























Retrofitting boards for SA

When retrofitting a microprocessor-based board for
signature analysis testability there are several considera-
tions to be made. Methods of feedback disablement and
circuit exercising should be chosen.

Devices which were not designed with signature
analysis in mind are often designed modularly such that
the microprocessor and a few individual components are
located on a separate board from ROM and RAM. In this
case, the data bus input to the processor has already been
disconnected. The processor board can then be tested by
free-running the processor (this can be forced from
drivers on the 3060A) while taking the signatures of the
address bus, and other devices on this board.

RAMs located on boards separate from the processor
can be tested by mounting the processor board on the test
fixture. A PROM containing the SA test program could
also be included on the test fixture. RAM boards are thus
tested under the control of the microprocessor with which
it will interface in the final product.

ROM boards could also be tested under processor con-
trol by mounting a processor board on the test fixture, or
they could be tested as described in the section on testing
ROMs by mounting a counter on the test fixture.

If the board to be retrofit was not modularly designed
there are several other options.

To disconnect the data bus input to the processor one
could add either a DIP jumper, switches, or a tristate buf-
fer to the bus. The tristate buffer has the advantage that it
can be driven to its high impedance state from a 3060A
driver. This driver can be controlled by the test program,
thus saving production testing time over other disconnect
means.

If there is not board space to add one of these discon-
nect methods, a few single wire jumpers can be added to
the address decoder such that when these jumpers are
pulled, all bus-connected devices are put into their high
impedance state. This method limits free-run testability to

the processor’s address counter alone, since the address
decoder and ROMs are now disabled.

Once the processor’s operation is verified by this
method, other components may be tested (and to a cer-
tain extent fault isolated) by software signature analysis
routines written into memory which are executed after
reconnecting the address decoder jumpers. This is one
instance where a fault may be partially isolated without
the processor's data bus input being disabled. If a
checksum is performed on each ROM in such a way that
an unused address bit toggles at the start and again when
an incorrect checksum is found, a variable length time
window may be created for the signature analyzer. If the
analyzer’s data input is then programmed to V., the
signature will be different depending on the length of the
time window and thus depending on which ROM has fail-
ed. (See Table 1)

For the greatest field testability, SA test programs
should be written into a ROM which is already on the
board. Often the space at the end of a ROM already on
the board is enough for a thorough test program. If this is
not the case, a separate ROM might be added to the
board.

If there is not enough space for this, there are several
other options. For example, a PROM (which contains an
SA test routine) could be included on the 3060A fixture.

Another option which could be cost effective for some
users is to store an SA test stimulus program in a logic
pattern generator, such as the HP 8170A.

The 8170A is a programmable word generator in
which an SA test routine could be stored and then ex-
ecuted by connecting its outputs to scanner relays on the
3060A. Once the program has been entered into the
8170A it can be used to directly drive a disabled data bus.
In this way a microprocessor-based board may be exercis-
ed at speeds up to 2 MHz, providing the 8170A is located
close enough to the scanner such that cable capacity is
not excessive.
























