












































































































































































































































































S. D. SALES CO. P. O. BOX 28810 B 

DALLAS, TEXAS 75228 

4K LOW POWER RAM BOARD KIT 
THE WHOLE WORKS 

$89.95 
Imsai and Altair 8080 plug in compatible. Uses low power static 
21 L02-1 500 ns. RAM's, which are included. Fully buffered , 
drastically reduced power consumption, on board regulated, all 
sockets and parts included. Premium quality plated thru PC 
Board . 

Stick It! 
IN YOUR CLOCK! 

IN YOUR DVM, etc. 

4 JUMBO .50 INCH DIGITS 
ON ONE "STICK"! 

HUGE SPECIAL PURCHASE! 
NOT FACTORY SECONDS 

AS SOLD BY OTHERS 

$3.95 
(with colons and AM/PM Indicator) 

BUY 3 FOR $10.00 
BOWMAR 

4 DIGIT LED READOUT ARRAY 
The Bowmar Opto·Stick. The best readout bargain we 
have ever offered. Has four common cathode jumbo 
digits with all segments and cathodes brought out. 
Increased versatility since any of the digits may be used 
independently to fit your applications. Perfect for any 
clock chip, especially direct drive units like 50380 or 
7010. Also use in freq. counters, DVM's, etc. For 12 
or 24 hour format. 

MICROPROCESSORS AND THINGS 
8080A By AMD. Outperforms INTEL $24.00 
8008-1 High Speed 8008 6.95 
8212 I/O PORT oW COS! 3.50 
8224 Clock Generator L. H VA L. U E 4.95 
8820 Dual Line RCVR H/G 1.75 
8830 Dual Line Driver 1.75 
8838 Quad Bus Transceiver 2.00 
MC1488 RS232 to TTL 1.50 

.JUMBD 

LED 
CAR 

CLDCK 
You requested it! Our first DC operated clock kit . Profession· 
ally engineered from scratch to be a DC operated clock. Not a 
makeshift kluge as sold by others. Features : Bowmar 4 digit 
.5 inch LED array, Mostek 50252 super clock chip, on board 
precision time base, 12 or 24 hour real time format, perfect 
for cars, boats, vans, etc. Kit contains PC Board and all other 
parts needed (except casel. 50,000 satisfied clock kit custo· 
mers cannot be wrong! 

FOR ALARM OPTION ADD $1.50 
FOR XFMR FOR AC OPERATION ADD $1.50 

50 HZ CRYSTAL TIME BASE KIT - $6.95 
All the featues of our 60HZ kit but has 50HZ output. For use 
with clock chips like the 50252 that require 50HZ to give 24 
hour time format. 

UP YOUR COMPUTER! 
21 L02-1 1K LOW POWER 500 NS STATIC RAM 

TIME IS OF THE ESSENCE 
And so is power. Not only are our RAM 's faster than a speeding 
bu ll e t but they are now very low power. We are pl eased to offer 
prim e new 21 L02 - 1 low power and super fast RAM's . Allows 
you to STR ETCH your power supply farther and at the same 
t ime keep the wait li ght off. 8 for $12.95 

1000 MFD FILTER 
CAPS 

Rated 35 WVDC . up· 
ri ght style w ith PC 
leads. Most popu lar val· , 
ue for hobby ists. Com· 
pare at up to $ 1.19 
each from franchise 
type e lectr on ic parts 
stores. 

S.D. Special 
4 for $ 1 .00 

SLIDE SWITCH 
ASSORTMENT 

Our best se ller . In cludes 
miniature and standard 
sizes, sing le and mu lti · 
position units. All new, 
first qua lit y, name 
brand, Try one package 
and you 'll reorder 
m ore. SPECIAL 12/$1 . 

WESTERN DIGITAL UART 
No. TR1602B. 40 pin DIP 

This is a very powerful and 
popular part. 

NEW-$6.95 with data 
LIMITED QUANTITY 

C&K MINI TOGGLE SWITCH 
No. 710 3 SUB MINI SPDT 

Ce nter O FF. 
SPECIAL - 99c 

MOTOROLA POWER 
DARLINGTON 
Back in Stock! 

Like MJ3001. NPN 80V. lOA. 
HFE 6000 T YP. TO-3 case. 
We include a free 723 C volt 
reg . wi th schema tic for power 
supply. SPECIAL - $1.99 

MC1489 TTL to RS232 1.50 RESISTOR SALE ON CUT LEAD 
2513 Character Gen. 10.00 ASSORTMENT SEMICONDUCTORS 
MM5204 4K EProm 12.00 1/4 W 5% and 10%. Leads we re cut for PCB 

f--------------------------I PC leads. A good mi x insertion. Sti ll very useable. 
TTL INTEGRATED CIRCUITS of va lues. 200/$2. A ll new , unused. Some House 

7400-19c 
7402 -19c 
74L04 - 29c 
74S04 - 44c 
7404 - 19c 
7406 - 29c 
7408 - 19c 
7410 - 19c 
7411 - 29c 
7413 - 50c 
7420 - 19c 

7430 - 19c 7476 - 35c 74153 75c 1--------------; no. 
7432 - 34c 7480 - 49c 74154 1.00 74S200 1N914/ 1N4148 

100/$2. 7437 - 39c 7483 - 95c 74157 75c 256 Bit High Speed RAM 
7438 - 39c 7485 - 95c 74161 95c Same as 82516 = = Ug $3 .95 
7448 - 85c 7492 -75c 74174 95c 
7451 - 19c 7495 - 75 c 74181 2.50 
7453 - 19c 7496 - 89c 74191 1.25 
7473 - 39c 74121 - 38c 74192 1.25 
7474 - 35c 74123 - 65c 74193 1.00 
7575 - 35c 74141 - 75c 74195 69c 

60HZ CRYSTAL TIME BASE 
2/$10. FOR DIGITAL CLOCKS 

S.D. SALES EXCLUSIVE! $5.95 
KIT FEATURES: 
A. 60hz output wi th accuracy comparable to a dig ital watch 
B. Directly interfaces with a ll MOS Clock Chips 
C. Super low power consumption (1 .5 Ma typ .) 
D. Uses latest MOS 17 stage divider IC 
E. Eliminates forever the problem of AC lin e glitch es 
F. Perfect for cars, boats, campers, or even for portable clocks 

at ham field days. 
G. Sma ll size , can be used in existing enclosures. 

KIT INCLUDES CRYSTAL, DIVIDER IC, PC BOARD 
PLUS ALL OTHER NECESSARY PARTS & SPECS. 

1 K PROM BACK IN STOCK! 
825129. 256x4, Bipolar, 

50NS . 
FAST . WITH SP ECS . 

$3.95 

FAIRCHILD BIG LED 
READOUTS 

A big .50 in c ll easy to read 
cha ra cter. Now available in 
eith er commo n anode or 
common ca th ode. Take your 
pick. Su p er low current drain, 
o nl y 5MA per segment typical. 
FND-5 10 Common Anode 
FND-50 3 Common Cathode 
PRICE SLASHED! 59c each 

TERMS: 
Money Back Guarantee. No 
COD. Texas Residents add 5% 
tax. Add 5% of order for 
postage and handling. Orders 
under $1 0 . add 75c. Foreign 
orders : US Funds ONLY! 

1N 4002 1 Amp 100 PI V 
40/$ 1. 

1N4745A 16V 1W Zener 
20/$ 1. 

EN2222 NPN Transistor 
25/$1. 

2N3392 GE Pre·amp Xstr 
25/$1. 

C 103Y SC R. 800MA 60V 
10/$1. 

CALL YOUR BANK 
AMERICARD OR MASTER 
CHARGE ORDER IN ON 
OUR CONTINENTAL 
UNITED STATES TOLL 
FREE WATTS : 

1-800-527 -3460 
Texas Residents Call Collect 

214/271-0022 

S.D. SALES CO. 
P. O. BOX 28810 - B 

Dallas, Texas 75228 



r ---------------------- ., 
I I 
I World's Lowest I 
I I 
I Ie Prices I 
I I 
I * SPECIAL PRICES * I 

MEMORIES 74152 .90 HIGH SPEED 4007 .16 I I 74155 .60 74HOO .20 4008 .70 
Rams 

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

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

74163 .75 * .20 4016 .35* I I TTL 74H40 
74165 .80 74H51 .20 4019 .70 

7400 .12* 74173 1.25 74H52 .20 4020 .90 
I I 7402 .14 74174 .75 74H74 .40 4021 .95 

7403 .14* 74175 .75 * 74H103 .50 4023 .16* I I 7404 .16* 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 I 7427 .25 74LSOO .29 4030 .35 

I 
74192 .70 * 74LS02 .29 4040 .95 

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

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

I I 9300 .75 74LS75 .65 4050 .35* 
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 74 LS174 1.10 * 4516 .85 
I 7480 .40 * 

74S85 2.00 74LS175 1.50 4528 .75 

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

7495 .49 74S139 1.50 74LS221 1.50 * LIN EARS 

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



VIATRON TAPE HEADS 
STOCK NO.6435 $6.95 

XEROX 

1111l1li EIZI IEIZI III 1l1li l1li 1_ l1li1l1li ." 
==_l1lil1lil1lil1lil1li.-

0111 III III III III III _ III III l1li 
E"'--t- -.- -.- -1- -,- f 

These are prototype boards that can be used in almost and type of 
wlrewrap application. The board consists of a (top) positive plane 
and the other side is a negative plane. There are two 44 finger 
connectors that may be utilized. There are 30 16 pin sockets and 
30 14 pin sockets. All these pins are gold plated. The wire wrapping 
that is in the back can very easily be removed. We have a limited 
quantity of these boards. so act quickly. 
STOCK NO. P6434 $27.50 2/50. 00 

~DU.I ~Uln_Llne 
INTERGRATED CIRCUITS 

SERIES 74 ... 0%C to 70%C 
TYPE FUNCTION 
SN7400 Quad 2 input NAND gate 
SN7401 Quad 2 input NAND gate 
SN7402 Quad 2 input positive NOR gate 
SN7403 Quad 2 input positive NAND gate 
SN 7404 Hex Inverter 
SN7407 Hex Buffer/ Drivers, 30 volt output 
SN7408 Quad 2 input AND 9ate 
SN7409 Quad 2 input AND gate. Open collector 
SN7410 Triple 3 input NAND gate 
SN75Hll Triple 3 input AND 9ate 
SN7413 Dual NAND Schmitt trigger 
SN7420 Dual 4 input positive NAND gate 
SN7430 8 input positive NAND gate 
SN7432 Quad 2 input positive OR gate 
SN7440 Dual 4 input positive NAND buffer 
SN7442 BCD to Decimal decoder 
S1II7448 BCD to 7 segment decoder driver 
SN7470 J·K Flip·Flop 
SN7474 Dual D, Edge triggered Flip·Flop 
SN7475 Quad bistable latch 
SN7476 Dual J·K Master·Slave Flip·Flop 
SN7479 Dual Type D Flip·Flop 
SN7486 Quad 2 input Exclusive 0 R gate 
SN7490 Decade Counter 
SN74107 Dual J·K Master·Slave Flip·Flop 
SN74121 Monostable Multivibrator 
SN74193 Synchronous 4 bit UP/DOWN counter 

STK NO 
M3071 
M30B.l 
M3067 
M3065 
M3123 
M3124 
M3125 
M3126 
M3127 
M3136 
M3128 
M3088 
M3129 
M3130 
M3131 
M3043 
M3120 
M3041 
M3073 
M3059 
M3132 
M3110 
M3133 
M3044 
M3134 
M3121 
M3093 

SOPHISTICATED LINEAR PARTS BOARDS 

PRICE 
.20 
.20 
. 20 
.20 
.25 
.40 
.25 
.35 
. 25 
.25 
.75 
.20 
.35 
. 35 
.20 
. 6S 
.75 
.50 
.50 
.75 
.50 
.50 
.50 
.75 
.50 
.75 

1.00 

o ;,- ". I 

f~~ i .'. : .~ 

KEYBOARD KIT 
This very unusual key· 
board kit is made by Micro 
Switch. It has a set of 
switches & space bar in a 
modular frame, plus 42 

molded double·shot keys in red, vAlite, or blue. There are 8 control 
keys in addition to letters, numbers, & many symbols. The switches 
are arranged in 4 rows, but are easily removed or moved to other 
positions. This makes for a very versatile keyboard, since any number 
and type of key can be arranged in any pattern to suit your own needs. 
Any type of encoding can be wired. Finished size is 9%" x 3%" x 2". 

STOCK NO. 86015 Keyboard Kit 2Y..lbs. $19.95 ea. 2/35.00 

KEYTOPS & SWI TCHES 

M A K E YOU R 

'f ..... ~ " • '* .. 

KEYBOARI? 

We have a large selection of KEYTOPS and SWITCHES. malie by 
RAYTHEON CO. The key tops como in black. grey and white . 
with contrasting legends. The twitches mate with the tops, and are 
magnetic reed switches, The foHowing c ombinations are available : 

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

54 key set, keys & switches black K9288 30. 00 
54 key set, keys & switches grey K9290 30.00 
54 TTY set, no symbols keys & Sw, White K9291 30.00 
54 TTY set, with symbols, keys & Sw. white K9291 30.00 

11 Key Numeric set. Keys only Black K9283 1.50 
11 Key Numeric set, Keys only Grey K9284 \.50 
11 Key Numeric set, Keys only White K9295 1.50 
12 Key numeric set, Keys on Iy white K9286 1.50 

11 Key Num.set, keys & switches Black K9293 7 .00 
11 Key Num. set, keys & switchesGrey K9294 7.00 
11 Key Num. set, keys & switchesWhite K9295 7.00 
12 Key Num. set, keys & switcheswhite K9296 7.50 

This dual channel wide·band ai:!lplifler is loaded with late model parts. It has 2 ea . 733 differential video amps 
Lm301 op amps, Mc 1414 dual differential compara·tors (d·ual 710's), CA 3083 NPN DIP transistor arrays, 
Md2219 dual high speed NPN transistors, 9624 dual InterUce converters, 74123 dual one shots, and (4) 
7400's, Also (6) trim pots, capacitors, transistors al:Od many precision resistors and '14 watt resistors. One of 
the best sources of parts we have ever offered. 
STOCK NO. P5442 lib $3.50 2/6.00 

Philbrick/ Nexus OPERATIONAL AMPLIFIER 

Philbrick/Nexus Model SQ·l OA is a high gain, high stability general purpose amplifier. It operates over the temp. 
range at ·25 degressC to 385 degreesC. Both inputs and output are fully protected against shorts to ground or the 
power supply. It maybe used open loop as a voltage crossing detector, lMHz unity gain bandwith. Open loop 
gain 60,OOOmin. Slew rat 1. 1 v/sec.min. 100nA. max. imp"t bias current. Nominal power plus or minus 1 Sv. 

___ STOCISJ~LO. P4539 $1.75 4/6.00 

SEND FOR OUR LATEST FREE CATALOG' WE WELCOME MASTER CHARGE AND BANK AMERICARD WE MUST HAVE ALL THE 
NUMBERS ON THE CARD FOR PROCESSING. PLEASE INCLUDE SUFFICIENT POSTAGE(2Ibs)mln.EXCESS WILL BE REFUNDED' 

minimum order $5.00 



SOLID STATE SALES 
PO BOX 748 

SOMERVILLE, MASS. 02143 

WE ARE LEADING THE WAY IN CUS­

TOMER SERVICE ANO DELIVERY 

TIME FOR THE COST CONSCIOUS 

SEMI-CONDUCTOR USER , LARGE OR 

SMALL. 

DIODES 

TRANSISTORS TRIACS . 

2522 STAT SA. 52. 75 
INTEL 8080 CPU . . .. $24. 50 
2518 ·HEX 32 BtT SR . $5.00 
2 102-' 1024 8 T RAM $1.80 
52BO·4K DYNAMIC RAM . . .. .. $12.50 
5202A UV PRO M $ 12.50 
MM5203 UV PROM. . . .. 512.50 
1702A UV PROM . $ 10.75 
5204·4K PROM . . ... 524.95 
MINIATURE MULTI-TURN TRIM POTS 
100, 500, 2K, 5K, 10K, l OOK, 200K 
S.75 c:lch . . . . . . . . . . . . . ..3/52.00 
MULTI-TUflN TRIM POTS Similm to Bourns 
3010 stvle 3/ 1G"x5/S"x l ·l /4"; 50. 100, 
I K, 10K, SDK ohms 
$1.50 ca . . . . . . . . . . . . . .3 /$<1 .00 
LI GHT ACTIV ATED seR's 
TO·18. 200V1A. .. S 1.75 

TRANSISTOR SPECIALS 
2N3585 NPN 5i TO-66 . . . . S .95 
2N3772 NPN 5i TO-3. . ... S 1.60 
2N4908 PNP 51 TO-3 . .. . . . S 1.00 
2N6056 NPN $1 TO -3 Dalllll(j10n . S 1. 70 
2N50S6 PNP 5i TO·92 . . .. 4/5 1.00 
2N4898 PNP TO·66. . 5 .60 
2N404 PNP GE TO·5 5/5 1.00 
2N39 19 NPN Si T O·3 RF . 5 1.50 
MPSA 13 NPN 51 TO·92 .. . 3 / 5 1.00 
2N376 7 NPN 5i TO-66 ... . 5 .70 
2N2222 NPN Si TO· I S . . . 5/5 1.00 
2N3055 NPN Si TO·3 .. 5 .80 
2N3904 NPN 5i TO·92 .. . 5/5 1.00 
2N3906 PNP 5i T O·92 . . . . 51$ , .00 
2N5296 NPN Si TO-220 .. S .50 
2N6109 PNP Si TO·220. . . . 5 .55 
2N3638 PNP SI TO·S . SIS 1.00 
2N651 7 NPN TO·92 Si . .. 3/S 1.00 

CIMOS (DIODE CLAMPED) 
74C02 - .22 40 15- .95 11035- 1. 10 
74C l 0- .22 4016 - .40 404 2- .78 

4001 - .22 40 17 - 1.05 4047 - 2 .00 
4002- .22 40 18 - 1.00 4049 - 40 
4006 - 1.20 40 19 - .22 4050- .40 
4007 - .22 4022- .95 4066 - .80 
4009 - .4 2 4027 - AO 4071 - .22 
4010 - .42 40 28 - .88 4076 - .70 
40 11- .22 4029 - 1,1 0 408 1- .22 
40 12- .22 4030 - .22 4 520- 1.1 5 
4013 - .40 

LED READOUTS 
FND 500'.5" C.C. 
HP 7740,.3" C.C. 
MAN·7·.3" C.A .. . 
NS 33·3 nlq. arrilY 
DL 747 

5 1.95 
$ 1.40 

. . $1.25 
. 5 1.35 

. . 52.50 

Send 25t fOf our catalog fe aturing 
TmnsiSlOrs and Rect illl.!rs 

145 Hampshire St. C.,mbrid!Je. Mass. 

INTEGRATED CIRCUITS 

t1 · 1/ 2"x6·1/2" SINGLE SIDED EPOXY 
BOARD 1/ 16" Ih1!:k . IIIlC l dwd 
3.50 ea. 
VECTOR BOARD 1 . SPAC ING 
4 .5" x 6" SHEET .. 
2N 3820 r FET 
2N 5457 N FET . 
2N 4891 UJT . 
TIS 43 UJT 

• I • I 

EH 900 HUGG ER DIOD ES . 
2N G028 PROG . UJT 

VE R IPAX PC BOARD 

5 .45 
5 .'15 
S .'15 
5 .35 

. 4 /5 1.00 
5 .65 

TI1is board rs it 1/16" Slllule Sldl!li naper e poxy 
bO;trd, 4' ~· "xG ~ .. " DR I LLED and ETCHED 
which Wi ll hold up to 21 sin!llc 14 pm IC's 
0' 8. 16. or Lsr D rp IC's wllh iJusscs for 
power supply co nnector. . .. . .. . 54.00 
MV 5691 Y!:L LOW·GREEN 

B IPOLAR L EO . . $1.25 
FP \OQ PHOTOTRANS ... S .50 
RED. YELLOW. GREEN on 

AMBER LAHGE LEO's $ .20 
14 PIN D IP SOCKETS . . $ .25 
16 PIN D IP SOCKETS ......... $ .28 
MO L EX P1 NS ...... 100/ 51.00 

1000 / 57.50 
8 PIN MINI D IP SOCKETS ..... . 5 .25 

10 WATT ZENF.AS 3.9. 4.7. 5.6. 8 .2. 12.15, 
18. 2L, 100, I SO or 200V ... 1:01 . 5 .60 

1 WATT ZENERS 4 .7. 5.6.10. 12, 15. 
180R 22V .... j!,1. 5 .25 

100 .06 . " 
200 = ~0~7 =--=-20 

_~ .3Q 

50A 
~ ·89 

1251\ 
~ . .,O 

.35 1. 15 4.25 

.50 lAO "§:.50 40.0_ .09 .25 
600 - .11 .30 - - .70-=--=1.80_ .!i.50 
BOO .15 .35 _ .9~ 2.30 10.50 

1 000~ .20 ~ ---:-45- 1.10 2.75 1 2.50 

SILICON SOLAR CELLS 
2%" diameter 

.4V at 500 rna . ... $5.00 ea .• 6/$27.50 

REGULATED MODULAR 
POWER SUPPLIES 

~- 1 5VDCAT 1 00I n : r 
11 5VAC INPUT ... . ...... 527.95 

5VDC AT 1 A . 11 GVAC INPUT . . . 524.95 
12 VDC AT .S AMP. . .... $24.95 
IN 4 148 ( IN9 14 ) 15/ S1 00 

.27UF 35V 5/$1.00 
,47UF 3SV 5/51.00 
.GaUF 35V 5/51.00 
I UF 35V 5151.00 
2.2UF 20V 5,'$ 1.00 
3.3UF 35V 11 / $ 1.00 

.. 
4.7UF 3SV 4 /51.00 
6.8UF 35V 3 '51.00 
nUF 35V S .40 
33UF 35V S AD 
10UF 6V SIS 1.00 
l nOUF 35V S.50 

M/COI A L ARM CLOCK CHIP . 56.00 

NATIONAL MOS DEVICES 
~.IM1 402 - 1.'15 
MMI 403 1. 75 
MM I404 - 1. 7S 
MM5013 2.50 
MM501G - 2.50 
MM5017 2.70 
MM5055 - 2.25 
MM5056 2.25 

MM5057- 2.25 
MM5058- 2.75 
:vIM5060- 2.75 
MM506 1- 2.50 
MM5555- 4.75 
MM555G 4 ."5 
MMS2 10 - 1.95 
MM5260 1.75 

TIL IC SERIES 
7400- .14 744 2 - .52 74 125 - .40 
740 1- . 14 74 45 - .70 74 126 - .40 
7'102 - . 14 74 46 - .70 74 151- .70 
7403 - . 1' 7447 - .70 74 153- .65 
7404 - . 18 74 48 - .70 74 \54 - 1.10 
7405 - .18 74 50- .20 74 155 - .70 
7406 - .20 74 72 - .30 74 157- .70 
7407 - .25 7473 - .30 74161- .85 
7408 - .2 1 7474 - .30 74 164 - .95 
7409 - .2 1 7475- .49 74 165 - 1.05 
741 0 - . 15 7476- .35 74 173- 1.40 
74 11 - .20 7480 - .35 74 174 - .95 
"412 - .20 7483 - .70 74175- .92 
7413- .45 7485 - .88 741 77 - .79 
7414 - .70 7486 - .30 74 188- .70 
7416 - .25 7489 1.85 74 18 1- 2. 10 
7417 - .25 7490 - .45 74 190- 1.20 
7420- . 20 749 1- .70 7419 1- 1.20 
7425 - .28 7492 - .50 74192- .85 
7426 - . 25 7493- .45 74 193- .85 
7427 - .30 749ti - .70 74194 - .85 
7430- .20 7495 - .70 74 195- .75 
7432 - .25 7496 - .70 74 196- .88 
7437 - .25 74 107- .32 75324 - 1.75 
74 38 - .25 7412 1- .35 75491 - .65 
7440 - . 16 74123 - .65 75492 - .65 
74 41 - .85 

M INIATUR E D IP SW ITCHES 

CT5·20()·4 Four SPST SWItches 
III o ne rn,nidip packa!!c. 51 .75 

CTS·20G·8 Et!JIH SPST SWl lches In a 16 
pill D IP p;rcka~Je. 52.85 

A Y ·5· 1013·A30K Sf!! .Ipar., pilr .lsHr., un.· 
veI'sill UART. . 56.95 

AU;O M I N IATURE TOGGLE SW ITCHES 
MT A 106 SPOT. . ..... 51.20 
NIT A 206 DPDT 51 70 

PRV 2A_ _ _ GA 25A 
2~_~9L~~1.25 2 .0~ 
40.9 1.15 1.5Q ~ 3.00 
600 1.35 1.75 4.00 -

SAN KEN AUDIO POWER AMPS 
Si 1010 G 10 WATT S. . S 6 .90 
5i 1020 G 20 WATTS . . . .. ... 513.95 
5i 1050 G50WATTS. .. 524.95 

CCD 1101lNEA R 25GX I BIT SELF 
SCAN:\' I ~G CHARGED CouPLED 
DEVICE ... $99.00 

CCD 201 100 x 100 CHA RGE 
COUPLED DEVICE . $ 135.00 

LIN EAR CIRCUITS 
LM307 - OP. A mp ... . .... . . . 
L M 309K 5V 1 A RE:GU L A TOR 

S .30 
51.15 
5 .50 
S .31 

723 - 40 + 40VV RE'GULATOR . 
30 1/ 748·HI Per. OP. Amp. 
320T5.12,15.or24VNEGREG .. $1.5(; 
709C Op. Amu. 
74IA or74I COPAMP. 
710 COMPARATOR 

.; .3 1 
$ .31 
$ .35 

CA 304 7 Hr Pel. OP. Amp.. . . . $ .95 
340T5, 6.8, 12.15. 18,24VPOS 

REG. TO·220 
101 OPER. AMP. HI PERFORM ... 
LM 308 Opel. Amp .• Low Powel 
747 - DUAL 74 1 
556 - DUAL T IMER 
537 - PRE CISION OP. AMP . . 
LM 3900 - QUAD OP. AMP 
LM 324 - OUAD 74 1 
560 - PHASE LOCK LOOP 
56 1 ~ PHASE LOCK LOOP 
565 - PHASE LOCK LOOP 
566 FUNCTION GEN . . 
567 - TON E DECODER 
LM 1310N FM ST ER EO DEMOD. 
8038 Ie VOL TAGE CaNT. 05C. 
LM 370 - AGC SOUE LCH AMP. 
555 - 2~s - 2 HR . TI M ER. 
553 OUAD T IMER. 
FCD 810 OPTO· ISO LATOR 
14S8 0UA L OPAMP. 
LM 380 - 2W AUO IO AMP. 
LM 377 - 2W St{!!eo AudI O Amp. 
LM 381 - STEREO PREAMP. 
L M 382 - DUA L AUD IO PREAMP 
L M 31 1 - HI PE R. COMPARATOR 
L M 319 - Dual Hi Speed Compo 
LM 339 - OUAD COMPARATOR 

5 1.50 
S 75 
S .95 
S .65 
$1.00 
5 1 70 
5 .49 
5 1.50 
52 .00 
52 .00 

. $ 1.25 
51.65 
$1.50 
52. 75 
53.90 
$ 1.1 5 
$ .45 
52.50 
S .80 
S .60 
5 .95 
S2.50 
$ 1.50 
5 1.50 
$ .90 
51.25 
5 1.50 

PRV ----lA -.!Q~11 '5A ~ ~?.A 
100 .40 .70 1.30 .40 .50 1.20 
200- -.70--r:lO- U-S ~O 1.60 

400-U0 1.60 2.60 ~O 2.20 
600 170 230 360 150300 

Tenn.: FOBcamb~dgo.Mo.8. 6~' SOLID STATE SALES WE SHIP OVER 95"10 
SondChockorMon8J0rdor. PO BOX 74B OF OUR ORDERS THE 

~~:~::.:.m·~~1Io"' SOMERVILLE, MASS. 02143 TEL. (617) 547-4005 DAY WE RECEIVE THEM 



WHO DARED TO CHALLENGE THE 8080 & 6800 SYSTEMS? 

WE DID! 

VERAS SYSTEMS 
"F-8" 

A COMPLETE SYSTEM 

FOR ONLY $459 00 
• KIT FORM 

7" x 16" x 14·3/4" $709.00 
ASSEMBLED and TESTED 

COMPARE STANDARD FEATURES ON BASIC SYSTEMS 
YOU'LL SEE WHY THE VERAS F·8 SYSTEM WINS HANDS DOWN! - Reg istered Trademark s of Fairchild and Motorola 

STANDARD FEATURES VERAS F8 8080 & 8080A 6800 
SYSTEMS SYSTEM 

Parallel I/O Ports (3) 8 Bit Bidirectional Brought Out To Rear Panel Conn's. None None 

Serial I/O Port RS-232 or TTY Brought Out To Rear Panel Term. Strip. None RS·232 or TTY 

I nterval Timers (2) Programmable Interval Timers 

a) Vectored Interrupt To Location 0090 Hex. 
b) Vectored Interrupt Programmable Location 

Interrupts c) Two Vectored Interrupts Associated With Interval 
Timers 

d) Total of (4) Interrupts In A User Defined Priority 
Interrupt Structure 

Built In Mini Operating System 
in ROM For Termin al And FAIRBUG* 
Memory Debug 

Loader Program Automatic Internal ROM 

Static RAM Memory 1024 BYTES 

Card Rack 
Rugged Alum. Self Contained Card Rack/Plastic Self 
A l igning Card Guides 

Aux iliary DC Power To +5V, -5V, +12V, -12V @ 1 Amp. Ea. Regulated At 
Power Peripherals Rear Panel Terminal Strip 

Basic Kit Price $459.00 

OUR 4K STATIC RAM BOARD FEATURES: (OPTIONAL) 
• On board decod ing lor any four o f 64 pages. • Add ress and claw lines are full y bu ff ered . 

• No o nboa rd regulators 10 cause heat problems . (ChaSS IS m o un ted ) $14900 
• 4K memory boards wi th connector, buff ers, static RAM's & sockets iJre avai lable in kit form 

The VERAS System can be made in to a TH VERAS SYSTEM 
17 K p.ocesso. by me. ely adding lou. o f a u. E 
opt io nal memory boa rd s. T he ki t inc lud es 
everyt h ing you need to bui ld the VERAS F·B Co mputer as described. All boards, co nn ectors, 
sWItches, discre t e co mpo nen ts , power su pply and cab inet are suppl ied. Programming manual, 
data book and simpl ified su ppOrt docu mentation supplied, 8K Assembler and Editor (paper 
tape or K .C. std. cassette) ava i lab le o n request wi t h mi nimum order of 8 K RAM. 

THE CPU 

BOARD 

FEATURES: 

• Two 110 ports each on the CPU and ROM chip make 32IJidi rec iio naiTT I lin es. 
• The Fairbug' programmed storage t llll ! pr ovIdes t he pr ogrammer w llh a ll 

110 subroutI nes, allows t he pl 0rlra mme. to .lI ter or dIsp lay memory, an d 
reg Ister li S Co nt ents v ia te let ype . 

• Programmable Intern;:r l timer IS I HJrlt Int O the R OM chip . 
• BUi lt In Clock gener~ t Of and p ower on leset (lfe b u rl t In lO the CP U ch ip . 
• There IS a local rn ter ru pt wlIh automat Ic address vector 
• It IS exp andable to 65K bytes of memo/y o 
• 20 mIl loop and l or RS232 In terface In c luded 
• 1 K o f on board 2 102 RAM . 
• Se ri a l Illt e rl ace b u rl : Into P SU chip 

• Fairbug IS a re gistered t radem ar k 0 1 Fa Hchrld Corp . 

TINY 2 K BASIC (AVAILABLE) OCT. 15, 1976 $25.00 
FULL BASIC (AVAILABLE) DEC. 15, 1976 $50.00 

Computer dealers and hobbyist club inquiries are invited. ExpeCled d el ivery time 30 days or less. 

None None 

a) 2 Non Vectored 
I nterrupts on P I A 

None b) 2 Vectored S WI f 
N M I 

c) Total of 4 Non Pri · 
oritized Interru pt s 

None MIKBUG * 

Manual Console Automatic Internal 
Switches ROM 

None 2048 BYTES 

Card Supports None 

None None 

$539 .00, $599.00 or 
$840.00 Depending $395.00 

On System 

The More Flexible and Expandable 
Computer at a Comparative Price. 

VERAS SYSTEMS 

Warranty : 90 dilYS o n p art s and labo r fo r 
assembled u nits. 90 d ays o n parts for kits . 

Prices, specifica ti o ns , an d d el ivery su b ject 
10 cha nge w i thout notice. 

r------- ------
I ~~~Ao~ ;o~~~~~~ales, Inc. 

I 
Box 74B, Somerville, MA 02143 
(617) 547-1461 

I 
I 
I 

o Enc losed is check f or S 

or 0 Master Charge 1/ ____ _ 

o V ER AS F·B Com puter K it 0 Assembl ed 
o 4 K RA M Boa rd Quan t i ty ___ _ 

I Name ------­

I A ddress ---
City, State __________ Zip 

I 



Continued from page 29 

QUADU : 

LOWER: 

MOV A,E 
ADI 04H ; INC RE MENT THI RD BIT OF E 
MO V E,A 
MOV A,C jSU B 6 4 FROM C 

S8 1 40H 
MOV C,A 
MO V A, B ; GET x AGAIN 
RRC ; DIVI DE BY 2 
RAR ; DI V ID E BY 2 AG AIN 
MOV B,A ; STOR E IN B 
MV I A ,O ;CL EAR A 
ADC A jPUT CAR RY IN A 
MO V D ,A ;STO RE CARR Y I N D 
MOV A, B ;GET X/4 AGAIN 
ANI OFH ; LOOS E HIGHER HALF-WORD 
MOV B,A ;SAVE I N B 
MO V A, C ;GET Y AGAI N 
RLC ;MULTIPLY BY 8 
RLC 
RAL 
JNC LOWER j IF NO CARRY, DONT INCREMENT 
INR E 
ANI OF OH ;OUMP LOWE R HALF-WORD 
ADD B jADD X DI SPLAC E MEN T 
MOV L,A ;LOAD L 
MOV H,E j LOA D H 
RET 

Selecting the Color of the Crayon 

We decided to let the user select the 
des ired color and intensity by moving the 
switches for the lower four bits of the 
"programmed input" register on the IMSAI 
8080 front panel. (If the switches are all off, 
zeros will be written into memory, which 
gives the "black" color.) We must also know 
into which half of Dazz ler byte location we 
should put this co lor information. This is 
determined by the state of the carry bit 
which was saved in register D, when X was 
divided by 4 in the algorithm for address 
calculation . For example, X = 40 and X = 42 
will translate into the same address. But 
X = 42 will set the carry bit, causing the 
most sign ificant half of the word to be used, 
while X = 40 won't, causing the least signifi­
cant half to be used. A program sequence to 
accomplish this would be: 

1. Read switch registers. 
2. Mask out the most significant half 

word. 
3. Store in C. 

If D = 0, get word in location refer­
enced by H,L. Then zero least signifi ­
cant half and "OR" the result with C. 

4. If 0 = 1, rotate C 4 times, get word 
referenced by H,L. Then zero most 
significant half, and "OR" the result 
with C. 

5. Move result back to memory . 

The above manipulations are taken care 
of in the main program which we show 
assembled in listing 1 along with all the 
subroutines needed. 

The Final Program 

The final Cybernetic Crayon program 
consists of a "main program" (which is 
actually not very long), and three sub-

138 

E 

routines. The main program handles a few 
minor tasks (like turning the Dazzler on, and 
selecting a color). and also calls the sub­
routines as needed. 

For example, in order to get X and Y 
from the digitizer, it must "read" each value 
separate ly from the appropriate input ports 
(in our program X is read from port 10, and 
Y from 11). These values must be decoded, 
and stored in two of the registers of the 
microcomputer. Thus, once the digitizer is 
connected to the two parallel ports as 
described, all that is needed to read and 
decode each coordinate is an input state­
ment fo ll owed by a call to the "DE­
COD ING" ro utine. We can accomplish this 
task as fo ll ows: 

1. Input from X port to accumu lator and 
complement. 

2. Call decode routine. 
3. Move resu lt to B register. 
4. Input from Y port to accumulator and 

complement. 
5. Call decode routine. 
6. Move result to C register. 

This segment is found at addresses 0019 
to 0027, with the H register used as a 
temporary copy of the X value. All our 
programs were written in 8080 assembly 
language. For those readers who don't have 
an assembler, a machine language translation 
is also shown. This was produced by a 
cross-assembler written in BAS IC-PLUS by 
Don Si mon of Soloworks. 

Some Ideas for Extending and Applying 
the Cybernetic Crayon 

Extensions that we are working on in­
clude a blinking cursor, superimposing 
pictures from two digitizers, subpictures, 
moving pictures, and games that allow 
human interaction. Some of these may 
exceed the capabi lities of a single processor, 
which suggests that several processors with 
shared memory is an idea worth exploring. 

The principal application we have in mind 
is to education, but not in the sense of what 
is call ed "CAl" (computer assisted instruc­
tion). CAl says that computers shou ld be 
used to "teach" children. We think that 
anyone who has used computers knows that 
it shou ld be the other way around . One of 
the best ways to learn someth ing is for the 
student to try to "teach" it to a critical 
audience. What more critical (but fai r) audi­
ence can you find than a computer? 

Another deep idea about human learning 
that comes out of letting people play with 
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