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If you are lamenting the recent End-
Of-Life (EOL) notifications issuing 
from most of the former producers of 

186, 286, 386, and 486 microprocessors 
you are not alone. These versatile, reliable 
workhorses of the embedded market pro-
vided the basis for thousands of innova-
tive useful products during the last 20-plus 
years, and their discontinuance will cause 
significant disruption in the industry.

If you are an engineer in almost any in-
dustry creating products for embedded 
applications you either have used one of 
these processors in your designs or have 
used equipment containing one of them in 
developing an end product.

The embedded market has inherited the 
residual wealth from rich uncles in the 
desktop market for a number of years. 
Every time an uncle stopped selling a pro-
cessor in the lucrative desktop market it 
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was moved into the embedded division. 
The problem is that the flow of products 
entering the embedded market from the 
desktop market continuously squeezes out 
earlier entrants. 

As the need for speed in the desktop con-
tinues to drive semiconductor manufac-
turing process nodes, older processes are 
displaced. Microprocessors manufactured 
in process nodes no longer command pre-
mium prices and thus do not warrant the 
significant costs necessary to migrate them 
to newer processes. Add to that the fact 
that many of the original architects who 
designed these devices no longer work in 
the industry or have moved on to work on 
the latest and greatest, and the problem 
of keeping legacy designs in production 
becomes even more difficult. Finally, the 
peripherals normally wrapped around a 
discrete CPU have also aged, with many 
fading into history as fast as CPUs.

Typical applications using x86 processors: industrial control, point-of-
sale, diagnostics, data acquisition, telecom, process control, instrumentation, 
data logging, medical instruments, gambling machines, vending machines, 
vehicular navigation systems, security systems, information kiosks, remote 
monitoring, numerical control, inventory control, and robotics.
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What is the answer to the embedded de-
signer’s dilemma? What should a designer 
do when those dreaded component EOL 
notices arrive?

Three options are available when the in-
evitable happens:

1.	 Ignore the situation and force purchas-
ing and manufacturing teams to keep 
looking for suitable parts. Search high 
and low through the gray markets 
and hope that enough parts are lying 
around to keep your product in pro-
duction to the end. The unit volumes 
are usually very low or the product is 
in support mode.

2.	 Do a major redesign of your product 
that uses current-generation compo-
nents. This will be costly and time 
consuming, often not at all possible 
with limited and stressed resources. 
The product is in high unit volume 
production so the engineering invest-
ment can be recaptured.

3.	 Do a minor redesign of your product 
with a processor that is both code 
compatible and I/O compatible, re-
placing both the processor and major 
I/O components. Look for x86 code-
compatible high-integration solutions. 
Seek out chips designed from the 
ground up for embedded applications 
and with the needs of embedded de-
vice OEMs in mind. The product unit 
volume can range from low to high.

If Option 3 is your best choice, what do 
you look for in a suitable replacement? 
Usually you want to reduce product costs, 
extend product life, and minimize soft-
ware redesign and testing for the follow-
ing reasons:

n	High-integration devices reduce total 
component count for savings in sourc-
ing, purchasing, inventory, board size, 
and manufacturing time. High integra-
tion also reduces the likelihood that an 
end product must be redesigned due to 
peripheral component obsolescence.

n	Long-term production guarantee 
assures longer time in the market for 
higher return on investment.

n	BIOS and operating systems support 
included with hardware minimizes 
time to market and increases platform 
stability.

The ZF Micro Solutions ZFx86 System-
on-Chip (SoC) provides a good example of 
an x86 code-compatible, high-integration 
chip. Figure 1 shows a block diagram of the 
device, which has at its heart a Cyrix 486 
processor core that has been incorporated 
into a full complement of x86-supported 
peripherals and legacy interfaces. The ori-
ginal .6µ design is now in .25µ technology 
to reduce power consumption, increase 
performance, and assure low-cost long-
term production.

Most embedded applications do not re-
quire multi-Gigahertz processors. If a pro-
ject (existing or new) has a 186, 286, 386, 
or 486 in it, chances are excellent that a 
high-integration SoC such as the ZFx86 
will easily fold in the design with the mini- 
mum amount of hardware and software 
redesign and revalidation. Such high- 
integration devices will also reduce board 
component count, decrease assembly and 
test time, and improve system reliability.

Code-compatible and highly integrated 
processors will lessen the blow when those 
EOL notices arrive. At the same time, they 
can cut product cost, improve reliability, 
enhance quality, and lessen the burden on 
the supply chain. Be sure to pick a sup-
plier that is in the business to support em-
bedded applications with the product life 
cycles that support your application.

David L. Feldman is the president of
ZF Micro Solutions, Inc. where he
invented an x86-compatible embedded 
SoC that includes patented FailSafe 
recovery mechanisms. 
Prior to founding ZF, 
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Ampro Computers, Inc. 
where he created the 
5¼" EBX form factor 
for embedded compu-
ters and the PC/104 
concept for stackable 
computer and periph-
eral modules for embedded applications. 
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in the embedded systems market.

To learn more, contact David at:

ZF Micro Solutions, Inc.
1000 Elwell Court, Suite 134

Palo Alto, CA 94303 

Tel: 650-940-4792

E-mail: dfeldman@zfmicro.com

Website: www.zfmicro.com
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