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Continued on page 5

E
very user of program

m
able logic at

som
e point faces the question, “H

ow
 large a

device w
ill I require to fit m

y design?”
O

ne of the m
ost diffi-

cult problem
s facing those

of us w
ho m

ake, m
arket

and sell program
m

able
logic devices is establish-
ing m

eaningful capacity
m

etrics for our devices.
W

e w
ould like to supply

potential users w
ith

m
etrics that provide an

accurate indication of the
am

ount of logic that can be im
plem

ented
w

ithin a given CPLD
 or FPG

A device, and,
at the sam

e tim
e, reflect the relative capac-

ity of our devices com
pared to other m

anu-
facturers’ com

peting products. U
nfortunately,

these tw
o goals are often at odds w

ith one
another. In fact, a look at the density claim

s
that I see in som

e PLD
 advertisem

ents
these days rem

inds m
e of the old saying

that there are three types of falsehoods -
lies, dam

ned lies and statistics.
O

f course, w
hat is a problem

 for us is
also a problem

 for potential program
m

able
logic users, w

ho m
ust sift through the com

-
peting claim

s of the various vendors and try
to select the m

ost cost-effective solution for
their application.

At the root of the problem
 is the m

ulti-
plicity of available program

m
able logic

architectures. Since each fam
ily of devices

tends to have a unique architecture for its
logic resources, direct com

parisons, such as
m

erely counting the num
ber of available

logic blocks or m
acrocells, are not alw

ays
sufficient. (H

ow
ever, in som

e instances,
direct com

parisons of available resources
probably could be used a bit m

ore often
than I think they are).

M
ost vendors, including Xilinx, describe

device capacities in term
s of “gate counts”

—
 the num

ber of 2-input N
AN

D
 gates that

w
ould be required to im

plem
ent the sam

e
function. This m

etric has the advantage of
being fam

iliar to ASIC designers and, in
theory, allow

s the com
parison of program

-
m

able logic device capacities to those of
traditional, m

ask-program
m

ed gate arrays.
But FPG

A and CPLD
 devices do not

consist of arrays of 2-input N
AN

D
 gates;

they have structures such as look-up tables,
m

ultiplexers and flip-flops for im
plem

enting
logic functions. Thus, “counting gates” is far
from

 an exact science; different vendors
apply varying m

ethodologies to determ
ine

gate counts.
All too often, gate counting becom

es a
gam

e of “one-upm
anship” am

ong com
pet-

ing vendors. In fact, it seem
s to m

e that
som

e m
arketeers decide w

hat gate capacity
they w

ant to claim
, and then design their

m
etrics to reach that num

ber. For exam
ple,

in ancient tim
es (that is, a couple of years

ago), one of our com
petitors w

as bringing a
large FPG

A to m
arket w

ith a claim
ed ca-

pacity of 22,000 gates; the device had even
been nam

ed to reflect that claim
. Then

Xilinx announced and started sam
pling the

“25,000 gate” XC4025. Suddenly, the com
-

peting device som
ehow

 “grew
” an addi-

tional 4,000 gates and w
as renam

ed and
brought to m

arket as a “26,000 gate” FPG
A.

W
ith the advent of FPG

As like the
XC4000 Series that offer on-chip m

em
ory

as w
ell as logic resources, the issue is

further com
plicated by the use of “m

em
ory

gates” in addition to “logic gates”. Each bit
of m

em
ory counts as four gates. This factor

can quickly inflate gate counts. For ex-
am

ple, a single 4-input look-up table (LU
T)
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