












































































































































































































































































FAIRCHILC ANNOUNCES THE FAIRCHILC 

SOLID STATE TECHNOLOGY KIT 
- FOR THE EXPERIMENTER WITH TASTE FOR "STATE OF THE ART" PRODUCTS 
-COMPLETE SPECIFICATIONS ARE PRINTED ON THE BACK OF EACH TECHNOLOGY KIT 

FTK0020 

PN FTKOO20 

SOLID STATE • 
TECHNOLOGY 

KIT 

TEN RED Lro l.4Mf'S 

TECHNOLOGY BY 

FAIRCHIL.O 
4001 MIRANDA AVEN UE· PALO ALTO. CA 94304 

CARD FRONT 

DIGITS 

FTKOOOl OS' High Common Cathode Digit 
FTKOO02 OS' High Common Anode Digit 
FTKOO03 .357" High Common Cathode Digit 
FTKOO04 0.8" High Common Cathode Digit 
FTKOO05 0.8" High Common Anode Digit 

0.8" HIGH DISPLAY ARRAYS 

FTK0010 12 Hour, 3% Digit Clock Display 
FTKOOll 24 Hour, 4 Digit Clock Display 

LED LAMPS 

FTK0020 10 Red LED Lamps 
FTK0021 5 Mixed Colored LED Lamps 
FTK0022 10 LED Mounting Clips 

FTK0020 
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CARD BACK 

$1.00 
1.00 

.75 
2.00 
2.00 

7.00 
8.00 

1.00 
1.00 
1.00 

FTK0040 
FTK0041 
FTK0042 

FTK0050 
FTK0051 

FTK0400 

FTK0401 

FTK0402 

FTK0106 
e 

SOUl) STNn : 

TECHNOLOGY KIT 
automobile clock 

FAI F;lCH I 1,..0 

CARD FRONT 

PHOTO ARRAYS 

9-E lement Tape Reader Array 
12-Element Card Reader Array 
Reflective Opto Coupler 

COUPLERS 

3 General Purpose Opto Couplers 
Darlington Opto Coupler 

MOS CLOCK CIRCUITS 

Digital Clock/ Calendar Circuit 
(FCM7001) 

Digital Clock/ Calendar with BCD 
Outputs (FCM7002) 

16.00 
24.00 
4.00 

1.00 
1.00 

7.00 

7.00 

5.00 
FTK0023 5 Three Piece LED Mounting Adapters 1.00 

Direct Drive Digital Clock Circuit 
with AC Output (FCM3817 A) 

Direct Drive Digital Clock Circuit 
with DC Output (FCM3817D) 

Direct Drive Digital Clock/Calendar 
Circuit (FCM7015) 

PHOTO TRANSISTORS FTK0403 5.00 

FTK0030 5 Flat Lens Photo Transistors 1.00 FTK0405 6.00 
FTK0031 5 Round Lens Photo Transistors 1.00 
FTK0032 3 Fl at Lens Photo Darlingtons 1.00 
FTK0033 3 Round Lens Photo Darlingtons 1.00 FTK0106 

KITS 
Automobile Clock Kit 40.00 

eTHESE PRODUCTS ARE PACKAGED FOR OUT­
STANDING WALL DISPLAY APPEARANCE 

e DEALER'S AND WHOLESALER'S INQUIRIES 
INVITED-PRICE LIST AVAILABLE. 

eFULL FAIRCHILO PRODUCT LINE 

TO FOLLOW 

Satisfaction Guaranteed. $5.00 Min. Order. U.S. Funds. 
California Residents - Add 6% Sales Tax 
Send a 24c Stamp (postage) for a FREE 1977 Catalog. 

eBUY WITH PRIDE THE PRODUCTS BUILT BY 

THE INDUSTRY'S LEADER - FAIRCHILO 

flA?1tSS 
NOW OPEN SATURDAYS 

1021 HOWARD STREET 
SAN CARLOS, CA 94070 

PHONE ORDERS - (415) 592-8097 



Photo 2: The Astral 2000 computer is $995 partially assembled or $ 7 250 
fully assembled and tested. Additional fully assembled 8 K RAM boards 
are $245 each and the 8 K EROM board is $59.95. The V/D-80 video ter­
minal is $ 7 89.95 in kit form or $245 fully assembled and tested. 10 tape 
interface units are $49.95 each. The software package includes Astral BASIC 
on magnetic tape cassette or paper tape (specify), complete documen tation 
and a free one year subscription to the Astral Newsletter, all for $35. The 
Astral 2000 is available from M&R Enterprises, POB 6707 7, Sunnyvale 
CA 94088. 

purposes of imagery and showing off a 
classical "computer. II The toggle switches 
and lamps don't really control a thing 
directly, since they lead directly to a group 
of PIA ports, as do the other "front panel II 
features such as the system's real time clock. 

The "turn key" effect is achieved by two 
subsystems of the central processor board 
design and an optional VI 0-80 video display 
terminal board. The processor board con­
tains the key to turn key operation, a 2 K 
byte ROM monitor. This monitor program 
can be used in one of two modes : I t can 
drive the V10-80 terminal interface board, 
or a standard serial I ine interface with both 
20 mA current loop (Teletype compatible) 
and EIA RS-232C compatible drivers for 
typical commercial terminals . The serial ter­
minal interface also includes control lines for 
auxiliary functions such as reader and punch 
control. 

The logical features of the Astral 2000's 
monitor program will prove quite useful. 
The input of the monitor is buffered so that 
commands can be repeated simply byenter­
ing an ASCII space code from the keyboard. 
I n the context of a command Ii ke the one 
wh ich dumps "n" bytes, th is can be a saver 
of keystrokes: once "TYPE 8" has been 
entered, additional 8 byte groups of data can 
be dumped in sequence by simply entering a 
space. The monitor also includes machine 
language debugging facilities to aid the low 
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level language hacker. These debugging facili­
ties include patching and displaying memory 
contents, insertion of break points, stepping 
through break points, etc. The Astral 2000 
monitor also has larger scale data manipUla­
tion facilities which include memory check 
sum calculation, "block insert" for tempora­
ry program patches, a command which can 
be used to calculate relative branch offsets, 
and patch points for the software interrupt, 
nonmaskable interrupt or maskable interrupt 
requirements of applications systems and 
programs. 

High Level Language Facilities 

A major concern of most users is the need 
for high level language facility. In the Astral 
2000 case, one of the strong points in the 
descriptive literature is its 8 K extended 
BASIC implementation. This is part of a 
standard $35 software package which is 
available to the purchaser of the system. The 
descriptive literature of Astral BASIC im­
plies that it will prove quite useful, whether 
the application is business processing, games 
hacking, or a host of other small computer 
uses. Here is a summary list of the points 
found in the Astral BASIC which supple­
ment the usual features of any good ex­
tended BASIC. 

• Floating point arithmetic with user 
selectable precisions of 6, 9, 13 or 16 
decimal digits. (Trade execution time 
off against precision of calculation.) 
• A unique 00 statement references 
groups of statements by number to 
provide a simple form of subroutine 
call not usually found in BASIC. 
• Full statement trace facility. 
• Variable length character strings of 
unlimited (ie: 2**16) length. 
• Substring search function for charac­
ter strings. 
• Complete line oriented editing facili­
ty including a renumbering facility 
which alters all GO TOs. 
• Formatted output with PRINT US­
I NG, an essential for practical applica­
tions programming. 

Miscellaneous 

Rounding out the details of the Astral 
2000, the standard version includes an audio 
interface for magnetic tape recording, a real 
time clock based upon a standard 24 hour 
clock chip accessed through PIAs and level 
shifters, and a centralized power supply with 
5 V at 12 A. Prices for several of the 
component modules are printed in the cap­
tion for photo 2.-



r ---------------------- ., 
I 

World's 
I 

I Lowest I 
I I 
I Ie Prices I 
I I 
I * SPECIAL PRICES * I 
I MEMORIES 74152 .90 HIGH SPEED 4007 .16 I 

Rams 74155 .60 74HOO .20 4008 .70 

I 74157 .60 74H01 .20 4011 .16 * I 2102 1.50 * 74160 .75 74H04 .20 4012 .16 * 

I 
Proms 74161 .75 * 74H10 .20 4013 .30 * I 82S23/S123 1.95 * 74H11 .20 4015 .80 

I TTL 74163 .75 * 74H40 .20 4016 .35* I 74165 .80 74H51 .20 4019 .70 
7400 .12 * 74173 1.25 4020 .90 

I I 7402 .14 74H52 .20 
74174 .75 74H74 .40 4021 .95 

7403 .14 * 4023 .16 * 
I 7404 .16* 

74175 .75 * 74H103 .50 I 74177 .70 74H106 .50 4024 .75 
7407 .20 74180 .80 4025 .20 * I I 7410 .12 * 74181 1.50 LOW POWER 4027 .40 
7420 .12 * SCHOTTKY 4028 .60 

I 7427 .25 74LSOO .29 4030 .35 I 
I 

74192 .70 * 74LS02 .29 4040 .95 I 74193 .70 * 74LS08 .29 4042 .60 
7438 .20 * 74194 .85 74LS10 .29 4043 .75 

I 7440 .12 * 74198 1.25 74LS27 .30 4044 .70 I 
7441 .65 * 9602 .50 * 74LS73 .45 4049 .35 * 

I 9300 .75 74LS75 .65 4050 .35* I 
7445 .45 9312 .70 74LS151 1.10 4066 .65 

I 7447 .75 
74LS153 1.10 4068 .35 I 

7450 .14 
SCHOTTKY 74LS157 1.10 4069 .16 

I 7451 .14 * 74LS161 1.50 * 4071 .16 I 74S01 .25 7473 .22 74LS163 1.50 4073 .16 

I 7474 .23 74S02 .25 I 74S37 .40 74LS164 1.50 4075 .16 

I 74538 .60 74LS174 1.10 * 4516 .85 
I 7480 .40 * 4528 74S85 2.00 74LS175 1.50 .75 

I 74S113 .80 74LS193 1.50 4585 .85 
I 7493 .50 

7495 .49 74S139 1.50 74LS221 1.50 * L1NEARS 

I 74107 .29 74S140 .50 74LS251 1.50 NE536T 2.75 I 
74109 .30 74S153 2.50 74LS253 1.50 NE555V .43 

I 74116 1.50 74S172 4.50 74LS257 1.50 NE556A .90 I 
74123 .45 * 74S174 2.05 74LS258 1.50 1456V .75 

I 74141 .80 * 74S175 2.05 * CMOS 1458V .52 I 
74145 .75 74S181 4.50 4001 .16 * 566V 1.25 

I 74150 .60 * 74S197 2.20 4002 .16 567V 1.35 I 
74151 .60 74S257 1.50 4006 .90 540L 2.00 

I Order Minimum $ 10.00. Add $ 1.00 shipping and handling charge per order. California res idents add 6 % sales 
I 

I tax . All orders shipped First Class within 24 hours. I 
I Order the famous lasis 6 volume Programmed Learning Course "Microcomputer Design is a Snap" for I 

$99.50 and receive a special $10.00 credit on any group of IC ' s . 

I I 
Satisfaction 100% guaranteed . C.O.D. Orders : Phone (day or night) 408/354·1448 

I €LTRON PO BOX 2542 
I 

I Sunnyvale, CA 94087 I 

J L Free monthly catalog-Just send us your name and address ----------------------



Still More 
BYTE's 
Books 

-DESIGNING WITH TTL INTE-
GRATED CIRCUITS by the Components 
Group, Texas Instruments Inc. Edited by 
Robert L Morris and John R Miller. 

People often ask questions Ii ke "Where 
do I get basic information on hardware 
design?" One answer is in "Designing With 
TTL Integrated Circuits." 

This book, published by McGraw Hill in 
1971, is a fundamental starting point for 
any person designing peripherals and custom 
logic employing TTL integrated circuits. 
While its publication date precludes any 
reference to the later additions to the TTL 
7400 series of components found in the 
Data Books, it is nevertheless the source of a 
wealth of ideas on TTL integrated circuits 
and design of logic with this family of 
circuits. 

What is fanout? You may have heard this 
term mentioned at computer club meetings 
or in advertisements for circuitry, or in 
articles in BYTE. You can find out 
background information on the calculation 
of fanouts by reading the chapter on Circuit 
Analysis and Characteristics of Series 54/74. 

Worried about noise, shielding, ground­
ing, decoupling, cross tal k and transmission 
line effect? (Or, more properly, did you 
know you should worry about these effects 
in certain circumstances?) Find out about 
general precautions and background infor­
mation by reading the chapter on Noise 
Considerations. 

The chapter on Combinatorial Lo~r. 

Design gives 53 pages of background 
information on Boolean algebra and practi­
cal representations of logic in the form of 
SSI gates. The chapter includes a description 
of Karnaugh mapping techniques and the 
minimization of logic. From combinatorial 
design , the book progresses into Flip Flops, 
including background information on the 
workings of these devices, and fairly 
detailed descriptions of the uses and 
applications of these devices incl uding 
synchronization of asynchronous signals, 
shift registers, flip flop one shots, etc. Then 
the book returns to static combinatorial 
logic with its description of the Decoders 
available in the 7400 line as it stood in 
1970-1971. 

A chapter on Arithmetic Elements gives 
fundamental descriptions of binary arithme­
tic, diagrams of the basic gate configurations 
for combinatorial logic adders, and a section 
on number representations for use in 
computers. Much of the material in this 
section is dated, due to the fact that the 
later 74181 series of multiple function 
arithmetic units had not yet appeared when 
the book was written. But for a background 
on arithmetic operations implemented with 
the simpler 7483 circuits, this chapter is 
ideal. A chapter on Counters and a chapter 
on Shift Register.; complete the detail logic 
sections. The book is closed out by a 
chapter on miscellaneous Other Applica­
tions including a simple binary multiplier, a 
12 hour digital clock and a modu10-360 
adder. 

__ Designing With TTL Integrated Circuits $24 

_ _ Microcomputer Design $25 
Send to: ~N~a~m~e~ _________ ____________ ___ 

Address 

City State Zip .. Exp. Date ____ _ 
o Check enclosed 
o Bill MC No. _ ___ ____ _ 

o Bill BA No . Exp. Date ____ _ 

Signatur~e _________________ _ _ 

The most important use of this book is its 
value as an introduction to TTL logic. By 
reading and studying it , you will. begin to 
understand the ways in which SSI and MSI 
TTL gates can be utilized in your own 
experimental logic designs. After s·tudying 
this text, you should be able to mll ke much 
more sense out of the technical information 
summaries typically published as specifica­
tions sheets and data catalogs. 

Order your copy today from BYTE 's 
Books, $24. 

-MICROCOMPUTER DESIGN by Don­
ald P Martin, Martin Research . Edited and 
Published by Kerry S Berland, Martin 
Research. 

Purchase your copy of the definitive 
source for circuitry and hardware design 
information on the 8008 and 8080 com­
puters today. 

Even Intel, the originator of the micro­
processor revol ution, is hard put to compete 
with the wealth of information found in 
Martin Research's new second edition of 
Microcomputer Design. This is the book 
which was originally published as an 
expensive (but quite practical) engineering 
report in loose leaf form, at about the t ime 
the. microprocessor technology was first 
catching on in the form of the 8008: This 
388 page second edition of the manual is 
loaded with detailed information on how to 
build and use computers based on the 8008 
and 8080. 

But even if you do not intend to use the 
8008 or 8080, the practical pointers on 
digital logic design, peripherals and applica­
tions of hardware techniques will more than 
justify the new low price of $25 for this 
handbook. Microcomputer Design is a must 
for 8008 owners and 8080 owners who 
vwnt to truly understand how their 
processors process. 

Microcomputer Design is complete with 
numerous illustrations, tables and diagrams, 
plus reprints of the specifications sheets for 
the I ntel processors. There are numerous 
practical examples of circuitry and many 
complete computer designs ranging from 
"minimal microcomputers" to a full blown 
8080 processor. 

Order your copy today, $25 from 
BYTE's Books L Please add 25 cents for each book, for Please allow six weeks for delivery . 

postage and handling. __________________ . ______________________________ __ .... __________________ J 
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1()1~ILJrA\ 1~ILI~I(Jrl12II)~III~ 1m. 
POST OFFICE BOX 2 AMESBURY, MASS. 01913 PHONE (617)388-4705 

IIIII11111111 , 1I1IIII 
GAINT NIXIE TUBE ASSEMBLY 
2 burroughs B7971 15 segment 
Alpha-Numerical tubes. 2.50 inch 
characters. 2 sockets mounted on 
driver board with 33 transistors. 
Perfect for large clocks and Alpha­
Numerical displays. Data supplied 
8 inches x 10 3/4 inches x 2 1/2 
inches. 3 lhs. 
STOCK NO. 6001 B $6.95 2/12.00 
NIXIE TUBE 
Left side display low-voltage read­
out. Compatible with IC decoder 
or drivers. Fits low cost 9 pin 
sockets. 0.8 inch mounting 
STOCK NO. 5243 B $1,25 5/1.00 
END VIEW NUMITRONS 
A 7 segment incandescent read-out 
tube. (5/8 characters) Re!juires a 
9 pin N ovar socket (supplied). It is 
a 4 .5 volt 24 mA per segment. Can 
be filtered to any color. Data sup-
plied. 
STOCK NO. 5207 B $2.75 4/10.00 

TUNG-SOL DIGIVAC READOUT 
A 7 segment fluorescent read out 
tube (.36x.57 character) requires a 
9 pinregular soc\<et(supplied) 12 to 

AA ALKALINE BATTERIES 
AA 1.5" Penlight batteries are great for 
equipment and alike. Also advantages 
for the hobbiests. All batteries are 
guaranteed before shipment. Most all 
AA batteries are sold competitively for 
two (2) for $1. 59 .. BUT DELTAS' ........ . 
STOCK NO. 5443 B 4/$1.00 .. . 

8/18.00 

CORE MEMORY BOARD 

This memory board has 2 non-volatile magnetic core 
memory pianes, each plane consisting of a 26 x 52 
bit array; Total capacity is 2704 bits (1352x2). Four 
could be used to make a 1352 word memory, 8 bits 
wide. Because of its ability to retain data when power 
is removed, core memory is uniquely suited for boot­
strap loaders, program development memore space, 
and whenever power failure is a major concern, such 
as in a security systems. 2 3/4 x 4 1/4 inches; 
STOCK NO. 5446B $2.50 4/9.00 

GRIGSBY BARTON 

DRY REED RELAY 

Type G821 A SPST-14 pin, 24vdc 2150 ohms. Sheilded 
,diode non-electrostatic sheild. They will fit standard 14-
pin receptacles, they are designed for direct printed cir­
cuit board mounting where desirable. Internal clamp in 
circuit Bd mounting where it is desirable. Internal clamp 
diodes for protection of drivers by suppressing back EMF 
There is data available. 

STOCK NO._ 1003 B $1.75 2/3.00 50 volts per segment. Readout.green 
STOCK NO. 5140 B '$2.65 2/5.00 6/14.00 CRYSTAL 

P.C. ROTARY SWITCHES SPERRY INFORMATION DISPLAY 
Direct interfacing with MOS/LS. 9 
digits, includes point and comma. 
Characters .25 inches intended for 
multiplex operation, complete data 
supplied 
STOCK NO. 5275 B $2.95 2/5.00 
BURROUGHS DISPLAYS 
12 digit panel display contains comma's 

4.000,000 MHz CR-18A/U. Crystal 
can is .75x.75. The pins are .05 thk 
and the mounting spacing is .50. 
The crystal pin spacing is standard. 

Half inch switches designed with only two moving parts. 
Mount directly on Printed Circuit Boards or panels. Pos­
itive detent, 36" indexing stops. 250 mA at 28vdc. 4,000 
switching positions per position-contact resistance 0.05-
ohm max. Operation temperature -65 0 C to - 1500 C. 

STOCK NO. 1001 B $3.95 2/7.00 87-22-25 Knob Adjust . 9.555 dia x 0.280 high 
2 pole· 5 posltlOn. 

and periosd. Characters .25 inches CRYSTAL HOLDER 
ideal for any device requiring multipul STOCK NO. 9169 B 

STOCK NO. 1004 B $2.00 4/7.00 

87-12-10 Screw driver 
digits. Compatable with DTL' TTL and 
C MOS. Neon glow discharge, orange 
in color. Socket and data supplied 

561.00 Adjust 0.500 dia x 0.190 high 
Single pole 10 position 

STOCK NO. 5220 B $2.95 2/ 5.00 STOCK NO. 1005 B $1. 75 2/ 3.00 
SEND FOR OUR LATEST FREE CATALOG. WE WELCOME MASTER CHARGE Be BANK AMERICA RD. WE MUST HAVE ALL THE 
NUMBERS ON THE CARD FOR PROCESSING. PLEASE INCLUDE SUFFICIENT POSTAGE (2 LBS M IN); EXCESS W,U.BE FEFUNDED. 

MINIMUM ORDER u . '---------_._-------



JMT I H' 10·21 )OM MINIATURE Wim'? 7400N TT L _ I--__ C::.=O:.:,;N:.::,S,:.:U M:.:.:,;E:.:,.R.:..,:E::::L::.;EC:::.:T.:,.:R.:::;ON:.:.:I.:::;CS=----_-t 
5N7400N* .16 SN7459A .25 PONG $55 00 ~j~ 111 2.952.551.87'70 

m:!i~il m:~~ll i~i;;Et ': 4SIGN::O:N:ES $79',95 PO N G li1';l0'1"::" '::"~ loo~ rCN( ON 113 2952.151 .58 143 

TOGGLE 

i SN7404N* .IB 5N7473N* .37 SN74157N .99 SUPER PONG -. 
;~~:~~ :~~ ;~~!;~~: ~~ ~~~!;~~ I . ~~ \~ : ON 

"" SN140m .29 "747'" .32 SN14'53N' 99 GAMES INCLUDED IN SUPER PONG ARE: 
;~:~::~ :~~ ~r~::;g~* 5,': ~~;~ i~~ i:~ • PONG • CATCH 
SNWON' .18 SN14B2N .9B SN741 66N 12' • SUPER PONG • HANDBALL 
~~;:i~~ .i~ ;~;!~~~ :~~ ~~;1i~6~ n~ FEATURESO FPON GAN DSUPERPO NG 
5N7413N .45 SN7486 ~~ .39 5N74172N e,95 
St174 14tl .70 SN74SBN 3.50 SN7417JN 150 
Stl74 1611 .35 St11489tl 2.25 5N74 17411 125 
5117417N .35 5N7490/I* ,45 SN74175tl .99 
5N74201l .21 5N7491N .75 5N74176N .90 
5N742 1N .33 5N7492N .49 5N74177N .90 
5N742211* .-19 511749311* .49 SN741BDN 99 
5t1742311 37 St174941l 79 sm4181N 2A9 
SN7425N .29 SN7495N .79 SNl4182N .95 
SN7426N .29 SN7496N .89 SN74184N 1.95 
SN7427N .37 SN7497N* 4.00 SN74\85N 2.20 
SI174291l .42 SN74100N* 1.00 StH4186N* 500 
SllN30" .26 SN14107N 39 SNl4 Ia7N 600 
Sf17432N 31 SII7412Hj* .:t9 SI/1.\l8BN 395 
SN7437N .27 SN74122N .39 Sfml90N 1.19 
SNN3atl .27 SN74123N* .70 SN74 191N 1.25 
SN7439N 2S SN74125N .60 SN74192N* 89 
SN7440N .15 St174125N .50 SN74193N* .89 
StH4~IN .89 SIIW3211 1.09 SN7419~N 1 25 
SN74~2N .59 srm136tl 95 5117419511 75 
5t17443N .7S SN74141N 1.1 5 SN7~I96N 1.25 
SNN~4tl .15 5N74142N* 4.00 SN74197N 75 
SN7>t45N .75 SN74143N* 4.50 SN74 198N 1.75 
SNN46N .81 SN74 144N* 4.50 SN74199N 1 75 
5tmml"" .69 SN74145N liS SII74200li 5.59 
SIj744811 .79 StlNI47N 2.35 SN74279N* .90 
SIm50t/ .26 SN74\48N 2.00 SN74251N 1.79 
SN745HI .27 SN74150N 1.00 SN74284N 600 
SN7453N .27 SN74151 N .79 SN74285N 6.00 
SN7454N .20 SN74153N .89 SN7,1367N 75 

MANY OTHERS AVAILABLE ON REQUEST 
20% Discount for 100 Combined 7400's 

• InC!l1n p!I1~1 sPf'rd on vollpy> mCff' ilSl'S Hc rtrmrnl 
• Playmg r",ld all lUSIS 10 any srZf' scrN'n 
• G<rn!' apprarsrn colorolln black&wh llr.ll rpendrnr}On lrlrvlSronsrl 
• Uonlls lakable PONG " sound accOl11pan.es rac~ vollrv 
• Digital scoringllilSll~ on the sell ... n brlwN'fI ract! lIoml 
. 2PlaYf'!challrngllorSolrlarrl' 
• Hooks up smply 10 any modrl !~lrv lSlOn Sri. thr SC11'fU aCluallV Il/'CO'IH5 IIlr pl avmp Ilf'ld 
• EnghSh and 01111'! II'Cnnlqul'S can br l./Srd to mJ~r any I1\rmbrr 01 thr larnlly a Pong cllamplon 
• Ball l\r)' cpl'rall'd tly 4 Sill' D" H :~ hhyllt lJallpnrs mclu~rd With Ihr Unit 

AC Adaptor (Eliminales Batteries) S9,95 

125" dia, 
XC209Recl 1 0 /~1 
XC209 G reon 11/$1 
XC209Yoilow 7/$1 
XC209 0rango I1 / S1 

-==-,200" dia. 
XC22 Red 10 $1 
XC22 G reen 4 /$1 

~~~~6~~'r~~~ ~~~ ~ 
SSL·22AT '; '51 

DISCRETE LEOS 

-. 185" dia. 
XC526Red 10 / S1 
XC5 26Grcen ·1151 

~§~~g6~~'~g~ ~~~ ~ 
XC526C lear .1 SI 

• 
.200 " dia . 

XC556Reci 10 / 5 1 
XC556G reeil 7/$ 1 
XC556Yc ii ow 7/1' 
XC5560rilnDO 7/ 1 
XC556C lea r 71 1 

DISPLAY LEOS 
gg!: ~~ eM 0 S i~~~~~ . ~~ Dl707 

.190" dia . 
XC 111 R ed 10151 

~~~~ ~ ~~~ ,oOnW : ~*~ 
XC 111 0rn nge 4 / S 1 

.085" dia . 
MV50 
.085" diil. Micro 
red LED 
6 / 5 1 

Dl747 

OL33B 
CO·1002 25 C04035 1 85 7·1C20N 65 FND503 FIID70 I 
C04006 250 C040~0 245 7': CJOII 65 • 
CO~OO7 25 CO~o.:2 I 90 7<1C4211 2 IS I 
C04009 59 C04044 I SO 7·IC73tl 150 • 
C04010 59 C04046 251 N C7" 1.15 
C04011 25 C04().l7 275 74C90N 300 __ • 

~g~~:~ ~~ gg~~~ ~~ ;:~g~~~N ~ ~ TYPE POLARITY HT TYPE POLARITY lIT 
C040 16 .56 CO~051 295 7<1C 151 2.90 MAN 1 Common Ano~c 270 2 95 ~.IAII 3620 Common Anone·oran(jc 300 I 75 

PUSH BUnON 
"",~" ".od Ac .. o~ S ... "" 
." .~ too ...... co .. ", , ., ... " 
" " '~ A~ " ft '0 , .• • , .... A, " 0" 

""' ..... ~ ... . A, ,, ... $>0." .. 
' ..... ft. " • .,p."o· ... o".,,". 

PB-123 $1,75 ; 

PB-126 $1,75 
M 

e.o ... , , . ... ... e ... ,"" ~ •• , .. ~.ft . ", ,, , '0 . ... 0 ' 
" , ' ... ' . C . ftd"O ' l " J 

THUMBWHEEl SWITCHES 
TIlU~HWflEEl SWITCll ONLY 

~' tNo.. o."'''phon I'"u 

~;;~ ~ ::':~:.:~~::':::n ; s~ 5 
SR11 . 300 

01110< .. ",: O'cit' <I ... ,fl,I "" .,," 01 ... ,1< ... . 
.nd _"K ... U!"...:<~."}f .... lo. 'OU! 
,,,"'( ~I ... PIl I.UI • .," 

sr - " "m .ll",,,,, SR Rn, A''''',,! 

ACCESSOR IES 

I's~t;':~ Erodo.;:;.~;.. .. .l : ~.~ 
SA 01' • O ••• 'I ... I'I.,~ ( ..... "'. 40 
SRBB. BI.nlo.S",ly t • ..,hl 40 
SIlItIl_ It.III:IOC1 ¥ lu<M 40 

DIP SWITCH 
f hese SlVl tf,t ICS lealUlI!SCVCn SPS I shlleswltches III J 

molded 0111 T~cy a!c locally SUltt.'C1 lO! nucroprOCCSS01 
IIlpliCJIoO nS S1.95 

CLlPLITE !! 4/$1.00 
NEW LED 

• CLIPLITE m~u~~~,!!~,~c ~;;'~;EM i ~ 
o f the Panel in 0 .250 hole on 3 / 8 " 
centeno Palle l th ick ness from 1/ 16" to 1 /8". 

_ C Ll PLITE equoli zcs ilnd increilsos lho brightness of 
common ly used wi de beam LEOS. 

_ CLIPLITE is to b e used wi th XC556 LEOS. 
_ Spoclfy c olo rs - red , groen, ;}mt)er. or yellow w h on 

ordcring. - - -- --CCOO',"0',7, ' .3,5, C04053 2,95 74CI54 4 00 i~~~ ~ ~O~I:II~~I~~~~~~c 3~~ .) ~; :'i ~~ 36·10 Common C.I I~ olle·orJngc 300 1 75 
C04060 325 74C I57 2.15 MAN .I Common CartJOde :87 95 O' 4710 Common AnOllti·Rcd ~oo 195 

gg:g~ ~ ;~ ~g~~~~ I ~~ j;g;~ i '~~ MAN 7 CommOIl Ano~e 300 : 25 ot~~~ ~:::~~~ ~~~~:.!ed : : ~ 'ZENERS-DIODES-RECTIFIERS 
C04023 25 CO~071 45 7':C163 300 r.1AU 7G Common Anode-green 300 I !IS OL 728 Common C.ltIlOlle 500 295 TYPE VOLTS W PRICE TYPE VOLTS W PRICE 
C04024 1 50 C04081 ~ 5 74CH).; 325 MtlN IY COffi'non :'node·yenow 300 I 95 OL i':7 Common ;',nOlle 600 225 1N746 33 ':OOfil 4 1 00 1t/400S- 600 PIV 1 AMP 10 I 00 

g~:~~; ~~ ~~:~:~ ~ .~ ~~~:~~ ~ .~ ~~~ ~~ ~~:::~~~ ~~~~::~~:n ~~: ~~ gt ~~ ~~~:~~:: g~ :::~~: ~~ 2 ~~ i~~~t ~ ~ j:~: ~ :~ :~.;~~: 1 ~~ ~i~ II :~~; ;giU:g 
C04028 1 65 CD4566 3.00 7,IC195 2.75 MAN 72 COlllrmm Anode 300 1 25 FN070 COlllillon COIlIlode 250 7~ lN753 6 2 ·100rn .1100 IN3600 50 200m (i I 00 

~g~~~~ 2:; ~~~~~~' ;; ;:: ~':~~~~. .I.~~ ~~~ ~~ ~~::::::~~ ;~~:c~~.eIlOw ~~ : ~ ~~~~~ ~~~:~~~ ~~~~ede : : ~ :~~~~ : ~ ;:~ ~ ~ .~ It~~\~ ;3; \~: \52\% 
1"""1~!5'"-~---:-::-:::-:-::~~~~~t-J.~,-,:,,:,,:·,....:c:,,:",,:,,"~c:,,:""~,,~. ).e~'''~W~;'''~O''':'' ~75~=~~:::::~:::::~ _______ • 11196511 15 .!OOm .: I 00 lN4~ 75 25M 20/ 1.00 H .80 lM I310N 295 11'15232 56 SOOm 28 I N ~ 13': 56 II\' 28 

t~~i~N :~~ II N EAR t~i !~~~ i ' ~~ Ie SOlDERTAll- lOW PROFilE (TIN) SOCKETS ~~~~~~ ~ ~ ::~ ~: :~~ ~~~ ~ ~ 1\'1 ~: 
LM302H 75 LM1~58C .65 IN5236 ; 5 SOOnl 28 IIlJ;38 82 28 
lM304H 1.00 l M370fI 1.1 .5 LM1496N 95 1 ·2~ 25·49 50· 100 l1li 1·2~ 25-·19 50·100 IN456 25 ':Orn 6 I 00 Hj.: P2 12 28 
LMJ05H 95 LM373N 3.25 LM1556V 1.85 8 pin S Ii 15 i5, iiIIiIiIIII ~.1 pm S 38 37 36 IN.:58 ISO 7m 6 100 IN.:; ':': 15 II'.' 28 
lM307CN ,35 LM377tl 4,00 l M21 1111 195 14pm 20 19 ~ 28 Pili 45 4;1 43 IN.IS51\ 180 lOrn 5 1.00 lNI 183 SOPlV 35 At.1P 1 60 

t~~~:~N : :: t~;:N : . ~~ t~~~~~ 2 :~~ ~~~~:: ~~ ~~ ;~ I ~~~II:: ~ ~~ i~ :~~~~ ~&i~~v : ~~~~ : ~ . : ~ INn8·1 l ~gg'~ I V ;~A!I:,p 11. :~ 
LMJ09H 1 10 lM381N 1.79 LM390or~ 55 22 pm 37 36 35 SOLDERTAll STANDARD (TIN) INJOO3 Z1)O PIV l ;\MP 12100 ItwB6 200 PIV 35 AMP 180 
LM309K .99 LI.l38211 1.79 W 3905N 60 IN':OO': ':00 PIV I AMP 12 I 00 H11l88':00 PIV 35 AMP 300 
LM310Ctl 115 tlE501K 8.00 l M3909* 1 25 
LM311H .90 NE510A 6.00 LM555611 185 
lM311N .90 NE531H 3.00 MC5558V 1.00 
lM318CtI I ,SO IIE536T 6,00 LM7525N .90 
LM319N 1.30 IlE5-l0L 6.00 l M7535tl 1 25 
LM320K ·5 1.35 NE550N .79 80386* 495 
lM320K·5.2 135 IIE555V· .45 LM 75450 49 
LM320K·12 1.35 NE5608* 5.00 75451CN 39 
LM320K-15 1.35 NE5616* 5.00 7S452CN .39 
LM320T-5* 1 75 NE5628* 500 75453CN 39 
LM320T·5.2 1 75 NE565H* 1.25 75454CN 39 
LM320r-S* 1.75 IlE565t" 1 75 7549 1cr1 79 
LM320T-12* 1.75 NE566CN* 1.25 75-192CN 89 
lM320T'15 1 75 NE567H* 1,95 75<1!l4CN .89 
LM320l-18* 1.75 NE567V* 1.50 ACALINEAR 
LM320T ·24 1.75 LM703CN .45 CA3013 2 15 
LM323K·5* 995 l1.l709H 29 CAJ032 256 
It.I324/1 1.60 l1.l709tl .29 CAJ035 2 48 
LI.I339N 1 70 LM710N 79 CAJ039 1 35 
LM340K-5 1.95 lM711N .39 CAl046 1 30 
lM340K'5 1.95 lM723H .55 CAJ059 3,25 
LM340K-8 1.95 lM723H .55 CAlOGO 3,25 
LM.)40K·12 1.95 LM733N 1.00 CAJOaO .85 
lM340K ·1 5 1.95 LM739U 100 CAJ081 200 
LM.)40K-18 1.95 U.174 1CH 35 CAJOB2 200 
LM340K ·24 1 95 LM741Ctl 35 CAJ083 1.60 
LMJ40T·5 1.75 lM74 114N .39 CAJ086 85 
LM340T -6 1.75 LM747H .79 CAJ089 3.75 
LM340T-8* 1.75 LM7471j 79 CAJ091 1020 
LM340T ·12 1.75 l M748H 39 CAJ123 2.15 
l M340T-15 1.75 lM74811 39 CAJI30 1 39 
LM.)40T·18* 1.75 LMI303N 90 CA3140 1.25 
LM340T'24 1.75 lM1304N 1.19 CAJ600 1.75 

~~~~~!j I :~ ~~~;~~~ 1.!~ ~~ :~ ; ~~ 
;:~~:'i ;: 74LSOO TTL ;:,';~~ \ ~ 
74lS03 39 74lS74 65 7·1lS15J 1 69 

1·1 pm 
16pm 
18 pili 
2~ pin 

8 pin 
14 PIli 
161)1n 
18 pm 

S27 
30 
35 

." 
530 

35 

" 51 

10 Pi!! 5 45 
1·1 Pi!! 39 
16pm 43 
18pII"I 75 

27 
J2 
35 

" 
." 
36 

" " 

,., -
" 311 
.t2 

SOLDERTAIL STANDARD IGQLD) 

28 pin 
36prn 
4[J pm 

" _ 24 pm 29 28prn 
32 JfiPII"I 
43 400111 

WIRE WRAP SOCKETS (GOLD) LEVEL # 3 

, 99 
!.J9 
1.59 

S 70 
110 <7, 
'IS 

90 

'" 1.<1 5 

63 
'00 
I ~O <5, 

37 
37 .,. 

24 Pill S105 95 
28 p"l 140 1 25 
361l1n 159 145 

" 40 pm 175 155 

" 'IS 
1.30 

.57 
<JO 

1.26 

'" 
.65 

1.10 
<30 
1.:0 

50 PCS, RESISTOR ASSORTMENTS $1.75 PER ASST. 

ASST. 1 

ASST. 2 

ASST. 3 

ASST. 4 

ASST. 5 

ASST. 6 

ASST. 7 

10 OHM 12 OHM 15 OHM 18 OHM 22 OHlll 
5 ea. 27 OHI.\ 33 OHM 39 OHM .j 7 OHM 55 OHM 

680W.I 82 OHM tOO OHM 120 OHM 150 OHM 
5 ea. 1800UM 220 OHM 270 OHM 330011111 390 OHM 

4700lIM S60 OHM 680 OHM 820 OHM lK 
Sea. 12K 1 5K 1 8K 2 2K 2iK 

33< 
Sea.82K 

22' 
S ea. 56K 

1501< 
Sea . J9l)K 

1M 
5 ea . 2.7 M 

39K 

' OK 
271( 

'" 180K 
. ~ iOK 

\ 2M 
33M 

.1 7K 

'" 
33< 

'" 220K 
'60K 

15M 
39M 

S(iK 

' 5K 
39K 

lOOK 

2iOK 
680K 

I BM 
.\ 7M 

66K 

," 
"K 

120K 

330K 
820K 

22M 
5.6M 

1/4 WATT 5~. 50PCS. 

114 WATT 5~. 50 PCS. 

1/4 WATT 5 ~. 50 pcs . 

114 WAn 5~. 50 PCS. 

114 WATT 5~. 50PCS. 

114 WAn 5~. 50PCS. 

114 WATT 5% 50 PCS . 

~~t~~~ :~ ;~t~~~ ~~ ;~~~ ~ ~~ ~ ~~ ASST. SR All Sevcn Resistor Assortment $ 10.95 ea. 

~~~~ ~: 7:4C1~; ~.!: ~~t~:~; ~~; t-.... ' ... 25 .... P:;jC;i,S _::i05~'I.' ~JO~. 9'!"~P~CS~~O~.' ~"~~' 0~0.~49~'=PC'!:S~~03=='=' =-"iiiiOO ... 9.:9'"' """'02~"l...;'.::.'_ .. 
74LS<3 79 7'LS66 65 74LSI75 1.95 SINGLE TURN ¥o" CERMET POTENTIOMETER 
l4l SI,1 2.19 74L590 1.25 74lS181 369 • Resistance Toterance :!: 20% 
74LS20 39 74tS92 125 74lS190 2 65 H' I P 0 5 W 70 C $ 89 
74lS26 49 74lS93 125 74lS19t 285 • Igl ower - . at! at ° 
741527 .15 7~ l595 2 19 7~lS192 2 85 • Wide Dperaling Temp . Range - 55°C to + 125°C • 
7~lS28 49 i ': lS96 189 7;llS 193 285 STANDARD RES ISTANCE VALUES 
74LS3O 39 7'lSl07 65 7,:LSI" '25 50n loon 500n IK 2K 5K 10K 20K 50K 100K 200K 500K 1 MEG 
~:t~~ ~~ ;:~:~ .~; ;~t~;~~ ~ . ~~ t-.;;;;;;.;....;,;;;;;.;...;;;=":'A~II~A":'dv.;;;e~ni~se;;;d~p:-ri~ce;;,;s-:G~O;;;Od~Fo;;,;r;:Th-:i..;S ~M;;.on..;lh~on;;;I,;.Y --;;';N~o~v-em';'b';;e";r ;;"'---1 
74LS51 39 7JlSI32 155 7JlS260 55 
7olLS55 _39 7~lS136 65 7.: tS279 i 9 Salislaction Guarantee d . S5.00 Min . Order. U.S. Funds. 
741Si3 65 74lS138 189 7JlS6iO 595 Calilornia Residents _ Add 6% Sates Tax _ Data Sheets 25c each 

DATA HANDBOOKS 
7400 Pin ·out & Descript ion 0 1 5 1100/7400 ICS $2.95 
CMOS Pin·oul & Descript ion o f 4000 Series ICS $2.95 
Linear Pi n-oul & Functional Descript ion S2.95 

ALL THREE HANDBOOKS $6.95 

100 PER STRIP MOLEX PINS 
Inlcndedfor useasan rnexpcns1VC subslrllJle lor Ie 
sockets. Also perlect lor useas board conlicClors 

~1..H1U! andrnsubassernblies . 

SPECIAL - 100/1.49 - 1000/12.00 

Send a 24 ~ Stamp (poslagejlor a Free 1977 Catalog 

~~~~~?1t&S 
1021 HOWARD AVE., SAN CARLOS, CA. 94070 

PHONE OROERS WELCOME - (415) 592-8097 

SCR AND FW BRIDGE RECTIFIERS 
C360 
C38M 
2N2328 
MOA980·1 
MDA980'3 

scn 
scn 
SCR 

S195 
<9, 

15A @ 400V 
35A @200V 
16A @2ooV 
25A @ 50V 
2~.o'@ 200V 

FW BRIDGE REC 
FW BRIDGE REC 

" <9, 
<9, 

Bl 00 
SS I OO 
3 $100 
.151 00 

5 51 00 , 
5 51 00 
~ 5HlO 
5 5100 
~ 51 00 
~ 51 00 
5 $100 
~ SI 00 
251 00 

S 89 
SI OO 
5125 

5 5100 
5S1oo 

TRANSISTORS 
PIIJ5iii 35100 
1'113568 ~ Sl 00 
P113569 !51 00 

~::~~~ H)~ ~ 
2!1l1Oi 5 5100 
lImll 5 5100 
mJn~ S &5 
2:13725 51 00 
2113903 5 5100 
2tI J90~ ~ 51 00 
2/013905 !SI OO 
2N39()f; ~ $1 00 
lt1!OI3 3 51 00 
2t/! QI! 35100 
2H4t23 IO~1 00 

1'N~?~9 4 Sl 00 
Ptl~ ?!>O ~ SI 00 
:':t.I~OO ~ SI 00 
m·I~OI ~ 51 00 
t:tH10] .ISloo 
W~.wJ ~S! 00 
1I1~.\09 5 51 00 
~t. ~Mi ~Sl 00 
7·.~; 451 00 
2'. 15100 
~'. )08g ! 51 00 
;> t . ~ la ~ Sl 00 
21151:}S ~ Sl 00 
?!15139 5:$ 1 00 
n lS209 5 51 00 
2 1. :'~1 55100 
CIOii BISCR Hl oo 
]'.,.:31 QOO 
473 l. 75ca. 

CAPACITOR 50 VOLT CERAMIC CORNER 
DlSCCAPAC1TDRS 

1·9 10' ':950·100 1-9 IO·~9 50·100 
10pi 
22 pl 
47 p! 

100 pi 
220 pi 
~70 pi 

05 0·1 .03 001,..F 05 OJ 035 
.05 04 03 0047,..F 05 . O~ 035 
.05 .04 .03 .011,F .05 .04 035 
.05 04 .03 022,..F 06 

05 '" .05 04 03 OJ7,..F 06 
05 '" 05 04 .035 II,f 12 09 075 

OO lrnt 
0022 
0047ml 
.Olml 

1135V 
.15/35V 
22135V 
.33/35V 
.47135V 
68/35V 

1.0135V 

\00 VDLT MYLAR FILM CAPACITORS 
.12 .10 .07 022ml 13 II 
.12 10 07 047ml .21 17 
.12 10 .07 1m! .27 23 
.12 10 07 22ml 33 27 
+2~. DIPPED TANTAlUMS !SOLID) CAPACITO RS 
.28 .23 . 17 1.51l5V 30 .26 
.28 23 . 17 2.2125V 31 27 
28 .23 .17 3.3/25V 31 .27 
,28 23 .17 4.7/25V 32 .28 
28 23 17 6.8/25V 36 .31 
28 23 .17 IOl25V olD .35 
28 .23 .17 15125V 63 50 

MINIATURE ALUMINUM ELEC TROLYTIC CAPACITORS 
AlIalLead AlidlalLead 

47150V IS . 13 .10 .47/25V 15 13 
I O,5OV .16 1~ .11 47/50V 16 I~ 

3 3 SOV .15 13 .10 10116V 15 .13 
4 1125Y .16 14 12 10/25V 16 1 ~ 

10!25V 15 13 .10 1.0150V .16 .14 
10/SOV .16 14 .12 4.7I1 6V . 15 . \3 
22125V .17 15 12 4.7/25V .15 . 13 
22/50V . 2~ 20 18 U I50V 16 . 14 
J7J25V 19 17 15 IO/16V 14 12 
47150V .25 21 19 1012SV 15 13 

lool25V . 2~ 20 . 18 IOl50V 16 . 14 
l00/50V .35 .30 .28 47/5fJV 24 21 
220125V 32 28 .25 lool1 6V .19 .15 
220/50V .45 41 38 loo/2SV 24 20 
~70 /25V ,33 29 .27 100/50V 35 30 

10001lGV .55 50 .45 220116V 23 . 17 
2200l lGV .70 62 .55 470/25V .31 28 

DB 
\3 

" " 
" " " 23 
25 
.29 
-'0 

. ' 0 

" 10 

" ,. 
.10 

10 

" 09 
10 
12 

" " " " " .26 
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