ISSUE =2 OCTOBER 1975

the small systems journal

* Build a
GRAPHICS DISPLAY

* TELEVISION INTERFACE
+ NOVAL ASSEMBLER
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+ KLUGE HARP: Music?
* LIFE Line: Game

Computers-

The World’s Greatest
Toy!










The Sphere System...




Tomorrow’s Computer Today!!!

IT WILL
IT WILL
IT WILL
ITWILL
IT WILL

IT WILL
IT WILL

give you a competitive edge in many new micro-computer professions.
do your payroll and inventory for less than ANY competitor.

speed education in computer science using stand alone or disk basic.
monitor and protect your home or business when you can't.

maintain your mailing list, balance your checkbook, or edit your
resume.

present new challenges long after your kit assembly project has ended.
allow you to expand to the largest set of peripherals and software
available in today’s low cost computer market.

AND... -
IT WON'T BREAK YOUR BANK !!!

MORE, ———8
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JAMES ELECTRONICS

P.0. BOX 822 BELMONT, CALIFORNIA 94002
(415) 592.8097

DIGITAL VOLTMETER

This s a 3% digit, 0-2 volt Digital Voltmeter
with @ 8% full scale accuracy. It is
around the Siliconix LD110, LD111
chip set. The voltmeter uses MAN7 readouts
(.3 high) 10 provide a highly readable dis
play. The unit requires the following supply
voltages; 12, 12, 5. The unit comes com
with all components to build the unit
at the left, that is a complete DVM
less power supply.

$39.95 Per Kit

LOGIC PROBE

The Logic Prabe is a unit which 1 fo; the
most part indespensible in trouble shooting
logic families: TTL, DTL, RTL, CMOS. It
derives the power it needs to operate directly

oft of the circuit under test, drawing a scant

10 mA max. It uses a MAN3 readout to //"\ 3
indicate any of the following states by these A5 i r
symbols: (H1) -1 (an; 0 (PULSE)-P. The ﬂh’u

$9.95 Per Kit

DIGITAL COUNTER

This is a 4 digit counter unit which will
count up to 9999 and then provide an ove

flow pulse. 1t is ba
MK5007 digital coun hip. The unit per
forms the following functions: Count Input,
RESET, Latch, Overflow. The counter oper
ates up to 250 kHz. The counter is a

unit to be used as a frequency counte
the only extra components neded w
a timebase, divider chain and gate. The umt
requires 5V, and -12V. The unit comes
complete as shown on the left less power
supply

$29.95 Per Kit

ONE KILOBYTE RANDOM ACCESS MEMORY

This memory card is for the most part a
universal unit that can be used in almost any.

1 static random memories to produce
a 1024 x 8 memory compatible with most
standard microcomputer systems. We provide
everything from the super low noise vector
logic card, to fine quality low profile sockets
10 the eight 2102's. We even include timing
diagrams and tantulumn bypass capacitor

$69.95 Per Kit

DATA RECORDER

8 8 Track incremental data recorder/player
8 330 Steps per second (2640 baud)
8 READ and WRITE forward or reverse
8 83 1/3 Bytes perinch record density
8 Parallel data input and output
8 Quick change tape cartridge
8 EOT and BOT photo sensors

WRITE FOR DESCRIPTIVE LITERATURE
11020 OLD KATY ROAD e SUITE 204

HOUSTON, TEXAS 77043 ® (713) 461-3959

5VOLT 1 AMP T2L SUPPLY

5VOLT 1 AMP
T2L SUPPLY

This is a standard TTL power supply using
the well Known LM309K regulator IC to
provide a solid 1 AMP of cu at § volts.
We try to make things easy for you by
providing everything you need in one pack
age, including the hardware for only

$9.95 Per Kit

PLASTIC INSTRUMENT CASE

ich fit to the
OUNTER kit
wer supply or
Excellent for many other projects
as well. Dimensions 2" x 3-1/8" x 5.7/8"

anufacturing firm
of our DVM and
enough left for §

$5.95 Per Case

Satisfaction Guaranteed. $5.00 Min. Order. U.S. Funds.
Add $1.25 for Postage — Write for FREE 19755 Catalog
California Residents — Add 6% Sales Tax

“iHeS

- BOX 822, BELMONT, CA. 94002
PHONE ORDERS — (415) 592-8097

RETAILING?

BYTE Magazine is very new. And judging by the response
from retail outlets that want to sell BYTE, we’re sure it has
a grand and glorious future.

If you own or know of a friend who owns a retail store
(electronic parts, radio-T.V., hobby store, newsstand,
student book store) we’d be more than happy to rush them
our BYTE retail order form

We offer an extremely attractive discount, an unbeatable
returns policy, and the only magazine for the serious
computer hobbyist. More information?

Write:

BYTE Magazine

Retail Sales Dept.

Green Publishing, Inc.
Peterborough, N. H. 03458

BYTE FOR RESALE




@ We've got a bunch of these fantastic video display terminals .. .and we've got a
little problem. We promised Sanders Associates that we would sell them as scrap. A
couple of wires disconnected makes them scrap, right? These VDTs should be great for
SSTV, for a CW/RTTY keyer terminal, an oscilloscope, weather satellite monitor, or
even a computer terminal (which they were). We've tested some of these and they
seem to be near-perfect. You aren’t likely to find a VDT system like this for less than
ten times the price . . . so order several right away while we've got ‘em.

ITEM A: ASCIl KEYBOARD

ITEM

ITEM F

CRT HIGH VOLTAGE POWER SUPPLY

This is the ASCIl
encoded keyboard used with the SANDER'S
ASSOCIATES 720 System Terminal. Plugs into the
front of the chassis mounting base. Makes a very
professional Video Readout Terminal combination.
These keyboards are in like new condition, have
interconnection data etched on the IC-Diode
matrix PC board. They can be readily used for any
ASCIl encoded requirement. Similar keyboards,
when available, sell for almost two times the very
low SUNTRONIX price of — $49.95. PPD

C: BASIC CHASSIS AND MOUNTING BASE for
12" big-screen CRT. Tube can be mounted either
vertically or horizontally by rotating front plate 90
degrees. Comes with base, on-off sw. and intensity
control, four controls for vert. and horiz. Has
plenty of room for most any electronics needed for
your pet project. All subassemblies offered will
perfectly fit in spaces provided. Why try to cut the
metal yourself? This chassis will let you con-
centrate on the electronics instead of the metal-
work!! Order now for only §14.95 FOB, less

ITEM E: VERTICAL AND HORIZONTAL
Subassemblies

beyond 2.0 MHz
the low, low price of
$10.95 PPD

Parts alone worth
$6.95 ea.,

Good for a conservative 150W
complementary DC coupled output.

ITEM B: ENCLOSURE AND BEZEL FOR 12" CRT
This is the frosting on the cake. All components A
thru E fit perfectly inside this enclosure. It is
hinged and can be lifted for easy access to the
electronics. It will really dress up any project
Measures approx. 22"'L x 18"W x 20"'H and weighs
approx. 10 Ibs. Made of steel with a handsome blue
crackle finish. Get ‘'em while they last, for
$11.95 (incl. bezel) FOB.

ITEM D FOUR PC BOARDS CHOCK-FULL OF
GOODIES Two D/A converters, one IC-loaded
logic board, and one multipurpose board. We have
no schematic data for these boards at present. We
will supply any data we obtain {o purchasers as we
get it. Of course when we finally figure out what
these boards are good for, the price will change
accordingly. Take the gamble now and we'll
provide any data we get free of charge. Buy all four
boards or just one — $1.50 ea. (our choice) or all
four for $5.00. PPD

AMPLIFIER

Freq. resp.
many times
or both for

ITEM G: LOW VOLTAGE POWER SUPPLY — A real

This is a real super CRT High Voltage Power
supply, providing all voltages needed for any CRT.
Outputs 10-14KV DC, plus 490 Vdc, minus 150
Vdc. Needs inputs of plus 5.0 VDC, plus 16.0 VDC
and a drive signal of approx 8.4 kHz @ 1.0 vrms or
more. All inputs/outputs via plug/jack cables and
even has a socket/cable assy for the CRT. A very

brute used to supply all low voltages needed by the
original 720 CRT Terminal. Input. 117VAC, out
puts: plus 16.0 VDC @ 10.0 A; minus 16.0 VDC @
10.0A; plus 5.0VDC @ more than 2.0A, all
regulated. Mounts on the rear of the Basic Chassis
(Item C) Weighs approx 45 lbs and will be shipped
with interconnection data for only — $19.95 FOB

fine buy at only — $14.95 (incl. data) FOB

PACKAGE DEAL — For the really serious experimenter we'll make a very special offer — you can
buy all of the sub-assemblies listed above plus a good 12" CRT, a muffin fan for cooling. We’ll
supply instructions for interconnection for all subassemblies so that you can, within minutes after
receiving this once-in-a lifetime deal, put an X-Y display on the CRT. We'll also include a list of
possible applications for those with short imaginations! Don’t miss out on this real money-saving
buy; the individual prices for the sub-assemblies add up to $127.70. You can buy the entire
package for a very low package price of — $79.95 FOB.

Pt

BANKAMERICARD

Ci ]

On all postpaid orders, please ADD $1.50 to cover handling costs. Orders
shipped same day in most cases.

master charge

THL INTERBANK CARD

SJI]I} J.[“.X comeant

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




9 5314 CLOCK CHIP
-:'61/‘?2:gg,?ggg:::gs::%?ggoo OCTO B E R gmgli)ll?ulliplexed 7 segment output, fast; slov;ssel, 24
15% OFF ON ORDERS OVER $250.00

SPECIALs 5739 CALCULATOR CHIPS

9 digit, 4 function, chain operation, 9 V battery
operation, 16 sec turn-off 22 PIN DIP $3.95

TTL SCHOOL TIME SPECIAL

7451
7400 $ .14 7453 POCKET CALCULATOR KIT MEMORIES
7401 .16 7454 H 5 function plus constant — 1103 Fully decoded RAM MOS 1024 bit dynamic

7402 a5 7460 . i 18 PIN DIP

.add.re.ssahle LRy w-“!‘ § 1702A 2048 bit static PROM electrically program-
7403 16 7464 . individual recall — 8 digit
7404 19 7465 display plus overflow — mable and erasable, 24 PIN DIP $15.95

7405 19 7470 battery saver — uses standard s £ 1
7406 35 7472 or rechargeable batteries — all 2102-2 1024 bit N channel static RAM 16 PIN DIP

7407 .35 7473 necessary parts in ready to $3.95

;:gg :g ;:;g ia::f::'zl: Bl = iitruckions 5261 Fully decoded RAM MOS 1024 bit dynamic
7410 .16 7476 : 18 PIN DIP

7411 25 7483 CALC KIT (WITH BATTERIES) $12.95

7413 .55 7485 ASSEMBLED (WITH BATTERIES) ......... $14.95 DTL

7416 .35 7486 ¥ BATTERIES ONLY (DISPOSABLE) SET .... $ 2.00 7402 Quad 2 input NOR gate

7417 ka5, 7489 7420 Dual 4 input NAND gate

7420 .16 7490 7446 BCD to 7 seg driver

7422 .26 7491 8038 FUNCTION GENERATOR 7460 Dual 4 input expander

7423 .29 7492 . Voltage controlled oscillator — sine, square, trianglar 7493 4 bit binary counter
7425 27 7493 s output 16 PIN DIP $ 74175 Quad D flip flop
7426 .26 7494
7427 29 7495 S—
7430 .20 7496 MEMORIES Data sheets on request
7432 .23 74100 1101 256 bit RAM MOS With order add $.30 for items less than $1.00 ea.
7437 .35 74105 1103 1024 :n RAM MOS
7438 35 74107 2102 1024 !l static RAM
5203 2048 bit UV eras PROM
7440 7 74121 5260 1024 bit RAM LINEAR CIRCUITS
7441 38 an 5261 1024 bit RAM 300  Pos V Reg (super 723) 10-5
7442 77 74123 5262 2048 bit RAM ; 301 Hi Perf Op Amp mDIP TO-5
7443 .87 74125 7489 64 bit ROM TTL . 302 Volt follower T0-5
7444 .87 74126 8223 Programmable ROM . 304  NegVReg 10-5
7445 89 74141 74200 256 bit RAM tri-state 3 305 Pos V Reg T0-5
.93 307 Op AMP (super 741) mDIP TO-5
;2:? 39 ;::;g CALCULATOR & 308 Micro Pwr Op Amp mDIP TO-5
' CLOCK CHIPS 309 5V 1A regulator 103
7448 1.04 74151 3 310 V Follower Op Amp mDIP
7450 17 74153 12 DIG 4 funct fix dec 3n Hi perf V Comp mDIP TO-5
Same as 5001 exc btry pwr : 319 HiSpeed Dual Comp DIP

12 DIG 4 funct w/mem . 320 Neg Reg5.2, 12,15 10-3
8 DIG 4 funct chain & dec 8 322 Precision Timer DIP

Lo POWER I o 38 pin § DIG 4 fanct : L e g oie
¥ 8 DIG 5 funct K & mem L 339 Quad Comparator DIP
74L02 25 74155 i 74191 9 DIG 4 funct (btry sur) _
74103 25 7471 25 74193 i e K Fas Vireg (31, 6V, 6V,
74104 ; 74172 : 74195 2 pinbch er Al 2V 13N 8Y24Y) 10:3
74106 25 7an 49 74198 : B s T ; 3T PosVreg/(SV, 6V, 8Y,
74110 74174 741164 < \pinpky T y 12V, 15V, 18V, 24V) 10-220
‘ ? Y 24 pin 6 dig mux S 372 AF-IF Strip detector DIP
74120 : 74178 & 741165 Taln A PSS
74130 | 74185 X MM5316 40 pin alarm 4 dig 373 AM/FM/SSB Strip DIP
e : 74186 ; 376 Pos V Reg mDIP
377 2w Stereo amp DIP
380 2w Audio Amp DIP
HIGH SPEED TTL MVl Red TO 18 380-8  .6w Audio Amp mDIP
74H00  § .25 74H21  $ .25  74H55 | MV50 Axial leads : 381 Lo Noise Dual preamp DIP
74H01 . 74H22 o 74H60 . MV5020 Jumbo Vis. Red (Red Dome) . 382 Lo Noise Dual preamp DIP
74H04 g 74H30 ; 74H61 . Jumbo Vis. Red (Clear Dome) : 550  Prec V Reg DIP
74H08 L 74H40 2 74H62 5 ME4 Infra red diff. dome 555 Timer mDIP
74H10 4 74H50 3 74H72 ] MAN1 Red 7 seg. .270” 556A  Dual 555 Timer DIP
74H11 K 74H52 X 74H74 E MAN2 Red alpha num .32” z 560  Phase Locked Loop DIP
74H20 ; 74H53 ! 74H76 K MAN4 Red 7 seq. .190” E 562  Phase Locked Loop DIP
MANS Green 7 seg. .270” X 565 Phase Locked Loop DIP TO-5
MANG6 .6” high solid seq. . 566 Function Gen mDIP TO-5
8000 SERIES MAN7 Red 7 seq. .270” L 567 Tone Decoder mDIP
8091 $ .53 8214 MANS Yellow 7 seq. .270” 709 Operational AMPL TO-5 or DIP
.53 8220 d MANG66 .6” high spaced seq. 710 Hi Speed Volt Comp DIP
125 8230 MCT2 Opto-iso transistor g m Dual Difference Compar  DIP
.80 8520 723 V Reg DIP
143 8551 i 739 Dual Hi Perf Op Amp DIP
197 8552 i MULTIPLE DISPLAYS 741 Comp Op AMP mDIP TO-5
233 8554 NSN33 3 digit .12” red led 12 pin 747 Dual 741 Op Amp DIP or TO-5
279 8810 4 3 fits 1C skt. 748 freq Adj 741 mDIP

20

9000 SERIES

9002
9301

$ .35
1.03

CMOS

4000A
4001A
4002A
4006A
4007A
4008A
4009A
4010A
4011A
4012A
4013A
4014A
4015A

74C00
74C02
74C04
74C08
74C10
74C20
74Ca2
74C73

$ .26
25
.25

1.35
.26

9309
9312

4016A
4017A
4020A
4021A
4022A
4023A
4024A
4025A
4027A
4028A
4030A
4035A
4042A
4049A

74C74

74C76

74C107
74C151
74C154
74C157
74C160
74C161

4050A
4066A
4068A
4069A
4071A
4072A
4073A
4075A
4078A
4081A
4082A
4528A
4585A

74C162
74C163
74C164
74C173
74C195
80C95

80C97

HP5082

FNA37

SP-425-09

5 digit .11 led magn. lens
com, cath

9 digit 7 seg led RH dec clr.
magn. lens

9 digit .25” neon direct inter-

face with MOS/LSI, 180 VDC, 7 seg1.79

SHIFT REGISTERS

MM5013
MM5016
SL5-4025

1024 bit accum. dynamic mDIP $1.75

5007512 bit dynamic mDIP
Dual 64 bit static DIP

1.59
139

FM Mulpx Stereo Demod  DIP
FM Mulpx Stereo Demod  DIP
Dual Comp Op Amp mDIP
Stereo multiplexer DIP
Dual LM 211 V Comp DIP
TV-FM Sound System DIp
FM Det-LMTR &

Audio preamp DIP
Quad Amplifier DIP
Core Mem Sense AMPL DIp

9 DIG Led Cath Drvr DIP
Dual Line Driver Dip
Dual Perepheral Driver mDIP
Dual Peripheral Driver mDIP
(351) Dual Periph Driver mDIP
Quad Seq Driver for LED  DIP
Hex Digit driver DIP

Satisfaction guaranteed. Shipment will be made via first class mail within 3 days from receipt of
order. Add $.50 to cover shipping and handling for orders under $25.00. Minimum order $5.00.
California residents add sales tax.

INTERNATIONAL ELECTRONICS UNLIMITED
P.O. BOX 1708/ MONTEREY, CA. 93940 USA
PHONE (408) 659-3171
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