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Input Impedance

computers_

12,000 Hour Continuous
Battery Life

Insta-Ohms* Visual
Continuity Indicator

Introducing the TECH 360
DMM. Never has it been
to do so much for

s0 easy

Beckman’s TECH 360 bench/
portable DMM puts upmatched
capability and convenience at your
fingertips. :

You can select from 8 functions
and 31 ranges with one turn of the
single selector switch.

On or off the bench, you can
accurately measure all complex
waveforms with True RMS AC func-
- tions. Extend resistance measure-

ment to 1/100 ohm resolution. Read

temperatures from —ZOO_C to
1265°C. Perform continuity checks

so little.

quickly, with audible and visible
indications. Measure up to 10 amps
without adding special adaptors.
All with 0.1% basic Vdc accuracy.
12,000 hour battery life
Designed for ultimate ease of
operation, the TECH 360 delivers
12,000 hours continuous service (up

to 4 years of normal use) from, stan-
_ dard heavy-duty batteries. You'll

never have to search for power out-
lets or contend with ground loop
errors. The expense of rechargeable
battery packs
is eliminated.

Cov_enient storage and multiple viewing angles
are featured in the new line of Beckman bench/
portable DMMs.
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True RMS Select Switch
for ac only or ac+dc

—10 Amp ac/dc

~ 1500Vde/1000Vrms
Gverload and :

440 Vde/Vrms Resistance \

Teh_m_eratﬁré Probe In
(—20°C 1265°C

The TECH 360 is availzibhg
for just $289 (U.S. only), including
bat%eries. The companion TECH
350 (without RMS and temperature
measuring capability) is priced
at $229. ;

For information on the com-
plete liné of Beckman DMMs and
accessories, call your local distrib-
utor today. For the one nearest you
call: (714) 993-8803 or write
Beckman Instruments, Inc., Electro-

Products Group, 210 South Ranger
Street, Brea, California 92621.

BECKMAN

Popular Electronics lests

The Sinclair Research ZX80

HE Sinclair Research model ZX80
A personal computer, is a no-frills Z-
80A microprocessor-based system de-
signed to be very inexpensive and easily
portable. Like many video games and
low-cost computers, the ZX80 comes

~ equipped with a TV/GAME 60-dB isola-

tion switch that permits use with any
TV receiver. For the few users that
would be expected to do so, the manu-
facturer supplies an application note
that explains how to derive direct video
for use with a monitor.

The design is unique in not using a
video controller for the display. Sinclair
opted instead for using the refresh coun-
ter of the Z-80A to control the video dis-
play and update it about. 60-times a sec-
ond. When a program is*fynning, the
screen is blanked then rewritten after
the process, since the Z-80A has to
share its resources.

The ZX80 is housed in a nonimpact
plastic case that measures 6.5 in. x 8.5
in. x 1.5 in. The case also provides the
necessary shielding to enable the unit to
meet FCC class-B radiation require-
ments. The shielding is a thin metal
coating that is apparently sprayed on
the inside of the case. Necessary board
grounding is effected via flexible
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grounding straps located on the r-f mod-
ulator metal enclosure. (This arrange-
ment, although workable to a degree,
has some inherent difficulties that we
will discuss later.) The plastic enclosure
houses a forty-key, pressure-sensitive
keyboard, built-in r-f modulator, 1K
bytes of RAM, 4K bytes of system
ROM, and a cassette interface.

The price of the unit is $199.95 and
includes the ac adaptor, cables for a tape
recorder (not supplied), and an extreme-
ly well-written and useful 130-page
user’s and programming guide. Since
BASIC is contained in ROM, nothing
else is required for operation except a
TV receiver. As yet, Sinclair offers no
options, however, an 8K-byte enhanced
BASIC (in ROM) that reportedly will
sell for $40, and a 16K-byte RAM ex-
pansion for less than $100 are in the
works. Currently, software support, is
available from various aftermarket
sources.

General Description. The Z-30A
microprocessor, operating at a 3.25-
MHz clock rate, creates the screen
image. The black-on-white display,
which is upper-case only, is limited to 24
lines by 32 characters (768 characters

Personal Computer

per screen image) by the typical band-
width (~ 3.5 MHz) of a typical TV
receiver. The character generator also
provides what Sinclair terms 24 stan-
dard graphic symbols. However, in real-
ity, there are 10 graphic symbols and
their inversions. The other four are the
normal and inverse of the space charac-
ter and the quote symbol. The graphic
characters are formed on an 8 x 8 dot
matrix that offers resolution somewhat
better than that of the common 5 x 7 dot
matrix though not quite the high resolu-
tion touted by Sinclair.

The integrated cassette interface op-
erates at 250 baud. The basic tape
format is frame sync information, point-
ers into the variable area, and com-
pressed tokens representing both key-
words and data. An interesting feature
of the cassette system allows data and
variable information to be saved at the
same time, and restored at run time by
invoking the GoTo (line no.) rather than
RUN, The recorder volume setting has
little or no effect on the operation of the
system. The ZX80’s 2K integer BASIC
is limited, but it can’t be considered a
tiny BASIC. 1t is, rather, a subset of a
full-scale integer BASIC with some
unique attributes of its own.

(Continued on page 18)
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For all practical purposes, the typical
functions found in larger implementa-
tions of BASIC are included (string
operators such as MIDS, LEFTS, RIGHTS,
are not). Bit-wise Boolean operations
are permitted using NOT, AND, Or OR.
The character string function CHRS be-
comes a main operator in most pro-
grams, and a unique function TLS (s)
which returns the string (s) minus its
first character is provided. The TLS oper-
ator, can be employed for creating
unique displays, while the function CODE
returns the ASCII code for the first

GO

character of string. This latter function
essentially takes the place of asc found
in most BASICs. Even PEEK and POKE
are included to permit the user to get to
the memory. To further support these
functions, UsrR permits the calling of a
user-written machine language routine.

Interestingly, the BASIC is well
suited to the machine architecture. To
enter a program, you merely tap the Q
key. This executes NEw and clears the
work space for a new program. Next
type in a line number, depress the letter
O to generate the keyword PRINT. When

ON-LINE
TO THE WORLD.
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The CompuServe Information Service ties

your persanal computer or terminal into our large
computers. You can read the electronic editions of major
daily newspapers including The Washington Post, The

Welcome to New York Times, the San Francisco Chronicle, plus the
CompuServe AP newswire. Have easy access to valuable consumer

and home-related.infor[nation, games, entertainment
features, electronic mail, nationwide bulletin board,
newsletters from computer manufacturers—and more.

If your interest follows financial lines, we

e iirdosia ~ havethe AP financial wire, Raylux Financial Advisory

Service, Commodity News Service, Standard & Poor’s
Stock Reports and personal financial programs.

& . Through our MicroQuote Service, you can get
R current and historical data on 40,000+ stocks,
R honds and options, updated daily.

We’ve only just begun. Currently we're serving more than 10,000 customers—and we
have room for lots more. We've only hinted at what's available and haven't mentioned the
free 128K bytes of storage and the powerful languages and programming aids available to
you. So get a demonstration of the CompuServe Information Service at a Radio Shack®
Computer Center or many Radio Shack® outlets. Your hourly charge for all this is only 8%
cents a minute during evening and weekend hours.

CompuServe

Radio Shack is a trademark
of Tandy Corporation.
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Information Service Division
5000 Arlington Centre Blvd.
Columbus, Ohio 43220

(614) 457-8600
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you do this the cursor is displayed as an
inverse K to indicate a keyword. Your
next entry would, in this case, be a
“quote” which would generate an in-
verse S, indicating that a syntax prob-
lem exists (there is no “end quote™ yet),
and remain displayed until you have fin-
ished the line and ended it with a quote.
Once you have the line typed in, you
depress the key marked NEWLINE. This
key acts the same as RETURN on other
computers.

When a line is entered, all the system
variables, line numbers, and pointers to
the next line are stored in an area below
the user RAM area. Then the program
is stored, as are the working variables
(AS$, for example) and an indicator for
end of line. Next, a working space is
opened to input new lines, or for editing,
then a display area that holds 24 NEW-
LINE characters is provided for screen
updating. This is followed by a stack
area that contains information for jumps
and GOTOS.

Since the code is compacted, a fair
amount can be input into the 1K of
available RAM. Sinclair exaggerates a
little in saying that you can enter 100
32-character lines (which would be 3500
bytes, assuming two bytes for a line
number, 1 byte for NEWLINE terminator
and 1 byte per character), but you can
come close to 3000 bytes. This is fairly
easily done, since all the operators are
stored as tokens and in a manner to pro-
vide maximum packaging. One tech-
nique used is to drop spaces and set bits
to indicate where a space should appear.

Because of the unique implementa-
tion of the BASIC, editing is fairly sim-
ple. You LIST the program (depress the
letter A), and then enter the editing
mode by holding the SHIFT key and de-
pressing NEWLINE, The cursor is moved
to the desired line by holding down
sHIFT and depressing one of the arrowed
keys, 5 for left, 6 for down, 7 for up, and
8 for right. The chosen line then is redis-
played at the bottom of the screen, and
can be edited by moving the cursor over
the desired area and typing over materi-
al to be changed, including the line
number. This gives you a quick way of
copying lines into new line numbers.

When a program is run or a new line
entered, the screen is blanked. For ex-
ample, if you wrote a program to draw a
maze, when you RUN, the screen will
blank for a few seconds and redisplay
with the maze drawn. Should your pro-
gram ask for an input, the same thing
happens once the data is entered. This is
a bit disconcerting at first, but is not a
disadvantage. It can be useful for creat-
ing certain games.

Quite honestly, the 130-page, spiral-
bound operating manual supplied with
the ZX80 is the best we have seen so far.
The authors, realistically, assumed that
the buyer of this machine would be a
novice and wrote accordingly. Thus, the
manual explains not only how to use the
ZX80 but the basics of computer opera-
tion in general. In addition, there is a
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~ “Ourreputation rests on
digits,decimal points, and details.
We wouldn'’t trust them to anything less
than Scotch Brand Data Cartridges”

Bill Birkett, Vice President,
Trade Graphics, Inc.,
Livonia, Michigan

The unique design of a data
cartridge provides great reliability,
high storage capacity and long
tape life. And where could you
possibly get better data
cartridges than Scotch Brand,
made by 3M, the people who
invented the data cartridge
system itself?

3M controls every step in manu-
facturing. Top quality magnetic
tape and precision components
are part of every Scotch Data
Cartridge. Over twenty-five years
of service to the computer in-
dustry assure you of the utmost
reliability.

Scotch Data Cartridges are
available in miniature DC 100A,
the standard-size DC 300A and
now, an extra-length DC 300XL
with 50% more storage capacity.
They are compatible with most
cartridge systems including
Hewlett-Packard, IBM, NCR,
Tektronix and TI.

To find out where you can find
Scotch Data Cartridges or virtually
any other data recording medi-
um, call toll-free: 800-328-1300.
(In Minnesota, call collect:
612-736-9625.) Ask for the

Data Recording Products Division.

If it's worth remembering,
it's worth Scotch
Data Recording Products.
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maximum of practical examples and a
minimum of theory.

Evaluation. Basically, the ZX80 is
easy to use—remove it from its box-and
plug it in. The keyboard, although small
and not very well designed from a me-
chanical point of view, gives a good pre-
sentation of the keys. You can see at a
glance what to do to get certain things to
happen. For example, to print a “greater
than” character (=), you would clearly
have to depress the SHIFT key and the
letter M. This is evident since the keys
are color-coded to indicate which func-
tions go together. Many keys “triple
shift” in that one key serves three func-
tions. For example, the Q key not only
generates the letter Q, but contingent on
how you handle the SHIFT key, also gen-
erates the BASIC command NEW, and a
graphics symbol as well, However, this

multiple use and automatic keyword
feature is complicated by the diminutive
keys. Adult fingers are hard-pressed for
maneuvering room. Also, the touch
takes some getting used to.

Although the display is reasonable in
design, as the system is delivered it may
not work properly. When we first turned
the ZX80 on, we found that the display
was erratic. Compressing the case in our
hands improved matters, which sug-
gested a grounding problem.

On opening the case, we found that
the grounding straps, which are nothing
more than strips of light metal, were not
making proper contact with the case.
The remedy was to bend the straps on
the top of the r-f modulator can in a
horseshoe, and solder a wire across the
bottom straps to hold them rigid and
provide a longer groundplane contact,

Still, the thin metal shielding inside
the case is not really adequate. Al-
though the ZX80 carries a notification
that it has passed FCC certification for
class-B operation, we found it noisy.

Another difficulty we encountered re-
lates to the use of channel 2 as the base
frequency of the r-f modulator. In the
U.S., channel 2 is a major vhf channel,
especially in metropolitan areas. At the

fairly low level of video drive the ZX80

_computers
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provides, the display is interfered with
by local channel-2 TV transmissions.
There are two ways the user can get
around this: either offset the TV receiv-
er slightly via the fine tuning, or wrap
about 10 turns of number 14 copper wire
around a small plastic tube, mount it in
parallel with the coil in the modulator
can, and then experiment by spreading
or compressing the coils to offset the r-f
frequency to some unused vhf channel in
your area. Of course, you can follow the
instructions in the manual for deriving
direct video for a monitor.

A factor which will greatly affect the
quality of the picture is the television
receiver used. Specifically, if your re-
ceiver is of the so-called hot chassis va-
riety, it is subject to interference from
the power line.

With respect to processing speed, the
unit performs much as Sinclair claims.

Photo of the ZX80 with

its cover removed shows

the compact

assembly that was used to achieve
its small size.

Since the company used benchmark pro-
grams created by Tom Rugg and Phil
Feldman (“BASIC Timing Compari-
sons,” Kilobaud, October 1977, page
20), we did too. We found execution
times that were, in most cases, within .1
sec of what was specified.

We could find no operational fault
with the BASIC, and, in fact, consider it
one of the better implementations avail-
able. However, like most BASICs, it has
its idiosyncracies—for example, the lack
of conventional control characters.

Comments. Some math applications
are precluded since the integer BASIC
doesn't support floating-point calcula-
tions. Nor is the machine viable as a
building block for a larger system. Al-
though it does have a 44-pin extension
bus connector, no suitable peripherals
are currently available.

The design philosophy of the ZX80 is
sound, innovative, and commendable.
Had the quality and workmanship of the
hardware matched the basic design, the
machine could have been spectacular.
As it stands, the ZX80 may be a good
choice for beginners who want to dip a
toe into Computer Lake at low cost.
—Carl Warren
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General Flectrics 1VHD3042W
Video High Density Disc Player

HE Matsushita/JVC Video High
Density (VHD) disc player is now
off the drawing board and into hard-
ware. Initial prototypes have been deliv-
ered to U.S. partner General Electric
and Matsushita-owned Panasonic.
The disc itself is smooth-surfaced,
10.2” in diameter. It is made from com-

pression-molded PVC plastic, carbon.

black, a lubricant, and other additives.
Spinning at a constant 900 rpm, it is
designed to play one hour per side. Be-
cause the force of the stylus on the disc
is spread over more disc area than in the
CED (Capacitance Electroni¢ Disc) sys-
tem, pressure on the surface’is accord-
ingly less. Stylus life, consequently,
could amount to more than 1,000 hours,
and recordings last for up to 10,000
plays. Dual audio channels can carry ei-
ther full stereo or bilingual outputs.
Time-share picture and audio frames
(54,000 per disc) are molded into the
plastic as variable length pits of uniform
depth, with tracking pits running along-
side, and at right angles to them. The
pickup head has only flat contact with
the record, and may move freely over
the disc’s surface, permitting still pic-
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tures and forward and reverse slow mo-
tion at !/2, /4, /8, and Y16 normal speed.
Similarly, forward and reverse fast pic-
ture search (with picture) is possible at
2, 3, 4, and 5 times normal speed in the
_forward mode, and 2 and 3 times normal
in reverse.

There is chapter and time access, but
no frame identification. This will come
later—at added expense. Meanwhile,
the reduced method of picture identifi-
cation will locate any specific image
within about 15 frames, and frame-by-
frame motion control can quickly move
the stylus arm into the exact position for
the frame desired.

The disc player will be introduced in
Japan in October of this year, in the
U.S. in January of 1982, and in Britain
six months after that. Here, the system
is to be marketed under the General
Electric, JVC, Panasonic, Sharp and
Quasar brand names. Meanwhile, nego-
tiations for first-run movies, various
shows, and other entertainment and
educational programs are in progress.

Operation. Since the system we inves-
tigated is still a prototype, only a block

diagram (Figure 1) of the overall player
was made available by General Electric.
But even that is a good deal more than
had been released previously.

~ The equipment is designed to operate
in sequential steps, with lighted green
indicators suggesting each succeeding
step. The stylus is always in contact with
the recording until play is completed, af-
ter which the player automatically
moves to the unload position, and the
time clock resets to zero.

Variations in capacitance (equating
to frequencies from 6.1 to 7.8 MHz) are
picked up from individual pits on the
disc by an electrode attached to the sty-
lus and in physical contact with the disc
(Fig. 2). A 915-MHz oscillator provides
a carrier for the signal, which is then
peak-detected so that it contains the to-
tal video and audio information. A head
amplifier receives this information and
passes it to the tracking servo circuit,
the dropout compensation (DOC) detec-
tor, and the video detector. Additional
signal paths lead from the tracking servo
circuit to the motor servo circuit, and to
the stylus coils on either side of the input.

Three coils guide the stylus (Fig. 3).
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