




































































































































































5 % OFF ON ORDERS OVER $50.00 
10% OFF ON ORDERS OVER $100.00 
15% OFF ON OROERS OVER $250.00 

TTL 

7400 $ .14 
7401 .16 
7402 .15 
7403 .16 
7404 .19 
7405 .19 
7406 .35 
7407 .35 
7408 .18 
7409 .19 
7410 .16 
7411 .25 
7413 .55 
7416 .35 
7417 .35 
7420 .16 
7422 .26 
7423 .29 
7425 .27 
7426 .26 
7427 .29 
7430 .20 
7432 .23 
7437 .35 
7438 .35 
7440 .17 
7441 .98 
7442 .77 
7443 .87 
7444 .87 
7445 .89 
7446 .93 
7447 .89 
7448 1.04 
7450 .17 

7451 .17 
7453 .17 
7454 .17 
7460 .17 
7464 .35 
7465 .35 
7470 .30 
7472 .30 
7473 .35 
7474 .35 
7475 .57 
7476 .39 
7483 .79 
7485 1.10 
7486 .40 
7489 2.48 
7490 .59 
7491 .97 
7492 .71 
7493 .60 
7494 .94 
7495 .79 
7496 .79 
74100 1.30 
74105 .44 
74107 .40 
74121 .42 
74122 .45 
74123 .85 
74125 .54 
74126 .63 
74141 1.04 
74145 1.04 
74150 .97 
74151 .79 
74153 .99 

LOW POWER TTL 
74LOO S .25 74151 $.29 
74102 .25 74155 .33 
74LOJ .25 74171 .25 
74L04 .25 74172 .39 
74L06 .25 74171 .49 
14LI0 .25 74L74 .49 
74120 .33 74L78 .79 
74130 .33 74185 1.25 
74142 1.49 74186 .69 

HIGH SPEED TTL 
74 HOO S .25 74H21 S .25 
74HO I .25 74H22 .25 
74H04 .25 74H30 .25 
74HOB .25 74H40 .25 
74HI0 .25 74H50 .25 
74Hl1 .25 74H52 .25 
74H20 .25 74H53 .25 

8000 SERIES 
B091 S .53 8214 Sl .49 
8092 .53 8220 1.49 
8095 1.25 8230 2.19 
8121 .80 8520 1.16 
8113 1.43 8551 1.39 
8130 1.97 8552 2.19 
8200 2.33 8554 2. 19 
8210 2.79 8810 .69 

9000 SERIES 
9002 S .]5 9309 .79 
9301 1.03 9312 .79 

CMOS 
4000A S .26 
4001A .25 
4001A .25 
4006A 1.35 
4007A .26 
4008A 1.79 
4009A .57 
4010A .54 
4011A .29 
4012A .25 
40llA .45 
40 14A 1.49 
40 15A 1.49 

74COO S.12 
74C02 .26 
74C04 .44 
74C08 .68 
74C l0 .35 
74C20 .35 
74C42 1.6 1 
74C73 1.04 

4016A 
4017A 
4020A 
4021A 
4022A 
4023A 
4024A 
4025A 
4027A 
4028A 
4030A 
4035A 
4042A 
4049A 

.56 
1.19 
1.49 
1.39 
1.10 
.25 
.8' 
.25 
.59 
.98 
.44 

1.27 
1.47 
.59 

74C74 S1.04 
74C76 1.34 
74C107 1.13 
74C1 51 2.61 
74C 154 3. 15 
74C157 1.76 
74C160 2.48 
74C161 2.93 

74154 1.25 
74155 1.07 
74156 1.07 
74157 .99 
74158 1.79 
74160 1.39 
74161 1.25 
74162 1.49 
74163 1.39 
74164 1.59 
74165 1.59 
74166 1.49 
74170 2.30 
74173 1.49 
74174 1.62 
74175 1.39 
74176 .89 
74177 .84 
74180 .90 
74181 2.98 
74182 .79 
74184 2.29 
74185 2.29 
74187 5.95 
74190 1.35 
74191 1.35 
74192 1.25 
74193 1.19 
74194 1.25 
74195 .89 
74196 1.25 
74197 .89 
74198 1.79 
74199 1.79 
74200 5.90 

75190 $1.49 
74L91 1.45 
74193 1.69 
74195 1.69 
74198 2.79 
74L164 2.79 
741165 2.79 

74H55 $ .25 
74 H60 .25 
74H61 .25 
74H62 .25 
74H72 .39 
74H74 .39 
74H76 .49 

8811 S .59 
8812 .89 
8822 2.19 
8830 2.19 
8831 2.19 
8836 .25 
6880 1.19 
8263 5.79 
8267 2.59 

9601 S .89 
9602 .79 

4050A .59 
4066A .89 
4068A .44 
4069A .44 
4071A .26 
4072A .35 
4073A .39 
4075A .39 
4078A .39 
4081A .26 
4082A .35 
4528A 1.60 
4585A 2.10 

74C1b2 Sl .93 
74C163 2.66 
74C 164 2.66 
74Cl 73 2.61 
74C195 2.66 
SOC95 1.35 
BOC97 1.ll 

FEBRUARY SPECIALS 
ALARM CLOCK CHIP 
MM5375AA 4-6 digit . 12 hour. 60Hz 
snooze alarm, brightness control capa­
bility, alar m tone output 24 pin DIP 
$4.\15 

8038 FUNCTION GENERATOR 
Voltage cont ro ll ed osci llator - sine, 
square, triangular output. 16 pin DIP 
with data $3.95 

7001 CLOCK CHIP 
4-6 digit, 12-24 hr. ala rm, timer and date 
circuits - with data $ csY95 

DVM CHIP 4 'j, DIGIT 
MM5330 - P channel device provides 
all logic for 4Vl digit \'olt meter. 16 pin 
DIP with data $14.95 

POCKET CALCULATOR 
5 fun cti on plus cons tant - add res· 
sab le memory wi th individual reca ll .. 
- 8 digit display plus overf low - . 
ballery save r - uses standard or 
recha rgeable baUl'Jies - all neces- \ 
suy paris in read y to assemble form 
- inst ructi ons included. 

Ki t wi th AC adaptor included $14.9S 
Set of Alkaline batteries (disposable) $2.50 

UNIVERSAL BREADBOARD 
Sil ver plated copper circ uil board 
3-3/ 16" x 5- 1/ 16". 2 rows of 27 
ho les for DIP Ie's space for 
transistors, resistors & capaci lors. 
Versa til e and simple for bread­
boarding IC circuitry $1.50 ea. 

50 pC5. 1 .00 ea. 

AFTER CHRISTMAS SPECIAL 

V .I.P. QUARTZ REGULATED 
LED WATCH 

MEN'§ 5 function-hou rs. minutt's. 
month, day and seconds 

Latest slim-line design (prol . I ," thick) 
Four year calendar-requires setting 

only on February 29th. 
One year warranty against all defects in 

male rial and workmmship. 
Built-in pholotransistol adjusts intensi ty 

of displ;ay. 
Gold tone-with old juslable mesh strol p. 

$79.50 
·!.1.50 

& 

USUAL DISCOUNT APPLIES 

MEMORIES 
1702A 
2102 
2102-1 
2102-2 
F93410 
256 bit RAM 

14.95 
2.95 
3.25 
3.25 

2.19 

LIN EARS 
308 
310 
319 
320T-5v 
320T-12v 

mDiP 
mDIP 
DIP 
TO-220 
TO·220 

.69 

.89 

.92 
1.39 
1.39 

TTL'S 
7441 
7442 
7443 
7445 
7446 

.75 

.59 

.69 

.69 

.75 

7448 
7483 
7485 
7496 
74123 

.7' 

.65 
.71) 
.5" 
.69 

ALARM CLOCK KIT 
4 Large Digi!s + AM-PM. Complele kil includes TMS 3834 
chip - green flourescent panel with .5" digits - PC board­
alarm speaker - all necessary compone nls - case -
schematic and instructions. 
Shipped UPS or Parce l Posl . $ 31.95 

NEW ITEM-EXCLUSIVE WITH lEU 
RESISTOR ASSORTMENTS 
Supplied with convenie nt storage unit 
designed for experimenters, technicians 
and schools. Replacements ava ilab le at 
low cos! by m a il from lEU . 

RIII,," 
aUAlITY RlllABIWY 

USUAL DISCOUNT 

APPLIES 

.. .. . . .. . . 
• • • . . , . ... • ' . Ik.. 

. .... f.H ... . . .. f 
• . ,. _i _.· It . • I. - t ·" 
•• " . .. . f. ... t . f; . 
t . A. • \..... ." 

RS 10·25 $99.50 
AN ASSORTMENT OF 

2725 RESISTORS 

RS11-25 $114,50 
AN ASSORTMENT OF 

4000 RESISTORS 

RS 11-50 $69.50 
AN ASSORTMENT OF 

2000 RESISTORS 
170 VALUES FROM 

.51 OHMS TO 5.6M OHMS 
QUANTITIES DETERMINED 

BY TYPICAL USAGE 
'A WAn 5% 

CARBON FILM 

100 EACH OF 40 
STANDARD VALUES 
1 OHM TO 3.3M OHM 

V4 WATT 5% 
CARBON FILM 

50 EACH OF 40 
STAN DARD VALUES 
1 OHM TO 3.3M OHMS 

Vl WATT 5% 
CARBON FILM 

• $1.00 SHIPPING & HANDLING - SHIPPED UPS OR PARCEL POST 

LED'. 
MV10B 
MVSO 
MVS020 

ME4 
MANl 
MAN2 
MAN4 
MAN5 
MAN6 
MAN7 
MAN3 

MAN8 
MAN66 
MCT2 

Red TO 18 
Axial 
Jumbo Vis. Red 
(Red Dome) 
Jumbo Vis. Red 
(Clear Dome) 
Infra red diU. dome 
Red 7 seg .. 270" 
Red alpha num .32" 
Red 7 seg . . 190" 
Green 7 seg .. 270" 
.6" high solid seg. 
Red 7 seg .. 270" 
Red 7 seg .. 127" 
straight pins 
Yellow 7 seg .. 270" 
.6" high spaced seg. 
Opto-iso Iransisto r 

MULTIPLE DISPLA YS 
NSN33 3 digit. 12" red led 12 pin 

HP45082 
7405 

HP5082 

fils IC skt. 
5 digit .11 led mag n. le ns 
com. calh 
4 digit .11 LED magn. 

7414 lens comm. ca lh . 
FNA37 9 digit 7 seg led RH 

dec dr. lens 
SP·425-09 9 digit .25" neon direct 

interface with MOS/ lSI, 
180 VDC. 7 seg. 

SHIFT REGISTERS 

MM50ll 1024 bit accum. dynamic 

S .22 
.18 

.22 

.22 

.54 
2.19 
4.39 
1.95 
3.45 
4.25 
1.19 

.29 
3.45 
3.75 

.61 

$1.79 

3.49 

3.25 

4.95 

1.79 

MEMORIES 

1101 256 bit RAM MOS 
1103 1024 bit RAM MOS 
1702A 204a bit sialic PROM 

UVeras. 
2102-2 1024 bit sl;alic RAM 
5203 2048 bit UV PROM 
5260 1024 bil RAM 
5261 1024 bit RAM 
5162 2648 bil RAM 
7489 64 b ;1 ROM TTL 
8223 ROM 
74200 256 bit RAM 

CALCULATOR & 
CLOCK CHIPS 
5001 12 DIG 4 funct fix dec 
5002 as 5001 ellc 

btry powe r 
5005 
MM5725 
MM5736 
MM5738 
MM5739 
MMS311 
MM5312 

12 DIG 4 fuct w/ mem 
8 DIG 4 funcl chain & dec 
18 pin 6 DIG 4 'unct 
B DIG 5 funcl K & mem 
9 DIG 4 funct (blry sur) 
28 pin BCD 6 dig mUll 

24 pin 1 pps BCD 
4 dig mux 

MM53ll 28 pin 1 pps BCD 
6 dig mux 

MM5314 24 pin 6 dig mux 
MM5316 40 pin alum 4 dig 

$ 1.SO 
3.95 

17.95 
4.25 

17.95 
2.49 
2.69 
5.95 
2.48 
3.69 
5.90 

S2.49 

2.79 
2.99 
1.98 
4.45 
5.35 
5.35 
4.45 

3.95 

4.45 
4.45 
5.39 

Dala sheets on request. With order add 
$.30 for ilems less Ihan $1.00 ea. 

LINEAR CIRCUITS 

300 
301 
302 
304 
305 
307 
308 
309K 
310 
311 
319 
)20 
322 
324 
339 
340K 

)40T 

372 
373 
376 
377 
380 
380·8 
381 
382 
5SO 
555 
556A 
560 
562 
565 
566 
567 
709 
710 
711 
723 
739 
741 
747 
748 
1304 
ll07 
1458 
1800 
LH2111 
3900 
7524 
8038 
8864 
75150 
75451 
75452 
75453 
75491 
75492 

Pos V Reg (super 723) TO-5 So .71 
Hi Perf Op Amp mDiP T0-5 .29 
Volt followe r 10-5 .53 
Neg V Reg T0-5 .80 
Pos V Reg T0-5 .71 
Op AMP (super 741) mDIP T0-5 .26 
Mciro Pwr Op Amp mDIP TO-5 .89 
5V 1A regulator TO-3 1.35 
V Follower Op Amp mOIP 1.07 
Hi perf V Comp mDIP T0-5 .95 
Hi Speed Dual Comp DIP 1.13 
Neg Reg 5.2, 12, 15 TO-3 1.19 
Precision Timer DIP 1.70 
Quad Op Amp DIP 1.52 
Quad Comparafor DIP 1.58 
Pos V reg (5V, 6V, 8V, 12V, 
15V, 18V, 24V) T0-3 1.69 
Pos V reg (SV, 6V, 8V, 12V, 
15V, 18V, 24V) TO-220 1.49 
AF-IF Strip dete ctor DIP 2.93 
AM/ FM/ SSB Strip DIP .53 
Pos V Reg mDIP 2.42 
2w Stereo amp DIP 1.16 
2w Audio Amp D1P 1.13 
.6w Audio Amp mDlP 1.52 
La Noise Dual p reamp DIP 1.52 
Lo Noise Dual preamp DIP .71 
Prec V Reg DIP .89 
Timer mDIP .89 
Dual 555 Timer DIP 1.49 
Phase Locked Loop DIP 2.48 
Phase locked Loop DIP 2.48 
Phase locked loop DIP TO-5 2.38 
Funclion Cen mDIP To-S 2.25 
Tone Decoder mDIP 2.66 
Operational AMP TO-5 or DIP .26 
Hi Speed Volt Comp DIP .35 
Dual Difference Com pa r DIP .26 
V Reg DIP .62 
Dual Hi Perf Op Amp DIP 1.07 
Comp Op Amp mDIP TO-5 .32 
741 Dual Op Amp DIP or To-S .71 
Freq Adj 741 mDIP .35 
FM Mulpx Ste reo Demod DIP 1.07 
FM Mulpx Stereo Demod DIP .74 
Dual Comp Op Amp mDIP .62 
Siereo multiplexer DIP 2.48 
DuallM 211 V Comp DIP 1.70 
Quad Amplifie r DIP .35 
Core Mem Sense AMPL DIP .71 
Voltage conlr. osc. DIP 4.25 
9 DIG l ed Cath Orvr DIP 2.25 
Dual line Dri",er DIP 1.75 

Pe repheral Driver mDIP .35 
Du;al Peripheral Driver mDIP .35 
(351) Dual Peri ph Driver mDIP .35 
Quad Seq Driver for LED DIP .71 
Hex Dig it driver DIP .80 

mDIP Sl.75 
MM5016 500/512 bit dynamic mDIP 1.59 
SlS-4025 QUAD 25 bit 1.29 

Satisfaction guaran teed. Shipment will be made via first mail in U.S., Canada and 
Mexico within 5 days from receipt of order. Add $.50 10 cO\'er shipping and handling 
for orders under 525.00. Minimum order $5.00. California residents add sa les lax. 

DTL 
930 S .15 937 
932 .15 944 
936 .15 946 

.15 949 

.15 962 

.15 963 

.15 

.1 5 

.15 

INTERNATIONAL ELECTRONICS UNLIMITED 
.It P.O. 

h .... ""., 

BOX 17081 MONTEREY, CA. 93940 USA 
PHONE (408) 659-3171 



It all boils down to de­
fining the concept of 
"good," a problem which 
is equally applicable to the 
consideration of human 
operated dictatorships. 

executed for anti-Colossus actions, their 
deaths being judged insignificant by 'com­
parison with the benefits of a Colossus d ic­
tatorship. 

"War is forbidden," Colossus tel ls the 
world , quantifying war as "any hostile ac­
tion that resul ts in the death of 50 or more 
humans ." This is publicly announced along 
with news of the missile realignments. 

An even more radical disregard for human 
rights in carrying out a primary mission is 
the action of the HAL 9000 in 2007. HAL 
sees its number one priority as the successful 
completion of the outer planets exploration 
voyage; when the crewmen recognize that 
HAL has gone awry and attempt to rebel 
against its control, it very nearly succeeds in 
wiping out every trace of human life aboard 
by adjusting its life support functions. 

What is "Good"? 
These and other examples all boil down 

to the problem of defining the concept of 
"good," a problem which is equally appli­
cable to the consideration of human oper­
ated dictatorships . Adolf Hitler has some­
times been described as a man trying to do 
what he thought was best for the human 
race : purifying its gene pool , eliminating war 
by eliminating all those who would oppose 
him, and so forth. Indira Gandhi undoubt­
edly does not feel that she has been unduly 
suppressing rightfully free expression, but 
rather that she has acted to preserve peace 
in her country by damping dissention . 
Richard Nixon contends that he acted for 
the public "good." A parent adjusts his chil­
dren's liberties in accordance with his view 
of their welfare. When a hurricane hits the 
Gulf or East Coast, martial law is declared 
for the public's benefit. 

For each of these examples, most people 
will have ready opinions on which are de­
spicab le and which are right and natural. 
And yet, they al l boil down to the same 
question : What should be the prime goal of 
a government, whether it is large or small in 
scale? 

Should Asimov's Three Laws of Robotics 
be adopted? They seem rather thorough, 
right? But what if one man is about to shoot 
another and the computer has to decide be­
tween preventing this injury by killing the 
first man (thUS violating the same law it 
would be taking action to obey), or avoiding 
injury to the first man and allowing injury 
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to the second? Logically, whichever course 
of action or inaction it adopts would violate 
the law. 

Isn't this really just a small scale analog 
of whether to coldly kill a few thousand 
people to make things better for other thou­
sands or millions? 

The answers seem to depend on one's in­
dividual political stance, regardless of 
whether the dictator uses nerves or logic cir­
cuits. 

One very big difference between the two, 
however, is the effectiveness of its enforce­
ment. With humans running the show, there 
is immense difficulty in obtaining total com­
pliance because of the inability to watch 
everybody all the time. From Rome to Com­
munist China, totalitarian regimes have al­
ways had some dissidents who have managed 
to communicate with each other and con­
duct some degree of covert activity. 

For a monster computer, however, sur­
veillance would be much less of a problem. 
In 2007, the input lenses scattered through ­
out the ship made it virtually impossible for 
the crewmen to conspire without HAL's 
knowledge . In Gerrold's book, HARLIE 
knows about every telephone conversation 
and every letter written on the electric, auto­
matic ed iting typewriters. I n some corpora­
tions today , this very condition would exist 
if the computer were sentient. The connec­
tions are already there . 

And if the governing computer could 
know virtually every action of its potential 
rebels, rebellion might not be ab le to exist. 
In his first inaugural address, in 1861,Abra­
ham Lincoln said: 

"Th is country, with its institutions, 
belongs to the people who inhabit it. 
Whenever they shall grow weary of the 
existing government, they can exercise 
their Constitutional right of amending 
it or their revolutionary right to dis­
member or overthrow it." 

With a computerized dictator in charge, both 
of those options cease to exist unless one 
can manage to physically dismember it. 

If the computer is born for a "national 
security" goal, like Project 79 or Colossus or 
Guard ian, the chances are that the most 
stringent security conceivable to a paranoid 
military planning staff will have been imple­
mented, making access to the crucial areas 
impossible or nearly so. And the machine 
would not readi ly allow any breach of this 
security, since its own security would quite 
likely be viewed as an integral part of the 
road to its prime mission. As Caidin wrote, 

"Wou ld this thing be willing to die 
for you and me? Ahh, would it make 
this sacrifice? Would it, could it , com­
prehend what you and I, this instant, 



know to such depth and with such 
meaning? . .. Until that thing is ready 
to die fo r you or me, fo r an id eal or a 
principle, for generations yet unborn, 
. .. it is as dangerous as a viper ... . Be­
cause .. . then it is the ego supreme . If 
it cannot sanction its own passing 
from consciousness, forever , do you 
know what you are creating?" 

"A God Machine ." _ 
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WRY PAY MORE 
FOR ALTAIR MEMORY 

8,192 -8 BIT WORD KIT 
ON SINGLE CARD 

$28500 

.PLUG DIRECTLY INTO 8800 

.8800 RUNS AT FULL SPEED 
• LOW POWER STATIC RAM 
• 100% INDUSTRIAL COMPONENTS 
• EASY INTERFACE TO HOME BREW 
.50/50 GOLD PLATED EDGE CONTACTS 
• EPOXY BOARD WITH PLATED THRU HOLES 
• 8K OR 4K WITH EXPANSION 
• JUMPER PROGRAM 4K OR 8K SLOT 
• DETAI LED THEORY AND ASSEMBLY 

8K LOW POWER RAM KIT : 8KLST $285.00 
$159.00 
$139.00 

4K LOW POWER RAM KIT : 4KLST 
4K EXPANSION FOR 4KLST: 4KXLST 

PLUS SHIPPING 
WRITE TO DA VE (K6LKL) at 

DUTIOIIGI 
P.O. Box 9160, 

Stockton CA 95208 

"CALIF . RES. ADD SALES TAX 
"MASTER CHARGE - OK 
"BANKAMERICARD - OK 

Amateurs Access Computer Via Satellite 

On October 9, 1975 , two radio amateurs 
made the first cla imed remote access of a 
computer not onl y by means of a two way 
radio link, but also through a communica­
tions relay satellite. 

This milestone was initiated by W. Frank­
lin Mitchell Jr., operator of Amateur Radio 
Stat ion WB4BWK in Due West, South Caro­
lina, when he transmitted an " execute pro­
gram" command to a Mod 8 Microcomputer 
10 ca ted at Amateur Radio Station 
VE2BYGj3 operated by Randall S. Smith in 
Barrie, Ontario, Canada. Rand y has since 
changed hi s call sign and is now known as 
VE3SAT. 

Rand y's microcomputer received the 
command relayed by means of the AMSAT­
OSCAR 7 satellite and executed the stored 
program, transmitting a preset message from 
VE2BYG/3 to WB4BWK. The data was 

transmitted in ASCII code at a ra te of 110 
baud . The Federal Communica tions Com­
mission has granted a wa ive r to Radio 
Amateurs interested in computers and radio 
Teletype all ow ing them to transmit ASCII 
coded in fo rmation through the satellite. 

Both Rand y Smith and Frank Mi tchell 
are members of AMSAT, a non profit 
wor ld wide organ ization of rad io amateurs 
based in the Washington DC area. AM SAT 
also manages the day to day operation of the 
AMSAT-OSCA R 6 and 7 space sa telli tes. For 
more in fo rm at ion about AMS AT and its 
activit ies wr ite to AMS AT, Box 27 , Washing­
ton DC 20044. 
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Joe Kasser 
AMSAT 
PO Box 27 

Wash ington DC 20044 



An 8080 

Microprocessor 

Op Code Table 

0 2 3 4 

00 NOP LXI B STAX B INX B INR 
01 DAD B LDAX B DCX B INR 
02 LXI D STAX D INX D INR 
03 DAD D LDAX D DCX D INR 
04 LXI H SHLD INX H INR 
05 DAD H LHLD DCX H INR 
06 LXI SP " STA INX SP INR 
07 DAD SP LDA DCX SP INR 

0 2 3 4 

10 MOV B,B MOV B,C MOV B,D MOV B,E MOV 
11 MOV C,B MOV C,C MOV C,D MOV C,E MOV 
12 MOV D,B MOV D,C MOV D,D MOV D,E MOV 
13 MOV E,B MOV E,C MOV E,D MOV E,E MOV 
14 MOV H,B MOV H,C MOV H,D MOV H,E MOV 
15 MOV L,B MOV L,C MOV L,D MOV L,E MOV 
16 MOV M,B MOV M,C MOV M,D MOV M,E MOV 
17 MOV A,B MOV A,C MOV A,D MOV A,E MOV 

0 2 3 4 

20 ADD B ADD C ADD D ADD E ADD 
21 ADC B ADC C ADC D ADC E ADC 
22 SUB B SUB C SUB D SUB E SUB 
23 SBB B SBB C SBB D SBB E SBB 
24 ANA B ANA C ANA D ANA E ANA 
25 XRA B XRA C XRA D XRA E XRA 
26 ORA B ORA C ORA D ORA E ORA 
27 CMP B CM P C CMP D CMP E CMP 

0 2 3 4 

30 RNZ POP B JNZ JMP CNZ 
31 RZ RET JZ CZ 
32 RNC PO P D JNC OUT * CNC 
33 RC JC IN CC 
34 RPO PO P H JPO XTHL CPO 
35 RPE PCH L JPE XCHG CPE 
36 RP PO P PSW JP DI CP 
37 RM SPHL JM EI CM 
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B 
C 
D 
E 
H 
L 
M 
A 

B,H 
C,H 
D,H 
E,H 
H,H 
L,H 
M,H 
A, H 

H 
H 
H 
H 
H 
H 
H 
H 

Robert Baker 
34 White Pine Dr 
Littleton MA . 01460 

Here is another way of looking at the 
operation codes of the 8080 microprocessor, 
useful when you attempt to read the octal 
dump of a program stored in memory. Use 
the first two octal digits of the op code to 
pick a line in the table. Then scan across to 
the column underneath the th ird octal digit 
to find the corresponding mnemonic for the 
octal code. For example, if the dump says 
324, look at line 32 and across column 4, 
where you find the mnemonic CNC (call a 
subroutine if the carry flag is false) fo llowed 
by two asterisks indicating that two operand 
bytes are associated with this instruction. 
One asterisk is used for each additional byte 
required for the operand of the instruction. 
Unimplemented instruction codes are indi­
cated by a dash (- ) in place of a mnemonic.-

5 6 7 

DCR B MVI B * RLC 
DCR C MVI C * RRC 
DCR D MVI D • RA L 
DCR E MV I E • RAR 
DCR H MVI H • DAA 
DCR L MVI L * CMA 
DCR M MVI M • STC 
DCR A MV I A • CMC 

5 6 7 

MOV B,L MOV B,H MOV B,A 
MOV C,L MOV C,M MOV C,A 
MOV D,L MOV D,M MOV D,A 
MOV E,L MOV E,M MOV E,A 
MOV H,L MOV H,M MOV H,A 
MOV L,L MOV L,M MOV L,A 
MOV M,L HLT MOV M,A 
MOV A, L MOV A,M MOV A,A 

5 6 7 

ADD L ADD M ADD A 
ADC L ADC M ADC A 
SUB L SUB M SUB A 
SBB L SBB M SBB A 
ANA L ANA M ANA A 
XRA L XRA M XRA A 
ORA L ORA M ORA A 
CMP L CMP M CMP A 

5 6 7 

PUSH B ADI RST 0 
CAL L * . ACI RST 1 
PUSH D SUI RST 2 

SB I RST 3 
PUSH H ANI RST 4 

XR I RST 5 
PUSH PSW ORI RST 6 

CPI RST 7 

(each * indicates an extra instruction word ) 



HEA VY DUTY POWER SUPPLIES 

These heavy duty power 
supplies are ideal as a 
general purpose lab sup· 

ply, micro·comfJuter supply, 
etc. All have constant volt· 

age transformers and lurge 18,000 mfd 35v. elec. filter caps for filter · 
ing . In addition, the + and - lOv and -3.6v outputs have seperate 
semiconductor regulators, which are voltage adjustable. Each is 
22Yo" long, GY2" wide, 6" high. Shipping weight 26 Ibs. 

B5313 .... 0utputs at -3Ov @ 1.5 amp, +3Ov @ .5 amp, -10v 
@ 1.5 amp, +1 Ov @ .5 amp, and -3.6v @ 1.5 amp . 85 watts. 
STOCK NO. 85313 $24.50 each 

B5314 .. .. 0utputs at -3Ov @ 1 amp, +30v @ .5 amp, -10v 
@ 1 amp, and +10v @ .5 amp. 60 watts total. 
STOCK NO. B5314 $19.50 each 

B5342 .... 0utputs at -3Ov @ 1.5 amp, +3Ov @ .5 amp, -10v 
@ 1.5 amp, and +1 Ov @ .5 amp. 80 watts total. 
STOCK NO. 85342 $22.50 each 

This power supply is surplus trom a maker of 
computer peripherals. It has outputs of +5v 
@ 5 amps, -5v @ 500ma, +12v @ 2.5 amps, 
and -12v @ 200ma. All voltages are well 
filtered and regulated. Ideal for your micro · 
or mini· computer . All are tested & working. 
101'2" It 13Y:." It 7" high, shipping weight 22 Ibs. 
STOCK NO. 85312 $34.95 

DATA I NPUT KEYBOARD HDLlSI NG 

This high impact plastic 
housing was part of a 
famous n2;ne programmable 
desktop calculator . It is tan, 
has the general appearance 
of a typewriter case, and is 
ideal for many types of camp· 
uter keyboards. Mounting __ 
center for the keyboard is 15'1.". 
The re~dout 'space is 15" It 4" . • ~ 
Overall size is 18" It 18Y:." It 61'2". 

3 Ibs. Will e~sily house an entire \o~=========~~ 
TVT or micrpcomputer. Prepunched "-
hole in rear for a muffin fan. The opening in the top may vary rom 
the one shown in the drawing. 
STOCK NO. B9176 $2.75 each , 2/7 .00 

~~~~d ~~?r~': k~~b~ W~I~;~~cr~:'.~~~~~~~~~ A 
finish . LotAst dlstrillutor· lJrlce $ .65 to 1.05 each. V 
ALCO NO 0.0. It HT. DEL TA NO. PRICE 
K S 500A .500" x .625" w/ sk irt fl6176 .40 ea . 10/ 3.50 
K 700A .750" x .620" (l6177.40 ea. 10/ 3 .50 
K 1250A 1.250" x .750" B6178 .50 ea, 10/4.50 

2502 AY-5-1013 UART 

8rand new, tested, General Instrument A Y·5·1013 UART 
(Universal Asvnchronous Receiver/ Transmitter). This 
40 pin IC is pin campa table with Signetics 2536, T/'s 
TMS6012, SMC COM2502, etc. The UART is the 
standard buildinq block for parallel to serial and serial 
to parallel conversion, serial communication, etc. A must 
for TVTs, cassette interface, RS·232 interface, etc. 
STOCK NO. 83119 $3.95 each 

AUTOTRANSFORMERS 
120v to 240v step·up or 240v to 120v step·down autotransformer, 
150 watts . 3lbs. STOCK NO. B9844 $3.50 each, 3/9.00 

2 KVAautotransformer. Taps at 105, 110, 115, 120, & 125 volts. 
Ideal for boosting voltage during brown·outs for TVs, etc. 
STOCK NO. 89861 11 Ibs. $8.95 each, 2/16.00 

KEYTOPS & SWI TCHES 
TO MAKE YOUR OWN KEYBOARD 

. . 
KEYBOARD 

We have a large selection of KEYTOPS and SWITCHES, made by 
RAYTHEON CO. The key tops come in black, grey and white, 
with contrasting legends. The switches mate with the tops, and are 
magnetic reed switches. The following combinations are available: 

54 key typewriter set, keys only, black K9276 2 .95 
54 key typewriter set, keys only, grey K9278 2.95 
54 key TTY set, no symbols white K9279 2 .95 
54 key TTY set, with symbols white K9282 2.95 

54 key set, keys & switches black K9288 30.00 ' 
30.00 
30.00 
30.00 

54 key set, keys & switches grey K9290 
54 TTY set, no symbols keys & Sw. White K9291 
54 TTY set , with symbols, keys & Sw. whiteK9291 

11 Key Numeri c set. Keys only 
11 Key Numeric set, Keys only 
11 Key Numeric set, Keys only 
12 Key numeric set, Keys only 

Black 
Grey 
White 
white 

11 Key Num.set, keys & switches Black 
11 Key Num. set, keys & switchesGrey 
11 K ey Num. set , keys & switchesWhite 
12 Key Num. set, keys & switcheswhite 

Blank key 1 Y, keys wide 
Blank key 2 keys wide 
K9297 A with switch 
K92978 with switch 

white 
white 
white 
white 

K9283 
K9284 
K9295 
K9286 

K9293 
K9294 
K9295 
K9296 

1.50 
1.50 
1.50 
1.50 

7.00 
7.00 
7.00 
7.50 

K9297 A 3/ .25 
K9297 B 3/ .25 
K9298A 3/2 .00 
K9298 B 3 / 2 .00 

KR·2376 KEYBOARD ENCODER ROM 
This IC Ke\'uoard Encoder is ideal for use with the abovc key­
board sets,'or with any other kt·yhoard . Made hy Gcnerallnst., 
this 40 pin IC leatUrt'>' TTL/nTt , or MOS compatable output~, 
external pari~' sele(,tion, 2 k('} roll-o\'cr, N-ke~' lockout , self 
containcd oscillator, and ,;tati" char!!;(. protection of all inputs 
and outputs. Tlti, ehip is Jll'o~l'amml'd for ASCII ('ode output,.; 
for 88 ke}s ill th,- Norlllal mod .. , IIsin!! ,-xtl'rnal Shifl opl'ralion. 
In the Shiftlllod", it i .. pWh'T3nlllll'd lor EBClHIl outplll><. New, 
t .. sted , witil data ';/"-"!>. C.1. I11IIlIh1'1' KR·2376·IO. 
STOCK NO. 113118 $9.95 each 

2704 X 4 81T MEMORY BOARD 

Have you ever loaded a long 
program into memory, only to 
have the power fail? Lost the 
entire program, huh? If so, you 
know the value of having a nOli' 
volatile magnetIc core memory. 
We have acquired these core 
memory boards, made by 
Burroughs. They appear to be 
52 It 52 It 4 bits wide (2704 
bits It 4), for a total of 10,816 
bits. Unfortunately, we don't have data, but for the modest price we 
are asking they are well worth the effort to figure out . 71'2" It 9" It 
1'l1." . Shipping weight 2lbs . Less than 1110 cent per bit! 
STOCK NO, B5316 Core Memory Board $9.95 each, 4/35. 

256 X 4 BIT CORE ~.JIEMORY BOARD 
.- '- - - -! ) 

. .' : ' .. . J 

: ' .. ,,' . . 
11111 • " 

Another non·volatile magnetic core 
memory board . This one was originally 
made for one of America ' s largest calcu· 
lator manufacturers. It is a complete 

256 bit It 4 bits wide m emory-board (1024 bits). Complete with 
core drivers and sensors. 6%" wide It 3*" high, 1 lb. With limited 
data . QUANTITY LIMITED. 
STOCK NO. B5203 $9.95 each 

MT568 dual 15 volt regulator IC. Tracking regulator, 15v 
@ 100 ma each. 14 pin DIP. STK NO. 84481 $1.50 ea, 4/5.00 

MI N I MUM OR DE R $5.00. I nclude sufficient postage , e><ce" 
refunded . Send for naw 88 page Catalog 15, bigger than ever . 

BANKAMERICARD and MASTEnCHARGE 
now accepted, minimum charge $15 .00. Please 
include all numbers. Ph.one orcJ.ars 8r<:eptar:l . • _._-----------------------------------------------------------------------------' 



Carl Helmers 

Getting Inputs from 

Joysticks and Slide Pots 

Have you ever wo ndered how to ge t 
inputs from joys ti cks and slide pots fo r 
interac tive game contro l purposes? A joy­
stick is a two dimensional po tentiometer 
contro l of the kind ofte n seen in model 
aircraft radi o control rigs. A slide pot (or 
conventi ona l pot ) is ju st a one dimensional 
version of the same concept of interact ive 
control. To use the info rm at ion obtained 
from such a potentiometer in the compu ter 
it must be conve rted in to two binary in te­
gers. An inex pensive osci ll ator, two 
counters, a fo ur bit outpu t latch and one 
NAND ga te sec tion are nee ded in addi t ion to 
a standard 8 bi t bu s 10 in te l'face and a 
simpl e se t of softwa re routines. The ideas in 
this ar ticl e can be adapted to any compu te r, 
alth ough sa mple subrout ines are shown for 
the 8080 an d the 6800 mic rop rocessors. 

EX TERNAL 
+5V + 5V 

CONTROL 
SYS TEM 

R3 

~ 150D. 

18 
LOG IC 

4 
" 1" 

The Method 

The pro blem to be so lved is turning a 
mechanica l signal into th e corresponding 
value of a digital word used by the program. 
The mechanical signal is the positio n of the 
joystick, slide pot or conve ntional shafted 
po tent iometer. The electronics can immed­
iately measure this position by measuri ng 
the res istance of a potentiometer. The pro b­
lem thus evo lves into loo kin g fo r a way to 
conver t a res istance into a bi nary meas­
urement. 

There are many di ffe rent ways to accom­
pli sh thi s task. The particular method chosen 
here is to convert the measurement into a 
frequ ency th rough an osc il lator. The fre­
qu ency is measured under direct contro l of 
the co mpu ter program using an 8 bi t coun ter 
with the CPU clock as a time base. To 
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Figure 7: The hardware of an input device for interactive manual controls consists of an 
oscillator, t wo counter circuits, an output latch and a NAND gate section. This hardware must 
be driven by a suitable program. 
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accomplish this conversion, the processor 
must execute a simple f ive step process : 

1: Clear the counter, 
2: Turn on the counter, 
3: Wait 2 mil liseconds, 
4: Turn off the counter, 
5: Read the count. 

The result is the number of cycles during a 
two millisecond period. For the ci rcuit of 
figure 1 this number wi ll range from ·1 to 
about 240. The relationship of freq uency to 
control position depends primarily upon the 
resistance to frequency conversion function 
of the oscillator and the linearity of the 
potentiometer. The accuracy of the conver­
sion will not necessari ly be high - but the 
intended app lication as an interactive con­
trol input more than makes up for that 
failing. For a game contro l app lication such 
as Space War or Pong, accuracy of the 
conversion function is not a paramount 
concern, so long as it is reasonably repeat­
ab le within limits of human perception. 

The Hardware 

The res istance to frequency conversion is 
performed by IC1, an NE555 timer inte­
grated circuit which comes in an 8 pin mini 
DIP package (see figure 1). The timer is set 
up as an oscil lator with frequency (f) of 
oscillation determined by R1, R2, R3 and 
C1 : 

f = 1.44/ ((R1 + R3 + 2*R2) *C1), where 

f is the frequency measured in kHz, 
R1, R2, and R3 are all measured in kO, 
and 
C1 is measured in uFo 

The resistances and capacitance used are 
chosen so that the frequency wil l range from 
about 0.75 kHz to about 122 kHz as the 
control R 1 is varied from 100 kO to 0 kO. 

A linear potentiometer is not recom­
mended because of the re lationsh ip between 
changes in frequency and resistance as il lus­
trated in table 1. A I inear potentiometer 
provides for resistance changes proportional 
to the position of the shaft. The relationsh ip 
between resistance and frequency, on the 
other hand, is not linear. Therefore, the 
relationship between position of the shaft 
and frequency is not linear if a linear 
potentiometer is used. To solve this prob lem 
to some extent, a logarithmic potentiometer 
may be used; it is often ca lled an "audio­
taper" because of the relationship between 
the position of the shaft and the sensitivity 
of the ear. This potentiometer will not per­
fectly compensate for the non linearity of 
the resistance and frequency relationship. 
However, it is quite an improvement. 

Table 7: Frequency (rounded to nearest 0.5 
kHz) versus Resistance of R7. (R2 = 440 
Ohms, R 7 = 750 Ohms, C7 = 0. 02 uF) 

kilohm kilohertz 

100 0.5 
90 1.0 
80 1.0 
70 1.0 
60 1.0 
50 1.5 
40 2.0 
30 2.5 
20 3.5 
10 7.0 

9 7.5 
8 8 .5 
7 9.5 
6 11 .0 
5 13.0 
4 15.5 
3 20.0 
2 27.5 
1 45.5 
0.5 66.0 
0 122.0 

A control register is provided by the 7475 
circuit (IC2). This circuit is connected to the 
output side of the 10 port (POTI N). The 
two lines DO and D1 of the output side of 
POTIN are used to control the circuit. The 
GATE line is used to contro l whether or not 
the oscillator output is allowed to reach the 
counter. A 1 bit output enables counting. 
The CLEAR line is used to reset the 
counters prior to beginning a measurement. 
This line is connected direct ly to the asyn­
chronous clear inputs of the counter circuits 
IC3 and IC4. A 1 bit output clears the 
cou nters. 

The counters used to measure the fre­
quency are 74193 circuits (IC3 and IC4) 
which are wired for 8 bits. Following a clear 
operation, a 2 mi ll isecond GATE signa l wi ll 
result in a measurement. 

Not shown in figure 1 is the specific bus 
interface circuit required to connect this 
periphera l to your computer. The software 
of this article assumes only that hardware of 
your system can decode the required output 
operation to the 7475 (IC2), and can read 
the 8 bits coming out of IC3 and IC4. 

The Software 

Tab le 2 presents a subroutine ca lled 
POTREAD written for the Motoro la 6800 
processor design, and table 3 performs the 
equivalent program on an Intel 8080. Both 
listings are done in a symbolic assembly 
language format with comments to explain 
the operations. I n both listings assumptions 
are made about the 10 operations invo lved. 
For the 6800, the POTREAD procedure 
assumes that the memory address space 
location POT I N is implemented as the inter-
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Table 2: Symbolic assembly code of POTREAD implemented for a 6800 
instruction set. This procedure assumes that the potentiometer input device 
of figure 7 is located at paTIN in the memory address space of the 6800 
computer. It also assumes that A LPHA is the memory location which is to 
receive the latest inpu~ and that a subroutine MILL! exists which implements 
a 7 millisecond wait. 

POTREAD LDAA 
STAA 
DECA 
STAA 
JSR 
JSR 
CLR 
LDAA 
STAA 
RTS 

#2 
POTIN 

POTIN 
MILLI 
MILLI 
POTIN 
POTIN 
ALPHA 

binary '00000010' is the clear command 
which is sent to the device register; 

binary '00000001' is the count enable command 
which is sent out to start measurement; 

call on MI LLI for a one millisecond wait; 
call MI LLI to wait once more; 
turn off the counter with binary '00000000'; 
read the count via input side of interface; 
save it in ALPHA and 

return to the caller; 

Table 3: Symbolic assembly code of POTREA D implemented for an 8080 
instruction set. This procedure assumes that the potentiometer input device 
of figure 7 is located at a parallel interface decoded for device address paTIN. 
It also assumes that A LPHA is a memory location which is to receive the 
latest input and that there exists a subroutine called MILL! which implements 
a 7 millisecond wait. 

POTREAD MVIA 
OUT 
DCRA 
OUT 
CALL 
CALL 
MVIA 
OUT 
IN 
LXIH 
MOVM 
RET 

2 
POTIN 

POTIN 
MI LLI 
MILLI 
o 
POTIN 
POTIN 
ALPHA 
A 

binary '00000010' is the clear command 
which is sent to the device register; 

binary '00000001' is the count enable command 
which is sent out to start measurement; 

call MILLI for a one millisecond wait; 
call MILLI to wait 2 ms total; 
binary '00000000' is the stop command 

which, is sent out to end measurements; 
read the count via input side of interface; 
set up address of ALPHA; 
save count in ALPHA; 
return to cal ler; 

Table 4: The MILL! procedure specified in symbolic assembly language for 
the 6800 processor. The timing calculation is shown in the left hand columns; 
the jSR which calls MILL! from the main program is shown for purposes of 
the timing calculation. When the return instruction (RTS) is completed, 
exactly 7.000 ms will have elapsed between the completion of the instruction 
preceding the jSR and the beginning of the instruction following the jSR, 
assuming that the CPU has a 7.000 MHz crystal controlled oscillator. 

Note: Not all 6800 systems have 7.0 MHz CPU clocks. To adjust timing pick 
a new constant instead of 762, and possibly balance with Nap or nullbranch 
instructions. 

Time Time 
(Ils=cyclei Total Label Op. Operand Commentary 

9 9 JSR MILLI main program calls MI LLI; 
4 13 MILLI PSHA save A register in stack; 
2 15 LDAA #162 decimal 162 loop count; 

162 x 2 339 MILOOP DECA count decremented and tested 
162 x 4 987 BNE MILOOP to keep loop going on; 

4 991 BRA NEXT time wasting null branch; 
4 995 NEXT PULA restore A from stac k; 
5 1000 RTS back to the caller; 
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face to the peripheral of figure 1. For the 
8080, the procedure assumes that the 10 
device with a symbolic code POTIN is 
implemented as the interface. It is an inter­
esting exercise which is left to readers to 
perform, comparing the number of bytes 
requ ired and the execution time requ ired on 
the two machines, assuming comparable 
operation near the highest possible clock 
frequency. The result will be found to be 
similar. 

The subroutine MILL! is intended to be a 
1000 microsecond delay implemented either 
by reference to a hardware realtime clock, or 
as a timing loop with constants adjusted to 
the clock frequency of your computer. The 
concepts of creative time wasting described 
by Jim Hogenson in his article "Can Your 
Computer Tell Time" (in the December issue 
of BYTE) can be applied to the problem of 
writing such a program for your particular 
computer. An example for a 6800 is shown 
lin table 4. 

What's Next? 

This article has illustrated a simple analog 
to digital conversion input device which can 
be implemented inexpensively. The uses to 
which you put this idea are up to your own 
imagination. The electronic music person 
can use this kind of input to control 
parameters like tempo and timbre variations. 
The model railroad buff could use this 
conversion to input engine speed informa­
tion. The amateur radio operator cou Id use 
such an input as one way to control the 
speed of machine generated Morse code 
transm ission. The space war freak can use 
this type of a device for the input of heading 
and velocity information taken off a joy­
stick. This is by no means an exhaustive 
catalog of appl ications which can take ad­
vantage of a simple conversion of this kind.-
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