TEK 2200

MULTI-PURPOSE
OSCILLOSCOPES

THE PERFORMANCE/
PRICE STANDARD

Wide-range verti-
cal sensitivity:
Scale factors from
100 V/div (10X
probe) to 2 mV/div
(1X probe). Accurale
lo +3%. Acordc
coupling.

Tek’s most successful
scope series ever: At $1100-$1400,
it's easy to see why!

Two high-sensitivity

channels: dc to 60
MHz bandwidth
from 10 V/div to 20
mV/div; extended
sensitivity of 2
mV/div at - 50
MHz.

Sweep speeds:
from 0.5 s to 50 ns.

Delayed sweep
measurements:

To 5 ns/div with X10 Accurate to ©3%

magnification.

with single time-
base 2213; to

+1.5% with dual
time-base 2215.

Complete trigger
system. Includes
TV field, normal,
vertical mode, and

automatic; internal,

external and line
sources; variable
holdoff.

Probes included.
High-performance,
positive attachment
10-14 pF and 60
MHz at the probe

tip.

In 30 years of Tektronix oscil-
loscope leadership, no other
scopes have recorded the
immediate popular appeal of

the Tek 2200 Series. The Tek 2213
and 2215 are unapproached for the
performance and reliability they
offer at a surprisingly affordable
price.

There's no compromise with
Tektronix quality: The low cost is the
result of a new design concept that
cut mechanical parts by 65%. Cut
cabling by 90%. Virtually eliminated
board electrical connectors. And
obviated the usual cooling fan.
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Tektronix 2213 .

Yet performance is written all over
the front panels. There's the band-
width for digital and analog circuits.
The sensitivity for low signal mea-
surements. The sweep speeds for
fast logic families. And delayed
sweep for fast, accurate timing
measurements.

The cost: $1100 for the 2213*.
$1400 for the dual time base 2215.
You can order, or obtain more
information, through the Tektronix
National Marketing Center, where
technical personnel can answer
your questions and expedite
delivery. Your direct order includes
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probes, operating manuals, 15- -
day return policy and full Tektronix
warranty.

For a demonstration stop by your
local Tektronix Sales Office.

ORDER TOLL FREE

1-800-426-2200

Ask for Department 10238
In the state of Washington,
Call (206) 253-5353 collect.

“Price FO.B. Beaverion, OR
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Popular Electronics lests

Commodore VIC-20
Low-Cost Computer System

HE Commodore VIC-20 is that
company’s entry into the Home
Computer Sweepstakes. This puts Com-
modore in competition with Texas In-
struments, Atari, and Radio Shack for
the growing market for low-cost home
computers. The VIC-20 and Atari 400
are running neck-and-neck, with Radio
Shack’s TRS-80 Color Computer coming
up fast. Texas Instruments’ TT 99/4 is
fourth,.but running hard with the stami-
na for a long race. e } _
All of these machines are nas in the
price range from $200 to $400 for the ba-
sic computer unit. The VIC-20 has a
manufacturer’s suggested price of $300
for the computer unit, power supply, and
r-f modulator, although the selling price
in many stores is much less. The VIC-20
was introduced at the 1981 computer
shows and has developed a large follow-
ing of users for a variety of reasons: high-
resolution graphics (176 by 184 pixels),
color capability (8 border colors and 16
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screen colors), sound and music genera-
tion, a large supply of software and
firmware (cartridges), many peripherals,
and relatively low cost for a “real” com-
puter. In addition, it is inexpensive to ex-
pand because costs of perhiperals have
been kept in proportion to the original
cost of the computer.

Commodore has provided a range of
peripherals for the VIC-20 that enables
the owner to configure several different
types of personal system. The owner who
wishes to contact one of the Public Infor-
mation Services, such as CompuServe or
The Source, only has to plug in the
VICMODEM cartridge, connect a tele-
phone handset cord into the modem, and
dial the network access number to be
connected to the service. Commodore of-
fers a free one-year subscription to
CompuServe and one hour’s free time on
the network.

In addition, Commodore supplies the
VICTERM-1 software, which programs

the VIC-20 to act as a “‘smart terminal.”
Information on the network can be
stored on the Commodore Datasette re-
corder. If a VIC disk is part of the sys-
tem, information can be transferred from
the network to the VIC disk, or from the
VIC disk to the network disk system. To
encourage VIC users to use the telecom-
puting capabilities, Commodore has
sponsored the Commodore Information
Network, a special-interest group on
CompuServe. This provides a “‘hotline,”
a public information bulletin board, and
an area where computer hobbyists can
get programming tips and technical
assistance.

The VIC-20 owner who wants to use
his computer for home computing, or
even simple business applications, can
expand the machine’s limited memory by
plugging in a Memory Expansion Car-
tridge sold by Commodore in 3K, 8K or
16K sizes. Larger memory expansions
are made by several other companies in
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computers.

sizes up to 24K. A 24K memory expan-
sion is the maximum expansion possible
since that brings the total RAM to 32K,
which is the largest RAM memory this
computer can support.

In addition, there are external expan-
sion units that add additional slots to the
memory expansion port and permit the
simultaneous use of either additional cir-
cuit boards or cartridges. Also there are
expansion units for the R8-232 interface,
and an IEEE Adapter interface that per-
mits thé VIC-20 to be connected to stan-
dard Commodore CBM computers and
to share peripherals with the larger ma-
chine. The VIC-20 system also includes a
low-cost, 30-cps printer (about $400)
which has tractor feed and the ability to
print VIC graphics as well as text. For
those who want a disk drive, the VIC sin-
gle-disk drive (170K per drive) is one the
lowest-cost units on the market (about
$500 for both controller and disk drive).
However, for those who require more
disk storage, the VIC can be adapted to
use standard Commodore CBM dual-
disk drives.

When it comes to software, VIC-20 is
one of the better-supplied computers on
the market. Hundreds of programs of ev-
ery type are available for the VIC-20 on
cassette, disk, and firmware cartridge.

PoPULAR ELECTRONICS has tested the
basic VIC-20 and some of the software.
(We have seen the disk system and
modem in operation though we did not
test them.)

The VIC-20 Computer is packed in a

styrofoam box that contains the power
supply, keyboard computer unit, and r-f
modulator. Removing the beige-color
keyboard unit, you’ll find that it’s similar
toa typewriter with four extra keys down
the right side. At the top of the cabinet is
a power indicator light. On the right side
of the cabinet is a recessed area contain-
ing the power cord socket, an on/off
switch, and a “D” socket for plugging in
a joystick or other game-control device.

At the rear of the unit, are several
types of connections. First, there are
three card-edge connectors. The largest
(on the left) is to plug in VIC Program
cartridges or peripheral connectors.
Then there are two round DIN connec-
tor ports. The 5-pin one is for connecting
the video r-f modulator cable. The sec-
ond one is for connecting special serial
devices such as the line printer and the
disk drive. Next is a card-edge connector
for the cassette recorder. The last card-
edge connector is for special accessories
that will be developed from time-to-time.

Setting up the VIC-20 is easy enough.
To use it with a TV receiver, the r-f mod-
ulator has to be set for either channel 3 or
4. (One of these channels is clear in every
area of the United States.) On our unit,
however, the switch was not marked with
the channel position so some experiment-
ing to find the correct channel was neces-
sary. To use a color or black-and-white
monitor, the moduator is not used, of
course, and the video cable is run directly
to the monitor.

Once the VIC-20 is running, the screen
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displays the number of bytes of memory
that are free for programming. If a car-
tridge program is to be used, the comput-
er should be switched off at this point and
the cartridge plugged in, per directions
supplied with the program cartridges.
The manual supplied with the computer
does not mention this at all.

The VIC-20’s keyboard follows the
usual Commodore arrangement of using
multi-shifts for graphic characters and
upper/lower case characters. Looking at
the keys, the user finds there are two
graphics characters on the front of most
of them. When you turn on the VIC-20,
the computer is automatically in graph-
ics mode. You can type upper case and
the 60 graphics characters:shown on the
front of the keys. To print the right-hand
graphics characters, you hold down the
shift key and depress the key with the
graphic character you want. To get the
left-hand graphic character, you hold
down the key with the COMMODORE logo
on it. Graphics pictures are created by
placing the graphics characters together
to create the pattern you want.

To use the VIC-20 in text mode, you
press the SHIFT and COMMODORE keys at
the same time. You will now be able to
type upper- and lower-case letters and
the graphics characters on the left side of
the keys. These characters are useful for
charts and graphs. This multi-shift sys-
tem permits the VIC-20 to reproduce
many more characters than would other-
wise be possible. It is not a familar opera-
tion for someone who is not used to Com-
modore keyboards; but after a while, we
became proficient in producing interest-
ing graphics designs as well as text on the
screen.

The top row of keys has color designa-
tions inscribed on their fronts. The colors
are red, cyan (light blue), white, black,
purple, green, blue, and yellow. With
these keys you can change the color of
the characters inside or outside a pro-
gram. Once the color is “set,” the display
remains in that color until it is changed.
The 9 and “0” keys have the letters
RVS ON and RVS OFF on the front. They
turn on the reverse-color capability so
that you can reverse color of the charac-
ters and the background. The Commo-
dore color system is very different from
that used by other computers with color
capabilities, but we found that it was very
easy to use and very effective.

The keyboard also contains four func-
tion keys on the right side of the console.
These are not defined when the VIC-20 is
turned on. They are assigned functions or
tasks when used with the plug-in car-
tridges; or they can be assigned functions
within a program loaded from a disk or
tape, or entered from the keyboard. The
existence of user programmable function
keys in a low-cost computer is unusual
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and indicative of excellent design in the
VIC-20.

The VIC-20 has another useful charac-
teristic: the ability to make sounds and
music without adding devices. The VIC
has four voices enabling it to “sing” si-
multaneously in four different notes. Us-
ing this capability, you can create inter-
esting audio effects and fairly complex
music.

One serious drawback of the VIC-20 is
its 22-character display. This may not be
more than an annoyance to a person who
is learning programming on the VIC, but
to an experienced person who is used to a
display at least twice as great, the 22
characters can be a limiting factor. It is
sufficient for the games and simple pro-
grams given as examples in the owner’s
manual; but even for use on the
CompuServe network, 22 characters are
hardly enough. It sould be noted that
there is a Video Combo Cartridge from
Quantium Data that extends the screen
width to 40 or 80 characters at a cost of
$199; the same cartridge can be obtained
with 16K of RAM and a PROM socket
for $299.

There are several other expansion
units made by independent manufactur-
ers, including RAM and ROM Ex-
pandors, R8-232 Interfaces, and expan-
sion motherboards. At this year’s NCC,
a new expansion motherboard unit from
Great Britain was previewed that in-
cludes six expansion slots for boards or
cartridges, and it has its own power
supply.

One of the plug-ins for the VIC-20 is
the PROM QUEEN cartridge, which

computers

PHYSICAL
CHARACTERISTICS

Housing: Metal with separate power sup-
ply and r-f modulator.

Keyboard: Full ASCIl (64 characters)
with numerals and calculation sym-
bols. Four programmable function
keys. Full PET-type graphics charac-
ter set generated directly from key-
board. Auto-repeat on control keys.

I/0: Centronics-type printer and disk-
drive parallel port. Joystick, paddle,
and lightpen port. Digital-cassette,
composite-video, modem, and bus-ex-
pansion ports for plug-in programs
and expansion of memory. RS-232C
interface capability.

Video Display: 22 characters wide by 23
lines deep.

Program Line Length: 88 characters.
Graphies: High-resolution capability. 176
by 184 pixel (32,384) max. resolution.
Color: Eight border colors, 16 screen col-
ors. Eight screen colors generated di-

rectly from keyboard.

Music and Sound: Four tone generators
covering five octaves. White-noise
generator for special effects.

OPERATIONAL
| CHARACTERISTICS

' Language: BASIC

' Assembly Language: Optional

‘ Memory Capacity: 5K expandable to 32K

' Disk Storage: 170K

Telecommunications Operation: 300
baud

Some of the peripherals that are available to use with the VIC-20.
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turns the VIC-20 into a software devel-
opment system. This cartridge programs
2732 and 2716 EPROMs or acts as a 4K -
byte EPROM emulator. It takes its input
from the keyboard, the modem, or anoth-
er EPROM, thus permitting direct
duplication.

When the unit supplied by Commo-
dore was tested, we found considerable
r-f interference displayed on the screen.
This could not be cleared up with the
fine-tuning control on the TV set, but we
discovered that, as we moved the key-
board to different positions in the room,
we could reduce the pattern on the
screen. When we mentioned this to our
contact at Commodore, we were told
that we had been supplied an early model
and that this interferénce did not exist in
present production units. However, ex-
amining units on display at several
stores, we found that the interference oc-
curred on at least half of them.

The game cartridges tested with the
VIC-20 included VIC Avenger, Jupiter
Landing, Midnight Drive, and Black-
jack. The Arcade-type games were as
good as we have seen on much more ex-
pensive computers. There are several
special features in the VIC cartridge sys-
tem, one of which enables the user to ad-
just the image on the screen by pressing
the csr control key. This allows for dif-
ferences in various TV sets.

The games are set up to permit use of
either a joystick or the keyboard as a con-
troller. However we learned that the
Aliens had a big advantage over us when
we tried to use only the keyboard. We
also wrecked more race cars than usual.
Conclusion: you really need a joystick
control to play the arcade games. The
high score indicates the highest total
reached, so you have something to shoot
for. We did not test the new Bally/
Midway series of games that Commo-
dore has just come out with as they had
not been released in time for our tests.

User Comments. The Commodore
VIC-20 is more computer for the money
than we had expected to see. It offers an
excellent low-cost way for a person to
start computing, yet there is enough pro-
gramming capability to maintain interest
and to learn programming, graphics, and
the fundamentals of music. Users can al-
ways take a break by plugging in a car-
tridge to play a wide variety of games.
With video and memory expansion units
installed, the VIC can also be used as a
word processor. Further, it can provide
low-cost access to the world of informa-
tion networks.

The VIC-20 has real computer capa-
bility, as well as being a commendable
games player and educational tool.

—Stan Veit

CIRCLE NO. 102 ON FREE INFORMATION CARD
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