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Although the microcontroller performs
recovery from emergency stops, the actual
emergency stop is implemented by the
CPLD, because this is the safety-critical
part of the design. Because the CPLD is
considered independent hardware, safety-
critical proving and sign off are more
straightforward than software safety sys-
tems. Additionally, all of the high-speed
interface functions are also implemented in
the CPLD, because it is very fast and has
abundant inputs and outputs. 

Meanwhile, the UART and FIFO (First in,
First Out) sections of the design can be
implemented in the microcontroller in the
form of a costed microcontroller peripher-
al or may be implemented in a larger more
granular programmable logic device like a
field programmable gate array (FPGA) –
for example, a Xilinx Spartan™ device.
Using a programmable logic device in a
design has the added benefit of the ability
to absorb any other discrete logic elements
on the printed circuit board or in the total
design into the CPLD. Under this new
configuration, we can consider the CPLD
as offering hardware-based subroutines or
as a mini co-processor.

The microcontroller still performs ASCII
string manipulation and mathematical
functions, but it now has more time to per-
form these operations – without interrup-
tion. The motor control is now independ-
ently stable and safe.

Microcontroller/CPLD design partitioning
can reduce overall system costs. This solu-
tion uses low cost devices to implement the
functions they do best – computational
functions in the microcontroller and high
speed, high I/O tasks in the CPLD. In safe-
ty-critical systems, why not put the safety
critical functions (e.g., emergency stop), in
hardware (CPLDs) to cut down safety sys-
tem approval time scales? 

System testing can also be made easier by
implementing the difficult-to-simulate
interrupt handling into programmable
logic. Low cost microcontrollers are now in
the region of US$1.00, but if your design
requires extra peripherals (e.g., capture-
compare unit for accurate motor control,

analog-to-digital converters, or UARTs),
this can quadruple the cost of your micro-
controller. A low cost microcontroller  cou-
pled with a low cost CPLD from Xilinx can
deliver the same performance – at approxi-
mately half the cost. 

In low power applications, microcon-
trollers are universally accepted as low
power devices and have been the automat-
ic choice of designers. The CoolRunner
family of ultra low power CPLDs are an
ideal fit in this arena and may be used to
complement your low power microcon-
troller to integrate designs in battery pow-
ered, portable designs (<100 µA current
consumption at standby).

Conclusion

Microcontrollers are ideally suited to com-
putational tasks, whereas CPLDs are suited
to very fast, I/O intensive operations.
Partitioning your design across the two
devices can increase overall system speeds,
reduce costs, and potentially absorb all of
the other discrete logic functions in a
design – thus presenting a truly reconfig-
urable system.

The design process for a microcontroller is
very similar to that of a programmable
logic device. This permits a shorter learn-
ing and designing cycle. Full functioning
software design tools for Xilinx CPLDs are
free of charge and may be downloaded
from the Xilinx website. Thus, your first
project using CPLDs can not only be quick
and painless, but very cost-effective.
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The following URLs provide detailed
information on the topics and 
hardware discussed in this article:

Xilinx Website: www.xilinx.com

Xilinx CoolRunner CPLDs: 
www.xilinx.com/products/xpla3.htm

Xilinx Free CPLD design software:
www.xilinx.com/products/software/
webpowered.htm
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Event Schedules

Year 2001 North American Event Schedule
April 10-12 Embedded Systems Conference 2001

San Francisco, CA
April 22-26 NAB 2001

Las Vegas, NV
April 30 - May 2 FCCM 2001

Rohnert Park, CA
May 8-10 ICASSP 2001

Salt Lake City, UT
May 8-10 Networld + Interop Spring 2001

Las Vegas, CA
May 15-16 Applied Computing Conference 2001

Santa Clara, CA
May 22 Embedded Computing Show 2001 

Phoenix, AZ
May 24 Embedded Computing Show 2001 

Albuquerque, NM
June 18-20 38th Design Automation Conference 

Las Vegas, CA
June 24-27 2001 ASEE Conference & Expo

Albuquerque, NM
June 21-23 WITI Technology Summit 2001 

Santa Clara, CA
July 16-20 NSREC 2001

Vancouver, BC
Aug 14-16 Embedded Internet Conference 2001

San Jose, CA
Sept 2001 SNUG 2001 Boston

Boston, MA
Sept 26-28 MAPLD 2001

Johns Hopkins, MD
Oct 1-4 Communication Design Conf. 2001

San Jose, CA
Oct 10-13 Frontiers in Education 2001

Reno, NV
Oct 29-Nov 1 NCF Infovision 2001

Chicago, IL
Oct 30 Embedded Computing Show 2001

San Diego, CA
Year 2001 European Event Schedule
May 16 - 17 ESS 2001 - Embedded Systems Show  

London, England
Oct 9 - 11 Embedded Systems Conference 

Stuttgart, Germany
Year 2001 Asia Pacific Event Schedule
March 26-27 IIC 2001

Shanghai, China
March 29-30 IIC 2001

Beijing, China
April 2-3 IIC 2001

Shenzhen, China
June 27-28 IIC Expo 2001

Seoul, Korea
July 2-3 IIC Expo 2001

Taipei, Taiwan
Oct 3-4 EDA&T 2001

Hsinchu, Taiwan
Nov 2001 Xilinx Technical Seminars 2001

Asia Pacific
Year 2001 Japanese Event Schedule
June 2001 Xilinx KK Expo 2001

Tokyo and Osaka, Japan
Nov 2001 Xilinx Technical Seminars 2001

Japan and SE Asia
Nov 2001 MST Fair 2001

Tokyo, Japan

For more information about Xilinx Worldwide Events, please contact one 
of the following Xilinx team members or see our website at:
www.xilinx.com/company/events.htm
• North American Shows: Darby Mason-Merchant at: darby.mason-merchant@xilinx.

or Jennifer Waibel at: jennifer.waibel@xilinx.com
• European Shows: Andrea Fionda at: andrea.fionda@xilinx.com 

or Andrew Stock at: andrew.stock@xilinx.com
• Japanese Shows: Yumi Homura at: yumi.homura@xilinx.com
• Asia Pacific Shows: Mary Leung at: mary.leung@xilinx.com
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