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he Zip Chip is an accelera-
tor chip that replaces the
65C02 microprocessor in
your Apple II with a 65C02
that is capable of running pro-
grams at up to four times normal

| speed. This product is exciting,

particularly for Ilc users, who have
never been able to use accelerator
cards designed for the Ile. The Zip
Chip also works with the II Plus
and Ile but not the IIGs.

Later in this article, I'll explain
how the Zip Chip works, but for
now let’s take a look at what we’re
most interested in: just how much
faster software runs with a Zip
Chip installed.

(Throughout this article, the
term Apple II refers to the Apple 11
Plus, Ile, and Ilc—but not the Ap-
ple 1IGS. The term 65C02 also refers
to the 6502 microprocessor of the
Apple II Plus and the original Ile,

% | unless the context indicates other-

wise.)
Speed Tests

The accompanying sidebar “Life
in the Fast Lane” shows the results
of some speed tests I ran with Ap-
plesoft BASIC, comparing a nor-

[ mal-speed Apple Ile with (1) the

Zip Chip in an Apple Ile, (2) a nor-
mal-speed Apple Ile equipped with
a TransWarp accelerator card, and
(3) a IIGS running at fast speed. In
all cases, I timed the operations by
using a stopwatch, and I rounded
the results to the nearest tenth of a
second. The computer carried out
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A mew accelerator moves your Apple 11 Plus, Ile, or Ilc into the fast lane.

IPCHIP

each of these operations 1000 times
in a FOR .. . NEXT loop.

I found the least improvement in
operations that did significant text-
screen manipulation. Printing a
string to the screen improved by a
factor of less than 1.3 with the Zip
Chip. This result is not too surpris-
ing, since the Zip Chip slows down
to normal speed to perform memo-
ry-writing operations; it acceler-
ates only read operations. The GS
does accelerate write operations, so
its times are significantly faster.

ust slightly better was the
write to disk operation. The
speedup was just 1.5 times. By
contrast, creating 1000 ran-
dom numbers showed a speed
improvement of 3 times.

Other operations in Applesoft
showed speed improvements of 2.6
to 3.5 times. As you can see, some
of the best improvements occurred
in the low- and high-resolution-
graphics operations.

AppleWorks Improvements

The sidebar also shows the re-
sults of comparative operations the
computer performed with Apple-
Works. The word-processing mod-
ule’s Replace operations were more
than three times as fast with the
Zip Chip. The database sorts were
nearly as dramatically faster, al-
though the alphabetic sort was
slightly slower than the numeric
sort.

1 also ran two different Apple-
Works spreadsheet operations. In

one case, dividing a cell by a con-
stant, the speed improved by a fac-
tor of 4, the maximum theoretical
improvement with the Zip Chip.
The speed for taking an average of
seven cells improved by a factor of
3.2,

As you might expect, disk-inten-
sive operations showed less im-
provement. The Zip Chip did not
significantly decrease the time for

The Zip Chip
is capable of
running programs at
up to four times
normal speed.

loading a word-processing docu-
ment or a spreadsheet. The data-
base, by contrast, loaded 1.5 times
faster under Zip Chip, probably a
result of the processing that is nec-
essary after you load a data file into
AppleWorks.
Zip vs. TransWarp

The comparison of the Zip Chip
with the TransWarp accelerator
card is interesting. In AppleWorks
operations, the Zip Chip appeared
significantly faster in loading a da-
tabase file and replacing text in a
word-processing file. The other
time differences in the Apple-
Works tests are not significant.

As you can see in the Applesoft

tests, the TransWarp is faster in BA-
SIC string manipulation and print-
ing to the Apple II screen. The Zip
Chip is faster in disk operations
and graphics manipulation, how-
ever.
ow that we’ve confirmed
that using a Zip Chip does
often result in increased
speed, let’s see how the
chip works.

In a normal Apple II, the micro-
processor runs at one megahertz,
or 1 million cycles per second. Each
operation of the 65C02 takes at
least 2 cycles, with a few taking as
many as 7. The average instruction
takes between 3 and 4 cycles, per-
mitting the 65C02 to perform
250,000 to 333,333 operations per
second.

This speed is fast from a human
perspective, but many chips run
faster. The 8088 in an old-style,
plain IBM PC runs at about 4 mil-
lion cycles per second, the 68000 in
a Macintosh SE runs at 7.83 million
cycles per second, the Macintosh
II’s 68020 runs at 15.7 million cy-
cles per second, and even the 65816
in an Apple IIGS runs at 2.8 million
cycles per second at fast speed.

Of course, clock speed isn't ev-
erything. The 65C02 is much more
efficient in using its cycles thanisa
68000 or 8088. Thus, a 65C02 can
perform more instructions per sec-
ond than a 68000 or 8088 running
at the same number of cycles per
second.
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LIFE IN THE FAST LANE

These charts show how fast the Zip Chip, TransWarp, and Apple IlGs (in the fast mode) perform, compared to a
standard base: the Apple Ile running at a clock speed of 1 MHz. The percentages indicate the performance of the
products relative to the base Ile speed. A value of 100% indicates performance of the benchmark at the same
speed as the standard base, 200% indicates a performance two times as fast, and so on. Note that the Applesoft
operations were repeated 1000 times in a simple FOR . . . NEXT loop.

Create 1000 random numbers

Applesoft Operations

Write 1000 random numbers to disk

Convert string to ASCII value

*Base=6.9 seconds

Create string from numeric value

312%
400%
[
258%

*Base=22.3 seconds

Perform cosine operation

S00% 1515% 262%
300% 93% 283%
256% 126%
0% 100%* 200% 300% 400% 0% 100%* 200% 300% 400% 0% 100%:* 200% 300% 400%

*Base = 3.4 seconds

Assign value to string and perform
garbage collection at end

284%
302%

253%

0% 100%* 200% 300% 400%
*Base=10.3 seconds

Perform GOSUB operation

291%

291%

246%
0% 100%* 200% 300% 400%
*Base =3.2 seconds

Print a string to the 80-column screen

120%
140r%

229%

0% 100%* 200% 300% 400%
*Base=40.5 seconds

0% 100%* 200% 300% 400%
*Base =27.4 seconds

Poke a value to memory

309%

296%

252%

|

0% 100%* 200% 300% 4004

*Base=13.9 seconds

Home the cursor, 80-column screen

196%

0% 100%" 200% 300% 400%
*Base = 6.8 seconds

Draw a square in low-resolution graphics

0% 100%* 200% 300% 400%

*Base = 35.6 seconds

Draw a square in high-resolution
graphics

3514 334%
328% 311%
155% 249%
6‘3 ml;'ﬂ 2 ﬁl.';l'l’ﬂ 300% 400% 0% 100%* 200% 300% 400%

*Base=213.5 seconds

*Base=307.4 seconds

56 A+ MAGAZINE AUGUST 1988




B Zip Chip
] TransWarp
B Apple IiGs

AppleWorks Operations

FILE LOADING

Word-processing document

(50K) Database file (15K) Spreadsheet (22K)
-
103% 154% 103%
102% 101% 100%
100% 148% 100%
0% 100%:* 200% 0% 100%* 200% 0% 100%* 200%

*Base=12.9 seconds

*Base=14.5 seconds

WORD-PROCESSING GLOBAL SEARCH AND REPLACE

Regular replace the with duh in 50K
document

*Base=28.4 seconds

Case-sensitive replace The with Duli in
50K document

344%

301%

0% 100%* 200% 300% 400% 0% 100%* 200% 300% 400%
*Base=190.7 seconds *Base = 8.6 seconds
DATABASE SORTING
Alphabetically, A to Z, in 15K file Numerically, 9 to 0, in 15K file
328%
307%
235%
0% 100%" 200% 300% 400% 0% 100%* 200% 300 400%
*Base=14.7 seconds *Base=29.2 seconds
SPREADSHEET RECALCULATION
Dividing cell by constant Determining average of seven cells
400% 3N74%
320% 335%
: 320% 271%
0% 100%* 200% 300% 400% 0% 100%* 200% 300% 400%
*Base=3.2 seconds

*Base=5.7 seconds

T

The 65C02 in the Zip Chip runs
at at top speed of 4 megahertz, or 4
million cycles per second, but this
speed is useful only if you are us-
ing random-access memory that is
fast enough to handle the speed of
the chip. RAM may seem to be in-
stantaneous in its operation, but
reading a value from or writing it
to RAM actually does take a finite
amount of time. Unfortunately,
faster memory costs considerably
more than slower memory.

The Zip Chip has 16 kilobytes of
fast memory, called cache memory,
built into it, because the standard
Apple II memory isn't fast enough
for the Zip Chip. As a value is read
from main memory at the slower 1-
MHz speed, it is stored in the cache
memory so that the next time the
Zip Chip has to read this value, it
can do so from cache memory at its
faster speed. Half of the 16K of fast
memory in the Zip Chip keeps
track of the actual locations of the
values in the other half of the fast
memory. Write operations always
go to regular memory at normal
speed.

The Zip Chip actually runs at 1§
different speeds, ranging from .667
MHz to 4.0 MHz. The main use you
are likely to make of these varia-
tions is in arcade-style games. You

ran mnlav at a elawr sacvomare (enirh

can play at a slow, easy pace (such
as .667 or .750 megahertz); at medi-
um speeds; or up to an almost un-
playable 4 megahertz, See the de-
scription later in this article of how
to configure for various speeds.
Speed Bumps

When you speed up your Apple
II, you must be careful about what
you speed up and what you keep at
normal speed. _
*Normal floppy-disk drives must |
run at 1 MHz. The Zip Chip is pre-
configured to run slots 2,5, 6,and 7
at normal speed and the other slots
at fast speed. (Slots 5 and 6 are gen-
erally where you put disk control- |
lers for floppy-disk drives on the |

Apple II.) As long as you have a
drive controller in one of those
slots, you will be able to boot the
Zip Chip configuration disk. Oth-
erwise, you must either move the
drive controller to one of those
slots or understand how to recon-
figure the Zip Chip, using the tech-
nical information in the manual.

*Some modems and serial-interface
cards depend on timing loops for
performing certain functions. If

]
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[ custom
= RIBBON INKER 56495

Factory Set For Your Ribbon—Call
with Printer Manufacturer and Model

EPSON PRINTER RIBBON INKER $52.95
IMAGEWRITER PRINTER INKER $49.00

INK & RIBBONS

Black Ink, 4 oz. bottle $ 4.50
Black Ink, Pint 16.50
ImageWriter ribbons, uninked  2/10.00
ImageWriter ribbons, inked 212.00

Colored Ink, Multi-Color Ribbons CALL

HI—CAPACITY LOW COST
DISK ORGANIZERS

Sturdy, stackable 200 Ib. test corrugated
cdb. dividers, lid. Specify High-Gloss
White or Satiny Wood-Grain finish.
51" FLOPPY DISK ORGANIZER

Holds 100 disks $5.45 4/$19.95
3.5" DISK ORGANIZER

Holds 100 disks $7.45 4/$24.95
3.5" DESK TOP DISK ORGANIZER

Holds 50 disks $4.45 4/$14.95
COMPACT DISK ORGANIZER

Holds 50 C.D.s $3.95 4/$13.95

MacWorld Expo Booth #5056
SEE US AT THE WORLD TRADE CENTER

* 24 Hour Shipment
CALL 24
e HOURS TO
ec ORDER
tries Inc Fstahlishe

|
Prr'l"éée%n?eﬂg an rademark of Apple

Save Hundreds of

Dollars When
You Re-Ink
Costly
Printer Ribbons

Now you can re-ink fabric ribbons again and again—for just pennies each time!
So, don't throw away expensive ribbons—re-ink them and save, save, save.

Bede Tech Ribbon Inker comes with FREE 4-oz. bottle of black mk (lasts 50-100
re-inkings), FREE ink roller and FREE roller cover.

PRINTER SILENCER $2995!
Reduce irritating printer noise up to 90%!
Attractive wood grain finish, 200 Ib. test
corrugated cdb. Ideal for light and medium
use of printers up to 175" x13.5" x5".

m ACCESSORIES
) Keyboard Drawer

$32.95
E=== Printer/Monitor Stand  $12.95
PC/Mac Il CPU Vertical Stand  $19.95
Mac |l Monitor & CPU
Ext. Cables $32.95
Mac Il Keyboard Ext. Cable $25.95
PC Monitor/Keyboard Ext.
Cables $32.95
3%2" Disk Holder w/Velcro
Mounting $ 6.95
5% " Disk Holder w/Velcro
Mounting $ 7.95
Mac, Mac Plus, Mac SE
System Stand $19.95
Apple/Mac Security Cable Kit  $32.95
Hard Keyboard Covers.
Specify: Mac, Mac Plus,
Mac SEMac Il ApplellGs § 9.95
Mac SE or Mac || Extended  $12.95
[ EZ GLIDER™ PAD FOR
——- YOUR TEFLON MOUSE

Designéd specifically for the new

Mac Il and SE Teflon padded mouse. Will
also put new life into your old mouse.
Specify platinum, maroon or royal blue.
EZ GLIDER MOUSE PAD $11.95
STANDARD MOUSE PAD (royal blue) $5.95

FREE Illustrated Catalog With Many More Items
* 30 Day Money-Back Guarantee
o We Don’t Bill You Until We Ship To You

800-772-4536

IN OHIO 216-631-4214 « FAX 216-631-1452
19?!? % 8327 Clinton Rd. « Cleveland. OH d41;_1ﬁ

omputers, In

CIRCLE 244 ON READER SERVICE CARD
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the slot is running at a faster speed,
then, the timing will be shorter
than expected. The standard loca-
tion for a modem or serial inter-
face, though, is slot 2, one of the
normal-speed slots.

*The Apple II produces sound by
clicking the speaker at specified

time intervals. When the Zip Chip |

is running at 4 MHz, it accesses the

| speaker at that speed, and the nor-

mal Apple beep sounds more like a
chirp. You can choose to have the
speaker run at normal speed,
though.

*Reading the game-paddle or joy-
stick connector port also involves a
timing loop. The default game-port
setting with the Zip Chip is normal
speed, although you can also use it
at fast speed.

You configure the Zip Chip in
one of two ways: The easier meth-
od is to run the configuration pro-
gram, which produces a file on
your disk. You then transfer this
file and a special start-up or hello
program to your boot disk, and the
Zip Chip will be properly config-
ured each time you boot with that
disk. You can also set the Zip Chip
by using machine-language in-
structions to directly access the soft
switches on the chip. The manual
contains complete instructions, al-
though this more ambitious meth-
od is recommended only for the
technically inclined.

You can also disable the Zip
Chip, on bootup, by pressing the
Escape key within three seconds of
turning on your computer.

Install with Care

You install the Zip Chip in your
Apple II by removing the 65C02
from its socket and replacing it
with the Zip Chip. You get a chip-
removal tool with the product. The
pins on the chip I tested were very
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