




































































































































































































































































NEVER BEFORE HAS

BEEN ABLE TO HO

AT SUCH A LOW COST.

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

THE DISK BACK-UP SYSTEM

- THAT'S SUDDENLY WAY OUT FRONT.




3M DATA 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

PA.R. Associates
Denver, CO
303/355-2363

PSI Systems, Inc.
Albuquerque, NM
505/881-5000

MIDWEST

OASIS Sales Corporation
EIk 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 of New England, Inc.
Needham, MA
617/444-2366

Wild & Rutkowski, Inc.
Jericho, Long Island, NY
516/935-6600
COL-INS-CO., Inc.
Orlando, FL
305/423-7615

Circle 51 on Reader Inquiry Card

New Products

TAPE FORMATTER TDF 4050 For-
matter — now installed internally in
the industry-proven, dual-format TDI
1050 Synchronous Tape Transport —
negates need for an external formatter
to control the R/Wing of data. The
TDF will R/W ANSI, IBM and ECMA-
compatible tapes and will work with 9-
track 1600 bpi PE and 800 bpi NRZI
tape drives and 7-track 200/566/800
bpi NRZI tape drives. It’s contained
on one 19” X 10" PC board and can
control from 1 to 4 tape transports —
at same or half speed, or a mix of dif-
ferent formats with dual stack heads.
It can handle 6 different tape drive
speeds. It can R/W PE and NRZI at
specified speed or half that speed
when drives of different speeds are
connected. Tandberg Data Inc., 4060
Morena Blvd., San Diego, CA 92117.
Circle 254

BUS EXPANDER New unit provides
Optical Isolation for instrument being
operated from the IEEE-488 BUS.
Model 4830 allows Isolation of a single
instrument or a collection of up to 14
instruments from the Controller’s
IEEE BUS. An additional feature is
ability to function as an IEEE BUS
EXPANDER. By plugging the unit
into an existing IEEE BUS system
(where it replaces a single instrument
load) expansion capability is achieved
for 14 additional instruments on the
same [EEE Controller. Model 4830
allows the selection of Talk Addresses
for the Isolated IEEE BUS to prevent
interaction of handshake lines between
the Primary IEEE BUS and the 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. ICS
Electronics Corp., 1450 Koll Circle
Suite 105, San Jose, CA 95112.

Circle 264

LOW COST CRT CONTROLLER
This controller handles all functions
required for a 16 line x 64 character
video display. Functions include CRT
Refresh, Character Entry, and Cursor
Management. The new unit, Model
96364A/B, contains an internal oscil-
lator which produces the composite
sync output. It easily interfaces to any
computer or microprocessor, or serves
as a stand-alone video processor
through such standard functions as
Erase Page, Erase Line and Erase to
End of Line. The CRT 96364A
generates a SOHz vertical sync while
the 96364B generates a 60Hz vertical
sync. Units are avilable in a 28 pin
dual-in-line package. Units are $20.00
each in single piece quantities. Standard
Microsystems Corp., 35 Marcus Blvd.,
Hauppauge, NY 11787. Circle 265

MEMOREX DISK SUBSYSTEM Model
3652, a 635-Mbyte/spindle disk stor-
age, subsystem, is a dual-spindle,
double-capacity version of the widely-
used 317.5 Mbyte 3650 drive (IBM
3350 equivalent). It provides users
with over 1.2-gigabytes of stored data/
module, but occupies the same area as
the 3650. A significant increase in sys-
tem throughput also can be achieved
with the 3652’s standard Intelligent
Dual Interface feature (patent pend-
ing) that provides: dynamic dual port
access to each disk drive spindle, 2-
string switching, and automatic back-
up of the disk string via one of 2 con-
trollers. $6.,845/mo (on 2-yr lease);
$191,000 purchased. Memorex Corp.,
San Tomas at Central Expwy., Santa
Clara, CA 95052. Circle 129

MICROPROGRAMMING AID The
“Step 2 Instrument’ is claimed to be
the most powerful development sys-
tem for fast firmware debugging and
system testing. It spans a spectrum of
uses — ROM logic, controllers, 2900
bit-slice, and fourth-generation main-
frames. Step 3 configures to match
your system says the company — not
vice versa — and has real-time memory
simulation (as fast as 50 ns in your sys-
tem). “Step 2’s microcode editor
makes machine-code manipulation a
snap, regardless of word length (8 to
192 bits) or field structure. Also, it’s
compatible with existing software, and
supported by user-definable assembler,
TMA.” From $4950. Step Engineering,
714 Palomar Ave., Sunnyvale, CA
94086. Circle 251

45 MB 8" HARD DISK Micropolis’
hard disk offers optional capacities of
9, 27 and 45 MB, respectively, in a
unit profile that measures 8.55"W X
4.625"H X 14.25"D. It’s fully inter-
changeable with a typical 8" floppy.
Access time averages 34 msec. The
lower half of the drive package con-
tains platters, disk head and posi-
tioner, and is completely sealed. Air is
drawn into and expelled from the ca-
vity through 0.3u filters. A brushless
DC motor, custom-designed to accom-
modate the package’s low profile,
drives the spindle at 3600 RPM. The
upper half contains the electronics
package on 3 PC boards, including the
optional intelligent controller board
($500, OEM qty). The controller al-
lows selection of a number of standard
hard-sectored formats. Other features
include handling of drives, direct or
buffered data transfers, automatic veri-
fication and re-tries, multi-sector
transfers, error correction and a versa-
tile command structure. 25,000 MTBF
hours. 1201-1, $1,350 (1000). Micro-
polis Corp., 7959 Deering Ave., Cano-
ga Park, CA 91304. 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.

ATTENTION BARGAIN HUNTERS!

Buy, sell or trade all types of computer equip-
ment and software (pre-owned and new)
among 20,000 readers nationwide in the BIG
(11x14") pages of COMPUTER SHOPPER
Subscription: $10 a year/12 issues. Bank cards
accepted. Money back guarantee. P.O. Box

New Products

80-BIT SHIFT REGISTER Octal 80-
bit static shift register MMS5034 is a
22-pin DIP for CRT terminal applica-
tions requiring heavy use of memory
to update screen information. The
only 8-byte-wide shift register avail-
able, it is designed for use with the
DP&8350 CRT controller IC. MM5034
replaces two 4-byte shift registers,
thereby lowering component count.
Use the DP8350 as a recirculating line
buffer between the CRT memory and
a character generator IC to give the
system controller greater access to the
CRT memory. High board density a
problem? If simple data-in/data-out
operation is all you need, then try the
MMS5034, a 20-pin DIP. It’s identical
to the MMS5035, except for its lack of

TRI-STATE output control lines.
MM5035, $8.16; MMS5034, $8.40
(100-999). National Semiconductor,

Inc., 2900 Semiconductor Dr., Santa
Clara, CA 95051. Circle 128

NEW 48K RAM BOARD. This unit is
fully compatible with SNC 80 Bus
and reliability is assured with 168-hr.
burn-in at 55°C. Onboard LSI Refresh
for 16K Dynamic RAMs. All ICs in
sockets. 8 or 16 bit mode. 20 address
bits allow one M addressing. Compat-
ible with Intel’s new 16 bit iSBC 86/

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
e C compiler
® PL/W compiler
e PASCAL

HARDWARE OPTIONS
* EROM PROGRAMMER

¢ ANALOG, PARALLEL 1/0
* 488 GPIB

WINTEK

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

Corp.

Circle 52 on Reader Inquiry Card
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12. Access time: 450 ns max. Cycle
time: 700 ns max. Price 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 DMA
controller is transparent to the DEC
operating system because it emulates
the DEC TM-11/TU-10-1/2" magnetic
tape system. The 6400 bpi MFM for-
matting offers unformatted capacities
up to 17 M per cartridge, making the
unit an ideal backup to 8" Winchester
disk drives. Data is written on four
tracks in serial mode, one track at a
time, yielding high tape utilization fac-
tors. The TC-180 controller interfaces
cartridge drives from DEI, Kennedy,
Qantex, DRI and Tandberg at densities
of 1600 to 6400 bpi. The two card

controller mounts in any two adja-
cent SPC slots and connects with the
cartridge drive via two ribbon cables
through the computer. The TC-180 is
supplied with drive cables, 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 218

SELF-PROMPTING, PORTABLE
COMPUTER. Called the Miniterm(R)
Model 1206/PAT (Programmed Appli-
cations Terminal), this highly intelli-
gent portable operates through the use
of pre-programmed application
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 application modules consist-
ing of BASIC source programs which
are automatically 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
models of Miniterm 1206/PAT port-
able terminal will be $5,195, quantity

one. Quantity discounts available.
Computer Devices, 25 North Ave.,
Burlington, MA 01803. Circle 266

HIGH RESOLUTION DISPLAYS Fast
16K MOS/RAM refresh memories go
up to 1280 pixels/line X 1024 lines, in
gray scales, and 10242 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 zoom, and
a character/vector generator are includ-
ed. Other features: up to 12 monitors
from a single system; TV/video mixing;
remote monitoring; RS-232 ports; auto-
matic “Circumfill”. 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-
sembler, 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. Circle 127



5" CRT FOR HP’s FACTORY DATA TERMINALS. This
new 5" CRT displays up to two pages of information — one
page of 16 lines with 32 normal-size characters per line and
one page of eight lines of 16 large-size characters. The large
character-size mode and special antireflective screen assure
easy reading, even when terminals are in brightly-lighted
locations. The new CRT option can be fitted onto a desk-
top HP 3075 or the wall-mounted HP 3076 terminals. The
new CRT option adds $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 on other options fitted. HP
volume-end-user discounts, ranging up to 30 percent, apply.
Current delivery estimates are eight weeks. Hewlett-Packard
Co., 1507 Page Mill Road, Palo Alto, CA 94304. Circle 163

SWITCHING POWER SUPPLY HAS FIVE OUTPUTS. Five
independent DC outputs provide total output power of
200 watts. The standard unit has a 5V regulated output and
two 12 or 15V regulated outputs, plus 5V and 24V semi-
regulated outputs. Special units are manufactured to order
with voltages specified from 5 to 28V for each of the three
regulated outputs and 5 to 50V for the two semi-regulated
outputs. The use of a new monolithic chip permits reduc-

tion of parts count by 20% for a much higher MTBF, backed
by a two year warranty. Reliability of the ESM 200 has
been improved by use of computer-aided ‘‘worst-case anal-
ysis,”” individual testing of every IC and semiconductor, and
a comprehensive burn-in program. Protective circuits in-
clude overload, short circuit, reverse polarity and soft start
protection. Holdup time is 16 milliseconds after loss of AC
power. Adjustable voltage, OVP on primary output and
adjustable current limiting are standard. ESM-200 supplies
meet UL and CSA requirements. $319, each. Power/Mate
Corp., 514 South River St., Hackensack, NJ 07601.

Circle 200

FLOPPY DISK ACCESSORY. The H-77 Floppy Disk Sys-
tem provides all the storage and programming capacity
needed for most computer applications. When the H-77
Floppy Disk System is used with the All-In-One Computer,
room is provided for up to 3 floppy drives. Factory assem-
bled and tested WH-87 Floppy Disk System, mail order
($1195) includes 2 drives; H-88-6 Adaptor kit ($50) is re-
quired to install the WH-87. Heath Co., Dept. 350-280,
Benton Harbor, M1 49022. Circle 143

MULTIBUS-COMPATIBLE MULTIMEMORY BOARD
contains sockets and memory interface logic for up to 16
24-pin memory devices. It accommodates all std. EPROMs
(2708, 2516/2517, 2532/2732), std. masked ROMs (2316,
2332, 2332A) and static RAMs (4118, 4028). It can con-
tain a max. of 64K bytes of EPROMs or 32K bytes of static
RAMs. $175. Artec Electronics, 605 Old County Rd., San
Carlos, CA 94070. Circle 144
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Designers’ Notebook

Reflective Object Sensor

Reflective object sensors (ROS) like
Optron’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 gallium arsen-
ide infra-red LED and a silicon 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 built-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. 1 shows an inexpensive inter-
facing circuit for ROS with a mini-
mum parts count, thanks to the
ubiquitous IC timer 555.

+Vce +5V 10V 15V
R, 2002 4200 62002
R; 1002 2208 3300

The circuit also provides sentivity and
hysteresis control.

In operation, light emitted by the
IR emitter diode of OPB 730 is not
received by the photodarlington in
the absence of a light reflecting ob-
ject, and hence pin 2 and 6 of the
timer will be “high”, and the out-

Fig 1.

Sensitivity
Control

or

OPB730

Y

Reflective surface

put pin 3 will be “low”. When a re-
flecting object is in the field of view
of the sensor, photodarlington OPB
730 will be turned ON due to the re-
flected light, and the voltage at pin
2 and 6 of the timer will fall below
1/3 V.. causing the output to go
“high”. An LED may be provided for
indication if necessary.

The circuit shown operates on a
V.. of 5V, and the output is TTL com-

ce :
patible. Other voltages for V.. up to

_________ 1 0PB710

+Vee(5V)
RL
2 & € a

Output
NE555
6 5
1 5 D4
1
TiL
209 LED
Hysteresis P2 F‘3
Control 100k 100
o e —
v v v

15V are possible if R; and Rj are
suitably selected, as shown in the
table.

Sudarshan Sarpangal, ISRO Satel-
lite Centre, AI-6 Peenya Industrial
Estate, Peenya 560058, Bangalore,
India.

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

Battery Back-Up Powers Memory

If your digital systems need battery
back-up for data retention during
power interruptions, this circuit will
provide power to the memory during
power outages. It also doubles as a
battery-charging circuit during normal
operation.

In addition to providing a standby
supply. you or the users must take pre-
cautions to guarantee that none of the
CMOS inputs are left floating during
the power outage. The easiest way to
accomplish this is to add 10k pull-up
resistors from all board inputs to
CMOS V.

Engr. staff, Harris Semiconductor,
Melbourne, FL.

Rate this design: circle 11L, 11M
or 11H on Reader Inquiry Card
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NMOS Clock 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 additional 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
S1 whilst in the RUN mode and then
selecting HOLD prior to release of SI.
If the “stop watch™ is required to
totalize time intervals, S1 is only used
for initial clearance of the display.
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

Pin 12 mA 1023 PCB

S1 2 pole
lGanged, momentary acting N .
Fast set
"‘"—O C ‘vAvAv
10K ;

0.1uF

Vss

Slow set
Pin 13 PCB

>

Pin 7 on PCB

50/60 Hz
Pin 7 NMOS

S$2  Latching action

alo

Ic (junction
R1/C2 on PCB)

¥ - Vss
* Pin 7 PCB
v

4.7k

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

Pin 27 on PCB

L
>
>
y

Pin 7 NMOS Ic

FLAT =
0 @— 16 1 S 1k 4 7k
. s 10 1
gt > B -
1 etc. b 1S 153 2 5
13 ig 40278 @ 2 >‘
2191 2 4050 B
Hold ! Cp 8 4
3 \Y Vss
: : E - 14 oc | -
o L@ Lt Tolefefl”  TePol :
it >
Link Sp And Cp to Vgg if usedin “single line” only *PCB
v

Cp to Vgg is not required

Addition of components converts clock module into an event timer.

Pulse-Width Controlled Attenuator Circuit

This combination of switching diodes
with a dc-to-pulse width modulator in
an attenuator configuration, particular-
ly for if and rf (that is very linear), has
very low phase shift over a wide AGC
range (about 2° for 60 dB). Pulse
width control is used such that 100%
duty cycle produces zero attenuation,
and 0% produces infinite attenuation,
with linear variation therebetween.
Our problem was to develop a gain
control circuit that has wide dynamic
range and having a phase shift that is
independent of attenuation, for use in
an AGC system. The gain control cir-
cuit would handle modulated as well
as continuous tone signals.

To meet these requirements, we de-
signed an attenuator circuit that takes
an ac signal and switches it on and off
using diode switches, such that the at-
tenuation is proportional to the duty

Input
RF
or
IF

cycle of the switching voltage. Ampli-
fiers 11, 14 and 16 are isolation ampli-
fiers which isolate 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. The basic requirement is that
there is a high on—off ratio; the higher
the on—off ratio, the greater the atten-
uation possible before phase shift starts
to build up. The isolation amplifiers
11, 14 and 16 isolate the switch circuit
so that widely changing impedances of
the switches 12 and 13 are not reflected
back to the source, and also from filter
I3

It’s very important that filter 15 be
properly matched, otherwise phase
will drift with pulse changes. The rea-
son for having bandpass filter 15 is
that with a clean signal (a single carrier)

applied 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 filter 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 control voltage is advantageous
in determining if power input by sub-
stitution methods. Also, it simplifies
receiver loop design analysis.

J.W. MacConnell, JPL, Cal. Inst. of
Technology, Pasadena, CA.

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

15

Attenuated
RF or IF

DC Pulse
Input

Ny
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Designers’ Notebook

New Solar Panel Regulation Scheme Aids wCs

2A —

1A —

1/2A —

Microcomputers powered by solar cells
have run into problems that can now
be solved. In the application of a 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 il-

Bright Sunlight
n Medium
Sunlight
—\ Weak
——————— Sunlight
12v 24V
\Y

Fig 1 Solar array voltage-current curves.

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
the solar panel delivers rated power to
a microcomputer or digital system.

Our problem was to regulate the
output of a solar panel that delivers
20V open circuit to 12V, and allow
use of the panel at rapid output for as
much of the day as possible. Now, for
commercial installations of solar panels
delivering on the order of approximate-
ly 10 kW of dc power to electric mo-
tors or battery-charging circuits uC-
based systems and various electronics,
voltage regulation is necessary to pre-
vent motor speed changes and to pre-
vent overcharging of batteries.

The solution resulting from our
work, which was supported by NASA,
was to develop a regulator for shunt
operation with the solar panel. Used in
conjunction with the panel internal re-
sistance, optimum voltage regulation
was obtained. The regulator is adapt-
able to any wattage of solar cell arrays,
since it utilizes a parallel transistor ar-
rangement that can be scaled up by
adding transistors to handle maximum
current.

Although solar cell array voltage
output remains fairly constant, solar
panel current handling capability var-
ies quite widely as illumination varies.
(Fig 1). Typical solar panel power
curves are shown tor three levels of in-
cident sunlight. For example, if a regu-
lated 12V solar panel output is desired,
2A may have to be drawn from the
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panel when it is receiving bright sun-
light. The 2A would be the sum of the
load current, plus the regulator shunt
current. Later in the day to get 12V
out, only 1A would have to be drawn.
In weak sunlight, 0.5A is all that could
be drawn at 12V.

A commercial appliance such as a
TV set (i.e.. a 12V dc portable) does
not operate properly with more than
13V applied. Thus, a solar panel capa-
ble of producing 18V at a 1A load
would require a regulator in order to
provide 12V dc for the set. To prevent
the voltage from going too high when
the sun is at zenith angles, a voltage
regulator (Fig 2) must be used. When
the sunlight diminishes to the point
where the load current alone draws
down the panel voltage to 12V, the
regulator no longer operates. It then
looks like an open circuit to the solar
panel and consumes no power from the
solar panel. In contrast, any type of
series regulator would drop the voltage
at all load current values. As shown in

the figure, the 12V reference voltage is
set by a series of diodes D1, 2, 3, 4 and
Zener Diode DS5S. A resistor R, is in
series with the diode string across the
solar panel output, and controls the
Vge which is the base-emitter bias
voltage on the shunt transistors Q,
and Q,. When there is a voltage in ex-
cess of 12V output from the solar pan-
el, a reverse voltage +Vgg is developed
across Resistor R, which removes the
bias from transistors Q, and Q, caus-
ing them to conduct current through
resistors R, and R 3 to common.

The completed voltage regulator we
used in a demonstration of solar energy
conversion reduces a solar panel voltage
of 18V max. down to 12V dc and uti-
lizes the maximum amount of the sun’s
energy during daylight hours.

Theodore A. Casad, JPL, Cal. Inst.
of Tech., Pasadena, CA.

Rate this design: circle 5L, 5M or
5H on Reader Inquiry Card.
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Fig 2 Voltage regulator prevents overvoltage damage to uC or other circuits.

CD4018 Makes Three-Phase Generator

With reference to the circuit shown on
page 79 of the November 1979 issue, a
CD4018 can be used instead of a
CD4047 and 1N4148s. In Richard-
son’s circuit, he provided three out-
puts, phase shifted by 120° to provide
(after buffering and filtering), drive to
a low-voltage three phase supply.

Instead, tie 2, 3,7,8,9, 10, 12, 15

low, 16 high: Pin 14 = input: pins S,
(6 and 1 tied together), 13 are out-
puts. This gives three phases shifted
120° with less parts; the circuit shown
gives three phases shifted 60°, not
120°, as stated. (The 4018 could also
shift phase 60°.)

J. W. Hole, Sandia Laboratories,
Box 5800, Albuquerque, NM.



These are the new high performance
nterface switches for electrically clean
photo-isolated (4000V RMS min.), noise-free
interfacing between CMOS or NMOS

The new way microprocessors or TTL and any other

logic-based controllers and the associated

to ease the pain of : devices in your new system
microprocessor interfacing. The Grydom Touch.

Physically and electrically equivalent and

pin compatible with older versions offered
Cm Higher Output Current.

All Crydom output modules can control loads

up to 3.5 Amps @ 45°C as compared to

3 Amps (or less) for the others. A larger heat

spreader, thinner case walls and optimum

by other manufacturers, the new Crydom
thermal conductivity

Series 6 Input/Output modules offer several
advantages the others can't provide
encapsulating epoxy
enable ours to dissipate
heat faster and run cooler
permitting greater current
® handling capability
Buffering: The big design advantage.
The others' output modules require special
add-on, external buffering circuits to reduce
the input drive requirements to a level
suitable for microprocessor MOS devices
The Crydom Touch has eliminated this often
painful exercise. Buffering is built into
selected output modules to reduce
your design time and production

costs. And you'll end up with
an uncluttered control assembly

Better protection against circuit noise.
A.ysteresis factor of 30% provides added
protection by blocking out most transient
signals. The others don't offer this feature

A Broad Line.

There is a Crydom Series 6 model to match
every AC and DC Input or Output module
offered by the others, plus inverting and non-
inverting buffered output modules they can't
supply. Mounting boards for up to 24 modules
are available, Send for our new catalog, and
put the Crydom Touch into your new system!

Bottom cover maintains pin dimensional stability

Pin compatibility permits direct replacement of other available types
Thinner case walls

Larger heat spreaders

Optimum thermally conductive epoxy encapsulation

INTERNATIONAL RECTIFIER

Series 6 1/0 Modules are available at competitive
prices from Crydom Distributors everywhere! I‘:R DO
bk, = IR T R R —

I == ~N

International Headquarters: 1521 E Grand Ave., El Segundo, CA 90245. (213) 322-4987. TWX: 910-348-6283
European Headquarters: Hurst Green, Oxted, Surrey, England. Telephone: Oxted 3215 TELEX: 95219
Sales Offices, Agents and Distributors in Major Cities throughout the World.

Circle 54 on Reader Inquiry Card



Our solutions
could solve your problems

in CRT data displays.

BELLe 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 wc

the Video Corporation of

Bell & Howell and Robert Bosch

Circle 56 on Reader Inquiry Card




