroke data starting from 0300 and handles the
input multiplexing and output demultiplexing from the calcu-
lator chip. There is a limit of 256 keystrokes and the key-
stroke data MUST be terminated by 3FF. The answers will be in
Seven-segment format starting at 0000. This very basic driver
does not detect calculator underflow, overflow, or convert the
seven-sepgrent data to BCD. It's intended just to get the inter-
face operational-you should be able to improve and/or change
it once you understend how it works. Underflow and overflow
detection and the BCD conversion routine will be presented
in an upcoming issue. :

Individual chips may differ slightly in their operating
characteristics so the 100 usec, wait loop located at 022C may
bave to be adjusted. (4 worked for all the chips I tried),
This corresponds to about one-half of a digit strobe,
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Since the calculator synchronizes sll its I/0 functions
using the digit strobes, so smust the computer...
The digit strobes are tied together to give the computer the
sync pulses o that it will know the proper time to enter data
into the calculator and retrieve the calc. output when deme,
The computer senses the DISFLAY IDLE time and kmows that the npext
digit strobe to appear will be digit2 and 80 ofie...

display

I U gy UL

o1 4 02 D3 D4 DS BU DI2

INPUT KEYCODE DATA 7-SEGMENT OUTPUT DATA -tcr‘
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= E® o ¥
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¥ 92 Display BLANK 00 £+

CHS A2 Restore - ko

EEX B2 Bl OF n ]

SIN C4 uF Q,



CALCULATOR DRIVER

0000
000C
0013
0019
1700
1702
1703

0200
0202
0205
0207
020A
020C
020F
cal
0213
0215
0217
021A
0218
021D
0220
0223
0225
0227
022A
022c
022E
022F
0231
0234
0236
0238
023A
023C
023D
023E
023F
0240
0241
0242
0244
02is7
0249
o24¢
024E
0250
0252
0254
0255
0258
025A
025D
025F
0262
0264
0267
0268
026A
026D

S%F

+12 Data Output File
+12 Temp Data Buffer

Keycode (Temp)
X Store (Temp)
PA Data
PB Data
PB Control Reg.

A9 OF inits 1DA #OF initialize PB
8p 03 17 STA 1703
A2 0O exec LDX #00
BD 00 03 ex 1 LDA, X read key code
86 19 STX X store
20 23 02 JSR calc
A6 19 1LDX X store
A5 18° LDA keycoda
C9 FF CMP #1f check for end -
DO 03 BNE more
4¢ 8¢ 02 JKP rerang
EB more INX
EC 03 BEY noff
4Cc 07 02 JMP ex 1
20 05 1C noff JMP out of line
85 18 calc STA keycode
AC Ob LDY O4 1loop count
2C 02 17 Al BIT PBD low synch?
30 FB ’ BMI Al branch on high
A2 14 LDX  wait 100 usec
CA A2 DEX
DO FD BNE A2
2C 02 17 BIT PBD low synch?
0 F1 BMI Al
A5 18 LDA recall keycode
C9 FF CMP test for read code
FO 34 BEQ read
LYY LSR right justify
LA 1.5R  high arder bits
ba LSR
ba LSR
AA TAX =d- line number
CA A DEX
FO OC BEQ write
2C 02 17 A4 BIT PBD high synch?
10 FB PBL Ab
2C 02 17 A BIT PBD 1low synch?
30 FB BMI AS
10 F1 BPL A3
A5 18 write LDA keycede
29 OF AND #OF lower four bits
AA TAX only
2C 02 17 Bl BIT PBD high aynch?
10 FB BPFL Bl
8E 02 17 STX PBD write to y-line
A2 00 LDX #00
2C 02 1?7 B2 BIT PBD low synch?
30 FB BMI B2
8E 02 17 STX PED c¢lear y-line
38 DEY decr loop coumt
DO BD BNE A1
20 A0 02 B3 JSR delay
EA NCP
g NOP
B4 RTS ok, then return

cortinved on next paqe

PAGE Y



ML PRWER  (ontd)

0270 AC OB read 1DY #0OB digits-l

0272 A2 14 20 DX 14 wait 100 useo
0274 2C 02 17 [+18 BIT PBD high synch?
0277 10 FB BPL C1  not yet?

0279 CA c2 DEX

027A DO FD BNE C2

027C AD 00 17 LDA PAD read calc. output
027F 99 OC 00 STA store code
0282 83 DEY

0283 20 EA BMI B4

0285 2C 02 17 c3 BIT PBD low synch?
0288 30 FB BMI C3

0284 10 E6 BPL CO

028C A0 01 rerang LDY 01 rearange

O2BE A2 OA LDX QA digite

0290 BS O move LDA 00CO,X to

0292 99 00 00 STA 0000,Y proper
0295 ¢8 INY order...
0296 CA DEX

0297 10 F? BPL aove

0299 AS OC LDA

026B 85 00 STA

029D 4C 4F 1C JMP back to KIM

O2A0 A9 2C delay LDA #2C set up time delay
ceA2 8D 05 17 STA CLK8T +8

02A5 2C 07 17 wait BIT CLKKT time out?
02A8 10 FB BPL wait

O2AA 2C 00 17 B3B BIT ADAT look for high
G2AD 10 FB BFL B3B  segment P
02AF 60 RTS back to calc

Thanks 4o GIRISTOPHER FLYNAN FOR Nis HEP
IN PEBUGGING THE JRIVER SOFTraARE !!

Verify Cassette Tape James Yan Ornum
55 Cornell Drive
Hazlet, NJ 07730

Do you want to verify the cassette tape you just recorded before
the information is lost? Then follow this simple procedure:

4., Manually verify that the starting address ($17F5,

the ending address ($47F7, $417F8) and the block identifica-

tion ($17F9) locations are correct in memory.

2. Enter zeros ($00) into CHKL ($4TE7) and CHKH ($17E8).

3. Enter the following routine:

ATEC CD 00 00 VLB cmp START
ATEF DO 03 bne falled
ATF1  4C OF 19 Jmp LOADAZ

A7F4 4C 29 19 railed Jmp LOADTY

4, Hewind the tape, enter address $188C, press GO and

the tape, If the tape compares, the LEDs will come back on

with address $0000. If there 1is a discrepancy

memory and the tape, the LEDs will come on with address

$FEFF.

I thoroughly enjoyed HUNT THE WUMPUS in the November

Notes, However, aspembly language source listings are necessary

for us to experiment with the programs. I am willing to

handwritten source listings into typed and assembled versions for

inclusion in the User hotes.




PAGE &

Interface for the SouthWest Technical Products
TV typewriter 1l and KIM-1, The SWTF

serial interface board is used. Jumper between
terminals V and 21 of KIM must be used.
After pressing RESET on KIM type in letter A
to start system. Most keyboards do not have a
DELETE key. The transistor is a small
signal PNF Radio Shack ARCHER package
#276-530 ({yellow dot). Any small signal FNF
should work,

R M Bender

RD 1 Box 276

Ebensburg, Fa,
15931

WANTED: AnyY DaTA on cwsn:cnna
A SCRATCH —

A SimPLE wrnrgﬁwm .
(1825 BEAC BLY
STANTON, ChL
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Variable Speed and Light Control Holmdel, N.J. 07733

The basic AC Triac interface described in the January issue of the
KIM-1 Newsletter (p.B) can also be used with a slight modification
for light dimming, motor speed control, heater settings etc by means
of Pulse Width Modulation technique. Using the circuit shown here
and the following program one can vary the on/off time ratio of

the Triac. Depending which key is depressed determines the width

of the ON pulse within a fixed time interval and the average coducti-
vity of the Triac. The program could easily be modified for example
to slowly dim a light during a slide show or to accelerate a model
train. +
Notes we found lights to flicker W X
at certain brightness settings [Z3T]
Please let me know if somebody

comes with an improved circuit

and/or program.

nev . Al

cdt fLdaced

00 D8 CLD 17 10 FB spL (D

01 A9 15 () LDA#1S s.A¢T2=s 19 AS 2E A 2E

03 85 2E STA 2E 1B FO E4 BEQ Q) ek ilbTinsccene
05 A9 FF LDA #FF 1D C6 2E DEC 2E  &¢.veweat cammbar
07 80 O1 17-  STA 1701 §f7"33% 1F 20 6A 1IF JSR GETKEY ciiuch. atelicarbay
OA A9 01 LDA #01 22 C5 2E CHP 2E &eoundar e o qual
oc 8D 00 17 . STA 1700{%)8° 24 0O E9 BwE D

OF A9 05 3) LDA #05 J‘-—dd«d 26 A9 00 LDA #00 sed PAO (Taiac ttes-

11 8D 06 17 STA 1706 2484 ~¢" 28 8D 00 17 STA 1700 {wca)do o¢F
14 2¢ 07 17(]) BIT 1707cCed timn 2B 4C OF 00 aP Q@ ou tium @

Ugse Of the ST key for Starting a Program Cass R. Lewart

If you store the starting address of yourprogram in the locations
17FA and 17FB then you can always restart the program by simply
pressing the ST key without having to press AD followed by the
starting address, followed by pressing GO. For example Hunt the
Wumpus starts at 300. You should store 00 in 17FA and 03 in 17FB,
to restart the program you theb only press ST.
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The MOVE-A-BLOCK program Wi 1l move a block of bytes up
to 256 bytes long forewards or backwards any distance. The
block can be wecrosa page boundries -- it does not have to
reside in one page. The starting address and ending addreas
of the block is entered in 0000 - 0003, The NEW starting
address of the moved block (i.e., where gou want to move 1t)
is entered at 0004~5. I.located it in 1780 to be generally
out of the way, but if you wish, you can uase it to relocate
itaself anywhere,

The program calculates whether the move is forewards or
backwards, then moves from the top up, or from the bottom down,
The number of spaces the block is moved (in signed notation)
is stored by the program in 0006-7, and the number of bytes
that were moved i{a stored in 0008, Also, the new ending address
of the moved block is automatically placed in 0002-3, for
aubsequent use,



MOVE-A-BLOCK

178F 38 MOVEP

179% Bl 00 LOOFP1

1747 38 MOVEB

1782 Bl 00 LOOP2

17BB 18 END

0000 = SAL)

0001 = SAH) Original
) Block of

0002 = EAL) bytes

0003 = EAH)

0004 = SA.L; New location

0005 = SAH

(00),Y
(oL),Y
LOOP1

(00),Y
(ok),¥

END

(00),Y
(oL),x

ZPg 08
LOOP2

MOVE- A

0006 = dif L) Number of apaces

0007 = dif H) block is moved
(signed notation)

0008 = Rumber of bytes in block

Buock ” worics Fins! (the cdrhr)



FOR You Cuesspravees!' cass k. Lavare
1

2 Georjean Drive

PAGET

L och,.F. a Holmdel, N.J. 07733 Chess Clock Program (cont.)
Program starts at location 200. Two J.rl\d:pendunt clocks are
B el e e T, LOCATION CODE HNENONI
show minutes and seconds. Maximum time is 99 minutes 59 mec. . 27A €6 D5 DEC MULT
The clock program can be finely tuned by changing the value 270 po E7 BNE @
of word 27F, increase by 1 slows tha clock by approx. b6sec/24 hours
and vice versa. The value shown of BF was about the best with 27E A9 BF LDA #BF
=y unit, ‘ 280 8D 06 17 STA 1706
LOCATION CODE MNEMONIC LOC CODE MNEMONIC 283 2c 07 17 {® BIT 1707
200 A9 00 - LDA #00 230 85 D3 STA D3 286 10 FB BPL (D
202 AA TAX 23F A5 DO LDA DO 288 18 = (6174
203 90 00 00 @ STA,x 241 85 FB STA FB 289 AS FA LDA FA
206 EB INX 243 A5 D1 LDA D1 288 . 69 01 ADC #1
207 DO FA BNE @ 245 B85 FA STA FA 28D B85 FA STA FA
209 20 1F 1F @ JSR DISPL 247 &0 RTN 28F c9 60 CMP #60
20C ' 20 6A 1F JSR GETKEY 248 A5 FB @ LDA FB 291 DO 05 BNE @
20F c9 02 CMP #2 24A B5 DO STA DO 293 38 SEC
211 DO F6 BNE (@ 24C A5 FA LDA FA 294 A% 00 LDA #00
213 A9 01 @ LDA #01 24 85 D1 STA D1 296 85 FA STA FA
215 85 D4 STA FLAG 250 A5 D2 LDA D2 298 As Fa (5) LDA FB
217 20 60 02 JSR SUPER 252 85 FB STA FB 29A 69 00 ADC #0
21A 20 31 02 JSR TRANSF 254 A5 D3 LBA D3 29C 85 FB STA FB
210 A9 02 LDA #02 256 85 FA STA FA 29E 4C 60 02 e @0
21F 85 D4 STA FLAG 258 60 RTN
221 20 60 02 JSR SUPER 259-25F not used
224 18 cLe 260 r8 @ SED suPER
225 A5 F9 LDA F9 261 AS 04 LDA #04 JET AWLT
227 69 01 ADC #1 263 85 DS STA D5
229 85 F9 STA F9 265 a3 ro (D IDA #F0 3€TTimen
22 20 31 02 JSR TRANSF 267 8D 07 17 STA 1707
22E 4c 13 02 e (3 26a 20 1F 1IF (§) JSR DISPL
231 A9 02 LDA #02Tawmis26D 20 6A 1F JSR GETKEY
233 <5 D4 CMP FLAG 270 C5 D4 CHP FLAG
235 DO 11 BNE @ 272 DO 01 BvE ©®
237 A5 FB LDA FB 274 60 RTN
239 85 D2 STA D2 275 2C 07 17 @ BIT 1707

238 AS FA LDA FA 278 10 FO BPL (&)



A REAL '"REAL TIME CLOCK" froa Charles H. Parsons
8o longview Rd,
Monroe, Conn. OG468

I'm really glad that MOS put the timer in the KIM-1
module. I now have a real time clock running off the timer
in the interrupt mode. In reading Jim Butterfields' suggest-
ions 1 felt the easiest way to do this would be to repeat-
edly enter F% into the timer each time the interrupt (NMI)
occurs. This theoretically produces a time of 249,856 micro-
seconds or just under ¥ second. The adjustment to X second is
done with the same timer in the interrupt progrem. 4 fine
adjustmwent of the clock can be made by modifying line 0366. I
have added a number of subroutines which use the clock infor-
mation but I will document only three things here,

1. Real time clock
2. Display clock on the Kim-1 readout
3. Escape to Kim if # key on Kim is pressed

The eacape to KIM allows KIM to be run without stop=
ping the clock. An exception to thie is anything using
the NMI such as single step operation. This is a price paid
for giving the clock first priority. I also have a speaker
hooked to PBO to provide various alarms and sounds. The KIM
runs fine in apite of the interrupts but I suspect they would
interfere with the audio tape operation. Pressing the KIM GO
button will get you out of the KIM loop. Don't forget to con-
nect expansion connector pin 6 to application connector pin
15 per application note #2 |

T

0080 QSEC 4 Second Counter

0081 SEC Second Counter

0082 MIN ¥inute Counter

00B HR Hour Counter

OOBE DAY Day Counter For AM~PM
17FA 60 NMI Interupt

17FF 02 Pointers

Interupt Routine

0260 ug PHA Save A
0361 8a TXA
03£2 L3 PHA Save X
0363 9¢ . TYA
0364 43 PHA Save Y
0365 AQHE 1DA #3483 Flne Adjust Timing
0367 8pobi17 STA TIMEWL
0364 2C0717 TM BIT TIME? Test Timer
036D 10FB BPL TM Loop Until Time Out
036F  E6B0 INC QSEC Count % Seconds
0371  A904 LDA #304 Do Four Times Before
0373 c580 CMP QSEC Updating Seconds
0375 D038 BNE RTN
0377 A900 LDA #300 Reset % Second Counter
0379 8580 STA QSEC

CLC
g%;?’ i!-‘g SED Advance Clock In Decimal
037D AsB1 LDA SEC
037F 6901 ADC #301 Advance Seconds
0381 8581 STA SEC
0%83 C960 CMP #3$60 Until 60 Seconds
0385 D028 BNE RTN
0387 A%00 LDA #§500 Then Start Again
0389 8581 STA SEC

038R A582 LDA MIN



038D 18 CLC 1

038E 6901 ADC #301 And Avance Minutes
0390 8582 STA MIN

0392 €960 CHP #3$60 Until 60 Minutes
0394 D019 BNE RTN

0396 A900 LDA #8300 Then Start Again
0398 8582 STA MIN

039A AS583 LDA HR And Advance Hours

039¢c 18 CLC

039D 6901 ADC #3%01

039F 8583 STA HR

03A1 €912 CMP #312 Until 12 Hours

03A3 D002 BNE TH

03A5 E684 INC DAY Advance ¥ Day

03A7 CQ].B TH CMP #413 If 13 Hours

03A9 DOO PNE RTN  Start Again With One
03AB A901 LDA #§01 :

03AD 8583 STA HR

03AF D8 Ry CLD Go Back To Hex Mode
0380 A9F4 LDA #3F4 Start Timer With Interrupt
0382 8DOF17 STA TIMEF In 249,856 Microseconds
03B5 68 PIA

03B6 A8 TAY Restore Y

0387 68 P1A

03R8 AA TAX Restore X

0389 68 PIA Restore A

03BA 4o RTI Return From Interrupt

This routine uses the NMI to update a clock in zero
page locations. Since the crystal may be slightly off
one MHz a fine adjustment is located at 0366. NMI point-
ers must be set to the start of this program.

Display Clock On KIM-1 Readout

Line Code label Instruction . Comment
63C0  A900 LDA #300 Reset % Second Counter
03Cc2 8580 STA QSEC
03C4  A9F4 LDA #3FL4 Start Timer With Interrupt
03c6 BDOF17 STA TIMEF
03C9 A58 DSP LDA SEC Start Here If Clock Is Running
03CR B5F9 STA INH Display Clock On KIM
03¢cDh A582 LDA WMIN
03CF B5FA STA POINTL
03D1  AS83 LD4 HR
03D3 85Fn STA POINTH
03D5 201F1F JSR SCANDS
03D8 200003 JSR KIM Escape To KIM
03DR 200002 JSR MTIME Minute Timer
03DE 202003 JSR REEP Sound On The Hour
03E1 209002 JSR UPDATE Calendar
03E4 207502 JSR DSPDAY Show Date
831-'.‘7 .
Pl Put EA's (NOP) 1N Loc. O3DB—O3F 8 ymrie
03F0 Axs OTHER RouTINES ARE ADDED. iE APP—
gg;g ITIONAL RouTINES WILLBE (N AN UPCoMIMC
v —_—
03F9 {SSUE ECR
03FC 4Ccc903 JMP DSP

HELP! Desperately looking for a BASIC Interpreter Edward L., Pavla
to run on my KIM-1 System. Will gladly 127 Sugar Maple Drive
payl At your mercy! Rochester, N.Y. 14615




Line

0300
0303
0305
0307
030A
030D
030F
0311
0314

Escape to KIM if 1 on KIM is Pressed

Code lLabel Instruction Comment
206A1F KIM JSR GETKEY Go Back To KIM If
€901 CMP #301 KIM Keyboard Is One
DOOD BNE ENDR

20)F1F JSR SCANDS Delay To Make Sure
206A1F JSR CETKEY

c901 CMP #301

D003 BNE ENDR

4Co51C JMP SAVE1

60 EVDR RTN

This is a subroutine which will return to
the KIM monitor routine without stopping the real
time clock. It is done by pressing 1 on the KIM
keyboard.

edifors nofe:

THIS 15 BUT ONE METHOD oF SETTING up A REAL~
TIME CLo(k FOR YouR SYSTEM. ANOTMER WAY
TO 60 ABoUT wouLs Be 10 USE A CLOCK <M
(SucH As THE MMSZi12 or MMS313) THAT
HAs BCD Awo 4 Pues€ [secomp ourruT

ONE 8-BIT /NPuT PoRT' wiTr InTERVPT
CAPABILITY Wowto Do THE Jo8 (TaréL 82127
HAS AwyonE panE THIS YET 177

'
How Bour Toucw-Tone 7

A CHIP THAT Look's Goop
For TH!S APPLICATION IS
JHE MOSTEK MKSOBCN .
ITCANM Be DRwWEN Digecr
FROM ONE 8-81T ouvrpvr
PoRT ANOD NEEDS AN
INEXPENSIVE Coror TV
XrAL (3.58 mNZ) Tye

MK SoBLN 1s gvaraBLe

Fou‘s.qs FRoMm TR!-TEK)
(522 N. 43" Avenne,

Glendale, ARvzona
8530|

opce B



SYD ALLEN
S07 Hill Se_ o8
Sa

6502 OP CODE TAELE PuMimicaSCA 190A0%
0 1 2 4 5 6 8 9 A c D B
0 ERK | ORA ORA | ASL | PHP | ORA | ASL ORA | ASL
imp | i,x zer | zer ! imp | imm | ace abs | abs
4 BPL | ORA ORA | ASL ; CLC | ORA ORA | ASL
rel | i,y zpx - zpx | imp | aby abx | abx
2 JSR | AND BIT | AND | ROL | PLP | AND { ROL i BIT: AND | ROL
abe | {,x zer ; ter  zer | lmp i iom | aco ! abs i abs | abs
3 EMI | AND AND ;| ROL | SEC | AND ! AND ! ROL
rel [ i,y tpx | 2px | imp | aby abx | abx
4 RTI | EOR BOR | LSR | PHA | EOR ! LSR . JMP | EOR | LSR
imp 71,! zer ! ger | imp | imm | mco : mabs ;. abs  abs
s | BVC| EOR EOR | LSR | CLI | BOR ? gmn LSR
rel | i,y zpx | zpx | imp | aby ,5 ;nbz abx
¢ | BTs [anc ADC PLA | ADC | PP A :
i=p | {,x Ter imp | imm {ind | abs
1 BYS | ADC ADC SEI | ADC ! ADC
rel i i,y TPX imp | aby ' abx
N STA STY | STA | STX | DEY | TXA ; STY ' STA | STX
1,x zer i zer | zer | imp | imp . abs i abs ; abs |
g | CC | ST STY i STA | STX | TYA  STA | TXS i sTA |
rel | i,y zpx ; zpx | zpy | imp § aby | imp ! abx i
N LDY | LDA | LDX | LDY LDA | LDX { TAY ; LDA | TAX ' LDY | LDA | LDX °
i | 1,x | fom | zer . zer | zer | imp ! imm ! imp : abs abs ! abe
p | BCS|LIA LDY | LDA { LDX ; CLV | LDA | TSX LDY ' LDA | LDX
rel i i,y TpX | ZPX | ZpY ’ imp { aby | imp ' abx  abx | aby ;
¢ CrY | CMP CPY ! CMP | DEC | INY | CMP | DEX ! CPY . CMP | DEC |
imm | 4,x ger | zer | zer | imp | imm ; imp { abs ; abs ; abs °
? BNE | CMP CMP | DEC ; CLD | CMP CMP | DEC |
rel | 1,y zpx | Tpx | imp | aby abx | abx !
B CPX | SBC CPX | SBC | INC | INX | SBC | ROP : CPX | SBC | INC !
imm i,x ger | zer [ zer | imp | irm | imp 'abs ! abs | abs
r BEQ | SBC SBC | INC | SED | SBC i SBC | INC
rel | i,y TPx | 3px | imp | aby 1 abx | abx
abs  absolute least sig 4 bits
abx  abasolute indexed using x register r————————
acc accumulator , :
aby absolute indexed using y register ¢
i,x indexed indirect using x register
1,y indirect indexed using y register [ ]
ima icmediate 1
imp implied €
ind  indirect 4
rel  relative
38T  jero page b
SpX  sero page indexed using x register 1
SpPY 8eT0 page indexed using y register t
[]

45
IK
PR2

Vin

Kim
PAL

I
vIr\ = ?-15-\' and (4_0,,

Ul= LH3y
IDEA FOR SoFTWARE DRWER
PROGRAM PAL AS ouTPeT, PA2
AS tnPUT) WRITE ‘0% To PAL

D Lomd TiMER Wit FE”
@ write™ 1" 10 pAL
Loor ‘TIL PA2 GoES HIGH

READ THE TIMER + SUBTRACT
READING- FRoM ® FF
@ wrRITEO" 10 PAL 7o LET
CAPACITOR DLSCHARGE.

@ TJumr BaK
To STEP™Y

how-Cost A[D
by Rick Simpsowr

(.-qu wled from
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TATR DUFE Jin Butterfield, Toranto ° T. W, Hubbell

533 Wintergreen Gr
Keep up the good work. L
The beat way to copv a program to another tape is to read it Pup & Victor, N.Y. 14564
in, then weite 1t out, This campletely regenerates the Here is a short program that may be of interest to
level, waveform, frequencies and timing of the tape. others, I wanted to load from tape under program

control using the KIM load memory from tape at 1871

If you have a lot of programa to copy, doing this manually but had some difficulty returning from the monitor.
bhecomes a tedious busineas, With a little hardware to connect I use the KIM recomended speaker interface driving
to the remote control jacks of the casseils recorders, you a 15ma 6v relay to turn the recorder on and off from

could gererute an autamatic copier program, The tapes would PB=2. I finally found I could break in at "VEB" 17EC,
atart and stop under program conirol. Challenge: who's
going to be the first to sutmit such a program to USER NOTES! LOAD TAPE BREAK -
In the meantime, here's a little progrsm to copy all the Set up the following:
contents of one tape to another, It regenerates the level, 17FE 5800 get up vector
wavefom, and frequencies, but not the timing. Three out of 00E6 XX reserved tosve accumulator
four 4sn't bad, It can't quite manage Supsrtape, but all 00E? ELEH tape , end low, end high, address
other speeds--regular, 2x and Ix--will copy OK. Q0E9 BDXXXX emulates “"VEB~" .

00EC LCEF17 JMP VEB + 3
Connect vour two cassette recorders in the usual way, at
the ADIC IN and ADIC CUT points, With the program running, START -
start the recorders, All programs will be copied frum one 0050 A900 LDA #00 set brk
tape %0 the other. 0052 BDEC17 STA 17EC

. 0055 Lc7818 JMP 1878 return to KIM

Program TAPE DUFE 1s fully relocatable, 0058 85E6 STA E6 Bave

005A ADEE1?7 LDA 17EE SAH
0000 AS 27 START 1Da 4827 SHD valus Q05D BSEB STA EB
0002 A2 FF GO 1DX #63F Directional rog's 00SF ADED17 LDA 17ED SAL
0004 EE 43 17 STX PHOD set for input 0062 BSEA STA EA
0007 42 07 LDx 47 FB5 (CONT) set 0064 CSE? CHMP E? end low
0009 BE L2 17 STX S for input 0066 D007 BNE 07 00BF
000G A0 5E LDY $54 agh frequency 0068 ADEE17 ° LDA 17EE SAH
000E 2 42 17 HIT SHD 2Zero or one? 0068 CSE8 CHMP L8 end hi
0011 1o 02 BFL OTTR 006D F005 BEQ 05 0074 EXIT
0013 A0 A3 LDY 4163 Low frequency 006F ASES LDA E6 get accum.
0015 A2 IF OVER IDX #H Directicnal reg's 0071 LCE900 J¥P 00E9: jump to "VEB"
0017 8E 43 17 STX PEID set for ocutput 0074 LCXXXX JUP Your exit
001A 49 BO EOR #5380 Reverss output Wit
001C €D 42 17 STh SHD and send it NOTES:
PO BC L4 17 STY CLKIT Set timer Load tape ID to 17P9 as usual ( load from program).
0022 2C 47 17 WAIT EIT CLKRDI ..and wait When recording tapes for this use, record to end address
0025 10 FB BPL WAIT + 2, rather than the usual + 1, The end add, above is
0027 30 D9 BI GO

the + 1, (Otherwise the “onitor will see the end charcter
on the tape before it gets back to B=Q).

Sorry but this will not exit if it is called up,and return,
as a subjy perhaps someone can debug that?

Caution the stack will be pushed down in page 1

quite far,

It's not perfect, but it doee allow KIM to call
up and sort a lot of tape a little at a time, ete.



ROBERT G. LLOYD
7554 Southgate Rd.
Fayetteville, ¥.C. 28304
(919) B67-5822
Here is a program that i wrote in Pittman Tiny BASIC.
The program lete my children Robin 12 & Bobby 8 play with the computer
and at the same time learn math.
I do not have a Teletyps so i cant send you a listing of the running
program. 1 am sending a copy of what is om the TVT.
THIS IS A MATH TBST
12
X 6
3 .
For the right answer 72 - TOU'R RICGHT - and a new problem is set up.
For a wrong answer 62 - 77 WRONG 77, TRY AGAIN - the same problem is set up
if you get it WRONG 3 times - THE RICHT ANSWER IS 72
THE PROBLENS ARE RANDON, the limits are set at line¥s 2¢5 for X & 265 for T for
wmultiplication & at 385 for X & 355 for Y for addition.

10 PR "THIS IS A NATH TEST" 350 LET x-imm Ewgn;
15 PR 355 LET Y=(RND (58)+1
20 LET V-f 360 IF X<1§ COTO 38f
30 LET 1§ 370 IF X>=1f COTO 396
35 LET Z«f 380 PR ™ "X
40 PR "TYFE 1 POR NULTIPLICATION® 385 0OTO 41f
50 PR 390 PR " "iX
60 PR "TYPE 2 POR ADDITIOR™ 410 IF Y<1§ 00TO 43f
70 PR 420 IF Y>=1§ COTO 44
80 IKPUT I 430 PR * + "1
90 PR 435 GOTO 458
100 I7 I=1 COTO 2f¢ 440 PR "+ ™jT
110 IF I=? GOTO 3% 450 PR " "
120 IF D=Q GOTO 5 460 LET Q=K+T
130 IF D<>Q GOTO 688 470 INFUT D
190 END ) 480 COTO 128
200 LET X=(RKD élz{ﬂ{ 500 PR "TOU'R RIGHT"
205 LEW Y=(RND (12)+1 505 PR
210 IF X<1§ GOTO 23f 508 LET Z=2+1
220 IF X>=1§ GOTO 24¢ 509 IF 2<{3 GOTO 512
230 PR* "X 510 GOTO 1§
235 GOTC 268 512 1P 1=1 GOTO 2f¢
240 PR ™ "X 514 IF I=2 COTO 35
260 IF Y<1p GOTO 288 600 PR " WRONG , TRY ACAIN"
270 IF Y7=1§ 00TO 29§ 610 PR
280 PR " X 41 620 LET V=V4l
285 coTO 3pf 630 IF V=3 00TO 65
290 PR "X ™Y 640 IF I=1 GOTO 21f
300 PR * - 645 IF I=2 GOTO 36§
310 IET Q=X*T €50 PR “THE RIGRT ANSWER IS %,
320 INPUT D 655 PR Q
330 0010 124 660 PR
670 0OTO 1
Mmove 1f you could publish a list of Kim~1 and 6502 articles published
k‘m L!Llloanrl in othery?oumnlu.pit would be of great value. Can anyone add to this
o S BRuce Lanp liet?
6L PARk PLace  Microtrek; Aug 1976; p. 7-16; "Kim-l Micro Computer Module'; contains
B“m mel HD overview of Kim-1, useful executive additions, "drunk test” gaoe.

21227 Interface Age; Nov 1976; p. 103-111; "Floating Point Routines for 6502";
contains good annotated listings, }n, log, exp, +, -, %, X, fixed
to floating conversions, loads 1DOO-1FEE.

Interface Age; Nov 1376; p. 12-14; "Build a Simple A to p", simple circuit,
6502 software 16 locations, use to interface a pot or foy stick.
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o TiTLE BURBING TeLasuane
Wimminanan, ALamama poues (ros) ans-soes

Dear Eric:

I am writing to tell you about some of the experiences I have had with
Jim Butterfield's "Supertape!" program and its derivatives, "fastape" and
"speedtape." I have a number of different models of cassette machines avail-
able to me, and I have been primarily using stereo cassette tape decks manu-
factured by J. V. C. and Craig. When 1 first attempted to use Jim's programs,
I could get "fastape” and "speedtape"” to run fine, but the "supertape" pro-
gram after initial synchronization and the reading of a few Bytes, would be-
come unsynchronized, resulting in an abortive read. Also, the level settings
were extremely critical to even get initial synchronization. These observa-
tions were made by means of the use of a "VU Tape" program.

After some experimentation with the various values indicated on page 12
of Volume One, Issue Two of KIM-1 User Notes, I have found that loading hex
value 03 into address OLBE, and hex value 02 in address location 01CQ seens
to give virtually fool-proof read/write performance to wy system over an ex-—
tremely wide range of input levels and types of cassette. 1 have used Maxell
UD, Realistic low noise, and Sony low-noise tape, to mention a few.

f

One other item of interest concerning supplies for the KIM-1 should be
mentioned. Of course, one can never be too careful with ones choice of
power supply protection and regulation. The route I have taken is to use
an existing well-regulated supply capable of delivering either nine (9) volts
or twelve (12) volts at approximately 1.2 amperes. I take the twelve (12)
volt output line and feed it into an LM-309-K voltage regulator mounted on
a heat sink. The output of the LM-309-K, of course, goes to the five (5) volt
buss of the KIM-1, and the twelve (12) volt supply output line also goes to
the twelve (12) volt buss which operates the phase-locked loop circuitry on
the KIM. One may crowbar the output of the LM-309-K 1f desired. 1 have found
that by reducing the original power supply output voltage to 9 volts, the
LM-309-K operates at greatly reduced heat dissapation requirements, while the
phase-locked loop circuitry, operating at the nine (9) volt level, seems

practicably unimpaired in performance. This is true even when reading full-

speed "supertape!’ programs off of tape.

1 also want to say that I think the User Notes i1s a very fine effort,
and although I read a great many "slick' micro processor magazines, I know

that the User Notes, when it comes, will always have something I can really
use.

The single most important thing, from my standpoint, that anyone could
come up with for the KIM, would be a software method of teaching KIM to read
and write serial baudot, using the resident firmware to shorten such a pro-
gram as much as possible. The machine should have the capability of operating
in the "baudot" mode when running other programs.

Thanke again, Eric, for a most valuable publication.

Very truly yours,

PAGE 10
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VAT THE HICK IS TOP-DOWN PROGMAMMNG? Jin Buttarfield, Tormto

If you hang around with programming types, you're liksly to hear
a couple of busawords that are popular these days: structured
programming; and top-down programmirg.

The experts don't agres on axactly what the terms mean. Some say
that they are a type of computer language; others claim that they
are a vay of thinking, Read on and make your own opinions.

We'll pass by structured prograsming rather quickly. It's related
to topdown programming techniques, But structursd programming
dossn't adapt too well to machine language or assemblar programming;
it doesn't even fit Tiny Basic. So we'll concentrate our efforts
on top-down programming, which can indesd be useful to the small
canputer programmer,

In principle, top-down programming means this: try to avoid your
programs junping sbout too much, Instead, try to get your program
to flow amoothly from tha start to the end, (Subroutines sre OX,

since the program flow always retums to where it left off),

What doss that mean in real terms? Lot's take some examples,

Suppose we're writing a little division routine, At this point

in the program, we have the number to be divided in the sccumulator,
The divisor, suitably shifted, is in location DVSR, and our tamk

1s this: If the sccumulator is not less than DVSR, subtract DVSR
and add one to QUOT, the quotient, We might be tempted to write:

CMP DVSR ++.¢l8ewhere in the program:
BECS SUB SUB SEC
NEXT ..program continues SHC DVSR
. INC QUOT
JMP NEXT

What can we do with this to make it top-down! Well, the
problem with the above coding is that we jump out of line
to get to SUB, and then have to jump back, (And don't forget
that most programming errors are csused by ted Branches and Jumpe),
A little top-down thirking produces:
CMP DVSR
BCC NEXT
SHC DVSR
INC QUOT
NEXT .. program continues

Ses how the program 'flows through'! We've saved space, and the
coding is saster. (The missing SEC is a Eift; the carry's set anyvay).

That seems a little too simple, Let's take a slightly tougher one.
Scomewhers in the program, we need to set the I register either of
two ways: to 10 if the accumulator is positive, or to 20 if the
accunulator is negative,

Seoms like we can't top-down this ons, Either the positive sccumulator
situation or the oppoeite will have to branch out, it seems,
Tou can't “flow through® and have it both vays, rightt

Wrong, Try this:

DX #4410
TAY to test sceumulator only
EPL FOS if positive, lesve I st 10
LDX #4620 ..o0lse change X to 20

POS ..coding continues



Are you sterting to ses the idea? Keep that flow in order
whangver you can ... you'll end up with easier, short branches;
and you'll oftan save memory'

As s fimal example: scmetimea you can elimindée branches sntirely
by csreful use of the CRA, AND, EOR, and ADC instructions,

Of ten, whan you need to generute a flag or special valus,

you can calculate it rathar than testing and branching.

Let's look at the Lunar Landing program previously published

in User Notes, This part of the program (which follows a

call to KIM routine GETKEY) is testing for the kosys A (altitude)
or F(fual) ... (since the program is in decimal, A is 10 and

F 1s 15). We'll sssume that keys B,C,D, and E may be allowed
to produce tha same result as F:

NON_TOP-DOWN CCDING TOP-DOWN CODING
DOXEY CMP 4415 F 1 DOKEY CMP #410 numertc?
BNE NALT BCC MALZ2
STA MIE set alt mode ECR 4310 A becomes 0
RTS STA MDE O or non-sero
NMALT CMP 810 Ay RTS
BNE NAL2 MAL2 ,,.continues
1DA #400
STA MDE
RET RTS

NAL2 HCS RET non-numerict
See how the EOR slimistes all that testing?

The advaniagos are obvious, So: hexti time you're Programming ,
take it from the top!

NIAGARA | o
COLLEGE
OF APPLIED ARTS L3 532

& TECHNOLOGY

We are presently using the KIM-1 systems at the
college to teach students in their third year operational,
programming and interfacing techniques involved in the use
of microcomputers.

If you know of any other educational institution

currently using the KIM-1 (or any other 6502 configuration)
please let me know.

Yours respectfully,

nqu\'ac CL“ \\9&}&
Jo

The educators ety & Mo iisd Bei
= School o P cience
shouid %‘* in aﬁd Technology.
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KIM-1 6502
PROGRAMMING NOTES, Phil Fraley, Reading, Pa.

1. 1 use the fourth letter of the mnem:tc te indicate mode, This keeps the
aource/destination uncluttered. [ = immediate, B = absolute, 2 g zero
page, A = accunulator, “blank" = fmplied or relative, U = indirect X,

V » indirect Y, W = zero page X or ¥, X = absolute X, Y =~ absolute Y,
(JMPB & JSRB are used so much, I leave the B off.)

i.e., STAB 1700 8D 00 17 Store A in port "a": 1700
LDAZ E6 AB E6 Load A from OOE6
ROLX 0300 3E 00 03 Rotate left data stored in 0300+X
LDXI EF A2 EF X & EF

2, A "psuedo” BIT irmediate uses KIM-1 monitor permanent data, allowing you
to search the accuzulator for several single bits or bit patterns in
succession without first storing the "masks."

i.e., BITB IC53 2C 53 IC Z¢ 0 1f bit O of accumulator is cne
(01 stored in permanent memory 1C53)
other single bit address/data in KIM 1: 2CCB/02, dcaF/o4, fccr/os,
dc99/10, 4css/20, $c7F/40, a69/80,

(‘OIT\I"Iﬁ vp-

Movre qames —

a software driver -L'
the SWTP GRArNcs Bispray.

UTILITY PROGRAMS.

Ab Coillfr"'ers
WHAT HAVE You DDNE

WITH YouR Kim~y ?

How'Bour some HARD MR E
sTuFF?
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