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DB/65
A complete hardware/software debug system for the Rockwell, Synertek, MOS/Technology 6500

microprocessor family.

Features
Standard in-circuit emulator
Hardware breakpoints
Single step mode
Eight software breakpoints
Real-time software breakpoints
RS 232C or current loop terminals
Symbolic disassembly of user program
Serial/parallel load capability
Program trace of instructions and registers

* Prom resident debug monitor
* Software history of instruction addresses
* 2K ram standard with sockets for additional 

6K if required
* Scope sync output
* User NMI and IRQ vectors supported
* Write protect
* User program may reside in high memory

SINGLE QUANTITY PRICE = $1450
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6502 SYSTEM SPECIALS
SYSTEMS *

Apple II16K RAM S119500 • Commodore pet 8K ram s795°° • Commodore KIM I S175°° 
Synertek VIM *269°° • Microproducts Super KIM s39500

* Delivery on most systems is usually stock to 2 weeks. Call or write for specific information.
16K RAM CHIP SET FOR APPLE II

All chips tested and burned in. Chips are 200ns. and are guaranteed for 1 year. 
ONLY............................ 1900

WORKSHOPS: Call for details.
KIM—2nd Saturday of the Month • PET—3rd Saturday of the Month 

APPLE—4th Saturday of the Month
CLASSES: Apple Topics

w& offer a series of free classes on Apple II to aquaint owners with some of the unique features and capabilities 
of pheir system. Topics covered are Apple Sounds, Low Res. Graphics, Hi Res. Graphics, Disk Basics, and How to Use 

Your Reference Material. Sessions are held every Thursday Night at 7:00 p.m.

HARDWARE
APPLE II HARDWARE:
• Programmable Printer interface (Parallel) 

on board eprom printer driver, full Handshake logic, driver program for 
centronics, Axiom, t.i. SWTPC PR-40, and otners assembled & tested S80.00

• Power control interface (From T.w.c. Products)
Up to 16 channels of a.C. control per card. Controlled from BA5IC. Each 
channel capable of 12 amps at 110V. Optically isolated from A C. line. A.C. 
loads are switched via a low D.C. voltage on a ribbon cable (cable 
included). Complete system equipped for 4 A.C. circuits.
Kit...........................................595.00
Assembled.................................... S135.00
Additional 4 circuit A.C. Power Modules
Kit.......................................... S35.00
Assembled..................................... S55.00

• joystick With 3 switches .
Great for Apple Games like'Star wars, includes trimmers to calibrate for 
full deflection...................................S35.00

• Upper a Lower case Board
Now you can display both upper and lower case characters on your video 
with the Apple il. includes assembled circuit board and sample 
software ........................ ..............549.95

SOFTWARE
we now have a complete software catalog.

APPLE:
|ppletalker*...................................... S15.95
I mber..........................................9.95

jceMaze*.......................................10.00

pie-usner...................................... 19.95
king Calculator....................................12.95
or organ-....................................... 9.95
Vegas Black jack.................................. 10.00
xochess........................................19.95
lello .......................................... 10.00
rroproducts Assembler—Tape......................... 19.95
:roproducts Assembfer—Disk......................... 24.95
VI Test.......................................... 7 50
VI Test.......................................... 7.50
pie Music .......................................15.00
1 Graf f s Educational Programs .................(call for details)
tape instant Library................................39,95
3 tapes plus softape membership!)
ISK:
entory System................................... 125.00
(t Editor........................................50.00
iling List........................................30.00
iling List........................................29.95
me Calendar ..................................... 24.95
ctronic index card File- ............................. 19.95
;t of Bishop- .................................... 49.95
(6 programs on one disk)

■Programs by Bob Bishop

PET
FIMnance.......................................... $9.95crocness........................................ 19.95
idge Challenge....................................14.95
hello ...........................................5.00
asino Pac (3 Games) .................................. 9.95
;e.............................................. 5.00

Bt ii
Ôl 
C;
Li
Star Wars.......................................... 5.00
Star Trek..........................................5.00
G5 laxy Games.......................................9.95
Off The Wall .’Target Pong...............................9.95
Mortgage.......................................  14.95
Di:t Planner .’Biorvthm................................14.95
Basic BASIC ........................................14.95
Pet System Monitor.................................. 19.95
Point & Figure stock Market Plot.......................... 7.50

• Apple Disk 11* ............................... $595.00
• Applesoft ROM card *.......................... $200.00
• Heuristics Speechlab............................ $189 00
• Apple High speed Serial interface * ................S180.00
• Apple Communications Card*....................S180.00
• Apple prototyping Board........................... 524.95
• We are assuming that these items will be available from stock by the time
this is published.

PET HARDWARE
• Beeper........................................ S24.95
• Petunia—for computer generated sounds................ $29.95
• Video Buffer—to put your pets pictures on a television set or

monitor....................................... S29.95
• Memory Expansion—16K + 2 Parallel i/0 ............. 5435.00
• Dual Drive Floppy Disk—200K user storage (Available Dec. ?) . S1295.00
• commodore Hardcopy Printer—(available March ?) S695.00

WHY SHOULD YOU BUY FROM US?
Befcause we can help you solve your problem s and answer your questions. We don't claim to know  

everything, but we try to help our customers to the full extent of our resources.

COMPUTER COMPONENTS OP ORANGE COUNTY
6791 Westminster Ave., Westminster, CA 92683 714-898-8330

Hours: Tues-Fri 11:00 AM to 8:00 PM— Sat 10:00 AM to 6:00 PM (Closed Sun, Mon)
Master Charge, visa, B of A are accepted. No COD. Allow 2 weeks for personal check to clear.

Add $1.50 for handling and postage. For computer systems please add $10.00 for shipping, handling and
insurance. California residents add 6% Sales Tax.



IN THIS ISSUE ...

This is the last bi-monthly issue of MICRO. 
Starting with the February 1979 issue, number 9, 
MICRO will be published monthly. The increase 
publication frequency is due to high volume and 
nigh quality of the articles being submitted for 
publication. Our backlog of good articles is 
growing too large. Also, with the addition of 
the Synertek SYM-1 and the Rockwell AIM 65, we 
anticipate a flood of new material to service 
these devices. The size and shape of MICRO will 
remain essentially unchanged: 8 1/2 x 11 format 
and 52 pages (or more) per issue. The subscrip­
tion rate will remain the same: $1.00 per issue. 
Subscriptions will be accepted for any period of 
six issues or more. Another plus of monthly 
publication is that there will be a shorter de­
lay between receipt of material and publication. 
This will permit us to print current club notes, 
special activity notices, and so forth.

Continuing his tutorial on "6502 Interfacing for 
Beginners", Marvin L. De Jong this month pre­
sents "Buffering the Busses". Earlier sections 
discussed the logic of the Address, Data and 
Control Busses. This article goes into some of 
the necessary detail on actually using these in 
real systems.
In the June/July 1978 issue of MICRO, Dr. Frank 
Covitz presented "LIFE for your PET". Now all 
of the Apple owners get an equal opportunity to 
play "LIFE" with Richard F. Suitor's "LIFE for 
your Apple" (A suggested title of 'LIFE IN your 
Apple' was rejected as implying worms!). This 
program combines a BASIC program to setup the 
initial pattern with assembly language code to 
perform the numerous tests and transformations. 
While it is okay to have fun and enjoy this pro­
gram, you are expected to learn about using your 
display at the same time.
No one will mistake the article by Dr. L.S. 
Reich as a game. "Computer-Determined Kinetic 
Parameters in Thermal Analysis" presents a seri­
ous use for an Apple II in a lab analysis situ­
ation. This is definitely not a "beginners" 
article, but we hope it will help induce others 
to present some of their "real" uses for their 
microcomputer systems.

Alan K. Christensen shows how to overcome sumt 
shortcomings in using BASIC on the PET for real­
time control with his "Continuous Motion Graph­
ics of How to Fake a Joystick with the PET". In 
this article you will learn something about how 
the PET interpreter gets keyboard input and how 
your program can "hook" into this mechanism. 
The result is a keyboard style "joystick" which 
allows you to easily move around the display. 
A table is included which shows the relationship 
of the keycaps, screen value, and keyboard hex 
value. This table should be an aid in a variety 
of PET/Display oriented programs.
Powlette and Jeffery have updated the material 
presented by Marvin De Jong in the Dec 77-Jan 78 
issue of MICRO with "Storage Scope Revisited". 
With a modified hardware circuit and a correc­
tion to the program, they produce results which 
are of quite hign quality.
Rick Auricchio, to whom Apple owners are already 
in debt for his "An Apple II Programmer's Guide" 
in MICRO number 4 and "BREAKER: An Apple II De­
bugging Aid" in MICRO number 7, has now come up 
with "An Apple II Program fielocator" to further

assist the Apple II community. This program, 
whose utility will be obvious to any programmer 
who does much in assembly language, also shows 
some techniques for using the SWEET-16 utility.
John Gieryic has wasted no time getting into 
action with his SYM-1 as evidenced by his need 
for a "SYM-1 Tape Directory" facility which he 
presents in his article. This complete program 
permits the user to examine his cassette tape to 
find what information is located on the tape. 
Since numerous calls are made to the SYM-1 moni­
tor , it is a good guide to using monitor sub­
routines .
Jim Butterfield, widely known for his contribu­
tions to the KIM via "The First Book of KIM", 
has written a couple of programs which both aid 
and instruct the user of PET BASIC. One program 
allows a BASIC program to be searched for a par­
ticular data string with all lines which contain 
the string to have their line number printed. A 
second program permits a BASIC program to be re- 
sequenced, including fixing up GOTOs and other 
functions which reference the line numbers. His 
explanation of the workings of the programs will 
aid in the user's understanding of how BASIC is 
structured.
M. R. Connolly Jr. makes life easier for the 
Apple II user who is trying to work with the on­
screen text by providing "An Apple II Page 1 
Map" and a chart of the interpretation of values 
stored in the screen text buffer. Given this 
information, it becomes relatively easy to work 
on the display using PEEKs and POKEs.

... AND NOTES

"Attention SYM-1 and AIM 65 Users!!!! The San 
Fernando Valley KIM-1 Users Club is expanding 
its membership to include these two new and ex­
citing microcomputer systems. We meet at 7:30' 
PM on the second Wednesday of the month at 20224 
Cohasset No. 16, Canoga Park, CA 91306. Call 
Jim Zuber at (213) 341-1610 if you have any 
questions."
"This is to inform you of:

Apple Users Group 
Neil D. Lipson
Phila. Area Comp. Soc. (PACS)
29 S. New Ardmore Avenue 
Broomall, PA 19008 
(215) 356-6183 (home)
(215) 825-3800 x278 (work)

For anyone owning an Apple computer."
"I am interested in starting an Apple User Group 
in the Cincinnati, OH area.. John B. Anderson, 
5707 Chesapeake Way, Fairfield, OH 45014"
"Lincoln Computer Club is a non-profit school 
club that is made up of about 60 seventh and 
eighth grade students. We have a PET that we 
use for instruction and games. We would like to 
exchange programs with other PET users. Send a 
self-addressed, stamped envelope for info to:

PET Software Exchange 
Lincoln Computer Club 
Lincoln School 
750 E. Yosemite 
Manteca, CA 95336
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MICROBES

Boy, is our face red. An entire chuck of code 
from "BREAKER: An Apple II Debugging Aid" ended 
up on the "cutting room floor". [MICRO 7:5] 
We apologize to the author, Rick Auricchio, and 
to anyone who has lost hair and/or sleep trying 
to get BREAKER working. The missing code is

printed below. You can tell from the PC counter 
where it should be inserted into the original 
material. This is our biggest goof to date. We 
are moving to new quarters right now, and will 
have space to keep our microcomputers available 
for testing programs, so this should not happen 
again.

7E66
7E68
7E6A
7E6C
7E6E
7E70
7E72
7E73
7E75
7E77
7E79
7E7B
7E7D
7E7F
7E81

7E34
7E86
7E88
7E89
7E8B
7E8D
7E8F
7E91
7E93
7E95
7E96
7E98
7E9A
7E9C
7E9E
7EA0
7EA1
7EA3
7EA5
7EA6

91 40 STAIY A3L STUFF ADDRESS INTO JMP
A5 2E LDAZ FORMAT GET INSTRUCTION FORMAT
C9 9D CMPIM X'9D' IS F0RMAT=BRANCH?
F0 16 BEQ ADDBRCH = >YES. MORE TO DO
A5 2F LDAZ LENGTH LENGTH=1?
F0 OF BEQ CMDRET =>YES. DONE
6A R0RA LENGTH=2?
BO 06 BCS ADDLFN2 = >YES
AO 02 LDYIM 2 LENGTH=3;M0VE 3RD BYTE TO b te
B1 3E LDAIY A2L GET INST 3RD BYTE
91 40 STAIY A3L AND MOVE TO BTE
AO 01 ADDLEN2 LDYIM 1 LENGTH=2;MOVE 2ND BYTE TO BTE
B1 3E LDAIY A2L GET INST 2ND BYTE
91 40 STAIY A3L AND MOVE TO-BTE
4C 69 FF CMDRET• JMP MON DONE; BACK TO MONITOR!

* --- FOR BRANCHES, WE'VE GOTTA ADD A JMP FOR THE ’TRUE’
»
» CONDITION (SINCE WE MOVED THE BRANCH 'WAY 0UTA JHE PROGRAM!

AO 01 ADDBRCH LDYIM 1 SET FOR 2ND BYTE
B1 3E LDAIY A2L GET DESTINATION OFFSET
18 CL C AND ADD 2 BYTES TO
69 02 ADCIM 2 CONSTRUCT ABS ADDRESS
65 3E ADCZ A2L ADD TO SUBJECT-INST ADDRESS
85 3E STAZ A2L
A5 3F LDAZ A2H CARRY IT
69 00 ADCIM 0
85 3F STAZ A2H
EA NOP (PLACE-HOLDER WASTE HERE)
A9 04 LDAIM 4 TRUE-BRANCH TO +4
91 40 STAIY A3L . PUT INTO NEW OFFSET
AO 07 LDYIM 7
A5 3E LDAZ A2L GET JMP ADDRESS
91 40 STAIY A3L MOVE IT TO
C8 INY THE
A5 3F LDAZ A2H BTE FOR
91 40 STAIY A3L THE 'TRUE' JMP
B8 CLV SNEAKY BRANCH
50 D9 BVC CMDRET TO EXIT

Henry Chow of Bloomfield Hills, MI pointed out 
the following typos in the "Design of a PET/TTY 
Interface" by Charles R. Husbands[MICRO 6:5].
LDA COUNT 893 173 251 03
TAX 901 171
INC 857 904 238 89 03
STA 857 927 141 89 03
LDA SAD 951 173 79 232

It is very difficult for us to get listings of 
this sort correct. There are Just too many ways 
to make mistakes, even with careful proofing. 
We are going to have to Insist on computer gen­
erated listings for all articles from now on. 
If possible, authors should submit their source 
on cassette tape and let us list it on our own 
computers.
And now a first: A microbe in the 6502 Bibliog­
raphy) Randall Julin writes that his article on 
the "Video Mixer" should have indicated "... 
video signals put out by the PET's Parallel 
User's Port, not the IEEE 488 bus."

j



6502 I N T E R F A C I N G  F OR BEGINNERS:

B U F F E R I N G  THE B U S S E S

Marvin L. De Oomp 
Dept, of Math-Physics 

The School of the Ozarks 
Pt. Lookout, MO 65726

o

The address bus is the set of 16 conducting 
lines interconnecting the 6502 and numerous 
other integrated circuits in the computer system 
such as memory chips, PIAs, decoding circuits, 
etc. On my 8K memory board the address bus is 
connected to 64 memory chips. The address bus 
carries the addressing information from the 6502 
to the other components in the system. It is, 
consequently, a one-way bus, in contrast to the 
data bus which carries signals both ways.
The control bus is a set of conductors which 
connect the 6502 control signals (o , R/W, 
SYNC, RST, NMI, IRQ, RDY, and 55) with the other 
components in the microcomputer system. Some 
control signals originate in the 6502 and these 
are bussed to the system. Other control signals 
e.g. NMI and IRQ, originate somewhere in the 
system and are bussed to the 6502. None of the 
control signals use a bi-directional bus like 
the data bus.

Finally, the data bus is a set of 8 conductors 
connecting the 6502 and the other devices in the 
system. It presents a special problem because 
it is required to carry information two ways, 
hence the name "bi-directional data bus." On a 
WRITE command the data bus carries an 8-bit word 
(one bit on each line) from the 6502 to a memory 
location, while on a READ command the data bus 
carries information from a memory location to 
the 6502. On my 8K memory board each data line 
is connected to 8 memory chips.

WHY BUFFER?
There are two reasons for buffering uni-direc- 
tional busses like the address bus and the con­
trol bus:
1. The address and control pins on the 6502 are 
rated to drive one standard TTL load. In any but 
the simplest computer system there will be 
heavier loading than this.
2. Every conductor including those which make 
up the busses has some capacitance. Capacitors 
require time to charge and discharge and "dis­
tort" rapidly changing waveshapes. Buffer chips 
can drive a much larger capacitance than the 
6502, and consequently may be inserted to pre­
serve the integrity of the waveshapes of the 
signals.

In addition, the data bus requires a special 
kind of buffer. Recall that the microprocessor 
is capable of reading data from any of 65,536 
devices. But only one at a time, please. All 
the others should act as if they are not there, 
which means they should be disabled somehow. If 
two devices are both attached to a data pin, one 
trying to raise it to logic 1 and the other try­
ing to lower it to logic 0, not even a prophet 
can predict the result. The third reason for 
buffering applies only to bi-directional busses 
and may be summarized:
3- Buffers must be capable of isolating the bus 
from all of the devices on the bus except those 
which have been addressed (for example, the 6502 
and an input port) and between which data is be­
ing transmitted.

BUFFER/DRIVER CHIPS
We mentioned earlier that all the bus pins on 
the 6502 are rated to drive one standard 7400 
series TTL load. This means that you could con­
nect about four 74LS00 series chips to a bus 
line, but if you tried to hang additional chips 
on these lines the circuit would probably not 
operate. For the address bus and the control 
bus the solution is to connect the 6502 pins di­
rectly to two 7404 inverters (or 74LS04’s ). A 
7404 can drive 10 standard TTL loads and about 
40 LS loads, while a 74LS04 can drive 20 74LS00 
series loads. This should provide adaquate 
drive for most systems, provided the bus length 
is not to great. If you have a KIM-1 schematic 
you will note that both R/W and 0 are buffered 
in this manner, but that none of the address 
lines are buffered because the KIM-1 system is 
small enough to not require buffering. However 
if you expand, the address lines will also re­
quire buffering. As an example, see KIM USER 
NOTES, Issue #7,8 where Jim Pollock gives a KIM 
to S-100 circuit.
There are other chips called Bus Buffers/Drivers 
which can be used either on uni-directional 
busses or the bi-directional data biis. They 
come in packages of four (quad), six (hex) or 
eight (octal) buffer/drivers to a chip. If you 
want to look up the specs on some of these chips 
here are a few of the more popular ones.

74LS125 quad 
74LS126 quad 
LS367 hex 
8T<)7 hex

DM8093 quad 
DM8094 quad 
DM8097 hex 
81LS97 octal

All of these except the 81LS97 are readily 
available (Jameco, Godbout, Jade, etc.). The 
only place I have been able to find 81LS97^ is 
Hamilton-Avnet. They are a bit more expensive 
and come in a 20 pin package, but they are nice 
because they can handle eight lines. Note that 
we have already used the 74LS367 to buffer ad­
dress lines. Refer to the last several columns 
of thiii feature.

The truth table and logic symbol for a typical 
buffer/driver are given in Figure 1. Carefully 
focus your beady eyes on the function of the G 
(gate) input.

Note that when G is low the output follows the 
input logic level. The device is then doing its 
thing, namely driving the particular bus line to 
which it is attached. The inversion circle in­
dicates that the buffer/driver is active (works) 
when the gate signal is a logic 0. Some buffers 
have no inversion circles,and they will be 
active when the gate is at logic 1. Perhaps the 
most important feature is the third state of the 
output in the truth table, which we have label­
led "disabled." When the gate is high the de­
vice behaves as if it were disconnected from the 
bus, that is just as if a switch in series with 
output were opened. This property is the reason 
for calling these devices "three-state buffer/ 
drivers" or" or "TRI-STATE buffer/drivers." 
(TRI-STATE is a trademark of National Semicon­
ductor .)
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Figure 2 shows how an LS 125 might be used on 
the bi-directional data bus. Only two bus lines 
are shown for simplicity. During a WRITE in­
struction the R/W line is low, enabling the buf­
fers which drive the signals from the 6502 to 
the external devices. The other buffers which 
drive the 6502 are disabled. Analyze what would 
happen if they weren't disabled! During a READ 
instruction the R/W line is high, it is inverted 
by the LS04, and it enables the buffers driving 
the signal from the external devices to the 
6502.
The scheme shown in Figure 2 is not the only 
possibility. For example, the S-100 bus would 
not have pins 3 and 5 connected, nor pins 8 and 
12 connected. Instead, the data bus is divided 
into two separate busses at this point. The bus 
lines connected to pins 3 and 8 become a "data 
out" bus, while the lines connected to pins 5 
and 12 become a "data in" bus. I am not aware 
of all of the advantages and disadvantages of 
this scheme, so we will not pursue it further.

AN EXPERIMENT

Connect an LS125 as shown in Figure 3- Note 
that RESET will very likely cause all the LEDs 
to light. How run the following program:

0000 4C 00 00 START JMMP START
This is an infinite loop. Do not try to relocate 
the program or the experiment may not work. You 
should observe that the LEDs on DO and D1 are 
off while the other two are one. Can you ex­
plain why before I do?
Analyzed by clock cycles the activity on the 
data bus may be summarized as follows:

The LEDs connected to D3 and D2 get a pulse once 
every three clock cycles, which the eye inter­
prets as a continuous glow. Now connect the 
gates (pins 1,4,10,13) to +5V instead of ground. 
None of the LEDs light. Why?

AN OBSERVATION
Refer to Figure 1 in the "INTERFACING___ "
column in MICRO #7. The input port illustrates 
how a buffer/driver isolates the data bus. 
Note that the device select pulse is connected 
to the gate of the LS367- Thus, only when the 
address lines select the input port and the 6502 
is in the READ state does the LS367 control the 
data lines. Otherwise it is disabled and the 
6502 gets its data elsewhere.
The output port of the same circuit illustrates 
another point. Suppose we had say eight output 
ports. Data lines D0-D7 would each have eight 
LS inputs hanging on them, and the 6502 would 
probably be unable to drive them. The solution 
would be to buffer the data lines from the 6502 
to the output ports. In this case one would 
probably connect the R/W line to the buffer/ 
driver gates.

AN APPLICATION 
Again refer to Figure 1 in this column in MICRO 
t 7• Recall that the data lines were to be con­
nected tc the D inputs of the LS75 to complete 
the output port, replacing the switch. A com­
plete 8-bit output circuit, with buffering, is 
shown in Figure 4. The device select circuitry 
is not repeated here. Up to eight output ports 
can be implemented using the device select 
pulses from the LS138. All you have to have 
are LS 7'5s. The buffering shown in Figure 4 
would be more than adaquate for eight ports.

The 8-bit port with LEDs attached can be 
used as a debugging tool among other things. 
At a point in a program where you suspect 
trouble, and want to see the STATUS REGISTER 
for example, put a BREAK command. The last 
thing on the stack after a break is the status 
register contents. So, the interrupt vector 
should point to a program which pulls 
the last word off the stack and loads it at 
the address of the output port, STA $800F. A 
little panel could be made which indicates 
LED goes with which flag.

The scheme Just mentioned can obviously be 
varied to indicate the contents of any of the 
important registers. One could get very elegant 
and use four ports to indicate X, Y, accumulator 
and status register simultaneously. Better 
yet, use the information you have learned to 
display the contents of X,Y,A, and P while the 
computer is in the single-step mode.
What1 s nex t? I hope to go into a keyboard input 
port in a little more detail, then look at a 
memory interface, unless I get some other 
ideas that is. Anyway*you ought to step out from 
among the trees to get a look at the forest by 
taking a long and studied look at Figure 1.1 of 
the M0S TECHNOLOGY HARDWARE MANUAL, the first 
figure in the book. A lot of the ideas we have 
been discussing are summarized there in a dia­
gram of the microcomputer system as a whole.

Parts list of components used for the experi­
ments .

1 AP Circuit Board
(holds 8, 16-pin DIPs)

1 coil , #22 wire 
8 LEDs
1 Edge connector for KIM-1
1 74LS-45
2 74LS138
1 74LS04
1 74LS;-;67
2 74LS75
2 74LS125
1 74LS76
2 4.7K to 10K resistors
2 DIP switches

0 :6



An LS125 and LSQ4 in a bi-directional data bus buffering circuit. Only 
two data lines are shown buffered. Four 15125s would be required for 
all eight data lines. In this scheme the "write" buffers and "read" 
buffers are alternately disabled by the R/W line. Sometimes they are 
also disabled by device select pulses.

To Memory, I/O Ports, 
Timers, etc.

D0E>-

i+5

14

pinl4 +5 
pin 7 Gnd

D1

D2 E > -

53 12

0  + 57

...12

6

74LS125

10 4
4-4—<■

8

11

■

_ .._ 5 l

3 2
1___
6 3

74LS 4___, 741375
125 8 6

Buffer/ 10 Bistable
Driver U 7 Latch

13 ,
< 4---- 1

0  + 5V

w

3 2
1 «
6 3

7415 4 741375
125 8 6

Buffer/
Driver 1°

11 7
Bistable
Latch

13 ►— 11
---L

16

15-

- I > D 0

- I > D 1

Figure 3.
Circuit to demonstrate data bus 
buffering. See text for details.

£ > D 2

-D > D 3

O  +5V

16 - £ > D4

15 D5
10 D6
9 - D > D7

Device Select Pulse 
Figure 4.

An 8-bit output port. DSrl is from sin 741^138 and 
IS04 inverter. The buffei*s could derive more ports.
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NOW AT FINE 
COMPUTER STORES

SPEAKEASY SOFTWARE LTD. 
BOX 1220, KEMPTVILLE, ONTARIO 

KOG 1J0

* * * * * * * * * * * * * * * * * * * * * * * * * * *
NOW AT MOST A P P L E -I I  DEALERS 
* * * * * * * * * * * * * * * * * * * * * * * * * * *



FOLLOW THE
ER0W0

t o

The ThinK Tank
P O BOX 1199* PORTSMOUTH, NH 03801

They're ALL rushing to buy the 
latest BOOKS on 6502 micro's'.

Here are a few suggestions...

The First Book of KIM
by Butterfield■ Ockers, & Rehnke 

Step-by-stsp instructions on writing KIM 
programs , illustrating valuable techniques. 
Also, how to adapt the basic KIM-1 for home 
and husir.ess use. $9.00

Programrdng a Microcomvuter: 6502
by Foster

How to program a micro in machine language. 
Well-written and clearly organized, suitable 
for self-study or classroom. Emphasis on 
problem ID, solution, and algorithms to 
solve the problem. $9.00

Microcomputer Procrrammincr-6502 
by Zaks

How to program microprocessors with 6502: 
arithmetic, input-output, peripherals, inter­
rupts. Educational text requiring no prior
knowledge - for any 6502 micro. $9.95

DON'T
FORGET
THESE ARE GREAT 
CHRISTMASS GIFT 
SUGGESTIONS!!!!

Send your name, address and check or m.o. 
or charge to VISA or Master Charge (incl. 
number, exp. date, and interbank no.)

ASK FOR OUR HUGE MAIL ORDER CATALOGUE 
AVAILABLE IN LATE JANUARY, 1979

The Think Tank
P O BOX 1199 • PORTSMOUTH, NH 03801
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TM

The COMPUTERIST® how to expand your system four 
ways with one multi-purpose pc board —

8K Power STATIC RAM 
8K EPROM logic (INTEL 2716/TI2516) 
EPROM PROGRAMMER 
I/O  - Versatile Interface Adapter 

2 8-bits ports + serial/parallel shift register 
+ timers

On-Board VOLTAGE REGULATORS 
Switch Selectable Address for RAM and ROM 
All ICs are socketted 
AIM 65 /  SYM-1 /  KIM-1 Compatable 
Assembled - Tested - Burned In 
Hundreds in use around the world 
Reasonable Price - $245 (without EPROMs) 
Free Connection Cables with this AD.

The COMPUTERIST® is a leading producer of products 
for the AIM /SYM /KIM  (ASKtm) family of micro­
computers. Send for your copy of our catalog which 
describes our current and soon-to-be released product 
including:

VIDEO PLUS11", MOTHER PLUS™, POWER PLUS'"1; 
PROTO PLUS"" and other ASK hardware; PLEASE’” , 
HELP"" and other ASK software; Enclosures for the 
AIM, SYM, and KIM.

P O  Box J • So. Chelmsford, Mass. 01114 • 417/256-3*49

Stepping on board MICRO from PERSONAL COMPUTING 
has been quite an experience during the few 
short weeks I’ve been here. Thank goodness I 
have at least one microcomputer at home that 
is 6502-based! During the winter and spring of 
'IS I plan to add an APPLE II and a SYM to the 
OSI Challenger, making my intentions relatively 
solid in promoting the versatile world of t 
6502 microprocessor.

I entered the micro world in April of '76 as an 
entrepreneur/hobbyist. My sixteen years in 
printing, advertising and publishing, along 
with several college courses and special aca­
demic projects in computer programming combine 
with a minimal writing/editorial background 
to round out my qualifications.
MICRO has several positive changes ahead over 
the next year, and I look forward to being a 
part of those changes.
Those of you who are manufacturers or soft­
ware houses are reminded to submit (in OUR 
format) information on your products for 
listing in ourSoftware Catalog and Hardware 
Catalog.
The circulation has been steadily growing and 
although rates for advertising will be in­
creasing, it won't be at the same rate as 
circulation.
Articles are starting to come in at a good pace, 
but we are always looking forward to new copy 
describing your 6502 application in hardware or 
software. Sophistication or simplicity, the 
article YOU write may bring in further inquiries 
or commentary from other 6502 users. This kind 
of dialogue proves to be very stimulating to 
most of us, so put that pen to paper and start 
writing!
MICRO will grow with its readers; just let i 
know what you want and we will try to please. WtJ 
want to continue to be Number One in the 6502 
world!

EPROM PROGRAMMER

Wfwwi avaMli for M ,  MOO, 1010, 
0005, Z-00, 0502, II*-1, 1002.

The EP-2A-79 will program the 2704, 2708, 
TMS 2708, 2758, 2716, TMS 2516, TMS 2716, 
TMS 2532, and 2732. PROM type is selected by 
a personality module which plugs into the front 
of the programmer. Power requirements are 115 
VAC, 50/60 HZ a t 15 watts. It is supplied with a 
36-inch ribbon cable (14 pin plus) for connecting 
to microcomputer. Requires 1 Vi I/O  ports. 
Assembled and t« it« d  $145, Plus $15-25 for 
each personality module. Specify software.

OPTIMAL TECHNOLOCY, INC.
M m  W*Ml 127, EarfysvHb, Va. 2293* 

____  PIm m  104-973-5412

( S M O G ) ®  8:10



LIFE FOR YOUR APPLE

Richard F. Suitor 
166 Tremont St. 
Newton, MA 02158

A listing of LIFE for the APPLE II is described 
briefly here (see MICRO #5 for a pet version and 
discussions). Because my experience with gener- 
ation time in BASIC paralleled Dr. Covitz', the 
generation calculations are in assembly lang­
uage. The display is initiated in BASIC and the 
routines are called from BASIC, which will slow 
down the generation time if desired.
The entire (40x48) low resolution graphics disp­
lay is used. An unoccupied cell is 0 (black). 
An occupied one is 11 (pink). During the first, 
half of a generation, cells that will die are 
set to color 8 (brown). Those to be born are set 
to color 3 (violet). During this stage, bit 3 
set indicates a cell is alive this generation; 
bits 0 and 1 set indicate a cell will be alive 
the next). During the second half (mop-up) part 
those with bits 0 set are set alive (color 11), 
the rest are set to zero.
The BASIC program allows one to set individual 
cells alive, and to set randomly 1 in N alive in 
a rectangular region. The boundries (X = 0 and 
39; Y = 0 and 47) do not change, but may be in­

itialized. At the start of the program, NO PAD­
DLE INTERVAL? is requested. If during the pro­
gram the paddle reads close to 255 (as it will 
if none is connected) the number input here will 
be used instead. Zero is fastest, several gen­
erations per second. Entering 200 gives a few 
seconds per generation.
When X and Y coordinates are requested, put in 
the coordinates for any cells to be set alive. 
A negative X terminates this phase. Setting X=N 
and a negative Y will initialize a rectangular 
region to 1 in N randomly occupied and terminate 
the initialization. The boundaries of the rect­
angular region must be input and may be anywhere 
in the full display. A glider gun can be fit 
vertically in the display. However, don't init­
ialize for Y 40 (other than random) for the 
scrolling during initialization input will wipe 
it out.
Before RUNning the BASIC program, set L0MEM: 
2500 to avoid overwriting the subroutines.

>LIST
1 TEXT 
£ GEN=£088
3 M0P=££65 
5 DIM flS<7>
7 Kl = l
8 K£=l
10 CALL -936: VTAB 5: TAB 9: PRINT
• "CONWAY'S GAME OF LIFE"
30 VTAB 15: PRINT "INITIATE PATTERN 

BELOW. X<0 WILL START"
35 PRINT "THE LIFE PROCESS. A Y<0 

WILL GIVE A"
40 PRINT "RANDOM PATTERN WITH ONE I 

N X ALIVE"
50 VTAB ££: INPUT "RETURN TO CONTIN 

UE">AS 
99 GOTO 1000 

100 REM
1‘0£ POKE -1630£j 0
103 GOTO 130
104 FOR 1=1 TO K3
105 CALL GEN
107 FOR K>1 TO Kl: NEXT K 
110 CALL MOP
112 FOR K=1 TO K£: NEXT K 
1£0 NEXT I
130 REM
131 KX= PDL <0>-10
13e IF KX>£40 THEN KX=KX1 
135 IF KX<0 THEN KX=0 
140 K1=K.X*6 
150 Ke=KX*e 
155 K3=500/'(Kl+50;>+l 
160 GOTO 104

1 0 U 0 ItR
1010 CALL -936
10£0 INPUT "NO PADDLE TIME INTERVAL " 

■ KX1
1100 COLOR=11: INPUT "INPUT X?Y "

, X ? Y
1105 IF Y <0 THEN 18 00
1110 IF X<0 OR Y <0 THEN £500
1120 IF X>39 OR Y>39 THEN 1100
1130 PLOT X?Y: GOTO 1100
1800 INPUT "X DIRECTION LIMITS "

. II, IE-
1810 IF I K 0  DR I£>39 DR I1>I£ THEN 

18 0 0
lseo INPUT “Y DIRECTION LIMITS "

>J1,J£
1830 IF J1<0 DR J£>47 OR J1>J2 THEN

13 £ 0
£000 CALL -936: GR 
£001 POKE -1630£j0 
£00£ CALL -1998 
£005 FOR 1=11 TO I£
£010 FDR J=J1 TO J£: CDL0R=ll: IF 

RND OO THEN COLOR-0 
£ 0£ 0 PLOT I.J 
£030 NEXT J 
£04 0 NEXT I 
£100 GOTO 100 
£50u POKE — lt-JUiz!? U 
£510 COLDR=0 
£5£0 FOR K=40 TO 47 
£530 HLIN 0,39 AT K 
£54 0 NEXT K 
£590 GOTO 100
9000 END
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0 0 7  0 SUM  2 . D L 0 0 0 7  1 j £
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0 8 3  D E l  OE 0 4 9  0 L D R ( □ L L N ) y Y
0 8 3 F F  O O F 0 5  0 0 B E Q G E N S
0 8 4 1 1 0 0 6 0 5 1 1J E P L b E N 7
0 8 4 3 F E 4  0 0 9 0 5 E  0 I N C E L I F 1  i .X
0 S  4  6 F E 7  0 0 9 0 5 3  0 I N C E U F E j X
0 8 4 9 iz'9 u y 0 5 4  0 b E N 7 HIND OS
0 8 4  E F  0 0 3 0 5 5  0 B E Q G E N S
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N o t e :  T h e  s t a r s  i n  t h e  o p e r a n d  i n d i c a t e  
z e r o  p a g e  m o d e .
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C O M P U T E R - D E T E R M I N E D  K I N E T I C  P A R A M E T E R S  

IN T H E R M A L  A N A L Y S I S

Dr. L.S. Reich
3 Wessman Drive 

West Orange, NJ C7052

INTRODUCTION
Two techniques employed in thermal analysis 
which are popular with chemists, chemical en­
gineers, and other scientists studying the ther­
mal degradation of various materials, e.g., tef­
lon, are thermogravimetric analysis (TG) and 
differential thermal analysis (DTA). An im­
portant aspect of thermal analysis is the quan­
titative estimation of kinetic parameters for 
the material being degraded such as, activation 
energy, E (cal/mole) , and reaction order, N.

Prior to the advent of computers (and program­
mable calculators), there was an understandable 
tendency to avoid accurate, sophisticated (but 
time-consuming and laborious) methods of data 
analysis to obtain values of E and N. Graphical 
methods were employed to a large extent. Recent­
ly, the author reported an accurate,sophisticat­
ed method (no graphics need be involved) whereby 
raw conversion-temperature data could be rapidly 
analyzed by a computer (also, but more labori­
ously by a programmable calculator, e.g.,HP97) 
to yield values of E and N (Thermochlm Acta. 24.
9 (1978); ibid.. 21,367 (1978). (In these re­
ports, there was no description of the computer 
program used.) By employing an Apple II com­
puter with Applesoft II Basic (20K) and the pro­
gram listed in this article (ca. 10—11K free 
bytes required depending upon the amount of data 
entered), the time required to estimate E and N 
by the reported method, for the thermal degrada­
tion of teflon via TG (as an example), beginning 
with data entry to the display of preliminary 
results followed by one iteration to obtain 
accurate final results, was only ca.4 min.
In this article will be described the computer 
program which can be used with the previously 
reported method for the estimation of E and N 
from data derived by thermal analysis.

SOME BACKGROUND INFORMATION
In the report previously mentioned (loc. cit.), 
the following expression was derived (can be 
used for TG and DTA):

i : ^ p V ( i)  u ( i)

where, T(1)=(Ti/Ti) ; U( 1 ) = Ti Tt/Ti -Tx); R = gas 
constant (1.9872 cal/deg-mole); << denotes frac­
tional conversion; ai. i corresponds to temperature 
(K) , Ti , etc .'

For two pairs of given values 
*£•, Ti and«Ci, Ta., values of E/R 
from the above expression for 
ily selected values of N. 
uniqueness, only one pair of E 
significant. By using other 
values, other sets of values 
sponding N will be obtained, 
there should be only one pair

of < and T, i.e., 
can be calculated 
various arbitrar- 
However, assuming 
, N values will be 
pairs of<< and T 
of E and corre- 
In all these sets 
of E, N values in

common. However, such values would rarely, if 
ever, be expected to be exactly equal in prac­
tice due to experimental limitations such as, 
sample impurities, heat transfer effects, etc. 
Therefore, these values were taken to be those 
whose mean deviation (MD) was the least of all 
of the MD's obtained for all the sets of values 
obtained. Although the above expression does 
not apply when N is exactly equal to unity it is 
rare in practice for reactions to be exactly 
first-order and hence this equation is consider­
ed to be of general validity. When values of N 
close to unity are used, the value of N may be 
set equal to 1.0001, for example, in order to 
avoid the error message, "division by zero 
error" (this technique was employed in this 
paper). Once E and N have been evaluated, an­
other parameter, the pre-exponential factor, may 
also be evaluated. This factor was not con­
sidered in this paper.)

THE PROGRAM
The program listed has the following limita­
tions. The values of N should not be greater 
than 3 (termolecular reactions are extremely 
rare, if they occur at all, during thermal de­
gradations). Also, the data which is entered in 
line #200, is limited to ca.44 data pairs (most 
raw data do not contain so many data pairs of 
conversion-temperature, but if necessary, the 
number of such pairs may be increased by adjust­
ing the DIM statement for A and T in line #7). 
The value of N cannot be equal to 1 exactly, 
otherwise an error message will result. This 
may be circumvented by using N=1.0001, for 
example. The Apple II screen will only accom­
modate ca.6 columns of E/R values (61 N-values). 
Nevertheless, more than 6 |N-values may be used, 
even though the display may appear confusing, 
about 10-11K free bytes will be required for the 
program, depending upon the amount of data en­
tered. Further, since subscripted variables must 
contain integer subscripts and since N usually 
varies from .5-2, reaction orders are given as 
N x 100. This increases the DIM statement and 
consequently the number of bytes required by the 
program.
In the program itself, explanatory REM state­
ments are to be found in line {'s 8, 47, 70, 80, 
135, and 138. Prior to running the program,
data pairs of conversion-temperature (K) must be 
entered (see line #200). Then line #5 must be 
properly adjusted. In this line # (see line #2) 
Y denotes the initial order (x100), Z denotes 
the final order (x100), and the increment is 
given by V (x100). Thus, for the teflon data 
depicted in line #200 (from TG) , the initial 
order will arbitrarily be .86 (Y=86) and the
final order 1.11 (z=111) while the increment
will be .05 (V=5) to yield 6 N-values. The pre­
liminary results obtained using these values 
were: E/R = 33091 ± 872 for N = 1.01 - .05.
Since the value of N was now established as ca.i 
more refined values were obtained using Y = 
97.01, Z = 101.01, V = 1 (the .01) was used to 
avoid a division by zero error message) . Final 
values now were V E/R=32792 ±  822 for N=.98 1.01.



As stated in line #8, line #'s 10-40 are used to 
form an M x J array of conversion-temperature, 
A(M,J). Line #'s 48-76 allow the calculation of 
E/R (Z(N)) , according to the expression pre­
viously mentioned, for various orders and for 
various conversion-temperature data pairs. Also, 
S(N) (line #70) is the summation of all Z(N) 
(E/R) values for any particular order, N, and is 
subsequently used to obtain the average E/R 
value and its MD for a particular N (see line
# 125). Line #'s 84-110 allow the determination 
of the sum of absolute differences, D(N), be­
tween E/R values and the average E/R value for a

particular value of order, N. The average E/R 
value and its MD are calculated for a particular 
N in line #125. Finally, line #'s 140-165 allow 
the determination of the average E/R value that 
corresponds to the minimum MD at a certain order 
N. Line #'s 139 and 160 are used to estimate 
the value of N which corresponds to the "most 
probable" E/R value. In line #175, the most 
probable E/R value (minimum MD) , its MD and cor­
responding N are printed. Along with the pro­
gram listing are given results of an actual run 
using the teflon data in line #200 obtained by 
means of TG.

PROGRAM LISTING

1 PRINT "THIS PROGRAM ESTIMATES E/R VALDES FROM TG/DTA 
DATA OF CONVERSION VS. TEMPERATURE (K). THE PROGRAM 
DOESN'T APPLY FOR REACTION ORDERS>  3."

2 PRINT"IN LINE #5, Y= INITIAL ORDER (x 100), Z« FINAL 
ORDER (x 100), WHILE THE INCREMENT IS GIVEN BY V (x 100)."

3 PRINT"FOR EACH RUN, THE VALUES IN LINE # 5 WILL PROBABLY 
NEED ADJUSTMENT. ABOUT 10-1 IK FREE BYTES WILL BE REQUIRED."

4 PRINT"WHEN DATA PAIRS OF CONVERSION-TEMP (K) HAVE BEEN 
ENTERED AND LINE # 5 HAS BENN ADJUSTED AND YOU ARE READY, 
TYPE »C0NT1 " : PRINT"REM STATEMENTS ARE IN LINE #'S 8, 
If7,70,80, 135, 138." : STOP

5 PRINT: Y- 86 : Z* ill : V=5
7 DIM S(310), D(310), A(44,2), Z(310), U(44), T(ifif), C(310)
8 REM LINE #'S 10-40 FORM ARRAY A(M,J) OF CONVERSION- 

TEMP DATA
10 FOR M» 1 TO 50
15 FOR J= 1 TO 2
20 READ A(M,J)
30 IF A(M,1)» 0 THEN 40
35 NEXT J,M
40 M= M - 1
42 PRINT" E/R VALUES OF REACTION ORDERS, N (x 100):"
43 PRINT
45 FOR K= Y TO Z STEP V: PRINT "N« "K" : NEXT
46 PRINT
47 REM LINE #'S 48-76 ALLOW THE CALCULATION OF Z(N) (E/R)

FOR VARIOUS ORDERS AND FOR VARIOUS CONVERSION-TEMP 
DATA PAIRS

48 FOR I» 1 TO M-1
50 T(I). (A(I+1,2))a 2/(A(I,2))a 2



55 U(I). A(1,2)* A(I+1 ,2)/(A(I,2M(I+1 ,2))
57 FOE N» Y TO Z STEP V
60 Z(N)= L0G((1- (1- A(I,1))a (1- (N/100)))* T(I)/

(1- (1- A(I+1 ,1))A (1- (N/100))))* U(I)
65 PRINT INT(Z(N));"
70 S(N)= S(N) + Z(N) : REM S(N) IS SUM 01 ALL Z(N) (E/R) 

VALUES FOR ANY PARTICULAR ORDER, N
72 NEXT N
74 PRINT
76 NEXT I
78 PRINT: PRINT "PRESS A KEY TO CONTINUE!"; j GET A$:PRINT
80 REM LINE P S  84-110 ALLOW DETERMINATION OF SUM OF

■ ABSOLUTE DIFFERENCES (D(N)) BETWEEN E/R VALUES AND THE 
AVERAGE E/R VALUE FOR A PARTICULAR VALUE OF ORDER, N

84 FOR I- 1 TO M- 1
95 FOR H« I TO Z STEP V
100 Z(N)a LOG((1 - (1- A(I,1))a (1- (N/100)))* T(I)/

(1- (1- A(I + 1 ,1 ))A ( 1 - (N/100))))* U(I)
105 D(N)« D(N)+ ABS(Z(N)- (S(N)/(M- 1)))
110 NEXT N,I
115 PRINT
117 PRINT "AVG. E/R VALUES AND TBEIR MEAN DEVIATIONS FOR 

VALUES OF ORDERS (N x 100): N- "Y" TO "Z" , INCREMENT "
V" ARE RESPECTIVELY: "

118 PRINT
120 FOR W« Y TO Z STEP V
125 PRINT S(W)/(M- 1)" + OR - "D(W)/(M- 1)
127 PRINT
130 NEXT f
134 PRINT : PRINT "PRESS A KEY TO CONTINUE!"; : GET AS: PRINT
135 REM LINE #»S 140-165 ALLOW DETERMINATION OF THE E/R 

VALUE THAT CORRESPONDS TO THE MINIMUM MEAN DEVIATION 
AT A CERTAIN VALUE OF ORDER, N

138 REM LINE # 139 ALONG WITH # 160 ARE JSED TO DETERMINE 
VALUE OF ORDER, N, CORRESPONDING TO T!IE ‘MINIMUM*
E/R VALUE

139 FOR J= Y TO Z STEP V : C(J) = J : NEXT
140 FOR W= Y TO (Z- V) STEP V
145 FOR U- (Y+ V) TO Z STEP V

SSMlSCIiG) ;i:'7



147 U* D(W)<D(U) THEN 165
155 Q- D(W): R« S(ff)j D(W). D(U): S(W)» S(U): D(U)» Q: S(U).R 
160 E» C(W): C(W)« C(U): C(U)» E 
165 NEXT U,W
170 PRINT: PRINT "IF ABtpVE VALUES HAVE A MINUfDM, THE MOST 

PROBABLE VALUE OF E/R, ITS MEAN DEVIATION, AND ORDER, N, 
ARE RESPECTIVELY:"

175 PRINT : PRINT TAB(5); INT((S(Y)/(M - 1)) + .5)" + OR - " 
INT((D(Y)/(M - 1 )) + .5)" FOR A VALUE OF N- "C(Y)/100" +
OR - "V/IOO

200 DATA .016 ,773.2,.087,803.2,.216 ,8;!3.2,.4 8 9,843.2,.663, 
853.2,.826,863.2

500 DATA 0

RESULTS FROM A RUN USING TEFLON DATA (FROM TG)

COMMAND ’RUN’--- STATEMENTS IN LINE #'S 1 4  and "BREAK IN V
COMMAND 'GONT'------->

"E/R VALUES OF REACTION ORDERS, N (x 100):
N- 86 N- 91 N- 96 N-101 N-106 N-111
34137 34176 34214 34253 34292 34331
30533 30659 30784 30910 31036 31162
32526 32891 33259 33629 34003 34379
30958 31682 32416 33162 33918 34685
29959 31110 32289 33498 34735 36001

PRESS A KEY TO CONTINUE! «

COMMAND: KEY PRESSED TO ------- ^
"AVG. E/R VALUES AND THEIR MEAN DEVIATIONS FOR VALUES 
OF ORDERS (N x  100): N- 86 TO 111, INCREMENT 5 
ARE RESPECTIVELY:

31623.193 + OR - 1367.13721 
32103.8155 + OR - 1144.06226 
32593.017 + OR - 915.268713 
33090.8084 + OR - 872.206769 
33597.1905 + OR - 1024.30262 
34112.159 + OR - 1179.69265

PRESS A KEY TO CONTINUE! "

8:JI !



COMMAND: KEY PRESSED TO

" IF ABOVE VALUES HAVE A MINIMUM, THE MOST PROBABLE 
VALUE OF E/R, ITS MEAN DELATION, AND ORDER, N,
ARE RESPECTIVELY:

33091 + OR - 872 FOR A VALUE OF Nb 1.01 + OR - .05 «

Another run was made using a smaller Increment, V* 1, 
and Y* 97.01, Z« 101.01 (the .01 aroids a "division by zero
error" message) to yield the more accurate final result:

" 32792 + OR - 822 FOR A VAL JE OF N« .9801 + OR - .01 "

These results are in excellent agreement with results 
obtained from the same data by othar methods (non-computer) 
which were laborious and time-consuming.

softside soitware
305 R iverside Drive. New York, N.Y. 10025 

212 - 866*8058

program.
150X80 PET GRAPHICS !!! Now you can givi your PET micro-computer

real fine point graphics capabilities'.

The Softside Software Graphics Pac will 
quadruple your PET's video resolution. With the GraphLcs Pac you can individually 
control 4000 points on screen. Don't toe limited to thi 25X40 1000 point display 
chat you are using nov. Draw graphs, plot mathematics L and scientific equations, 
or drav pictures for fun and games.

Et’a easy to use! Plot points In simple X, Y ootttion. Two versions come 
on the Graphics pac. One version plots point 0,0 in t le upper left hand corner 
and is suitable for graphic pictures. The other versim. suited for graphing and 
plotting has point 0,0 In the center of the eczeen so :hac you can use all four 
quadrants so that -40 X 39 and -25 7 24.

As an extra bonus, a third program is Included on the tape. To Introduce you 
to the graphics pac’s uses we have included a high res>lntion version of doodle 1 

All this on a cassette for yonr PET for only $2"BIKE*1 A SIMULATION New, And Sophls :icated, destined to become
2. new classic, JU® is a challenging new 
simulation with all the elements of the world 

o£ big business. BIKE places you in charge of a compaty that manufactures bicycles. 
With Inflation, breakdowns, and the changing seasons trying to sap your business 
s a m y , you have co be Judiciously handling prices, inrencory, workers, and ad 
campaigns, keep your company in the black. BIKE is daigerously addictive, and just 
is fun. Once you start you just will not want to stop, and that’s the truth. Veil, 
ycu never have to stop! The game allows you to store :he data front your game on a 
rape, and to continue where you left aff when you next heve the time. Worth a 
million dollars of fun we'll offer BIKE at $ Q-35

* \

3 "SOPER POODLE" Siuper Doodle is perhaps the most sophisticated
pencil you von' : have to draw with! You control 
& CU£SCrthae ca 1 be moved in eight directions 

leaving a trail of not one, but any of the Pet's 256 characters. Much more sophistica­
ted chan any regular version of Doodle, Che Softside Software version also has clear 
control, a return to center key, and a delate key. Th 1 kids will love It, in fact 
anyone will love being able to at long last put the PET's incredible graphic abilities 
to use. Why waste paper, use your PET as a sketchpad. A deal at $ 9.95

Got a question? Feel free to drop a letter In th; mail or give as a call. We 
will do our best to help you.

E n jo y  I !

G S M Q Q l ! )  8:19



□ A M  Y O U R  P E T
□AM YOUR TRS-80

□ A M  Y O U R  K IM
□ A M  Y O U H  . . .

MEASURE - RECORD - CONTROL
TEMPERATURE  
DIRECTION  
PRESSURE  
LIGHT LEVELS  
db
POLLUTION CONTROLS  
DARKROO M S  
HUMIDITY  
LIGHT

Da t a
A c q u i s i t i o n
M o d u l e s

by

ENERGY CONSERVATION EQUIPMENT
GREENHOUSES
SPEED
WEATHER STATIONS  
NOISE POLLUTION  
pH
EARTHQUAKE TREM ORS
VELOCITY
ACCELERATION

NOW YOUR COMPUTER CAN LISTEN TO THE 
REAL WORLD. YOU GET 16 8 BIT ANALOG 
INPUTS WITH OUR AIM16.

0 C O N N E C T IC U T m ic ro C O M P U T E R
rrfni ._. DI1MliU J In-1 ISOPOCONO POAO ■ BPOOKFICLO. CONNECTICUT 06804 | _ __Vj

I-~il 120.1) /75 9659



BUY FROM THE BIGGEST
N C E / C o m p u M a r t
1250 North Main Street, D e p a r tm e n tM JC 8  
P.O. Box 8610 Ann Arbor, Michigan 48107

ViOeo Buffer — aOO a 
conventional monitor $29.95

EXPANOAPET ■ Economical 16K 
memory expansion lor the PET (in­
cludes 1 daughter board) 943S.OO
without daughter Doard t39S.U0

Assembled 

Connector sei

MICRO TECH. POWER SUPPLY

KIM ENCLOSURE4”
Give your KIM a professional acpear- 
knee No alteration* required sturdy 
KyOei 100. Stack

____________ $23.50

CASH 
AVAILABLE

Call Today: (313) 994-3200

16 Ln x64chr display 126 printable 
characters, software UART (ASCII 
or Baudot). 3 serial interfaces & 
cassette I/O. true composite video. TTL compatible, easy power con­
nection.

Assembled & tested Pi

TC-71 SELECTRIC TERMINALS

Hazeltine 
V 1400

Only 
$749.00

Now a 5th Generation 
in Terminals: 

Introductory Sale Price —
Immediate Delivery

• 24 x 80 display 
RS-232C interface 
110 to 9600 Baud 
12" CRT Monitor 
Remote screen control 
Uses 8048 microprocessor 
State-of-the-art design

A full capability terminal completely 
assembled with a 90 day warranty 
for less than you’d pay for a kit.

Compucolorll

Model 3 SK RAM S’49S 

Model 4 16K HAM S'795 
Model 5 32K RAM S239S

SANYO  
M O N ITO R
VM4209 9 quality rr

Beautiful 126 • '2B color graph

4K Graphic* RAM
16K ROM with Disk BASIC

Built-In 51 K mini floppy
AS 232 interface

Full size keyboard
Preprogrammed diskettes »vai

New Acoustic Coupler

standard telephone handset to 
full or halt duplei operation Com 
plete witn power supply and carrie 
delect light the unit is housed in jr

Toe-fl wiih fi
eludes desk. 130 char/line 
ASCII version employs 8802 
for cods conversion. See our 
catalog for details 
ASCII W4
Refurbished $999
Working 1499
As-ls 9339

ASCII INTERFACE FOR TC-71

p i ?  
p ~  •.

$16930 day delivery Normally t<99 NOW <
Aco'jsttc CoupW lor use witn ASCII TC-71 $159

' SYM-1 ...
From Sy ne r t ek  $ 2 6 9 .0 0

TI
PROGRRMMCR
Hesadecimal. octal, decimal 
calculator/converter.

Reg. $59.95 $49.95

A H om e C om p u ter A A Video G a m e in  a S in g le  Unit!

INTERACT Model One
• Color graphics on your TV
• Music and sound aynthesiMr
• Built-in cassette tape done
• Large S3-key keyboard
• Ttoo joysticks included
• 14 Free cassettes worth 1294
• Edu-BASIC cassette included

10 DAY RETURN PR IV ILEG E
• 90 day limited warranty “I  -  Q f j H
• Newest, most exciting products in per- 1 

sonal computing
• Outstanding values '
• All items fully assembled and tested " 1 ^ 3 4

unless otherwise stated. i v ^ w t

• Send lor our catalog for more detailed . ..
product information. * M ic h ig a n  re s id e

It you can t decide between s 
sophisticated video geme end a 
homa computer then the Inter­
act Model One Is lor you. Hook It 
to your color TV end you've got 
both! You can play one ot the 
game* which are Included Iree 
or you can ioed Edu-BASIC end 
write your own games, ton cen 
save programs or date using 
the built-in cassette tape drive. 
Best of all you get over 9294 
worth of Iree cassettes includ­
ing;

Edu-BASIC — Write programs 
Concentration — The memory game 
Oogflghl — Aerial battles 
Add-Em Up — A math game 
Biorhythm — Plot your own 
Blackjack — Wsger video bucks 
Compirie-A-Coior — Easy graphics 
Hangman — The word game 
Knockdown — A dies game 
Maxe — Computer mace 
Regatta — Race your ship 
Showdown — Gunfighi 
Traitblazer — Cut olt your opponent 
Blank — Save programs here

AIM65
• fully assembled, tester) .nnrt war-a

• ACflresSinq :o 6bK Oytes 11 K

• includes on Board
• Powerful 4K ROM OeOuq Monitor
• Sockets tor 3ddilion.il Ik  RAM t
• 20 Col ASCII The-mji pr-nie• ■

• Full Siie 154 «ey AlphinLm'' 
kayOoartJ

• 20 char ASCII Alphanumeric lisp*
• Application Conn tor TTY 2 cjsi 

les 2 8 fciq I 0 ports
• Eipanvon Conn (try our KIM 

S tflCI Ooard)
- Both canrrecto'5 loialiy KIM 1 co

•  M ic h ig a n  r e s id e n ts  add  4%  s a le s  ta x .
•  Fo re ign  o rd e rs  (e xcep t C anada) add  10% 
a d d it io n a l h a n d lin g  (U.S. c u r re n c y  o n ly ) .
•  P.O.’s accep ted  from  D&B ra ted  com pan ies .
• T o ll f r e e  p h o n e s  o p e n  fro m  9 :0 0  a .m .-  
7:00 p.m . EST M o n d a y  - F riday, 10:00 a .m .- 
5 p.m. S a tu rdays. •  Open accou n ts  in v ite d  —

ca ll fo r  c re d it a pp lica tio n . •  ‘M ost item s in s tock 
fo r im m ed ia te  sh ip m e n t —  ca ll fo r d e liv e ry  q u o ­
ta t io n .*  S orry  — NO C.O.O. s. •  A ll p rices  su b ­
je c t to  ch an g e  w itho u t no tice . •  W rite  fo r  our 
FREE ca ta lo g . •  In the  A nn A rb o r a rea?  R etail 
s to re  o p e n  11:00 a .m .-7 :0 0  p .m . T u e s d a y - 
Friday, 10:00 a.m .-5:00 p.m. S aturdays.
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PLAY CHESS WITH YOUR COMPUTER!
M IC R O C H E S S  is the culmination of two years of chessplaying 
program development by Peter Jennings, author of the famous 1K 
byte chess program for the KIM-1. MICROCHESS 2.0 for 8K PETs 
and 16K APPLEs, in 6502 machine language, offers 8 levels of play 
to suit everyone from the beginner learning chess to the serious 
player. It examines positions as many as 6 moves ahead, and 
includes a chess clock fortournament play. MICROCHESS 1.5 for 
B R ID G E  C H A L L E N G E R  by George Duisman for 8K PETs, Level II 
16K TRS-80s, and 16K APPLEs: You and the dummy play 4 person 
Contract Bridge against the computer. The program will deal hands 
at random or according to your criterion for high card points. You 
can review tricks, swap sides or replay hands when the cards are
known. No longer do you need 4 people to play! ...... $14.95
O R D E R S : Check, money order or VISA/Master Charge accepted; 
programs and cassettes guaranteed. If you have questions, please 
call us at 617-783-0694. If you know what you want and have your 
VISA/MC card ready, you can DIAL TOLL FREE 1-800-325-6400

4K TRS-80s, in Z-80 machine language, offers 3 levels of play (both 
Level I and Level II versions are included and can be loaded on any 
TRS-80 without TBUG). MICROCHESS checks every move for 
legality and displays the current position on a graphic chessboard. 
You can play White or Black, set up and play from special board 
positions, or even watch the computer play against itself! Available
now at a special introductory price of only..........  $19.95
ST IM U L A T IN G  S IM U L A T IO N S  by Dr. C.W. Engel for 8K PETs, 4K 
Level I and II TRS-80s, and APPLEs with Applesoft II: Ten original 
simulation games such as Forest Fire, Lost Treasure, Gone Fishing 
and Diamond Thief, progressing from elementary to quite complex 
with most suitable for schoolchildren. Includes a 64 page book 
giving flowcharts, listings and suggested modifications ... $14.95 
(24 hours, 7 days; in Missouri, dial 1 -800-342-6600). Or you can 
mail your order to the address below. Personal Software’" products 
are now AVAILABLE NATIONWIDE FROM COMPUTER STORES 
Look for the Personal Softwaredisplay in your local store!

P.O. Box 136-R10 Personal Software™ Cambridge, MA 02138

S U B S C R I P T I O N  A N D  R E N E M A L  I N F O R M A T I O N

If you are a subscriber to MICRO, then the code 
following your name on the mailing label is the 
number of the last issue your current subscrip­
tion covers. If your code is 07, then this is 
your last issue. MICRO will NOT send out 
renewal notices. So, if your number is coming 
up, get your subscription renewal in soon, and, 
please check your label for correct address and 
notify us of any corrections or changes.
MICRO has been published bi-montly since 1977. 
Starting with the February 1979 issue, it will 
be published monthly. The single copy price is 
$1.50. Subscriptions are $12.00 per year in US.
Annual subscriptions in other countries are as
listed below. All payments in US $.
Surface: Canada/Mexico

All Other Countries
Air Mail: Europe

South America 
Central America
All Other Countries

$15.00
$ 18.00

$30.00
$30.00
$25.00
$35.00

Name: 
Addr:

City: 
State: Zip:
Country: ....................................
Amount : $ ..............Start MICRO .
Send payment to:
MICRO, P.O. Box 3, S. Chelmsford, MA 01824, USA

Your name and address will be made available to 
legitimate dealers, suppliers, and other 6502 
interests so that you may be kept informed of 
new products, current developments, and so forth 
- unless you specify that you do not wish your 
name released to these outside sources.



C O N T I N U O U S  M O T I O N  G R A P H I C S  OR 
HOW TO F A K E  A J O Y S T I C K  K I T H  THE PET

Alan K. Christensen 
1303 Suffolk 

Austin, TX 7872 5

When using the PET graphics to represent motion 
it becomes apparent that the BASIC supported 
routines are not fast enough to allow smooth 
movement. If the keyboard and screen are ac­
cessed directly the appearance of controlled mo­
tion can be greatly enhanced. As an example I 
will use a short game written in BASIC although 
the techniques can be used by machine language 
programs with even better results.
Let me first describe the game and then explain 
how the effects are produced. The initial ap­
pearance of the screen is two walls at the right 
and left sides of the screen with a ball and 
pound sign (#) which I will refer to as a bat 
(see figure 1). The ball goes into motion and 
appears to bounce off the top and bottom of the 
screen and the walls. Each time the ball strikes 
a wall it causes part of the wall to disappear. 
The ball will also bounce off the bat and the 
player is able to control the motion of the bat. 
This is done with the keys surrounding the num­
ber 5. As each key is pressed the bat moves in 
the same relative direction as that key was to 
key number 5 (see figure 2). For example if the 
number 8 is pressed the bat moves straight up. 
If the number 1 is pressed the bat moves along 
a diagonal towards the lower left side. The bat 
will continue to move for as long as the key is 
pressed. The object of the game is to make the 
ball strike the grey area of the left wall be­
fore it strikes the grey area of the right wall.

Lines 5-100 of the program are initialization. A 
special input array is set up (more about this 
later) and boundary conditions are set. Lines 
80-90 print the walls. If the walls were placed 
directly on the screen the right wall could be 
one column further right and both walls could be 
extended one line. For this example I chose the 
simplest method of initializing the screen.
The boundaries are memory locations 32768 thru 
33727. The characters on the PET screen are re­
lated directly to the values in memory locations 
32768 thru 33767. The screen fills from left to 
right and is 40 characters wide therefore poking 
a value into byte 32768 causes a character to 
appear in the upper leftmost (home) position, 
byte 32768 + 39 is the upper rightmost postion, 
byte 32768 + 40 is the leftmost position of the 
second line and so forth until byte 33767 which 
is the lower rightmost character position. Table
1 gives the values for each character to cause 
it to appear on the screen. Lines 25 4 30 set 
the conditions to keep the ball and bat from 
moving off the top or bottom of the screen. The 
grey areas of the walls provide the boundaries 
for the sides of the screen. The right grey 
area is actually the reverse field (rvs) of the 
left grey area therefore a peek (3 2 7 6 8) would 
return a value of key & = 38 + 64 (for shift) = 
102 while a peek (32768 + 39) would return 102 
+ 128 (for rvs) = 230. This provides an easy 
method of detecting when the sides of the screen 
are reached (and In this example an indication 
that the game is over) .
To provide motion for the ball a horizontal and 
vertical displacement are used. This is so the 
ball can move in directions other than up, down, 
sideways, or diagonal. X0 is 32768 + the column 
and Y0 is the line number with 0 as top line. X 
and Y are increments which are added to XO and

Y0 to get the next position. (PI is the next 
position while P2 is the current position) . If 
the nect position is beyond the top or bottom of 
the screen the direction of Y is reversed and 
the next position is set to the current posi­
tion ilines 120-125) this provides a bounce. 
The character on the screen at the next position 
is now checked (line 155). If this is equal to 
35, the pound sign, (line 160) then the bat has 
strucl: the ball and it bounces off at a new 
angle. The magnitude of vector (S,Y) is fix­
ed at 1 so that the ball cannot outrun the bat. 
If the next position has a screen value of 160 
(32+12 3 for rvs blank) the white area of a wall 
was struck and the horizontal direction is re­
versed (line 180) but the new position is al­
lowed to stand causing the ball to move into the 
wall. Lines 185-190 check for the winning or 
losing conditions. Finally in line 195 the next 
position is poked to the screen and the current 
position is blanked out (line 210). The current 
position is reset to the new position after 
looping to line 105 and the ball continues to 
move.

The ba: is supposed to respond to the player and 
so a different movement scheme is used. The key­
board input routines supported by BASIC require 
one or more keys to be pressed and released for 
each input value to be received. This requires 
the player to tap at the keys like a woodpecker 
to cortrol motion. To avoid this problem the 
progran accesses byte 547 of the operating sys­
tem working storage. When the interpreter is 
runnin,; the operating system places a unique 
value in this byte for each key that is pressed, 
(table 1 also gives these values, they are not 
the sane as the screen character values). These 
values are then translated to a displacement for 
the ba i.

The bat position is initialized and always kept 
at th<; actual address of the memory location 
which corresponds to the bats screen character 
position. A1 contains the next position while 
A2 contains the current position. In lines 35-45 
an array E was set up with displacements stored 
at inc.ex values matching the values which may 
appear when any of the 8 keys surrounding number 
5 is pressed. All other values of E are zero. By 
using the value at Peek (547) as an index to E 
the proper displacement for that key is obtain­
ed. Tor example when key number 2 is pressed, 
the value 18 appears at byte 547 and E(18) = 40 
which rfhen added to the current position gives a 
next position one line lower(see lines 130-135) 
but if no key is pressed byte 547 contains 255 
and si ice E(255)=0 the next position is the same 
as tho current position and no motion takes 
place. The position is checked against the 
bounda'les (line 140-150) and the screen Is up­
dated (lines 200-205). The program is now fast 
enough for the motion to appear continuous.

One drawback to this input scheme is that even 
though the keyboard buffer is not used to con­
trol tie bat, it still fills up. Lines 310 and 
320 show how the buffer had to be emptied before 
using the BASIC input routines again in line 
370. When using the continuous keyboard input 
from a machine language routine it is important 
to leave the interrupt set to keyboard input or 
byte 5 47 may not get updated.
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TABLE 1 (cont)

The screen character values for a shift-key is the value of the key +64. To get a reverse 
field (rvs) of a character (including shift-key characters) take the character value +128.

Additional keyboard values:
Home 74
RVS 8
STOP 4 (note pressing thi3 key will still stop the program)
Up, down curser 61>
Sideways curser 73 
Del ‘ 65

5 PE M * *  W A t L  R P E A K  * *

10 P E M  AI_a N K. c h h i s t e n s e n

J 5 K E M  A U S T I N ,  T E X A S  

2o D I M  E (256)

2s T = 3 2 7 6 6  

3ft H s 3 3 7 2 7  

3b E (50) = - U E<50) = -40 

V) E (42) s - ] : E (*1) = 1

4 5  C (26) * 39 j C i m l  5 4 q : F ( 2 5

50 X0 = 3 2 7 8 5

55 Y0 = 11

60 A 1 = 3 3 1 4 9

65 PI s 3 3 1 B B

70 X = P N O M )  -.5 I Y = SQR(1-X*X)

75 9 ”."
clr

tiii F O R  I  =  I T O  ? 5

«5 ? "|a+--'SPC(33),U ^ "  
rvs

SO NEXT T 

100 REM ** fcNO OF INITIALIZATION ** 

105 A2 = Al : P? = PI

110 X0 = X0 ♦ X ; Y 0 = Y 0 ♦ Y

PROGRAM LISTING

115 PI = XO ♦ 4q * INl(Y0)

120 IF Pi > H THEM Y = -Y : P1=P?

125 IF Pi < T THEN Y = -Y : P1=P?

130 19S = PEEK (547)

135 Al = Al ♦ E(TSft)

14o IF PEFK(Al) > ino THEN Al=A? 

F(57) = -39 145 IF Al > B THEN A1=A2

150 IF Al < T THEN A1=A2

41 155 P% = PEEK(Pl)

160 IF P% <> 35 THTN 160 

165 X = SGN(-X) * PNO(l)

170 Y = SQK(]-X*X) * SGN(P2-A?)

175 PI = P?

180 IF P$=160 THEN x=-X 

185 IF P* = 1n2 THIN 330 

19,j IF P<¥ = 230 THEN 4s0 

195 POKE Pl*87 

?GU POKE A1» 35

?G5 IF A1<>A2 THE»>1 POKE A 2 0 ?

?10 IF Pl<>P2 THEN POKE P2>3?

:?15 GOTO 105



Figure 1
Showing the placement of the wall boundaries 
at the beginning of the game

TABLE 1

KEY SCREEN KEYBOARD KEY SCREEN KEYB0AR
VALUE VAL (547) VALUE VAL (54

@ 0 15 blank 32 6

A 1 48 ! 33 80

B 2 30 U 34 72

C 3 31 # 35 79

D 4 47 $ 36 71

E 5 63 % 37 78

F 6 39 & 38 77

G 7 46 single i 
quote 39 70

H 8 38 ( 40 76

I 9 53 ) 41 68

J 10 45 * 42 33

K 11 37 + 43 17

L 12 44 comma ’ 44 21

M 13 29 - 45 9

N 14 22 period 46 2

O 15 60 / 47 49

P 16 52 0 48 10

Q 17 64 1 49 26

R 18 55 2 50 18

S 19 40 3 51 25

T 20 62 4 52 42

U 21 61 5 53 34

V 22 23 6 54 41

w 23 56 7 55 58

X 24 24 8 56 50

Y 25 54 9 57 57
Z 26 32 : 58 36
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PROGRAM LISTING (cont)

3<)'J R E M  Im I NN FR  ***

310 G E T  A*

320 IF A $ <> "" THt'N 310

330 ? " S H C ( 1 2 ) " ^ C O N G R A  T U L A T I O n s " 

h o m e  rvs
340 F O R  I = 1 TO 1 0 0 5 N E X T  I

3S>0 ? "  " S P C  M e )  " C O N G R A T U L A T I O N S "

h o m e
36 0 F O R  I = I TO 100 : N E X T  I 

370 GET A*

38a IF A$ = "" T H E N  330

390 G O T O  SO

4 0 3  R E M  * * *  L O S E R  ** *

4l0 GET  At

4?0 IF A 1* <> "" T H E N  410

430 ? " A  "  S PC ( 1 2 )"  i S O R R Y l  |  TR Y + 1 a g A I N  "
^ h o m e  rvs~ off rvs off^rvs

4 4 q F O R  I = 1 TO 100 : N E X T  I

45o ? " i u S P C ( 1 2 ) " S O R R Y  TRY A G A I m "
" h o m e

46 0 F O R  I = I TO 100 • N E X T  I

47 0 G ET  A 5

4 8 q IF Af = >m T H E N  430 

4 90  GO  TO 5f.

5 0 0  EN U

8:26

KIM-1 $161
SYM-1 (VIM) $238
K l 512 P o w e r S u p p ly  $ 3 4

for KIM-SYM and extra memory 
(with KIM or SYM $30)

K M 8 B fro m  Problem Solver Systems $149 
8K memory for KIM-SYM-AIM

M e m o ry  Plus from the Computerist $ 2 3 9  
8K RAM, space for 8K EPROM,
EPROM Programmer, timers, and I/O

K IM  Enclosure from Enclosure Group $ 2 3  

Write for list of KIM and PET accessories

CASSETTE TAPES
Premium Quality low noise in 5 screw housing 
Perfect for PET, Apple, KIM 

C-10 (10 minute) 10/6.25
C-30 (30 minute) 10/8.00
Soft plastic boxes with tape order 10/1.00

300 foot certified  d ig ita l cassettes 5/9.75

Write for quantity prices

4  P a rt H a rm o n y  M us ic  System  $ 3 5
MTU 8 b i t D t o A  Converter, 
amplifier with example software

Programming a Microcomputer: 6502 8.95
6500 Programming Manual 6.50
6500 Hardware Manual 6.50
First Book of KIM 9.00
All Hayden books 10% off

A  B C o m p u te rs  . P.O. Box 104 . Perkasie, PA • (215)257-8195



PET-EXPANDOR PRINTER FROM PETSHACK
PET-SHACK Software House P O. Box 966
Mishawaka, IN 46544 PRINTER PRICE

W I T H  P E T  I N T E R F A C E  $ 4 9 5

• Smal size of 4.5"H x 12K"W x 9fc" D 
•Impact printing-3 copies
• Prints 80 caktmns wide
• Print Cyfinder ■ not a matrix
• Uses 8%" paper, pressure or pin feed
• Easy to maintain yourself, or return to us 

(maintenance manual suppled)
• Rephr Paper -Coated paper not required.
• Lightweight, 11% fas. with cover
• Easy to cany with you - portable
• Pratts 10 characters per second
• Single Case 64 Character ASCII Character Set
• Pin feed mechanism included
• Fid Documentation Included

This is the ideal, low  cost, reliable, se lf maintained printer with which to complete your (PET system.

PE T  T O  P A R E L L E L  I N T E R F A C E
w i t h  5 V  ,8a  p o w e r  s u p p l y .  — $71;.95 

PE T  T O  2 n d  C A S S E T T E  I N T E R F A C E . — $lj.9.95

SOFTWARE PROGRAM L 1ST PRINTED BY THE PET £ XP ANDO R PRINTER

NUMBERAMA - NUMBER GUESSING GAME BASEO ON 'MASTERMIND' ----5*95

STATES - HELP THE KIDS WITH THEIR GEOGRAPHY. MATCH STATES t CAPITALS.......... 5*95

MATH TUTOR - HELP YOUNGSTERS LEARN MATH IN AN ENJOYABLE WAY. ----5*95

6502 DISASSEMBLER & PEEK-A-BOO - DISASSEMBLE ROMS I MACHINE LANGUAGE 

PROGRAMS. DOUBLE CHECK YOUR HAND ASSEMBLED PROGRAMS AND 
DISASSEMBLE THE PROTECTED BASIC ROMS IN YOUR PET.
PEEK-A-BOO PEEKS AT YOUR MEMORY AND DISPLAYS 25 SUCCESSIVE

ADDRESSES IN ASCI I *  HEX* DECIMAL* 4 ACTUAL CHARACTERS. ---12.95

MAD L IBS  - PARTY FAVORITE I HILARIOUS STORIES CREATED* ----5 . 9 5

WORLD CONQUEST - ADVANCED GAME OF STRATEGY* ----5.95

STARTREK - ALL-TIME FAVORITE WRITTEN FOR THE PET'S SPECIAL G R A P H I C S . ----5*95

MORTArt - ADVANCED TECHNICAL GAME INVOLVING X-Y COORDINATES AND

ANGLES TO DIRECT THE MORTAR SHELL TO THE TARGET. ----5*95

PSYCO ANNIE - TELL YOUR PROBLEMS TO PSYCO ANNIE AND GET AN
INTERESTING AND PROVOCATIVE ANSWEH. ----5.95

COMPUTER DERBY - EXCITING DERBY WITH FOUR EQUALLY MATCHED HORSES.

UP TO FOUR PEOPLE CAN PLAY. • ----5*95

MAILING L IST  - FOR PERSONAL OR BUSINESS APPLICATIONS.  VERY COMPRE-

HESSIVE WITH F I LE  TO TAPE OR PRINTER. --- 9.95

HOME U T I L I T I E S  - LOANS* SAVINGS* ELETRICITY*  I MILES PER GALLON. --- 9.95

MACHINE LANGUAGE MONITOR - WRITE MACHINE CODE* SAVE ON  TAPE.



6503 CONTROLLER
Use your basic KIM board as a development 
system for the MIK controller board from 
Qix Systems. Develop and check programs 
on your KIM. Then, load a PROM with your 
program and insert into the PROM socket 
on the MIK. You then have a non-volatile 
programmed controller with the following 
features:
#16 Programmable buffered I/O pins.
• 512 or 1024 bytes of ROM and 128 bytes 
of RAM for scratchpad and stack.

•On board clock, programmable timer interrupts, +5V voltage regulator, 
debounce circuitry for nonmaskable interrupt and reset lines.

•Uses single unregulated supply with PROM's or an additional -5v 
supply with 2704 or 2708 EPROM's.

• 4%" by 6%" board with 44 pin edge connector.
• $109.95 assembled and tested (no PROM's included).
•$69.95 for board with sockets for all IC's.

Qix Sy s t e m s P.O. Box 401626 Da l l a s , Texas 75240 (214)387-5589

You can use the versatile new BETSI 
to plug the more than 150 S-100 bus 
expansion boards directly into your PET*!
On a single PC card, BETSI has both interface c ircu itry  and a 4-slot S-100 m otherboard. W ith  
BETSI. you can instantly use the better than 150 boards developed fo r the S-100 b is . For 
expanding your P E T ’s memory and I O. BETSI gives you the interface. The single board 
has both the complete interface c ircu itry  required and a 4-slot S-100 m otherboard, p lusan 
80-pin PET connector. BETSI connects to any S-100 type power supply and plugs ilirec tly  
in to  the memory expansion connector on the side o f you r P E T ’s case. And that's it. You 
need no add itiona l cables, interfaces o r backplanes. You don 't have to m odify you r PET in 
any way. and BETSI doesn't interfere w ith  P ET’s IEEE or parallel ports. And when you 
want to  move your system —BETSI instantly detaches from  you r PET.

BETSI is com patib le w ith  v irtu a lly  a ll o f the S-100 boards on the market, inc lud ing  memory and 
I /O  boards. BETSI has an on-board con tro lle r that allows the use o f the high-densiiy low-power 
"E xpan do ram " dynam ic memory board from  S.D. Sales. Th is means you can expand your 
PET to  its fu ll 32K lim it on a single S-100 card! Plus, you w on ’t reduce P E T ’s speed when 
you use either dynam ic or static R A M  expansion w ith  BETSI. A dd ition a lly . BETSI has 
fou r on-board sockets and decoding c ircu itry  fo r up to 8K o f 2716-type P R O M  expansion 
(to  make use o f future PET software available on P R O M ). BETSI jum pers w ill address the 
P R O M s anywhere w ith in  you r P E T ’s RO M  area. too.

M A I L  O R D E R S  A R E  
S O R M A  L L Y  S H IP P E D  
WIT HIN 48 H O I  RS.
U S A  A N D  M  A S T E R  -  

(  H A R G E O R D E R S  A RE  
BOTH ACCEP TED .

197* i'wcihimjtH Product

B E T S I is (he new In terface/M otherboard  f r o m  F ore though t 
P roducts— the makers o f  K I M S r u— which allows users o f  
C om m od ore'v P E T  Persona! C om pute r to  instantly work 
with (he scores o f  m em ory and I/ O  hoards developed f o r  the 
S-100 flm sa i/ .ilta ir type) bus. B E T S I is available f r o m  stock 
on a single 5V:"  x  10" prin ted  circuit card.

The B ETSI In te rface /M o the rboard  K it includes all 
components, a 100-pin connector, and complete 
assembly and operating instructions fo r SI 19.

The Assembled B ETS I board has fo u r lOC-pin 
connectors, complete operating instructions and a 
fu ll 6-m onth W arranty fo r  just SI65.

FORETHOUGHT PRODUCTS
87070 Dukhobar Road # D  

Kugene, Oregon 97402 
Phone (503) 485-8575.

B E T S I is available o ff-the -shelf f r o m  y our lo ca l dealer o r ( i f  
they're out) d irectly f r o m  (be manufacturer.

Ask about our 
memory prices, too!

*IM I is ,i C i'nninH lori.’ pi'nilm."



S T O R A G E  SCOPE R E V I S I T E D

Joseph L. Powlette 
Donald C. Jeffery 
Hall of Science 
Moravian College 

Bethlehem, PA 10018

Marvin DeJong has written an excellent article 
(MICRO, No.2, pp.11-15, Dec 77-Jan 78) which 
serves to transform an ordinary oscilloscope in­
to a storage scope. We have constructed several 
units for use in our laboratory and found them 
to be very useful. However, we would like to 
suggest a simple hardware change which will 
improve the quality of the circuits performance. 
Figure 1 is a photograph of the storage scope 
response to a triangular wave (14Hz and voltage 
offset) using DeJong's circuit. The cause of 
the irregularities seen in this figure was 
traced to the second OP-AMP which is used as a 
comparator. The slew rate of the CA3140 is not 
high enough to adequately accommodate the suc­
cessive approximation software routine. Figure
2 shows the collection of data for the same wave 
with the second OP-AMP changed to a 531 high 
slew rate OP-AMP. The 531, which is readily 
available, has the same pin-out (in the T0-5 
package) as the CA3140 but pin 4 must be con­
nected to -15 volts rather than ground poten­
tial. Also, do not use a frequency compensation 
capacitor with the 531 since this will only de­
crease the slew rate of this OP-AMP in the com­
parator configuration. The 531 is not a FET in­
put type and does not have the high input im­
pedance (1.5 T ) of the CA3140. If such a high 
imDedance is desirable, one can use a CA3140 in 
the following configuration preceding the 531 
non-inverting voltage input.

One should also note that:
1. There is a 7 bit version of the 1408 DAC. 

Specify 1408L8 for the 8 bit converter.
2. +5 volts should be connected to pin 13 of the 

1408 (see MICRO, No. 6, p. 4, Aug-Sept, 1978)
3. The flow chart for the successive approxi­

mation routine is not correct.
DeJong is to be commended for this storage scope 
application. In fact, the performance of the 
program (with the above hardware change) 
approaches that of commercial units.

Flow Chart for 
Successive Approximation 

Analog to Digital Conversion

Correction to Successive Approximation 
Micro, No.2, P. 13 Dec. 77 - Jan. /8

Figure 1 Figure 2



14 Hz Sine Wave nz aine Wave
(Voltage Offset) (Voltage Offset)
De Jong's Circuit Modified Circuit

THE ULTIMATE FOR PET  —

EXSIOO ■ I  S IO O  A D A P T E R
F L O P P Y  DISK CO N TR O LLER

The 2XS1C0 is both a 8100 ADAPTER and a FLOPPY DISK CO ITROLLER on a single beard ....

The EXSIOO can be used to interface the PETP* to the SI )0 BUS, making available the seemingly 

infinite amount of S100 accessories ...... vicing the PIT* memory expansion connector.

The EXSIOO board has a complete FLOPPY D03K CONTROLLER on-board all set up ready to control 

up to three mini-floppy disks.

SIOO  A D A P T E R  - S 199 - ASSEMBLED TESTED

The EXSIOO board built as a stand alone S100 BUS Adapter. (Floppy Disk Controller parts missing)
Ready to plug into any S100 mainframe to expand the PET*.

F L O P P Y  D ISK  P A C K A G E  - $ 799 -
The EXSIOO board-, cable to the PET, SA^OO MINI-FLOPPY DISK DRIVE, Po* er Supply, and Cabinet..

A Disk System all ready to go, a disk system that can be later expanded into a full S100 Mainframe.

S IO O  M A IN F R A M E ,D IS K  - $ 1195 "
The EXSIOO board installed in a CGRS S100 Mainframe. Complete with S10C Power Supply, and

a SA^OO MINI-FLOPPY DISK DRIVE installed in the cabinet. This systen is not only a Dir,k C  R  Q
p  n  B o v  t c oSystem but a complete S100 Mainframe ready to accept mere RAM,ROM,Printer,the works..... S o u t h a m p t o n , P a . lhs66

* TRADEMARK OF COMMODORE CH15J 757-0284

[ j S J U Q S i Q  8:30



A N  A P P L E  II P R OGRAM R E L O C A T O R

Rick Auricchio 
59 Plymouth Avenue 
Maplewood, NJ 07040

After writing an Assembly-language program, the 
occasion often arises when one wishes the pro­
gram to run in a different area of memory than 
that for which it was originally assembled. Re­
locating a program requires changing all abso­
lute references within the program, so that it 
will run elsewhere in memory... this process is 
tedious, time-consuming, and repetitive WORK.

ENTER THE ELECTHONIC BRAIN
Behold! We,have before us an electronic marval 
which thrives on such repetitive work! After 
all, why not Just write a program to relocate 
others? Read on.....

USING REL0C8

To relocate a machine-language program, the 
following procedure is followed: load REL0C8
into the Apple and load the subject program into 
its "old1 location. Type an Apple Move command 
to move l.he subject program to its "new" address 
followed by a space and control-Y. The REL0C8 
program irill print all modified instructions and 
then exi: when it's done. For example, to re­
locate a subject program from "old" location 
1500-1800, to "new" location 2A00-2D00, one 
would type the following command:

* 2A00<1500.1800M Yc
This is a standard "move" command, moving the 
program with the Apple Monitor; however, we 
follow tie "M" with a space and a control-Y so 
that REL0C8 will be entered immediately follow­
ing the move command. When it is entered, 
REL0C8 ticks up the address values from the 
"move" command.

HERE'S WHAT IT TAKES
When a Relocating Assembler creates object code 
one of the items built is a Relocation Diction­
ary. This is actually a table of pointers to 
the program instructions that have absolute ad­
dresses; it also contains some flags for use by 
a relocating loader go that the latter can ad­
just the address references during the loading 
process.

Unfortunately, we don't have such a luxury when 
relocating most programs.. .all we have is raw 
machine language to work with. Our relocator 
will have to scan the subject program and find 
all absolute references which need adjustment.

A FEW WORDS OF WARNING
There is something to watch out for while using 
REL0C8. Since it scans the subject program for 
absolute addresses, any data imbedded within the 
program nay cause REL0C8 to think the data is an 
instruction. In that case, the data will be 
modified and REL0C8's opcode scan might get "out 
of sync" with the real instructions in the sub­
ject program. It's best to try and keep data 
separate from instructions; if REL0C8 does modi­
fy some c.ata, you'll have to fix, it before run­
ning the relocated program.

FUNCTIONAL DESCRIPTION of REL0C8

The REL0C8 program will use the Apple's SWEET-16 
utility for all 16-bit data and address manipu­
lation; use of SWEET-16 saves a lot of 6502 code 
at the expense of some speed loss. In order to 
decipher the 6502 instructions of the subject 
program, Apple's Disassembler is used. (The 
disassembler, by the way, turns out to be s. 
rather nice utility for things like this). In 
order to minimize user intervention, it was de­
cided that REL0C8 would be run as part of a 
standard Apple Memory-Move command. After load­
ing the subject program in its "old" memory lo­
cation , one enters an Apple Move command to copy 
it to the "new" memory location, followed by 
Control-Y (which starts REL0C8 after the Move 
completes).
All absolute address references which lie within 
the range of the subject program will be up­
dated . References to addresses outside the sub­
ject program (e.g. for Monitor calls) need not 
be changed.

MACH[NE-LANGUAGE 
PRO JRAM RELOCATOR

-- RELOC8 —
RICK AURICCHIO 10/26/78 

FOR THE APPLE-II 
************************
—  SVEET-16 REGISTERS

EQU 0 ROjACCUMULATOR
OB EQU 1 R 1:OLD BASE
OE EQU 2 R 2 :OLD END
NB EQU 3 R3:NEW BASE
NE EQU 4 R 4 :NEW END
RB EQU 5 R 5 :RELOCATION BIAS
*



00000000 ACL EQU 0
00000001 ACH EQU 1
00000002 OBL EQU 2
00000003 OBH EQU 3
00000004 OEL EQU 4
00000005 OEH EQU 5
00000006 NBL EQU 6
00000007 NBH EQU 7
00000008 NEL EQU 8
00000009 NEH

*
EQU 9

0000F689
*
SWEET 16 EQU X'F689' SWEET-16 INTERPRETER

0000F88E INSDS2 EQU X'F88E' DISASSEMBLE WITHOUT PRINT
0000F8D0 INSTDSP EQU X'F8D0' DISASSEMBLE SINGLE INSTR.

0000002F LENGTH EQU X'2F' DISASSEMBLED INSTR LENGTH
0000003C AIL EQU X ' 3C ' WORK BYTES FOR MONITOR
000000 3D A1H EQU X' 3D '
00000040 A3L EQU X' 40'
00000041 A3H EQU X' 4 1 '
00000044 A5L EQU X' 44'
00000045 A5H EQU X' 4 5 '
0000003A PCL EQU X' 3A' PC LOW FOR DISASSEMBLER
0000003B PCH EQU X' 3B ' ..TAKE A GUESS...

* ENTRY IS VIA CONTROL-Y AFTER
* MOVING PROGRAM TO ITS NEW
* LOCATION IN MEMORY. THE
* VALUES FROM THE APPLE 'MOVE'
* COMMAND WILL BE PRESENT IN
* THE MONITOR WORK AREAS UPON
* ENTRY TO RELOC8.
*

0300 ORG X'0300' ORG TO PAGE 3
0300 A5 40 REL0C8 LDAZ A3L MOVE OLD BASE
0302 85 02 STAZ OBL
0304 A5 41 LDAZ A3H
0306 85 03 ft STAZ OBH
0308 A5 3C LDAZ AIL MOVE OLD END (+1)
030A 85 04 STAZ OEL
030C A5 3D LDAZ A1H
030E 85 05 ft STAZ OEH

0310 A5 44 LDAZ A5L MOVE NEW BASE
0312 85 06 STAZ NBL
0314 A5 45 LDAZ A5H
0316 85 07 STAZ NBH
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*
*

COMPUTE NEW END AND 
RELOCATION BIAS.

0318 20 89 F6 JSR SWEET16 GO TO SWEETIE
03 IB 23 LD NB
031C B 1 SUB OB RELOCATION BIAS
03 ID 35 ST RB IS DIFFEREOCE
031E 22 LD OE
03 1F B 1 SUB OB COMPUTE SIZE
0320 A3 ADD NB ADD TO NEW BASE
0321 34 ST NE AND WE HAVE NEW
0322 00 RTN 6502 MODE!

SCAN THE PROGRAM FOR A 3-BYTE 
INSTRUCTION. ANY OTHERS DON'T 
HAVE TO BE RELOCATED. IF THE 
ADDRESS IS OUTSIDE THE PROGRAM, 
THEN WE CAN LEAVE IT ALONE. 
OTHERWISE, UPDATE IT BY ADDING 
THE RELOCATION BIAS.

0323 AO 00 GETINST LDYIM 0 DUMMY INDEX
0325 B 1 0 6 LDAIY NBL GET OPCODE
0327 20 8E F 8 JSR INSDS2 GET ITS LENGTH
032A A5 2F LDAZ LENGTH CHECK LENGTH
032C C9 02 CMPIM 2 3 BYTES?
032E DO 24 BNEft NXTINST ->NOPE. SKIP IT.

* IF THE ADDRESS IS WITHIN THE
* PROGRAM, RELOCATE IT.
*

0330 20 89 F 6 JSR SWEET 16 HI, SWEETIE!
0333 E 3 INR NB BUMP TO ADDRESS
0334 63 LDD NB GET BOTH BYTES
0335 D 1 CPR OB >- OLD BASE?
0336 02 2A BNC NXT1 ->LOWER. NO CHANGE.
0338 D 2 CPR OE <- OLD END?
0339 03 27 BCft NXT1 ->HIGHER. NO CHANGE.

* ADD RELOCATION ft BIAS.
033B A5 ADD RB ADD BIAS
033C F 3 DCR NB BACK UP TO
033D F 3 DCR NB ADDRESS AGAIN
033E 73 STD

*
NB STUFF BACK THERE

* --- ANNOUNCE THE CHANGE --- *
*

033F 23 LD NB BACK UP POINTER
0340 FO DCR AC TO OPCODE
0341 FO DCR FOR THE
0342 FO DCR DISASSEMBLER
0343 00 RTN BACK TO 6502 MODE
0344 A5 00 LDAZ ACL MOVE POINTER
0346 85 3A STAZ PCL TO PCH/PCL
0348 A 5 01 LDAZ ACH FOR THE
034A 85 3B STAZ PCH DISASSEMBLER
034C 20 DO F8 JSR INSTDSP PRINT MODIFIED INSTR
034F 20 89 F6 JSR SWEET16 RE-ENTER SWEET 16 TO
0352 01 OE BR NXT1 CONTINUE...



WE'VE GOT A 1 OR 2 BYTE 
INSTRUCTION. UPDATE THE 
NB POINTER TO THE NEXT 
INSTRUCTION.

0354 18 NXTINST CLC
0355 69 01 ADCIM 1 UPDATE LENGTH: 1/2/3
0357 85 00 STAZ ACL GET LENGTH
0359 A9 00 LDAIM 0 HI-0
035B 85 01 STAZ ACH
035D 20 89 F6 JSR SWEET 16 BACK TO SWEET 16
0360 A3 ADD NB BDMP IT
0361 33 ft ST NB PUT BACK THERE

* CHECK TO SEE IF WE'RE DONE
* WITH* THE PROGRAM YET.

0362 23 NXT1 LD NB GET CURRENT ADDRESS
0363 D4 CPR NE OVER THE END?
0364 03 04 BC DONE ->YUP. ALL DONE!
0366 00 RTN ->NO. BACK TO THE
0367 B8 CL V 6502 MODE FOR
0368 50 B9 * BVC GETINST MORE WORK!

* ALL DONE. EXIT* TO MONITOR.
036A 00 DONE RTN 6502 MODE, PLEASE!
036B 60 * RTS BACK TO MONITOR!

03F8
*

ORG X'03F8' CONTROL-Y ENTRY
03F8 4C 00 03 JMP RELOC8 ROLL STONE, GATHER Ml

END

A D V E R T I S I N G  IN M I C R O

MICRO is currently printing 10,000 copies for 
distribution. 4000+ will go immediately to 
subscribers and dealers. The remainder will go 
to new subscribers and to replenish dealer stock 
throughout the coming year - so you get a lot of 
coverage for your dollar, into a readership that 
is eager to know about 6502 oriented products.
DEADLINES: Issue - FEB MARCH APRIL
Ad Reservation: 3an 2 Jan 29 Feb 26
Ad Copy: Jan 8 Feb 5 Mar 5
The rates are very reasonable for the coverage:

Quarter Page (3 3/4 x 5) $75.00
Half Page (7 1/2 x 5) $125.00

(3 3/4 x 10)
Full Page (7 1/2 x 10) $200.00

10% discount on prevailing rate for 
six consecutive insertions.

Send Ad Copy to:
MICRO, P.O. Box 3, So. Chelmsford, MA 01824

or call for info or Ad reservation:

617/256-3649
617/256-5515

“ C O M P U T E R  C A N O P Y ”  
DUST COVERS

•  Ideal for the hom e or o ffice  POSTPAID
•  Attractive, heavy upho lstery  vinyl IN U.S.A.
• P rotects a g a in s t  dust, dirt, sp ills
•  Soft, Textured, W alnut co lor Delivery:

Stock to 3 Weeks

Covers for 

APPLE II 
PET, ADM-3, H-9

M/C, V ISA , M.O., C  O D.

$14.95
$19.95

TX residents add 5%  tax 
Add $1 for C.O.D.

Digital Dynamics, Inc. 
Dept M 
Post Office Box 27243 
San Antonio, TX 78227

New 24 Hour Order Line r
8:34



S Y M - 1  T A P E  D I R E C T O R Y

John Gieryic 
2041 138th Avenue N.W. 

Andover, MN 55303

The SYM-1'a high speed tape format enables re­
cording and loading of 1K of RAM in just a few 
seconds (185 bytes per second). This quick and 
easy means of saving and restoring memory will 
have you SYM-1 owners quickly wrapped up in 
tape. With the possibility of 254 ID'S (01 thru 
FE) you may forget which ID's you've already 
used or where you stored a particular identifi­
er. Maintaining records sometimes seems second­
ary when you are eagerly pursuing an idea.
This program will refresh your memory quickly. 
When DIRECTORY "finds" a tape record it will ex­
tract the ID, startind address and ending ad­
dress + 1. This information will be paraded 
across the LED's in much the same format used 
when you saved the data on tape. The program 
will then continue its search for more records. 
The process is terminated by pressing the RST 
key.
The first part of the program (locations 205 
thru 232) is taken from the monitor routine 
LOADT. Since this is not a subroutine (callable 
by a JSR), I had to copy the necessary logic

into my program. The last part of the program 
makes extensive use of subroutine calls to two 
of my own subroutines and several of the moni­
tor's. Any newcomers to programming should take 
time to trace througn this in order to see the 
power of subroutines.

SYM TAPE DIRECTORY 
High Speed Format Only: START: GO 200 CR
TAPE FORMAT:

256 Sync Char * ID SAL SAH EAL+1 EAH+1 
DATA / CKL CKH EOT EOT

This program will extract the tape identifier 
(ID), the starting address (SAL and SAH), the 
ending address (EAL and EAH) and will "parade" 
this information on the LED's. The program will 
then go back to the tape and search for the next 
record. The program is terminated by pressing 
the RST key.

SYM TAPE DIRECTORY 

SYM REFERENCES

ACCESS * $8B86
START * $8DB6
SYNC » $8D82
RDCHTX * $8DDE
RDBYTX * $8E28
RDBYTH * $8DE2
0UTDSP * $89C1
NIBASC * $8309
SCAND » $890B
DISBUF * $A641

DDRIN * $A002
VIAACR * $A00B
LATCHL * $A004
MODE * $00FD

ORG $0000

0000 00 ID $00
0001 00 SAL $00
0002 00 SAH $00
0003 00 EAL $00
0004 00 EAH $00
0005 00 TEMP = $00
0006 00 LCNT $00
0007 00 HCNT $00

TAPE ID LOCATION

LOW LOOP COUNTER 
HIGH LOOP COUNT



0200 ORG $0200 PROGRAM ORIGIN

0200 20 86 8B BEGIN JSR ACCESS ENABLE SYM PROTECTED MEMORY
0203 AO 80 LDYIM $80 SET HIGH SPEED MODE
0205 20 B6 8D JSR START INIT TAPE ROUTINES
0208 AD 02 AO LDA DDRIN
02 OB 29 BF AHDIM $BF
02 OD 8D 02 AO STA DDRIN
0210 A9 00 LDAIM $00
0212 8D OB AO STA VIAACR
0215 A9 1F LDAIM $1F SET UP TIMER
0217 8D 04 AO STA LATCHL
021A 20 82 8D FIND JSR SYNC SEARCH TAPE FOR RECORD
021D 20 DE 8D READ JSR RDCHTX GET CHARACTER
0220 C9 2A CMPIM 1 • COMPARE FOR ASTERISK
0222 FO 06 BEQ TEST MATCH
0224 C9 16 CMPIM $16 TEST SYNC CHAR
0226 DO F2 BME FIND
0228 FO F3 BEQ READ

022A A5 FD TEST LDA MODE
022C 29 BF AMDIM $BF
022E 85 FD STA MODE
0230 20 28 8E JSR RDBYTX GET ID
0233 85 00 STA ID SAVE ID
0235 20 28 8E JSR RDBYTX GET SAL FROM TAPE
0238 85 01 STA SAL SAVE
023A 20 28 8E JSR RDBYTX GET SAH FROM TAPE
023D 85 02 STA SAH SAVE
023F 20 E2 8D JSR RDBYTH GET EAL
0242 85 03 STA EAL SAVE
0244 20 E2 8D JSR RDBYTH GET EAH
0247 85 04 STA EAH SAVE
0249 A9 00 LDAIM $00 CLEAR OUT DISPLAY BUFFER
024B 8D 41 A6 STA DISBUF
024E 8D 42 A6 STA DISBUF +01
0251 8D 43 A6 STA DISBUF +02
0254 8D 44 A6 STA DISBUF +03
0257 8D 45 A6 STA DISBUF +04
025A A5 00 LDA ID TAPE ID
025C 20 96 02 JSR DISPL SEND IT TO DISPLAY
025F A9 2D LDAIM 1 _ ASCII DASH
0261 20 Cl 89 JSR OUTDSP SEND IT TO DISPLAY
0264 20 B5 02 JSR DELAY PAUSE
0267 A5 02 LDA SAH START ADDRESS HIGH
0269 20 96 02 JSR DISPL SEND TO DISPLAY
026C A5 01 LDA SAL START ADDRESS LOW
026E 20 96 02 JSR DISPL SEND TO DISPLAY
0271 A9 2D LDAIM t _ DASH
0273 20 C1 39 JSR OUTDSP DISPLAY IT
0276 20 B5 02 JSR DELAY PAUSE
0279 A5 04 LDA EAH END ADDRESS HIGH
027B 20 96 02 JSR DISPL
027E A5 03 LDA EAL END ADDRESS LOW
0280 20 96 02 JSR DISPL
0283 A9 00 LDAIM $00 ADD 2 TRAILING BUNKS
0285 20 Cl 39 JSR OUTDSP
0238 20 B5 02 JSR DELAY
028B A9 00 LDAIM $00
028D 20 Cl 39 JSR OUTDSP
0290 20 B5 02 JSR DELAY
0293 4C 00 02 JMP BEGIN GO TO NEXT RECORD ON TAPE
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AIM KIM SYM OWNERS ! USE YOUR OWN BUS !

+ PREMIUM 8K RAM AT BELOW S - 100 PRICES +

*****************
•$ 169 ! HDE 8K STATIC RAM 3 for $ 465 J....... *»**»****»*»«***« ..........

HUDSON DIGITAL ELECTRONICS (HDE) DM 8 1 6-M8- 8K 
Fully assembled : industrial/commercial quality : 100
hour high temperature burn-in ; 90 day parts/labor
warranty : low power : KIM bus compatible pin for pin : 
Super quality and reliability at below S-100 prices 
(COMMERCIALLY rated S-100 8K boards cost 25-75% more). 
When you expand your system, expand with the bus opti­
mized for 8 bit CPU’s, the Commodore/MOS 22/44 pin KIM 
bus, now supported by Synertek, MTU, Rockwell, Problem 
Solver Systems, HDE, the Computerist, RNB, and others I
KIM-1 COMPUTER $ 179 = = = = KIM-4 MOTHERBOARD $ 119
HDE File Oriented Disk Operating System (FDOS) for KIM 
& other 6502 systems : powerful editor/disk commands :
two pass assembler & text editor compatible with ARESCO 
source files : KIM bus compatible interface board :
simple, powerful disk interface uses parallel ports 
Full size floppy disks - NO speed limitation whatsoever 
in data transfer rate - 6502 handles transfer at maxi­
mum speed with well oyer 100% safety margin. Single 
density IBM format for high reliability. The best 6502 
developement system available. (45 days delivery) 
single disk $ 1995 dual disks $ 2750
MC/Visa, COD's, check, orders - add 5% for shipping. 
Free shipping on orders prepaid with cashier's check !

Plainsman Micro Systems : P. 0. Box 1712
- Auburn, Alabama 3 6 8 3 0 : Phone (205) 745 - 7735 -

Commodore - HDE - Compucolor - OSI - Altos

"THE B E S T  OF M I C R O  VOLUME 1"

Even though we had extra copies of MICRO printed 
we could not keep up with the demand for back 
issues. We have run out of all back issues and 
all copies of "All of MICRO Volume 1". Since a 
lot of people who are just finding out about 
MICRO or are just getting into the 6502 world 
still want the information which was contained 
in the first year .of MICRO, we have decided to 
print "The BEST of MICRO Volume 1".
This will contain most of the articles but none 
of the advertising. A few articles which were
topical and are now out-of-date will be dropped
and all known microbes will be corrected back in 
the original articles. The book will be 
organized by subject. Aside from these minor 
changes, the content will be identical to that 
of MICRO numbers 1 through 6. If you already 
have them, you will not profit by getting the 
new edition. If you do not have them, then this
will be the only way to get the information.

"The BEST of MICRO Volume 1" is available now.
176 pages plus five reference cards, soft cover. 
Price: $6.00 at your dealer or by surface mail 
anywhere in the world - $7.00.

Send your Check or Money Order to:
The BEST of MICRO 

P.O. Box 3 
So. Chelmsford, MA 01824

S a  U  S ; - }  " )  8 : 3 7



In performance. In quality. In availability. OEMs, educa­
tors, engineers, hobbyists, students, industrial users: 
Our Versatile Interface Module, SYM-1, is a fully- 
assembled, tested and warranted microcomputer board 
that's a true single-board computer, complete with 
keyboard and display. All you do is provide a +  5V 
power supply and SYM-1 gives you the rest—and that 
includes fast delivery and superior quality.

Key features include:
• Hardware compatibility with KIM-1 (MOS Technol­

ogy) products.
• Standard interfaces include audio cassette with 

remote control; both 8 bytes/second (KIM) and 185 
bytes/second (SYM-1) cassette formats; TTY  and 
RS232; system expansion bus; TV/KB expansion 
board interface; four I/O buffers; and an oscilloscope 
single-line display.

To place your order now, contact your local area distributor or dealer.

OEM Distributors
Kierulff Electronics

Sterling Electronics (Seattle only)

Zeus Com ponents

Century/Bell

Lionex

Hallmark

Intermark Electronics 

Quality Com ponents

Technico 

General Radio 

Western Microtechnology 

Future Electronics 

Alliance Electronics 

Arrow Electronics

Personal Computer Dealers
Newman Computer Exchange 
Ann Arbor, Michigan

28 double-function keypad with audio response.
4K byte ROM resident SUPERMON monitor includ 
ing over 30 standard monitor functions and user 
expandable.
Three ROM/EPROM expansion sockets for up to 
24K bytes total program size.
IK  bytes 2114 static RAM, expandable to 4K bytes 
on-board and more off-board.
50 I/O lines expandable to 70.
Single +  5V power requirements.
Priced attractively in single unit quantities; available 
without keyboard/display, with OEM discounts for 
larger quantities.

S
Synertek Systems 
Corporation.
150-160 S- W olfe Road, Sunnyvale, California 94086 

(408) 988-5690.

Technico
Columbia, Maryland 

Computerland 
Mayfield Heights, Ohio 

RNB Enterprises 
King o f Prussia, Pennsylvania 

Computer Shop 
Cambridge, Massachusetts 

Computer Cash 
Anchorage, Alaska

Ancrona
Culver City, California 

General Radio 
Camden, N ew  Jersey 

Advanced Computer Product 
Santa Ana, California 

Computer Components 
Van Nuys, California 

Alltronics
San Jose, California



I N S I D E  PET B A S I C

dim Butterfield 
14 Brooklyn Avenue 
Toronto, Ontario 
Canada M4M 2X5

PET BASIC is pretty good: fast, powerful, and
flexible. Most of the time you can write pro­
grams without ever needing to know what's in­
side. But there are a few handy things that you 
can't do without "dissecting" BASIC. Let's tak 
a couple of examples. Suppose you want to look 
through a big program for some reason. You 
might have a small bug: say a variable, X4,
ends up with a wrong value, and you want to find 
out why. You could list the program, a screen­
ful at a time, looking for every time X4 is 
used; bu eye fatigue starts to set in. Wouldn't 
it be nice to have a utility program to do the 
scanning for you?

Program FIND

Program FIND will do the job for you. To write 
such a program, though, we need to know how 
BASIC is built. The first line of your BASIC 
program starts at address 1025 (or 0401 hexadec­
imal). That's where we must start our search. 
Each BASIC line will have the following format: 
The first two locations contain a pointer to the 
next line of BASIC; or if they contain zeros, 
there is no next line and- this is the end of 
your program. The next two locations contain 
the BASIC line number. After that (starting at 
the fifth location) we have the BASIC line it­
self. It's mostly in ASCII code, but keywords 
such as FOR, PRINT, or SQR are stored as special 
codes known as "tokens". At the end of the line 
we'll find the value zero.
How do we use this information to scan BASIC for 
a given expression? First, we set our address,
A, to 1025; that's where BASIC starts. Next, we 
skip over the first four bytes (pointer and line 
number) and search from A+4 to the end of the 
BASIC line. We'll recognize the end-of-line by 
the zero at the end. If we find the expression 
we want, we can output the line number by ob­
taining it from A+2 and A+3. It's in binary, so 
we use the expression 256*PEEK(A+3)+PEEK(A+2) - 
printing this value will print the line number.

When we reach the end of the BASIC line, we must 
go to the next line, of course. It will be 
right behind the zero that marked the end of our 
previous line; or we can use the pointer to jump 
ahead with A=256*PEEK(A+1)+PEEK( A). If the 
pointer is zero, we know that we have come to 
the end of the BASIC program and can stop.

Program RESEQUENCE

Let's move on to something more complicated. 
Suppose you want to renumber your BASIC program. 
Since we know how the line numbers are stored in 
BASIC, it seems easy; we'll just change them to 
the new values. There is a hitch, however. 
What happens if your program contains a GOTO 300 
statement - and now line 300 is renumbered so 
that it becomes line 380? Problems - that's 
what happens.
What we must do is search out all the GOTOs and 
GOSUBs, including those included in ON., state­
ments, and be ready to change the old line num­
bers to new ones. One way of doing this is to 
build a table of "old" addresses, match them

with the "new" line numbers, and then correct 
them after renumbering has been accomplished. 
To help make things more complicated, we have 
two different ways of using the THEN statement. 
If we have a line such as IF J=12 THEN Y=2, 
there is no line number reference to correct. 
On the other hand, if we have IF J=12 THEN 530, 
we must be ready to fix up 530, replacing it 
with a new line number if necessary.
More difficulties: if we have a statement which
says, for example, GOTO 5, and with the renum­
bering we want to change it to GOTO 100, we 
won't have space I And making space isn't that 
easy: you may recall that the lines of BASIC
are "chained" together with pointers; if we 
lengthen a BASIC line, all the pointers will 
need to be fixed up I This last problem is too 
tough to resolve in a simple manner - let's 
sidestep it by printing a warning notice if it 
should occur.
How do we approach this job? We separate the 
program into three phases. Phase 1 looks 
through the program for line number references 
and builds a table. Phase 2 does the actual re­
numbering (the easiest part of the whole job). 
Phase 3 looks through the program again and cor­
rects the line number references. How do we 
look through the program? The same way as with 
program FIND. We're looking for three keywords: 
GOTO (token 137), GOSUB (141) and THEN (167>- 
Sometimes we'll also allow a comma (44) so that 
statements such as ON X GOTO 100,200,300 will be 
allowed. You'll see this testing for tokens on 
line 60220 of RESEQUENCE.
If we find one of these keywords, we must con­
vert the following ASCII numbers into a value V 
corresponding to the line number. During Phase 
1 , we build these line numbers into a table at
60090. Phase 2 is a snap. In lines 60030-60040
we change the line number and then check to see
if the old number was in table VJ. IF so, we
fill in the cross-reference. Phase 3 is the
long one. We must repeat the search of Phase 1. 
Then, in 60110 to 60150 we must build the new 
line number (in ASCII) and insert it - with ap­
propriate tests and warning notices.

Making Them Work
Both FIND and RESEQUENCE are written in BASIC. 
That means that they will have to reside in 
PET'S memory along with the programs they are 
dealing with. RESEQUENCE is constructed so that 
it doesn't renumber itself, of course; and FIND 
will examine itself, reporting any occurences of 
the search string. Another problem arises, how­
ever: how can you get two programs into the PET
at the same time? We need to load either FIND 
or RESEQUENCE together with the program that is 
being processed. A normal PET load wipes out 
the old program when a new one is loaded. You 
could alsays add FIND or RESEQUENCE by entering 
it at the keyboard; this would add the utility 
program to the existing program in memory. But 
such a procedure is lengthy and it would be easy 
for errors to creep in. There must be a better 
way. One good way is to use the screen as a 
"holding buffer". You could load program FIND, 
and list it onto the screen. Then load the pro­
gram you wand to search. FIND will be wiped out 
of memory, but it's still on the 3creen - so you



can move the cursor back to displayed line 9000, 
and hit RETURN eight times. FIND will be re­
stored to memory, where it now shares space with 
the program to be scanned. This doesn't work 
too well with a longer program like RESEQUENCE, 
however. The program is too big to fit on the 
screen - much too big. There must be another 
even better way. Larry Tessler of Sphinx opened 
the door with his program UNLIST, which made 
true program merging possible for the first 
time. Since this breakthrough, an even better 
method has been devised by Brad Templeton of 
Toronto.

UNLIST - A Procedure for Merging Programs
Here's how it works. Be sure to follow the in­
structions carefully and exactly. Prepare the 
programs you will want to merge in the following 
manner. Load the program. Place a blank tape 
into your cassette unit. Now type:

OPEN 1,1,1:CMD 1:LIST 
When the tape stopes, type:

PRINT#1:CLOSE 1
and your merge tpae is ready. At a later time, 
when you want to merge the program, here's what 
to do. First, mount the merge tape you previ­
ously prepared and type OPEN 1. Now clear the 
screen, give exactly four cursor downs, and type 
the following, but DO NO HIT RETURN:

P0KE611,1:POKE525,1:P0KE527,13:?"h"
(h is cursor home; shows as reverse S). Don't 
hit return: press cursor home and give six (6) 
cursor downs. now type exactly the same line 
(two lines below the first line) and then hit 
RETURN. The tape will more; the merge will take 
place; and finally, an error notice will print 
between the two lines. Stop the tape if it's 
still going, and then type CL0SE1. Miraculously 
the merge has taken place!

How does it work? It's a little complex; but if 
I hinted that POKE 611,1 thransfers control away 
from the PET's keyboard to the cassette tape, 
you'd have part of the story. And if I mention­
ed that poking 525 and 527 simulates a RETURN 
key being hit, you'd have another part. But, 
you don't need to know what makes it work in 
order to use it. Use it; benefit from it; and 
enjoy it.

the following, but DO NOT HIT RETURN:
FIND for PET

Need to search a program for an express, a var­
iable , or a keyword? Slip program FIND in be­
hind your program (it's not very long) - then 
insert a line 1 to say what to search for ... 
and the job's done. Every line in memory which 
contains the same expression as line 1 will be 
reported. This includes line 1 itself, of 
course, and any lines in program FIND ... as 
well as the program you're searching. The 
program is listed here spaced out for read­
ability - close in the spaces when you input to 
save space.

9000 A=1025 : X=PEEK(1029) FOR J=1 TO 1E3 : FOR 
K=A+4 TO A+83

9001 P=PEEK(K) : IF P=X THEN GOSUB 9005
9002 IF POO THEN NEXT K
9003 A=256*PEEK(A+1)+PEEK(A) : IF A>0 THEN 

NEXT J
9004 STOP
9005 FOR L=1 TO 80 : Y=PEEK(1029+L) : FI Y=0 

THEN ? 256*PEEK(A+3)+PEEK(A+2); : RETURN
9006 IF Y=PEEK(K+L) THEN NEXT L
9007 RETURN
Example: to find all FOR statements in a pro­
gram; insert FIND (above) and then insert line 1

1 FOR
Now invoke FIND with RUN 9000. The program will 
print 1 followed by any program lines containing 
FOR followed by 9000 9000 9005 (9000 prints
twice because it contains two FORs).
FOR is a keyword, and doesn't store as three 
separate characters, so you wouldn't find it 
if you searched for characters FO. This can be 
handy: if you were looking for variable F you
wouldn't get all the FORs printed.
Modifications: if you squeezed P=0 just ahead
of RETURN on line 9005 (it's a tight squeeze) a 
line number would print only once even when it 
had multiple matches; you might or might not 
want this feature.
IMPORTANT: Don't forget to wipe out line 1 and
program FIND when you're finished with them.

RESEQUENCE for PET
60000 END
60010 T0= : DIM V$(100),W$(100) : GOSUB 60160 : 

FOR R=1 TO 1E3 : GOSUB 60210 
60020 IF G THEN GOSUB 60090 : NEXT R 
60030 GOSUB 60160 : FOR R=1 TO 1E3 : N=INT 

(M/256) : POKE A-1,M-N»256 
60040 POKE A,N : V=L : GOSUB 60070 : W$(J)=M :

GOSUB 60170 : IF G THEN NEXT R
60050 GOSUB 60160 : FOR fi=1 TO 1E3 : GOSUB 60210

: IF G THEN GOSUB 60110 : NEXT H
60060 ?"«END»" : END
60070 J=0 : IF TOO THEN FOR J=1 TO T : IF V$(J) 

<> V THEN NEXT J : J = 0 
60080 RETURN
60090 IF VOO THEN GOSUB 60070 : IF J=0 THEN T= 

T+1 : V$(T)=V 
60100 RETURN
60110 GOSUB 60070 : IF J=0 THEN RETURN
60120 W=W$(J) ; IF W=0 THEN ?"G0"; "L'r ;L;"?" :

RETURN
60130 FOR D=A TO B+1 STEP-1 : X=INT(W/10) : 

Y=W-10»X+48 : IF W=0 THEN Y = 32
60140 POKE D, Y : W=X : NEXT D : IF W=0 THEN

RETURN
60150 ?"INSERT" ;Wjt(J); "L" ;L : RETURN 
60160 F=1025 : M=90 
60170 A=F : M=M+10
60180 F=PEEK(A)+PEEK(A+1)«256 : L=PEEK(A+2)+ 

PEEK(A+3)*256 : A=A+3 : G=L<6EU 
60190 RETURN 
60200 S=0
60210 V=0 : A=A+1 : B=A : C=PEEK(A) : IF C=0

THEN GOSUB 60170 : ON G+2 GOTO 60210,60190 
60220 IF C 0 137 AND C 0 141 AND C 0167 AND COS 

GOTO 60200



60230 A=A+1 : C=PEEK(A)-48 : IF C=-16 GOTO 60230 
60240 IF C>=0 AND C<9 THEN V=V«10+C : GOTO 60230 
60250 S+44 : A=A-1 : RETURN
RESEQUENCE can sit quietly behind your program. 
When you say RUN 60010, your program is renum­
bered. RESEQUENCE gives error notices if:

A. a GOTO or GOSUB statement wants to go to 
a non-existant line;

B. there isn't enough room for a new (higher) 
line number.

In both cases you're given the (new) line number 
where this happens. RESEQUENCE doesn't run fast 
(allow about a second per line, more for large 
programs), but it's dependable and very useful.

Program comments: Line 6000 stops the user pro­
gram if it gets here. Lines 60010-60020 extract 
all GOTO, GOSUB, and THEN references and build 
them into a table. Lines 60030-60040 renumber 
all lines, and cross-references the table if 
needed. Line 60050 updates all line references.
Subroutines: 60070 looks for an entry in the
line number table. 60090 inserts a new entry
into the table. 60110 revises a line number 
reference. 60160 starts a new scan of the user 
program; 60170 continues the scan with the next 
line. 60210 scans the user program for GOTOs, 
etc.; value S is used to accomodate ON A GOTO 
... type situations.

A N  A P PLE II PAGE 1 M AP

M.R. Connolly Jr.
5009 Rickwood Ct. NW 
Huntsville, AL 35810

In the Apple II, the on-screen text is stored in 
locations $400 through $7FF. Trying to deter­
mine just where a particular spot resides in 
memory isn't easy. The page lines are stored 
neither* consecutively nor sequentially. The 
APPLE page 1 map shows in hex and decimal the 
starting and ending locations of each line on 
the screen. Any given line is sequential from 
space 1 through space 40; eg, the 20th position 
of any line is equal to the beginning location 
+19 decimal or 14 hex.
The value of the page map becomes apparent when 
used with a listing of the interpretation of

numbers stored in the map. Any normal, inverse, 
or flashing character, or white block, black 
block, or cursor block may be positioned merely 
by poking the correct value in the location 
storing the page position you require.

You might pass this off as just "nice to know" 
information, but it is very useful if, for in­
stance , you are trying to make an impressive 
title page for a program you've spent weeks 
writing. Run the following short program, then 
try to duplicate it without using the page map 
and the character chart. It isn't easy!

10 CALL -936: FOR I = 1205 TO 1217: POKE 1,32: POKE 1+ 512,32: NEXT I 
20 FOR I = 1333 TO 1589 STEP 128: POKE 1,32: POKE 1+ 12,32: NEXT I
30 POKE 1463,141: POKE 1465,9: POKE 1467,67: POKE 1469,18: POKE 1471,207 
40 GOTO 40

MAP OF LINE AND SPACE LOCATIONS FOR TEXT PAGE 1, APPLE II COMPUTER

LOCATION
8 780-7A7

LINE HEX DECIMAL 9 428-44F

1 400-427 1024-1063 10 4A8-4CF

2 480-4A7 1152-1191 11 528-54F

3 500-527 1280-1319 12 5A8-5CF

4 580-5A7 1408-1447 13 628-64F

5 600-627 1536-1575 14 6A8-6CF

6 680-6A7 1664-1703 15 728-74F

7 700-727 1792-1831 16 7A8-’/CF

1920-

1064-

1192-

1320-

1448-

1576-

1704-

1832-

1960-

1959

1103

1231

1359

1487

1615

1743

1871

1999



17 450-477 1104-1143

18 4D0-4F7 1232-1271

19 550-577 1360-1399

20 5D0-5F7 1488-1527

21 650-677 1616-1655

22 6D0-6F7 1744-1783

23 750-777 1872-1911

24 7D0-7F7 2000-2039

Not used fo r on-screen d isp lay: 478--47F; 4F8-4FF; 578-57F; 5F8-5FF; 678-67F; 

6F8-6FF; 778-77F; 7F8-7FF

MACHINE INTERPRETATION OF VALUES STORED IN $400.7FF APPLE I I  COMPUTER

FIGURE NORMAL INVERSE FLASH FIGURE NORMAL INVERSE FLASH

@ 128,192 0 64 j 161,225 33 97

A 129,193 1 65
II

162,226 34 98

B 130,194 2 66 # 163,227 35 99

C 131,195 3 67 $ 164,228 36 100

D 132,196 4 68 % 165,229 37 101

E 133,197 5 69 & 166,230 38 102

F 134,198 6 70 1 167,231 39 103

G 135,199 7 71 ( 168,232 40 104

H 136,200 8 72 ) 169,233 41 105

I 137,201 9 73 ★ 170,234 42 106

J 138,202 10 74 + 171,235 43 107

K 139,203 11 75 » 172,236 44 108

L 140,204 12 76 - 173,237 45 109

M 141,205 13 77 • 174,238 46 110

N 142,206 14 78 / 175,239 47 111

0 143,207 15 79 0 176,240 48 112

P 144,208 16 80 1 177,241 49 113

Q 145,209 17 81 2 178,242 50 114

R 146,210 18 82 3 179,243 51 115

S 147,211 19 83 4 180,244 52 116

T 148,212 20 84 5 181,245 53 117

U 149,213 21 85 6 182,246 54 118

V 150,214 22 86 7 183,247 55 119

w 151,215 23 87 8 184,248 56 120

X 152,216 24 88 9 185,249 57 121

Y 153,217 25 89 : 186,250 58 122

Z 154,218 26 90 » 187,251 59 123

c 155,219 27 — 91 < 188,252 60 124
\ 156,220 28 92 = 189,253 61 125

D 157,221 29 93 > 190,254 62 126

A 158,222 30 94 ? 191,255 63 127

159,223 31 95

(BLOCK) 160,2240 32 V 96 D O *



O o m p u t e f lo n d
TM

1 6 K R A M  C H 4 K R A M  C H I P S

H . E . C . U P D 4 1 6 D
C E R A M I C  C H I P S

N . E . C . U P D 4 1 4 D
P L A S T I C  C H I P S

1- 5 S E T S / $ 1 2  0 . 0 0 S E T 1-5 S E T S / $ 4 8 . 0 0 S E T

6 - 1 1 S E T S / $ 1 1 2 . 0 0 S E T 6 - 1 1 S E T S / $ 4 0 . 0 0 S E T

1 2 - 2  4 S E T S / $ 1 0 4 . 0 0 S E T 1 2 - 2 4 S E T S / $ 3 2 . 0 0 S E T

2 5 -U P S E T S / $ 9 6 . 0 0 S E T 2 5 - U P S E T S / $ 2 4 . 0 0 S E T

T H E S E  C H I P S  A R E  I N  S T O C K  A N D  R E A D Y  F O R  f
I M M E D I A T E  D E L I V E R Y ]  C O M E  A N '  G E T  ' E M  !

F O R  T H O S E  W H O  C A N N O T  C O M E  I N T O  
SCH E D U L E  "A" FOR THE F I R S T  S E T  0 
EA C H  A D D I T I O N A L  SET T H E R E A F T E R  FO 
* * * * * * * * * * * * * * * * * * * * *  
APPLE COMPUTER INC. SOFTWARE

1.CHECKBOOK $20.00
2.STARTOEK/STAFWARS $15.00
3. COLOR DEMO/BREAKOUT $ 7.50
4.APPLESOFT II/F.P.EEMO W/MAN.$20.0C
5.RAM TEST $ 7.50
6.COLOR MATH/HANGMAN $ 7.50
7.BLACKJACK/SLOT MACHINE $7.50
8.BIORYTHM/MASTERMIND $ 7.50
9.APPLE II CAPABILITIES DEMO $20.00

10.FINANCE I (4 PROGRAM SET) $25.00
11. DATAMOVER/TELEFONG $ 7.50
12.APPLE CONTRIBUTED PROGRAMS

VOL. 1 & 2 ON DISK $20.00

O U R  S T O R E ,  USE T H E  S H I P P I N G  
R D E R E D  A N D  A D D  50 C E N T S  F O R  
R THE S H I P P I N G  A N D  INSURANCE. 
* * * * * * * * * * * * * * * * * * *  
MICROMEDIA SOFTWARE FOR APPLE II

l.SUPERMATH/TOUE-FAISE QUIZ $12.00
2.GRADING RUOTINE/DRAWING $12.00
3. VAR. MESSAGE/MATCHING QUIZ $12.00
4.DONT FALL/MEM CRY AIDE $12.00
5.STUDY AIDE/KEYBOARD ORGAN $12.00

SPEAKEASY SOFTWARE FOR APPLE II
AND PET

1.KIDSTUFF
2.MICROTRIVIA
3.WARLORDS (4 PLAYERS)
4.BULLS & BEARS (8 PLAYERS)

$12.00
$12.00
$12.00
$12.00

Add handling and shipping charges as per schedule. Shipped 
by UPS unless specified otherwise. Delivery is stock on most 
items. No delay in shipment for payment by cashier's check, 
money order or charge cards. Allow three weeks for personal 
checks to clear. Washington state residents ad 5.4% sales 
tax. Availability, prices and specs may change without 
note . S H ,p p | N G  A #2 00 c woo E

SCHEDULE B. 4.00 D. 20.00 F. 40.00

□  VISA/BAC 

Card#: ____

□  M/C Expiration date:

Signatures

Name (Print):

Address: ___

City:________ .State:. .Z ip:.

1500 South 336th St. • Parkway Center, Suite 12 • Federal Way, Washington 98003 
Tacoma (206) 927-8585 • Seattle (206) 838-9363



COMPUTER  
SHOP 288 NORFOLK ST. CAMBRIDGE, MASS. 02139 

corner of Hampshire & Norfolk St. 617-661-2670

N O W  W E  H A V E  0 S I A N D  Y OU C A N  G E T  O N T O  T H E  B U S

J

ALL-IN-ONE Ohio Scientific’s 
Challenger 1P is UflME the easy-to-use home computer. 

n U I V I C  It does a lot more for a lot less!

r i L i H L i O I E D  Justcormect itt0rlllANU Itrl. your TV* and a

CALCULATOR,
TFAHHFR there ,s to .rlheres

I ji nothing to build. 

J r _  You can create your own personal programs. 
Or select from a whole library of programs on

VIDEOGAME
■ a  M  | # r n  Everything from teachinglYlAIVtn arithmetic to spectacular

j . .  T U C  vicieo 9ames t0 balancing your 
H I  l i l t  checkbook. Something for every

member of your family.

LOWEST PRICE!
CHALLENGER 1P
S P E C IA L  ! ! ! S425.00 w i th  8K

and 4 g a m e  rapes

BAC,VISA,MC NO.

SIGNATURE.

NAME......

ADDRESS.

CITY. ...ST ATE.........ZIP.

S P E C IA L  ! ! ! $666 .00  w i th  8K RAM
and 4 game ta p e s

Why no t  s w i tc h  to a c o m p le te  6502  System 
c o m p le te  w i th  an 8K ROM B A S IC  and 8K 
o f  RAM. I t  a lso  has a ke yboa rd  and a 
V id e o  D is p la y  w i th  3 0X 64  d is p la y  o f  
upper and lo w e r  case  a lp h a n u m e r ic s  and 
gam ing g ra p h ic s

C2-0 Board  assm b. S er ia l  I / O  ROM B a s ic  298.
C2-1 above  w i th  C a b in e t  8>Pwr S upp ............. 429.
C 2-4P  C h a l le n g e r  II P Kbd  & V id e o ..............598.
CM- 1 4K 1MHz. M e m o ry .........................................125.
CM-2 4K 2 M H * .  M em ory .......................................  .149.
CM-3 16K 1.5 M H z. U l t r a  L o w  P w r . M em ..,450 .
C A -7  I / O  B o a rd ..........................................................299.
480 Backp fa n e . .M o th e rb o a rd ................................  39.
a l l  above  are OSI p ro d u c ts  a v a i la b le  from us.
V F 8  4K Memory asse m b le d  8> te s t e d ..............129.
fo r  low  pow er RAM a d d ............................................ 10
same in k i t  fo rm ........................................................... 74
fu l l  se t  o f  so c k e ts  fo r  K i t .....................................  10.
V F 8  M o the rboa rd  b u f fe re d  fo r  4 B o a rd s ......... 65.
C o n n e c to r  A s s e m b ly  fo r  K IM  to  V F 8 ............... 20.
8K S100 Memory Board  w i th  in s tru c t io n sJC  165. 
same b u t  f u l l y  asse m b le d  and te s te d  . . .  . . . .1 9 9 .
CS100 C a b in e t  c u t  o u t  fo r  K IM ........................... 129.
3 C o n n e c to r  S100 M otherboard  A s s e m b ly . . . . .  75.
CGRS S100 T IM  K i t .................................................. 129
CGRS S100 6502  C P U  K i t ..................................... 179.
CGRS S100 F ro n t  P ane l K i t ................................ J29
X IT E X  V id e o  T e rm in a l  Board  16X64.K.........155.
X IT E X  V id e o  T e rm in a l  Board  A s s e m b le d . ..185.
"K IM -1............................................................................... .245,
CS100 w i th  C G R S ,X i te x ,1 6 K R A M ,T V ,K B  1529
Same bu t  A s s e m b le d ..............................................1989.
PS-5 P w r  Supp. 5 V 5 A 9 V 1 A - l 2 V  1A6x 6 X 2 .......75
PS-5 A s s e m b le d ........................................................... .90

..To ta l o f  O rd e r . .C i r c le  Item s w a n te d .$,.................
M ass. R e s id e n ts  Sa les T a x  5%..... $......
S h ip p in g ,  1%($2.00 m in . ) ........................... $ ................

• T o ta l  R e m it ta n c e  o r  C h a rg e .....................$ ................

«
00
00
00
00
00
00
00
00

00
.00
.50
00
,00
00
.00
.00
.00
.00
.00
00
.00
.00
.00
00
.00
00
.00
00 <F



6502 BIBLIOGRAPHY 
PART VII

William R. Dial 
438 Roslyn Avenue 
Akron, OH 44320

380. Gordon, H. T. "Use of NOPCODES as Executable Labels", Dr Dobb's Journal^ Issue 8 No 28
pg 29 (Sept., 1978). Discusses the use of nopcodes in 650X devices. Classifies 
these as monops (6 listed) and binopcodes (5 listed) and trinops (8 listed).

3 8 1. Swank, Joel "A Programmable IC Tester for KIM", DDJ 3 Issue 8 no 28 pg 33 (Sept., 1978)
With a 6820 PIA, some 7404 buffers and a ZIF 16 pin socket together with a program 
KIM-1 can test IC's.

3 8 2. People's Computers_2_No 2 (Sept./Oct., 1978)
Zimmermann, Nark "Snooping With Your PET". A sophisticated Guide to PEEKing and 

POKEing around in PET.
Gaines, John "Apple Math". A math program ror the Apple Ii.
Cole, Phyllis "SPOT" (Tips for' PET trainers) - Discussion of the slow documentation 

for the PET. Program for lining up dollars/cents tabulations. PET listing 
conventions.

3 8 3. Conway, John "A Tape-to-Mierooomputer-Hardware Interface Requires a Wealth of Micro­
techniques". EDN 23 No 6 pg 101-110 (March 20, 1978). EDN project Indecomp tape 
interface hardware. Also the first hint of problems in interfacing Apple II with 
a PIA.

384. Hemenway, Jack E. "Add Floppies to Your Microcomputer to Form a Real Microcomputer
System". EDN _22_No 12 pg 98-107 (June 20, 1978) re: May 20 EDN problems with tape 
hardware interfaces for Apple II. Also, EDN 23 discusses disk interface hardware. 
Final test to come.

385. Kilobaud Issue 23 (Oct., 1978)
Trageser, Jim "Budget System with KIM". How to expand your KIM system with ASCII 

keyboard, TVT-6 and associated software.
Ngai, Philip "Build a One-Chip Single Stepper". A debugging aid for home-brewed 6502 

systems.
Kurtz, Robert L. "World of the Brass Pounders: Receive Morse Code the Easy Way".

This Morse code reader is a good example of how the microcomputer can serve the 
radio amateur. Uses KIM-1.

Borland, D. "Financier/Mortgage with Prepayment". A pair of PET programs from 
Kilobaud's Instant Software line.

Beymer, Easton "Universal Number Converter". A program in PET BASIC for converting 
from one number base to another. Not only hex, decimal, octal and binary, but 
others.

Grossman,,Rijsk "Do It with a KIMSI". Use S-100 boards with the KIM. An evaluation.
Bishop, Robert J. "The Remarkable Apple IIn. A description and evaluation of the 

Apple II by a veteran 6502 programmer.

3 8 6. Palenik, Les "Formatting Dollars ana Cents". Byte 3 No 10 pg 68 (Oct., 1978) This program
for the PET rounds the monetary amount to the nearest cent and lines up the decimal
points.

387. Bishop, Robert J. "Maze" Byte 3 No 10 pg 136—138 (Oct., 1978). This novelty program
generates and displays a different maze about once a minute.

! 388. 6502 User No*-3S 12 (Nov., 1978)
j Flacco, Roy "Scope Lunar Lander— final installment". The last part of a series in­

corporating graphics into the KIM-1 Lunar lander program.
|- Allen, Michael "TVT6 Etch-A-Sketoh". A sketch routine for the KIM/TVT6 said to
| overcome the limitations imposed by a snowy screen during program execution.

Hooper, Philip K. "TVT6" - Some cheap, easy and helpful TVT6 hardware modifications. 
Clem, D. "Expansion Decoding". One possible configuration of expansion decoding for 

KIM is said to be designed with TVT6 in mind.
Lewart, Cass and Lewart, Dan "TVT6 Remarks". Notes on improving the operation of the 

KIM/TVT6 system.

•

a a a a a a  8.«



6502 User Notes 12 (Nov., 1978) con't.
Kushnier, Ronald "Notes on the TVT6"I. Information on memory expansion, the TVT6/KIM 

as a terminal, assembly of the IVT 6, the PVI-1K kit, KIM modification and use 
of the TVT6 with the Radio Shack keyboard.

Brachman, Michael "Suggestions for punning the TVT6". Includes a slight software 
mod to display pages 02,03,00 consecutively filling the whole screen (24 line x 
64 character display.

Anon, "FOCAL" Staff evaluation ofjFOCAL for the 6502.
Latham, Don J. "Letter to the Editor". Comments on tape storage problems, KIMSI, 

XITEX, TVT6,Microsoft Basic, FC^-65, etc.
Rehnke, Eric "The Cheap Video Cookbook" - a book review. Very favorable review of 

Don Lancaster's latest book.
Martin, Timothy "KIM Interval Timer£". Useful precautions in using the KIM interval 

timers are given.

Language Storing in Basic, Save 
De Jong, Marvin L. "6502 Interfacing

MICRO, No 7 (Oct./Nov., 1978)
Auricchio, Rick "Breaker:An Apple II Debugging Aid". BREAKER is a software routine

to manage Breakpoints, correctly resuming the user program after hitting a breakpoint
Watson, Allen III "MOS 16K RAM for ;he Apple II. Speed codes used by 16K Dynamic RAM 

manufacturers. The author advices against using 300 ns access time chips.
Creighton, Gary A. "PET Update". Discussion of the RND function, USR, Machine

and Load, etc.
for Beginners; The Control Signals". The latest 

article in this series discussed the theororetical basis and progresses to hard­
ware and a program for experimenting with control signals.

Shryock, William H., Jr. "Improved 3tar Battle Sound Effects". Further improvements 
.based on the original article ty Andrew H. Eliason in Issue no 6 of MICRO.

Green, J.S. "650X Opcode Sequence Matcher". A program that correlates and points 
to parallel sequences of opcode^, comparing the two sets and displaying the 
differences.

McCann, Michael J. "A Memory Test Program for the PET". Program is written in 
Commodore BASIC and occupies the lowest 4K of memory.

Rowe, Mike (Micro Staff) "The MICRO Software Catalog: IV" Ten more programs are 
reviewed in this continuing series.

Schwartz, Marc "Apple Calls and Hex^Decimal Conversion". How to access machine
language routines by Calls and 40w to use Apple in helping make the hex-decimal 
conversion.

Dial, William R. "6502 Bibliography!: Part VI". The 6502 literature continues to expand.
Dial, William R. "6502 Information Resources". A list of the magazines used in com­

piling the 6502 Bibliography and their subscription prices.
Powlette, Joseph L. and Wright, Charles T. "KIM-1 a Digital Voltmeter". Hardware and 

Software to convert the KIM-1 to use as a digital readout voltmeter.
Miller, Fred "Cassette Tape Controller". Control two tape units with your KIM.
Eliason, Andrew H. "Apple II High Resolution Graphics Memory Organization". A useful 

contribution toward better understanding of the Apple II HIRES Graphics.
DeJong, Marvin L., Riverside Electronics Design's KEM and MVM-1024: A User's Evalua­

tion" . A generally favorable evaluation of the KEM expansion board for KIM 
and the keyboard/video monitor board.

Sullivan, Chris "A Digital Clock Program for the SYM-1". This 24-hour clock program 
provides a good way for the newfsYM owner to become familiar with the monitor 
subroutines.

Herman, Harvey B. "Peeking at PET's! Basic". The PEEK function is used to look at the 
BASIC itself.

Tepperman, Barry "Kimbase". A program to convert from almost any number system to 
another. Contains many useful Subroutines for multiplying, dividing and other 
uses.

Anon, "Tone Routine for Apple II". Southeastern Software Newsletter Issue No 3 PS 6
(Oct., 1978) The tone routine used nith Apple Integer Basic can be used with Applesoft
but must be relocated.

Haller, George "Storing and Recoving Datk in Applesoft II". Southeastern Software News­
letter Issue No 2 pg 4 (Sept, 1978) 
Applesoft II.

Program for storing and recoving data in



Anon,

Anon,

Call - APPLE J_ No 6 j
Williams, Don "Key Klicker Routine". A machine language program to provide a click each 

time your silent keyboard is punched
"Routine to Find Page Length". A routine to fill a page with repetitive material 

or to determine the length of a screen page of print statements.
"Printer Driver Fixes". A short program to prevent problems when using the 

Apple with a printer with more than iKTcolumns.
Anon, "Apple II Mini-Assembler". Discussion of the Apple II mini-assembler.
Aldrich, Darrell "Use of Color Mask Byte in HIRES". Brief description of this im­

portant aspect of Apple HIRES.
Anon, "Memory Map-Apple II with Applesoft Basic Loaded". Convenient tabulation of 

memory positions.
Anon, "List of Handy Calls". Sixteen callls 
Apple Computer Staff "System Monitor". Dis 

Apple Monitor.
Huelsdonk, Bob "Memory Test". A test for Apple memory by loading each location with 

55, testing, loading with AA and testing.

.3 are listed for the Apple II.

.9Cussion of how to get the most out of your

Offending address will be shown.

Call - APPLE No 7 (August, 1978)
Golding, Val J. "A Disk Utility Program".

tape from a disk.
Backman, J. A. "Poor Man's HEX-DECIMAL-HEX 

pad,conversions are a snap.
Thyng, Mike "Basic File Handling". Discuss 

data to and from diskettes using the Ap 
Apple Computer Staff "System Monitor". Cas 

bugging Aids, Single Stepping, Tracing,
Anon "Applesoft Zero Page Usage". Explanat 

of Apple II.
Huelsdonk, Bob "Routine to Print Free Bytes 

memory.
Huelsdonk, Bob "A Patch for Double Loops".

with double loops in Applesoft on the ApPLE II.
Apple Computer Staff "Loading Machine Language as Part of a Basic Program", 

from Contact No 1, May 1978. Provides a 
gram within a Basic Program.

A program to record a group of programs on

Converter". With this table and a scratch-

ion of the actual commands necessary to get 
pie with a PERSCI disk drive, 
sette I/O's, Memory Move and Verify, De­
using the Apple II monitor, 
ion of the functions residing in page zero

'. Routine for Apple II with less than 32K

Discussion of precautions to use with

Reprinted
way to include a machine language pro-

Call - APPLE J_ No 8 (Sept., 1978)
Aldrich, Ron "Convert". Program Loads Integer Basic Program from Disk, saves to a 

text file on disk, then executes that file in Applesoft II.
Thyng, Mike "Arrays". A description of the
Chapman, Dan "Video Display Organization".

Display organization.
"Routine to Save an Array", (reprinted from Apple Stems Vol

A routine to save both Integer or float],
II array.
S.H. "Monitor Commands from Basic.* This routine allows execution of Apple Monitor 
commands from Basic with return to Basiq.

Williams, Don "Linkage Routines for the Apple 
A discussion of the Apple II ROM routine 

Hill, Alan G. "Return to TEXT from Graphics", 
of Control Y to return to Text from Apple

Anon

use of arrays with the Apple.
A program to demonstrate the Video

1 No 2 July, 1978) 
Ing point real numbers in an Applesoft

II Integer Basic Floating Point Package".
S3.

A handy routine which permits the use 
lie Graphics.

Anon "Integral Data IP 125-225 Driver". A slight modification of the Apple Red Book 
teletype routine for use with the Integral Data printer.

Huelsdonk, Bob "Printer Driver Fixes", 
columns with the Apple.

Protocol to use a printer with more than 40

Call - APPLE J. No 9 (Oct., 1978)
Cook, John B. "Applesoft Tone Routines". Re 

for use with Applesoft II on the Apple. 
Scott, Michael M. "A Brief History of Apple" 

Apple Computer Co.

Location of the tone routines is necessary 

An interesting account by the President of

SaQQGiQ «;.T



Call - APPLE J_ No 9 (Oct., 1978) cont.
Anon, "Some Basic Entry Points". 
Huelsdonk, Bob "Sample File Handle 

files for data handling, using 
Golding, Val and Williams, Don "Ap?

Tabular listing of pointers ami 
Golding, Val "Applesoft II Tokens" 

of Applesoft II Basic for the

ifarious Call and JSR functions for Apple basic.
". A program that demonstrates and will establish 
the DOS on Apple.
le II Integer Basic: Interpretation of Memory", 
tokens for Apple II Integer Basic.
Memory tabulation for tokens and pointers 

Upple.

396. PET Gazette J_ No 5 (Aug./Sept., 1978) 
Anon, "PET Standards". Standards 

music listings, etc.
Louder, Mike "Dynamic Keyboard".

programs while the PET is runni 
Richter, Mike "Data Files". Recomipi 
Anon, "PET Memory Map". Map repri 
Staebell, Jon "PET Hints". Miscell 
Modeen, Roger L. "Easy Auto Answer 
Clark, Ken "Proposed Temporary Loc^ 

Protocals for data exchange. 
Cumberton, Dennis "File Manager" 

with the PET.
Bendoritis, Bill "Renumber". A re;

are suggested for writing PET programs, graphics,

Discussion of methods to change lines in Basic 
ng.
ended procedures in preparing tapes for exchange, 

ifited from the PET Paper, 
aneous hints for PET owners.
'Originate Modem". Modem for the PET.
1 Standard for Low Speed Data Exchange by Modem".

A program for reliable data reading and writing

Numbering program for the PET.

8:48

NOW AVAILABLE 
PET Software In BASIC 

Statistics:
Distribution $ 5.95
Linear Correlation and

Regression 5.9E
Contingency Table Analysis 5.95
Mean and Deviation 5.95

all four for only 18.95

Financial:
Depreciation 5.9E
Loans 5.95
Investment 5.95

all three for only 12.95

General:----
Tic Tac Toe 4.95
Complete Metric Conversion 5.95
Checkbook Balancer 4.95

all three for only 10.95

FOR THE KIM-1

A real-time Process Control Operating 
System including a process language interpreter 
— (operates in the IK  KIM-1 RAM).

Assembly listing $24.95
Cassette tape and users manual 14.95
Schematic for relay control board 9.95

All programs on high-quality cassette tape. Send 
self-addressed, stamped envelope for complete 
software catalogue.

Send check or money order to:
H. Geller Computer Systems
Dept. M
P.O. BOX 350
New York, New York 10040

(New York State res. add 8% sales tax)



iINTRODUCING
DUAL DRIVE MINIFLOPPY FOR PET!

•DUAL MINI FLOPPY DRIVE WITH 100K PER DISK SIDE FOR TOTAL 200K ON LINE 
•DESIGNED FOR COMMERCIAL SPEED REQUIREMENTS ’ FAST LOADING SPEED.

3KMONTM
SAV 

*Dl 31 
E>

(DOS) AUTOMATICALLY REORGANIZES FREE DISK SPACE AFTER
,VE OR ERASE.
KMON IS RESIDENT IN ROM VIA DISK CONTROLLER BOARD PLUGGED INTO

DKH641 IS A PRODUCT OF CONVENIENCE LIVING.

iPANDAPET.'
•DH3KMON ADDS 14 COMMANDS TO BASIC INCLUDING DISK DATA FILES 
•DI:3KMON COMMANDS SUPPORT COMMERCIAL PRINTER OFF PARALLEL 
PORT SUCH AS CENTRONICS 779.

"F LL L  DISK SOFTWARE SUPPORT • FORTRAN & PLM COMPILERS THIS JANUARY. 
’ 90 DAY MANUFACTURER'S WARRANTY ON HARDWARE’ READY TO USE ON 

DELIVERY. WITH FULL INSTRUCTIONS AND UTILITY DISKETTE.
•C ^LL  OR WRITE FOR ADDITIONAL INFORMATION * INITIAL QUANTITIES LIMITED. 
•THIS SYSTEM IS FULLY SUPPORTED BY SOFTWARE FROM THE MANUFACTURER. 
•OFDERS ARE NOW BEING ACCEPTED FOR DECEMBER & JANUARY DELIVERY.

DKH641 — DUAL DRIVE SYSTEM, COMPLETE WITH D ISK M O N .......................$1295.00
DKL067 -D IS K M O N  ASSEMBLER LISTING/DOS.......................................................$19.95
ASV789T — PET ASSEMBLER ON C A SS ETTE.............................................................. $ 19.95
ASM789D — PET ASSEMBLER ON DISKETTE (5.5 inch )...............................................$49.95
LNK456 — AUTOLINK LINKING LOADER ON D ISK ETTE........................................ $49.95
FOR300 -F O R T R A N  COMPILER ON DISKETTE (JA N '79)...................................... $69.95
PLM400 — PLM COMPILER ON DISKETTE (JAN’79).................................................. $49.95

*  *  *  BUSINESS PACKAGES STARTING IN Ist.QUARTER 1979* *  *
•THIS SYSTEM REQUIRES EXPANDAPET MEMORY (MINIMUM 16K— SEE BELOW)

PET COMPUTER WHY NOT BUY FROM THE BEST?
8K P E T .......
24K PET (8 + 16K
32K PET (8 + 24K;
ALL PRICES INCLUDE 

SHIPMENT TES' 
3 FREE CASSETTE F

$ 795 
$1210 
$1310

48 HR. PRE- 
ING & 
ROGRAMS

PRICES SHOWN 
CLUDE EXPANDAPET. 
MEMORIES WILL 
PRICING.

. HAV

jVBOVE IN- 
PME 

E HIGHER

INTERNAL MEMORY 
EXPANSION FOR PET!

EXPANDAPET’TM INTERNAL MEMORY  
EXPANSION UNIT

•MOUNTS EASILY INSIDE YOUR PET 
•EASY TO INSTALL (15 MINUTES)
*NO DEGRADATION OF PET SYSTEM 
•USES LOW POWER DYNAMIC RAMS 
•90 DAY PART&LABOR, 1 YR-RAMS. 
*30 DAY MONEY BACK GUARANTEE. 
•MOUNTING SLOTS FOR 4 BOARDS. 
•CALUW RITE FOR ADDITIONAL INFO 
•DEALER INQUIRES INVITED.

EXPANDAPET PRICES

1 6 K  ( + 8K PET = 24K) $425 
24 K ( + 8K PET = 32K) $525 
32K ( + 8K PET = 40K) $615

OPTIONAL PLUG-IN BOARDS 32K UNIT ALLOW S'8K OF
SERIAL I/O BOARD..............$75 ASSEMBLY LANGUAGE
S-100 I/O BOARD..................$75 SUBROUTINES ACCESSED
4K EPROM BOARD..............$50 VIA THE USR COMMAND.

EXPANDAPET IS A PRODUCT OF CONVENIENCE LIVING.

★ NEECO IS A CUSTOMER ORIENTED, FULL SERVICE COMPANY.
★ PETS RECEIVE 48 HR. ‘BURNIN’ BY NEECO BEFORE SHIPMENT.
★ FULL CUSTOMER SERVICE AND FULL PRODUCT SUPPORT.
★ 48 HR MAXIMUM ‘TURNAROUND’ ON PET WARRANTY 

SERVICE ON PETS PURCHASED FROM NEECO.
★ FULL PRE-PURCHASE INFO AVAILABLE FROM OUR PET INFO 

PACKAGE — WE ANSWER CUSTOMER QUESTIONS!
★ AUTOMATIC SOFTWARE/HARDWARE UPDATES VIA OUR PET 

OWNERS MAILING LIST — CALL/WRITE TO BE LISTED!
★ COMMERCIAL QUANTITIES AVAILABLE.
★ WE ALSO MARKET REPLACEMENT RAMS & ROMS, ETC.
★ OFF THE SHELF DELIVERIES (NO DEPOSIT REQUIRED).

SCHOOL INQUIRIES INVITED!

FULLSIZED TYPEWRITER 
KEYBOARD FOR PET!

**** I 2 . 3  4 , S 6 7 0 9 0  ♦ -  » / $
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•> ■'2. -' >f C* V 8 N M . ? -o

•COMMERCIAL QUALITY KEYBOARD WITH METAL ENCLOSURE. 
•BASIC TYPEWRITER DESIGN FOR TOUCHTYPISTS.
•SINGLE KEY FUNCTIONS FOR ALL CURSOR CONTROLS. 
SHIFT/RUN, INSERT, CLEAR SCREEN/HOME CURSOR, MORE. 

•FUNCTIONS SIMULTANEOUSLY WITH PET’S KEYBOARD. 
•PLUGS DIRECTLY INTO PET’S LOGIC BOARD.
•DOES NOT USE USER OR IEEE-488 PORTS.
•NPK-101 IS FULLY TESTED & READY TO USE.
•ATTACHES DIRECTLY TO FRONT OF PET’S FRAME.
•CAN BE USED AS A REMOTE TERMINAL (SPECIAL ORDER).
•30 DAYS TRIAL PERIOD * 90 DAY WARRANTY.
•CALL OR WRITE FOR FULL SPECS-INITIAL QTY LIMITED.

$139.95ORDERS ARE NOW BEING 
ACCEPTED FOR DEC/JAN 
CUSTOMER DELIVERIES.

NPK-101 IS  A PRODUCT OF NEW ENGLAND ELECTRONICS.

WECANNOTLISTALLOF OUR SOFT NARE AND HARDWARE PRODUCTS

j

CALLOR WRITE FOR OUR*FREE*SOFTWARE/HARDWARE DIRECTORY
D O M EST IC  & O V E R S E A S  D EA LER  IN Q U IR IES  INV ITED  ON  * M E M O R Y  * KEY BO A R D  * SO FTW A RE

NEECO J NEW ENGLAND ELE
’  248 BRIDGE ST., SPRIN 

f  MON-FRI 9:30-5:30

©TRONICS CO., INC.
GFIELD, MASS. 01103 
SAT  10-2, E.S.T.

(413) 739-9626
ACCEPTED, ADD 3% 

SERVICE CHARGE.



SYM-PLICITY

ENGINEERED SPECIFICALLY FOR 
THE SYM-1 MICRO COMPUTER

•  Easy Access for 
Adjustments

•  Room for Expansion
•  Protects Vital Components 

EASILY ASSEMBLED
•  Absolutely No

Alteration of SYM-1 Required
•  All Fasteners Provided
•  Goes Together in Minutes

MADE OF HIGH IMPACT STRENGTH 
THERMOFORMED PLASTIC

•  Kydex 100*
•  Durable
•  Molded-ln Color
•  Non-Conductive 

AVAILABLE FROM STOCK
•  Allow Two to Three Weeks for 

Processing and Delivery
•  No COD’s Please
•  Dealer Inquiries Invited

ATTRACTIVE FUNCTIONAL PACKAGE
•  Professional Appearance
•  Popular “ Data Blue” Color
•  Improves Man/Machine Interface

TO ORDER:

NAME ___

STREET _  

CITY _____

1. Fill in this Coupon (Print orType Please)
2. Attach Check or Money Order and Mail to:

STATE ZIP

Please Ship Prepaid__
@ $36.75 each 

California Residents Please Pay 
$39.14 (Includes Sales Tax)

SSE 1-1(s)

enclosures 
group
753 bush street
san francisco, California 94108

* TM Rohm & Haas Patent Applied For


