












































































































































































































faced to all other micros. Port R/W 
access time is 300 ns. Signetics, 811 
E. Arques Ave, Sunnyvale, CA 94086. 

Circle 267 

" GRAPH ALGORITHMS" presents a 
comprehensive view of graph theory 
coupled with these combinatorial 
methods. All of the recent progress 
concerning efficient algorithms for 
graph processing have been incorpor­
ated, yet the algorithmic aspects of 
this book have not been permitted to 
spoil the mathematical elegance of 
graph theory . $17.95. Computer 
Science Press, Inc., 91 25 Fall River 
Lane, Potomac , MD 20854. C ircle 184 

DEC LSI- I I users l l/Blue7 mounting 
box with power supply has improved 
control panel, backplane and TU58 
support. It accepts up to 8 of dual-ht, 
LSI-I I modules (7 option slots after 

insertion of LSI-11/2 or LSI-11/23 
CPU) and supports DEC's Model TU58 
dual drive tape cartridge device as a 
front panel-mountable option. 11 / 
BLUE7, an improved version of DEC's 
rank-mountable BA I I assembly, has 
quality features not found in the ori­
ginal product . Transduction Ltd., 
165 5-4 Rd. , Mississauga, 
Canada, L4W I Z4. Circle 173 

DISK SYSTEM. Incorporating SA-
4000 disk drives, Model 604 features 
include : 14.5 or 29 Mbytes/unit ( un­
formatted) , Winchester technology, 
compact size (I 9" RETMA rack­
mounting using only 7" of panel 
. space), low heat dissipation, 7.l M/ 
bits/sec transfer rate, optional head/ 
track storage (144 KBytes), plus an 
MTBF of 5000 POH typ. usage. Inter­
faces exist for hp 2100, 21 MX and 
I 000 series of minis, and DEC LSI­
l l/PDP-11. $6950. Dicom Industries, 
Inc, 715 N. Pastoria Ave, Sunnyvale, 
CA 94086. Circle 245 

IMAGE ARRAY PROCESSING sys­
tem IP 5000 stores up to I MB of data 
for single or multiple image arrays, has 
complete independence between re­
fresh memory and host computer ad­
dressability of memory, includes 
memory management and data control 
for direct high-speed access to refresh 
memory , includes a powerful, pipe-line 

processor to perform high speed image 
array processing and statistical analysis 
and performs pixel replica zoom of 
2: I , 4: I or 8: I in real time. DeAnza 
Systems Inc. , 118 Charcot Ave., San 
Jose, CA 9 5 13 I. Circle 170 

PLOTTING SYSTEM CoMPLoT CPS­
! I, a plotter and plotter controller, is 
said to give the highest resolution of 
any 11" digital plotter on the market , 
plus 4-switch-selectable step sizes (in 
Eng. or Metric) ranging from 200 to 
1000 increments/in . The pen moves at 
4000 steps/sec. (240,000 steps/min). 

Flat plotting surface and Z-fold paper 
let you see what you 're plotting. 
$5390. Houston Instruments, One 
Houston Sq ., Austin , TX 78753. 

Circle 190 

µP COURSE. Covering 8085/Z-80 and 
STD BUS is a fundamentals course 
that requires no previous micro ex­
perience. It's a hands-on, problem­
solving approach using traditional en­
gineering techniques which result in 
fully documented, producible pro­
ducts. Pro-Log Corp, 2411 Garden 
Rd , Monterey , CA 93940. Circle 271 

A unique Rianda MAXI 
for your Data General MINI: 

the 6250 Tape System . 
For the scientific laboratory, the oil industry, or wherever it's impor­

tant to have maximum storage in minimal space or 6250 GCR tape media 
interchange, here's one more Data General subsystem you won't find 
anyplace else: the Rianda 6250-bi_ts-per-inch tape drive and controller. 

ANSll/IBM media compatible, it's also compatible with Ampex, 
Keronix, Lear Siegler, and SCI computers, and it works flawlessly with your 
current Data General operating system without software modification . 

Rianda 6250 formatter and Tape Drive subsystems are also available 
interface compatible with your CPU adaptor designed for Datum, Pertee, or 
Wang co N RZI or PE formatters for other computers! 

6250 Tape Drive subsystems, configured to your specifications, can 
be delivered in 30-60 days from: 

D LTD . 
2535 Via Palma Ave.• Anaheim, CA 92801 • (714) 995-6552 
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Unique, patented circuits make an extraordinary difference .. at ordinary prices. 

Black Demon switching power supplies utilize a pulse width 
modulated power conversion circu it to achieve 70,000 hour 
MTBF at 80°C baseplate for AC to DC models. At 40°C baseplate, 
where most companies specify 70,000 hour MTBF, ours 
is 350,000. Black Demons also feature an exclusive, patented 
one-transistor switch circuit controlled by a single DC voltage, 
eliminating the core saturation failure mode problems 
experienced in conventional switchers. It all adds up to a 
better buy at essentially the same prices as the others. 

AC to DC Models 5.25 to 48V I 1.5 to 1 OA 

Input Voltage: 

Efficiency: 

95-130 VAC, 47-440 Hz, single phase or 
130 to 180 voe. (220V nominal AC input is optional ) 
74% min.@ 5V output I 80% min.@ 48V output 

Reliability : 70,000 Hr. MTBF @ 80°C Baseplate I 350,000 Hr. MTBF@ 40°C Baseplate 

Maximum Maximum 
Output Output Minimum Power Loss 

Model No. Voltage• Currenr • Efficiency (Watts)t 

AS S-10 S.2S :!:0.2% 10 A 74% 18.S 

AS 12-S 12.00 :!:0.2% SA 77% 18 

AS 1S-4 1S.OO :!:0.2% 4A 78% 17 

AS 28-2.2S 28.00 ::t0.2% 2.2S A 80% 16 

AS 48-1 .S 48.00 ±0.2% 1.S A 80% 18 

DC to DC Models 5.25 to 48V / 1.2 to 10A 

Input Voltage: 10-14 voe, 20-32 voe, or 38-56 voe 
Efficiency: 62% min . @ 5V output I 80% min. @ 48V output 
Reliability : 68,000 Hr. MTBF@ 80°C Baseplate I 320,000 Hr. MTBF@ 40°C Baseplate 

Output Maximum 
Model Input Voltage • Output 

Number Voltage (VDC) ± 0.2% (VDC) Current .. 

1 DS S-10 12 S.2S 10 A 
2DSS-10 28 S.2S 10 A 
4DSS-1 0 48 S.2S 10 A 

1DS12-S 12 12 4.S A 
2 DS 12-S 28 12 SA 
4 DS 12-S 48 12 SA 

1DS1S 12 1S 3.6 A 
2 DS 1S 28 1S 4A 
4 DS 1S 48 1S 4A 

1DS28 12 28 2A 
2 DS 28 28 28 2.2S A 
4 DS 28 48 28 2.2S A 

1DS48 12 48 1.2 A 
2 DS 48 28 48 1.3 A 
4 DS 48 48 48 1.3 A 

•optional voltage features available. See Literature . 
.. 10% minimum load required for regulation. 

Minimum 
Efficiency 

62% 
70% 
72% 

63% 
73% 
7S% 

63% 
74% 
76% 

64% 
76% 
78% 

64% 
78% 
80% 

Output voltage is limited for safe ope•ation at less than minimum specified load. 
tThese specifications apply for nominal Input voltage and maximum load. 

Maximum 
Power Loss 

(Watts)t 

32 
22.S 
20.S 

32 
22 
20 

32 
21 
19 

32 
20 
18 

32 
17.S 
1S.S 

Operating Specifications-All Models 

Line Regulation: 
± 0 .05% or ±10mV maximum (whichever is 
greater) over specified line range at half load. 

Load Regulation: 
0.2% or 1 OmV maximum (wh ichever is 
greater) from 10% minimum load to full load. 
Ripp le: 
0.8% or 1 OOmV peak to peak maximum from 
all sources, whichever is greater. (33 KHz 
typical) 

Transient Response: 
2% or 0.35V maximum over/ undershoot w ith 
return to regulation in less than 250µ seconds 
after a 50% to 100% or 100% to 50% load change 
at a 1 A/ µ. second rate. 
Temperature Coefficient: 
0 .015%/° C maximum. 

Temperature Range: 
Operating : 0° C to +80° C baseplate @full 
rated power. Storage: -55°C to +85° C . 

Additional Features 
Electromagnetic Interference: 
Input and output filters and internal noise 
cancellation suppress radiated and conducted 
interference. 

Remote Error Sensing: 
Standard on all units . 

Short Circuit/ Overload Protection: 
The unit will withstand a short circuit or 
overload of unlimited duration. Normal. 
operation automatically resumes upon 
removal of short or overload . 

Output overvoltage protection: 
The output is internally limited to 130% of rated 
output voltage in event of internal failure . 

Input Overvoltage Protection: 
The unit will withstand 150% of nominal input 
voltage indefinitely. Normal operation 
resumes upon removal of overvoltage. 

Reliability: See Tables at left. 
@ 80° C to baseplate MTBF is 68,000 hours ; 
@40°C baseplate MTBF is 320,000 hours. 
Calculations per MIL-HDBK-2178 ( 7Te factor 
Ge with appropriate 7TQ factors) are based 
on maximum input voltage and full rated 
output current. 

Send for Literature Detailing 
Optional Features. 

WARRANTED FOR 5 YEARS! 

CALL OUR ENGINEERING SALES OFFICE IN YOUR AREA FOR COMPLETE DATA AND PRICES 
Arlzon1 , Phoen lK Florldl, Goral ::>prings K1n111 , Wichita New Yortt, Albany Penn1ylnnl1, Plttsbu1 
Phone: (602) 894-2335 Phone: (305) 752-7520 Phone: (316) 264-2662 Phone: (518) 456·6667 Phone: (412) 961-0414 

C1lllornl1 , Anaheim Florld1, largo M1a11chu11tt1, Boston New Yortt , Bufla lo Tex11, Dallas 
Phone: (7 14) 634·9211 Phone: (813) 536·8536 Phone: (617) 245·0250 Phone: (7 16) 632·7880 Phone: (21 4) 387-2489 

~~~~::7;~=3~~~H.~::~h Georgl1, Atlanta Mlchlg1n, Detro it New York, New York Tex11, Houston 
Phone: (404) 233-6679 Phone: (313) 576·4706 Phone: (516) 487·3966 Phone: (713) 988·0991 

(404) 981 ·9753 
New Yortt, Rochester ~::~~~~~)·s~~~~~1:5 C111tornl1 , Los Gatos Mlnn11ot1, Mlnneapolls 

Phone: (408) 354-6496 ~~~~~:·8r~>:8~-2700 Phone: (812) 861 ·3343 Phone: (716) 482·3000 

~~~~~~,~~·4~~~~~ Ml11ourl , St . Lou is New Yortt, Syracuse ~::~~~(\~21·::fa417 lndl1n1, lnd l1n1polls Phone: (314) 589·1220 Phone: (315) 637 ·9383 
?hone: (317) 844·2800 

~~:e~(~Oo~:~~g~~isv111e Color1do, Denver New Mexico, A lbuquerque Wl1con1ln , Milwaukee 
Phone: (303) 666·4154 ~0h~~.7M~) ~ef.~1111 Phone: (505) 294·6406 Phone: (414) 527· 1500 

Connecticut, Mer iden New Mexico, Lu Cruces Penn1ylnnl1, Phll1delphia 
Phone: (203) 237·9232 K1n111, Kansas City Phone: (505) 524·0126 Phone: (215) 625·9515 

Phone: (913) 381 ·000• 

Europa: ADTECH INTERNATIONAL , Subsidiary of Adtech Power, 46 BD, Roger Salengro, 78200 Mantes La Ville , France. Tel. 47 /b:J01+ 
DISTRIBUTORS: Call Kathy Nelson, Distributor Products Group, 1714) 634·9211 , for the name of a distributor near you. 

Black Demon Switchers are also manufactured in Europe. See Ad on next pages. 

ADTECH POWER, INC., 1621 S. SINCLAIR ST., ANAHEIM, CA 92806. (714) 634-9211 e TELEX 68-1498 
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Fast 
reliable 
printer. 

The DC-16068/ DC-21060 discharge 
printer prints 16 or 21 column alpha­
numerics in a 5 x 7 dot matrix format. 
Its MTBF is 3.0 million lines on 2.25" 
paper costing about 3/4¢ per foot. Just 
3.8" H x 5.4" W x 5.5" D, it is as low as 
$120 in 100 quantity . Other printers 
with interface electronics available. 

Call or write HYCOM, 16841 Armstrong 
Ave., Irvine, CA 92714 - (714) 557-5252 

HYCOm 
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New Products 

GRAPHIC TERMINALS support light 
pen, joystick , tablet, digitizers and 
other graphic peripherals. Each 
DYNAGRAPHIC Terminal comes with 
a built-in Terminal Support Software 
package and offers a Host/Terminal 
FORTRAN Software option. This al­
lows "non-computer" people to gene­
rate and interact with sophisticated 

graphic displays using Light Pen and 
Keyboard and simple FORTRAN 
calls for their applications programs. 
IMLAC Corp., 150 A St. , Needham 
Heights , MA 02194. Circle 172 

LIGHT PEN. Model LP-700 provides : 
completely self-contained electronics , 
single-voltage ( + 5) supply , light and 
activation TTL-compatible output 
levels optional, luminous sensitivity of 
1.0 ft . L (adjustable) and response time 
under 30 ns. Push tip , slide button. 
Information Control Corp., 961 0 
Bellanca Ave ., Los Angeles , CA 90045 . 

Circle 188 

GRAPHICS DIGITIZER. Designed for 
graphics input , Class III provides high 
durability and convenience. The digi­
tizing surface is thin, only 1 /2" thick, 
making operation natural. This low­
profile surface is constructed of hard 
formica encased in a sturdy frame so it 
takes heavy-duty use. It comes equip­
ped with a completely electronic pen 
with no mechanical parts to wear out. 
The pen tip is tapered to improve 
work visibility. It offers 400 !pi reso­
lution , switch selectable point and run 
modes, and a choice of 3 interfaces, 
16-bit parallel binary and BCD, RS-
232C or GPIB. Talos Systems, Inc., 
7 419 E. Helm Dr. , Scottsdale, AZ 
85260. Circle 162 

COLOR GRAPHIC/image system 
5 216 hard ware enables users to recon­
figure from alphanumeric/graphic dis­
plays to sophisticated image-processing 
and analysis applications. The 5216 
has a comprehensive software package. 
Includes 2D and 3D packages, image 

and analysis program , and interactive 
list processing software. Peripherals 
and accessories include keyboards , 
joysticks, track balls, graphic tablets, 
graphic printers, cartridge and floppy 
disk drives. Aydin Controls, 414 Com­
merce Dr., Ft. Washington, PA 19034. 

Circle 163 

TAPE DRIVES are available in sizes 
from 7 to 10-1/2" with speeds ranging 
from 12.5 ips to 7 5 ips and recording 
densities up to 1600 cpi. Also , Super 
Series cartridge disk drives come in 
front-loading and top-loading configu­
rations. Storage capacities are from 2. 5 
to 20 Mbytes . Perkin-Elmer , Memory 
Products Div., 7301 Orangewood Ave., 
Garden Grove , CA 92641 . Circle 169 

LOW-PROFILE SOCKETS 703-53XX 
series has a Kapton sealing strip which 
is punched over the socket pins to seal 
off each pin cavity in the base o f the 
socket body to prevent sold er from 
rising, or wicking up the socket pin in 
wave soldering. It adds a dielectric bar­
rier , preventing shorting of long IC 
leads to the PC board ' s e tched circuit­
ry. Cambion, 445 Concord Ave., Cam­
bridge , MA 02238 . Circle 171 

EMULATOR TERMINAL MicroSys­
tem Emulator-Series 2000, when con­
nected to a host computer, lets that 
computer serve as a µP development 
system to solve hardware/software 
needs with microprocessors emulated 
(6800, 6802, 8048, 8080, 8085A, 
Z80A and soon 8049 , 8041 , 8035 , 
8039 , 8748 , 8021). The Emulator can 
be used as a terminal with dedicated 
µP development systems from Intel, 
Motorola and Zilog, thus allowing any 
such system to support a variety of 
µP types offered by other manufac­
turers. It operates up to 6MHz, allow­
ing real-time emulation of fast µPs. 
Real-time operation of the Emulator 

extends to an optional real-time trace 
capability - a valuable debugging tool 
that lets the user track the step-by-step 
performance of his design at full-rated 
speed . Real-time trace capability also 
provides a record of 128 past opera­
tions so that program faults are quick­
ly uncovered . Series 2000, $4500 ; 
emulator cards, $1000-$1500. Milleni­
um, 19020 Pruneridge Ave., Cuper­
tino, CA 95014. Circle 156 



"6502 ASSEMBLY LANGUAGE 
PROGRAMMING," by Dr. Lance 
Leventhal contains: ( 1) over 80 pro­
gramming examples with standard 
format, including flowcharts, source 
programs, object code and text , (2) 
each 6502 instruction full explained, 
(3) 6502 Assembler conventions. (4) 
programming the 6502 interrupt sys­
tem, (5) 6502 1/ 0 devices and inter­
facing methods and more. 550 pgs. 
$9.50. Osborne /McGraw-Hill , 630 
Bancroft Way , Berkeley, CA 94710. 

Circle 155 

TAPE CARTRIDGE sysems offer: (!) 
up to 15-mb capacity ( 6400 bpi) on 
one 3M 1/ 4

11 
DC-450 Cartridge, (2) 

software compatible to DEC TM!! / 
TU!O 1/2

11 
tape system and (3) true 

DMA 24K byte data rate. TS-160 Data 
Cartridge Magnetic Tape systems have 
controller, drives, cabling, mounting 
hdw , documentation and diagnostic 
software. Western Peripherals, Div. of 
Wespercorp , 1100 Claudina Pl. , Ana­
heim, CA 92805. Circle 159 

GRAPHIC TERMINAL. Graphic 7 
provides the whole picture by drawing 
bright, crisp vectors and symbols 
rapidly, Benchmark tests with actual 
time measurements show it excells at 
refresshed cost/performance. It inter­
faces directly to mainframes via an 
RS-232 time-share link. The Graphic 
7 dual µPs will handle the graphics. 
Sanders Associates, Inc., Daniel Web­
ster Hwy. , Nashua, NH 03061. 

Circle 160 

COLOR PLOTTERS. Model 1453 
gives 4-pen, programmable multiple­
color plotting; 15 5 3 is a one-pen plot­
ter with high-speed/high resolution. 
Both plot at I 0 ips. Both give multi­
colored graphics over a plotting area of 
11

11 
by 144'. From $6K. Nicolet Zeta 

Corp., 2300 Stanwell Dr., Concord, 
CA 94520. Circle 161 

" USER'S GUIDE ", a free 78-pg. book­
let, contains articles that focus on: de­
signing with µPs (for non-computer 
ex perts), engineering design approach 
to µPs , µP architecture, 6800, 8080/ 
8085 and Z80 architectures, single­
chip µPs, Pro-Log's STD BUS, etc. Pro­
Log Corp., 2411 Garden Rd ., Mon­
terey, CA 93940. Circle 157 

MICRO BIN provides mounting space , 
power and control for four LSI-I I /2 
or LSI-11 / 23 series modules in a small, 
form-factor package. Featured in the 
micro bin are: four slots for double 
height 5.2 in . X 8 .9 in. modules ; LSI-
11 (Q-bus) backplane; power and cool­
ing for modules; mounting hardware; 
control panel; and external connection 
for optional remote restart switch. 
ACS, Inc ., I 00 Fourth Ave., Garden 
City Park , NY 11040. Circle 276 

EDIT BUFFER accessory (EBA) pro­
vides users with off-line text editing 
capability on TermiNet 200 KSR and 
1232 KSR printers. The EBA allows 
reception, temporary storage, and 
transmission of messages or data en­
tered from the printer keyboard or 
the communication line. The EBA has 
21 commands offering full editing ca­
pability , with or without line numbers , 
including string and line deletion, al­
teration and insertion. Storage capacity 
is provided by 4K , 16K, 32K, or 48K 
bytes of solid state memory . 4K buf­
fer - $460. General Electric, Data 
Communication Products, Waynes­
boro, VA 22980. Circle 285 

VIDEO PROCESSING MODULES . 
Beginning with a colorizer configura­
tion, having a 4-bit resolution for each 
of three channels - R , G , and B, the 
devices operate in conjunction with a 
general purpose µP . The units include 
an A/D converter, D/A converter and 
R.G. B. encoder. The configured mod­
ules will internally generate a color 

display which facilitates the education 
of the user in R.G. B., as well as their 
combinations, in four sequential verti­
cal columns across a standard color 
monitor. This will produce 4096 col­
o rs. The unit has the ability to update 
the colorizer signal every 60th of a 
second. G.E.S.I ., 1440 San Pablo Ave., 
Berkeley , CA 94 702 . Circre 278 

STATISTICAL MULTIPLEXER , 
Supermux 480, is for use in networks 
serving printers and terminals with 
XOFF capability. The unit reduces 
CPU load and eliminates errors and 
data loss due to line delays and ' 
"hits". The 480 cuts data communi­
cations costs by replacing multiple 
telephone lines with a single , higher 
speed facility and eliminates trans­
mission errors by temporarily storing 
data , checking for errors and, if nec­
essary, retransmitting. Four channel 
model, $ 1500; 8 channel , $2500. 
Infotron Systems Corp., Cherry Hill 
Industrial Center, Cherry Hill, NJ 
08003. Circle 291 

Ad tech 
BlackDemon 

Switchers. 
(See Ad on preceding pages) 

Available through these 
key distributors: 

Allied Electronics 
Ancrona Corp. 
Cabot Associates Inc. 
Classic Components 
Component Specialties Inc. 
CTI Data Systems 
Electronic Parts Co. 
Electric Control Devices 
Fairmont Electronic Sales Corp. 
George Instrument Co. 
GMI Distributors 
Mac Bearing Co. 
MS Electronics 
Mainline Electronic Supply Inc . 
Marks ' Enterprises 
Midwest Associates Inc. 
Moe Electronics 
Newark Electronics 
Olive Electronics 
Parts Mart Corp. 
Philadelphia Electronics 
Pioneer Electronics 
R&S Electronics 
Ralph 's Electron ic Supply 
RPS 
Stark Electronics 
Summit Distributors 
Zack Electronics 

Just call your nearest 

Adtech .---• 

Distributor 
and get 

acquainted. 

DISTRIBUTOR PRODUCTS GROUP 
ADTECH POWER . INC. 1621 S. SINCLAIR ST . 

ANAHEIM . CA 92806 (7 14) 634·9211 TELEX 68· 1498 
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Talos ...... ... ...... . . .. ..... . . . .. . . .. . .. . . . . . .. I 1 
TEC . . .... .. .... . .... . .. ...... .. . . .. . . . .. .. .... 43 
Televideo . ... . ... ........ . .... . . .. .. .. ..... . . . .. . 32 
Trilog . . . ... ... ...... .. ......... . . . . .. . . . .. .. .... 3 
Triple I . . . . ... . .. .. .. .. ... ... ... . ....... . ....... 72 
Western Peripherals .. . .... . . . . . ..... . . . .. .. . . ... . . . .. 7 
Xylogics . .. .... . ... . . . . ........ . , . . . . . . . . . . ... . . 14 

Sales Offices 
NEW ENGLAND and UP STATE NEW YORK: John A. 
Garland (617) 934-6464 Box 3 I 4 SIIS , Duxb ury, MA 02 33 2 

MID-ATLANTIC and SOUTHEASTERN STATES: Ed Shaud 
(215)688-7233 P.O. Box 187 , Radnor, PA 19087 

MIDWEST an<l TEXAS: Hank Bean (3 12) 4 7 5- 7173 
2633 Hillside Lane, Evans ton , IL 60201 

WESTERN STATES : Al Puetz (2 13) 478-3017 
924 Westwood Blvd . Suite 610 , Los Angeles , CA 90024 

JAPAN : Hiro H. Irie (03) 311 -1746 In tl. Business Corp., 11-8 
Narita-Higashi 1-chome, Suginami-Ku, Tokyo 16 0 
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New Products 

LSI-11 MEMORY . Adding one Bank-Switch Contro ller 
BSC-256 ($300) , adds 2M B ; two add 4MB. Add a nother 
RMA-032 (32K-by-16-bit R AM) , $12 00 ; RMS-01 6 (16K­
by- 16-bit ( ROM ) , $300 . Digial Pathways Inc ., 4151 Middle­
field Rd ., Palo Alto, CA 943 0 6 . Circle 158 

RASTER-SCAN SYSTEM provides clarity and concisen ess 
afforded by monochrome resolutions as high as 1280 x 
102 4 and full-color versions to I 024 x I 024 pixels . Since 
these systems can be expanded from a single monochrome 
memory plane to a number of p lanes that support the full 
range of gray scales or colores required, users can start-o u t 
and add-o n as needed . Monitor control module operates up 
t o 12 monitors , mix TV /Vid eo and remotely monitor - as 
well as fill areas outlined in the bit-m ap memory - and 
a llows RS232 interfacing with a keyboard , trackball, joy­
stick or graphics tablet . Genisco Computers , 17 805 Sky 
Park Circle Dr., Irvine, CA 92714. Circle 166 

CUSTOM IC prototypes in 6 wks. for $5k (or less) are pos­
sible becuase the circuit components (the first layers) are in 
p lace when you start designing ; you connect them to make 
the circuit for your application. The form etches the sixth 
layer (interconnec tions) to produce your circuit. Once we'll 
make productions run s from 5000 to half a million parts. 
Monochip Design Kit, $5 9. Interdesign , 1255 R eamwood 
Ave., Sunnyvale , CA 9 4086. Circle 165 

" PARALLEL MODE HIGH DENSITY Digital R ecording -
Technical Fundamentals ," discusses the merits and short­
comings of 3 encoding schemes, with emphasis on E-N RZ . 
Separate chapters deal with data formatters and multiple 
recorder synchronization which provides a good working 
knowledge of high-density digital record / reproduce sys­
tems. 88 pp. $15. Bell & Howell Datatape Div., 300 Sierra 
Madre Villa, Pasadena , CA 91109 . Circle 174 

HARD DISK DRIVES . Available in 3 configuratio ns u p to 
70 Mbytes. This family of devices grows to 300 Mbytes. 
Because the fixed media Series 5300 utilizes advanced Win­
chester technology it offers low cost-ow nership . Kennedy 
Co ., 540 W. Woodbury Rd ., Altadena, CA 9 1001. Circle 168 

IMAGE PROCESSOR . This system has J 2K firmwa re and 
up to 48 Mbytes of dynamically allocatable refresh im age 
memory and graphics . I ts field upgradeability through op­
tions such as expandable memory, video input and output , 
as well as TV rates for videotaping. Vision One/ 20 provides 
stand-alo n e full feature image processing and interfaces to 
numerous host computers. Dynamic refresh memory par­
titioning allows for different applications. R eal-time roam­
ing , with window sizes 5 12 x 5 12 pixels or larger , through 
the data base, as well as 2X and 4X zoo m ing and 3 x 3 con­
volution at 70 MIPS are implementable in real-time. Comtal , 
Box 5087, Pasadena, CA 91107. Circle 164 

IMAGE PROCESSING SYSTEM , GM R-27 0 provides you a 
pipeline image processing tailored to fit your application . It 
combines the best features of the GM R-27 line of high­
speed graphic display systems with a special package of im­
age processing features. Features include : convolution, 
im age multiplication a nd ratioing , zoom a nd pan, 512 x 
512 panning window on a I 0 24 x 1024 image , function 
memories, pseudo-color tables , and plug-compatible inter­
faces for most minis . Grinnell Systems, 2159 Bering Dr ., 
San Jose , CA 9513 1 Circle 167 



Designers' Notebook 
Designing Power Supplies To Cope With Brownouts 
Low-voltage brownouts create a dif­
ficult problem for engineers using 
linear-regulated power supplies. The 
line voltage range directly affects the 
amount of power that the linear regu­
lators must dissipate . Regulators 
designed for low line voltage dissipa­
tion consume large amounts of power 
at high line potentials. A new class of 
devices - three-terminal switching 
regulators - avoids this dissipation 
problem. When the power line voltage 
varies , the regulators automatically ad­
just the input current to keep the dis­
sipation constant. The designer can 
now combat brownout conditions 
with these self-controlling power con­
servation devices . 

Available in the 60W to 360W out­
put range , these regulators cover +4.5 
to +30 Vat up to 12 A (3T12AP) and 
- 4 .5 to - 30 V up to 5 A (3T5AN) . 
Each unit converts unregulated high 
voltage (+10 to +40 V) , low-current de 
power to regulated lower voltage , high­
current with little Joss . The load deter­
mines the input power to this device , 
not the input condition . 

As an example of how to use 
switching regulators to design a supply 
which operates at low line potential , 
consider the I 2 V, 10 A supply in 
Fig 1. Assume the supply should oper­
ate from a max . line voltage of 135 V 
to the min. line voltage possible. To 
calculate this minimum , you must de­
termine the ratio of min . to max. in­
put voltages for the regulator and set 
this equal to the ratio of low-to-high 
line voltages . In this example for the 
3Tl 2AP , input ranges from +5V (3V 
above the output) to +40 V (rated 
max) . Setting this ratio equal to line 
ratio and solving for the unknown low 
line voltage , 15 /40 = X/ 135; X = 51 
Vac. Even for a brownout 51 Vis con­
servatively low. 

You can calculate nom . rms trans­
former output in a similar manner by 
using nominal 115 V for ac input and 
noting that 40 V is transformer secon­
dary peak potential . Calculate rms 
ratio from (X/40)/y2 = 115/135 , 
where y2 indicates ratio of the sine 
wave peak to its rms value . Then , X= 
24 Vac. You must size this 24-volt 
step-down transformer to accommo-

date increased current and power dis­
sipation at low line voltage. 

Designing a multiple-output supply 
brownout operation, such as the ±5 
and + 12 V unit (Fig 2) follows the 
same method , except that it uses the 
3T5AN regulator to derive the neg. 
output from a pos. input. In this sup­
ply , the most pos. voltage determines 
the lower regulator input limit. Since 

the most pos . voltage is the same as in 
the first system , the regulator input 
range is the same and brownout per­
formance is identical. 

Forest Sass , Boschert Inc., Sunny­
vale, CA . 

Rate this design: circle 7L, 7M 
or 7H on Reader Inquiry Card. 

+15 to +40 V 
(input de) Switching Regulated 

~ 
Reg ul ator +12 v 
3T12AP 0 to 12 A 

ac 

I Power 

Fig 1 3T12AP switching regu lator provides a regulated output and maintains constant input 
power by reacting only to t he load. If the inpu t d rops, t he transferred power rema ins the same 
and t he inpu t cu rrent increases. 

ac 3 
,,~, 3 

+15 to +40 V 
(input de) 

I 

Switching 
Regulator 
3T12AP 

Switching 
Regulator 
3T12AP 

Switching 
Regulator 

3T5AN 

Regulated 
+12 v 

0 to 12 A 

Regulated 
+5 v 

0 to 12 A 

Regulated 
-5V 

0 to 5 A 

Fig 2 The add ition of severa l regulat o rs can provide mult iple ou ;put voltages. Note that -5 V 
outpu t is derived from t he positive de input. 

Bi-Directional Handshaking 
Over A Single Wire 
Handshaking is a bidirectional proposi­
tion. After a computer signals a con­
troller , the controller must somehow 
pass an answer back to the computer. 
We have for several years been success­
fully using bidirectional communica­
tion over a single signal line to effect 
handshaking between a computer sys-

tern and its peripherals . The accom­
panying figure details this scheme. 

Operationally , the sequence begins 
with the service request at the device 
going HIGH at the logic input, sup­
plying base current into Q2 • The col­
lector voltage at Q 1 (the communica­
tion line) is the sum of the base-emit-



ter vo ltage of 0 2 and the saturation 
co ll ector-to-emitter voltage 0 1 , ap­
proximately one volt. Thus the com­
munication line drops to about one 
volt. Simultaneously, the collector of 
0 2 (the sense line) drops nearly to 
ground. 

At the con trailer end, a diode in 
series with the signal from the com­
munication line results in a logic sig­
nal to be sensed by the con troll er. 
The con trailer responds to this logic 
signal by raising the response line, sup­
p lying base current to 0 3 . The collec­
tor of 0 3 (the communication line) 
drops nearly to zero volts , robbing co l­
lector current from O 1 (and the base 
current from 0 2 ) at the other end of 
the communication line. This results in 
0 2 switching off and the rise of the 
sense line. 

In summary, the logic input at the 
device end has signalled the controller 
by producing the logic signal at the 
contro ll er end . The controller's re­
sponse is to switch the sense line at the 
device end . The handshake is 
complete. 

John Meng, Lawrence Berkeley 
Lab, U. of Cal., Berkeley, CA. 

Rate this design: circle 8L, 8M 
or SH on Reader Inquiry Card. 
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Data ready or data transfer 
complete at this edge. 

One handshaking sequence over a bidirectional communication line . 
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Pseudorandom Sequence Length Calculator 
The way this pseudorandom sequence 
(PRS) length calculator device works is 
as follows. Upon receipt of a start, the 
contents of the shift register are syn­
chronously loaded into the register (at 
the non-data shift edge of the clock) 
and the counter is cleared. The com­
parator output (reclocked to eliminate 
decod ing glitches) is applied to the 
counter enable. As long as the compar­
ator doesn't indicate identity, the 
counter counts each clock period. 
When identity occurs, the counter is 
stopped and then contains the number 
of clock periods necessary for the PR 
sequence to repeat, i.e. the length. l 
have not attempted to show minimal 
(probably 2 - 3 chip) design of the 
control logic. 

Robert W. Landley , RCA/Govern­
ment and Commercial Systems/Missile 
and Surface Radar Div. , Box 997, APO 
San Francisco. 

Rate this design: circle 9L, 9M 
or 9H on Reader Inquiry Card. 
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Plotting &_sternCPS-11 

Digital plotter and 
microprocessor based controller 
combine tovravide 
high performance 
plotting 
The C¢MPL¢r® CPS-11 is a plotter and plotter 
controller designed to meet your plotting ap­
plications ... whether on line or remote. 

The field proven plotter incorporated in the 
CPS-11 gives you the highest resolution of 
any 11" digital plotter on the market today-
4 switch selectable step sizes (in English or 
Metric) ranging from 200 to 1000 incre­
ments/inch . The pen moves at a remarkable 
rate of 4000 steps per second (240,000 steps 
per minute). The flat plotting surface and Z 
fold paper let you see what you're plotting 
while it's being plotted . 

The plotter controller utilizes a microprocessor 
to provide automatic detection and cor­
rection of transmission errors, local genera­
tion of alphanumeric characters, circular 
buffer memory, and greatly simplified host 
computer software. The controller can either 
operate the plotter remotely from a host 
computer or serve as a sophisticated compu­
ter interface · whichever fits your specific ap­
plication. 

For complete information on how the CPS-11 
can upgrade your plotting capabilities for 
only $5 ,390, * call or write Houston Instrument, 
One Houston Square , Austin , Texas 78753. 
(512) 837 -2820. For rush literature requests 
or sales office information . persons outs 1de 
Texas call toll free 1-800-531-5205 In Europe 
contact Houston Instrument . Rochesterlaan 6 
8240 Gistel Belgium . phone (059) 27 74 45 

haust:an I DIVISION OF BAUSCH & LOM• o 

instrument 
"the graphics - recorder company" 

• U.S. Domestic Price Only 
Circle 57 on Reader Inquiry Card "' Registered Trademark of Houston Instrument 
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