An Example of Using an
ISE16™ to Debug an
NS32008 Design

If you have an NS32008 hardware design that you would
like to test out, it can under the correct circumstances be
done using an ISE16. No hardware modifications are re-
quired to the ISE16 nor to your target system under many
circumstances.

Since the NS32008 and the NS32016 are packaged in 48
pin DIP packages with very similar pin-outs no mechanical
interconnect problems exist. The ISE16 must be run with
the MMU switch in the OFF position. Your NS32008 design
will function perfectly well even if it has an NS32081 FPU.
No problems will arise.

What is the trick you might ask? The NS32008 fetches data
a byte at a time and the NS32016 fetches it a word at a
time. Your target hardware is all organized for byte fetches
and byte writes.

Here is the catch. The user’s program MUST reside in the
30k of ISE memory within the ISE16. It must not reside in
the target system (be it RAM or ROM). All scratch pad RAM
must also be mapped into the ISE16 memory. All program
related memory accesses MUST be mapped to the 30k of
ISE16 memory.

170 however can still reside in the target. There are a few
restrictions however. All target 1/0 must be aligned on even
addresses. All I/0 by the nature of the NS32008 will be set
up for byte access and if you use only the even addresses,
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the upper byte of the ISE16 data bus will be ignored by the
target. Your software must be designed to be consistent
with the target hardware. It will need to understand that
when it reads I/0 data, the CPU in the ISE16 (which is still
an NS32016) will read garbage data in the upper byte. The
software you are debugging will have to be structured to
ignore this.

Because the software you are debugging resides totally
within the ISE, it will function in a normal manner, giving you
adequate software debugging tools and an opportunity to
verifiy that the target board 1/0 design is correct. Since
NS32008 and NS32016 software are upward/downward
compatible, your software when moved to the target system
should still run.

The limitations this procedure imposes includes the follow-
ing:

1.) All program must reside within the 30k of ISE memory.

2.) All I/0 must be on even addresses.

3.) All software timing will reflect NS32016 as opposed to
NS32008 timing. In most cases, the performance of
the emulation using the ISE will exceed that which will
be obtained with the NS32008 when it is installed in
the target system.
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LIFE SUPPORT POLICY

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or

systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury

to the user.

2. A critical component is any component of a life

support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or

effectiveness.
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