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the pint size computer that does it all.
The SRI-1000 Basic is built around National Semicon-

ductor's “PACE”. . .

one of the most powerful 16-bit

processors available. The system includes full keyboard
control, status panel, 4K RAM*, Expandable Prom and
rear panel connector access. Unit is completely assem-
bled and tested in a compact, desk-top enclosure.
*Additional RAM Available

Options for Above:

Cassette Interface (Includes
Tape Program)

Video Interface (R.F. or Video)

Modem

RS-232 Interface

TTY Interface

TTL Interface

Parallel Interface

Complete Video Display
Assembly (Room for Floppy
Disc)

Floppy Disc

Line Printer

Tape Reader

Export Version Available

Note: All Above are Assembled
and Tested.

Send Cash or Check (MasterCharge or
BankAmericard) with order to:
SYSTEMS RESEARCH, INC.
P.O. Box 151280
Salt Lake City UT 84115
801-942-1093
Add $ 500 for Postage and Handling.
BankAmericard #
Master Charge #
Exp. Date
Signature

MIKRA=D

Replaces 8080

2102 1k RAM

output.

9080 Microproc. . .. ..

91L02 1K low power RAM
ASCII Keyboard Kit . .
FEATURES: Full 55 key, reliable scanning logic, N
key rollover, TTL compatible parallel output. Also
available-serial output, parity bit, TTY current loop

*
Other
kits available:

1702 PROM Programmer 125.00
8223 PROM Programmer  79.50
Audio cassette interface 69.50
CRT TV display

Write for information on our INTELLIGENT TERMINAL
and other computer products

MIKRA-D
P.O. Box 403,
Holliston MA 01746

Inc.,
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compilers, stack, assembler,
mnemonic, opcodes,
disavowal.

A uP could be used as the
heart of an automatic
bowling scorer, getting pinfall
data, machine position data,
bowler ID data and special
information for error
correction — and in turn
would control the printer (or
TV display) error correction
display, etc. I have special
interest in such a machine! A
machine exists, implemented
with IC logic — but what
power has a uP??
Programming the uP must
come after a good knowledge
of its inner workings and a
good mental model is
developed.

I hope BYTE magazine
will try to get to the basics of
computing using the uP. What
jobs are they fitted to? Could
an 8080 be used for:

1. A complex
machine control?

2. A computer like HP-65?

3. Bowling computer?

4. Automatic machine
controls — various.

I hope your magazine will

direct some effort towards

people with needs and
interests like mine.

Pat Murphy

Muskegon MI

pin-ball

Yol shouwld be
straightened out on the
circulation error by now, Pat.
We’ve had some articles on
basics to date, and will
continue to do so in future
issues.

LOGICAL
COMPLEMENT

Dear Mr. Helmers,

I was struck by vyour
editorial in the October 1975
issue, “The Home Brew
Voder,” because I have long
wanted to be able to use a
small computer for exactly
the opposite purpose. I want
to be able to speak into a
microphone and have an
electric typewriter type out
the words I am saying.

[ am a writer and, speaking
as a writer, it has always been
the most tedious (if
necessary) chore when

researching material to have
to copy out my source
material by hand, to make
notes by hand, and then to
rewrite my first drafts by
hand (and by “hand” I mean
by typewriter also). It would
be much easier and more
accurate when researching
source material especially to
be able to read the material
out loud and have an accurate
typescript made
automatically, or, what
amounts to the same thing, to
read the material into a tape
recorder Tfor later
transcription . . .

... If you or any of your
readers can convert this idea
of mine into practical
circuits, I would certainly
appreciate it, and I am sure
the idea is commercially
viable as well.

M. Krieger
37 Eighth Ave.
Brooklyn NY 11217

THE AUDIO CASSETTE
TOWER OF BABEL

Dear Mr. Helmers,

Congratulations! I am glad
to see a real magazine
exclusively devoted to the
“do it yourself”” computer
enthusiast — now [ don’t have
to buy an audio or electronic
magazine for one article
about computers.

You are right about the
three areas to cover —
hardware, software and
applications. However, there
is another area that ties these
three together and without it
we would have chaos — that
area is standards!

Now that so many
manufacturers are getting
into tne computer field

everyone wants to do their
own thing. That’s fine — but,
we do need standards. It is
not really important what
goes on in the ““black box’ or
how fancy the operating
system is as long as we can
swap programs and they will
run without having to rewrite
them.

As the first magazine in
the field, you can be the
driving force in helping to
prevent a “Tower of Babel.”
We need a specification
spread sheet so that



Cod

7400N TTL ®w

JAMES CHRISTMAS SPELCIALS

MICROPROCESSOR COMPONENTS '\

partculer

swplication

p ] . TTL/LINEAR CK & CALC. CHIPS 1 9 95
SN7400N 16 SN7451N 21 SN7415IN  1.25 INGOOT Juvw 1 l\mn 156100 7400  Gate 75100 MMS531IN 6 Digit $2.95 8008 — . 2102 — -
SN7401IN 16 SN7453N 21 SN74153N 135 IN4002 100V @1 Amp 15S1.00 7447 Decoder 79 MM5312N  4-Digit 295 =
SN7402N 21 SN7454N a1 SNTA15AN  1.25 IN4003 200V @1 Amp 15’5100 7490 Counter 49 MMS3I13N 6 Dignt 295 ceu's RAM'S
SNI40IN .16 SN7459A 25 SNTA155N  1.21 IN4OO4 400V @1 Amp 155100 74100 8 Bit Latch 99 MMS3IAN 6 Digi 295 S mm L BEXL Sl - - S:43
SN7404N 2 SN7460N 2 SN74156N 130 IN4148  Switching 205100 74154 Decoder 99 MMB3IGN 6 DwitAlarm 395 :‘543 f:“: :‘n:: 2008 |;3 :J |||u] ‘x.: Dynamic 295
SN7405N 24 SN7470N 45 SN7415IN 1,30 74197 Counter 75 MMG725N 8 Digit4 Funt. 185 UARTS e il e e
SN7406N ah SN7472N 39 SN74160N 1,75 TRANSISTORS LM30TH-LM741H 4/81.00 MMS5736N 6 Digitd Funt. 195 AY - 51013 6.95 7010 1Kx! f,mm 2995
SNAOIN  4b SNTAT3N 45 SNJATGIN 145 IN2907APNP Switching  GiS1.00  LMIZIN-CQuad 741 119 MMS738N 8 Digitb Funt. 2.95 PROM'S 7489 x4 Stanc 249
SN740BN 25 5 SN74163N 165 IN2222ANPN Switching /1,00 LM309H 5V Reg 05 19 26 Awg RIBBON CABLE 822 32x8 Prom 300 8101 Kl Static 795
SNI40IN 25 80 SN74164N  1.65 2N3904 NPN Amp 5/S1.00  LM30IK 5V Reg TO-3 99 ) P Minimum 196 101t a2 Eeen Ieie sl ey St 1%
SN741ON 20 a1 SN74165N  1.65 2N3906 PNP Amp 6/51.00 4 Cond 291 25M. e : " e
SN 30 SN7480N 50 SN2ATGEN 170 2N918  NPN RF 6551.00 MM5262 DYNAMIC 8 Cond BaM 49t (o281 S L) Brog 1% Gz 1L Lowbons 35
SNI4IN 42 SN7482N 175 SN7416IN 650 2N5951 N bt BS100 2K RAM $2.95 16 Cand B9t 79t 2401 2K DSR 995 1AUSET0  4xd  Regster 395
SN7413N 85 SN7483N 1.15 SN74170N 300 C10681 3.6 Amp SCR 2/51.00 32 Cond. 1.89 fr. 1.69 ft. 2533 1K SSR 195 93410 256x1  Stanc 295
SNIATAN 70 SN7485N 112 SN74172N 18.00 . -
SNIAIGN 43 SN74BEN  4Y SNIA1IAN 170 JEBQL 91L02 'K Static RAN Direct Replacement lur 21021 249
SNZ41IN 43 SN7488N 350 SN74174N  1.95 D EJTHL-UDLTMETEH with 40% Less Current Drawn
SN7418N .25 SN/ABINE 00 i Dvm Vector General Purpose Logic CARD Board 14.95
2 SNZ490N. .59 SNITUON 20 *Very High Noise Immunity * Holds 12 ea. 14 pin DIPS
39 SNZ4SIN 120 SN7412IN 80 $47 pii Erld Connentiin
SN242IN 3] SN7492N B2 SNI4180N 105
SN2425N 43 SN7493N 82 SN741BIN  3.55 THE KILOBYTE RAM CARD PerKit  $49.95
SN74Z6N 31 SN749AN 91 SNI4TBN .95 *Complete 1Kx8 Memory * High Noise Immunity Components $
SN742IN 31 SN7495N 91 SN74184N  2.30 *Single 5v supply *500NS Access Time &Kit includes sockets, ICS &
SNTA2ON 42 SNI4%EN 91 SNTAI8SN 220 Board
SN7430N 26 125 SN7418IN  6.00
SN743N 31 a9 SN741908 1,50 4 PDT SWITCHES
SNT43IN 47 SNZ412IN 55 SN74191H  1.50 0
SN7A38N 40 SN74122N 49 SN741920 150 HIGH QUALITY
SN7439A 25 SNT4123N  1.05 SN74193N 140 P B. TYPES .69
SNIAAON 21 SNT125N 60 SN741940 145
SNI4AIN 110 SN74126N 81 SN741950 100 KITS
SN7442N 108 SN74132N 300 SN74196N 125 |Cs
SN7443N 105 SNI414IN 115 SN741970 100
SN7444N  1.10 SN74142N 650 SN74198N  2.25 XR-2206KA SPECIAL $17.95
SN7445N  1.10 SN74143N  1.00 SN74199N  2.25 Includes manolithic tunction generator IC, PC board, and assembly
SN7446N 115 SN74144N 700 SN74200N 700 instruction manual.
SN74aIN .89 SN74145N 115 SN74251N 250
SN7dagN .99 SN74148N 250 SN74284N  6.00 XR-2206KB SPECIAL $27.95
SN7450N ?(. SN74150N 110 SN74285N  6.00 Same as XR-2206KA above and includes external components
0% Discount far 100 Combined 7400's for PC hoard.
€D4000 25 14G10N 65 TIMERS STEREO DECODERS
CD4001 1; CMOS 74C20N 65 XR-555CP SPECIAL  $ .68 XR-1310P $3.20
04002 2 C04030 73C30N 65 XR-320P 55 XR-1310EP 3.20
C04006 250 04035 8 14C4N 215 XR.556CP 185 XR.1800P 3.20
04007 2% C04040 245 J4CI3N 150 )
L0003 59 04042 1.90 7c14 115 XR-2556CP 320 WAVEFORM GENERATORS
C04010 % cDA0sa 150 74C90N 300 XR-2240CP SPECIAL  3.25 ypg.)05 8.40
cDap1 25 CD40a6 251 74C95N 2.00 XR-2206CP SPECIAL  4.49
04012 2 coaosr 275 T4CI0IN 125 PHASE-LOCKED LOOPS XR-2207CP 3.85
CDa013 47 CD4043 19 74C151 290 :2;:2 gég MISCELLANEOUS
C04016 5 C04050 19 740154 300 $ i 7 -
0a % ss1 298 @ I 39.99 Per Kit | Jqserce 195 XR-2211CP 6.70
C0a017 135 C0405 ac157 215 GENERAL DESCRIFTION
C04019 5 CD30s3 298 740160 3.2 SINGLE UNIT XR-2567CP SPECIAL ~ 2.99 XR-2261 3.79
0407 g C04 325 ac16 " .
L Loane 3 el 32 0 g JEBOT is a three and one half digit, auto and by the hobbyist who has to be concerned .
04022 125 C04066 175 240163 3.00 3 ; : *§ I R | *
tDd0rs at C040RS 4B Jicis 325 | polarity digital voltmeter, in a kit form. It with cost. The unit also features on card pecia equested ltems
04024 150 CD4071 a5 74C173 2,60 features several options not available in any regulators, allowing it to be operated off a ACA194  Dual Track V Reg $5.95 N8T97  $3.00 2633 $195
CD4025 25 CD4081 a5 74C193 2175 commercial digital voltmeter. Its low cost is single plus and minus fifteen volt, unregulated RC4195 15V Track Reg 325 2024 225 8263 595
coa027 69 14CO00ON 39 74C195 215 perhaps the most important feature, which is power supply. The unit has a small size of F9368 Decoder 395 2513 11.00 8267 275
CDA028 165 14C02N 55 80C97 150 achieved by offering it in a kit form. A kit three inches width, three and three quarters LOTI0/111 DVM Chip Set 28.00 2518 1.00 8288 115
04029 290 74C04N 15 allows the unit to be used by small OEM's of an inch length, and one and a quarter inch Enﬁ;;g” i‘;"‘" CMOS 0p Amp ;;2 ;Z;‘; égg ::gg i‘g?
TMI00H  15.00 L'N EA R TMI3I0N 205 where cost effectivenessis animportant factor, height. F3341 FIFO 895 2627 500 197 500
LMIOGH 250 LMIZ5IN 165
(MITIH - 375 LM37IN 325 LMIA1AN 175 DISPLAY LEDS DISCRETE LEDS ZENERS—DIODES—RECTIFIERS
M212H  7.00 LM37IN  4.00 LM1458C 65 [ FND70 Com. Cath. 59 SR e
LM300H 80 LM38ON 139 LMI396N 95 | MANT Com. Ano 170 $1.95 ) - TYPE  VOLTS W R VOLTS W ]
LM30IH 3/1.00 EMIILES L0 LA a0y 185 | MAN2 557 Marrix 300 195 B ;g net |l,§: i IN746 33 400m  4/1.00 IN4OO3 200PIV 1AMP 10
Ui %5 v 1 tweson 2es | MAND ComCan 125 o S V0 R o510 Wiz 55 doom 4100 N0 5 2om 6100
R eS| gty vsossn e | MANA Com. Cath. 187 1.95 MV 5020 Green /5100 R S L e G
LM305H 95 NESI0A 600 m3soon 55 | MANT . Com.Ano. .30 190 My SGes  Yallow 391,00 IN753 68 400m  4/100 IN41S& 35 10m  12/100
LM30ICN 35 NES3IH 300 tmagosn 60 | OL33 - Com.Cath. 125 1.95 R L IN965B 15 a00m 4100 IN734 56 1w 28
LM30BH  1.00 NES36T  6.00 msso6n 185 | OL747  Com.Ano. 625 1.95 5 gy IN5232 56  500m 8 INI3 62w 28
LM308CN 1.0 NESAOL  6.00 MC5558V  1.00 1 ERTAIL — LOW PROFILE (TIN) SOCKETS N5234 6.2 500m 28 IN4T36 68 Iw 28
LM309H 110 NES50N 19 LMI525N 90 & Sm',D‘ ; UELYEL 0 IN5235 6.8 500m 28 INGI38 B2 Iw 28
LM309K 125 NESS53 250 LM7528N  2.20 124 2543 50100 124 2549 50100 IN5236 75 500m 28 INGTA2 12w 28
LM3I0CN 115 NESSSV 49 LM753aN  2.20 8 pin s17 16 15 20 i s 38 37 36 INaSG 25 a0m 6100 IN4744 15w 28
LM3NH 90 NESESH .99 LM7535N 125 14 i 20 19 18 28 pin 15 4 a3 IN458 150 Im 6/100 INTI83 S0PV 35AMP 160
LM3IIN 90 NESESN 1.5 80388 4.95 16 pin 2 21 0 36 60 59 58 IN485A 180 10m  5/100 IN1IB& 100PIV 35AMP 170
LM3IBCN 150 NESGECN  1.95 LM75a50 49 18 pin 29 28 27 a0 pin 63 62 61 INADO1 50 PIV 1 AMP 09 INIISG 200PIV 35AMP 180
LM319N 1.30 NESG7H 1.25 75451CN 39 22 o 36 37 36 IN4002 100 PIV 1 AMP 10 IN1188 400 PIV 35 AMP 3.00
L3190 9.00 NES6ZV 150 75452CN .39
LM320K 5 1.35 LM703CN 45 75453CN 39 SOLDERTAIL STANDARD (GOLD) MPS.ADS 5100 TRANSISTORS PNG293 415100
LM320K 5.2 1.35 LM709H 29 75454CN 39 8pin $30 21 2 200 s 20 o8 :J;é HPSATG /5100 PISET 3500 P 4sion
LM320K 12 1.35 LM709N 29 75491CN 79 14 pin 35 32 2 2R A o M2 as100 PNISES 45100 M40 45100
LM320K 15 135 LMT10N 79 75492CN 89 16 pin 38 35 32 36 pin 145 140 126 2 :
: 5 ! ; 22 i 0 7 g L 22228 55100 300 55100 M2 /5100
m;ndx 5 1050 LM71IN 39 INMU:IEAR 89 18 pin 52 8 3 il 4 < = 2N2368  5/51.00 2N3705  5/81.00 2N44D3  4/S100
M32AN 180 LMI23N 5 RCA LI N2369A  4/51.00 N3 ? 2
lu.uiuu x?u] (2H 5 CA3013 170 WIRE WRAP SOCKETS (GOLD) LEVEL «3 FN2415 55100 W aAton s 4100
LM3I0K 5 195 LM733N 100 CA3023 215 19400 ss5 ]1; 37 :21' o si5 : g? 8 g 5100 o ssi00 w7 4iSi00
3 ¥ 3 4 n : B
My IS e tR B MR wm  ® @ 3w g an amm e Do o Do e
LM340K 24 195 LM741CN 31100 CA3046 115 18 5 68 62 A0 pin 175 155 140 A e S fartw NSi3. sV
LM340Ta b 175 LM741 14N 39 CA3059 2.46 2N3055 $.89 2N3905 4/51.00 2N5139 5/51.00
LM330Ta 6 1,75 LM747H 9 CA3060 280 14 PCS. POTENTIOMETER MJE3055  S.89 2N3906  4/51.00 N5209  5/51.00
LM340To 12175 LM747N 19 CA3080 85 50 PCS. RESISTOR ASSORTMENTS $1.75 per assort. ASSORTMENTS 2N3392 ”bl 00 2N3013 3/51.00 2N595 5/51.00
LM340T0 151 l:_\ (MH.EH 39 CA3083 1 &;g Each assortment contains 50 pes. of % watt, 5% resistors Each assortment contains 14 pes of 10 tir pote: 2N3398 5/51.00 2N4014 35100 C10681SCR 2/S1.00
L3807 241 75 LHragn 39 CA3086 . ASST. 1 5eg: 10 OHM- 12 OHM- 15 OHM- 18 OHM- 22 OHM | ASST A 2e3: 10 OHM-20 OHM.50 OHM-160 OHM
LM350N 100 LMI303N 90 CA3089 325 27 OHM- 33 OHM. 33 OHM- 47 OHM- 56 OHM g A
LMIBICN 65 U130 119 CA3091 825 e R 200 OHM-250 OHM-£00 DHM P CAPACITOR CORNER )
LM3TON. 115 LMI30SN 140 CA3IZI a5 | ASST.2 Baar ol O O OO O yon Orith | ASST.B 2ea: 1K, 2K, 25K, 10K, 20K, 25K, 50K 50 VOLT CERAMIC DISC CAPACITORS
LM370H__ 115 LMI30IN 85 CA3600 175 ASST.C 2ea: 50K, 100K, 200K, 250K, 500K, 1M, 19 1049 50100 191049 50100
470 OHM-560 OHM.680 OHM-820 OHM 1K m Vel 08 75 A I 0
: h 5
DATA HANDBOOKS ASST.3 Ses: 12K 15K 1.8K 27K Al pots are available in single unit quantities. S99 ea. | 22l 05 04 03 0047 05 04 035
33K 39K 47K 56K 68K a7pl 05 04 03 01 05 04 035
e ASST.4 Gea: 82K 10K 12K 15K 18K 100p! 05 04 03 022 06 05 0
7400 Pin-out & Uescn.mlun of 5400/74qn ICS  $2.95 s ik et s B DPST C & K ROCKER SWITCH 2000 0% 04 03 047 06 05 0
cmos Pin-out & Description of 4000 Series ICS $2.95 |  AssT.5 5ea: 56K 68K 82K 100K 120K They are rated at 125 Vac ® 5A. 47000 05 L 133 J W A s
LINEAR  Pin-out & Functional Description of 150K 180K 220K 270K 330K They are excellent in application 100 VOLT MYLAR FILM CAPACITORS
Linear Circuits $2.95 | ASST.6 5ea: 330K 470K 560K 680K 820K such as Microcomputer 001mf .12 .10 07 022mt 13 .1 ?g
M taM 1sM o 18M 22m Panel Switches $0.69 oz e -g; MRS
v . nyqr g e -0047m :
6’ POWER SUPPLY CORDS.... [ asst.75e.27M 334 334  47M  56M Dim: 1"x1"'x %" e i i 530 31 22
> 5 + 20% UIPPEB TANTALUMS ISOLID) CAPACITORS
3/$1.00 PRIME ASST.8 3w gujain 430 7438 7480 14712 SsiAL $5A5ASST }'; :J‘gz ;g %g ” §§ ;gx g: ;; ;;
SN144Y 7490 7491 74100 a2 r
THUMBWHEEL SWITCHES ::'\:;Eﬁ?TATED ASSTS  2m Guiise gans 7aip gaig1 gaigy  MSUTTL $9.95 ASST a3 SR o " e ;23 35 28 ;g
o CN3001T 4002 4011 4012 4013 - 68 35V 28 23 17 10 25V 40 35 29
s"";";m':"'"“m‘:w. ASSORTMENTS """ 2% cosis  aon  ams  a023 4030 eMas ST95 4557 10 35V 28 2 17 15 25V 63 50 a0
*‘é i LM3nT 0N 3027 3077 309K
ﬁz ﬁ'b*fn.-p‘-x = Fg asstia), ze  DMINT N G 2o amE e $1095 ASST MINIATURE ALUMINUM ELECTROLYTIC CAPACITORS
o £ T0Fiton S| ¢80 41 50 15 13 .10 47° 25 .15 A3
o e e on Satisfaction Guaranteed. $5.00 Min. Order. U.S. Funds. ey 2 1o el e
i i 0y
e ——] ] California Residents — Add 6% Sales Tax a1 25 6 1412 12 16 4
Write for FREE 1976 Catalog — Data Sheets .25¢ each JO sl St g e
2 2% 17 15 212 a7 2% 15 13
2 a0 2 20 18 47 50 16 1
a2 1917 15 006 4 12
a7 50 % 21 19 0 2% 15 13
R 100 25 2 20 18 10 S0 16 14
100 50 3B 30 28 47 50 24 2
20 2% 32 28 25 00 16 19 15
OoX 822 BELMONT CA. 94002 220 50 a5 a1 38 100 % 24 2
oo B a0 2% 329 20 o s %0
iy s 1000 16 5 50 ab 20 1
S Ol o A S TR Ty e O T PHON E ORDERS — (41 5) 592-8097 200 16 G2 55 a0 25 31 28
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PAPER TAPE READER

“fly

ONLY
$295
(kit)

DIRECTLY COMPATIBLE WITH ALTAIR

8800 PARALLEL

INTERFACE BOARD

FEATURES:

0 to 300 character per second bi-directional
reading speeds.

® Single 5 volt, 2 amp power requirement.

® Reads any one inch, 8 level paper tape.

® Reads any tape material with less than 60%
transmissivity (oiled yellow paper).

® Stepper motor drive - one moving part.

® Spring loaded line filament lamp with
15,000 hour life.

® Self-cleaning read head.

® TTL interface, mates with most micro
computers.

® Mounts in 4-3/8""H x 4-1/4""W panel cutout
extends 2-1/2"" behind and in front of
the panel.

PRICES:

® Fly Reader 30 Kit (only main PC $295
board requires assembly)

® Fly Reader 30 (assembled and tested) $365

® Optional fan fold trays (200
capacity) mounted on 19"Wx7"'H
rack panel $110

® Optional 19"'Wx5-1/4""H rack panel
mounting $ 25

e Optional 5/8 level tape gate for
reading both 5 and 8 level tapes $ 25

TERMS:

e Net 30 days for rated firms.

® Cash with order or master charge plus $3

@

shipping for individuals within continental
U.S.A.

12 CAMBRIDGE STREET
BURLINGTON, MASSACHUSETTS 01803

617/272-8504

TELETERMINAL CORPORATION
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comparison can be made. For
example, Popular Electronics
came out with their HIT
cassette interface, the
Computer Hobbyist has
another, the Southern
California Computer Society
has one and so does MITS. 1
understand that the Digital
Group in Denver has a tape
transport. Which is best?

Can I run MITS BASIC in
any other mini? Does anyone
make a mini I can run
Datapoint software in?

I realize that this is quite
an undertaking but think of
the thousands of hours that
will be saved if this
information is available. You
have made a good start with
“Which Microprocessor for
You?”

As you probably guessed I
am an application man and
over the years have developed
quite a Fortran subroutine
library. This makes it easy to
write a program — just call,
call, call! T hope to provide
some useful articles later after
I get my Altair up to being a
workhorse instead of just a
toy.

William D. Roch
Woodland Hills CA

ON LIFE
AND
LIFELINE

Dear Sirs:

The first issue of BYTE is
excellent. BYTE looks as if it
is going to be exactly what
(in my opinion at least) a
computer hobbyist magazine
ought to be.

Just one slight correction;
the inventor of the game of
LIFE is John Horton
Conway, a professor of
mathematics at Cambridge
University (England), not
Charles Conway as reported.

LIFE was first widely
publicized in the October
1970 issue of Scientific

American and according to
Martin Gardner in the
November 1971 issue of that
periodical (page 121), a
newsletter called LIFELINE
was started in 1971 by
Robert T.- Wainright, 1280
Edcris Rd., Yorktown
Heights NY 10598. However,
I never subscribed to the

newsletter and have no idea
whether it is still going or
not. Perhaps one of your
other readers will be more

informative . . .
Charles A. Dunning Jr.
Sterling Heights MI

1 AND 1
EQUALS 2?
BYTE:
An article in issue #2

prompts me to write about
something: Have just started
reading up on computers and
associated equipment. One
item I read was about AND
gates and OR gates, and their
logic. In my opinion they are
designated incorrectly.
Remember in grade school,
when you had the arithmetic
problem 1 +1 =27

Most of us said “1 and 1
equals 2.” In other words the
+ sign (plus sign) stood for
and.

Now in Boolean logic they
say that the + sign means OR.
And the - means AND.

Would have been much
better to have the + sign
mean AND, and the - sign
mean OR: (the - sign looks
more like the 0 or OR filled
in than a plus sign), but it’s
too late to change this
system, because it’s been in
use too long.

But maybe it’s not too late
to change the system used on
page 43 of issue #2 of BYTE.
This shows LED bit pattern:
0-LED on; 0-LED off. To me,
the filled in zero looks more
like an LED that is on, and it
seems a better illustration
would be: 8-LED on; 0-LED
off.

The ASCII code for A
would then look like this: @
000 000 with the filled-in
circles indicating the punched
out holes.

BYTE looks great. Keep it
up!

James C. Madsen
Fresno CA

The AND function is
“logical product,” the OR
function is ‘“logical sum.”
The symbols are of course
merely the usual product and
sum symbols of mathematics.
The way it is said in grade
school is colloquial but,
unfortunately, not true.



THE SUNTRONIX MODEL KBD IV Keyboard is ideally suited as a general
purpose ASCIl Keyboard for data terminal applications. This keyboard more than
meets the needs of the data entry market for long life and reliability.

The KBD 1V utilizes the 2 key rollover solid state read-only MOS memory allowing
encoded outputs to be strobed out as each key is depressed. A second key may be
depressed concurrent with the first, but the second key encoded output will not be
strobed out until the first key is released. This feature prevents ambiguity of
character codes as a result of two keys being depressed in rapid succession.

ELECTRICAL SPECIFICATIONS:

* Voltage requirements — +5.0 V and —12.0 V

* Power consumption — less than 200 mw

* Outputs — standard ASCII; 8-bits + strobe

* Negative or positive logic output, jumper selectable
* Output connector — standard 14 pin DIP IC socket

MECHANICAL FEATURES:

* Size — 12%" x 6% x 21"

* High grade glass epoxy PC board

* Keyboard ROM SMC KR2376 40 pin MOS

* Electronic shift lock, not mechanical

* Keyswitches one integral assembly, not individual keys

* Switches have four-finger phosphor bronze contacts with gold inlay
* Keycaps are 2-shot high strength ABS plastic

These keyboards are available off the shelf in two forms — fully assembled and
unconditionally warranteed against defects in manufacture or materials for a full
ninety days, or in the more economical kit version. Kit parts are fully warranteed
against defects in manufacture or materials for a full ninety days. In either version,
full instructions are supplied for operation, including specifications and data sheets.
In the kit version, complete instructions are supplied for the assembly process. A
reasonably competent technician can completely assemble and test this keyboard in
one evening. All parts needed are included.

INTRODUCTORY PRICES

Factory assembled — $59.95 ppd.
Complete kit, w/instructions — $54.95 ppd.
Please add $1.00 handling per order.
Minimum order — $5.00

SUINTROML company

6 KING RICHARD DRIVE, LONDONDERRY, N.H. 03053
603-434- 4644




REVIEWS

The Bugbook Il1l:  Micro
Computer Interfacing by
David G. Larsen, Peter R.
Rony and Jonathan A. Titus.
Published by E & L
Instruments, Inc., 61 First
St., Derby CT 06418,
1-203-735-8774. $14.95.

This excellent book is
highly recommended to all
microcomputer
experimenters, and is a
“must” for 8080 wusers. It
includes probably the best

available tutorial discussion
of hardware and software
techniques for interfacing

microprocessors to external
devices, enabling them to act
as device controllers or
sequencers. It also includes an
excellent introduction to
programming concepts and
the 8080 instruction set, and
a very good discussion of
interrupt handling.

Bugbook 111 is the fourth
in a series of books prepared
by the authors to teach the
application of modern digital
electronics to the control and
monitoring of physical
processes. Bugbooks | and [/
describe experiments with
conventional TTL integrated
circuits, while Bugbook [IA
deals with asynchronous data
communications using
UARTs. Each of the
Bugbooks describes
experiments which are to be
performed with the Micro
Designer student-oriented
interfacing system and the

108

Mark 80 microcomputer,
which are marketed by E & L

Instruments, Inc. Authors
Larsen and Rony are
associated with Virginia
Polytechnic Institute and

State University, where they
teach both regular and
extension courses on digital
electronics.

Bugbook 111 is organized
into eight instructional units.

Each unit begins with an
introduction, a list of
objectives, a glossary of

definitions, and ends with a
set of experiments, a test, and
a review section which relates
the material just covered to
the initial list of objectives.

Unit 1 provides a general
introduction and orientation
to computers and
microprocessors, discusses the
basic tasks of interfacing a
microprocessor to the outside
world, and summarizes the
characteristics of the 8080
microproccesor. Unit 2
describes breadboarding
techniques specific to the
Mark 80 microcomputer
system. Unit 3 introduces the

basic concepts of stored
programs, instructions, and
machine language, explains
how instructions are decoded,
and summarizes the 8080
instruction set in various
ways.

Unit 4 describes ways of
generating device select pulses

to signal one of several
input/output devices, and
relates the 8080's

input/output instructions to
the device selection signals on
the address lines. Unit 5
explains how microprocessor
programs and timing loops
can be used to provide time
delays and sequencing for
external control. Unit 6 is a
lion-hearted attempt to
clarify the complex details of
decoding the 8080’s external
status signals in order to
identify specific machine
cycles which are entered as
each instruction is executed.

Unit 7 further develops
the techniques for
input/output, and describes

how the Mark 80 bus signals
and control lines may be
monitored (the Mark 80 “is
especially well designed for
this purpose). Unit 8
discusses subroutines,
interrupts, external flags and
stacks, and includes a good
introduction to the possible
ways of dealing with
interrupts.

The authors have done a
really excellent job in several
areas. One area is the
definition of terms: Each unit
begins with a glossary of
definitions, and many
definitions are repeated for
emphasis in the context of
the discussion in the text.
Another area is the
organization of the text for
instructional purposes and
the effort to provide
motivation for the student.
Still another area where the

book succeeds is in the
relation of hardware
functions to software

concepts.

The material on the use of
software timing loops and
their use in sequencing and
controlling external devices is
difficult to find elsewhere.
The discussion of interrupts
covers the essential concepts
of saving status information,

the
BUGBOOK' I

ji s MICRO COMPUTER INTERFACING
) RER: P K B0

twonr us 10 43334

Sl

enabling and disabling the
interrupt system, and
choosing among interrupts of
different priorities.

The book does a good job
of introducing basic
programming concepts, and
provides a large number of
programming exercises which
explore the 8080 instruction
set in some depth. However,
this Bugbook does not cover
““higher-level’” software
concepts beyond the idea of
simple loops and subroutines.
All  of the examples are
presented in absolute
machine language, and the
use of assembly language is
mentioned only briefly.
There is no coverage of
higher-level languages or of
software ‘‘multi-tasking”
approaches to the handling of
multiple 1/O devices and data
streams. Perhaps these topics

will be covered in another
Bugbook.

This book fills an
important gap in the

currently available literature
on microcomputers: It deals
squarely with the
interrelationships of hardware
and software at the level of
input/output device
interfacing. This is in line
with the authors’ view of the
role of microprocessors as
device controllers rather than
as general purpose computers.
Readers who intend to
connect their home computer
system to their ham radio
gear, model train system,
electric range, burglar alarm
system, or whatever, would
do well to obtain this book.
Any 8080 user who is a
hardware or software hacker
and is having trouble
understanding the jargon of
the “other side” would also
profit from this book. The
experiments depend to some
degree on the layout of the
Mark 80 system, but the text
(with the exception of Unit
2) is applicable to all 8080
systems. For instructional
purposes, this book is one of
the best available on the
market today. --d.h f.

Bugbook, Micro Designer and
Mark 80 are trademarks of E & L
Instruments, Inc.
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The MITS Altair 8800.

(It's showing up in some ot

the most unusual places.)
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