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Faster, smaller, and more “luggable,” the next generation of
the Apple Ilc gives users more flexibility and work ability for
their dollar. Yet the llc Plus doesn’t fol-
low the trail that was blazed by the Ap-
ple llGs. Instead, it's a turbocharged ver-
sion of the llc with a high-capacity 3.5-
inch disk drive. If vou were hoping for a
“carry-out” version of IIGs graphics and
APPLE lic PLUS sound, you may be disappointed.

But Apple isn’t the only game in micro-town. Laser Com-
puter’s “Next Generation” —the Laser 128 EX/2—oHers Apple
Il compatibility, the speed and 3.5-inch
disks of the llc Plus, and other features
that Apple left out, such as a built-in

MID! port; parallel printer port, and nu-

meric keypad. And the 128 EX/2 offers

all this at a lower cost than the lle Plus.
In this month's cover stories, Techni- LASER 128 EX/2
cal Editor Owen Linzmayer compares the two machines’ fea-

tures and runs the benchmarks to help you make the choice.




Three times faster than
any other 8-bit Apple 11,
with the lowest price tag yet

Apple Ilc Plus

he Apple IIc Plus is the
most recent addition to the
Apple Il family of comput-
ers, and its introduction
proves that the “Apple 1l Forever”
maxim is not an empty promise,
Although much of Apple’s atten-

| tion has been focused on the lucra-
| tive Macintosh as of late, Apple |

hasn't ignored the Apple 1I, the
venerable computer that propelled
the company into the Fortune 500
in record time and continues to
contribute more than 51 billion in
revenue annually. Two years ago,
Apple introduced the Apple 1IGs, a
faster Apple II that acted more like
a color Mac. And now, with the [lc
Plus, the company has given us a
computer that runs three times
faster than any previous 8-bit Ap-
ple 11 model, with the lowest price
tag of any Apple to date,

More than a year in develop-
ment under code names including
Adam Ant, Pizza, and Raisin, the
IIc Plus was introduced to the

world on September 16 at the |

AppleFest show in San Francisco,
Contrary to rumors that were cir-
culating prior to its release, the Ilc
Plus is not a 11Gs without slots. In-
stead, as its name implies, it's an
Apple Ilc with some meaningful
improvements: an accelerator that
allows the Ilc Plus to run up to

| three times faster than previous

I disk drive with a storage capacity

models do and a built-in 3.5-inch

five times that of a 5%-inch floppy-
disk drive.

Since it has the same 8-bit 65C02
central processing unit (CPU) as
the Ile and original llc, the IIc Plus
runs thousands of existing soft-
ware packages, from sophisticated
spreadsheets to colorful double-hi-
res games. If a program works on
the Ilc, it'll probably perform flaw-
lessly on the Ilc Plus, often more
than three times as fast! In fact,
thanks to advances in processor

The introduction
of the Ilc Plus proves
that the “Apple 11
Forever” maxim is not
an emply promise.

speed and memory caching, the Tlc !

Plus can actually execute many ap-
plications faster than its big broth-
er, the 1IGs.

Apple is aiming the IIc Plus at
first-time users who want to run
home productivity and education
applications. Even technophobes

should feel comfortable with the |

Ilc Plus, since the most popular
Apple 11 expansion features are
built in: the equivalent of two Su-

per Serial cards, an AppleMouse

36 A+ MAGAZINE NOVEMBER 1988

interface, an 80-column card, and a
disk controller (see figure 1).

The Ilc Plus comes with three |
books: [lce Plus Qwner’s Guide,
which examines the computer and
its peripherals; Apple IT System Disk
User's Guide, which explains the
features of the included utilities |
disk; and A Touch of Applesoft BA- |
5IC, an introduction to program-
ming. Also included is a disk called
Your Tour of the llc Plus, which
guides new users through the
many features of the computer.

Bundled with an AppleColor
Composite Monitor and Apple 11
Monitor Stand, the Ilc Plus carries
a suggested retail price of $1,099,
and standard educational discounts
apply. If you want to configure
your own system, the IIc Plus lists
for $675 as a stand-alone item, but
as always, expect street prices to be
considerably lower.

Accelerator

Perhaps the most exciting fea-
ture of the Ilc Plus is its ability to
run existing software more than
three times faster than an unmodi-
fied Apple II. This speed improve-
ment results from a technique
called memory caching. In simpli-
fied terms, memory caching makes
frequently needed data immediate-
ly available to the central process-
ing unit, which uses a fast RAM
“cache” instead of laboriously
fetching the data from memory
whenever it needs it. (For a de-
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Figure 1: The back panel has
connectors lor a variely ol
peripheral devices.
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tailed explanation of memory cach-
ing, see “The Zip Chip: Life in the
Fast Lane” in A + August 1988.)

When yvou turn on the [lc Plus, it
is in the accelerated (4 MHz) mode.
Most software will blaze along
without modification in this mode,
but for some packages—notably
games—the increased speed may
be unwanted. To switch the com-
puter into its slow mode, vou press
Escape-Open Apple- -Control-Reset,
When the word Normal appears at
the top of the screen, the computer
is in the standard Apple 1T 1.024-
MHz mode. Alternatively, you can
access this mode by holding down
the Escape key as you boot the
computer. The Ilc Plus offers no
way to set an intermediate speed,
however, nor is there a convenient
PEEK for recreational program-
mers to Aind out at what speed the
compuler is operating

Our test results support Apple’s
claims of “operation up to 3.3 times
faster than on previous models”
(see the comparison graphs on
page 58). Curiously enough, on
four out of five benchmarks, the [lc
Plus and a llc equipped with a Zip
Chip from Zip Technology pro-
duced nearly identical results. The
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IIc Plus doesn’t contain a Zip Chip,
but the question remains: Has Ap-
ple licensed the memory-caching
technology from the makers of the
Zip Chip? Apple refuses to say,
simply maintaining that the llc
Plus uses “Apple’s own implemen-
tation of a custom gate array.”

With accelerated operation, Ap-
ple’s new entry-level machine out-
performs the more costly 11Gs
(which runs at 2.8 MHz), but the
lIc Plus can’t run GS-specific soft-

ware. Perhaps Apple will address
this anomaly by offering an en-
hanced 1IGs in the future. Also, the
memory-caching techniques of the
Ilc Plus could also work on the Tle.
A revitalization of the entire Apple
Il line may be in the works
Disk Drives

The other major improvement in
the Ilc Plus is the built-in 3.5-inch
disk drive (see figure 2). The origi-
nal Ilc had an internal 3%-inch
drive capable of storing 140K of
data on a floppy disk. The new 3.5-
inch drive is faster and quieter and
can save up to BOOK on a single
disk, virtually eliminating the tire-
some “floppy swap” of loading
data and program segments with
the old drives.

MEMORY EXPANSION CONNECTORS

If you need more storage capaci-
ty, a DB-19 SmartPort connector al-
lows daisy-chaining of as many as
three additional drives to the com-
puter. You can combine 3.5- and
54%-inch drives the chain,
though you're limited to a maxi-
mum of two 5%-inch drives, and
they must be at the end of the
chain (see table, next page). The llc
Plus can accommodate UniDisk 3.5
Drives—the only kind that work
on the original llc—but Apple dis-
courages using them, because they
are slower than Apple 3.5 Drives.
At present, no hard-disk drives are
available for the Ile or Ilc Plus, but,
according to company president
Christopher Adams, Chinook
lechnology is developing one.

The internal 3.5-inch drive may
initially prove to be a problem for
[Ic Plus owners since the majority
of B-bit Apple Il software is distrib-
uted on 5%-inch Aoppy disks. Ap-
ple has strongly encouraged third-
party developers to embrace the
smaller format and convert old ti-
tles to 3.5-inch disks. You can easily
transfer most unprotected ProDOS
programs from floppies to 3.5-inch
disks if vou have both types of
drives. If yvou own a large library of

on

| copy-protected floppies, you may

want to purchase at least one exter-
nal 5%-inch drive. Despite its con-
certed efforts, Apple has yet to di-
vest itself of the antiquated 5%-
inch format.
Memory

The Ilc Plus comes with 128K of
random access memory (RAM),
enough for a 56K Desktop in
AppleWorks. If this amount of
memory doesn’t satisfy vour needs,
you theoretically can add a mega-
byte of RAM with an internal
board, although neither Apple nor
any third-party developer has com-
mitted to such a product.

Unfortunately for Ilc owners
thinking of upgrading to the new
model, memory-expansion boards
for the Ilc are incompatible with
the IIc Plus. Since most third-party
memory boards, such as Applied
Engineering’s Z-Ram Ultra, plug
into the original IIc’s CPU and
MMU chip sockets and rely on pre-
cise timing signals, they don't
work properly with the redesigned



Apple Ilc Plus Slots
EIRE. = hhe P
1_ Seral printr port

2*  Serial modem port and
3.5" disk drives

3 B0-column firmware

4  Memory expansion board
§ 35" disk drives
6
7

5%" disk drives
Mouse interface
*No conflict between devices

motherboard of the llc Plus, but
Apple’s own card attaches to the
internal 34-pin memory-expansion
connector, which is supposedly
unchanged (see photo, page 38).
Sources at Apple claim it might be
possible to modify Apple’s boards
to work in the Ilc Plus, but Apple
dealers won't offer such a service.
Serial Ports

The I1c Plus has two built-in seri-
al ports that are analogous to Super
Serial cards in an Apple Ile. These
ports provide a path for future ex-
pansion without requiring the pur-
chase of additional interface cards.
The two Mini-8 circular connectors
on the back of the unit are keyed
and labeled with icons to eliminate
the possibility of incorrect inser-
tion of cables.

Serial port 1 is primarily for out-
put to printers. The ImageWriter 11
is the only printer you should seri-
ously consider buying, unless you
want to buy a serial-to-parallel con-
vertor and are willing to live with
less than 100% compatibility, The

| second serial port is for communi-

cations, using an optional, external
modem.

If you're anxious to get on-line,
you should know about an internal
seven-pin jumper block marked
“modem” underneath the Ilc Plus
keyboard. Expect to see third-party
developers announce modem cards
that install inside the case. The
prospect of an internal modem
may sound appealing, but if you
ever upgrade to another computer,
you probably won't be able to use
the modem on the new system. It

may be more prudent to opt for an
inexpensive external modem,
Hackers will appreciate the abili-
ty to manually configure the RS-
232 serial ports on the Apple Ilc
Plus by using the Apple II System
Disk. Parameters such as word
length, bit rate (baud), parity, echo
output, linefeed, carriage return,
and line length are user-definable.
You can save your custom configu-
rations to and recall them from
disk; thus eliminating repetitious
setting of parameters. Casual users
need never fuss with these set-
tings, however, as most commer-
cial software runs on the Apple Ilc
Plus without modification.
According to Apple, all the sig-
nals on the original Ile’s 5-pin DIN
connectors are available on the
Mini-8 connectors of the Ilc Plus.
Therefore, you should be able to
build an adapter cable if you want
to use peripherals designed for the
original Ile. Unfortunately, the
three extra pins contain no new
signals for third-party developers
to exploit. Nevertheless, it's fortu-
nate that the Ilc Plus uses the same
Mini-8 connectors as the Ilcs and
Macintosh do,
Controllers
When you look at the rear of the
[Ic Plus, vou see the controller port
at the far left. This 9-pin D-type
connector is where hand control-
lers plug in. Joysticks designed to
use the 9-pin controller port of the
Ile and Ilc are 100% compatible
with the IIc Plus, but you can't use
controllers that connect to the 16-
pin I/O socket on the Ile mother-
board unless you have a special de-
vice such as the 9-16 Adapter from
Southern California Research
Group. Other peripherals that use
the controller port include paddles,
light pens, and port extenders,
The Ilc Plus also has the equiva-
lent of an AppleMouse card in
firmware and MouseText charac-
ters in ROM. To take advantage of
mouse-compatible software such as
MouseWrite from Roger Wagner
Publishing, just attach a mouse to
the controller port. It's disappoint-
ing that Apple has no intention of
bundling a mouse with the Ilc Plus.
The company’s missing an oppor-
tunity to spark new Apple Il soft-

ware development by not stan-
dardizing on the desktop interface
so popular on the Mac and IIGs.
Keyboard

Owners of the Ilc will notice that
the Ilc Plus has a slightly rede-
signed keyboard (see figure 3). The
Open Apple and Return keys have
been enlarged, and the Solid Apple
key has been replaced by one
marked Option. With these altera-
tions, Apple has standardized on a
63-key layout that's identical
across its entire line of computers,
from Ilc Plus to Mac. The full-
stroke keyboard mechanism gives
crisp tactile feedback and is sturdi-
er than that of the original Ilc.

The keyboard is arranged in the
standard QWERTY layout, but by
pressing the keyboard switch
above the number-2 key, you can
select the simplified Dvorak lay-

The Ilc Plus is aimed
at first-time users
who want to run

home-productivity and
education software.

out. This layout is supposed to let
you type at blinding speeds, thanks
to its more efficient arrangement of
commonly used keys.
Audio

The Ilc Plus has an internally
mounted 1l-inch speaker on the
bottom front of the unit and a slid-
ing volume control above the num-
ber 3 on the keyboard. On the orig-
inal Ilc, the volume-control knob
was on the left side of the comput-
er, next to a two-channel, 3.5-mm
audio-output jack that accommo-
dated lightweight headphones. As
a cost-cutting measure, this head-
phone jack has been eliminated on
the Ilc Plus. This omission is unfor-
tunate for educators who want to
use the computer in a classroom
setting, where sounds from several
computers are most distracting.
You can set the volume control to
zero, but then you'd miss out on
the sound effects altogether.
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Video can live without 80-column text.

BD-column text, as well as color
graphics, from lo-res to double hi-

so requires an RF (radio frequency)
modulator, which Apple used to

tor on the back of the computer lets | offers—even as an option.

vou hook up alternative display The video-expansion connector
devices and remains unchanged
from that of the Ilc. You can use a
television set as a monitor if you | green, blue) convertors. Apple

The llc Plus can generate 40- and | Keep in mind, however, that doing |

res. The video-expansion connec- | supply with the Ilc but no longer |

is also good for plugging in flat- |
panel displays and RGB (red, |
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used to sell its own liquid-crystal
display (LCD) for use with the
original Ilc but has long since dis-
continued the unit. Roger Coats, a
mail-order firm, is reselling the
discontinued C-VUE Flat Monitor,
a similar device, for $349.

Prior to introducing the Ilc Plus,
Apple was trying to convince
someone to produce a flat-panel
display that would fold down over
the keyboard for easy carrying, as
with many MS5-DOS laptop com-
puters. No word yet on whether
Apple has found anj.r takers.

As for getting crisp, clear RGB
output from the Ilc Plus, forget
about it for now, Video Seven, the
only company that ever sold an
RGBE convertor for the Ilc, is con-

| centrating its efforts on the IBM PC

market. The lack of an RGB conver-
tor is not significant, since the Ap-
pleColor Composite Monitor bun-
dled with the computer can display
both color graphics and 80-column
text with the push of a button.

Considering moves toward stan-
dardization and in view of the lack
of commercial products that plug
into the video-expansion port, it's
baffling that Apple didnt replace
the video port with a Gs-style ana-
log RGB interface. RGB may be a
luxury for the Ilc Plus, but it's
mandatory for the 11GS's super-hi-
res graphics. If Apple wants Ilc
Plus owners to step up to the G5 in
the future, the upgrade path is
smoother if both computers could
use the same RGB monitor.

Power

When it introduced the llc in
April 1984, Apple touted it as a
portable computer and offered a
flat liquid-crystal panel as an op-
tional display device. Carrying the
stylish Ilc seemed like a great idea,
but you also had to drag around a
bulky external power supply, com-
monly called a “brick on a leash” or
“volt on a rope.”

Through an OEM arrangement
with Sony, the llc Plus comes with
a lightweight internal power sup-
ply that Apple Computer claims
uses less electricity than a 100-watt
lightbulb. One end of a conven-
tional power cord plugs into an
electrical wall socket, and the other
plugs dlrecth' into the back of the




Ilc Plus. No more middleman. Al-
though it would still require a self-
contained battery pack to qualify
as a true portable computer, the 7-
pound Ilc Plus is much easier to
transport with the power supply

| built in.

Now that it has an internal
power supply, however, you must
be sure that the Ilc Plus is properly
ventilated. To this end, the carry-
ing handle on the back of the unit

locks into an upright position that |

places the keyboard at a comfort-
able typing angle and allows for
convection cooling.
Encuuraging Sign

The introduction of the IIc Plus
is an encouraging sign that the
company has not completely aban-

doned the I in favor of the Macin- |
tosh. The internal 3.5-inch drive, |

Mini-8 serial ports, and redesigned
keyboard of the Ilc Plus make clear
Apple’s long-term philosophy: Pe-
ripherals should be compatible
across the entire product line. The
cost of upgrading is the price of the
system unit; you retain your in-
vestment in the peripherals.

If you already own a IIc and cov-
et the extra features of the llc Plus,
it might be cost effective to buy a

new [lc Plus rather than enhance |

your llc. Adding a Zip Chip and a
UniDisk 3.5 Drive to a Ilc costs

| roughly $100 less than a brand new

Ilc Plus. It makes sense to enhance
your lic only if you have a substan-
tial investment in a memory-ex-
pansion board or any other inter-
nal device.

My first reaction to the IIc Plus
was neutral. [ was hoping Apple
would announce a IlGs without
slots in a 1lc case. Maybe next time.
I'm willing to wait until all the Gs
tools are nailed down in ROM and
memory-chip prices drop.

My initial skepticism began to
wear off once T put a Ilc Plus
through its paces. This baby flies at
speeds previously unheard of on
an 8-bit Apple II. And I appreciate
the convenience of having an 800K
3.5-inch disk drive as standard
equipment.

The Ilc Plus doesn’t break any
new ground in the world of com-
puters. It does, however, strength-

en the low end of Apple’s product

line by incorporating several exist- |

ing technologies in an attractive
package suitable for first-time buy-
ers. Considering that the original
lle cost twice as much yet had only
one-third the power and one-fifth
the storage capacity, the Ilc Plus is
quite an achievement and demon-
strates Apple’s continued commit-
ment to the Apple II market. +
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Packed with features, this
inexpensive clone takes on
 the Apple 1lc Plus.

Laser

he Laser 128 EX/2 is an in-

expensive Apple Il-compat-

ible computer loaded with

standard features and avail-
able with a 3.5- or 5%-inch disk
drive built in. Like the Apple Ilc
Plus, the EX/2 comes with an accel-
erator that gives it three times the
processing power of previous Ap-
ple 1Is. But, unlike the llc Plus, the
EX/2 has a host of additional fea-
tures at a lower price,

The Laser 128EX sold quite well,
since it had all the features of the
Ilc (128K of memory, disk drive, se-
rial ports, and mouse interface, all
in a compact case), yet cost hun-
dreds of dollars less. Moreover, the
128EX had an accelerator, a numer-
ic keypad, memory board, RGB
video interface, parallel-printer
port, and external expansion slot—
all features missing on the Ilc. (For
areview of the Laser 128EX, see the
December 1987 issue.) In fact, some
industry observers believe that Ap-
| ple, fearing the erosion of its low-
end market share, specifically de-
signed the llc Plus as a “Laser
killer.” If so, engineers at Laser
Computer have answered the chal-
lenge by giving the EX/2 all the
features of the 128EX plus a MIDI
music port, internal clock, control
panel, and the ability to daisy-
chain disk drives (see figure 1).
Accelerator

As with the 128EX, the accelera-
tor is the most useful of the EX/2's
teatures. When you turn on the
EX/2, it's in the normal Apple II
mode, Tunning at a speed of 1.024
MHz. You can increase the clock

I
48 A+ MAGAZINE NOVEMBER 1388

during bootup or a Control-Reset
warm start. You can set the default
system speed from the control pan-
el. There are two ways to tell that
the computer is in an accelerated
mode: The pitch of the system beep
is higher, and a light-emitting di-
ode (LED) marked Turbo is on.
Since it uses the same accelerator
as the 128EX, the EX/2 is no faster
than its predecessor, but, as the

The EX/2 comes with an
accelerator that gives
it three times the
processing power of
previous Apple 11s.

graphs on page 58 demonstrate, the
EX/2 is consistently faster than the
Apple lIGs.
Control Panel

The EX/2 has a battery-backed
control-panel program in ROM
that allows you to customize the
computer (see photo, page 51). If
vou hold down the P key when you
flip the EX/2 power switch on, or
press Control-Reset-P from within
an application, a menu appears
that lets you change system speed,
boot slot, interface configurations,
mouse scaling, and clock speed.
The ability to specify the boot slot

128 EX/2

speed to 2.3 or 3.6 MHz by holding |
down the 2 or 3 key respectively |

cially helpful when you daisy-
chain multiple drives to the EX/2.

Unlike the 128EX, the EX/2
comes with an internal system
clock. Most ProDOS applications,
including AppleWorks, recognize
this clock automatically and use it
for time- and date-stamping files.
Knowing exactly when a file has
been created or modified facilitates
proper file maintenance.

Disk Drives

The EX/2 comes in two basic
disk-drive configurations. The EX/
2 with a built-in 3.5-inch disk drive
costs $545; with a 54-inch drive,
it's $495. The 3.5-inch version is
recommended for first-time buy-
ers, since the smaller disks hold
BO0OK and are less prone to damage
(see figure 2). Those with a sub-
stantial investment in floppy-
based software may find the EX/2
with a 140K 5%-inch drive more at-
tractive, because it costs less and
doesn’t require transferring pro-
grams and data to new media,

The EX /2 can accommaodate both
5%- and 3.5-inch disk drives, with
the exception of UniDisk 3.5
Drives. Laser Computer has recent-
ly announced its own line of daisy-
chainable disk drives to compete
with those sold by Apple. The 3.5-
inch EX/2 accepts a maximum of
one 3.5-inch and two 5%-inch
drives connected through the DB-
19 drive port (see table, page 51).
Expansion Connector

The open architecture of the Ap-
ple 11 series is one of its strongest
selling points. Slots let you expand
a system as new, more sophisticat-

through the control panel is espe-
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Figure 1: Mas! peripheral devices 1l |- Bort 1 Parailel Printer
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Figure 2: The EX/2 comes with either
1 3.5 or G%-inch disk deive buill in. ’
A headphone jack diverts sound | -




ed technology becomes available.
Slots allow the use of peripherals,

such as hard-disk drives and video
digitizers, that didnt exist when |

the original Apple Il computer was
invented.

Not only does the EX/2 have the |
most popular expansion features |

built in, but it also has a 50-pin
connector that is the functional
equivalent of a nonauxiliary lle
slot. You can plug wvirtually any

card that works in slots 1 through 7
on an enhanced Ile into the expan-

sion connector on the left side of
the EX/2. Cards attached to this
connector are accessed as slot 5 de-
vices. Since a card plugged into this
connector is exposed and vulnera-

Laser 128 EX/2 Slots
ST_DEVIGE

: 1*  Serial printer port or
Parallel pn‘ntﬁ{ port
| 2% Serial modem port or
il MDipot
! 3 Hﬂ-cqlgﬂn_ firmware
4 Mouse interface
&*  Momory oxpanoion board or

Expansion slot peripheral
B 5%" disk drives
1 3.5 disk drives
“Active device is swilch-selectable

ble, Laser Computer plans to offer |

an optional protective enclosure,
Memory

The EX/2 comes with 128K of
RAM, 64K of video memory, and
an empty internal expansion board
capable of holding an additional
megabyte of RAM. The system
firmware uses the video memory
for shadowing, a technique that al-
lows the computer to update
screens quickly when the accelera-

| tor is in use. This memory is not

available for data storage.
When populated with chips, the
internal memory-expansion board

| functions as a card in slot 5. Since
this slot is also assigned to the ex-
pansion connector, you must speci-
fy which you want to use by set-
ting a switch on the underside of
the Laser. Unfortunately, you can’t
| use both simultaneously.

The internal memory board is a
“slinky” device (like the Apple Ile
Memory Expansion Card and the

| Applied Engineering RamFactor), |

| 50 ProDOS5S automatically formats
this card as a RAM disk with the
volume name [RAMS. The memo-
ry is not directly addressable for
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MEMORY EXPANSION BOARD

if you own
Print Shop™,

o tureal beer veas :
crealed wsing four

ﬁlﬁ"ﬁ;:-mjjﬁuh ..
you
can’t do this.

How would you like a sandwich
that you could dress up just the
way you like? Well, only Scholastic
SuperPrint™ can fill such a tall
order. This super-advanced
printing program lets you build
your own design, choosing from
an enormous variety of clip art.
That means you can take a robot
out for a candlelight dinner if you
like. Or create an early American
scene, complete with pilgrims.
SuperPrint’s graphics are
obviously more appetizing, too.
They're lively and full of detail.
Print Shop produces computer
graphics. With SuperPrint, you
can creale art!

If you want a printing program
that satisfies your craving for
creativity, get SuperPrint.
Because Print Shop just can't.
Available for Apple lle, lle, IGS,
and MS-DOS.

To order SuperPrint, call toll-free
1-800-541-5513

(in Missouri call 1-800-392-2179)
SCHOLASTIC SOFTWARE,
2911 East McCarty Streel,

PO Box 7502, Jetterson City,
MO 65102,

Seholastic SuperPrind is a timdemark: of
Scholastic Inc. Software £ 1588 by Pelican
Soltware, Inc. The Print Shop is a registered
trademark ol Braderbund Sofware, Inc
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running large programs. The 64K
bank of memory in the EX/2's ex-
tended 80-column “card” can also
serve as a RAM disk in slot 3 if you
format it properly.

With memory prices inflated
lately, it's nice to know that you
can upgrade eight chips at a time,
in increments of 256K. Installing
these chips is straightforward. You
open the EX/2 case, remove a small
piece of metal shielding from un-
derneath the keyboard, and insert
the chips into the exposed sockets,
Interface Ports

The EX/2 has two built-in RS-
231 serial ports that use the same 5-
pin DIN connectors as the IIc does,
so devices designed for the original
[le should work fine. The first seri-
al port is primarily for output to
printers; the second is for telecom-
munications. These ports are
mapped as slots 1 and 2 respectively.

In addition to its serial ports, the
128 EX/2 has a Centronics parallel
interface that is compatible with
Apple’s old parallel card and the
Epson APL card. A switch above
the numeric keypad selects either
the parallel or serial interface as the
slot 1 device. An optional $20 par-

| allel cable provides access to a wid-

er selection of printers than does
Apple’s serial printer port.
MIDI

A back-panel switch turns the
Laser's modem port into a MIDI
{Musical Instrument Digital Inter-
face) port. A special cable that
comes with the computer provides
standard MIDI-in and MIDI-out
ports that you can connect to key-
boards, synthesizers, and other
MIDI-compatible music hardware,
Two-channel MIDI recording soft-
ware included with the Laser offers
a dabbler’s introduction to the
MIDI revolution,

The MIDI port works well with
the provided program but, based
on our software tests, does not ap-
pear to be compatible with soft-
ware for the two Apple 11 MIDI
standards: the Passport Designs
MIDI card or Apple’s own MIDI in-
terface. Until the Laser MIDI port
is made compatible with more ca-
pable MIDI software, it is an asset
for hobbyists but of limited inter-
est for serious MIDI musicians.

Function-Key

Equivalents

F1 Control - @
F2 Control - A "
F3 Canirol - B
F4 Control - C
F5 Control -D i
FB ~ Control -E =5
F7 Control - F e |
8 Control -G
F9 Control - L Paids
F10 Control-X
Controllers

Like the Ilc, the EX/2 has a 9-pin
D-type connector on its back panel
for joysticks, paddles, trackballs,
and other hand controllers. You
can use a mouse without any modi-
fication, since the appropriate
firmware and a MouseText-like
character set are built in. Using de-

vices designed for the Ile's internal |

16-pin 1/O socket requires an
adapter,
Keyboard

The EX/2 keyboard has the same
layout as that of the original 128EX
and Ilc but with several additions.
Above the alphanumeric keyboard
are ten function keys labeled F1-10
that generate a variety of Control-
key combinations (see figure 3, and
“Function Key Equivalents” table

| above). These combination key-

presses are useless in most applica-
tions and cannot be reprogrammed
through software. It is conceivable,
however, that new versions of the
EX/2 ROM could allow users to de-
fine these function keys via the
control panel.

There is a Caps Lock key with an
LED indicator, but you can’t pre-
vent the computer from booting up
into the Caps Lock mode—more
room for improvement in the con-
trol panel.

The four-function arithmetic

you can’t d;

If you own
-
Print Shop™,
= =

T graphic

il ictsred here
[ & Superkrint
posler an.
Hand-olored
wilh crayurm

this, either.

Wouldn't you love this extinct
reptile to come alive on your
walls? It can only happen with
Scholastic SuperPrint™, the
super-advanced printing
program! Print Shop can't make
posters at all, but SuperPrint can
miake them up to 4 feet tall!

The best part is, our finely
detailed graphics never lose their
beauty as they grow. Print Shop's
graphics tend to get blown out of
proportion, even on an ordinary
812" » 11" print-out.

If you want the printing program
with all the modern advantages,
get SuperPrint. We make Print
Shop look prehistoric,

Awailable for Apple lic, lle, [IGS,
and MS-DOS,

To order SuperPrint, call tollfree
1-800-541-5513

{in Missouri call 1-800-392-2179)
SCHOLASTIC SOFTWARE,
2931 East McCarty Street,

PO Box 7502, Jeflersan City,
MO 65102,

Scholastic SuperTrint is a trademark o
Schoilastic Ine. Software & 19HE by Pelican
Sodtwnre, Inc, The Print Shop s a reglsbens]
bradenmark if Bavederband Soltware, Inc.
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keypad on the right side of the EX/
2 contains the numbers 0-9 laid out
in a calculator configuration that
differs slightly from that of the IlGs
and platinum Ile. Numeric key-
pads are great for spreadsheet jock-
eys, but the altered key arrange-
ment will confuse users who are
accustomed to other systems. Inex-
plicably, the keypad is also home to

keys marked Pause and Break
(which generate Control-S and
Control-C respectively), two useful
keys to have when you're trying to
debug a BASIC program.
Audio

On the right side of the EX/2 are
the volume-control dial and ear-
phone jack. Like all Apple IIs, the
EX/2 uses a small internal speaker

The new ProModem 24004 is an
intelligent internal modem for the
Apple II, ITe, and Iles personal
computers.,

The ProModem 24004 is based
on the latest low power CMOS
VLSI technology, allowing all of
the features of the 2400A to be in-
corporated into an Apple internal
card.

It's fully Hayes compatible, so it
will work with all of the popular
communications programs. In addi-
tion, we've included our ProCom-A
communications software to get
you communicating with your
2400A right away.

The ProModem 24004 repre-
sents a real value in today's
marketplace. Compare our $269
price with the competition, and
you'll see why. And if the features

The Wait Is Over!
2400 Baud For Your
Apple Il Is Finally Here

Introducing The ProModem 2400A
From Prometheus Products

of our modem and ProCom-A soft-
ware weren't enough, we've added
valuable coupons for free access to
a number of popular on-line serv-
ices. If you've been waiting for a
full feature, competitively priced
2400 baud internal modem for
your Apple II computer, the wait
18 OVer.

We've been making expansion
products for the Apple Il series for
T years. So when it comes to mod-
ems for your Apple 11, look to
Prometheus for quality and value,

- S e
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for sound effects. If you prefer to
use lightweight headphones, you
plug them into the mini-phone
jack, which diverts the audio from
the speaker to the headset.

Video

Since the EX/2 is compatible
with the Apple Ile, it can generate
40- and 80-column text, as well as
color graphics, from lo-res to dou-
ble hi-res. A 40/80-column switch
above the keypad is of limited use,
since most software overrides its
setting. The color /mono switch, on
the other hand, allows you to select
the best display mode for the
screen device in use. For example,
if you are using StyleWare’s graph-
ics-based word-processing pro-
gram MultiScribe with a color
maonitor, the display is sharpest in
the monochrome mode.

The EX/2 has an RCA-type pho-
no jack on the back panel for stand-
ard NTSC composite monitors, and
you can use your television as a dis-
play device with an optional RF
modulator. Best of all, the EX/2 has
an RGB interface built in. All you
need is an optional $20 cable to
connect a digital RGB monitor—
the low-cost kind that’s used with
IBM clones. The EX/2 also works
with ligquid-crystal-display (LCD)
panels interfaced through the vid-
eo-expansion port.

Power

Like its predecessor, the EX/2
uses a bulky external AC adapter
for its power supply, in contrast to
the llc Plus’ elegant internal sup-
ply. One end of this unit plugs into
the 7-pin power connector on the
back of the EX/2, and the other
goes into an electrical wall socket.
Quite a Deal

Considering the features stuffed
into the Laser 128 EX/2, it's hard
not to recommend the machine
outright. But when it comes to buy-
ing a clone, you must be willing to
live with inevitable hardware and
software incompatibilities. Don't
buy a clone expecting it to run every
new piece of software; instead, buy
it only after making sure it runs the
existing software you know you
will use. Full compatibility isn't
possible without copyright in-
fringement. At A+, however, we
have noticed an increasing number




of new software titles that mention
Laser compatibility prominently
on the package.

The EX/2 is compatible with
thousands of Apple Il software pack-
ages, and Laser Computer maintains
a list of tested programs that it will
send to you upon request. The com-
pany periodically updates the sys-
tem ROM to add features and make
its computers compatible with even
more products. These $25 upgrades
are user-installable.

In addition to compatibility, an-
other important factor to consider
is service, The Laser 128 EX/2 is
available at most Sears retail stores
and from more than 300 autho-
rized Laser dealers. If your comput-
er malfunctions within the 90-day
| warranty period, expect your sales-

2 off the shelf rather than attempt
to repair the system. If your Laser
breaks down after the warranty
has expired, you can take it to the
nearest dealer for repair or send it
to Laser Computer. Before purchas-
ing anything from a mail-order
merchant, find out what form of
guarantee. warranty. and =ervice ic

is how quickly the firm promises to
turn around repair work, since you
don’t want to be without your com-
puter for extended periods.

The Laser 128 EX/2 doesn't con-
tain many meaningful improve-
| ments over the Laser 128EX. Then
again, the 128EX was already a
much better buy than a compara-
bly equipped Apple Ile. The EX/2,
with its two serial cards, parallel
interface, extended B0-column
card, RGB interface, memory-ex-
pansion board, internal clock,
MIDI music port, disk drive, mouse
interface, expansion slot, and accel-
erator, offers prospective buyers al-
most every option they could want
at a price far below what Apple

charges for a similar machine, = |

can’t even do thi

person to exchange it for a new EX/ |

available. Of particular importance |

If you own
Print Shop", you
S.

Scholastic Superf'ﬁnt" can. This super-advanced printing program is so
easy, it takes just two keys to produce remarkable results!

A birthday banner filled with mischievous critters? Not with Print
Shop! Only SuperPrint lets your banner burst with warm, personal touches
that you add wherever vou like: on lop of your letters, between your letters,
inside your letters! Not just at the beginning and end of your message. Then
SuperPrint lets you print your banner in your choice of three sizes! Print Shop
offers no choice.

Posters? Not with Print Shop! How about a huge clown to add cheer to
your walls? Only if you have SuperPrint. Print Shop doesn't even make
posters, but SuperPrint makes them up to four feet tall!

Create art with a computer? Not with Print Shop! Just look at
SuperPrint’s fine, beautifully detailed graphics. You'll never find anything like
them ina Print Shop package. A Uese creatlons only grow more siriking
when they're enlarged!

See your graphics as you design? Not with Print Shop! Only SuperPrint
lets you see your visual as you build it. You're in control of every component
and detail, from start to finish. So the computer isn't the artist, you are!
Freedom to let your creativity flow?

¥ Only with SuperPrint! If you own

UPER R'"r_ Frint Shop, try SuperPrint. You may
never use your Print Shop graphics
again! But if you do have any Print Shop
graphics you don't want to “give up'
write to us for your free (Apple only) util-
ity disk that will convert your Print Shop
graphics and fonts for use with
SuperPrint. Be sure to include your
name, address and proof of purchase,
and send to SCHOLASTIC SOFTWARE,
2931 East McCarty Street, PO. Box 7502,
Jefferson City, MO 65102,

Available for Apple lic, lle, IGS, and MS-
DOS

To order SuperPrint, call tol-free
e e choinstc SaperPrint s 4 mdemark of ] 8()()-541-5513 (in Missouri call

Setolastie Inc. wane 2 1988

Illcan Scfars, M. T i Sy b a ot 1-900-392-2179), or wrrite: 1o the address '
LASER 128 EX/2 trademark ol Brodertund Soltware. Inc. above, il
PRICE: with buatin 3 S-nch disk cive, §545. with buitn
Skicinch disk chive, $495 .

Very simply, you can do |
Laser Compuiar |
| e iy o much more SuperPrint.
550 East Main Streat f
Lake Zurich, 1L 60T s NN A =
B MSCHOLASTIC
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Apple Bytes or Laser Blasis:

Which One Is for You?

f you compare the Apple llc
Plus and the Laser 128 EX/2
solely on the basis of their fea-
tures (see table, facing page),
choosing between the two is easy:
The EX/2 is the clear winner. It's
not that simple, though. The EX/2
is undoubtedly better equipped
than the Ilc Plus and costs less, but
there are other important factors to
consider before you rush out to
buy either machine.
Compatibility
Software and hardware compati-
bility is the most important asset of
any new Apple Il or clone. The La-
ser 128 EX/2 scores extremely well
in this department, running more
than 1,000 packages. Its maker, La-
ser Computer, also periodically of-
fers updated ROMs that add fea-
tures and address known compat-
ibility problems, As with all clones,
however, the goal of 100% compati-

| bility remains elusive because it's

impossible to perfectly imitate an
Apple computer without infring-
ing on Apple’s copyrights.

The Apple lic Plus, because it is
an Apple, is more compatible with
Apple Il-series products than is the
Laser, and will receive more sup-
port from developers. So if you
need the peace of mind that comes
with the rainbow-striped Apple
logo, the Ilc Plus is for you.

However, the Ilc Plus still has

some incompatibilities with the
rest of the Apple II line.

Programs that expect to find an
internal 5%-inch disk drive pose

| the biggest software compatibility

problem for the Ilc Plus, but Apple
| has been getting the word out to
third-party developers and expects

most to update their products to |

recognize the internal 3.5-inch
drive. Since the Ilc Plus is based on
the time-tested [Ic design, existing
software should work flawlessly.
Hardware poses a more signifi-
cant compatibility problem for the
e Plus. Since it uses Mini-8 serial
ports, it can’t accommodate periph-
erals designed for the original Ilc's
5-pin DIN connectors, unless you
use adapter cables. Also, memory

| cards and other boards that go in-

side the original llc don’t work at
all in the Ilc Plus.
| Service
If you rely on your computer for
business or schoolwork, a break-
down can be disastrous. The nice
thing about computers—and most
solid-state devices for that matter—
is that they rarely break down.
When a computer malfunctions,
the problem usually lies with a me-
chanical component, such as a disk
drive. Even so, having a computer

service center nearby is both useful
and comforting.
| If your Laser breaks down with-

= e e e e e ——

peed Trials

{ Our benchmark

| tests compare the w
Apple llc Plus and tiesa
Laser 128 EX/2 with 128 BN/2
two other souped-
up systems (an Ap- ﬂ'
ple lics and a Zip P
Chip-equipped Ik), iy

and a standard base:

the Apple [lc, running at a clock speed
of 1 MHz.
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in the 90-day warranty period, you
can return it to the place of pur-
chase, where it will be exchanged
for a new unit. After the warranty
period, you can bring the computer
to one of the more than 300 Laser
service centers or ship it to Laser
Computer for repair.

My experience with Laser com-
puters has been good, but some of
our readers have reported prob-
lems, particularly with the disk
drive. The Apple Ilc Plus 3.5-inch
disk drive is a solid unit manufac-
tured by Sony. The Laser 128 EX /2,
on the other hand, has a Chinon
drive that sounds asthmatic in con-
trast to the robust llc Plus drive.
Don't get me wrong—the drive
works. It's just that you can hear
the disk spinning, and the whole
mechanism rattles.

The IIc Plus comes with a 90-day
warranty, and you can get service
at any of the Apple dealers across
the country. If your computer dies
mysteriously while under warran-
ty, don’t expect your dealer to sim-
ply swap machines. Most Apple
dealers don't exchange computers
or offer loaners while they attempt
to diagnose the problem and repair
the machine. To its credit, Apple
usually has parts delivered over-
night or instructs dealers to swap
motherboards if they can’t solve
problems quickly.

AppleWorks data base sort

¥ TEHFE* 205
*Base =871 seconds

3007 4007

o 1= 2D
*Base=12.74 seconds
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The Bottom Line

If you're waiting for me to tell
you which computer—the Apple
IIc Plus or the Laser 128 EX/2—to
buy, you're going to be disappoint-
ed. Both systems offer significant
improvements over their predeces-
sors, and each has features the
other doesn’t offer. Choosing be-
tween the two depends on your in-
dividual needs.

The Laser 128 EX/2 is an excel-
| lent second computer, It's loaded
with features and is less expensive
than the Apple Ilc Plus. Since some
programs and peripherals are
bound not to work with it, [ hesi-
tate to recommend the EX/2 to ev-
eryone, but it is hard to ignore the
machine’s price/performance.
However, if the products you want
to use can run on the EX/2, then
the Laser might be the better buy.

The Apple Ilc Plus, with its ac-
celerator and 3.5-inch drive, is a
| much better buy than the Apple

Ilc, which it replaces. When you
| compare it to the EX/2, however,

its features don't stack up. True, its
accelerator is faster than that of the
EX/2, but only marginally (see
graphs below). The greatest asset of
the Ilc Plus is that it comes from
Apple, which should translate into
better third-party support. Howev-
er, the developers with whom I've
spoken have adopted a wait-and-
see attitude, If the market accepts
this machine, they will design new
products for it. So the fate of the Ilc
Plus rests on how aggressively Ap-
ple markets the machine. +

Apple vs. Laser

Processor speeds (MHz) 11024, 4 1024, 23,36
Built-in disk drive 800K 3.5” 800K 3.5"or
: 140K 5%"
External drives (max.) 3 3
Memory (RAM) 128K 128K -
Memory expansion board Optional*, Built-in,
1 Mb maximum 1 Mb maximum
Serial Ports 2 2
Parallel port NO YES
Expansion slot NO YES
Internal modem Optional® ne e
~ MIDI port NO YES
Headphaone jack NO YES
Internal clock NO YES
Mouse interface Yis YES
Dvorak keyboard layout Yis NO
Numeric keypad NO YES
Function keys NO YES
Control panel NO YES
RGB video NO YES
Built-in power supply YES NO
Price $675 $545, 3.5" disk;
$495, 5%" disk

“Expansion connectors are built-in, but no products have been announced
that use them.

*Base=29.63 seconds

AppleWorks spreadsheet recalculation  AppleWorks word processor replace Applesoft graphics
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