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COMPARE FEATURES ® COMPARE PRICING

FOR THIS COMPLETE 386 33 MHz ELEGANCE SYSTEM

150MB Hard Drive 16MS

4MB Ram

64K SRam Read-Writeback Cache (Optional 256K Cache available)
Zero wait state performance "

14" MultiFrequency VGA Color Monitor 800x600 Resolution with

16 Bit Controller

® Sleek New Elegance 7 drive-bay custom vertical cabinet. (Desk Top style
save *150.00)

Exclusive OmniKey Keyboard

Sorbus Next Day Deskside service or famous Northgate overnight parts
shipment policy. One year parts and labor warranty

® Telephone Tech Support Supreme — 24 Hours Every Day, Every Night,
Holidays and Weekends, too

NOTE: Tape drive and'OmniKey/ PLUS /
shown here are optional at extra cost. Circle 235 on Reader Service Card

Ask about NEW
OmniKey/PLUS
“THE MAGIC







IN DEPTH
THE STATE OF CHIPS

Creating
Custom Chips

The EPLD is fast becoming the device of choice
for quick turnaround or rapidly changing design tasks

pplication-spe-
cific integrated
circuits are all the
rage these days.
Sun Microsystems advertises
that it used only seven ASICs
in the SPARCStation 1. These
alone covered memory-man-
agement-unit, DMA, cach-
ing, clock, DRAM, control,
and general-buffer functions!
Although the level of inte-
graticn achieved in circuits
such as these is beyond the
reach of many developers, the
growth in technology that led
to the ASIC has also spawned
the electrically programma-
ble logic device. The EPLD is
smaller, slower, and more ex-
pensive than the ASIC, but it
has one big advantage: It
doesn’t require nonrecurring
engineering costs that can
easily exceed $40,000 per
part. Also, if you make a mis-
take in an ASIC design, much
of the time spent designing the chip and
most of the money spent manufacturing it
have been wasted, and you have to start
all over again. However, if you make a
mistake in your EPLD design, you can
erase it and program a new pattern with-
in a matter of hours, not months.
Another benefit of EPLDs is that you
can program them in the lab and run the
design tools for them on a PC. (For more

ILLUSTRATION: ROBERT TINNEY © 1990

Trevor Marshall

information on programmable hardware,
see “PALs Simplify Complex Circuits,”
January 1987 BYTE.)

Has Anybody Seen My GAL?

The simplest and fastest of the EPLD de-
vices are the generic array logic (GAL)
devices first marketed by Lattice Semi-
conductor and now second-sourced from
National Semiconductor, SGS-Thomp-

son, Advanced Micro De-
vices, and others. The four
basic devices in this family
are the GAL16VS8, the
GAL20VS, the GAL22V10,
and the GAL6001.

The 16V8 can emulate all
the standard 20-pin program-
mable array logic devices dis-
cussed in ‘“PALs Simplify
Complex Circuits.”” The
20V8 emulates all the 24-pin
PAL devices. In addition,
using software tools that can
take advantage of a GAL’s
special features, such as the
PLAQ assembler from
Qwerty (see the text box “The
Lone Ranger Rides Again”
on page 272), you can create
nonstandard PAL devices
such as a 16R1 or 16RS. The
outputs can be either active
high or active low, and each
logic term can be clocked or
combinatorial.

Since the more complex
EPLD devices use many of the features
of the 16V8, I'll take a close look at this
device. Figure 1 shows a simplified logic
diagram of the 16V8 (the 20V8 is similar
but has more input terms). At first
glance, the architectural similarities to
the 20-pin PALs are striking: There is a
large array of AND-gate fuses leading to
eight input OR gates.

continued
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