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Chapter  5

Conclusions

The fault detection and coverage of our behavioral test strategy is already discussed in chapter

4. Here we would look at some typical scenarios where this strategy can be applied.

One of the tasks of this project was to assist Warner Robins Air Logistics Center in their board

level testing activities, i.e., development of overall board level testing strategies, applicable to

legacy systems.  For legacy systems, the main considerations for developing the test strategy are:

1. The original functionality of the boards should remain unchanged.

2. Additional hardware used for testing should be kept to a minimum.

3. Fault coverage should be high.

4. Fault isolation should be to the component level.

5. Technical effort required by the operator should be low.

Functional and in-circuit testing methods require expensive ATE and bed-of-nails fixture

respectively. Familiarity with the ATE programming language is required for functional ATE. A

new bed of nails fixture is required for a different board in case of in-circuit testing.

Microprocessor emulation is not preferred since the main component i.e. the microprocessor

itself cannot be tested. Memory emulation has a similar draw back in that memory cannot be

tested. We can test memory separately, but this is an off-line method. Bus cycle emulation is

more suited to test add-on cards to a computer rather than a general purpose microprocessor
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based board. Boundary scan technique cannot be applied to legacy systems since most chips on

them do not support boundary scan architecture.

Our behavioral test strategy seems to be a good candidate for application on legacy systems.

We can add the test code based on behavioral test strategy in the same ROM which contains the

original program provided there is sufficient space available in it. The original code should

remain intact; the self-test code should be just added to it. If that is not possible, the next best

approach is to add extra memory to the legacy board for self-test purposes. Our technique has the

following advantages:

1. No change in the original code is required.

2. The system can be tested in the field.

3. The system is tested at full operational speed with the same clock running as during normal

operation.

4. Correct timing of the bus signals are guaranteed for a  fault free microprocessor since these

are generated by the microprocessor and not the external tester.

5. Minimal addition of hardware.  No external test setup is required for different boards. No

ATE or bed of nails fixtures are required. And no interface circuitry between the ATE/bed of

nails fixture and the board under test is needed.

6. The test code is in the same language as the original code so no tester language needs to be

learned.

For the legacy systems there can be two possible scenarios for incorporating this self-test

scheme:

1. Sufficient free memory on the system memory chip so that the self-test code can be

accommodated in it.

2. Free addressable space available so that an extra memory chip containing self-test code can

be added to the system. In that case, a jump to the starting address of the chip containing test

code should be made at start. After completion of the test, another jump should be made to

the original code in the system memory.
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Following is a possible sequence of steps for incorporating test code in a legacy system:

1. Write the test program, assemble it and find how much space it takes.

2. Read the contents of the system memory and find out how much free space is available. We

can put the test program in the same chip if there is enough free memory.

3. Put the jump to the test code instruction in the first location read by the processor after power

on.

4. Our test code should contain a jump to the application program. The self test run would run

at start and after its successful completion, jump to the application program would take place.

5. If the memory is in-circuit programmable, we can directly download the code to it,

otherwise, we have to take out the chip from the circuit and then program it.

If the system memory is on a different board than the processor, we can first confirm its

checksum by microprocessor emulation and then check the rest of the board through it. In that

case, start small approach would be executed in the following sequence:

1. EEPROM/EPROM

2. Display

3. Microprocessor instructions to be used subsequently

4. RAM

5. Microprocessor

At the depot level, our test strategy can be used to replace the faulty component due to its good

fault resolution. And if used in some aircraft, it can tell whether the system is working or not

prior to being airborne.
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