












































































































































































Personal Computing 
Can Help You 

Forecast trends 
Retrieve records quickly 

Learn a language 
Control inventory 

Improve investments 
Figure your taxes 

Produce flawless documents 
Estimate costs 

Schedule jobs 
Make logical decisions 

Have fun with games and 
do many other useful projects. 

If you're not afraid to do it yourself (or with a friend) 
with a personal computer, this is the magazine for you. 
We show you how to use a computer to solve all the 
above problems quickly and have fun doing it , not how 
to build or repair a computer. 

Introductory Combination Off er 
$15 for both 

D I accept your combination o iler fur $ 15 . 
D I wan t on ly Personal Compuring for $ l·t 
D I want only The Best of Personal Compuring for $7 .50 . 

(Please print or type) 

Each month, our informative , easy-to-read articles 
bring you ready-to-use application programs; just type 
them in and tell your computer to run . In addition, we 
feature tutorial articles showing you how to plan and 
write your own programs , using professional methods 
and the latest programming techniques. 

Check enclosed or charge my: 

D Master Charge D Visa 

Account# 

006 

I I I I I I I I I I I I I I I I 
Name ___________________ _ Signature __________ _ 

Address __________________ _ Card Expiration date _______ _ 

Ci ty __ ____ _ I I I I I digits above date 

Mail to: PERSONAL COMPUTING, 1050 Commonwealth Ave., Boston, MA 02215 Offer ends June 30, 1980. 
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This is 3M's DC-600 HC Data Cartridge for 
disk back-up. It's just 4" x 6" x •/,''.Yet it holds a full 
67 megabytes of formatted user information (144 
megabytes unformatted). And most surprisingly, it 
only costs about thirty dollars. 

The marvel that makes it work is our 
HCD-75 Data Cartridge Drive. At 4 .6" x 7" x 8.6" 
(19" deep with controller/formatter module) it's 
the smallest full-capability back-up system 
available today. And its storage capacity 
makes it the most economical, too. 

You see, the HCD-75 drive unit 
eliminates the need for costly multi­
track heads. Instead, it uses a new 
tape head which features automatic 
positioning to any of the tape's sixteen 
tracks. The result is a storage capacity 
much larger than ever before possible 
with data cartridges. Which also makes it 
suitable for other mass storage applications. 

Extensive use of microprocessors in the 
HCD-75 make it the world's first truly intelligent 
cartridge drive system. Other than initial 
commands, all tape drive functions are controlled 
locally. So the host computer system can remain 
free for other functions. What's more, the HCD-75 
features sophisticated error detection and 
correction capabilities. And to insure system 

performance, self-test diagnostic 
routines run continuously. Even when 
the system is not in use. 

Will wonders never cease? 
for more information, 

check the listing on the next page 
for the representative nearest you. 

Orwrite: Data Products Division/3M, 
Bldg. 223-5E/3M Center; St. Paul, 
MN 55144. 

THE DISK BACK-UP SYSTEM 
THAT'S SUDDENLY W\Y OUT FRONT. 

3IVI 



3M M'D\ PRODUCTS 
REPRESENTATIVES 

Data Products/3M 
3M Center, 223-5E 
St. Paul, MN 55144 
612/733-8892 

WEST 
Hefte Industries, Inc. 
Los Gatos, CA 
408/264-8319 
CTI Data Systems, Inc. 
Long Beach, CA 
213/426-7375 
P.A. R. Associates 
Denver, CO 
303/355-2363 
PSI System s, Inc. 
Albuquerque, NM 
505/881-5000 

MIDWEST 
OASIS Sales Corporation 
Elk Grove Village, IL 
312/640-1850 
Carter, Mccormic & Pierce, Inc. 
Farmington, Ml 
313/477-7700 
The Cunningham Co. 
Houston, TX 
713/461-4197 

EAST 
J .J. Wild o f New England, Inc. 
Needham, MA 
617 /444-2366 
Wild & Rutkowski, Inc. 
Jericho, Long Island, NY 
516/935-6600 
COLrlNS-CO., Inc. 
Orlando, FL 
305/423-7615 

3M 
Circle 51 on Reader Inquiry Card 

New Products 

TAPE FORM ATTER TDF 4050 For­
matter - now installed internally in 
th e industry-proven , dual-format TDI 
l 050 Synchronous Tape Transport -
negat es need for an ex ternal formatter 
to control the R/Wing of data . The 
TDF will R/W ANS I, IBM and ECMA­
co mpatib le tapes and will work with 9-
track 1600 bpi PE and 800 bpi NR ZI 
tape drives and 7-track 200 /566/800 
bpi RZ I tape drives. It 's co ntained 
o n one 19

11 
X I 0

11 
PC board and can 

co ntro l from I to 4 tape transports -
at same or half speed , o r a mix of dif­
fere nt formats with dual stack heads. 
It can handle 6 different tape drive 
speeds . It can R/ W PE and NRZI at 
specified speed or ha lf that speed 
when drives of different speeds are 
co nnected. Ta nd berg Data In c., 4060 
Morena Blvd ., San Diego, CA 92117. 

Circ le 254 

BUS EXP AND ER ew unit provides 
Optical Isolation for in st rument being 
o perated from th e IEEE-488 BUS. 
Model 4830 allows Isolation of a single 
instrument o r a co llection of up to 14 
in st ruments from the Controller's 
IEEE BUS. An additional feature is 
ability to fun ction as an IEEE BUS 
EXPANDER. By pluggin g th e unit 
into an ex isti ng IEEE BUS system 
(w here it rep laces a single instrument 
load) expansio n ca pability is achieved 
for 14 add itio nal in struments o n the 
sa me IEEE Controller. Model 4830 
all ows the se lection of Talk Addresses 
for th e Isolated IEEE BUS to prevent 
interac tio n of hand shake lines between 
the Primary IEEE BUS and th e Iso­
lated IEEE BUS. Unique logic is 
provided to allow high speed response 
to the Bus Attention line to maintain 
system speed and integrity . $795. JCS 
Electronics Corp ., 1450 Ko ll Circle 
Suite 105 , San J ose, CA 95 11 2. 

Circle 264 

LOW COST CRT CONTROLL ER 
This co ntro ller handl es all fun c ti o ns 
required for a 16 lin e x 64 charac ter 
vid eo display. Functions in clud e CRT 
Refresh, Character Entry , and Curso r 
Management . Th e new unit , Model 
96364A / B, co ntain s an inte rn al osc il­
lator which produces th e co mposit e 
sy nc out p ut. It eas il y interfaces to any 
computer or mi cro processor, or serves 
as a st and-alo ne video processor 
through such sta ndard fun ct ions as 
Erase Page, Erase Linc and Erase to 
End of Line. The C RT 96364A 
ge nerates a 50Hz ve rtica l sync while 
the 96364B ge ne rates a 60H z vertical 
sy nc. Units arc avi lahle in a 28 pin 
dual-in-line package. Units are $20.00 
each in single piece quantities. Sta nd ard 
Microsystems Corp., 35 Marc us Blvd ., 
1-l auppauge, NY I 1787. Circle 265 

MEMOR EX DISK SUBSYSTEM Model 
3652 , a 635-Mbyte/spindle d isk sto r­
age, subsystem , is a dua l-spindle , 
double-capacity version of the wid ely­
used 317.5 Mbyte 365 0 drive (IBM 
335 0 equivalent) . It provides users 
with over I . 2-gigaby tes o f stored data/ 
module, bu t occupies the same area as 
th e 365 0. A significant increase in sys­
tem thro ughput also can be achieved 
with th e 3652's standard Intelligent 
Dual Interface feature (patent pend­
ing) that provides: dynamic dual port 
access to each d isk drive spindle , 2-
string switching, and automatic back­
up o f the disk string via one o f 2 con­
trollers. $6.84 5/mo (o n 2-yr lease) ; 
$ 19 1,000 purchased . Memorex Corp., 
San Tomas at Central Expwy ., Santa 
Clara, CA 95052 . Circle 129 

MICROPROGRAMM ING AID The 
"Step 2 Instrume nt" is claimed to be 
the most po werful develo pment sys­
tem for fast firmware deb ugging and 
system testing. ft spans a spectrum o f 
uses - ROM log ic, controllers, 2900 
bit-slice , and fou rth -ge neration main­
fra mes. Step 3 configures to match 
your system says t he comp any - no t 
vice ve rsa - and has real- t im e me mo ry 
simulation (as fast as 50 ns in y o ur sys­
tem). " Step 2's microcode edit o r 
makes machine-code manipu lation a 
snap , regard less of wo rd leng th (8 to 
192 bits) o r fie ld stru ctu re. Also, it 's 
compatib le with exist ing software, and 
supported by user-definab le assembler , 
TMA." From $4950. Step Engineering, 
714 Palomar Ave ., Sunnyvale, CA 
94086. Circle 251 

45 MB 8
11 

HARD DISK Micro po lis' 
hard disk offers opt io nal capacities o f 
9 , 27 a nd 45 MB , respectively , in a 
u nit profi le that measures 8.55 11 W X 
4 .625

11
H X 14.25

11
0. It 's fully inter­

changeab le with a typica l 8 11 fl o ppy. 
Access time averages 34 msec . The 
lower half of the drive package co n­
tains platters, disk head and posi­
tione r, and is co mp lete ly sealed. Air is 
drawn into and expelled fro m th e ca­
vity th rough 0 .3µ filte rs. A brushless 
DC motor, custom-designed to acco m­
modate t he package 's low profile, 
drives the sp ind le at 3600 RPM. Th e 
upper half con tains th e elect ro nics 
package on 3 PC boards , in cluding th e 
op tional in te ll igent co ntro lle r board 
($500 , OEM qty). The cont ro lle r al­
lows se lec ti o n of a number of st and ard 
hard-sec to red formats. Othe r fea tures 
includ e handling of drives, d irect or 
buffered data transfers, automatic veri­
fi ca tio n and re-t ries, mul t i-sector 
transfe rs, e rror correction and a ve rsa­
tile comm and stru cture. 25,000 MTB F 
hours . 120 1-1, $ 1,350 ( 1000). Micro ­
polis Co rp ., 7959 Deering Ave ., Ca no­
ga Park, CA 9 1304. Circle 249 
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REQUALIFY 
NOW! 

If your address label on the 
front cover is printed in red, 
you must requalify. Peel off 
red label, affix to subscrip­
tion form on page 15, fill out 
form and return to us to con­
tinue your free subscription. 

If you are reading someone 
else's copy of Digital Design, 
use the form on page 15 to 
subscribe now. 

SPRINT 68 
MICROCOMPUTER 

CONTROL COMPUTER 
DEVELOPMENT SYSTEM 

• 6800 MPU, SERIAL 1/0 
• 48K RAM , DUAL 8" DRIVES 
• WIZRD multitasking DOS 
•EDITOR , ASSEMBLER, 12K BASIC 
• $3995 

SOFTWARE OPTIONS 
• C compiler 
• PL/ W compiler 
•PASCAL 

HARDWARE OPTIONS 
• EROM PROGRA.MMER 
•ANALOG , PARALLEL 1/0 
•488 GPIB 

\\'IN 'I' EI~ Corp. 

1801 South Street 
Lafayette, IN 47904 
Phone: (317) 742-8428 

Circle 52 on Reader Inquiry Card 
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New Products 

80-BrT SHIFT REGISTER Octal 80-
bit static shift register MM5034 is a 
22-pin DIP for CRT termina l app li ca­
tions requiring heavy use of memory 
to update screen information. The 
o nl y 8-byte-wide shift register avail­
able, it is designed for use with the 
DP8350 CRT contro ller JC. MM5034 
replaces two 4-byte shift registers, 
thereby lowering component cou nt. 
Use the DP8350 as a recirculating lin e 
buffer between the CRT memory and 
a character generator IC to give the 
system co ntroller greater access to the 
CRT memory. High hoard density a 
problem? If simple data-in/data-out 
operation is all you need, then try th e 
MM5034, a 20-pin DIP. It's identical 
to the MM5035 , except for its lack of 
TRI-STATE output co ntrol lines. 
MM 5035, $8.16; MM 503 4 , $8 .40 
(I 00-999). National Semiconductor, 
In c., 2900 Semiconductor Dr., Santa 
Clara, CA 9505 1. Circle 128 

NEW 48K RAM BOARD. This unit is 
fully compat ible with SNC 80 Bus 
and reliability is assured with 168-hr. 
burn-in at 55°C. Onhoard LSI Refresh 
for I 6K Dyn amic RAM s. All ICs in 
sockets. 8 or 16 hit mode. 20 address 
bits all ow o ne M add ressing. Compat­
ible with Intel's new 16 bit iSBC 86/ 

12. Access t im e: 450 ns max . Cycle 
tim e . 700 ns max. Pri ce of the RAM-
048 is $ 1565. In quantities of 10-24 , 
the price is $ 1410. Electronic Solu­
tions, Inc., 5780 Chesapeake Ct., San 
Diego, CA 92123. Circle 208 

DATA CARTRIDGE MAGNETIC 
TAPE CONTROLLER. This full OMA 
cont roller is transpa re nt to the DEC 
ope rati ng system because it emulates 
the DEC TM-l 1/TU-10- 1/2" magnetic 
tape system. The 6400 bpi MFM for­
matting offers unformatted capacities 
up to 17 M per ca rtridge , making the 
unit an id ea l backup to 8" Win ches ter 
disk drives. Data is written on four 
tracks in serial mode, one track at a 
time , y ielding high tape utilizat ion fac­
tors. The TC-180 contro ller interfaces 
cartridge drives from DEi, Kennedy, 
Qantex, ORI and Tandberg at densities 
of 1600 to 6400 bpi. The two card 

control ler mounts in any two adja­
cent SPC slots and connects with the 
ca rtridge drive via two ribbon cables 
through the computer. The TC-180 is 
supplied with drive cab les, documenta­
tion , diagnostics , and a one-year war­
ranty . Delivery time is 30 days. West­
ern Peripherals, Div. of Wespercorp , 
14321 Myford Rd ., Tustin, CA 92680 

Circle 2 18 

SELF-PROMPTING , PORTABLE 
COMPUTER. Called the Miniterm(R) 
Model 1206/PAT (Programmed Appli­
ca tions Terminal) , this highly intelli­
gent portable operates through the use 
of pre-programmed ap plication 
modules. These modules can be 
tailored to user's environment and pro­
grammed in a way to prompt the user 
interactively. Units can be operated by 
people who have no previous EDP 
training. All of the 1206/PAT terminal 
functions and user interaction are con­
trolled by app li cation modules consist­
ing of BASIC source programs which 
are automatica lly called and loaded via 
minicassette and other optional 
storage media when the computer is 
switched on. The new computer has 
a 64K processor with 32K of RAM 
work space available to execute the 
application programs. Standard fea­
tures include an 80 column, 50 cps 
thermal printer, integral minicassette 
drive , built-in modern and acoustic 
coupler. Available in the third calen­
dar quarter of this year, standard 
mod els of Miniterm 1206/ PAT port­
ab le terminal will be $5, 195, quantity 
one. Quantity discounts available. 
Computer Devices, 25 North Ave., 
Burlington, MA 01803. Circle 266 

HIGH RESOLUTION DISPLAYS Fast 
l 6K MOS/RAM refresh memories go 
up to I 280 pixels/line X 1024 lines, in 
gray sca les, and 1024 2 full color ver­
sions. All directly addressable. This 16-
bit user-programmable graphics proces­
sor achieves optimum operation with 
150 ns cycle time , 55 mnemonic in­
structions , automatic DMA, selective 
erase, choice of 4096 colors or 256 
gray shades , and over 32 refresh mem­
ory planes control - using a "group 
select" method. Scroll and zoo m , and 
a character/vector generator are includ­
ed. Other features: up to I 2 monitors 
from a single system; TV /video mixing; 
remote monitoring; RS-232 ports ; auto­
matic "Circumfil l". Interfaces for most 
popular minicomputers are available as 
standards (a specific configuration fab­
ricated where a stock unit won't do). 
Offerings include Basic Graphics in­
struction set, an efficient Cross As­
sem bier, and a special GRASP package 
of FORTRAN subroutines - to simpli­
fy programming of particular display 
configurations. Genisco Computers, 
17805 Sky Park Circle Dr ., Irvine , CA 
92714. Circle127 



5
11 

CRT FOR HP's FACTORY DATA TERMINALS . This 
new 5

11 
CRT displays up to two pages of information - o ne 

page of 16 lines with 32 no rma l-size characters per line a nd 
one page of e ight lines of 16 large-size characters . The la rge 
character-size mode a nd specia l a ntireflective screen assure 
easy reading, even when terminals are in brightly-lighted 
loca tions. The new CRT optio n ca n be fitted onto a desk­
top HP 3075 or t he wail-mounted HP 30 76 terminals. The 
new CRT option add s $936 to the price of any of the HP 
3075 or HP 3076 data capture terminals. Prices range from 
$2,488 to $5,560 , depending o n other options fitted. HP 
vo lume-e nd-user discounts, ra ngi ng up to 30 percent , apply . 
Current delivery estimates are eight weeks. Hewlett-Packard 
Co ., 1507 Page Mill Road, Palo Alto , CA 9 4 304 . Circle 163 

SWITCHING POWER SUPPLY HAS FIVE OUTPUTS . Five 
ind ependent DC outputs provid e total o utput power of 
200 watts. The stand ard unit has a SV regulated output and 
two 12 o r l SV regulated outputs, plus SV a nd 24V semi­
regulated outputs . Specia l units are manufactured to order 
with vo ltages specified from 5 to 28 V for each of t he three 
regulated outputs a nd 5 to SOY for the two semi-regulated 
outputs. The use of a new monolithic chip permits reduc-

ti o n of parts count by 20% for a much highe r MTB F , ba cke d 
by a two y ear warranty. Reliabi lity of the ESM '.200 has 
been improved by use of co mputer-aided "worst-case ana l­
ysis," individual testing of every IC and semiconductor, and 
a comprehe nsive burn-in program. Protective circuits in­
clud e overload, short circu it , reverse po larity a nd soft start 
protectio n . Ho ldup time is 16 milliseconds after loss of AC 
power. Adjustable voltage, OVP on primary output a nd 
adjustable cu rrent limiting are sta ndard. ESM-200 supplies 
mee t UL a nd CSA req uiremen ts. $3 19, each . Power/ Mate 
Corp ., 514 South River St. , Hackensack, NJ 07601 . 

Circle 200 

FLOPPY DISK ACCESSORY . Th e H-77 Floppy Disk Sys­
tem provides all the storage and programming ca pacity 
needed for most compute r app licatio ns. Wh e n the H-77 
Floppy Disk System is used with th e All-In-One Computer, 
room is provid ed for up to 3 fl oppy drives. F acto ry assem­
bled and tes ted WH-87 Floppy Disk Sy stem , mail o rd er 
($ 11 95) in clud es 2 drives: H-88-6 Adaptor kit ($50) is re­
qu ired to in sta ll th e WH- 87. Heath Co ., Dept. 350-280, 
Bento n Harbor, Ml 4 9022. Circle 143 

MULTIBUS-COMPATIBLE MULTIMEMORY BOARD 
contains socket and memory interface logic for up to 16 
24-pin memo ry devices. It accommodates all std. EPROMs 
(2708, 25 16/25 17, 2532/2732), std. m asked ROM s(23 16, 
2332, 2332A) and static RAMs (41 18, 4028). It can con­
tain a max . of 64 K bytes of EPROM s o r 32K bytes of stat ic 
RAM s. $ 175 . Artec Electronics. 605 Old County Rd., San 
Carlos, CA 94070. Circle 144 
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Designers'-
Reflective Object Sensor 
Reflect ive object sensors (ROS) like 
Opt ro n's OPB 710 and OPB 730 find 
wide applications in industrial controls 
and instrumentation . Applications in­
clude end of tape sensing, punched 
card reader , moving tape reader etc. 
The device consists of a gal lium arsen­
ide infra-red LED and a sil icon planar 
n- p- n photoresistor mounted on a 
single four-lead To-72 header. Type 
OPB 730 is a photodarlington and has 
better sensitivity. A bu il t-in light bar­
rier in both devices prevents response 
to radiation from the LED unless a 
reflecting surface is within the field 
of view of the photosensor. 

Fig . I shows an inexpensive inter­
facing circuit for ROS with a mini­
mum parts count , thanks to the 
ubiquitous IC timer 555. 

+5V 
200S1 
lOOD 

lOV 
420S1 
220S1 

15V 
620S1 
330S1 

The circuit also provides sentivity and 
hysteresis control. 

In operation , light e mitted by the 
IR emitter diode of OPB 730 is not 
received by the photodarlington in 
the absence of a light re f1 ecting ob­
ject , and hence pin 2 and 6 of the 
timer will be "high", and the out -

Fig 1. 

Sensitivity 
Control 

I -
I T 

I : 

i _i _______ JOPB710 

or 
OPB730 

Reflective surface 

p ut pin 3 will be "low" . When a re ­
flect in g object is in the fie ld of view 
of the sensor, photodarlington OPB 
730 will be tu rned ON due to the re­
flected light, and the voltage at pin 
2 and 6 of the timer will fa ll be low 
I / 3 ~c causing the output to go 
" high" . An LED may be provided for 
in dication if necessary . 

The circuit shown operates on a 
Vee of SV, and the output is TTL com­
patible. Other voltages for Vee up to 

Battery Back-Up Powers Memory 

2 4 

6 

-T 

NE555 

+Vcc(5V) 

Output 
8 3 - - --<J 

- -T 

l 5V are possib le if R 1 and R3 are 
suitably selected , as shown in the 
table. 

Sudarshan Sarpanga l , !SRO Sa te l­
lite Ce ntre , AI-6 Peenya Industrial 
Estate , Peen ya 5 60058 , Banga lo re, 
India. 

Rate this design: circle 10L, 10M 
or 1 OH on Reader Inquiry Card 

Power 
Fail 

If your digital systems need batte ry 
bac k-up for data re tention during 
power int e rrupti ons, thi s circuit wi ll 
provide power to the memory during 
powe r o u !ages . It also doub les as a 
ba ttery-charging circuit during no rm al 
o pe ra ti on. 

2N2907 

In addition to providing a standby 
supply. you o r the use rs mu st take pre­
ca uti ons to guara nt ee that none o f the 
CMOS inputs arc le ft f1oatin g during 
the powe r outa ge . Th e easies t way to 
accomplish this is to add I Ok pu ll -up 
resistors from all board inputs to 
CMOS v CC · 

Engr . staff. Harri s Semi condu cto r. 
Melbourne . FL. 

Rate this design : circle 11 L, 11 M 
or 11 Hon Reader Inquiry Card 
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Vee 

100µF 

25V 

47k 

+ 

10K 
3.6V 

CMOS 

Vee 

70mA Hr 
Ni-Cad 



NMOS Oock Module Clocks Events 
The National Semiconductor MA 
1023ARL NMOS clock module may 
be converted for use as a laboratory 
"stop watch". The "stop watch" ac­
tion is achieved by control of the 
mains derived clock pulses, in conjunc­
tion with the "fast set" and "slow set" 
control lines. Manual control is pos­
sible with the addit iona l components. 

With either method of control the 
"stop watch" is in the RUN mode 
when clock pulses reach pin 7 of the 
IC, and in the HOLD mode when they 
are inhibited . 

The display is set to zero by closing 
S 1 whi lst in the RUN mode and then 
selecting HOLD prior to release of Sl . 

If the "stop watch" is required to 
totalize time intervals , Sl is on ly used 
fo r initial clearance of the disp lay. 

M. R. Taylor , City of London Poly­
technic, Dept. of Chemistry , Sir John 
Cass School of Science & Technology, 
London EC3N 2EY, England. 

Rate this design: circle 12L, 12M 
or 12H on Reader Inquiry Card 

Run 

0 

S1 2 pole 
~nged, momentary acting 

'"Fast set'" 
I 
I 0----..f\/v-------------
1 
I 
I 
I 
I 
I 
I 
I 

_l_ 

10v 

Bzy 88 

n 

10 k 

" 

Pin 12mA1023 PCB 
0 .1µF 

0 .1µF Slow set 
Pin 13 PCB 

Vss 

Pin 7 on PCB 

100 

~---15 

Single line J Voo 

1 
Run Hold K In n etc . '----41~,-!So 4027B Q l-1_5-"3+----1 

~ LJ L (())-...... 4~CP - 2 -

Ho ld Co 

~2 j '{;tching action 50 /60 Hz 

Pin 7 NMOS 
~ 

4.7k le (junction 

R1 /C2 on PCB) 
...._ ___ __,..._ _ _. Vss 

Pin 7 PCB 

Note : Select 24-hr . mode on MA 1023 
for 0:00 :00 reset. 

Pin 27 on PCB 

Pin 7 NMOS le 

4 .7k 

n Vss ._v_s ... s_~__.. Vss 

Pin 7 0 
OCI 

Link So And Co to Vss if used in '"sing le line'" only 
Cp to Vss is not required 

- PCB • 

Addition of components converts clock module into an event timer. 

Pulse-Width Controlled Attenuator Circuit 
This combination of switching diodes 
with a de-to-pulse width modulator in 
an attenuator configuration , particular­
ly for if and rf (that is very lin ear), has 
very low phase shift over a wide AGC 
range (about 2° for 60 d 8). Pulse 
width control is used such that I 00% 
duty cycle produces zero attenuation, 
and 0% produces infinite attenuation, 
with lin ear variation therebetween. 
Our problem was to develop a ga in 
control circuit that has wide dynamic 
range and having a phase shift that is 
independent of attenuation , for use in 
an AGC system. The ga in contro l cir­
cuit would handle modulated as well 
as continuous tone signals. 

To meet th ese requirements , we de­
signed an attenuator circu it that takes 
an ac signal and switches it on and off 
usin g diode switches, such that the at­
tenuation is proportional to the duty 

Input 
RF 
or 
IF 

cycle of th e switching voltage. Ampli­
fiers 11, 14 and 16 are isolation ampli­
fiers which iso late the switch circuit 
comprised of the diodes and mixers 12 
and 13. Mixer circuits are used because 
they are easy to implement; any type 
of rf switch may be used, such as PIN 
diodes. Th e basic requirement is that 
there is a high on - off ratio; the higher 
the on-off ratio, the grea ter the atten­
uation possible before phase shift starts 
to build up. The isolation amplifiers 
11 , 14 and 16 isolate the switch circu it 
so that widely changin g impedances of 
the switches 12 and 13 are not reOected 
back to the source, and also from fi lt er 
15. 

It 's ve ry important that filter 15 be 
properly matched, otherwise phase 
will dri rt with pulse changes. The rea­
son for having bandpass filter 15 is 
that with <.1 clean signal (a single carrier) 

DC Pulse 
Inpu t 

15 

app li ed to the input switch , the ac out­
put is the carrier and many sidebands 
spaced at the pulse frequency . The pur­
pose of the filter is to fi I ter out side­
bands , leaving just the carrier again. 
The output is then essentially the same 
as the input except that carrier ampli­
tude is a function of pulse width. The 
filter should be narrow band compared 
to the pulse repetition rate , so that 
side bands created by the switch are 
down 60 dB or more. Using a linear 
AGC contro l voltage is advantageous 
in determining if power input by sub­
stitut ion methods. Also, it simplifies 
receiver loop design analysis. 

J .W. MacConneii, JPL, Cal. In st. of 
Technology, Pasadena, CA. 

Rate this design: circle 13L, 13M 
or 13H on Reader Inquiry Card 

Attenuated 
RF or IF 
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Designers' Notebook 

New Solar Panel Regulation Scheme Aids µ.,Cs 

2A -

1A -

1/2A -

Microcomp uters powered by so lar ce lls 
have run into problems that can now 
be so lved . In th e application ofa shunt 
regulator for optimum voltage regula­
tion of solar panels. our regulator uses 
the internal resistance of the solar pan­
el (which varies non-linearly with ii -

Bright Sunlight 

12V 24V 
v 

F ig 1 So la r a rray vol tage-cu rren t cu rves. 

lumination) to effect regulation: and it 
does not decrease the panel voltage 
output at rated current when the illu ­
mination decreases. It allows the maxi­
mum length of time per day over which 
th e so lar panel delivers rated power to 
a microcomputer or digital syste m. 

Our problem was to regulate the 
output of a solar panel that delivers 
20V open circuit to I ?.V, and allow 
use of th e panel at rapid output for as 
much of the day as possible. Now, for 
commercial installation s or so lar panels 
delivering on the order of approximate­
ly I 0 kW of de power to electric 1110-

tors or battery-charging circuits µC­
based syste ms and various electronics , 
voltage regulation is necessary tu pre­
vent motor speed ch:mges and tu prc­
ven t overchargin g of batteries. 

Th e so luti on resu ltin g from our 
work, which was supported by NASA, 
was tu develop a regulator for sh unt 
opera tion with the so lar panel. Used in 
conjunction with the panel interna l re­
sis tance. opt imum voltage regulation 
was obta in ed . Th e regulator is adapt­
able tu any wattage or so lar ce ll arrays , 
since it utilizes a parallel tran sis tor ar­
ran ge men t that can be scaled up by 
adding transistors to handle maximum 
current. 

Alth ough so lar ce ll array vo lt age 
output re111ains fairly constant. solar 
panel current handlin g capab ilit y var­
ies quite widely as illu111inatiun varies. 
(Fig I ). Typical solar panel power 
curves arc shown for three levels or in­
cident su nlight. For example. ir a rcgu­
la1 ed I 2V so lar panel o utput is desired. 
?.A 111ay lrn ve tu be drawn from the 

% Dig ital Design JUNI:. llJ~U 

panel when it is receiving bright su n­
light. The 2A would be the su 111 of the 
load current. plus the regu lator shunt 
current. Later in th e day to ge l I 2V 
out. on ly I A would have to be drawn. 
In weak sunlight, 0.5A is all that could 
be drawn at l 2V. 

A commercia l appliance such as a 
TV set (i.e .. a l 2V de portable) docs 
not opera te properly with more than 
I 3V app lied . Thus, a solar panel capa­
ble of producing J 8V at a l A load 
would require a regulator in order lo 
provide I ?. V de for the set. To prevent 
the voltage from go in g too high when 
the sun is at zenith angles , a voltage 
regulator (Fig 2) must be used . Wh en 
the sunlight diminishes to the point 
where the load current alone draws 
down the panel voltage to l 2V, the 
regu la tor no lon ger operates. It then 
looks like an open circuit to the solar 
panel and consumes no power from the 
so lar panel. Jn contrast. any type of 
series regu lator would drop the voltage 
at all load current values. As shown in 

05 

01 
Vz 

Solar 02 

Panel 
03 

04 

R1 ) vsE 

the figure , the l 2V re ference voltage is 
se t by a series of diodes DJ. 2, 3, 4 and 
Zener Diode DS. A resistor R 1 is in 
series with th e diode strin g across the 
solar pan el output , and co ntrols the 
V BE which is the base-emitter bias 
voltage on the shunt transistors 0 1 

and 0 2 . Wh en there is a voltage in ex­
cess of l 2V output from th e solar pan­
el, a reverse voltage +V 8 E is developed 
across Resistor R1 which removes the 
bias from transistors 0 1 and 0 2 caus­
in g them to conduct current through 
resistors R2 and R 3 to common. 

The completed voltage regulator we 
used in a demonstration of so lar energy 
conversion reduces a solar panel voltage 
of l 8V max. down to l 2V de and uti­
lizes the maximum amount of the sun's 
energy during daylight hours. 

Th eodore A. Casad, JPL, Cal. Inst. 
of Tech. , Pasadena , CA. 

Rate this design : circle 5L, 5M or 
5H on Reader Inquiry Card. 

+12V 

o, 

To Critical 
Loads 

ov 

Fig 2 Voltage regu lator prevents o vervoltage damage to µ C or o ther circu its . 

CD4018 Makes Three-Phase Generator 
With reference to the ci rcu it shown on 
page 79 ol the November 1979 iss ue, a 
CD4018 ca n be used in stead or a 
CD4047 and IN4148s . In Richard­
son's circuit , he provided three ou t­
puts, phase shifted by 120° to provide 
(after buffering and filtering), drive to 
a low-voltage three phase supply . 

Jn stc:.Jd . tie 2, 3. 7,8 , ~ . 10 , 12 , 15 

low , 16 high: Pin 14 = input : pin s 5, 
(6 and I ti ed together) , 13 are out­
puts. Thi s gives three phases shirted 
120° with less parts; the circuit shown 
gives three phases shift ed 60°. not 
120° , as sta ted . (The 4018 could also 
shift phase 60° .) 

J . W. Hole . Sandia Laboratories . 
Uo x 5800 . AJbuquerque , NM. 



The new way 
to ease the pain of 
microprocessor interfacing. 

Th11111er cdse wdlls 

Ldrger hedt spreaders 

Optimum thermall y conductive epoxy encdp>u ldt1011 

.. , .. 
Thes are t11e new high performanc 
1nterfac e switches for electrically clean. 
p11oto isolated (4000V RMS min). noise-f ree 
interfacing b tween CMO S or NMOS 
rrnuopron:ssors or TTL and any othl'r 
logic bdsed con trolle rs and the assoc iated 
devices 111 your new sys tem 

The Crydom Touch . 
Pl1ys1cally and electrically equivalent and 
pin compatible wrtl1 older versions offered 
by utlier manufacturers. the new Crydom 
Serres 6 Input Output modules offer several 
advantages the others can t provide 

Higher Output Current. 
All Crydon output modules can control loads 
up to 3 5 Amps (ct 45 C as compared to 
3 Amps (or less) for t11e ot11ers A larger 11eat 
spreader. tl11nner case walls and optimum 

thermal conduct1v1ty 
encapsulating epoxy 
enable ours to dissipate 
l1eat faster and run cooler 
perm1tt1ng greater current 
l1andl1ng capability 

Buffering: The big design advantage. 
The other~ output modules require special 
add-on. external buffering circui ts to reduce 
the input drive requiremen ts to a level 
suitable for rrncroprocessor MOS devices 
The Crydom Touch has eliminated t111s often 
painful exercise Buffering 1s burl t into 

selected .:iutput modules to reduce 
your design time and production 

costs And you II end up with 
an uncluttered control assembly 

Better protection against circuit noise. 
A hysteresis factor of 30% provides added 
protection by blocking out most transien t 
signals The others don't offer tl11s fea ture 

A Broad Line. 
There 1s a Crydom Series 6 model to match 
every AC and DC Input or Ou tput module 
offered by the others. plus inverting and non­
invert1ng buffered output modules they can' t 
supply Mounting boards for up to 24 modules 
are available Send for ou r new ca talog. and 
put the Crydom Toucl1 in to your new system1 

Bollom cover 111a111ta111s p111 d11nens1unal stab1l1ty 

Prn compat1b1lrty permits d11ect replac.111ent of other available types 

INTERNATIONAL RECTIFIER 

Series 61/0 Modules are available at compet11lve I IJf/j ... ~R I ~'~~~?,...--..~ 
prices from Crydom Distributors eve1 ywhere1 _ ~ ~ _ ..., = ..__, '" 

International Headquarters: 152 1 E Grand Ave El Segundo. CA 90245 t213) 322-4987 TWX 910-348-6283 

European Headquarters: Hurst Green. Oxted . Surrey England Tel ephone. Oxted 3215 TELEX 95219 

Sales Offices, Agen ts and Orstr lbutors in Ma1or C it ies throughout the World. 

Circle 54 on Reader Inquiry Card ---



Our solutions 
could solve your problems 
in CRT data displays. 

BELL s HOWELL -FERNSEH 
DISPLAY DEVICES 

An all-new line of data display monitors is now being 
manufactured by Bell & Howell-Fernseh for OEM 
applications. 

Available in 5-, 7-, 9-, and 12-inch screen sizes. 

Wide range of options-hundreds of possible configurations 
• 15.75 KHz, 16.2 KHz, 18.6 KHz or other scan rates 
• Dynamic focus - standard 
• EIA P4, P31, P39, or P42 phosphors 
•Kits and metal chassis available for all screen sizes 

For more information about these new data display moni­
tors, contact Bell & Howell -Fernseh Display Devices, 4000 
Birch Street, Newport Beach, CA 92660, (714) 752-7602. 

FERNSEH INC. 
the Video Corporation of 
Bell & Howell and Robert Bosch 

Circle 56 on Reader Inquiry Card 


