














































































































































































































You'll Want to Nybble 
at these Byte Books 

Where does the editor of a computer magazine turn to when he must 
verify some author's hardware design? Information on a 75450 
interface gate, or a 74147 priority encoder circuit does not spring forth 
by magic. Checking the information supplied by authors is part of 
BYTE's quality control program. 

When you build a project, you need this same sort of information. All you find in the advertisements for parts are 
mysterious numbers identifying the I ittle beasties ... hardly the sort of information which can be used to design a 
custom logic circuit. You can find out about many of the numbers by using the information found in these books. No 
laboratory bench is complete without an accompanying library shelf filled with references - and this set of Texas 
Instruments engineering manuals plus Don Lancaster's TTL Cookbook will provide an excellent starting point or 
addition to your pei·sonallibrary. 

eThe TTL Cookbook by Don Lancaster. published by Howard 
W. Sams, Indi anapolis, Indiana. Start your quest for data here with 
Don' s t utorial explanations of what makes a TTL logic design tick. 
335 pages, $8.95 postpaid. 

eThe TTL Data Book for Design Engineers, by Texas 
Instruments Incorporated. How does an engineer find out about 
the TTL circuits) He reads the manufacturer's literature. This 640 
page beauty covers the detailed specs of most of the 7400 series 
TTL logic devices. No experimenter wOrking with TTL has a 
complete library without The TTL Data Book for Design 
Engineers. Order yours today, only $3.95 postpa id. 

e The Supplement to The TTL Data Book for Design Engi· 
neers, by Texas Instruments Incorporated. Wh at hap pens when 
you can't find a 7400 series device listed in The Data Book for 
Design Engineers? Before you start screaming and tearing your 
ha ir out in frustration, turn to the Supplement. The Supplement 
has 400 pages of additional information including a comprehensive 
inde x to both TTL Data Book volumes. To be complete (and keep 
your hair in place and vocal cords intact) you'd best order the 
supplement at $1.95 to accompany the main volume. 

e The Linear and Interface Circuits Data Book for Design 
Engineers, by Texas Instruments Incorporated. When you run 
across nne of those weird numbers lik e 75365 the immediate 
frustration problem occurs again. Wh a t kind of gate could that be) 
We won't tell in this ad, but you can find out by reading the 
specifications in The Linear and Interface Circuits Data Book for 
Design Engineers . You can interface your brain to the 72xxx 
(linear) and 75x xx (interface) series of functions by ordering your 
copy of this 688 page manual at only $3.95 postpaid. 

e The Semiconductor Memory Data Book for Design Engi· 
neers, by Texas Instruments, I ncorporated. Don't forget the 
importance of memories to your systems. Refer to this 272 page 
manual to find out about the T.I. versions of many of the popular 
random access memories and read only memories . Order your 
personal copy today, only $2 .95 postpa id. 

e The Transistor and Diode Data Book for Design Engineers, 
by Texas Instruments, Incorporated. You'd expect a big fat data 
book and a wide line of diodes and transistors from a company 
which has been around from the start of semiconductors. Well'. its 
available in the form of this 1248 page manual from T.I. which 
describes the characteristics of over 800 types of transistors and 
over 500 types of sil icon diodes. This book covers the T . I. line of 
low power semiconductors (1 Watt or less). You won't find every 
type of transistor or diode in existence here, but you'll find most 
of the numbers used in switching and amplifying circuits. Order 
your copy today, only $4.95 postpaid. 

-The Power Semiconductor Handbook for Design Engineers by 
Texas I nstruments, I ncorporated. To complement the low power 
transistor handbook, To! . supplies this 800 page tome on high 
power transistors and related switching devices. Here is where you 
find data on the brute force monsters which are used to control 
many Watts electronically. Fill out your library with this book, 
available for only $3.95 postpaid. 

- Understanding Solid State Electronics by Texas Instruments, 
Incorporated. This is an excellent tutorial introduction to the 
subject of transistor and diode circuitry. The book was created for 
the reader who wants or needs to understand electronics, but can't 
devote years to the study. This 242 page softbound book is a must 
addition to the beginner's I ibrary at only $2.95. 

-The Optoelectronics Data Book for Design Engineers by 
Texas Instruments, Incorporated. This 366 page book is a 
compendium of information on T. I. phototransistors, LEOs and 
related devices. Order yours at $2.95 postpaid. 

Buyers of these books should be cautioned: heavy reading will be required. These 
books are so f illed with information that they weigh in at a total of about 190 
ounces 15387 gramsl. On the basis "f sheer mass, these books have got to be the 
bargain of th e century, Make sure that you use a structurally sound book shelf and 
above all avo id dropping (me of these books on your foot. But the mass o f th ese 
books doesn't affect the bargain : we pay postage on all orders shipped to addresses 
in the USA and Canada, so th e prices you see are the prices you pay . (That's on ly 
S.005 per gram on the average. I 

____ TTL Cookbook @$8.95 

____ TTL Data Book @ $3.95 

Pl ease add 75 cents for postage and handling. Please allow six weeks for delivery. 

Send to : Name 

____ Supplement to TTL Data Book @ $1. 95 

__ Linear and Interface Circuits @ $3.95 

__ Semiconductor Memory Data @ $2.95 
__ Transistor and Diode Data Book @ $4.95 

____ Understanding Solid State Electronics @ $2.95 
__ Optoelectronics Data Book @ $2.95 

__ Power Semiconductor Handbook @ $3.95 

PETERBOROUGH, NH 03458 

Address 

City State Zip 

r l Check enclosed 

LI Bill MC # _____________ Exp . Date _______ _ 

I J Bill BA # Exp. Date ____ _ 

Signature 

Feel free to photocopy this or any other page if you wish to keep your BYTE intact. 



MCI4412 UNI V ERSAL MODEM CHIP 
MCI4412 contains 0 complete FSK modulator and de - mod­
ulator compatible with fo rei gn and USA communications . 
(0-600 BPS) . 
FEATURES, 

.On ch ip crystal osci llator 
· Echo suppressor d isab le tone ge nera tor 
• Orig inate and answer modes 
• Si mplex , half-duplex, a nd full dup lex ope ration 
.On chip sine wove 
· f.Jodem self test mode 
· Se lectab le do to rotes: 0-200 

0- 300 
0-600 

· Single supp ly 
VD0=4.75 to 15VDC - Fl suffix 
VDD=4.75 to 6 VDe - VL suffix 

TYPICAL APPLI CATIONS, 
.Stond a lone - low speed modems 
.Built - in low speed modems 
.Remote terminals, occoustic couplers 

MC I 4412FL .. . .... . .... .. .... .. . ..... . . .. . ... 128 . 99 
MCI4412VL. . . .. ......... .. .. ........ . ...... 121.74 

6 pages of doto.... ... ... .. ............ .60 
Crystal for th p. above .. ..•• $4.95 

MCI441 1 BIT RATE GEN ERATOR. 
Single chip for generating se lectab le frequencies for equip­
ment in doto communica tions such as TTY, printers , CRT s 
or mic roprocessors . Generates 14 differe nt standard b it 
rates which are multiplied under externa l contro l to I X, 
8X, 16X or 64X initial va lue . Opera tes from sing le +5 
vo lt supp ly . MCI4411 .......... . .......... . .. 111 .98 
4 pages of data.. .... .. ... . . .... . . • • . . • . . . • • • . . . . .40 
Crysta l for the above .. . .. ............. ... .... .. >4 .95 

..... " ..... .;00..""', .... . 
- I·" ....... """' ..... '''"" 

IM6100 CPU. Intersils ' 12 b it CMOS CPU chip is the 
:microprocessor which recognizes the famous PDP8/ E instruc-­
tion set. Single power supp ly , 4- 7V@ 400uA. $52.50 
Fu ll data pocket •• ••....••• •••• ••...• . .••• • • • .• • • • 54.00 

TELETYP E CODE CONV ERSION CHIP 
MM5220Bl converts 5 level Baudot into 8 le vel ASCI I. Use 
this chip to make your old TIY talk to your new computer. 
MM5220BL. .... : ... ... . ..... .... . ............. 118. 00 

Specs for the above.. .. .. . ..... . .......... . 30 

MOS TIME BASE KIT. 
Only 1" X 1. 5" . Input 5 to 15 VDC , output is 60HZ 
square wove for portable or mobi le clocks. PC board is 
dd ll.dl M TB K- 60HZ ...... .. . .. ... . .. ... ... 15.88 

78H05 Vo ltage regula tor . 5V, SA, TO -3 reg-
ulator. Toke core of those heavy current requ irments with­
out separate regulator/ pass trans istor combinations. Use it 
with the some ease of instalotion as th e 309K(some pi n 
orrangement. ) . ... .. .... with specs . ........ .. .. ... SII .25 . 

lM317 Vo ltage Regulator . 1 . 5A , 3 termina l adjustab le 
regu lator in TO-3 case. Ad justs from +1 . 2V to +37V. 
Complete overload protection. .1 % lood regulation, 
• 01%/V line regu la ti on . No need to stock assor ted reg­
ulators - just stock resistors •. •••.•••• • .••• •. •••• • $4 . 99 

Specs for the above..... ..... ...... . . . 70 

8fJfrlE:°~~v~;s 7A~19Nt.L T~r~:;t~.N~t~~T?~ . • \3 .95 
LINEAR. Covers amplifiers, pre-amps, op- amps, .. SJ.95 
LINEAR APPLICAT IONS . Dozens of app li cation notes and 
technica l br iefs covering the use of op-amps , regulators, 
phose locked loops and audio amps . •. . .. . . . .. ... •. SJ . 25 
CMOS Gates, Flip Flops, registers, functional b locks S3 
VOLTAGE REGULATORS. A must for anyone making a 
power suppl y. Complete theory' incl uding transformers , 
fi lters, heat sinks, regu la tors, etc .. .. .• . • . . . .•• . • . $3.00 
MEMORY. In forma ti on on MOS and Bipolar memories': 
RAMS, ROMS, PROMS and decoders/ encoders •. .• . $3 . 95 
INTERFACE. Covers pe ri phera l dri vers , le ve l trons lators , 
line dri ver/recei vers , memory and clock dri vers, sense amps 
display dri ver and oplo-coupl ers. . . . . . . • . . . . . • • • . • . S3 . 95 

(Outside U.S., odd postage for 1 .5Ibs\ 

DATA BOOKS FROM FA IRCHILD. 
uA linear. n6 pages of da ta and app licati ons for Fair­
child linear Ies. Grea t value . . . . .. •. . • . • . . . •... S4.25 
MOS/ CMOS/ nMOS/pMOS/ CCD. Dato and applications on 
MOS and charge coup led devices including preliminary data 
on new and future offerings. Wa nt to know about 16K 
charge coupled li ne addressable memories? ... • • .•• S3 .95 

ffi~[? [(illJm 
Sayg 

If you've got Ants in your pla nts 
trying to dig up a real 
componen ts bargain -- Try Tri-Tek 

nOli 
GOLD CHIP 

Linear Integrated Circuits 

Brand new process by RCA in which the aluminum metalization 
has been replaced by go ld. The ch ip is then hermetically sea l ~ 
ed. What t his means to you is unprecedented reliability and 
uniformity. Plostic ports that meet mi l specs !! 
Tri-Tek is proud to be th e fi rst to bring this new le ve l of 
performance to you a t SURPLUS PRICES. Why buy regrades?? 

CA301A • . lmproved,genera l purpose op-omp,8 p in dip •. 59t; 
CA307 ... Super 741 op-amp . 8 pin dip .. . ............ 52t; 
CA324 •• • Compensated quod op-amp, 14 pin dip • • .• • $1 .80 
CA339A .• Low offset quod comparator. 14 pin dip •• • S1.59 
CA741C . • Famous genera l purpose op-amp, 8 pin dip •• 45c;: 
CA747C .. Genera l purpose dual op-amp, 14 pin dip ••. 82c;: 
CA748C .. External ly compensated 741, 8 pin dip .... . .. 49<: 
CA I 458 .. Genera l purpose dual op-amp. 8 p in dip .... . 69<: 
CA3401 •• Quad singl e supply (5-18V) op amp. 14 pin •• 89< 

Another super buy from RCA. CA555 timer . 8 pin dip. 59C; 

INT EL Da ta Cata log . Contains latest information on all the 
famous INT EL micro-processor and memories • ••... . • . •.• $4.00 

IMPRO VED Performan ce ve rsi on of the famous 8080, 8 bit 
micro processor. a080A • .•...•.••..•• • • •••• • •••••• • • SJ4.95 

SN7549 1 .... digit driver ........... .......... .... ... 59C; 
SN75492 .... digit dri ver . ... ...... . .......... ... .. .. 59<: 

UART AY5-10l3A An idea l device for driving computer 
peripherals such as tel etypes & video te rminal s . • •• $9.45 

PRECI SION TO-92 plastic reg ula tor. LM340AZ , a va il able in 
+5 or +15 Vo lts . Improveme nt over the 7aL05, some size.l00mA • 
LM340AZ-5 or LM340AZ-15 ......... ... ........ . .... SI.10 

NSL4944 LED . Current reg ulated, uni versal diffused-lens 
red LEO lamp. A GaAsP solid-state high intensity LED 
encapsulat ed in a plastic package contoining a current reg­
ulating IC that provides constant in tensity over a wide vo lt­
oge range. 2 to l8V, AC or DC . Use for indi cator lamps, 
opti ca l coup li ng , battery charging circuits, logi c probes, 
almost ony place you need a lamp. Long life, wide angle . 
No series resistor needed. Typical 13mA fo rwa rd cu rrent . 
NSL4944 ••••••• with panel mounting clip • • ••• • •• • •• 89<: 

D-A CONVERTER BY Z ELT EX 
8 ~it precision hybrid ci rcuit for use in controllers, timers, 
vo lt meters , e tc. Molded plastic package with P .C. pins . 
Super buy on thi s better than usual subsystem. ZELT EX 
model ZD430. DAC-430 . ...... ..... ... ... ... $04.95 

NEW BOOK I I! "An Introd uction to Microcomputers" 
This is the book which Fairch i ld Semiconductor Company 
ca ll ed " ...•. the best darned int roduction to the industry 
to dale." Covers eve rything from basic concepts to a re­
"iew of rea l microcomputers . IMC- 001 ••..... . . ••• . $8.00 

tQI -t€k, Inc. 
We pay shipping on 011 orders over $10 US, $15 fo reign in US funds. Orders 
under SIO, please odd $1 handling. Please add insurance . Master Charge 
a nd Bo nk America cards we lcome, ($20 minimum) Telephone orders may be . 
placed 11 AM to 5PM dai Iy, tv'Ion thru Fri . Ca ll 602-931-4528. Check reader 
service cord or send stamp for our latest flyers pocked wi th ne w and surplus 
e lectroni c components . 

6522 nOllth 43RO avenue. 
GlenOale. aRizona 85301 

phonE 60'1 - 931-6949 



W Douglas Maurer 
University Library Room 634 
George Washington University 
Washington DC 20052 

BYTE'S 
UGS 

Here lies documenta­
tion of known bugs de­
tected in previous editions 
of BYTE . .. 

Software Bug of the Month I 
Professor Floyd's Bug 

Thi s bug is often used by Prof Robert W 
Floyd, of the Compute r Science Departm ent 
at Stanfo rd University, to illustrate his 
theo ry of th e proof of correctness of 
programs. 

We are given an array A, let us say given 
by th e FORTRAN language state ment 
DIMENSION A(100) . Th e elements of A are 
assumed to be stored in ascending order by 
value. Thu s if I < j, then A(I) < A(J), for all 
I and J fro m 1 through. 100. We are trying to 
find an element X in thi s tabl e by the 

Apologies to auth or Roger Frank: Th e 
caption to listin g 3, page 72, BYTE May 
1976, should read 

"A successive approx imation con version, 
specified as a symbolic assembly language 
program for the Motorola 6800 processor. 
Note that for fast processors or slo w opera­
tional amplifiers (such as the 74 7), a delay 
loop should be inserted bet ween lines 4 and 
5 of this program to allow the output to 
settle. " 

Mr Frank had independentl y created hi s 
routine several months before publi cati on of 
Mo torola's application note on conve rsion 
techniqu es . ... CH 

My Dear Aunt Sally's Migraine 
The exa mpl e of tabl e 2 in " My Dear Aun t 

Sall y" (page 24, February 1976 BYTE) 
conta ins an error in the appli cation of 
precedence rul es. The last six lines of the 
tabl e should read: 

Input Stack Output 
+t(/ * 

G +t (/ * G 
) +t 
end of stri ng I 

1 
+ 

Th is error was detected by Roger Fritz of 
Davenport I A among others. 

In J Bradl ey Flip pin' s "T he SR-52: An­
oth er WOI' ld' s Small est, " April 1976, page 
38: The express ion given neat" th e top of the 
second co lumn has a single character error 
which co mpl etely changes the va lue co m­
puted. Th e error is due to a translation of a 
divi sion sign into an addition sign. The 
cor l'ect exp ress ion is: 

6 x (9,;. (6 x (1 2,;. (3 x (8 x '(2 x (6,;. (6 x (6 + 2))))) )))) 

Th is error was detected by Abi jah Reed of 
Polaro id Co rporation, Cambl' id ge MA.-

104 

method of repeatedl y di viding th e table in 
half. 

Figure 1 shows how the method is sup­
posed to work. We have three indices, I, L 
and K. The index J is supposed to be 
halfway between I and K. By testing X 
against A(J), we can see whether X is 
betwee n I and J or between J and K. If X is 
less th an A(J}, then X is between I and J; 
otherwise it is betwee n J and K. 

Initially, we set 1=1 and K = 100, so we 
are searching the whole tabl e. At each stage, 
we divide the table in half, and set the new I 
and K to be the beg inning and the end, 
respectively, of th e new table (either the 
f irst half or the seco nd half of the o ld table). 

'When the table size gets down to 1, the 
algorithm stops, since we can now test a 

new I (if X < A (J) ) 

J ______ -{ newK(ifX < A(J)) 

new I (if X > A (J) ) 

K new K (if X > A (J) ) 

100 

Figure 7: A s/?etch of the array A in which a 
particular value, X, is being sought. 

single element o nl y. The FORTRAN ex pres­
sion of this program is as fo ll ows, ass uming 
th at , if X is in the ta ble, we go to statement 
number 4, and otherwise we continue with 
the next statement in sequence : 

1= 1 
K = 100 
J = (I + K) /2 
IF (X.GT .A(J) ) GO TO 2 
K= J 
GO TO 3 

2 1= J 
3 IF (I .NE. K) GOTO 1 

IF (X.EQ.A(I) ) GO TO 4 

When this prog ram is tried out , it works 
intermittently. Sometim es it find s t he quan­
tity X in th e tabl e, and so metimes it goes 
into an endless loo p, even when X is in the 
tabl e. 

Can yo u find th e bug? 

SOI,.UTION IN NEXT MONTH 'S BYTE 
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S. D. SALES CO. P. O. BOX 28810 DALLAS, TEXAS 75228 
ALARM CLOCK KIT SIX DIGIT LED 2102 lK RAM's - 8 FOR S12.95 

New units We bought a load on a super 
Thousands of hobbyists have bought and built our original clock kit deal , hence this fantastic price . 
and were completely satisfied. But we have received many requests 1-____ u_n_it_s_te_st_ed_'o_r_50_0_N_s_sP:....e_ed_.---= ____ ---I 
for an alarm clock kit with the same value and quality that you have 
come to expect from S.D, So, here it is! 
THE KIT INCLUDES: 

1 Mostek 50252 Alarm Clock Chip 
6 Hewlett Packard .30 in. commo'n cathode readouts . 

15 NPN Driver Transistors 
1 Etched and Drilled P.C. Board set 
1 Step Down Transformer 
2 Switches for time set 
2 Slide Switches for alarm set and enable 
1 FilterCap 
4 IN4002 Rectifiers 
1 IN914 Diode 
1 .01 Disc Cap 

15 Resistors 
1 Speaker for alarm 
1 LED lamp for PM indicator. 

(COMPLETE KIT) 

MOTOROLA RTL IC'S 
Brand new . factory prime . Hard to find , but still 
used in a var iety of projects . (See the RTl Cook­
book by Howard W. Sams.) 

MC724P-59c MC780P-89c 
MC725P-59c MC785P-49c 
MC764P-49c MC787P-89c 
MC767P-69c MC788P-49c 
MC771 P-49c MC789P-59c 
MC775P-89c MC790P-89c 

MC791 P-69c 
MC792P-59c 
MC799P-59c 
MC9704P-89c . 
MC9709P-69c 
MC9760P-69c 

MV-50 TYPE LED's 
by LiTRONIX 

10forSl 
Factory Prime! 

3 DIGIT LED ARRAY - 75c WRH 
b y LlTRONIX 

DL33MMB. 3 MAN-3 Size Readouts In one 
package. These are factory pr1n:te, not 
retested rejects as sold by others. 
compare thi s price! 75c 3 for $2. 

SALE ON CUT LEAD SEMICONDUCTORS 
Leads were cut for PCB insertion. Still very useable. 

1N914 / 1N4148 ..... ... . . .. . ..... . . . . . 1001$2 
1N4002 1 Amp100PIV . . ... . ......... 401$1 
1 N47 45A 16V 1 W Zener . . .......•...... 201$1 ALL NEW. 
EN2222 NPN Trans istor ....•.. . . . . . ... . 25/ $1 UNUSED. 

Why pay MORE MONEY for our competitor's clock that has LESS EN2907 PNP Transistor .. .... .. . . ...... . 25 / $1 SOME ARE 
DIGITS that are SMALLER in size? 2N3904 NPN Driver Xstr. . . ... .. .. . .. . . . . 25/$1 HOUSE * 

2N3392 GE Pre -amp Xstr . . ... 25!$1 

Please take note that we use only first run parts in our kits and ... C_1_0_3Y_S_C:.,.R_ . .::.,80:.,:0 __ M_A __ . 6:.,:0 __ V_. _. __ .. _. _. '_' :":' ._. 1:.,:0 __ 1$:.,:1 ___ -1 
include ALL the necessary parts . Not like some of our competitors SLIDE SWITCH ASSORTMENT 

who use retested readouts and chips or who may not even include ~~s~~~n~!le~~n~~~po~ii~ii;~U~n~~ ~W~:. . k ' lirst quality, name brand switches. Try one pack-
switches in their ItS. ~:'~~~; " reorder lT1()(e. Special- 1210($1 

60 Hz. Crystal Time Base :a{~:dl~:fJ:~~br{;6~~r~n5t, Q 

FOR DIGITAL CLOCKS $5. 95 J-___ P_lu_s_ot_h~:::~~s~-=-~n:..:..~a=..:S;d_v_al_ue_s_. ___ n __ ---I 
S D SALES EXCLUSIVE ' UPRIGHT ELECTROLYTIC CAPS 

• • • 47 mid 35 V-10 1$1 68 mfd 25V-8/$1 
Brand new by Sprague . PC leads . 

The kit you have been waiting for is here NOW, and at an 1--------------------------1 
unbelievable price! Thanks to S.D. Sales you can turn that digital 
clock of yours into a superbly accurate, DC operated , time piece. 

KIT FEATURES: 
A. 60 Hz output with accuracy comparable to a digital watch . \) 
B. Directly interfaces with all MOS CIOCk . ChiPS .~~"\\)-\) 
C. Super low power consumption (1.5 Ma typ.) ,,'l'I0 ~O 
D. Uses latest MOS 17 stage divider IC. -o\}'< 
E. Eliminates forever the problem of AC I ine glitches. 

RESISTOR ASSORTMENT 
1 / 4 W 5% and 10% . PC leads. 
A good mix 01 values. 2001$2 

1000 M FD FILTER CAPS 

:~ :pu~~~eUr~~g~~~~11~8~1~~I~uSp 
10 $1 .19 each from franchise type electronic parts 
stores .S. O. Special" for $1 

FAIRCHILD BIG LED READOUTS 
A big .50 inch easy to read character. Now ava1lable In eUtler common anode 
Of' common cathode. T~e your pick. Super low current drain, only 5 MA per 
segment typical. 

FND 
FND 

510 
503 

YOUR 
Common Anode CHOICE 
Common Cathode $1.50 ea . 6 for $7 .50 

F. Perfect for cars, boats, campers, or even for portable DUAL 741C (5558) OP AMPS 
clocks at ham field days. Mini dip . New house numbered units 

by RAYTHEON . 
G. Small size, can be used in existing enclosures. 4 FOR $1 

FET'S BY TEXAS INSTRUMENTS - SPECIAL 5 for Sl 

Kit includes crystal, divider IC, P.C . Board plus all other necessary l-""fu""~"'t~on""5b"'. ~~W!.!:.I~h~Ef'_'_. _lnt_ema_lho_u_ .. _n....,u~r--._T_()._92_PI_ast_IC_C8S0_. _N._Cha_nnel_, _-I 
parts and specs . 1--------------------------------1 ~u~ r~~t~~~~~~eJ~~~~m~~noet . ~~~~ S. D. SALES CO. 

ORDERS OVER $15 CHOOSE 
$1 FREE MERCHANDISE 

Texas Res. add 5% tax. Postage 
rates wen t up 3O% ! Please add 5% P .O . BOX 28810 
of your total order to help cover DALLAS. TEXAS 75228 
shipping . 

ORDERS UNDER $10 

ADD 7Sc HANDLING . 



Photo 7. 

Systems of Note 
Here is a prototype for a new BYTE feature which will appear regularly 

when material becomes available from our readers. The purpose of Systems of 
Note is to document what kinds of systems are being developed and utilized 
by our readers, and how they are viewing the computer systems field as 
reflected in their choices of hardware and software components. As an 
example to illustrate the l<ind of short system description involved, I have 
written down a summary of my personal "BYTE # 7" system as it stands 
March 77 7 9 76. 

Each reader whose system description is published in this feature will 
receive an honorarium of $25 as BYTE's contribution to help further the 
state of the art . ... CH 

The BYTE # 1 personal computing sys­
tem is an M6800 processor built up into a 
general purpose computing system . The 
hardware of the processo r, memory and 
periphera ls is assemb led with wire wrap 
prototyping cards ava il ab le from Celdat De­
sign Associates (Box 752, Amherst NH 
03031). Its present (and projected) state can 
be seen by the following hardware map : 

OOOO-OOFF Page 0 memory; addresses 
OOOO-OOOB rese rved for soft interrupt 
vectors, stack starts at F F. 

0100-013F Bootstrap ROM area. Pres­
ently has "soft" ROM made of 2102s 

106 

and toggle switches which simulates 
two 8223s. 

0140 Keyboard Scanner (ASCII Upper/ 
Lower Case, home brew). 

0142 UART Control: TTY (110 baud) 
or tape (faster) rates; master reset, etc. 

0143 UART data. 
0144 8 bit output latch (now connected 

to programmable counter as a kluge 
musical instrument). 

014C-014F 32 bits of panel lamp latc hes 
on ASCII keyboard assembly. 

*0150-0153 PIA 0 (16 bits of 10 port). 
*0154-0157 PIA 1 (16 bits of 10 port). 
*0158-0159 ACIA (General TTL and 

RS-232 interface for surplus ITT 
ASCIScope) . 

*015A ACIA data rate divide ratio trans­
fer from PIA port. 

1000-1 FFF 4 K x 8 static 9102 memory. 
*2000-3FFF 8 K x 8 static AM9140ADC 

memory (16 chips). 
*4000-EFFF Expansion area, 4 K In­

crements expected. 

FFFO-FFFF ROM interrupt hardwi~ed 

vectors, 8223 ROM. Reset vectors to 
locat ion 0101 (low order bit is ROM 
burning mistake). All others vector to 



A UNIQUE ALL SOLID STATE CAMERA KIT 
FEATURING A .. . 100 x 100 BIT 
SELF SCANNING CHARGED 

COUPLED DEVICE 

INCLUDES THE FO LLOWI 
UNIQUE FEATURES .. . 
FOUND IN FA R MORE 
EXPENSIVE CAMERAS 
IF AVA ILABLE 

• LOW VOLTAGE SUPPLY toR 
BATTER IESI • 5 AND' 15 VOLTS 

• SENSITIVE TO INFRA RED AS 
WELLASVISISLE U GfH 

• !.lAY SE USED FOR IR 
SURVE I LLANCE \'/ITH AN Ifl 
LIGHT SOURCE 

• EXCELLENT FOR STANO"RO 
SURVEILLANCE WORK BECAUSE 
OF ITS UGHnOVEIGHf AND 
S'.IALLSIZE 

• ALL cm.tPONUITS MOUNTED 
O~ TI'.'O PARALLEL 3" , 5" 
SINGLE SIDED aOARDS TOl "'L 
WEIGHT UNDER 1LBS 

• MAY BE WIRE D 11'1' PERSON 
\'IlTllSDMe T[CHN ICAL 
eXPE R I ENCE IN 4 0 HRS 

SUPER UNBELIEVABLE 

MAY BE USED 
WITH AMATEUR 
RADIO FOR VIDEO 

USED FOR CHARAC· 
T ER RECOGN ITION 
FOR COMPUTERS 
WITH E XTERNAL 
CIR CUITS 

MA Y BE useD IN 
A VACUUM, UN· 
DER WAT ER, H IGH 
ALTITUDE, AND 
IN MAGNE TI C 
ENV IRONMENT 
BECAUSE THERE 
IS NO HIGH 
VOL TAGE OR 
MAGNETIC 
DEFLECT ION 

WE SUr PL Y ALL 
SEMICONDUCTORS, 
BOARDS, DATA SHEETS, 
D IAGRAMS. RESISTORS 
AND CAPACITORS 

SORRY, WE 00 NOT SUPPLY 
THE CASE, BATTERIES 
[OR SUPPL Y) THE L ENS 
(NOT SUPPU ED) DEPENDS 
UPON THE USE 

Fa MICROPROCESSOR 
WE'VE GOT THE FB MICROPROCESSOR KIT, ONE 
OFTHE MOST ADVANCED MCU SYSTEMS ON THE 
MARKETTODAY FOR ONLY $159.00 

T h'Slh.te chip micro processor SVSI~m Iwu t he following adw~ntages : 
I I Driven bva ~5and ~12 YO!I power supplV. 
2) Two 1/0 po. lS on Ihe CPU (hip. and ROM, making 32IJidntCIional Iones. 
3) 64 bYlu 0 ' lau RAM K.atchp.1d built into the CPU ch.p. 
41 A built in clock generator and po.w:.·on .eo.c t bui lt inw the CPU chip, 
5 ) A programmab le ;nlerna l timer b uilt imo the AOM chip. 
61 60%0' Ihe inilf uC t ion5 arc 1 byte. 
71 TTL ' /Oeompalibi litv . 
BI Con$umuleu lhan JOOm", o f POvyu. pe r chip . 
91 AloC/l l lmcrruptwithaUIOnru t ica(! rcu vec tor. 

101 E>\pandable to 64K b ytes 12 102·1',1 01 rnemo.y. 
11 ) 20 mil loop and RS - 232 inchrdcd. 
T he F8 Kit has enough pa." and in"'U('1;onl to demonllfu te microp.ocenor 
prog'am$ up to 1 K byte. and 10 debug those progllms. 

We lupplV : 
1 · JBSOCPU 
I . J85 1 A FA IR·8 UG programm~d $ t o,~ge u nit. providet Ihe p.ogramme. w 'lh 

all in ItO lubfou!inu. and allow$ the p'09r3mnl~' to dilPI~V or a!te. memo,y. 
and.egiue'contennvl,111 te1e lV f}elermi nal. 

\ · J85JSt(l t icmemof)' in leriace 
8· 2 102 
PIt-I CMOS galus ;",d bu"~u. PC card. 'nS\lUClion maou;,II, p.og.amming gUldu, 
and l ime sharing guide. 

4 K MEMORY KIT $ 159.00 

Memory Board : Our unique memory ca rd l ea lur~l : 
118bitbidirUlionalpo' 1.OUIPunbu llerw. 
21 On boa.d decoding 10' ally lour 0164 P3gU. 
J) Address buffere d. . 
4 ) 4K bYle, 01 2 102· \ uutic RA M·s. 
5) No on hoa.d regulation 10 cause heal pfobleml. 
T he memory ca. d, like ou , olhe. compute. cardl. hal a 44 pm gold plau!d edge 
1. 156 spacing) . Th is fealu . e makulhc wuem completely nackabl~ 10 nve $P3Cf. 
serviu problems, and hard wirillg . II will alia allow plug·in capabili ty 10' ou' 
o the,card$wttenlhey beComC 3Y3,lable. 

EXPANDER BOARD 

Thi , board will I!>\pand the memo,y capabil ilY to 16 kiloll ~t e~ with Iv ll bu ffering . 
Incivid ual powe, lerminals lor cllch memory CJ rd ~ r ~ ~ v~ilobi ll. This sys tem CD n be 
expollcfed to Ihc fu ll 64 kilobytaso l memo, y by pluWingOlhcre"pande ,cardsinlo 
Ih il o ne wi th the 44 pinconnCC lor cPliollS. 

To Ihe bll'$t o f o ur knowfedgl!. OUII is Ihe only kit On the ma. ke t deli'.ln~d f<,. easv 
.. xpan$ion to full memory caPoilbilily. 

EXPA NDER KIT WITH ONE EDGE CONNECTOR S59 .OO Ex .. a 44 Pin Ccnnectc,", 

TRANSISTOR SPECIALS CI~OS (DIODE CLAMPED) 
INT EL 8080 CPU .......... $29.50 
8008 8 B IT M ICRO PROCESS ING CHI P 
(wi t h Da ta Book) ... ....... $ 19.00 
2 102-1 1024 BT RAM $ 2.60 
5202A UV PROM ... . _ $1 2.50 
MM5203 UV PROM.. . ...... $12.50 
1702A UV PROM $ 12.50 
5204·4K PROM. . .. 524.95 
MINIATURE MULTI-T URN TRI M POT S 
100, SOD, 5K, 10K, 25K, 5OK, lOOK, 200K 
$.75 each, • , .. _ ... . ... . .. 3/$2.00 
MU LT I·TURN TR IM POTS Similar to Bourns 
30 10 style 3/ 16"x5/B"xl·l /4"; 50. 100, 
1 K, 10K, 50K ohms 
$1.50 ca . , , .. . .. . .. . .... . 3/$4.00 
LIGHT ACTI VATt:D SCR's 
TO-1B, 200V l Ao S 1. 75 

4-1/2" x6-1/2 " SI NGLE SI DED EPOXY 
BOARD 1/ 16" th ick, unctchcd 
$ .50 ca. . .. . ......... . 
VECTO R BOARD 1" SPAC ING 
4 .5"x6.5" SH EET 

5/$2.20 

$ 1.50 

2N3585 NPN Si T O-66 . . . S .95 
2N3772 NPN Si T O-3 ... S 1.80 
2N490 1 PNP Si TO-3 .. ...... $ _85 
2N5086 PNP 5i TO-92 ... . , .. 4 /$ 1.00 
2N4898 PNP TO-66 . . ... $ .60 
2N 404 PNP GE T O-5 . . 5/$ 1.00 
2N391 9 NPN Si T O-3 RF ...... 5 1.50 
M PSA 12 NPN Si T O-9 2 . ..' 3/$ 1.00 
2N3 767 NPN Si T0-66 ...... S .70 
2N2222 NPN Si T O-18 ... . ... 5/5 1.00 
2N30 55 NPN Si TO-3. . .... $ .80 
2N3904 NPN Si TO-9 2 . .. . .. 5/$ 1.00 
2N3906 PNP Si T O-92 ....... 5/$ 1.00 
2N5296 NPN Si TO-220. . ... S .50 
2N6 109 PNP Si T O-220 ........ $ .55 
2N3866 N PN Si TO-5 ... $ .7 5 
2N36 38 NPN Si TO-5 ... . ... 51$ 1.00 
2N6517 NPN T O-92 Si . . .. .. 3/$ 1.00 

.22UF 35V 5/S1,00 

.47U F 35 V 5/S1.00 

.68 U F 35V 5/$1.00 
I UF 35V 5/$1.00 
4 .7U F 35V 4/$1.00 

6 .8U F 35V 3/$1.00 
33 U F 25V $ .40 
30U F 6 V 5/$1 .00 
lSO U F 20V $ .50 

CT700 1 A LARM C LOCK CHIP •• , , S5.75 

1a:;~iiillill!l;'Ii!iJIilI:l:I3I1i1. FPA 711 ·7 L EVE L Diode Array Opt ical 
Tape Readers .... $5.95 

2N 5460 P FE T .. 
2N 5457 N FET . 
2N 489 1 UJT. 
T IS 43 UJT ....... .... . 
ER 900 T RIGG ER DIODES. 
2N 6028 PROG. UJT 

VERIPAX PC BOARD 

$ 045 
$ .45 
$ .45 

.. S .35 
4/ $ 1.00 

S .65 

T his board is a 1/16" single sided paper epoxy 
board, 4%"x6 %" DR I L L ED il nd ETCHED 
which wi ll hol d up to 21 si n!} le 14 p in IC's 
or 8, 16. or LSI D IP IC's wit h busses for 
P~..£L.!.Y.P.e!Y. con nector . . $5.25 

MV 5691 YE LLOW·GREEN 
B IPO L AR LED . , ...... $1.25 

MT·2 PHOT O TR ANS . . . . $ .60 
R ED , YE LLOW, G RE EN O R 

AMBER LARGE L ED's .. . ea. S .20 
14 PIN D IP SOCKET S. . . ' . $ .35 
16 PI N D IP SOCKETS. . .. . $ .35 
MO L EX PINS . . . ..... 100 / S1.00 

1000/ $8.00 
8 PIN M IN I D IP SOCK ETS . . . ... $ .30 
t o PIN TO·5 T EFLON PC SOCKET S , $--:-60 
'fOWATT 2ENERS 3, 9, 4.7, 

180R22V ........ .. ca.$ .60 
1 WAT T 2EI\;E RS 4 , 7. 5,6 10, 12. 15. 

180R 22V ....... ea . $ .25 

IA 3A 12A 50A 125'A" 
.06 .14 .30 .80 
.07 .20 .35 1.1 5 4.25 
.09 .25 .50 1.40 6 .50 
. It .30 .70 1.80 82Q 
.15 .35 .90 2.30 10 .50 
.20 .45 1.10 2.75 12.50 

REGULATED MODULAR 
POWER SUPPLIES 

+- t 5VDCAT100ma 
11 5VAC INPUT . . $27.95 

5VDCAT l A. 11 5VAC INPUT ... $24 .95 
12 V DC AT .54 . , . . .. $24 .95 
IN414811N9 141 . . ....... 15/S]J).,[ 
25 I S·HEX 32 B IT SA. . . . .. $6.00 
SILICON SOLAR CELLS 2%" diameter 

75~O'\~~~O T~aROW' TO.5 $~i~~~~U~~27 .50 
ROTARY SWITCH. . . $ .95 

NATIONAL MOS DEVICES 
MM ) 402- 3.20 MM50 57 - 4 .00 
M M I403 - 3.20 MM5058-4.9 5 
MM 140 4- 2.50 MM5060- 4.95 
MM50 13- 7.75 MM5061- 4.30 
MMS0 16 - 3.50 MM5555- 6 .25 
MM5017- 4 .75 MM5556- 6.25 
MM5055- 4 .00 MM52 10- 1.95 
MM5056- 4.00 MM5260 2.95 

74LOO- .30 
7400 - .1 8 
740 1- .18 
7402- .18 
7403 - .18 
7404 - .22 
7405- .22 
7406- .35 
7407 - .33 
7408- .22 
7409- .25 
7410- .18 
74 11- .25 
741 2- .30 
741 3 - .60 
7414 - 1.45 
7416 - .33 
74 17- .33 
74 20 - .18 
7425-- .35 
7426 - .35 
7427 - .35 
7430 - .18 
74 32- .24 
7437- .35 
7438- .35 
7440 - .18 
744 1- .95 
744 2 - .70 
7445- .85 
7446 - 1.00 
744 7- .87 
7448 - 1.00 
7472- .35 
7473 - 040 
7474 - .40 
7475- .60 
74 76 - .40 
7480 - .48 

TIL IC SERIES 
7483- .90 
7485- 1.05 
7486 - .4 5 
74 89 - 1.80 
7490 - .60 
749 1- .79 
7492- .60 
7493- .60 
7494 - .80 
7495- .85 
7496- .79 

74107- .34 
74 121 - .50 
74123- .85 
74125- .70 
74126- .90 
741 50- 1.00 
74151- .90 
74 153 - .79 
74154-1.40 
74 155-1.40 
74 157- .75 
74 161-1.20 
74164 - 1.50 
74165 - 1.50 
74 173-1.35 
741 75 - .95 
741 77 - 1.00 
74 180- 1.05 
74 18 1- 2.30 
74 191 - 1.SO 
741 92-1.10 
74193-1.25 
741 94- 1.25 
741 9 5- .74 
741 96~ 1 . 20 

75324 - 1.75 
75491 - .80 
75492- .80 

74C02- .30 4016 - .60 4035-1. 75 
74C01- .30 401 '1- 1.30 4042- 1.00 
4001- .30 4018 - 1.40 4046 - 2.75 
4002- .30 40 19 - .60 4047- 3.00 
4006- 1.60 4022 - 1.40 4049 - .75 
4007 - .30 4023 - .30 4050 - ,75 
4009 - .60 4024 - 1.25 4055 - 1.95 
4010 - .60 A025- .30 4066 - 1.10 
40 11 - .30 4027 - .75 4071 - .30 
40 12- .30 4028 - 1.20 4077 - .30 
40 13- .50 4029 - 1.45 4081- .30 
40 15 - 1.40 4030 - .55 

LED READOUTS 
$1.75 

. ... SI .40 
. . $1.20 
. . $1.25 

FND 500·S· C.C. 
HP 7740·.3 " C.C. 
MAN·4· .25" C.C. 
MAN-7-.3" C.A. 
DL747-.6" C.A. . ........ $1.95 

..... $1.35 

I I 
SCANN ING CHARGED CO UPL ED 
D EV ISE ., . . . . . . . . • . $ 125.00 

SANKEN AUDIO POWER AMPS 
Si 1010 G 10 WATTS .... ..... $ 6.90 
Si I 020G 20WAT TS. 5 13.95 
Si 1050 G 50 WATTS. . .... S24.95 

LINEAR CIRCUITS 
L M 309K 5V lA REGU LATOR .. . $1.00 
723 - 40 + 40VV REGU LATOR. . $ .54 
3011748·H i Per. Op. Amp. . . $ .35 
320 T 5. 12, 15, OR 24V 

NEGATIV E REG . ......... 51.35 
741A or 741 C OP A MP. . .. $ .35 
709c OPER. AMP. . . ... .. $ .32 
307 OP AMP . . . . . . . . . $ .25 
CA 3047 Hi Pef. Op. Amp ........ $ .95 
340 T 5, 6 ,8,12,15, 18, 24 V POS 

R EG. TO-2~0 ........ . $1.20 
10 1 O PER. AMP. HI PERFO RM .... $ .75 
LM 308 Opcr . Amp .. Low Power . $1.05 
747 - DUAL 741 ... ... .. $ .65 
556 - DUA L TI MER . . ... $ .95 
537 - PR ECISION OP. AMP . .. ... 52.BO 
540-70W POWER D RI VE .. $2.75 
L M 3900 - QUAD OP. AMP . $ .49 
L M 324 - O UAD 741 ....... 51.50 
560 - PHASE LOCK LOOP .... $2.50 
561 - PH ASE LOCK LOOP . ... 52.50 
565 - PHASE LOCK LOOP ..... $1.50 
566 FUNCTI ON GE N. . . . .52.50 
567 - TONE D ECODER ... . . . $2.00 
LM 13 10N FM STEREO D EMOD ... $2.75 
8038 IC VO LTAGE CON T. OSC ... $3.90 
LM 370 - AGC SQUELCH AMP. .. S1.15 
555 - 2.us - 2 HR. T I MER.. . .. 5 .53 
553 QUAD TI MER. . . .. . $2.50 
FCD 810 QPTO- ISO LA T OR .. S .80 
)458 D UA L OP AMP. . . $ .55 
LM 380 - 2W AUD IO AMP. . .... $ .95 
LM 377 - 2W Stl!rCO Audio Amp. . 52.50 
LM 381 - ST ER EO PREAMP ..... $1.25 
L M 3S2 - DUA L A U D IO PREAMP .51.25 
LM 3 11 - HI PER. COMPAR AT OR. $ .95 
LM 319 - Dual H i Speed Camp . ... $ 1.25 
LM 339 - OUA D COMPARA TOR . $1.40 

TRIACS SCR'S 
PRV l A 

100 .40 
200 .70 
400 1.10 
600 1.70 

lOA 25A 

,70 1.30 
1.1 0 1.75 
1.60 2.60 

1.5A 6A 3 

.40 .50 1.20 

.60 .70 1.60 
1.00 1.20 2.20 

1.50 3.00 



Photo 2A. 

Photo 2B. 
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JMP instructions in locations 
OOOO-OOOB. In "run" mode, reset vec­
tors to 0000 by switching ROM 
address bit. 

(* indicates construction in progress.) 
Peripherals at present include: surplus 
Teletype KSR 33, a modified BYTE 
standard tape interface (higher speed, 
higher density) , the aforementioned pro­
grammable counter "music synthesizer" 
and keyboard. Peripherals for inclusion in 
the near future include: 
• BYTE standard interface (from Harold 

Mauch). 
• Single channel music peripheral. 
• ASCISCOPE VDT as main control 

keyboard and console. 

Software at present includes the IMP 
(Interactive Manipulator Program) monitor, 
the Kluge Harp Version 2 Music Interpreter 
(features subroutines, calls, special functions 
such as trill, chromatic run, tempo change), 
and an income tax accounting program 
which tabulates amounts by category (2 
digit ASCII code). 

The present IMP 6800 program takes 
about 700 bytes and uses the panel lamp 
displays to show address (16 bits), data at 
address (8 bits) and the last 8 bits of the 
current hexadecimal encoded keyboard 
entry. Functions include memory editing 
and address pointer manipulations, block 
write, block read , block to block compare, 
tape to block verification, block move, block 
zap, formatted object code dump (pays 
attention to instruction length), call pro­
gram, etc. Version 2 will augment the 
present panel display with outputs to the 
ASCIScope peripheral, giving much greater 
detail of internal control variable values. 

The most unusual peripheral of the 
system is an 8 by 4 feet (2.44 by 1.22 m) 
frame of wood suspended beneath the 
ceiling over the lab bench, with polyethylene 
plastic stapled to it. Purpose: prevent leaks 
due to ice buildup from soaking the 
processor. 

Photo 1 shows the current state of the 
system, spread out on the top of an old 
conference table purchased for "peanuts" at 
a traditional New England style bargain 
source. Photos 2A and B illustrate construc­
tion details of the unique environmental 
protection unit which is expected to become 
obsolete in the near future when a house 
with sound roof is purchased to replace the 
present rented abode.-
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