
























































































































































































SN7400N . 16 
SIIl/40 IN .16 
SNj'102N .21 
SN7403N .16 
SN7.104N 21 
SN14Q5N 2,1 
SN7406N "5 
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SN14 ·15N 110 
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Delta 

JAMES NOVEMBER SPECIALS 
DIODES TT L/LINE AR 

l ynnfield, MA 2-3 weeks 
(ge lling better) 

Monterey, CA 2- 3 weeks 

San Antonio, TX 3-4 weeks 

l ynnfield, MA 2- 3 weeks 

l)'fl nfield. MA 3-4 weeks 

IlP·5092·130ll 

lo! tlockl yp. 
Ipplinllonl. IIOV"prinraly @l 601l1. 

300mA·5001TA 

Enrllrnl IOf powe, 
& gill dliplilYI 

SPE CIAL 

MICR 

8008 19.95 
COM 

2102 

Includes monol il hic funcliongeneratD l lC . PC board. and assembly 
illSlruct ion manual. 

SPECIAL $27.95 

20% fnl 100 Cnmhmed Electronics 
Solid State 

0.1 
Same as X R·22 06KA includes extelflal components 
for PC hoard. 

6!iO 

eM 0 5 Safes 

Indianapolis, IN 7 weeks 

Somerville. MA 3-4 weeks GOP" 
I Po. )0<)(1" 

fPOKY 6oIP'. D6l 
lAP •• 061 

. " .50 8!i(1 
. !.O 
.!;() 1100 
8SO 1/ 

STEREO DECOOERS 
S .69 XR ·1310P S3.20 

1.55 XR·1310EP 3.20 ::::::0111 1.85 XR·1800P 3.20 
2.45 Altaj Dall as, TX 1- 1112 months 

C04009 59 Co·l0.12 1.90 14C74 11 5 Electronics WAVEFORM GENERATORS 
C0401 0 59 C04044 1.50 14C90N 3.00 All the time s are from the day I wrote XR·205 8.40 

XR·2206CP SPEC1AL 4.49 

PROTO BOARD ·100 C040 11 C04046 2.51 14C95N 2.00 the letter until I received the parts. 
5.20 X R·2207CP 3.85 

H. K. BERKHOUDT 
C04016 S6 CO,1050 .79 NC 154 3.00 Rotterdam (23) 6.60 M1SCHLANEOUS 

CO')OI1 2.98 2.15 Holland Reprinted From Radio& Electronics I()w r.ns l. hO(I 1011: c;ll laclly 
oj 

SPECIAL 
1.95 XR.221 1CP 6.10 
2.99 XR.2261 3.79 

I:: I-____ .....:s::" .::":::mb::.:..' ':.:91:..:5 _____ -1 
DPST * Spec i a IRe que ste d CO'I027 125 1.75 HC I6:! 3.00 Items* C04023 CO.1069 ,45 NC164 3.25 C & K ROCKER SWITCH Ihll. holl alllt screw InCllides 

1 50 C0407 1 .45 14C 113 2.60 
They ate at 125 Vac @l SA. 25 COol08 1 .45 1<1C 193 2.75 

CO.l027 .69 74COON 39 14C I95 2.75 
\cre,v!. nun. hulls; alllj mlllllh ly Set C04028 165 74COm 55 80C97 1.50 

Panel Switches COMPL£TE kIT . $17.95 CA) 130 Suptr CMOS Op Amp 1.49 3.50 8826 ).00 r:04029 '90 NC04N 75 

It.1 106H 
lMI1Hl 
lM212H 
lM300l1 
lI.1JOIH J 100 
L/.1301CN 3 1.00 
l M302H 75 

100 
l M305H .95 
lM307CN 35 
1I.1308tl 100 
LMJOI!CN 1.00 
lM 309 H 110 
LMJ09K 1]5 
U.1310CN 115 
lM 31Hi 90 
lM 3 11N 90 
lM31l!CN I SO 
lM 3 19N 1.30 
LM3190 900 
lM3]OK h 13S 
lM3?OK 5 2 135 
L/.1320Kl] 1.3!! 
LM320K 1 35 
lM37JK 5 
LM 374 N 1 80 
W339N 110 
lM340K S 1 9S 
lM340K 17 19S 
lM340K IS 195 
LM340K 24 1 9!) 
LMJ<10h 5 115 
lM340ToG 1.15 
lMJ40To 17115 
Ll.\340l o IS 115 
W340 To ]4 115 
l/.\3S0N 100 
lM 3S 1CN 65 
LI.1310N 1 IS 

INEAR 
LM373N 325 
lMJ77N ,) 00 
LM 380N 1.39 
lM380CN 1.05 
LM381N 179 
lM31!2N 179 
NESO IK 8.00 
NE510A 6 00 
NES31H 300 
NES36l 1i.00 
NE540 l 6.00 
NE550N 79 
NES53 2.50 
NE555V .49 
NE5 G5H .99 
NE5 65N 1.25 
NE566C N 1.95 
NE567H 1.25 
NE567V 1.50 
lM703CN 4!! 
LM709H 29 
lM709N 29 
lM710N 19 
WI11N 39 
lM723N 55 
lM72JH !:IS 
LM733N 100 
W139N 129 
LM1')ICH 3, ) 00 
lMNICN 311 00 
U.114114N 39 
lM147 H 79 
li.I1<11N 79 
LM148H .39 
U.174RN 39 
ll.1130JN 90 
lM I304N 119 
1I.11 305N 140 , 

lM1310N 2.95 Di m: l"xl"x W' $0.69 * 5 ecial 
u.11351N !.IiS 

'i! TYPE 

LMI556V 1.85 MAN 2 S 300 lN 746 3.3 40010 411.00 IN4003 200 PIV I AMP . 10 
lr.12 11 IN 1.95 MAN 3 : 125 IN751A 5.1 400m 4f 1.00 IN4004 400 PIV 1 AMP . 10 
lM290lN 2.95 MAN 4 ' IN752 5.G 00 IN3600 50 200 6 '100 
lM3065N .1i9 MAN7 IN7536} 400m 411 :001N4148 75 

__ .. _l_"_''' __ __ ..:...--/ :!" 
MC5558V 1:00 Ie SO LOERTAll _ lOW PROFILE (TIN) SOCKETS IN 5234 6:2 IN47 36 .2B 
lM7525N 90 IN5 23!) 6.8 !iOOm .28 IN4738 B.2 lw .28 
lM7!i28 N 2.20 2549 SO IODIN !)0·100 IN5236 7.5 500rl1 .28 12 11'1 .28 
ll.l7 534 N 2.20 8pln S. 17 Iii 15 2,1 pUl S 38 37 .36 IN456 2S 4001 6/1 .00 \lj41 44 15 II'.' 28 
lM7S35N 1. 25 1"11'" .20 19 18 lS llin .45 ,44 .43 IN4 58 150 7m 611.00 mll S3 50PIV 35AMP 160 
803RS 4.95 I ii 11m .22 23 22 36 pill liD 59 .5B IN485A 180 10m 511 00 Ifj 11 84 100 PIV J5 AMP 1 10 
L/.115 '150 49 IS pill .29 .28 27 'lOp,,, .63 .62 .(i l lN4001 50PIV lAMP 09 1fj1186 200 PJV 35A MP 1.80 

nll'" .31i 37 31i f-':.:N:::":::02c..;.:IO:::.O:..:PI.:.V--,-,' A::::"::.P_--'."IO'-".::.":..:":::88:....;:' :::00"-P:..:'V-.-::35:..:A:::":..:'_..::3;::.004 

15'53CN " SO LOERTA1L STANOARO IGO LOI MPS·A05 "00 TRANSISTORS I'N4249 41SI00 
754S4CN 39 8 pm S 30 21 74 241un S lU 63 5/ 1.1PS AD6 00 '1 SI 00 

., S100 1549 1CN .79 141l1n .35 32 ]9 28 pili 1. 10 100 .90 2r12219A 3S100 
15492CN 89 16 pm 3B 35 32 36 pili 1 !i5 1.40 1.21; , 

89 18 pill 52 41 43 4011111 11 5 159 1015 m?36' !lIS100 
RCA LI NEAR ?N231i9A 4IS 1.UO 
CA3013 1.10 WIRE WRA P SOCKETS (GOLD) LEVEl .3 SI 00 
CA30].3 2.15 10pon S.45 ,11 37 Npnl S i llS 95 R5 2N?484 41S100 
CA3035 225 14 PUI 39 38 .31 2B II'" 1 40 1 25 1.10 1N7906A 'I/Sl00 

PN3561 
Plml>8 

um05 
2N3"/OU 
]Nl1D1 
2/>131 11 
2Nl124 

2N390l 
2N3904 

]N3906 
1N4013 
}114014 

JISIOO 
00 

41S1 00 
00 

51S100 
1 00 

UO 
S/S IOO 

2N440 1 4'S1 DO 
2N440? 451.00 

<1 S100 
2N440n 515 100 

': '5100 
r, SI.00 
4/S100 

: 
CA3[)59 2.116 1-------------------------------1 SB9 

50 pes. RESISTOR ASSORTMENTS $1.75 PER ASST. 
CA30B3 1 60 2N3399 SI 00 
CAJ086 .59 100HM 12 OHM IS OIlM 180HI.' 22 OIIM 
CAJ089 J 25 ASST.I 5 u : 27 OHM 330Ht.l 39 OHM ,1} OHM 5601H.1 114 WATT SO PCS. 

CA309 1 GBO HM B?O Hr.l 100U HM l ]llOH M ISOO llM 
CA31?] 185 ASST . 2 5 u : l BO OIH.1 220 OH1.1]70 OIH.l 330 0111.1 390 OW.1 1/4 WATT 5%' 50 PCS. 

4/0 OHM 560 OHM IiRO OHM B20 OHM 19 

1 00 
DO 

S 1.00 
4'5100 
41S100 
]IS1DO 
3S100 

2NS089 ·\S I.OO 
!I ·SI.OO 

7N5 139 55101) 
S I no 

00 
C1D6!ISCR?SI00 

CAPACITOR CORNER 
so Val T CERAMIC OISC CAPACITORS 

10-49 50 100 1·9 1049 
.04 03 05 04 ASST. J 12K 15K 1 8K 22 K 

3 3K 3.9K 4/K !16K DATA HANDBOOKS 
IK 

1 1K 
Ga, 
IS' 
HK 

I]OK 

1/4 WA TT 5% • 50 PCS. . 10111 .05 
22 111 05 03 
47 lit OS 03 

001 
0041 

.01 
021 
007 , 

05 04 
05 001 

50 100 
035 
m 
035 
0' 7400 Pin·ou t & Descript io n of 5400/7400 ICS S2.95 

CMOS Pin ·ou l & Descri pt ion of 11000 Series ICS S2.95 
LINEAR PilHlU l & Func tional Description of 

linear Circuits S2.95 

6' POWER SUPPL Y CORDS . ... .... 2 .CO .. N.DU.C.T.O.R.S .... SPECIAl 
3/$ 1.00 

THUMBWHEEL SWITCHES 

In'uur, .... _I_ Clllfll 

ASST. 4 

ASST. 5 5 u : 

ASST. 6 5u: 

B.n 10K 12K 15K 

22K 27K 3JK 39K 
!i6K 68K 82K lOOK 

I!rOK 11:10K 220K 710K 
390 K 410K 5GOK FiROK 

330K 
820K 

1M Iu.t I !iM I .BM ? 2M 
ASST . 1 5u: 27M 33M 391.\ ,11M !r liM 

PRIME 
INTEGR ATED 
CIRCUIT 
ASSORTMENTS 

SIIH OO 
10 

tl.1JOlT 
tl.131lT 

7na 
/490 1491 

4002 4011 
4011 
JOlt, lOll 

140J 14M 
7Hl 

/4100 /4121 
14191 7419] 
4012 401 3 
4023 4030 
JOlt log;! 
IHT I4IN 

114 WATT 5%" 50 PCS. 

1/4 WATT 5%' 50 pes. 

1/4 WA TT 5% K 50 PCS. 

l f4 wr ', T 2 SO PCS. 

SSl'lll ASST 

S9.55 Assr 

ASS I 

LINEAR 

Satisfaction Guaranteed . $5.00 Min . Order. U.S. Funds. 
California Residents - Add 6% Sales lax 
Write for FREE 1975 F Catalog - Data Sheets .25. each 

pf::! 
PHONE ORDERS - (415) 592-8097 

100pi 05 
220 pi .05 
470pl O!r 

.04 03 06 .05 
04 03 06 .O!, 
04 .035 12 09 

100 VOL T MYLAR FILM CAPAC IT ORS 

0·' 
075 

.001ml .12 . 10 .07 .022ml .13 . 11 .08 

.0022 . 12 .10 .07 .047 ml .21 . 17 .13 

.0041m! .12 .10 .07 .Im! .27 .23 .17 

.01101 .12 .10 .07 .22ml .33 .27 .22 
OIPP EO TAN TAlUMS (SOLIDI CAPACITORS 

1 35V .2R 23 11 15 35V .30 26 ]1 
1535V 28 .23 . 17 2.2 25V 31 21 n 
22 35V 2B .23 11 33 25V 31 21 22 
33 3SV 18 23 17 <1] 2SV J2 2R 23 
:11 35V .21:1 23 17 IiR 2W 36 3 1 ]5 
68 35V 28 .23 11 10 25V 40 29 
1 0 ]5V 28 23 11 l !i 25V 63 50 40 

MINIATURE ALUMINUM ElECTROl YTiC CAPACITORS 
l tad 

4750 15 13 10 47 25 15 13 10 
I 50 I ii 14 11 -17 50 16 14 11 
33!i0 .15 IJ . 10 1 16 IS 13 10 
41]5 I ii 14 12 I 25 16 14 11 

10 25 15 13 10 I 50 Iii 14 1\ 
10 50 16 1,1 12 47 Iii 15 13 10 
22 25 17 15 12 47 25 15 13 10 
22!i0 2.: 20 18 47 50 Hi 1·1 11 
41 25 19 11 15 10 16 14 12 09 
47!i0 2!r 21 19 to 25 15 13 10 

100 25 24 20 18 10 50 16 14 12 
100 50 35 30]8 <11 50 N 21 19 
2211 2!r 32 28 25 100 16 19 IS 14 
220 50 45 4 1 38 100 25 24 20 18 
470 n. J3 29 27 100 50 35 30 28 

1000 16 55 .50 45 270 16 23 11 16 
2200 1[; 70 1i2 55 "70 25 31 2B 



know what the problems 
are'" Well , why not 
institute an in-house contest 
among your engineers called 
BUGDEBUG : Have one 
fellow go to a prototype 
and intentionally introduce 
a bug, then have his 
compatriot without 
advance knowledge - get 
that machine and figure out 
what is wrong while taking 
notes on his methods of 
deducing the error. 

Use of the Computer as a 
Debugging Tool: Above all, 
concentrate on getti ng the 
CPU up first in your 
procedures, so that it can be 
used as a debugging tool by 
the fellow who has no 
oscilloscope. Think about 
the computer as a debugger, 
and burn some hardware 
debugging routines into 
your ROMs. 

I present these thoughts as 
a constructive input to all 
manufacturers and as 
information for readers to use 
in the evaluation of your 
products. I predict that the 
manufacturers who do the 
best job documenting their 
kits will be the ones who 
prosper the most in the long 
run. 

Standardization 
As mentioned in 

describing the small systems 
benchmark, the idea of a 
home computer system is 
best implemented with 
modularity. This brings up 
the question of 
standardization of interfaces, 
since one of the most obvious 
areas of modularity is in the 
choice of peripheral devices 
for a system. What are 
standards, and whom do they 
serve? 

-----~ @@WU[p@ ~@[fD~@@ I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

~ I 

Assemble your own electronic 
Ping-Pong unit tha t clips onto 
any TV set. It 's easy. Complete 
plans, PIC boards, preassembled 
and tes ted board or finish ed 
units ... take your choice. Our 
designs include cha llenging ball 
play. a computer· control paddle 

I 
I 
I 
I 
I 
I 
I for automatic play. specia l sound 

effects and eyen on-screen scoring! I 
Build the basic unit for abollt $40. 

Send 51.00 '"fundablel fo, sche· I 
I 

~ IJ~@M • • • Immed;.te sh;pments. .1 
~P.O. BOX 4204 I 

MOUNTAIN VIEW. CA 94040 '- ________ .J 
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BYTE will editorially 
support any equipment 
that meets industry 
standards, however those 
standards are defined. 

A standard is an agreement 
de facto or by ex plicit 

choice of particip ants - upon 
a common set of parameters 
for some aspect of 
tech nology . I n the home 
computer field, the de facto 
standard of character data is 
adopted without question 
from the computer industry 
at large - ASCII (Baudot 
Teletype interfaces use 
obsolete equipment and are 
viewed as an exception to be 
specially programmed). There 
is, however, a strong need for 
additional standardization in 
two areas, one of which I'll 
ta lk abo ut in some detail 
now. These are the areas of 
peripheral interconnection to 
processors and the audio 
cassette data interchange 
standard. Work upon the 
interface standardization 
problem has already begun 
under the leadership of Bill 
Godbout in Oakland, Calif. 
Bill has been in and around 
the computer industry for a 
long time (he worked for IBM 
when IBM was anything but a 
giant in the fie ld) and 
appreciates well the shot in 
the arm competition can give 
the development of a new 
area. By hav ing plug 
standards, we can avoid 
arbitrary restrictruns on entry 
into the fi eld, thereby 
expanding the choices users 
have and giving incentives to 
the innovative and creative 
pro ducers of personal 
computing products. With a 
peripheral standard for the 
industry, the inventor of "EI 
Neato Peripheral #367" only 
has to worry about one 
interface, and can enhance 
the value of Bill Godbout's 
computer systems, as well as 
Sphere, MITS, SWTPC, RGS, 
Scelbi and yet unheard of 
products. 

I n California, there already 
have been several informal 

standards meetings among 
industry repres e nt atives, 
according to Bill in a phone 
conversation recently . .. a 
trend which we at BYTE 
want to see continuing. 

As a step in a second 
direction - aud io cassette 
standards BYTE is 
sponsoring an audio cassette 
standardization conference 
on November 7 and 8 in 
Kansas City, Kansas (see the 
announcement in this issue). 
Th e purpose of this 
conference is to act as an 
information exchange among 
the various manufacturers 
an d users, and to hear 
arguments on the relative 
merits of various systems for 
audio recording of digital 
data. The main argument in 
favor of the audio standard 
concept whatever 
technically competent system 
or systems are chosen - is so 
that the various users of small 
comput ers can freely 
communicate with one 
another by passing data tapes 
back and forth. We need a 
universal audio standard so 
that Joe Smyly in Podunk 
Hollow, Kentucky, can 
record his thoughts on tape 
and send them to his friend 
Fred Oberheimer in San 
Francisco, where Fred can 
disp lay the message on his 
own computer's data screens 
or hard copy outputs. 

Once a standard has been 
agreed upon you may be sure 
that BYTE will do all it can 
to encourage manufacturers 
to adhere to th is standard and 
to pub li sh articles explaining 
the systems involved, the 
hardware which will work 
wit hit, a nd soft ware 
in v 0 I v e d . S h 0 u Ids 0 me 
al ternatives be proposed 
which seem of value , BYTE 
wi ll encourage their 
investigation and evaluation . 
But once a standard has been 
set , it will take some 
powerful improvements to 
warrant basic changes. 

Carl Helmers 
Editor, BYTE 



COMPUTER- DATA I NPUT KEYBOARDS 

B5283 

B5199 

ASCII encoded keyboard. I n its own enclosure. Originaly used in 
SANDERS ASSOCIATES 720 Terminal System. In like new 
condition. Usefull for any project requiring an ASCii encoded 
keyboard. 50 Alpha Numeric keys plus 11 computer symbols 

STOCK NO.B5283 keyboard $35.00 2/ 65.00 

MICRO-SWITCH (Honeywell) 8 bit binary coded board. 56 keys, 
alpha · meric and computer symbols Built in TTL decoder. New 
in factory cartons. A beautifu I keyboard. 

STOCK NO.B5199 Microswitch keyboard. $45.00 2/ 80.00 

KEYTOPS & SWI TCHES 
TO MAKE YOUR OWN 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 
54 key set, keys & switches grey K92·90 
54 TTY set, no symbols keys & Sw. White K9291 
54 TTY set, with symbols, keys & Sw. whiteK9291 

11 Key Numeric 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 Key Num. set, keys & switchesWhite 
12 Key Num. set, keys & switcheswhite 

K92o'3 
K9284 
K9295 
K9286 

K9293 
K9294 
K9295 
K9296 

30.00 
30.00 
30.00 
30.00 

1.50 
1.50 
1.50 
1.50 

7 .00 
7.00 
7.00 
7 .50 

TRANSFORMERS 
Computer projects need power supplies. Finding the right power 
transformer can be a problem. We have one of the largest and 
most diversified stocks of power transformers in the country. 
Below we list some representative items in our inventory. Our 
catalog, free on request lists many more. 

36 V . @ 1.0 A. c t, & 6 .3 V @ 200 mao 3 Ibs. B9313 3.50 2/ 6.00 
70 V. @ 1.5 A. ct, & 6.3 V @ 500 mao 6 lb. B9314 6 .502/ 12.00 
90 V . @ 2.0 A. ct, & 6.3 V @ 1.5 A . 8 )1, lb. B9315 9 .952/ 19.00 
50 V.=@ 1.5 A. ct, & 6.3V @500 mao 6 lb. B9316 6.502/ 12 .00 
26 V .@ 1.0 A. ct. &6.3 V. @ 500 mao 3 lb . B9318 3.75217 .00 
38 V.@ 1.5 A. ct. & 6.0 V.@ 500 mao 2 lb. B9319 6.952/13.00 
350 V. @ 35 mao ct. & 6.3 V. @ 2.7 A 2 lb. B9321 3 .50 2/ 6.00 
70 V .@ 1.5 A . ct. & 6 .3 V @ 1.5 A. 7Lb. B9322 6.752/ 13.0 
35 V. @ 6.0 Ct. & 10 V. @ 10.0 A. 6 .0 Lb. B9906 8 .95 ea. 
64 or 32 V . @ 8.0 A. ct. & 18 V. @8. 0 A ct. 10 lb. B9905 11.95 

VOLTAGE REGULATOR BOARDS 

85169 is a board containing 315 volt high current regulators 
with 0.1 % regulation. 2 of the regulators are rated @ 3 Amps., 
and the other @ 6.0 amps. The current in each regulator may 
be doubled with the regulation going to 0.5%.AII 3 regulators 
are short circuit proof, and 2 have electronic crowbar protect­
ion. Brand new, in factory boxes. 
STOCK NO.B5169 $11.95 ea. 2/21.00 

89013 is a triple regulator with + 12 volt regulation @ 200 
rna. and the third regulator is a tracking regulator, providing 
regulation from 0 to 5 volta @ .5 A. 
STOCI{ NO.89013 $5.95 ea. 2/10.00 

noth regulators above come withcircuit diagrams. 

OPERATIONAL AMPLIFIERS 
(OP -AMPS) 

TYPE DESCRIPTION CASE STOCK PRICE 

709 Hi Performance TO-5 B4301 .50 5/2.00 

4709 Dual 709 DIP B5301 1.00 6 / 5.00 

741 Hi Performance DIP B4316 .65 5 /3. 00 

747 Dual 741 DIP B4317 1.25 5 / 5 .00 

741 Hi Performance Mini DIP B4345 .65 5/3. 00 
747CT Dual 741 TO-5 B3111 1.25 5/5.00 

1458 Dual 741 Mini DIPB3112 1.25 5/5.00 

LM101A Gen, Purpose TO· 5 B4503 .50 5/ 2.00 

SELF SCAN PANEL DISPLAY 

mBurroughs 

-:r!u. :;1':; "ihf5iI:WI:f7ia:J BUR R aUG H SSE L F 
_" ..... , SCAN display, des· 

igned for numeric app· 
~ li cation, requiring up to 

MODEL SSD 1 00(}'001 0 . 16 char~cters of numeric 
Informa tion . Display IS made .... -----------------------------t up of neon dot matrix. Each character is defined by a positive 

MINIATURE 7 SEGMENT READOUT logic 4 bit code. Display operates in a scanning mode, scannin!) 

Blank key 1)1, keys wide 
Blank key 2 keys wide 
K9297 A with switch 
K9297B with switch 

white 
wh ite 
white 
white 

K9297 A 3/.25 
K9297B 3/ .25 
K9298A 3 / 2.00 
K9298 B 3/2 . 00 

from left to right, one column at a time. Electronics is in inter 
Miniature 7 segment LED readout (EXITON XMN 101). ior of bezel , and c onsists of LSI chip and integrated circuits. 
Displays all numbers and 9 letters. b.D. 5/16"x 1/4" Current distributor price is $135.00 . LIMITED QUANTITY 
Display is .12 ". SPECIAL FOR THIS ISSUE ONLY STOCK NO.5180 with data $49.50 2 / 90.00 
STOC K NO.B5173 with data sheet .50 ea. 5/2.00 

Please include sufficient 
postage. Excess refunded 
MINIMUM ORDER $5.00 

Send for the latest edition 
of our catalog. Loaded with 
electronic and computer 
hargains. 



~ 7-Segment Readout 
. . 12-PIN DIP 

Three digits with right-hand decimal 
Plugs into DIP sockets 
Similar to (LITRONIX) DL337 
Magnified digit approximately .1" 
Cathode for each dig1t 
Segments are parallel fo r multiple 

operation 
5-10 MA per segment 

EACH SI .7 5 4 (12 DIGITS) $6.00 

l!ik Trimmer 

-12 turn trimpots whi ch plug 
into a DIP socket 

-5K and 200K 
_~ II x l;all X ~1I 

-4 leads spaced .3" x .2 " 
Ea ch $.65 10 for $4.9: 

1000 MHz Counter 
11C05 Fairchild 1GHz Divide By Four 

RCA Numitron ~'L -DC to 1000 MH z operation 

EACH .. ......... . $ 5.00 I I -Vol tage compensated ~2 ' -AC or DC coupled 

'. '7~1 -TTL or ECL power supply 
SPECIAL : 5 FOR $20.00 -50 ohm drive output 

DR2010 -Lead compatible with Plessy SP6 13 1----------------; -True and complement ECL outputs 
-14 p'in DIP 

MOS MEMORY 2102-2 
1024 Bit Fully De coded Statl c MOS 

Random Access Memory 

-fast access 650ns 
- fully TTL compatible 

-Data and application notes 
Each $49.95 

LED's 

$ .20 

25K Trimmer 
PRINTED CIRCUIT BOARD TYPE 

EACH $.20 10 FOR $1 .50 

Jj 
Rectifiers 

VARO FULL-WAVE BRIDGE 

VS647 2A 600V 

MR810 Rectifier 50V lA 

$1.10 

S .10 

Special 811: Hex Inverter 
TTL DIP Hex Inverter; pin interchangeable with SN 
7404 . Parts are brand new and branded Signetics 
and marked "811." 

EACH . 16 
DATA 10 FOR 1. 50 
SHEET 100 FOR 14.00 

SUPPLIED 1000 FOR 110.00 

1 AMP RECTIFIER 
EACH S . 15 

1N4007 1KV PRY 
SALE 10 for $1.00 

=== 
-n channel silicon gate 
- s ingle 5 volt supply 

MV50 Red Emitting 
10-4 MA @ 2V 
~ 

10 FOR $1. 25 1-------------------1 
-tri-state output 
-1024 by 1 bit 
- chi p enable input 
-no c l ocks or refreshinq 

requ ired 
Brand New Factory ~"rl~ 
16 PIN DIP Ea ch ~4.00 

3 for $27.95 

Power Supply SPECIAL! 
723 DIP variable regulator chip 1- 40V, 
+ or - output @ 150 MA lOA with exter­
nal pa ss transistor--with diagrams for 

~~-=" 

MV5024 Red TO-18 $ .35 
Hi gh Dome Ci't:::::: 10 FOR $2 . 95 

MV10B Visible Red 
5-7 t1A @ 2V 

$ .30 
10 FOR $2.50 

CMOS 
CD4001 
CD4002 
CD4011 
CD4012 

CD4023 
74C20 
74C160 

$ .45 
.65 

3.25 

many app 1 i ca ti ons. ~~~--:=---=~--=--:-::----t 
EACH $1.00 10 FOR $8.95 3-Amp Power Silicon Rectifiers 

. 45 

.45 

. 45 

.45 

5001 Calculator MARKED EPOXY AXIAL PACKAGE 

MAN 4 7-Segment, 0-9 plus letters. 
Right-hand decimal point . Snaps in 14-
pin DIP socket or Molex. Ie voltage re­
qui rements. Ide a 1 for desk or pocket 
calculators! 

EACH $1. 20 10 OR MORE $1.00 EACH 

CD-2 Counter Kit 
Thi s kit provides a highly sophisticated display 
section module for clocks, counters, or other nu­
merical display needs. The unit is .8" wide and 
4 3/8" long . A single 5-volt power source powers 
both the ICs ~nd the display tube . It can attain 
typi ca l count rates' of up to 30 MHz and a1 so ha s 
a lamp test, causing all 7 segments to light. Kit 
includes a 2- s ided (with plated thru holes) fiber ­
glass printed c i r cui t board, a 7490, a 7475, a 
7447, a DR2010 RCA Numitron display tube, complete 

40-Pin ca lculator chip wi 11 add, sub- PRY PRICE PRY PRICE instructions, and enough MOLEX pins for the ICs ... 
tract , multiply, and divide . 12-digit 100 . ..... $. 10 800 ...... $.30 NOTE : boards can be supplied in a single panel of 
display and calculate . Chain ca1cu1a- 200 ... .... 15 1000 ..... . 40 up to 10 digits (with all interconnect s ) ; the re-
tions. True credit balance s ign out- 400 ....... 18 1200 ...... 50 fo re, when ordering, please specify whether you 
put. Automatic over-flow indication. 600 .. ... .. 23 1500 . . . .. . 65 want them in single panels or in one mu 1 tip 1 e 
Fi xed dec imal point at 1, 2, 3, or 4.1---------------4 digit board . Not specifying will result in ship-
Lea din g zero suppression. Complete DIODE ARRAY 10-lN914 silicon ping delay (} 
data supplied with chip. s ignal diodes in on e package. 20 COMPLETE KiT ONL Y $10.95 ~ 

CHIP AND DATA ........ ONLY $2.49 leads spaced . 1" ; no cOnlnon connec- FULL Y-ASS EMBLED ':~~ 'J490 .' c7475 e:::5 'M6 ' J 
DATA ONLY (Refundable)... $1.00 tions. UNIT $15.00 \ .!t .. h ...... ... h'. 'h." .. 

5002 LOW POWER CHIP AND DATA $12.95 EACH . . . 5 .25 .- ''''''. 0_ _ -~. , I 
High Quality PCB 

Mounting Ie Sockets 
a-PIN, 14-Pin, 16-Pin and 24-Pin PCB 
mounting ONLY--no wire wrap sockets. 

.22 

14-Pin ... , . . .. $ .26 

16-Pin ... ..... $ . 30 

24-Pin ........ $ .75 

40-Pin ..... . .... $1.25 

,\11 11.."5 .:tr,-~ no.:'''''' .lnd fully t ested. Leads 
.I r,-' !Jl.lt,-'d ... · 1 th '301d or solder . Orde:s 
fOI" $ ~,. 00 o r mor..:- .... ·111 be shlpped prepald 
,\JJ S . :':J for !"iandllng a n d postage for 
sm.lll",'r o rd ... ~rs; rt:'sldcnts o f CalIfo rn ia 
.1j,j s.ll ... 's t.1X. Ie orders are shipped 
... · llhlt\ .: ... ·o rkd.lys- - kits arc shlpped with-
1:1 10 ~I.l\" ~ o f r ,;>c(,lpt of orde r. S10.00 
m.:\ lnlUIr'. all ,,- .0. D . • s. 

94 

BRBYLOn 
ELECTROniCS 

Mail orders to: TWX' 910- 367-352 1 
r .n . Rox 41778 Ph (q16) 334 - 2161 
SacraMento , CA one 

q5841 
~onev back ouarantee on a ll 
qoods. Se nd for free fl yer. 

I I I \ " ,I 

7400 .20 
74HOO . 30 
7401 . 20 
74H01 . 25 
7402 .25 
7403 .25 
7404 . 25 
74H04 .30 
7405 .30 
7406 .40 
7408 .30 
74H08 .30 
7410 .20 
7413 .75 
7417 .40 
7420 . 20 
74L20 .30 
74H20 .30 
74H22 .30 
7430 .20 
74H30 .30 
74L30 .30 
7440 .20 
74H40 .30 
744 2 1. 00 
7447 1. 50 
7450 . 20 
74H50 .30 
7451 . 20 

7400 Series 

10 FOR $2.25 Boards supplied separately @ $2.50 per digit . 

LI NEARS 74H51 .25 
7453 .20 
7454 . 20 
74L54 . 25 
74L55 .25 
7460 . 16 
74L71 .25 
7472 . 40 
74L72 .60 
7473 .35 
74L73 .75 
7474 .45 
74H74 . 75 
7475 .80 

NE555 Precision timer ...... . . ... . , . .... . .... 90 
NE560 Phase lock loop DiP . .... ..... ... ..... 2.95 
NE561 Phase lock loop DiP . ............... . . 3 . 00 
NE565 Phase lock loop .. ... .. ... ....... 2.95 
NE566 Funct i on genera tor TO- 5 ... . .. .. .•.. .. 3. 50 
NE567 Tone decoder TO-5 ..... . . ... , ....•.... 3 . 50 
709 Popular Op Amp DiP ......... . .... . ..... 40 
710 Voltage comparator DiP ............... . 60 
711 Dual comparator DiP ... ... ....... ...... 45 
723 Precision voltage regulator DiP ...... 1 . 00 
741 Op amp TO-5 / MINI DIP... . . ....... .. .. . .4 5 

7476 .55 
74L78 .70 
7480 .50 
7483 .70 

748 Op Amp TO-5 ......... .... ....... . .... . .80 
CA30182 Isolated tran s istors and a Darling-

ton-connected transistor pair .. .. .. 1.00 

7489 3.00 
7490 1. 00 
7492 .65 
7493 1. 00 
74 95 .65 
74L95 1. 00 
74107 .35 
74145 1. 25 
74 180 1.00 
74193 1. 50 
74 19 5 .6 5 

CA3045 5 NPN transistor array ... ......... . .. LOO 
LM100 Positive DC regulator TO-5 ...... ... .. 1. 00 
LM105 Voltage regulator ........... . .... ... . 1.25 
LM302 Op Amp voltage follower TO-5 ........ . 1.25 
LM308 Op Amp TO- 5 .. . ... .. ..... . . . . . . . . . . . .. 2.00 
LM309H 5V 200 MA power supply TO-5 .. . . ...... 1.00 
LM309K 5V lA power suppl y module TO-3 ....... 1.0 0 
LM311 Comparator Mini ............ ...... .. .. 1 .75 
LM370 AGC amp l ifi er .............. .... .... " 1.7 5 
LM380 2-Watt Audio Amp .......... ...... .. ... 1.7 5 
LM1595 4-Quadrant multi p1 ier ...... . ....... . . 1. 70 

DIP MC1536T Op Amp . ........... .. .. . . ... ....... .. 1 . 35 



DATA PUMPS BY UL TRONICS 

Manufactured by U L TRON ICS (Sylvania) from 
phased out equipment. Apparent good condition, 
several models. No data available. 

#SP-301 12 lb ............. $35.00 3/$100 

SOPHISTICATED LOGIC SUPPLIES 

By Dressen-Barnes and NJE. Transistorized, 
finely filtered and regulated. 115 volt input. 

#61-5S 
# 51-5S 
# 421-32 
# 421-90 
# NJE 

Output 5VDC 21 Amp 27 Ib $47.50 
Output 5VDC 10.5 Amp 161b 35.00 
Output 32VDC 3.3 Amp 121b 20.00 
Output 90VDC 1.2 Amp 12 Ib 20.00 

5VDC 34 Amp 35 Ib 75.00 

MEMORY SYSTEM $125.00 
New memory system by Honeywell, small . . . 
measures only 9x4x1 inches. 1024 core memory, 
1024 words with 8,9,10 bits/word. Random access, 
with a ll logic, register, timing, control , core select and 
sense functions in one package. New, booklet of 
schematics and data. Looks like a good beginning for 
a mini-computer. Limited supply on hand. 
Ship wgt 3 Ibs. # SP-79 ......... $125.00 

COMPUTER 
CAPS 
BRAND 
NEW 

CORE MEMORY 

1,00011F 
2,000 
1,000 
3,000 
1,000 

15 volt 
15 
25 
25 
35 

$ .35 
.50 
.70 

1.00 
.80 

Another brand new memory, ultra small. Measures only 4 x 4 inches 
with format on one plane of 32 x 32 x 16 (16,384). Only about 35 
units of this on hand. 
#SP-81 .................................. $20.00 

SANDERS 720 KEYBOARD ....... $40.00 

FREE CA TALOG 

2,000 11 F 
19,500 
12,000 
3,900 
22,000 

Please add shipping cost on above. 

35 volt 
25 
40 
50 
75 

1.00 
$2.50 

2.50 
2.00 
3.25 

MESHNA PO Bx 62 E. Lynn Mass. 01904 
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at the same time 
simultaneously so I need to 
have a serial interface 
doohinky instead of a parallel 
doohin ky. Luckily M ITS has 
just su ch a gadget for the 
Altair, the 88-SIOC, it is 
called . Once I get th is magic 
board plugged into the Altair 
I can install a jack to plug in a 
Teletype. It'll make me feel a 
lot better. 

Not that th is is any put 
down of the Altair for I 
notice that for some odd 
reason computers have 
historically been built 
without terminals allover the 
back panel. Let me provide 
some sage advice to computer 
designers : Put connectors all 
over the back panel and make 
your equipment look like 
other electronic gear. Stop 
already with the mystique 
that compute rs are something 
holy and different. They are 
full of busy electrons like 
anything else and they should 
look right. 

NEED FOR STANDARDS 

The growth of computer 
systems should be facili tated 
by some agreement between 
hobbyists and industry on 
standards of interface and 
control. The day may soon 
arrive when computers are 
built with standardized 
connectors in the back for 
plugging in serial or parallel 
fed teletype units, television 
t y pew r i t e r s , cas set te 
recorders, modems, floppy 
disk drives, etc. 

If BYTE can help with 
this, so much the better. 
BYTE hereby asks all 
interested parties to submit 
papers in support of their 
proposals for interconnection 
standards for I/O and 
memory storage devices. 
Agreement is important on 
the standards of 
interconnection and control, 
as well as the type of 
connector to be used. Speak 
now or hold your peace. 

Classified Ads Available for Individuals and Clubs 

Readers who have 
equipment to buy, sell or swap 
should send in a clearly typed or 
printed notice to that effect. 
Insertions should be limited to 
approximately 100 words or 
less. Advertisements for this 
feature can be accepted from 
individuals or bona-fide c1u bs of 
computer users only. 
Commercial advertisers should 
contact Bill Edwards, BYTE 
advertising manager, for the 
latest rate card and terms. 
Individual/c1u b c1assifieds will 
be printed on a space·avai1ab1e 
basis in the earliest possible 
issue of BYTE. 
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At last! High quality, laboratory-grade test instruments . . . 

for the professional and hobbyist . . . at prices everyone can afford! 

v.wl 
CIRCUIT DESIGNER 

Now you can build/test electronic circuits 
WITHOUT SOLDER ... using solid #22 AWG 
wire to interconnect discrete components ... 
resistors, transistors, linear/digital ICs in T05 
or DIP packages (8-40 pins), and more. Plus, 
you get 5-15VDC up to 600ma (9 watts) of 
variable regulated power, with a built-in 0-15V 
voltmeter to monitor internal power and/or 
external circuits. Now, that's design flexibility! 
And look at the low, low price! 

4995 
Add $2 .50 
shipping/handling 

SPECIFICA nONS 
Power Supply : Output: 5-15V @ 600ma. Ripple and 
Nolae: less than 20mv @ full load. Load/line 
regulation: < 1%. Meter: Q·15V DC. Connectors: 1 
OT-59S, 2 OT-59B, 2 power supply 5-way binding 
posts, 2 meter 5-way binding posts. Wght: 3 Ibs. 
Power Needed: 117V, AC @ 60 Hz 12W.· 
Patent #235,554. 

FUNCTION GENERATOR 
Troubleshooting? Design Testing? DM-2 gives you all 
the signal source capacity you need ... at a very 
modest price. This 3-wave form Function Generator 
has : Sh'ort-proof output, variable signal amplitude and 
constant output impedance. Completely wired, tested, 
calibrated, ready to test audio amplifiers, op-amp and 
educational lab designs ... as well as complex 
industr ial lab projects. Complete with easy-to-read 
instructions/operations manual, application notes, 
operation theory and more, DM-2 works hand-in-hand 
with DM-1 for total versatility. 

SPECIFICATIONS 
Frequency Range : 1Hz-100KHz (5 ranges: 1-10Hz, 
10-100Hz, 100-1000Hz, 1-10KHz, 10-100KHz). Dial 
Accuracy: Calibrated @ 10Hz. 100Hz. 1KHz. 10KHz. 
fraq . accurate to 5% of dial sett ing . Wave Forms: Sine 
< 2% THO over freq. range. Triangle wave linearity, 
< 1% over range. Square wave rise/fall < 0.5 
microseconds - 6000 -20pf termination. Output 
Amplitude : (all wave lorms) variable-0.1V-1 0V peak to 
peak into open circuit. Output Impedance: 
6000-constant over ampl,/ freq . ranges. Wghl. : 2 Ibs. 
Power Needed: 117V. AC @ 60Hz 5W.· 

Each measures 6.75" L x 7.5"W x 3.25" H.; completely assembled, ready to start 
testing at once. Order your DESIGN MATES today! =$= 

R/C BRIDGE 

Have you been bugged by color codes or unreadable 
component markings? Forget it! DM-3. the low cost 
RI C Bridge , measu res true component values . .. in 
seconds . . . to better than 5%. And. it's all done with 
only 2 operating controls and a unique solid-state null 
detector, to zero-in on exact component selection .. 
instantly! Completely wired. calibrated and tested. 
DM-3 includes an extensive instruction/applications 
manual, and operational theory too. 

SPECIFICATIONS 
Resistance Range: 100-100 megO. (6 Ranges: 
10-1000. 100-10000. 1K-10KO. 100K-1 megO. 1 
megO-10 megO) CapaCitance Range: 10eFd-1,mFd­
(5 Ranges: 10-100 pFd. 100-1000pFd •. 001-.01 
mFd •. 01mFd-.1mFd •. i- 1.mFd.) N\l1I Detector; 2 
hi- intensity LEDs-hi/ lo markings. Accuracy: < 5% of 
null dial. range switch setting. Wghl. 2 Ibs. 
Power Needed: 117V. AC @ 60Hz 3W' 

"220V @ 50Hz availab/e at slightly higher cost. 

All DESIGN MATES are made in USA; available off-the-shelf from your 
loca( distributor. Direct purchases from CSC can be charged on Bank 
Americard, Master Charge, American Express. Plus, you get a FREE 
English/Metric Conversion Slide Rule with each order. Foreign orders 
please add 10% for shipping/handling. Prices are subject to change. 

COnTinEnTAl IPECIAlTIEI CORPORATion 
44 Kendall Street, Box 1942, New Haven, CT 06509 • 203/624-3103 

West Coast Office: Box 7809, San Francisco, CA 94119.415/421 -8872 
Canada: Len Finkler ltd., Ontario 

© Copyright Continental Specialties Corporation 1975 



The MITS Altair 8800. 

(It's showing up in SOllle of 

the lllOSt unusual places.) 
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