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York University, 4700 Keele St
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The new ZX80 microcomputer from Sinclair Research
Ltd is a remarkable device. Although first announced to

widely advertised as the first personal computer for
under $200.

microcomputer-did not become available until the fall.
During the wait, the price has dropped from the expected

novator. Sinclair is best known for his previous products:

the North Ameérican public in February, 1980, the

$245 to just under $200. Because of this, the ZX80 is being

The ZX80, shown in photo 1, is a new design from
Clive Sinclair, a well-known British electronics ina miniature television, low-cost calculator and digital

watch kits, and miniature stereo components. All of his
products have stressed small size, low cost, and highquality operation—usually at the expense of packaging.

At a Glance
Name

Other hardware features

Manufacturer
Sinclair Research Ltd
475 Main St
POB 3027
Wallingford CT 06492
(617) 367-1988

sensitive keyboard; builtin RF (radio-frequency)
modulator (for channel
2); creates video display
of 24 lines of 32
characters each; includes
AC adapter, cables to
cassette recorder

Sinclair ZX80

Price
$199.95

it to do?” The only way to tell is to look atits teatures in

some detail. In order to design a very low-cost computer,
some features had to be cut. However, the newfeatures
that have been added are rather impressive. The good
features include low price, small size, high microprocessor speed, ease of program entry, and real-time BASIC
syntax checking.

The price of $199.95 includes the assembled computer

Software

an AC (alternating current) power adapter, a cable to
connectors for a cassette recorder, and a well-written

(6Y2 by 812 by 14

which includes a BASIC
interpreter and necessary
internal software

Processor
Z80A, 8-bit

Options
8 K-byte BASIC module
and 16 K-byte program-

Dimensions

15.9 by 20.8 by 3.7 cm

inches)

System clock frequency
3.25 MHz
Memory
1 K-byte static memory,
4 K-byte system ROM
(includes BASIC interpreter)

Mass storage
Uses standard cassette
recorder (not included)

94

Forty-key pressure-

The same is true of the ZX80.
Can it be any good if it sells for under $2007 This is a
reasonable question, but the question that is most important when buying a computer is, “Will it do the job I want
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4 K-byte system ROM,

mable memory module

(see “New Sinclair
Modules” text box for
details)

Comments
Contains introductory
BASIC book, A Course
in BASIC Programming,
128 pages, 20 by 14 cm
(8vs by 5%inches)

connect the ZX80 to a standard television set (channel 2)

book on programming in BASIC for the ZX80. For those
interested in building kits, a kit version is available.

However, you will not save money by doing so, and the
kit involves some steps that are rather involved for an inexperienced kit builder.
The ZX80 is small. The actual dimensions are 15.9 by
20.8 by 3.5 cm (6%2 by 8%2 by 1V2 inches), or about the
size of a hardcover book. It is not the smallest personal
computer—the new pocket computers from Sharp, Pana-

sonic, Quasar, and Radio Shack have that honor. Also,

because the ZX80 has to be attached to its AC adapter
and a television set to work, some ofits size advantage is

lost.

As part of this evaluation, several benchmark programs were run in BASIC to compare the ZX80 to other
personal computers. Although the ZX80 is not as tast as
advertisements imply, it does run faster than many other
personal computers, including the Radio Shack TRS-80
Model 1.
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Haveyou heard?
The Cashier® has been
promoted to

The Store Manager,

The Cashier has so much more to offer
than its name implies that we decided to
give ita new name. This valuable software
package can save time and increase profits
for small business owners by providing
* real-time inventory control
* point-of-sale functions
* customer & vendor address lists and
mailing labels
* informative management reports
* up-to-the-minute sales monitoring
* invoices, quotations, & packing slips
*.purchase orders & receiving reports
* daily, monthly, and year-to-date sales totals
* physical inventory checklists
*and much. much more.
But.what can you call a software package
for the Apple II* that does so much? You

might call it remarkable . we call it
The Store Manager.

Drop by your local
computer store and
see what The
Store Manager
can do
for you

Photo 1: A photograph of the ZX80 in operation.

The

homemade power supply gives an indication of the small size of
the computer. At the bottom of the television set., a BASIC line

is being edited.

The ZX80 also has a few software features that are
useful. The single-keystroke keywords mean that, instead
of typing a whole word, you have to type only a single
character on the keyboard. This can cause some confusion at first, and it takes some time to remember not to
type the whole word. Butit does speed up the typing process when entering a program. Because the keywords are
stored in 1 byte each, you save memoryspace that can be
used for extra program storage.
Another BASIC feature that I found impressive is the
syntax checking of the program as you type it in. I have
always been disappointed that most other versions of
BASIC do not do this. The ZX80 actually prompts you
with the type of input it is looking for—a keyword, a
literal, a string, or a number. If you enter an illegalstate-

ment, it indicates where the statement is wrong and will
not let you enter that statement into the program. It also

doesa similar check on input data requested by a running
BASIC program. In fact, it allows you to enter simple expressions for numeric input and calculates the value while
reading the value into the program; a very nice feature

At $200, though, everything cannot be optimum
There are objectionable features too. The most annoying
or limiting features of the ZX80 are its small memory
size, screen blanking during program execution, it
limited BASIC, and its keyboard.

The ZX80 comes with 1 K bytes of programmabi

static memory, although a memory-expansion boarc

High
Technology,Inc.
P.O. Box B-14665
8001 N. Classen Bivd.
Oklahoma City, Oklahoma 73113

405 840-9900

*Apple lland The Cashier are trade names of Apple Computer Inc

Circle 54 on inquiry card.

allowing 16 K bytes of memory is expected soon (see tex:
box). These 1024 bytes of memory are shared by syster
variables, your BASIC program, the program variables
working space, the video-display memory and the stack
Although the space is used very efficiently, 1 K bytes o
memory do not store a large program, no matter how

efficiently it is squeezed.
Perhaps the most limiting characteristic of the ZX80 is
the screen-blanking behavior. When the ZX80 is executing a program, the TV screen goes black. This happens because the processor is used to control the display
as well as to do the processing, and the design decision
was made to have the processor devote its time to only
one of these. The effect of this trade-offis to increase proCircle 55 on inquiry card.

ey

cessing speed at the expense of limiting the interactive
quality of the ZX80. It is not going to have the same types
of games as the Commodore PET or the Apple Il computers. However, when performing long calculations on
the ZX80, it is easy to tell when the program ends—the
room bursts into light!
The limited features of ZX80 BASIC are also
frustrating. This is a result of the limited amount (4 K
bytes) of ROM (read-only memory) available. This memory contains the software used for the BASIC interpreter,
for the character generator for the TV display, for decoding the keyboard, and for cassette reading and writing. This squeeze results in many useful BASIC functions

being omitted.

When dealing with strings, for example, you can break
up a string using two functions: CODE gives the ASCII

R

(American Standard Code for Information Interchange)

equivalent of the first character of the string; the TL$
(tail) function returns a string containing all but the first
character of the string. As an example of functions left
out, you cannot put two strings tggether (no concatenate

operation or function exists). However, Sinclair intends
to bring out an optional 8 K-byte floating-point BASIC
on a single ROM. With more than double the space to
work with, it should be a very rich and impressive
language.
The last feature that I find annoying is the keyboard. It
works—but @"#%. It is a touch-sensitive keyboard—smooth, washable, indestructible. But it is difficult to keep your fingers positioned properly on the
keys, particularly on the shift key, without inadvertently
pressing an extra key or two. The hardest keys to use are
Photo 2: The character set of the ZX80 computer. Photo 2a
shows a program that will list all 256 characters used by the
ZX80. Photo 2b shows the character set produced by the program; note that some characters are expanded to multiletter
keywords and that undefined codes are represented by a question mark.

the cursor controls and the rubout keys (both are shifted

characters). I always seem to end up with zeros where |

want to remove a character (rubout is shift-zero). Re-

member, though, that some people pay more for a keyboard than this entire computer costs. This was a very
wise place to save money on the design.

Some Technical Details

Photo 3: Editing on the ZX80. The cursor (at line 510 at the top
of the screen) can be moved via arrow keys to different lines of
the program. When the Edit key is pressed, the line being
pointed to is copied at the bottom of the screen, where it can be
edited. The cursor on the bottom line can be moved right and
left; characters can be deleted or inserted at the current cursor
position. When the Newline key is pressed, changes made in this
line are added to the existing program.
98
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The ZX80 microcomputer uses a very efficient design
with a total of only twenty-two standard integrated circuits, including the voltage regulator. The main processor is a Z80A processor running at a speed of about
3.2 MHz. The programmable memory is a pair of 4 K-bit
static memory devices. The ROM is a single 4 K-byte
part that includes both the BASIC interpreter and the
other functions listed above.
The operation of the ZX80 is—so far as I understand
it—quite complicated because it works on a mix of hardware and software. The overall conceptis that the refresh
counter of the Z80 is used to control the generation ofthe
lines of the video display, producing dots on the TV
screen at twice the frequency of the processor clock. The
keyboard is scanned under software control as I/O (input/output) port number 1, a port that is also shared by
the cassette input circuitry. The cassette output signal is
the same as the video synchronization signal; it is also
under software control. It is an interesting design, but
you will need to study the ZX80 ROM carefully before
you can really understand it.
The characterset is also a little strange. The keywords
that are entered with single strokes are stored as single
tokens and are expanded when displayed. Photo 2 shows

a program for generating all 256 codes.
The high quality of the black-and-white display can be
seen in the photograph of the TV screen, which is a stan-

dard 12-inch color TV set (see photo 2b). The question
marks are undefined codes, and the keywords (which are

spelled out) are fairly obvious. The graphics characters
allow a limited 46- by 64-pixel graphics resolution.
However, since the ZX80 is not primarily designed forinteractive graphics applications, the existing resolution on
the ZX80 should be sufficient.

Software Features

The ZX80 system is excellent for learning introductory
programming concepts. This is in large part due to the
immediate feedback about errors. For the student at the
introductory level, the limited features of the language

are useful inpreventing confusion; compare this with the
extreme detail taken to describe some complicated versions of BASIC. When you are ready to progress at a
later time, the expanded version of BASIC will be
available.
ZX80 BASIC not only prevents you from making syntax errors, but it also prompts you with a cursor thattells
you whatit is expecting—a keyword (denoted by a K inside the square cursor) a literal (denoted by an L), or a

numeric literal (denoted by an LS). When a program is
expecting string input, it puts the cursor between quotes,
then expands'the quotes as you enter the text. With the
ZX80, you néver get the string errors during data entry
that are so common with other personal computers.
The method of editing programs is also well planned.
A cursor, controlled by the 1 and | cursor keys, is used to

the electric pencil I1"
£ 1980 Michael Shrayer

Aﬁj

for the TRS-80 Model II* Computer

a3

'

point to the “current” line. When the Edit key is pressed,
the current line moves down to the bottom of the screen
to the program-entry line. There is always at least one
line between the program and the text-entry line, so you
will not get the areas confused.
Once the line is in the program-entry area, the line is
treated exactly like a program line that you are typing except that the cursor is at the beginning of the statement.
The cursor control keys — and — are used to move the
cursor within the line. Typing anything just inserts it at
that pointin the line, and the rubout keyis used to delete
the previous character. When you are finished editing,
just press Newline and the edited line replaces the old line
in the program (see photo 3). If you modify the line

number during editing, you create a new line in the program. This feature makesit very easy to duplicate lines in
a program.
The best way to describe the features of the ZX80
BASIC language is to add to the comparison table used
by Creative Computing in their "BASICs Comparison
Chart” (July 1980 issue, pages 28 and 29). The major
features of the Sinclair Research ZX80 4 K-byte BASIC
are given in table 1.

Performance of the ZX80

At some time, all users become concerned about the

speed of their computers. There is no simple way to compare the speed of various personal computers without
running actual programs. Two standard benchmarks
have been used to compare a wide range of computers
running BASIC. These have been run on the ZX80 to get

a valid estimate of its speed.
The system clock frequency of the Z80A processor is
3.2 MHz. This compares to about 1.77 MHz for the
Radio Shack TRS-80 Model I or to the 4 MHz of the
TRS-80 ModelII, both of which also use the Z80 as the
main processor. A Z80 running at 2 MHz should be

The Electric Pencil is a Character Oriented Word Processing

System, This means that téxt is entered as a continuous string

of characters and is manipulated as such. This ollows the user
enormous freedom and egse in the movement and handling of
text. Since lines are not delineated, any number of char-

Integer variables

acters, words, lines or paragraphs may be inserted or deleted
anywhere

in

the

text.

The entirety of

the

Real variables
String variables

text shifts and

opens up or closes as needed in full view of the user. Carriage returns as well as word hyphenation are nof required
since each line of text is formatted automatically.

As text is typed and the end of a screen line is reached, a
partially completed word is shiffed to the beginning of the

yes, names must contain letters anag
numbers only, but can be any length
no
yes, names must be one letter foi-

jowed by a doliar sign (eg: A$, B$

focated and/or replaced withgany other string of characters as
desired. Specific sets of characters within encoded strings
may also be located.
an
When fext is printed, The Electric Pencil automatically
inserts carriage returns where they are needed. Numerous
combinations of Line Length, Page Length, Character Spacing,
Line Spacing ond Page Spdeing allow for any form to be

Arithmetic operations

Y$, Z3).
integer and one-dimensional (eg
C(N)) only;, names must be one letter
long and are initialized to zero
values.
performed on 16-bit signed integer

Arithmetic operations
Relational operations

+ , — ,*,/, ** (exponentation)
= >, <, on either string or integer

are even.

Boolean operations

Arrays

following line. Whenever dext is inserted or deleted, existing

text is pushed down or pulled up in a wrap around fashion,
Everything appears on the video display screen as it occurs
thereby eliminating any guesswork. Text may be reviewed at
will by variable speed or page-at-a-time scrolling both in the

forward and reverse directions.

By using the search or the

seorch and replace functibn, ony string of characters may be

handled.

Right

justificatio gives

right-hand

margins

Pages may be numbered as well as titled.

that

the electric pencil

String operations
BASIC statements

a Proven Word Processing System

The TRSDOS versions of The Electric Pencil | are our best
ever! You con now type as fast as you like without losing any
characters. New TRSDOS features include word left, word right,
word delete, bottom of page numbering as well as extended
cursor controls for greater user flexibility. BASIC files may
also be written and simply “egited without additional software.

Our CP/M versions
for several years and
with the oddition of
$35.00. CONVERT is

A
are the ‘same as we have been distributing
ollow the CP/M user fo edit CP/M files
our CONVERT utility for on additional
not required if only quick and easy word

processing is required. A keyboard buffer permits fast typing
without character loss.

~CP/M
Serial Diablo, NEC, Qume $ 300.00

All other printers . . . . . $ 275.00

TRSDOS
§ 350.00

Qume Print Packages * Multi-Column Printing * Print
Value Chaining * Page-at-a-time Scrolling *
Bidirectional Multispeed Scrolling * Subsystem with
Print Value Scoreboard * Automatic Word & Record
Number Tally * Global Search & Replace * Full Margin

BASIC expressions

Centering

Graphics

Control * End of Page Control * Non Printing Text
Commenting * Line & Paragraph Indentation *

*

$ 325.00

The Electric Pencil | is still available for TRS-80 Model |

users.

Features
TRSDOS or CP/M Compatible * Supports Four Disk

Drives * Dynamic Print Formatting * Diablo, NEC &

Although not as’sophisticated as Electric Pencil I, it

VISA

G

Underlining

*

Boldface

(TR
=
oy

is still on_extremely easy to use and powerful word processing RS0 s ”‘ 1 mm";ﬁ
vade mark o Ao Snack Shach. nondmnsion of Tandy Corp
system. The software has been designed fo be used with both
Level | (16K system) and Level |l models of the TRS-80. Two
versions, one for use with cassette, and one for use with disk,

are available on cassette.

The TRS-80 disk version is easily

transferred to disk and is fully interactive with the READ,
WRITE, DIR, and KILL routines of TRSDOS.

TRC

TRD

100

Cassette ., .., ... $ 100.00

m

MICHAEL SHRAYER SOFTWARE, INC.

1198 Los Robles Dr

Palm Springs, CA. 92262

(714) 323-1400

Disk v oo vvvn $ 150.00
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BASIC commands

values.

argument pairs.
NOT , AND , OR performed on cor-

responding bits of integer arguments

CHR$(X), TL$(X$), STRE(X$)
CLEAR, CLS, DIM, FOR, GOSUB, GO
TO, HOME, IF, INPUT, LET, NEXT,
POKE, PRINT, RANDOMIZE, REM.
RETURN, STOP
ABS(X), CODE(X$), PEEK(X), RND(X)
USR(X)
CONTINUE, EDIT, LIST, LOAD, NEW
RUN, SAVE
20 graphics characters; effective

resolution is 46 rows of 64 squares
per row, plus some graphics

characters for shading.

Table 1: Summary of the Sinclair Research ZX80 4 K-byte
i
BASIC.

Benchmark
Number

Execution
Time (Seconds)

16

47

90

85

122

253

385

Table 2: Execution times of BASIC benchmark programs on
the Sinclair ZX80. See text for details

similar in speed to a 6502 running at 1 MHz (as used in
the Commodore PET or the Apple II). These estimations,
however, do not consider the efficiency of the BASIC interpreter, which is often the most important speed factor.
Thus, the execution-timing test of actual BASIC bench-

1604 seconds. Although this was not very fast compared
with many of the computers in this benchmark, it was
not the slowest either (the TRS-80 Model 1 took 1928
seconds). The execution time was decreased to 1513
seconds by removing the comment statements from the

program (a 5% increase in speed). This is a typical wayof

speeding up BASIC interpreters.
The ZX80 might be summarized as a high-performance, very low-cost, portable personal computer system. It is best used for home or school use in learning the
concepts of programming. When the memory-expansion
and floating-point-BASIC modules become available (see
the “New Sinclair Modules” text box), it will also be good
for low-cost mathematical, scientific, and engineering applications. If you are looking for your own home computer, the ZX80 is a good starting point.®

mark programs is the most important way of comparing
the speed of various personal computers.

New Sinclair Modules
As this article goes to press, Sinclair Research Ltd
has announced two new modules for the ZX80, an
8 K-byte BASIC in ROM and a 16 K-byte programmable-memory module. According to an American
representative of Sinclair Research Ltd, the programmable-memory module and a later version of the
BASIC module currently being sold in England will
probably be available soon on the American market.
The prices are expected to be “under $100" for the
16 K-byte programmable-memory module and “about
$40” for the 8 K-byte BASIC module. The BASIC
module will be slightly different from the one now being sold in England in that it will add printer support
to the ZX80.

The ZX80 ranked between second and third places in

the BASIC benchmarks done for Kilobaud magazine (see

“BASIC Timing Comparisons” by Tom Rugg and Phil
Feldman, October 1977, page 20). It was beaten only by a
6502 microprocessor running at 2 MHz (an Ohio Scientific ChallengerII running its 8 K-byte BASIC), and by a
780 running at 4 MHz (Zapple 8 K-byte BASIC). For
those interested in the actual times of the benchmark programs, they are given in table 2.
The prime-number program used for benchmarking

BASIC processors by Interface Age was also run (see
“Assignment: Bgnchmark,” by Tom Fox, June 1980, page

130). [A similar benchmark program was given in

“TRS-80 Performance: Evaluation by Program Timing"

by James R Lewis, on page 84 of the March 1980
BYTE....GW] This benchmark is particularly interesting
because it was run on several of the fastest small computers, as well as on a DEC (Digital Equipment Corpora-

tion) PDP-10 computer. The program given in the Interface Age article'had to be modified slightly to allow for
integer BASIC. However, the only major effect was to
change an INT function to an integer multiply. The execution time for the program running on the ZX80 was
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New PASCAL-100™ CPU mates
today’s popular UCSD Pascal langgtage to your $-100 system. With
h a Z80 processor and the Pascal

Microengine' aboard, PASCAL-100
gives you the power of software data
structuring without sacrificing
speed, memory space—or even your
current Z80, 8080 and CP/M?

software.
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More Memory.

Upto

4

128K bytes of memory, plus an optional
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