
























































































































































































































































































































































































































































































































































































































































































































































































































































• AC/DC Voltage, AC/DC 
Current, Resistance, Diodes, 
Continuity and Frequency 
• 3.75 Digi t (.8" High) 
• Ruggedized, Water· 
resistant case 
• Easy·to·use pushbutton 
switches 

for IBM PC/XT/AT 
FREE DPE Software 
with HS3QOO! 
The HS3000 offers a full 4 inch 
window at 400dpi resolution. 
Scan photos. logos. drawings. 
etc . Can be used with today's 
most popular applications 

HS3000 Handy Scanner •• , •••••••••• $199.95 
DMS200 200DPI 3·Bu1l0n SeL Mouse $49.95 
DMS200S 200DPI 3·Bu1l0n SeL Mouse $59.95 

with Dr , Halo Software 

Additional 
IBM 
Compatible 
Accessories 

JE1030 
Pictured 

JE2010 
Pictured 

JE10l0 Flip·Top Siandard PCIXT Case •• ••••• ••• • $34.95 
JE1014 Flip·Top Baby XTTurbo Case............ $69.95 
JE1017 Flip·Top Baby AT Case ••••••••• ~ $54.95 
JE1018 Slide Baby AT Case •• •• •••• •••• •• $69095-- $59.95 
JE1030 150 waH PCIXT Power Supply •• •••••••••• $59.95 
JE1032 200 waH Baby AT Power Supply......... $89.95 . 
JE2010 Tower Case w/250watt Pwr. Supply •.•• $299.95 

2400/1200/300 Modems 
Datatronics 
• Hayes command compatible 
• Bell l 03/212Acompatibie 
• Auto-dial/aulo-answer • FCC 
approved' I-year warranty· In­
cludes MaxiMite Commun ication 
Software (excepI1200P) 

1200P 1200/300 Baud Pocket Size Modem...... $99.95 
1200H 12001300 Baud Internal Modem ... ......... $69.95 
2400H 2400112001300 Baud Internal Modem .... $129.95 
1200C 12001300 Baud External Modem .... ....... $99.95 
2400C 240011 2001300 External Modem ..... ... ... $169.95 

1355 Shoreway Road 
Belmont, CA 94002 
24 Hour Order Hotline (415) 592-8097 
FAX's (415) 5~2·2503 or (41 5) 595·2664 
Telex 176043 . Ans. Sack: Jameco Simt 
Data Sheets . 50~ each 
Send $2.00 Postage for a FREE 1989 CATALOG 
i~ , 1989 Jameco Electronics 4/89 
IBM is a registered trademark of 
International Business Machines 

Free! QAPLUS Diaanostic 
Software Included! 
Free! PC Write Word Pro­
cessing Software Included! 
512K RAM Included, Expand­
able to 4MB 
AMI BIOS ROMs Included 
8 or 12MHz Operation 
Regular $934.52 value for 
only $799.95! 
Flip-Top Case wl200 Watt 
Power Supply 
1.2MB Disk Drive 
13.7 Norton 51 Rating 
101-Key (Enhanced) 
Keyboard 

JE3008 
EZDOS 
EZDOSP 

JE1041 
JE1043 
JE1044 
JE1045 
JE1050 
JE1052 
JE1055 
GC1500 
GC1501 
JE1060 
JE1061 
JE1062 
JE1065 
JE1071 
JE1081 

20/40MB Hard Disk Controller Card (PC/XT) ..•..•...•. __ ••• ..•...•••...•. _ •.•. _ $79.95 
360K/720K/1.2MB/1.44MB Floppy Disk Controller Card (PC/XT/AT) .. ... $49.95 
360K Floppy/Hard Disk Controller Card (PC/XT) .••.. .• . . .. ....•. ... .... ... ... $129.95 
360K/720K/1.2MEm .44MB Floppy/Hard Disk Controller Card (AT} .. .•.. $149.95 
Monochrome Graphics Card w/Parallel Printer Port (PC/XT/AT) ... . . .... . $59.95 
Color Graphics Card w/Parallel Printer Port (PC/XT/AT). . .. .... ..... ....... $49.95 
EGA Card wl256K Video RAM (PCIXTIAT) . .. .. .. .. . .. . . . . ... .. .. ... . . .. . .. . .. . $159.95 
Orch id 8-Bit VGA Card w/256K Video RAM (PC/XT/AT) .. .. .. . ............. $269.95 
Orchid 8/16-Bil VGA Card w/256K Video RAM (PC/XT/AT) .. .. .. .. ... . .... $349.95 
I/O Card w/Serial. Game, Printer Port & Real Time Clock (PC/XT) ••.••• •• $59.95 
RS232 Serial Halt Card (PCIXT) . ... .................................... . ... ..... .. $29.95 
RS232 Serial Half Card (AT) .. ........ .................... .......... ...... . . ... ... .. . $34.95 
flO Card w/Serial , Game and Parallel Printer Port {AT) .. . . .. . .. .. ....... .. . . $59.95 
Multi I/O Card w/Controller & Monochrome Graphics (PC/XT) •••. ••••• •• •• $119.95 
2MB Expanded or Extended Memory Card (zero-K on-board) (AT) ...• •• $119.95 

SEAGATE HALF-HEIGHT HARD DISK DRIVES 

ST225 
ST225XT 
ST225AT 
ST238 
ST238XT 
ST238AT 
ST251 
ST251XT 
ST251AT 
ST251-1 

20MB Drive only (PCIXTIAT) $224.95 
20MB wl Controlier (PCIXT) $269.95 
20MB wl Controlier (AT) $339.95 
30MB Drive only (PCIXTIAT) $249.95 
30MB wl Controlier (PCIXT) $299.95 
30MB wlControlier (AT) $389.95 
40MB Drive only (PCIXTIAT) $379.95 
40MB wl Controller (PCIXT) $419.95 
40MB wl Conlrolier (AT) $489.95 
40MB Fast 28ms (Drive only) $469.95 

Seagate 60MB Hard Disk Drives Also Available! 

4.77/1 OM Hz (PC/XT) 

Baby 8112MHz (AT) 

Baby 8/16MHz NEAT (AT) 

Baby 16MHz 80386 (AT) 

Baby 20MHz 80386 (AT) 

Full -Size 25MHz 80386 (AT) 

35" 720KB (PCIXTIAT) 

3.5" 1.44MB (PCIXTIAT) 

5.25" 360KB (PC/XT/AT) Black 

5.25" 360KB (PCIXTIAT) Beige 

5.25" 1.2MB (PC/XT/AT) Beige 

Jameco" 
ELECTRONICS M,MS 

, . ~.:-."""""" .. ,~,,,,, . .. 

• Female Connectors 
• All Pins Switched 

Part No. Description 

J E 1170 DB25·pin AlB Switch •••••••• , •• 

JE1171 
JE1172 
JE1173 
JE1174 

30MB Hard Disk Card 

Intel 16-bit Controller Hndbk. (89) 

Intel 32-bit Controller Hndbk(89} 

NSC Linear Data Book Vol 1 (88) 

NSC Linear Data Book Vol 2 (88) 

NSC Linear Data Book Vol 3 (88) 

1989 IC Master (3 Volume Set) 

$20.00 Minimum Order - U.S. Funds Only 
CA Residents Add 6%, 6.5% or 7% Sales/fax 

Shipping· Add 5% plus $1.50 Insurance 
(May vary according to weight) 

Terms: Prices subject to change without notice. 
We a~e not responsible for typographical errors. 

We reserve the right to substitute manufacturers 
Items subject to avai labil ity and prior sale. 

Products pictured may only be representative. 
Complete list of te rms/warranties is available upon request. 

24-Hour Order Hotline (415) 592-8097 • The Following Phone Lines Are Available From 7AM· 5PM P.S.T.: 
• Customer Service (415) 592-8121 • Technical Assistance (415) 592-9990· Credit Department (415) 592-9983· All Other Inquiries (415) 592-7108 



REMOTE DATA 
ACQUISITION AND 
CONTROL 

NEW SERIAL 
PROCESSOR 
HAS BRAIN 

THEA-BUS 
ON NETWORK 

ADVANCE IN 
MOTION 
CONTROL 
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A 
/though affordable, powerful and easy to use, the A-BUS I/O system until 
recently had a major limitation: it had to be located close to the controlling 
computer. Now two new serial adawers from Alpha Products have 

removed this restriction. Any computer wit an RS232 port can control the 
A-BUS line of data acquisition and control cards. 
Using standard telephone type cable, the A-BUS system can be located up to 
500 feet away from the computer. With the addition of a Modem the A-BUS 
system can be controlled from anywhere. As with all A-BUS cards, the adapters 
are easily installed and are programmed using standard commands. 

B esides implementining a full A-BUS on a serial port, the low cost SP-127 
A-BUS Serial Processor fills a great need in remote data acquisition. It 
includes a complete BASIC interpreter and can run programs indepen-

dently of the host computer. This distributed processing relieves the host of 
housekeeping chores and low level decision making. The SP-127 can read and 
log data at set intervals for later reviewing or recalling at the host's convenience. 
The Serial Processor, which communicates with any computer through an RS232 

port, incJudes a complete BASIC interpreter and 32K of memory. Adding a 
Modem turns the SP-127 into a automated remote data and control station. 

U
nique features such as the new "Serial Nodes" greatly expand the 
usefulness of the A-BUS. These inexpensive ($49) devices provide the 
ability to connect up to 16 complete A-BUS systems to a single serial port 

on any computer. The node also functions as a repeater to increase the reach of 
the adapter beyond the 500 foot limit 
The nodes work in conjunction with the company's SA-129 Serial A-BUS 

Adapter. Plant-wide data collection and control will become widespread thanks 
to the system's low cost, outstanding capabilities, and ease of use. 

S
eeking new heights in motion control and robotics, Alpha's Smart Quad 
Stepper Controller outperforms systems costing 5-10 times more. This 
$299 board includes a multitasking microprocessor capable of controlling 

4 stepper motors simultaneously at speeds up to 1000 steps per second. Four 
Axis positioning is perfect for robot arms, positioners, pick and place, etc. 
Commands are intuitive; plain English words and a forgiving syntax make it easy 

to write (and edit) command sequences. Scaling factors allow for meaningful 
units of your choice, and 32 bit floating point arithmetic ensures accurate 
calculations. The -learn" feature involves storing a series of movements so that 
even a complex sequence can be repeated easily. Alpha's engineers thoughtfully 
included direct drivers for small motors, and a variety of inputs Oimit switches, 
remote keypad, panic button, etc.). 

An SC-149 can be set up quickly and easily, minimizing development time and 
allowing more effort to be devoted to the rest of the robotic project. 

~ ALPHA [fJ[l@@)(Jj)@(1~ 
",.m, ", •• ui .. Comp", (203) 656-1806 Oaf/en, CT 06820 
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A-BUS~ OOffiJ@D© 
Classroom to advanced industrial applications. 

Be a Wizard in your Lab, Factory, College, Home ... 
It used to be difficu~ and costly to do process control, robotics, data 
acquisition, monitoring and sensing with your computer. Now the 
low-cost A-BUS system makes ~ easy to do almost any project you 
can imagine. 

Versatility. A-BUS cards handle most interfacing, from on/off 
switching, to reading temperatures, to moving robot arms, to 
counting events, to sensing switches ... 

Adaptability. The A-BUS is modular, allowing expansion well 
beyond your needs. It works ~h almost any computer, or even as a 
remote data station with the new serial adapters. 

Simplicity. You can start using the A-BUS in minutes. It's 
easy to connect, and software is a breeze to write in any language. 

Reliability. Careful design and rugged construction make the 
A'-BUS the first choice in specialized I/O. 

NEW: REMOTE A-BUS I Use the new Serial (RS-232) Adapter or 
Processor to control any A-BUS system. Cards can be up to 500 ft 
away using phone type cable, or off premises using a modem. Call or 
send for the new A-BUS Catalog which covers aD the products. 

. An A-BUS system consists of: - AA A-BUS adapter plugged 
into your computer - A cable to connect the adapter to 1 or 2 
A-BUS function cards. - The same cable will also fit an A-BUS 
Motherboard for expansion to up to 25 cards in any combination. 

~ _____________ Important _____________ ~ ,..-_____ About Alpha Products _____ .,. 
All A-BUS Systems: • Come assembled and tested • Include detailed manuals wHh schematics 
and programming examples • Can be used with almost any language (BASIC. Pascal. C, 
assembler, etc.) using simple "IN" and "OUT" commandS (PEEK and POKE on some computers) 
• can grow to 25 cards Qn any combination) pel adapter • Provide jumper selectable addressing 
on each card • Require a single low cost unregulated 12V power sUpp¥ • Are usually shipped 
Irom stock. (CNemight service is available.) 

Founded in 1976 for the purpose cA developing low cost VO devices fOl personal computers. Alpha 
has grown to serve oyer 70000 customers in over ~ countries. A-BUS users include many of the 
Fortune 500 ~BM. Hewlett-Packard, Tandy. Bell Labs. GM ... ) as well as most major universHies . 
A-BUS products are U.S. designed, U.S. built. and seMced worldwide. 

Inputs, Outputs, etc. 
Analog Input: 8 analog inputs. H.1V in 20mV steps (8 bHs). 
D-l00V range possible. 7500 corrversions/SeCOnd. AD-142: $142 

12 BH A to D: Analog to digttal converter. Input range -4V to 
+4V, expandable to l00V. On-board amplifier. Resolution lmV. 
Conversion time 130ms. 1 channel. (Expand to 8 channels wHh the 
RE-l56 card.) AN-l46: $153 

Relay Card: 8 individually controlled industrial relays each wHh 
status LED's (3A at 12fNAC oontacts. SPSl). RE-l40: $142 

Reed Relay Card: 8 reed relays (20mA at 6OVDC. SPSl) . 
Individually controlled and latched. wHh status LEOs. RE-I56: $109 

D/A converter: 4 Channel 8 Bit D/A converter wHh output 
amplifiers and separat~ adjustable references. 0A-147: $149 

24 line m I/O: Connect 24 input 01 output signals (Tll 0!5V 
levels OIswHches). Variety of modes. (Uses 8255Aj 00-148: $72 

DlgHallnput:8 optically isolated inputs. Input can be 5 to l00v 
voltage levels or swHch closures. IN-141: $65 

Dig Hal Output Drlver:s outputs: 250mA at 12V. Drive relays. 
solenoids, stepper motors. lamps. etc. ST -143: $78 

Clock wHh Alarm: Powerful clock/calendar. Battery backup. 
Timing to 1/100 sec. Alarm relay, LED and buzzer. CL-I44: $98 

Touch Tone Decoder: Each tone is converted Into a number 
which is stored on the board. PH-I45: $87 

A-BUS Prototyplng card: 4x4.5" card. Will accept up to 10 
I.C.s. Wrth power & ground bus. PR-l52: $16 

Counter TImer:Tlvee 16 bH COII'IIersitimers. Use seperately 01 
cascade for long (48 bil)counts. CT-l50: $132 

Call (Xl appicatioo ~ to (jms yru !)oject. 

overseas distributors: England: GaIdy Science Assoc. Ud .. Merseyside.051 3427033. 
Australia: Brumby Technologies Ply. Ud .. N!rN. 7591638. FfIIIC8: Coserrn. Rungis, 46 86 64 75 

Motion Control 
Smart Quad Stepper Controller:The world's finest. 
On board microprocessor controls four motors simuttaneously. 
Uses simple English commands like "MOVE ARM 102 ~NCHES) 
LEFT". FOI each axis. you control coordinates (absolute 01 rela­
tive). ramping. speed. unHs. scale factors, etc. Many inputs for limtt 
swttches. etc. On the fly reporting of speed. posHion ... Bum in 
drivers for small motors (such as 1.10-103 or 105). SC-149: $299 
Options: ~ 5 amp/phase power booster lor 1 motor: PD-l23: $49 
~ Remote "teach" keypad for direct motor control: RC-121: $54 

--- ~ A large A-BUS system with two Motherboards 
Adapter in the foreground plugs into PCXT .AT type slot. 

Stepper Driver KH: FOI experimenting wHh stepper motors. 
Includes 2 MO-103 motors and aST-l43 dual driver PA-181: $99 

Stepper Motors: (4 phase. unipolal) 
Uo-l03:2'14" dia. '14" shaft. 7.5'/step, 12V. 5 oz-in torque. $15 
Yo-l04:2" dia. 'It" shalt. 1.8"/step. Sol, 60 oz-in tOlque. $45 
YO-105: 1.r square . .2" Shalt. 3.75'/step. 12V. 60z-in. $15 

A-BUS Adapters 
~ Can address 64 ports and control up to 25 A-BUS cards. 
• Require one cable. Mothe!board required for more than 2 cardS. 
A-BUS Parallel Adapters for: 
IBM PCIXT/AT & compatibles. Uootoneohootorlongilct AR-I33: $69 
Appll II.II+,lIe P\ogI"*>""ilctlnlide. AR-I34: $52 
Commodore64.128 P\ogI '*' EJponoIon Pat on bock. AR-l39: $48 
TRS-80 ModeI102.200Uoes40pIn~bus'. AR-I36: $76 
Model 100 (Tandy portable) P\ogI,*,sockIiIonbollDm. AR-I35: $75 
TRS-80 Model 3.4.40 Y-cablo IYIiabIe 150 pin bIIs Is used. AR-l32: $54 
TRS-80 Modell f'IugIIinIo40plneponsionblls. AR-131: $39 
Tandy Color Computers FItsAOIhlc~ Mulllpli<orY-cabio AR-l38: $49 

A-BUS Cable: NeceSS8/y to connect any parallel adapter to 
one A-BUS card 01 to first ~d. 50 pin. 311. CA-l63: $24 
Special cable for two A-BUS cards CA-l62: $34 
Serial Adapter: Connect A-BUS systems to any RS-232 port. 
Allows up to 500 fI frorn computer to A-BUS. SA-I29: $149 
Serial Node: To connect addHionaJ SA-l29/A-BUS systems to 
a single RS232 serial port (max 16 nodes). SN-l28: $49 
Serial Processor: same as above plus bui~ in BASIC for 011-
line monHoring.togging, decision making. etc. SP-127: $189 
Use SA-l29 or SP-l27 with modems for remote data acquisHion. 

Motherboard: Holds up to 5 A-BUS cards in sturdy aluminum 
frame wHh card guides. A sixth cOnnector allows (using cables CA-
161: $12) addHionaJ Moiherboards to be added. M"8-120: $108 

Power Supply:Power pack fOl up to 4 cards. PS-l26: $12 

Complete Catalog Available 

For Orders and Info call (203) 656-1806 
Weekdays from 9 to 5 EST or FAX 203 656-0756 

ordering InfonnI1fon: We accept VISa. Mastercard, Checks. and M.O. C.O.D. is $4 extra. 
Purchase orders are subject to credH approval. CT residents add 7.5% sales tax. 
Shipping: $4 per Older (usually UPS ground). UPS 2nd Day Air: $4 extra. Next Day service 
available. canada: $6 per order (Airmai~ . 0IAside US and canada: Add 10% of order total. a Sigma Industries Company 

ALPHA [fJ[l@@W@U@ 
242-8 West Avenue, Darien, CT 06820 
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EPROMS STATIC RAMS OYNAMIC RAMS CO-PROCESSORS 
PART SIZE SPEED Vpp PRICE PART SIZE SPEED PRICE PART SIZE SPEED PRICE 8087 99.95 
2708 1024x8 450n5 25V 4.95 2114 1024x4 450n5 .99 411&-200 16384xl 200n5 .89 8087·2 139.95 
2716 2048. 8 450ns 25V 3.49 2114L·2 1024x4 200n5 1.49 411&-150 16384xl 150n5 .99 8087·1 194.95 
271&-1 2048x8 35On5 25V 3.95 TC5516 2048. 8 250n5 3.95 4164-150 65536. 1 150n5 2.89 80287 159.95 
2732 4096x8 450ns 25V 3.95 TMM201&-2OO 2048. 8 200ns 3.25 4164-120 65536xl 120n5 3.19 80287-8 229.95 
2732A 4096x8 250ns 21V 3.95 TMM201&-150 2048x8 150n5 3.29 4164-100 65536.1 lOOns 3.95 80287·10 289.95 
27C64 8192x8 250ns 12.5V 4.95 TMM201&-loo 2048x6 lOOns 4.29 TMS4416 16384x4 150n5 8.95 80387·16 449.95 
2764 6192x8 450ns 12.5V 3.49 HM611 &-4 2048x6 200ns 4.95 41128-150 131072xl 150n5 5.95 80387·SX 599.95 
2764-250 8192.8 250n5 12.5V 3.69 HM611 &-3 2048x6 150ns 5.95 TMS4464-15 65536.4 150n$ 14.95 80387·20 599.95 
2764-200 8192.8 2oon5 12.5V 4.25 HM611 &-2 2048x8 120ns 6.45 TMS4464-12 65536x4 120n5 15.95 699.95 
27128 16384x8 250n5 12.5V 4.95 HM6116LP4 2048x8 2oon5 5.95 
27128A· 2OO 16384x8 2oon5 12.5V 5.95 HM6116Lp·3 2048x8 150ns 6.45 
27C256 32768. 8 250n5 12.5V 7.95 HM6116Lp·2 2048x8 120n5 6.95 
27256 32768. 8 250n5 12.5V 5.95 HM6264Lp·15 8192.8 150ns 9.95 
2725&-200 32768. 8 200ns 12.5V 7.95 HM6264Lp·12 8192.8 120n5 10.95 
27512 65536.8 250ns 12.5V 11.95 HM43256LP·15 32768x8 150n5 17.95 

4125&-150 262144xl 150n5 12.45 

intJ 4125&-120 262144xl 120n5 12.95 
4125&-100 262144xl lOOns 13.45 
41256-80 262144xl 80ns 13.95 
MK4332 32768. 1 200n5 6.95 5 YEAR HM5125&-loo 262144xl l OOns 13.95 

27C512 65536. 8 250ns 12.5V 12.95 HM43256LP·12 32768x8 120n5 19.95 
27Cl0l·2O 131072x8 200ns 12.5V 34.95 HM43256LP·l0 32768x8 lOOns 24.95 

1 MB·12O 1048576.1 120ns 34.95 WARRANTY 
1 MB· l00 1048576.1 lOOns 37.95 

• CALL TO CONARII CURRENT PRICES • • CALL TO CONARII CURRENT PRICES • • CALL TO CONAAN CURRENT PR1CES • INCLUDES MANUAL & SOFTWARE GUIDE 

EPROM ERASERS 
DATARA!iE" .39.95 
• SHIRT POCKET SIZE! 
• ERASES MOST EPROMSI 
EPLD'S IN 3 MINUTES. ALL 
SIZES UP TO 4 AT A TIM E 
DATARASEII 

MICROPROCESSORS 
1i5DD BDDD Bi!DD 

6502 2.25 8031 3.95 8254 2.79 
6502A 2.69 8035 1.49 8255 1.99 
6502B 4.25 8039 1.95 8255-5 2.49 
65C02" 7.95 8052AH 8256 15.95 
6522 2.95 BASIC 34.95 8259 1.95 
6526 13.95 8080 2.49 8259-5 2.29 
6532 5.95 8085 1.95 8272 4.39 
6551 2.95 8085A·2 3.75 8274 4.95 
6581 14.95 808B 5.99 8275 16.95 
'CMOS 8()88.2 7.95 8279 2.49 

8155 2.49 8279-5 2.95 
IiBDD 8155-2 3.95 8282 3.95 

6800 1.95 8156 2.95 8283 3.95 
6802 2.95 6741 9.95 8284 2.25 
68B02 3.95 8748 7.95 8286 3.95 
6803 3.95 8749 9.95 8287 3.95 
6809 2.95 8755 14.95 8288 4.95 
68B09 5.99 Bi!DD Z-BD 6809E 2.95 
68B09E 5.49 8205 3.29 Z8()..CPU 1.25 
6808 2.49 8212 1.49 Z80A·CPU 1.29 
6810 1.95 8216 1.49 Z80B·CPU 2.75 
6821 1.25 8224 2.25 Z80A·CTC 1.69 
68B21 1.85 8228 2.25 ZSOB·CTC 4.25 
6840 3.95 8237 3.95 Z80A·DART 5.95 
6845 2.75 8237·5 4.75 Z80B· DART 6.95 
6847 4.75 8238 4.49 Z80A· DMA 5.95 
6850 1.95 8243 1.95 Z80A·PIO 1.89 
68B50 1.75 8250 6.95 Z80B·PIO 4.25 
6852 4.95 8251 1.29 Z80A·SIOIO 5.95 
6883 22.95 8251A 1.69 Z80A·SIOI1 5.95 
68000 9.95 8253 1.59 ZSOA·SIO/2 5.95 
68020 189.95 8253-5 1.95 Z8671 BASIC 9.95 

LINEAR COMPONENTS 
TL071 .69 TL497 3.25 MC3487 2.95 
TL072 1.09 NE555 .29 LM3900 .49 
TL084 1.49 NE556 .49 LM3909 .98 
LM301 .34 NE558 .79 LM3914 1.89 
LM309K 1.25 LM565 .95 ICn60 1.99 
LM311 .59 LM567 .79 7805T .49 
LM311K 3.49 NE570 2.95 7808T .49 
LM317T .69 NE590 2.50 7812T .49 
LM318 1.49 LM723 .49 7815T .49 
LM319 1.25 LM741 .29 7905T .59 
LM323K 3.49 MCI330 1.69 7912T .59 
LM324 .34 MCI350 1.19 7915T .59 
LM334 1.19 LMI458 .35 MAX232 7.95 
LM336 1.75 LMI488 .49 ICL8038 3.85 
LM338K 4.49 LMI489 .49 ICM7207A 5.95 
LM339 .59 LMI496 .85 ICM7208 15.95 
LF353 .59 ULN2OO3 .79 75150 1.95 
LF356 .99 XR2206 3.95 75154 1.95 
LM358 .59 XR2211 2.95 75188 1.25 
LM380 .89 CA3046 .89 75189 1.25 
LM386 .89 CA3146 1.29 75451 .39 
LM393 .45 MC3470 1.95 75452 .39 
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PARTIAL LI!iTlNIi!i ONLY! 
CALL FOR COMPLETE CATALOIi 

74 SERIES LOIiIC 
MAXTOR DISK ORIVES 74DD 

74LS76 .29 
74!i 

7400 .19 74LS83 .49 74500 .29 
THESE DRIVES ARE BIG, FAST AND BUlL T TO LAST! 7402 .19 74LS85 .49 74502 .29 
AN EXCELLENT VALUE! GIVE YOUR SYSTEM EXTRA SPEED 7404 .19 74LS86 .22 74504 .29 
AND STORAGE SPACE. THESE HIGH·QUALITY MAXTOR 7405 .25 74LS90 .39 74574 .49 
DRIVES ARE BUILT FOR YEARS OF DEPENDABLE SERVICE- 7406 .29 74LS92 .49 74586 .35 
THEY HAVE A AEL[)'PROVEN MTBF (MEAN TIME BElWEEN 7407 .29 74LS93 .39 745112 .50 
FAILURES) OF NEARLY 8 YEARS. 7408 .24 74LS109 .36 745287 1.69 

7410 .19 74LS112 .29 74S288 1.69 
AVG. 7411 .25 74LS123 .49 745374 1.69 

MB MODEL SPEED INTERFACE PRICE 7414 .49 74LS125 .39 532 .35 

120MB XT·1140 27MS ST·506 $1595 7416 .25 74LS132 .39 5138 .79 

160MS XT·2190 29MS ST·506 $1695 7417 .25 74LSI38 .39 S240 1.49 

340MB XT4380S 16MS SCSI $2395 7420 .19 74LS139 .39 S244 1.49 
7432 .29 74LS15t .39 S373 1.69 
7447 .89 74LS153 .39 74F 7473 .34 74lS154 1.49 

SIMM MoouLES 7474 .33 74LS155 .59 74Foo .35 
7475 .45 74LSI56 .49 74F04 .35 

41256A8B·1 5 256K. B· BIT FOR MAC 150n5 $89.00 7476 .35 74LS157 .35 74F08 .35 
41256A8B·12 256K . 8-BIT FOR MAC 120ns $99.00 7586 .35 74LSI58 .29 74F32 .35 
41256A8B·l0 256K.8-BIT FOR MAC lOOns $129.00 7489 2.15 74LS161 .39 74F74 .39 

7490 .39 74LS163 .39 74FI38 .79 
41256A9B·15 256K.9· BIT FOR PC 150ns $119.00 7493 .35 74LSI64 .49 74F244 1.29 
41256A9B·12 256K.9· BIT FOR PC 120n$ $129.00 74121 .29 74LS165 .65 
41256A9B·l0 256K.9-BIT FOR PC lOOns $139.00 74123 .49 74LSI66 .95 74HC 
41256A9B-80 256K.9-BIT FOR PC 80ns $159.00 74151 .55 74LS175 .39 
42100A9B·l 0 1MB x 9-BIT FOR PC 100ns $529.00 74154 1.49 74LS192 .69 

74HCOO .21 
42100A9B.aO 1MB x 9-BIT FOR PC 80ns $599.00 74157 .55 74LS193 .69 

74HC04 .25 

74166 1.00 74LS197 .59 
74HCOB .25 
74HC14 .35 

74L!iDD 74LS221 .59 74HC32 .35 
V-i!O SERIES 74LS24O .69 74HC74 .35 

74LSOO .16 74LS241 .69 74HCI38 .45 

SPEED UP YOUR PC BY 10% TO 
74LS02 .17 74LS244 .69 74HC139 .45 
74LS03 .18 74LS245 .79 74HCI54 1.09 

• HIGH SPEED ADDRESS CALCU LATION IN 74LS04 .16 74LS251 .49 74HC157 .55 
HARDWARE. PIN COMPATIBLE WITH 8088 74LS05 .18 74LS257 .39 74HC244 .85 
• LOW POWER CMOS 74LS08 .18 74LS258 .49 74HC245 .85 
• SUPERSET OF 8088 INSTRUCTION SET 74LS10 .16 74LS259 1.29 74HC373 .69 
V20· 5 MHz 8.95 74LSll .22 74LS260 .49 74HC374 .69 
V2O' 10 MHz 12.95 V30 74LS14 .39 74LS273 .79 

74LS2O .17 74LS279 .39 74HO 74LS21 .22 74LS322 3.95 

PAL§ !iTAHTER KIT 
74LS27 .23 74LS323 2.49 74HCTOO .25 
74LS30 .17 74LS367 .39 74HCT04 .27 

16L8 $2.95 2OR4 $4.95 EASY TO USE PAL 74L532 .18 74LS373 .79 74HCTOB .25 

16R8 2.95 2OR6 4.95 PROGRAMMING KIT 74LS38 .26 74LS374 .79 74HCT32 .27 

16R6 2.95 2OR8 4.95 FOR ALL THE PAL 74LS42 .39 74LS3n .79 74HCTI38 .35 

16R4 2.95 2OX8 4.95 DEVICES AT LEFT. 74LS47 .75 74LS393 .79 74HCT24O .89 

2OL8 4.95 MCT·PAL-50FT $99.95 74LS51 .17 74LS541 1.49 74HCT244 .89 
74LS73 .29 74LS670 .89 74HCT245 .99 
74LS74 .24 74LS682 3.20 74HCT373 .99 
74L575 .29 74LS688 2.40 74HCT374 .99 

MI!iC. CRY!iTAL!i CRY!iTAL 
ADC0804 2.99 32.768 KHz D!iCILL. §TD. CMD§ LDEiIC ADC0809 3.85 1.0 MHz 1.0MHz 5.95 
DACOBOO 3.29 1.8432 1.8432 5.95 4001 .19 4050 
DAC0808 1.95 2.0 2.0 5.95 4011 .19 4051 
1793 9.95 2.4576 2.4576 5.95 4013 .35 4060 
8272 4.39 3.579545 4.0 4.95 4015 .29 4066 
COM8116 8.95 4.0 5.0688 4.95 4016 .29 4069 
UPD765 4.39 5.0688 8.0 4.95 4017 .49 4093 
1691 6.95 6.0 10.0 4.95 4024 .49 14411 
2143 6.95 8.0 14.31818 1.95 4040 .69 4511 
AY5-3600 10.0 16.0 4.95 4046 .69 4538 

PRO 11.95 12.0 18.432 4.95 4049 .29 4702 
AY3-1 015 4.95 14.31818 20.0 4.95 
AY5-1 013 3.95 16.0 24.0 4.95 
MCI46818 5.95 18.0 DI!iCRETE 
MM58167 9.95 20.0 .49 
MM58174 9.95 22.1184 1011.00 
MSM5832 2.95 24.0 2511.00 
1M6402 3.95 .55 
1M6403 9.95 .10 
INS8250 6.95 .25 
NSI6450 10.95 .79 
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135 WA TT POWER SUPPL Y 
• UL APPROVED 
• +5V @15A, + 12V @ 4.2A, 

-5V@ .5A. -12V@.5A 
PS-135 $59_95 
PS-150 150W SUPPLY $69_95 

200 WATT POWER SUPPLY 
• UL APPROVED 
• +SV @ 20A. + 12V @ lA. 
-SV@ .SA. -12V@ .SA 
PS-200 $89_95 

APPLE TYPE SUPPL Y 
• WITH APPLE CONNECTOR 
• +5V@6A,+12V@3A, 

-5V@ 1A. -12V@ 1A 
PS-A 

36 WATT POWER SUPPLY 
• +5V @2.5A. + 12V @1.5A 
• 3 PIN INPUT. 6 PIN OUTPUT 
• SELECTABLE 110V-220V 
PS-3045 $12_95 

35 MHZ DUAL TRACE OSCILLOSCOPE 
• WIDE BAND WIDTH. VARIABLE HOLDOFF 
MODEl-3500 (SHOWN) $499.95 

20 MHZ DUAL TRACE OSCILLOSCOPE 
• TV SYNC FILTER • COMPONENTS TESTER 
MODEL 2000 $389_95 

3_5 DIGIT PROBE TYPE DMM 
• AUTORANGING • ACIDC 2V - SOOV. RESIS. 2K-2M 
DPM-1000 (SHOWN) $54.95 

3.5 DIGIT POCKET SIZE DMM 
• BASIC DC ACCURACY ±0.5% • 14 RANGES 
DMM-100 $29.95 

RELIABLE, 
3.5 DIGIT FULL FUNCTION DMM HIGH QUALITY 
• BASIC DC ACCURACY ±O.2S% • 22 RANGES TEST EQUIPMENT, 
DMM-200 $49.95 REASONABL Y 
THE UL TlMA TE 3.5 DIGIT DMM .~ PRICED 
• BASIC DC ACCURACY ±0.2S% .34 RANGES ~ 
• TEMP. TRANSISTOR & RESISTANCE FEATURES ...•... • • 
DMM-300 (SHOWN) $79.95 

IDC CONNECTOR§IRIBBON CABLE 

DESCRIPTION ORDER BY 
CONTACTS 

9 15 19 25 37 

SOLDER CUP MALE DBxxP .45 .59 .69 .69 1.35 
FEMALE DBxxS .49 .69 .75 .75 1.39 

RIGHT ANGLE MALE DBxxPR .49 .69 .. .79 2.27 
PC SOLDER FEMALE DBxxSR .55 .75 .. .85 2.49 

WIREWRAP MALE DBxxPWW 1.69 2.56 .. 3.89 5.60 
FEMALE DBxxSWW 2.76 4.27 .. 6.84 9.95 

IDC RIBBON CABLE MALE IDBxxP 1.39 1.99 .. 2.25 4.25 
FEMALE IDBxxS 1.45 2.05 .. 2.35 4.49 

HOODS METAL MHOODxx 1.05 1.15 1.25 1.25 .. 
PLASTIC HOODxx .39 .39 .39 .69 

SOLDER STATIONS 
SOLDERIDESOLDER STATION 

WIREWRAP 
PRom TYPE CARDS 

• TEMP ADJUSTS (212 ' F-900' F) 
& VACUUM (0-60 CM/HG) 

• WITH GUN-REST. COOLING TRAY. 
WIRE BRUSH & TIP CLEANER ROD 

XY999SD $399.95 
XY999D DESOLDER ONLY $349.99 

DELUXE SOLDER STA TlON 
• ROTARY SWITCH TEMP 

CONTROL (200 • F-878 ' F RANGE) 
FORXT • LED TEMPERATURE READOUTS 

• INCLUDES COOLING TRAY JDR-PR1 WITH +5V AND GROUND PLANE $27.95 
$29.95 XY9-60l $79.95 JDR-PR2 ABOVE WITH 1/0 DECODING LAYOUT 

JDR-PR10 16 BIT WITt~§D1~OD ING LAYOUT SOLDER STATION 
• UL APPROVED 

JDR-PR10PK PARTS KIT FOR JDR-PR10 ABOVE 
$34.95 
$12.95 

• HEAT SETTING ADJUSTS 
FORPSI2 

JDR-PR32 32 BIT PROTOTYPE CARD 

1
69.95 
49.95 
15.95 
39.95 

• TIP TEMPERATURE READOUT JDR-PR16 16 BIT WITH 1/0 DECODING LAYOUT 
• REPLACEMENT TIPS@ $2.95 JDR-PR16PK PARTS KIT FOR JDR-PR16 ABOVE 

JDR-PR16V 16 BIT FOR VIDEO APPLICATIONS 168-3C 

50 
1.85 
2.29 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
.75 

DATA SWITCH BOXES 

GOLD·PLATED CONTACTS; 100% SHIELDED 
CBl-PRINTER PC PRINTER CABLE 9.95 
CBl-PRINTER-25 AS ABOVE-25 FT. 15.95 
CBl-PRINTER-RA RT. ANGL PRINTER 15.95 
CBl-DB25-MM DB25 MALE·MALE 9 .95 
CBl-DB25-MF DB25 MALE-FEMALE 
CBl-9-SERIAl9 PIN-25 PIN SERIAL 
CBl-KBD-EXT KEYBOARD EXTEN. 
CBl-CNT-MM 36 PIN CENTRON.-M/M 
CBl-HD-20 20 PIN HARD DISK 
CBl-HD-34D 34 PIN DUAL HARD DISK 
CBl-FDC-EXT 37 PIN EXT. FLOPPY 
CBl-MNT-9 9 PIN MONITOR EXTEN. 
CBl-MODEM DB25·DB25 FEMALE 

R§-i!3i! 
BREAKOUT BOX 
FOR TROUBLESHOOTING 

SERIAL COMMUNICATIONS 

• OPENICLOSE INDIVIDUAL 
CIRCUITS. 20 JUMPERS 
CROSS-CONNECT ANY TWO 
CIRCUITS.lO CIRCUIT 
ACTIVITY LEDS 
GENDER-BO $34.95 

PROTECTS YOUR EQUIPMENT! 
• SIX 3-PRONG AC OUTLETS 
• 15 AMP CIRCUIT BREAKER 
• 6' HEAVY DUTY CORD 
• 15 AMP MAX LOAD. 1875 WATTS 
• UL APPROVED 
POWER-SURGE $12.95 
POWER-STRIPW/OSURGE $9.95 

LITHIUM BATTERY 
• 6V FOR 286 AND 386 pes 
• MOTHERBOARD CONNECTOR 
• ADHESIVE VELCRO MOUNTING 

EXTENDER CARD§ 
FOR PROTOTYPE DEBUGGING. 

TESTING AND TROUBLESHOOTING 

EXT-8088 XT COMPATIBLE H9.95 
EXT--80286 AT COMPATIBLE 39.95 
EXT-16 MICROCHANNEL 16-BIT 69.95 
EXT-32 MICROCHANNEL32-BIT 99.95 

GENDER CHANGER§ 
GENDER-FF FEMALE-FEMALE$7 .95 
GENDER-MM MALE-MALE $7 .95 
GENDER-MF MALE-FEMALE 17 .95 
GENDER-NM NULL MODEM 8.95 
GENDER-JB JUMPER BOX 8 .95 
GENDER-MT MINITESTER $14.95 

ORDERING INSTRUCTIONS: INSERT THE NUMBER OF CONTACTS IN THE POSITION MARKED 
"xx" OF THE "ORDER BY" PART NUMBER LISTED. EXAMPLE: A 15 PIN RIGHT ANGLE MALE 

STRIP 
lITHIUM6.8V 

GENDER-VGA DB9·DB15 $19.95 
GENDER-9-25 DB9·DB25 $4 .95 

PC SOLDER WOULD BE DB15PR MOUNTING HARDWARE .59 

Ie SOCKETS/DIP CONNECTORS 

ORDER BY 
CONTACTS 

DESCRIPTION APPLE-COMPATIBLE PROOUCT§ 
8 14 16 18 22 24 

SOLDERTAIL SOCKETS xxST .11 .11 .12 .15 .15 .20 FLOPPY DRIVE FOR APPLE II SERIES 
WIREWRAP SOCKETS xxWW .59 .69 .69 .99 1.39 1.49 AP-150 (WICABLE. CONNECTOR) 
ZIFSOCKETS ZIFxx -- 4.95 4.95 5.95 REPLACEMENT KEYBOARD FOR APPLE II & II' 
TOOLED SOCKETS AUGATxxST .62 .79 .89 1.09 1.39 1.49 KEYBOARD-AP $59.95 
TOOLED WW SOCKETS AUGATxxWW 1.30 1.80 2.10 2.40 2.90 3.15 EPROM PROGRAMMER. NOT REC. FOR CMOS. 
COMPONENT CARRIERS ICCxx .49 .59 .69 .99 .99 .99 RP-525 (NO POWER SUPPL Y REO.) $89.95 

.85 16K RAM CARD BOOSTS 48K APPLE TO 64K 
RAM-CARD (2 YEAR WARRANTY) $39.95 
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i!400BAUD 
MODEM 

!/i'i!g9S 
• HAYES COMPATIBILITY .1/2-CARD • AUTO DIAUANSWER 
• SELF-TEST ON POWER UP • FULL AND HALF DUPLEX 
• TOUCHTONE OR PULSE DIALING • 2ND PHONE JACK 
• CALL PROGRESS MONITORING • ADJUSTABLE VOLUME 
PRO-241 

INTERNAL MODEMS (MIRROR /I SOFTWARE INCLUDED) 
PRO-121 1200 BAUD 1/2 CARD $69.95 
PRO-24M 2400 BAUD FOR PS/2 $249.95 

EXTERNAL MODEMS REO. SERIAL PT. CABLE, SOFTWARE 
PRO-24E 2400 BAUD $169.95 
PRO-12E 1200 BAUD $99.95 
APPLE/MACINTOSH COMPA TIBLE MODEMS 
EXTERNAL MODEMS, AS ABOVE WITH CABLE & SOFTWARE 
PRO-24EM MAC 2400 BAUD 1199.95 
PRO-24A APPLE II 2400 BAUD 179.95 
PRO-12A APPLE II 1200 BAUD 139.95 

UPRIIiHT !/i~'q~Ert 
CA§E ~.,;;;;;j 
SPACESAVING DESIGN HOLDS ALL SIZES 
OF MOTHERBOARDS AND INCLUDES: 
• 250W POWER SUPPLY • MOUNTS 
FOR 3 FLOPPY & 4 HARD DRIVES 
• TURBO & RESET SWITCH • LED SPEED 
DISPLAY • POWER & DISK LED'S 
• ALL HARDWARE, FACEPLATES & SPEAKER 
CASE-l00 
CASE-FLIP FOR B088 BOARDS 
CASE-SLIDE FOR 8088 BOARDS 
CASE-70 FOR 286 BOARDS 
CASE-50 FOR 8088/286 BOARDS 
CASE-JR MINI-286 W/150W PS 

LOIiITECH HIREZ ...... IJ:~r 

!/iSg9S 
HIGH RESOLUTION BUS MOUSE FOR 
BETTER RESPONSE, LESS 
.320 OPt • WITH DRIVER, 
EDITOR & POp·UP MENUS • NO 
POWER SUPPLY OR PORT REQUIRED 
LMOUSE-BH 

LOGITECH 3 BUTTON MOUSE 
PC MAGAZINE EDITORS' CHOICE! ALL MODELS HAVE SERIAL 
SUPPORT (COM 1/COM2), 200 D.P.1. RESOLUTION, LOTUS 1-2-3 
SHELL, SELF-INSTALLING SOFTWARE AND "POINT EDITOR" 
LMOUSE $74.95 
LMOUSE-P SERIAL MOUSE W/LOGIPAINT $89.95 
LMOUSE-BP BUS MOUSE W/LOGIPAINT $89.95 
LMOUSE-BPBL BUS MOUSE W/PUBLISHER PKG $129.95 
LMOUSE-BPC BUS MOUSE W/LOGIPAINT/CAD $139.95 

VIiA 
COMPATIBLE 
PACKAIiE 

*649 
• 800 X 560 MAXIMUM RESOLUTION 
• 640 X 480 IN 16 COLORS 
• 320 X 200 IN 256 COLORS 
• IBM STYLE MONITOR 
• VGA, EGA, CGA, HERCULES, MONOCHROME COMPATIBLE 
VGA-PKG (INCLUDES ATI CARD AND MONITOR) 

NEC MULTISYNC" $599_95 
• AUTO FREQ. ADJUSTMENT • RESOLUTION TO 800 X 560 
• IDEAL FOR CAD, CAM, WINDOWS • 9·15 PIN ADAPTER 
NEC-MULTI 

.lOR MULTI $499.95 
• FULL FEATURED MULTISCAN MONITOR WITH UNLIMITED 
COLORS • HIGH RESOLUTION, 14- NON·GLARE DISPLAY 
• AUTO SWITCHING • TTUANALOG VIDEO INPUT 
JDR-MULTI 
JDR-MONO 12" MONOCHROME MONITOR $69.95 

EfiA MONITOR $399.95 
.640 X 200/350 RESOLUTION .,6 COLOR DISPLAY • . 31MM 
DOT PITCH • 14" BLACK MATRIX SCREEN • 9·PIN CABLE 
EGA-MONITOR 

I SA VE $50! EGA CARD & MONITOR $499 ~ 

RfiB MONITOR $i!!79.95 
• COLOR/GREEN/AMBER SWITCH •. 41 MM DOT PITCH 
• 640X200 MONOCHROME RESOLUTION .,4- NON·GLARE 
SCREEN • TILT AND SWIVEL BASE 
RGB-MONITOR 

FLAT SCREEN $139.95 
• LOW DISTORTION, 14M GLARE-RESISTANT AMBER SCREEN 
• 720 X 350 MAXIMUM RESOLUTION • IBM COMPATIBLE TTL 
INPUT • SWIVEL BASE 
GM-1488 
MONO-SAMSUNG WITH 12" SCREEN $129.95 

TILT & §WIVEL MONITOR §TANO§ 
MS-l00 DURABLE PLASTIC $12.95 
MS-200 WITH 5 OUTLETS & SURGE SUPPRESSOR $39.95 

HIIiH 
QUALITY 
KEYBOARO§ 

101 KEY ENHANCED, WISEPARATE CURSOR PAD: 
BTC-5339 AUTOSENSE FOR XTI AT, AUTOREPEAT 179.95 
Kl03-A AUDIBLE "CLICK" STYLE 84.95 
MAX-5339 MAXI-SWITCH W/TACTILE FEEDBACK 84.95 

84 KEY STYLES: 
BTC-5060 AUTOSENSE FOR XT/AT 
MAX-5060 MAXI-SWITCH W/TACTILE FEEDBACK 

MODULAR PROGRAMMING SYSTEM 
OUR INTEGRA TED MODULAR PROGRAMMING SYSTEM 
EASIL Y EXPANDS! ALL THE MODULES USE A COMMON HOST 
ADAPTOR CARD, SO YOU CAN USE JUST ONE SLOT TO 
PROGRAM EPROMS, PROMS, PALS & MORE! 

• UNIVERSAL INTERFACE FOR ALL 
THE PROGRAMMING MODULES' 
• SELECTABLE ADDRESSES 
PREVENTS CONFLICTS 
• HIGH QUALITY MOLDED CABLE 
'MOD-MAC 

UNIVERSAL MOOULE 5499_95 
• PROGRAMS EPROMS, EEPROMS, 
PALS, BI-POLAR PROMS, 8748 & 8751 
SERIES DEVICES, 16V8 & 20V8 <;;ALS 
(GENERIC ARRAY LOGIC) FROM 

LATTICE, NS, SGS • TESTS TTL, CMOS, 
DYNAMIC & STATIC RAMS • LOAD DISK, 
SAVE DISK, EDIT, BLANK CHECK, PROGRAM, 
AUTO, READ MASTER, VERIFY & COMPARE 
• TEXTOOL SOCKET FOR .3" TO .6"W. IC'S (8-40 PINS) 
MOD-MUP 
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EPROM MOOULE 
• PROGRAMS 24-32 PIN EPROMS, CMOS EPROMS 
.& EEPROMS FROM 16K TO 1024K • HEX TO OBJ 
CONVERTER • AUTO, BLANK CHECK/PROGRAMI 
VERIFY. VPP 5, 12.5,12.75,13,21 & 25 VOLTS 
• NORMAL, INTELLIGENT, INTERACTIVE, & QUICK 
PULSE PROGRAMMING ALGORITHMS 
MOD-MEP 
MOD-MEP-4 4-EPROM PROGRAMMER 1169.95 
MOD-MEP-8 8-EPROM PROGRAMMER 259.95 
MOD-MEP-1616-EPROM PROGRAMMER 499.95 

OlfilTAL IC MOOULE .'i!!9_95 
• TESTS TTL, CMOS, DYNAMIC & STATIC RAM 
• AUTO SEARCH FOR UNKNOWN PART NUMBERS 
• USER-PROGRAMMABLE TEST PROCEDURES 
MOD-MIC 

PAL MOOULE 5i!!49.95 
• PROGRAMS MMI, NS, TI 20 & TI 24 PIN DEVICES 
• BLANK CHECK, PROGRAM, AUTO, READMASTER, 
VERIFY & SECURITY FUSE BLOW 

MOD-MPL 
PAL PROGRAMMING DEVELOPMENT SOFTWARE 
MOD-MPL-SOFT $99.95 

KITS INCLUDE A SEAGATE 
HARD DISK DRIVE, DRIVE 
CONTROLLER, CABLES 
AND INSTRUCTIONS. 
HDKIT20 20 MB SYSTEM KIT 
HDKIT30 30 MB SYSTEM KIT 

DISK SIZE MODEL AVG. SPD. 

20MB ST-125 65MS 
20MB ST-225 65MS 
30MB RLL ST-238 65MS 
40MB ST-251 40MS 
40MB ST-251-1 28MS 
60MB RLL ST-277 40 MS 
80MB ST-4096 28 MS 

• ULTRA HIGH DENSITY 
• READ/WRITE 720K DISKS, TOO 
FDD-l.44X BLACK FACEPLATE 
FDD-l.44A BEIGE FACEPLATE . 

3-1/2" 
5-1/4" 
5- 1/4" 
5-1/4" 
5-1/4" 
5-1/4" 
5-1/4" 

FDD-l.44 SOFT SOFTWARE DRIVER $19.95 

112 HEIGHT FLOPPY DISK DRIVES: 
FD-55B 5-1/4" TEAC DS/DD 360K 
FD-55G 5-1/4-TEAC DS/HD 1.2M 
FDD-360 5-1/4" DS/DD 360K 
FDD-l .2 5-1/4" DS/HD 1.2M 
FDD-3.5X 3-1/2" 720K (BLACK) 
FDD-3.SA 3-1/2" 720K (BEIGE) 

NASHUA DISKETTES (BOXES OF lOt 
N-MD2D 360K DS/DD 

r 225 
249 
379 
469 
449 

$629 

$99.95 
$129.95 

$69.95 
$109.95 

$97.95 
$97.95 

$6.95 
N-MD2D BULK (MULTIPLES OF 50 DISKS) EACH .49 
N-MD2H 1.2 MB DS/HD 
N-3.5HD 1.44 MB 3-1/2" DS/HD 
N-3.5DS 720K 3-1/2" OOIDS 1

13.95 
49.95 
16.95 

TAPE BACK-UP DRIVES & DRIVE ACCESSORIES: 
AR5240X ARCHIVE DRIVE XT'S & AT'S $369.95 
AR5540A FASTER DRIVE--AT'S ONLY $369.95 
AR340 40 MB TAPE CARTRIDGES $24.95 

MTG. RAILS FOR AT COMPATIBLE 
HALF-HT. MOUNTING HARDWRE 
Y-POWER ADAPTOR FOR DRIVES 

FD-ARAIL 
FD-55MHW 
FD-5Y 
FD55P BEIGE FACEPLATE FOR TEAC DRIVES 

MOTHERBOARDS 

TURBO 4. 771B MHZ 

1
2.95 
2.95 
2.95 
2.95 

• XT COMPATIBLE • NORTON S11.7 • 4.77 OR 8 MHZ 
WITH 8088-2 AND OPTIONAL 8087-2 CO-PROCESSOR 
MCT-TURBO 
MCT XMB STANDARD. 8088 MOTHERBOARD $87.95 

10 MHZ SINfiLE CHIP $99.95 
• XT COMPATIBLE • NORTON S12.1 • USES LESS 
POWER • KEY-SELECTABLE 4.77 OR 10 MHZ 
MCT-TURBO-l0 

10 MHZ MINI-i!!Bfi $i!!99.95 
• AT COMPATIBLE • ONLY 8-1/2 X 13" .80286 MICRO­
PROCESSOR .LANDMARK AT SPEED 15.5 MHZ, NORTON 
S113.8 .6, 10 MHZ; KEYBOARD SELECT 
MCT-M286 

Ii!! MHZ MINI-i!!Bfi $339.95 
• AT COMPATIBLE • ONLY 8-1/2 X 13" .80286 MICRO­
PROCESSOR • LANDMARK AT SPEED 15.5 MHZ, NORTON 
SI 13.8 • 6, 10, 12 MHZ; KEYBOARD SELECT • ZYMOS 
POACH CHIP SET • AWARD BIOS 
MCT-M286-12 

EPROM PR06RAMMER $'i!!99S 
• PROGRAMS 27XX AND 27XXX EPROMS UP TO 27512 
• SUPPORTS VARIOUS PROGRAMMING FORMATS & 
VOLTAGES • SPLIT OR 
COMBINE CONTENTS OF 
SEVERAL EPROMS OF 
DIFFERENT SIZES 
• READ, WRITE, COPY, 
ERASE, CHECK & VERIFY 
• SOFTWARE FOR HEX 
AND INTEL HEX FORMATS 

MOD-EPROM 
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DFI HANDY SCANNER EPSON PRICES SO Law, WE CAN'T PRINT THEM! 

!Jii!4!195 

• INSTANTLY SCANS UP TO 4.1" 
IMAGES • 100, 200, 300,400 DPI 

BOTH DIRECTIONS • B&W & 3 
HALF-TONE MODES • 32 LEVELS 
GRAY SCALE • HERCULES, CGA, 
& VGA COMPATIBLE . INCLUDES 
OPE AND IMAGE EDITOR SOFTWARE 
HS-3000 
OCR-SOFT SOFTWARE 

BUILD 
YOURDWN 
SYSTEM! 

OVER 25,000 JDR 
SYSTEMS HA VE 
BEEN BUILT_ 

OUR DETAILED 
INSTRUCTIONS 
MAKE IT VERY 
EASY--ALL YOU 
NEED IS ABOUT 
2 HOURS ANDA 
SCREWDRIVER! 

OUR 20 MINUTE VIDEO SHOWS YOU STEP-BY-STEP HOW 
TO BUILT AN XT-COMPATIBLE SYSTEM. SPECIFY VHS OR 
BETA. VIDEO WITH SYSTEM KIT, $4.95 VIDEO ALONE, 19.95 

.0 MHz TURBO BOBB SYSTEM !/i&3&.i!!O 
• SERIAUPARALLEL PORTS, CLOCK/CALENDAR & GAME 
ADAPTOR • RUNS COLOR GRAPHICS SOFTWARE ON ITS 
MONOCHROME MONITOR • MOTHERBOARD. 256K 
RAM MEMORY. 135W POWER SUPPLY .FLlPTOP CASE 
• S4 KEY KEY-BOARD .360K FLOPPY DRIVE 
• MONOGRAPHICS I/O CARD 

'i!! MHz MINI-i!!B& SYSTEM 
• 12 MHZ MINI-2S6 MOTHERBOARD • 512K RAM MEMORY 
• MINI-AT CASE W/POWER SUPPLY. S4 KEY KEYBOARD 
• MONOCHROME MONITOR. 1.2 MB FLOPPY DRIVE 
• FLOPPY/HARD CONTROL • MONOGRAPHICS CARD 

JDR CARRIES A FULL LINE OF QUALITY EPSON 
PRINTERS. WE CAN'T ADVERTISE OUR LOW 
PRICES --CALL OUR SALES DEPARTMENT FOR A 
PRICE QUOTE TODA Y: 1-800-538-5000 TOLL-FREE! 

(SHOWN ) . 132-COLUMN CARRIAGE, SUPER FAST OUTPUT! 
.24-PIN PRINT HEAD; SK MEMORY BUFFER .400 CPS 
DRAFT, 133 CPS LQ • PRINTS UPTO 7 COLORS • SEVEN 
FONTS • PARALLEL & SERIAL INTERFACES 

EP§ON W-95D CALL FOR THE PRICEI 
• 24-PIN PRINT HEAD; 6K MEMORY BUFFER • 110-COL 
CARRIAGE • 264 CPS DRAFT, 8B CPS LQ • 360 X 360 DPI 
GRAPHICS RESOL • PARALLEL AND SERIAL INTERFACES 

i!4-HR_ ON-LINE OROERINGI 

(408} 559-0~53 
JDR'!!i ELECTRDNIC BULLETIN BDARD DFFER!!i 

TECHNICAL !!iUPPDRT. CDNFERENCIN& AND MDRE 

INTERFACE CARDS - ;~- MODULAR CIRCUIT TECHNOLOGY 

DISPLAY ADAPTORS 
MONOCHROME&RAPHICS 
• HERCULES COMPAT. SUPPORTS LOTUS 1-2-3 • VLSI 
CHIPS • PARALLEL PRINTER PORT CON FIG. AS LPT1 OR 2 
MCT-MGP 

COLOR&RAPHICSADAPTOR ~9.95 
• IBM COMPATIBLE • FOR RGB, COLOR AND COMPOSITE 
MONO • 640/320 X 200 RESOLUTION WITH LIGHT PEN 
INTERFACE 
MCT·CG 

ENHANCEO &RAPHIC§ ADAPTOR .149.95 
• IBM COMPATIBLE, PASSES IBM EGA DIAGNOSTICS 
• 256K OF VIDEO RAM FOR 640 X 350 IN 16 OF 64 COLORS 
• HERCULES COMPATIBLE 
MCT·EGA 

MONO&RAPHICSMULTIIIO ."9.75 
• CONTROL 2 FLOPPIES, SERIAL, PARALLEL, GAME PORT, 
CAL CLOCK • RUN COLOR GRAPHICS SOFTWARE ON 
YOUR MONOCHROME MONITOR 
MCT-MGMIO 

i!!B&/3B& MONO&RAPHICS 110 .99.95 
• HOOK UP A MONOCHROME MONITOR, PARALLEL 
PRINTER, MODEM AND JOYSTICK ALL AT ONCE ! • ONLY 
OTHER CARD YOUR SYSTEM NEEDS IS A FLOPPY/HARD 
CONTROLLER • AT COMPATIBLE .720 X34S RESOLU­
TION, SO & 132 COLUMN TEXT. PARALLEL, SERIAL AND 
GAME PORTS • HERCULES COMPATIBLE MONOGRAPHICS 
• WITH SOFTWARE TO RUN COLOR GRAPHICS ON A 
MONOCHROME MONITOR 
MCT-MGAIO 

Circle 6 on Reader Service Card (DEALERS: 7) 

DRIVE CONTROLLERS 
FLOPPY/HAROCONTROLLER .'39.95 
• FREES 1 SLOT IN YOUR XT SYSTEM • INTERFACES 2 
FDD'S AND 2 HOD'S; CABLING FOR 2 FDD, 1 HOD 

MCT-FH (SHOWN) 

FLOPPY OISK CONTROLLER 
• 1 SLOT CONTROL OF 4 FLOPPIES • INTERFACES UP TO 
4 FDD'S TO IBM PC OR COMPATIBLE • DS/DD & DS/QD 
MCT-FOC 

' . i!! MB FLOPPY CONTROLLER 
• SUPPORTS 2 DRIVES, CAN MIX 360K AND 1.2MB 
• LETS DATA FLOW FREELY FROM XT'S TO AT'S 
MCT-FOC-1.2 

HARO OISK CONTROLLER .79.95 
• SUPPORTS 16 DRIVE SIZES, INCLUDING 10, 20, 30, 40 MB 
• DIVIDES 1 LARGE DRIVE INTO TWO LOGICAL DRIVES 
MCT-HOC 

RLL CONTROLLER 
• TRANSFERS DATA 50% FASTER! .SUPPORTS UP TO 2 
RLL HARD DRIVES • FOR XT COMPATIBLES 
MCT-RLL 
i!!B&/3B& FLOPPY/HARO .149.95 
• TRUE AT DESIGN • SUPPORTS UP TO TWO 360Ki720K/ 
1.2MB/1 ,44MB FDD'S • SUPPORTS 2 HOD'S (STD. TABLES) 
MCT-AFH 

i!!B&/3B& RLL CONTROLLER $'99.95 
• SUPPORTS UP TO 2 RLL HARD DRIVES AND 2 FLOPPIES 
• SUPPORTS 3601720/1.2/1.44 MB FLOPPIES (5-112" & 3-112") 
MCT-AFH-RLL 

EP§ON W-B50 CALL FOR THE PRICEI 
• 24-PIN PRINT HEAD ; 6K MEMORY BUFFER • SO-COL. 
CARRIAGE. 264 CPS DRAFT, 88 CPS LQ • BIDIRECTIONAL 
TEXT & GRAPHICS. PARALLEL AND SERIAL INTERFACES 

EP§DN W-5DD CALL FOR THE PRICEI 
• 24-PIN PRINT HEAD; SK MEMORY BUFFER • SO-COL. 
CARRIAGE .'80 CPS DRAFT, 60 CPS LQ • BIDIRECTIONAL 
TEXT & GRAPHICS. PARALLEL INTERFACE (SERIAL OPT.) 

CALL FOR THE PRICEI 
FOR FORMS, ENVELOPES, FANFOLDS! • 80-COL. CARRIAGE 
• 264 CPS DRAFT, 54 CPS NLQ • 9-PIN PRINT HEAD; SK 
MEMORY BUFFER • AUTO LOAD • PARALLEL INTERFACE 
FX-1050 WITH 136-COLUMN CARRIAGE $CALL! 

EP§DN EX-BOD CALL FOR THE PRICEI 
• 9-PIN PRINT HEAD; SK MEMORY BUFFER • SO-COLUMN 
CARRIAGE • 300 CPS DRAFT, 50 CPS NLQ • BIDIREC­
TIONAL TEXT MODE • PARALLEL & SERIAL INTERFACES 

EP§DN LX-BDD CALL FOR THE PRICEI 
• 9-PIN DOT MATRIX PRINT HEAD; 3K MEMORY BUFiFER 
• SO-COL. CARRIAGE . , S0 CPS DRAFT, 30 CPS NLO MODE 
• PARALLEL INTERFACE (SERIAL OPTIONAL.) 

MllUIFllNCTION CARDS 
MULTI II0FLOPPYCONTROLLER .79.95 
• SUPPORTS UP TO 2 360K FLOPPIES, 720K W/ DOS 3.2 
• SERIAL, PARALLEL, GAME PORT, CLOCK/CALENDAR 
MCT-MIO 
MULTI II0CARO 
• SERIAL PORT, CLOCK/CALENDAR W/BATTERY 
• PARALLEL PORT IS ADDRESSABLE AS LPT1 OR LPT2 
MCT· IO 

i!!B&/3B&MULTIFUNCTION "39.95 
• ADDS 1.5MB (3 MB WITH OPTIONAL PIGGYBACK CARD, OK 
INSTALLED) TO YOUR AT . INCLUDES SERIAL AND 
PARALLEL PORTS 
MCT-AMF 
MCT-AMF-MC 1.5MB PIGGYBACK BOARD 
AIO·SERIAL 2ND SERIAL PORT 

i!!B&/3B& MULTI II0CARO 

$29_95 
$24.95 

• SERIAL, PARALLEL AND GAME PORTS • USES 16450 
SERIAL SUPPORT CHIPS FOR HIGH SPEED OPERATION 
MCT·AIO 

57&KRAMCARO 
• SHORT SLOT • USER SELECTABLE CONFIGURATION TO 
576K • 64K AND 256K RAM CHIPS (OK INSTALLED) 
MCT·RAM 

EXPANOEOMEMORYCARO "i!!9.95 
• 2MB LIM MEMORY(OK INSTALLED) • USER EXPANDABLE 
TO 2 MB • CONFORMS TO LOTUS INTEL EMS 
MCT·EMS (SHOWN) 
MCT·AEMS 2S6/386 EMS CARD 
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Data Acquisition Processor™ 

Onboard Intelligence For mM PC/XT/AT/386 

• 16 MHz 80C 186 for. general processing 

• 20 MHz DSP5600 1 for digital signal processing 

• Sustained digital signal processing of 10 MIPS 

• FFT and FIR filtering without programming 

• Acquires analog and digital inputs to 235K sis 
• Buffers and processes input data as required 

• Updates analog or digital outputs to 250K sis 
• Over 100 commands without programming 

• Custom commands may be written in C 

• DAP 2400N from $2395 

MiCROSTAR 

LABORATORIES J 
(206) 881·4286 
2863152 Ave. N.E. 
Redmond, WA 98052 
FAX (206) 881-5494 

Circle 183 on Reader Service Card 

DEC RAINBOW 
USERS 

Run many IBM software 
packages at the speed 

of an IBM AT! 

Our 12 MHz TURBOW 80286 ac­
celerator board, with IDRIVE IBM­
compatible floppy drive and CODE 
BLUE emulation software, can make 
your Rainbow fun again . 

We specialize in hardware and soft­
ware products to enhance and expand 
the useful life of your Rainbow. Cali 
or write for information on our fuliline. 

SUITABLE SOLUTIONS 
1700 Wyatt Drive #12 • Santa Clara. CA 95054 
Phone 408/727-9090 • FAX 4081727-0823 

Circle 266 on Reader Service Card 

I 

April Showers Sale '::"'~ 
3M 5.25" Mark Q Diskettes ~ 
The ultimate in diskette reliabi lity, 
durability and quality. ~ 

DSDD 48TPI W S~~~ 
DSHD IBM PC/AT $1.15 
3M 3.5" Micro Diskettes Sale 

$1.36 
3.29 

DS 135TPI EB 
HD 2.0 MB C!IC 
Minimum: 50 disks. 10 d isks/box . 

Toll Free: 1·800·258·0028 
FREE CATALOG 

Complete Une of Oua~ty Supplies For Your Computer . 

Foreign Inquiries Invited. 
Minimum Order $25.00. S&H: (Continental USA) 
$4.00/100 Disks. Educational Purchase Orders 
Accepted. Prices Subject to Change. 

IIII dlill 
Precision Data Products™ 
p.o. Box 8367, Grand Rapids, MI 49518 
MI: 800·632-2468'313-645·4980 E 616-452·3457' FAX: 61S-452-49" 

Circle 221 on Reader Service Card 

Z80 
HD64180 
MICROI'ROCESSORS 

CCompiler 
Assembler/Linker 
Remote Debug 
Realtime Kernel 
Emulator 
PC Coprocessors 
Proto Board 

Integrated Software/Hardware 
Targeted for Z80/64180 Develop· 
ment on PC/XT/AT Platforms: 

C-compiler (UNIX & ANSI std.) 
Assembler/linker 

In-circuit Emulator 
Source/symbolic debugger 
Multitasking kernel 
Standalone Proto Board(64180~P) 

$495.00 
$195.00 
$995.00 
$195.00 
$395.00 
$295.00 

PC Coprocessors--many versions.please inquire 

Z· World Engineering 
1340 Covell Blvd. Suite !OI ~ 
Davis. CA 95616 . ~ 
(916) 753.3722 "zao Specialists" 

Fax: (916) 753-5141 In Germany: 08131 / 1687 

Circle 309 on Reader Service Card 

o ao.ooo units installed with 
customer repon on lile 

-Made in U.&A 
with 1 year warranty 

r col wlpp .. 14" I'verec Bat Moo.) $pecia1 S995 
(BaSIC Sy.; + Ever~ urn + 14" EI'ere.x EGA l.J lmm) Mon.) $1414 

Super EGA 5ys. (Basic 51'S. + El'ere~ EGA card + NEe IVNanao 8l)3(II.31mmi Mon.) $1700 
Sysltm 1800 1(l,11iZ -286" 0 wa~ 512K, 25. IP, 1<8, Base system $1009 
System 1700 12MHl '266" 0 wait 1 rrte9 RAM. KB, Base system $1295 
5ystemJ(XK) 16/11HI '386 ' o wait. 1 meg. KB. Base syslem $1795 
System 3OOOIl2OMHz '386' 0 wa~. 1 meg. KB, Base system $Z200 

FutiUne oiEvemProducts AYllllable 
NEW . 5401( J86.200, lm 

386-16/0, 1m 
28&-1610. 512K 
28&-1211) 

LCD 
'640 >< 200 
·SuperTwist LCO 
• 6ack lite 

Schwab Computer Center 
" The Everex Siore" - Aulhorl !ed Everex Corp. VAR 

3262 EI Camino Real. Santa Clara. CA 95051 
408·241·1210 Fax II 408·241·1279 

.2295 
$21 95 
$1629 

'''OS 

D,,'lyUPS M-F8-7: SAT 1\- 4 VI$A/MCiAE 
Prices change without notice 

Circle 256 on Reader Service Card 

JI NT IE ILILJI ([]r IE NT 

RS-23214221485 
*COMMUNICA nONS 
*CONTROL 
*SYSTEMS DEVELOPMENT 

*Hitachi HD64180!1P (6 or 9 mhz) 
*SBX connectors, 256K-516K RAM 
*2 Serial Ports & 2 DMA channels 

Z-World Engineering 
1340 Covell Blvd., Ste, 101 
Davis, CA 95616 

(916) 753·3722 Germany: 08131/1687 

Circle 310 on Reader Service Card 

SUBSCRIPTION PROBLEMS? 
If you have a problem with your BYTE 

subscription, write us with the 
details. We'll do our best to set it right. But we must have the name, 

address, and zip of the subscription (new and old address, if it's a 
change of address) . If the problem involves a payment, be sure to 
include copies of the credit card statement, or front and back of 

cancelled checks. Include a "business hours" phone number if possible. 

We want 
to 

help! 

BYTE MAGAZINE 
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EDITORIAL INDEX BY COMPANY 
Index of companies covered in articles . columns . or news stories in this issue 

Each reference is to the first page of the article or section in which the company name appears 

INQUIRY # COMPANY PAGE INQUIRY # COMPANY PAGE INQUIRY # COMPANY PAGE 

983 ADPAC .. .. .. . . . .. . .. .. ..... .. .. . . . 235.246 
1047 ADVANCED GRAPHIC 

APPLICATIONS .. .. . . . ... . . . . . ....... 97 
1023 ADVANCED GRAVIS COMPUTER 

TECHNOLOGy ..... .. .. ... . .. . . .. . . 129 
986 ADVANCED LOGICAL 

SOFTWARE ... . .. . . ... . ... .. .. 235.246 
868 ADVANCED TECHNOLOGY 

INTERNATIONAL.. . ....... . 235.246 
1016 AGS MANAGEMENT 

SySTEMS ......... . .. . . . .... .. . 235.246 
AISI RESEARCH .... . ... . .. ........ ... . 11 

1103 ALSOFT .. . . . . . . . . . .. . . .. . .. .. .. ..... . . .. 141 
1011 AMERICAN MANAGEMENT 

SySTEMS .... .. ... . .... . . . . . . . . 235.246 
1024 AMERICAN POWER 

CONVERSION ........ . .. . . . . . . . ..... 162 
1006 ANDERSEN CONSULTING .. 235.246 

APPLE COMPUTER .. ... . .... ... 11 . 251 
859 APPLIED BUSINESS 

TECHNOLOGy ... . . .... . ... . 235.246 
APPLIED MICROSYSTEMS .. . . . ... . 11 

1158 ARTICULATE SySTEMS ... . .. . .... .. 65 
1136 ASHTON-TATE ... . . . ... .... ... . . . .. .... 78 
873 ASYST TECHNOLOGIES .. . . . 235.246 

AT&T .. .... . . . . .... . .. .. .... . .. .. . . .. ... . .. ll 
ATARI .. . .. ... . ... ...... . . . . . . . ...... ..... 251 

865 ATHERTON 
TECHNOLOGy .... .. ........ 235.246 

ATI . . . . ... ... .. ... .. . .. . . . . ... ... . .. . .. . .. . 157 

990 BACHMAN INFORMATION 
SySTEMS ...... .. . . ...... ..... . 235.246 

BERKELEY SPEECH 
TECHNOLOGy .... .. .. .... .... ...... 11 

1043 BORLAND INTERNATIONAL 
1044 . .... ................ .... ...... .... .. 97.111 
1071 ByTE ... .. .. ...... . . . . .. .. . . . .... . . . ...... 151 

871 CADRE TECHNOLOGIES .. . . 235.246 
869 CADWARE ... .. . ............ . 78.235.246 

1144 
CARNEGIE-MELLON 

UNIVERSITY ... ......... ...... 11. 209 
1141 CASEWORKS ...... ... ...... ............. 78 

CENTER FOR ADVANCED 
INFORMATION 
MANAGEMENT .. ... .. .. .. .. ..... .. 209 

1019 CGI SySTEMS .... .... .... .. .... . 235.246 
995 CHEN & ASSOCIATES .. .. .... 235.246 

CHIPS & TECHNOLOGIES ..... . .... 11 
997 CODING FACTORy ........ . .. . 235.246 

1155 COLORADO MEMORY 
SYSTEMS .. . . .... .. . . . . .. . . . . . .. .. . .... 65 

COMMODORE COMPUTERS ... .. . 251 
1164 COMPAQ COMPUTER .. .. ....... 11. 65 
1042 COMPLETE LOGIC SySTEMS ..... 111 
1074 COMPUSERVE .. . .. . ... .. .. .... .... .... 151 
1025 COMPUTER ACCESSORIES .... ... . 162 
991 COMPUTER ASSOCIATES 

. INTERNATIONAL.. .. .. .... . 235. 246 

863 COMPUTER DATA 866 INTERACTIVE DEVELOPMENT 
SySTEMS ...... .. .............. 235.246 ENVIRONMENTS .. .. ...... . 235.246 

1026 COMPUTER POWER .... . .. .. . .. . .... 162 1021 IRWIN MAGNETIC SySTEMS ... . . 129 
1002 COMPUTER SCIENCES ...... 235 . 246 1120 ISLAND SYSTEMS .. .... .... ... .... .. .. 78 
858 COMPUTER SYSTEMS 1031 ITT POWERSYSTEMS .. .. .... .. ..... 162 

ADVISERS .. .... ... ........ .. . 235.246 
982 CONETIC SySTEMS .. .. .... ...... ... 135 1166 JAMECO ELECTRONICS ..... . .. . . . .. 65 

1040 COPIA INTERNATIONAL. . . .. . .. . .. 111 1133 JURISOFT.. .. ....... .. ................... 78 
998 CORTEX .. .. .. .... ... .......... . , . 235.246 
888 CRICKET SOFTWARE .. ...... ...... . 203 1032 KALGLO ELECTRONICS .... ... . . .. 162 

1007 CULLINET SOFTWARE ...... 235.246 1009 KNOWLEDGEWARE .. .... .... 235. 246 

999 D. APPLETON ...... .. .. ........ 235. 246 1010 LANGUAGE 
1072 DASYSTEMS .. .... .... ...... ........... 151 TECHNOLOGy .... .... .... .. 235. 246 
1045 DATA TRANSLATION .. . .. .. .. .. ...... 97 989 LBMS .. .. .. ............ ...... .. .... 235.246 
878 DELOITTE. HASKINS & 886 LETRASET USA .. ...... .... .... 129.203 

SELLS ..... .... .... .. .. .. . ...... 235.246 1022 
1000 DIGITAL EQUIPMENT ... 11.235.246 1038 LOGITECH INTERNATIONAL 

DIGITAL RESEARCH .. .. ........ .... 303 SA .. . .... .... .......... ........ ......... 111 
1101 DIGITALK ... . . ..... ... . ..... .... . ...... . 141 LOGIX .. . . . ...... . .. .. ... .. . .... . . .. .. . .. 235 
1165 DRAGON SySTEMS ... . ... . .. .. . . . . . . . 65 LOTUS DEVELOPMENT .. ... . ...... 303 
1027 DRS POWER PRODUCTS .. .. .... .. .. 162 1157 LUNDY ELECTRONICS & 
1126 DURHAM TECHNICAL IMAGES .. 78 SYSTEMS . .. .. .. .. .. .. .. .. ... .. .. . 11. 65 

ELECTRONIC INDUSTRIES MAGNETIC POWER ................... 11 
ASSOCIATION ...... .... .... ...... ... 11 1013 MANAGER SOFTWARE 

ELECTRONIC MAIL PRODUCTS .... .. .......... .... 235 . 246 
ASSOCIATION .. .... ...... .. . .. .. ... 151 1128 MATHSOFT ......... .. ... ....... .... ... . 78 

1028 EMERSON COMPUTER POWER .. 162 860 MCDONNELL-DOUGLAS ... 235 . 246 
EVEREX ............... . ... . ...... ... . .. 157 1075 MCIMAIL .. .. ....... .. .. ...... .... .. . .. 151 
EX MACHINA ..... .. .... .......... .... . 11 985 MENTOR GRAPHICS .. ...... . 235.246 

1029 EXIDEELECTRONICS .. ........ .... 162 1014 META SYSTEMS ... .. .. ........ 235.246 
1124 METROPOLIS COMPUTER 

FARALLON COMPUTING ....... . . . . 11 NETWORKS .............. ... .... .... . 78 
FRANCIS BITTER NATIONAL 996 MICRO FOCUS . .. . .......... ... 235.246 

MAGNET LABORATORy . . .. .. . . .. 11 1153 MICRO 1.. .... .. .. .. ............ : .... .... . 65 
FRANKLIN COMPUTER .... ........ 11 887 MICROSOFT ........ 111. 157.203.303 
FUJITSU .. ... . .. .... .... .. ..... . .... . . ... 292 1041 
FULL COLOR COMPUTING ...... .. 11 MICROTEC RESEARCH .......... .. .. 11 

1169 MIRA IMAGING ... .. ......... .... .... .. 65 
GENERAL ELECTRIC .......... .... .. 11 MIT .. .. ............ , .................. .. ... 11 

1030 GENERAL POWER SySTEMS .... . 162 MITSUBISHI ........ . . .. ... .. . . ... . . . .. 292 
GENOA ....... .... .. . . ................... 157 MOTOROLA .......... .. .. ...... .. .... .. . 11 

MTXINU ............ .. .. .... .. .. .. .. .... 11 
HARVARD UNIVERSITY PRESS ... 51 
HEWLETT-PACKARD ... ....... 11 . 292 1001 NASTEC .. .. .. ............. .. .. ... 235. 246 
HIGHLIGHTED DATA .... .......... ... 11 NEC ... .. .. .. .. .... .. ...... ........ .... . .. . 11 
HITACHI . ...... .. .... ..... .... .. ... 11. 292 1017 NETRON .. .... .. .. .. .. .. ....... .. 235.246 

852 HOWTEK .... . ..... ...... ... .. ........ .. . 189 1159 NETRONIX ...... .. .... ....... ...... .... . 65 
1151 NETWORK COMPUTING 

867 I-LOGIX .. .. .... .... .... .. .. .... .... .. ... 246 DEVICES .. .. .. . .. .... ........... .. .... 65 
1156 IBM ................. 11 . 65.251.292.303 NEXT .... .... .... .. ...... ......... .. .. . .. . 11 
890 IMAGINE THAT! .. .......... .. .. .... .. 197 NOVELL. .... .. . .............. ... ........ 303 

1005 INDEX TECHNOLOGy ....... 235.246 
1137 INFINITE GRAPHICS .. .. .... .... .. .. 78 1123 OFFETE ENTERPRISES ... .. .. .... .. . 78 

INFODYNE ............... . . .. . . ... . .... 235 994 ON-LINE SOFTWARE 
1132 INFORMATION RESEARCH .. .... .. 78 INTERNATIONAL.. .. ....... 235.246 

INSIGNIA SOLUTIONS .......... ..... 11 1003 OPTIMA .. .... .... ............ .. .. 235. 246 
988 INTEGRATED SySTEMS .... 235.246 . 993 ORACLE ...... .. .. .. .... .. .... 11. 235. 246 

INTEL. . .... .. ... . . .. ... ....... . ........... l l 
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872 PANSOPHIC SYSTEMS ....... 235,246 SAMSUNG . . ............................ 157 
PARADISE ... . . . ........... . ............ 157 SEAGATE ... . ........ ....... . . . .. .. ... . . . 157 

1130 PARAGON CONCEPTS ............... 78 851 SHARP ELECTRONICS . ..... .. . 97, ,189 
1102 PARCPLACE SySTEMS ... . . ... . ..... 141 1046 
1020 PEAT MARWICK ADVANCED SILICON GRAPHICS .................. 11 

TECHNOLOGy . . ..... . .. . ... 235,246 SIMON AND SCHUSTER ............. 51 
PERSONAL DATA SySTEMS . . .... .. 11 1012 SOFTLAB ............ .. . . ........ 235,246 

1039 PETER NORTON COMPUTING . . .. 111 1122 SOFTSCIENCE . ... ....... . ........... . .. 78 
1018 PHOENIX TECHNOLOGIES 1125 SOFTSHELL INTERNATIONAL .... 78 

....... . .. ..... ..... ... .. ... . 235 , 246,303 1033 SOLA ELECTRIC ....... . .... .. .. . .... 162 
PIXAR ..... ... . .............. . . .... .. .. .. 267 1004 SPS SOFTWARE PRODUCTS & 

862 POLYTRON ...................... 235,246 SERVICES .... ... .............. 235,246 
870 POPKIN SOFTWARE & SUN MICROSYSTEMS ....... .. ...... 292 

SySTEMS ........ . ............. 235,246 1162 SUPERMAC TECHNOLOGY ... 11, 65 
861 PROMOD ........ . ... . .... ..... . . . 235,246 1160 SYNCH RESEARCH . .. . ........ .. ..... 65 

1015 SYSCORP INTERNATIONAL 
QUADRAM ........ . . ... .. . .. . . .. .. ..... 157 ........ .......... . ............ 78,235,246 

1143 
1163 RASTEROPS . .. . . . . . ..................... 65 SYSTEMS INTEGRATION 
992 READY SySTEMS ............. 235,246 ASSOCIATES . . .. . .. . ... . . . . . . ... . . .. 106 

RELATIONAL TECHNOLOGY ..... 11 
ROME AIR DEVELOPMENT 1121 TECHALLIANCE ...... .. .. .. .. .. .... .. 78 

CENTER .... .. .............. .......... . 11 864 TELELOGIC EUROPE ......... 235,246 
RR SOFTWARE .... . ..... . ............. 111 1008 TEXAS INSTRUMENTS .. 11 , 235 , 246 

1131 TLB .. ... . ... . .... .. . ... . . ... .. ........ . ... . 78 
987 SAGE SOFTWARE ...... .. .... .. 235 ,246 874 TRANSFORM LOGIC ......... 235,246 

1048 SAK TECHNOLOGIES ................ 97 

COMING UP IN BYTE 
PRODUCTS IN PERSPECTIVE: 

In the front of the May BYTE will be Microbytes, What's New , and Short 
Takes. May's Short Takes will include MultiBoot, an OS/2 booting utility 
from Bolt Systems; Compaq's external hard disk drive subsystem; 
Connectix's Virtual, a program that provides 8 megabytes of virtual RAM 
for the Macintosh II; Lotus's Magellan; and Disk Technician Advanced, an 
upgraded hard disk drive test and analysis program from Prime Solutions. 

May's Product Focus will be on three-dimensional CAD software. These 
ever-more-capable programs on microcomputers are getting more popular all 
the time. Find out the state of the art in this article. 

System reviews will consider two hand-held computers , Sharp's Wizard and 
Psion's Organiser II. Also on the list is a comparison of the Tandon and 
FiveStar systems featuring removable disk cartridges. 

A couple of hardware reviews are a comparison of add-in facsimile cards 
for the Mac and a comparison of TrueScan and OmniPage scanners. 

Software reviews concentrate on JPI's TopSpeed Modula-2 and Logic Gem 
from Sterling Castle; application reviews deal with Samna's Ami, a plethora 
of statistical analysis packages for the Mac, and Crowninshield Software's 
MediaBase. 

IN DEPTH: 

Unix, once obscure and often difficult, is enjoying something of a flowering 
of popular appreciation. With increased attention to easily absorbed user 
interfaces, more people are coming to know its speed and power. Our May 
In Depth section looks at Unix shells , Unix communications, Unix security, 
new incarnations of Unix, and making the changeover from DOS. 
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1167 ULTRA-LUM ......... . ............. .. ... 65 
1034 UNISON TECHNOLOGIES . . ........ 162 
1150 UNISYS ... .. . .............. .. : ... .. ....... 65 

UNIVERSITY OF ILLINOIS 
NATIONAL CENTER FOR 
SUPERCOMPUTING 
APPLICATIONS . .. .. .. ....... ....... 279 

875 VIASOFT . . ..... . ... .. . ........... 235 , 246 
VIDEO SEVEN ...... ....... .. . ... . . .... 157 

876 VISIBLE SYSTEMS .. ....... ... 235,246 
877 VISUAL SOFTWARE ........ . . 235,246 

1035 VITEQ ........ . .. .. . .. ...... . ... . ........ 162 

854 WELLS AMERICAN ... .......... . ... 179 
1168 WESTCOAST TECHNICAL & 

HOBBY . . . . ......... . ............ . ..... . 65 
WESTERN DIGITAL. .... . ... . . ... . ... 157 

1073 WESTERN UNION ..... . .............. 151 
981 WORDPERFECT ..... .. ............... 135 

1037 WORKMAN & ASSOCIATES ...... . 111 

984 YOURDON ................ .... .. . 235,246 

ZAX ................... .. .................. 11 

FEATURES: 

Our May lineup of columnists 
begins with the Expert Advice 
group in the front of the book: 
Jerry Pournelle's Computing at 
Chaos Manor, Ezra Shapiro's 
Applications Plus, Wayne Rash's 
Down to Business, Brock N. 
Meek's COM1:, Don Crabb's 
Macinations, and Mark 
Minasi's OSI2 Notebook. Back in 
the Features section, under the 
heading Hands On, our two 
columns are Brett Glass's Under 
the Hood and Rick Grehan's 
Some Assembly Required. 

In addition, we'll have a 
feature that analyzes the latest 
advancement in microcomputing 
science, quantum technology. 
While standard microcomputing 
manufacturing techniques are 
starting to reach physical size 
and speed limits imposed by the 
physics of electron flow, 
quantum technology offers 
improvements that are' measured 
in orders of magnitude. Ifwe've 
been waiting for the emergence 
of the next "breakthrough" 
technology, this may well be it. 
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pS BYTE READERS! * 
TI Use BYTE's Telephone Inquiry Processing System 

Using TIPS can bring product information as much as 10 days earlier. 

SEND FOR YOUR 
READER I.D. CARD 

GET PREPARED 

CALL TIPS 

ENTER YOUR 
LD_ AND 
ISSUE NUMBERS 

ENTER YOUR 
INQUIRIES 

END SESSION 

1) If you are a new Reader or have lost your I.D. Card, circle #1 on the Reader Service Card. 
We will immediately send your personal TIPS Reader 1.0. Card. 

2) Write your Reader Number, as printed on your Reader 1.0. Card, in boxes in Step 5 below. 
(Do not add O's to fill in blank boxes) 

3) Write numbers fo r information desired in boxes in Step 7b below. 
(Do not add O's to fill in blank boxes.) 

4) 

5) 

6) 

7a) 

b) 

Now, on a Thuch-'lbne telephone dial: (413) 637-3170 and wait for voice commands. 

When TIPS says: "Enter Reader Number" 
(Enter by pushing the numbers and # - symbols enclosed in the boxes on telephone pad 
ignoring blank boxes) 
E nter 0 0 0 0 0 0 0 0 [ID [ID 

When TIPS says "Enter magazine code & issue code" 
Enter [] 00 [l] lID 00 00 

When TIPS says "Enter (next) Inquiry Number" 
Enter one inquiry selection from below (ignore blank boxes) 

Repeat 7a as needed (maximum 17 inquiry numbers) 

1. 0 0 0 0 00 00 6. 0 0 0 0 00 00 10. 0 0 0 0 00 00 14. 0 0 0 0 00 00 
2 . 0 0 0 0 00 00 7. 0 0 0 0 00 00 11. 0 0 0 0 00 00 15. 0 0 0 0 00 00 
3 . 0000 0000 8.0000 0000 12. 0000 0000 16.0000 00 00 
4. 0 0 0 0 00 00 9. 0 0 0 0 00 00 13. 0 0 0 0 00 00 17. 0 0 0 0 00 00 
5. 0 0 0 0 00 00 

8) End session by entering [ID 00 

9) Hang up after hearing final message 
If you need assistance, call (603) 924-9281. 

If you are not a subscriber fill out the subscription card found in this issue or, call BYTE Circulation 800-525-5003. 
' Domestic and Canadian Only! 
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POWER OLS OR 
THE THI II GLASS. 

You're paid to think. 
Sure, you play many important roles 

for your company. But most important, it's 
the way you think that's taken you this far, 
this fast. 

One way to get a little farther, a little 
faster, is to consider making the NEC Power­
Mate® 386/20 and PowerMate 2 part of your 
corporate climb. Because both help you do a 
faster, more thorough job of working and 
thinking. 

The PowerMate 386/20 is the one for 
sophisticated users with advanced applica­
tions. It's got the muscle and speed 
(20/8 MHz) to work with all off-the-shelf 386 
software, including Windows/386~M UNIX® 
and XENIX~ The power, storage and 
memory (up to 16 MB) to function as a fIle 
server. And add anyone of a broad range of 
peripherals and you're ready to tackle 

Cae Computers and Communications 

complex financial modeling, engineering or 
designing, as well. 

The PowerMate 2 was born to acceler­
ate your climb to the top. It's expandable. 
It's 80286-based and runs at 10/8 MHz. And 
it handles the day-to-day chores by deliver­
ing more than enough memory (up to 10.6 
MB) and storage to breeze through spread­
sheets, project management, even desktop 
publishing. 

Naturally, both power tools are part of our 
complete family of compatible, top-quality 
PCs. All backed by a $22 billion company. 

To learn more about power tools for the 
thinking class, call us at 1-800-NEC-INFO. 
(in Canada, 1-800-343-4418). You'll be 
making a call that 
shows you've 
really done some t....rvr 
thinking. " I:J '-t 
NEe Information Systems, Inc., 1414Massachusetts Ave ., Dept. 1610, Boxborough, MA 0I719 

Sofrware compliments of Three 0 Graphics, Inc. PowerMate is a registered trademark ofNEC Corporation . Windows~86 is a trademark and XENIX is a registered trademark of Mic rosoft Corporation. UNIX is a registered trademark of AT&T. 
Intel is a registered trademark ofIme l Corporation.@ 1988NECCorporation. 



The 
Tandy® 
4000LX 

To streamline your heavy busi­
ness workload, tum to the Tandy 
4000 LX. With its 32-bit Intel® 
80386 microprocessor operating at 
20 MHz, the 4000 LX delivers a 
new level of performance to data­
base management and sophisti­
cated computer-aided design. 

Two megabytes of zero wait-state 
memory make the 4000 LX ready 
to use with MS® OS/2, as well as 
MS-DOS® software. With this 
much memory standard, the Tandy 
4000 LX is also ready to use as the 

TAUOV_ 
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.'*3 u 
hub of a powerful multiuser office 
system running SCOTM XENIX® 
software. And as a network file 
server in a 3Com® workgroup, the 
4000 LX provides 20 MHz perform­
ance for exceptionally high-speed 
data transfer. 

The Tandy 4000 LX is highly ex­
pandable. Three front-panel device 
slots and eight expansion slots give 
power users the flexibility needed 
in configuring the optimum sys­
tem. VGA graphics for desktop 
publishing, an Intel 80387 math 

Tandy Computers: Because there is no better value~ 
Intel/Reg. TM and 386/TM Intel Corp. MS. MS-DOS and XENIX/Reg. TM Microsoft Corp. 
SCO/TM The Santa Cruz Operation. 3Corn/Reg. TM 3Corn Corp. 

Get the power 
and performance 

of Intel's 80386 
... at 20 MHz. 

coprocessor for math-intensive ap­
plications and SCSI technology for 
high-performance disk storage are 
but a few of the many expansion 
options available. 

The Tandy 4000 LX comple­
ments our Tandy 4000-a 386~ 
machine operating at 16 MHz. 
The 1MB Tandy 4000 is the cost­
effective solution for many high­
performance applications. 

The new generation Tandy 4000 
LX. From the best-selling family of 
PC compatibles made in America. 

Itadlo Ihael 
COMPUTER CENTERS 

A DIVISION OF TANDY CORPORATION 


