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4200 Series- Contact Testing

Reference: 046-03

This Application Note describes the method for contact testing used on the 4200 Series of test systems. Please note
that this information applies to the FAO3 and FA13 test point cards.
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General Description

A contact test is performed as part of an in-circuit test to verify that
specified testpoints are making contact with the UUT via the fixture
interface. It is invoked by the MTL CONTACT verb. In addition to a
list of pins to be tested, MTL allows for specified pins to be
excluded from the measurement. This is to simplify the CONTACT
statement when, for example, only a few pins on a board are to be
omitted from the test.

Because of the length of time required to carry out the necessary
analog measurements when large numbers of pins are involved, a
pre-pass is included in the CONTACT verb, which uses a logic test
to eliminate as many good contacts as possible. The only limitation
on the logic pre-pass is that it should not mark open circuits as
connected.

The widespread use of protection diodes internal to devices means
that the technique used for contact measurement must be capable
of switching these devices on, and the stimulation must therefore
be of the correct polarity for the type of device (e.g. logic family)
being tested, in order to eliminate as many good contacts as
possible during the pre-pass.

Logic Pre-Pass

The test is configured across all utp (FAO3) pins on all boards with
pins included in the test. Pins on such boards not included in the
CONTACT statement are turned off using their status register bits.

Note that PSTP (eg #PS1) and FA13 testpoints are not tested by the
logic pre-pass. They are all marked as 'failed' and passed on to the
analog stage for measurement.

For negative polarity, a MNH instruction is rippled through each
selected pin in turn, against a background of DMH instructions. The
tristate terminations and the drive and monitor thresholds are set
such that if a pin is connected, the leakage current to the drive high
voltage will cause the MNH to pass. The drive voltage is always 0V,
irrespective of polarity.

The test is run at a suitable speed to allow time for transitions to
tristate.

The test is similar for positive polarity, using a MNL instruction
against a background DML.

The user is allowed to turn the logic pre-pass off via an MTL
acceptor, reverting to an analog-only technique. In this case FAO3
testpins will be treated as FA13 testpins. This can be used to
guarantee compatibility between analog-only and utp-populated
systems.

Analog Pass

This performs a leakage measurement on pins marked as open
circuit by the logic pre-pass. A stim voltage is applied to each
testpoint in turn using a programmable DC voltage source via the
programmable resistor, with all background pins (including PSTPs)
connected to O V. The voltage drop across the programmable
resistor will depend on the impedance to O V.

The threshold impedance is as per the product specification.

Only the negative polarity situation is described. For positive
polarity, the voltages are inverted.

Logic Pre-Pass

The restriction on the logic pre-pass is that it must guarantee to only
fail open circuits greater than the specified system contact
threshold. Due to system tolerances it may also fail open circuits
less than the threshold, but these will then be passed during
analog verification.

The nominal tristate (stim) voltage is chosen as -1.6 V, to guarantee
diode turn-on, and so as not to overstress devices.

Test Settings

Logic Pre-Pass Settings

The following settings are used for the logic pre-pass phase of
CONTACT.

Setting Value Comment
Substeps 10 Per test step
Substep Length 4 us
FORCE OFF
Slew Rate SLOW
Drive Format NRZ

Drive Low Voltage -2.60V Negative Polarity

Tests (Default)

Drive High Voltage ov

Monitor Low Voltage | -0.75V
Monitor High -0.75V
Voltage

Tristate Voltage -1.60 V

Drive Low Voltage ov Positive Polarity

Tests (Optional)

Drive High Voltage 2.60V

Monitor Low Voltage | 0.75V

Monitor High 0.75V

Voltage

Tristate Voltage 1.60V

Monitor Time 4 us on last phase




Analog Pass Settings
The following settings are used for the analog pass phase of

CONTACT.
Setting Value Comment
Configuration CONTACT REF module (+ve)
CONTACTR | REF module (-ve)
GNDGRD REF module
IMEAS MEAS module
GDOV TP module
DRIVE TP module
DRIVE PSTP module
FETG PSTP module
Stim Voltage +/-1.6V Depends on polarity
PROGR 100 k
Measured Voltage Range 5V
Filter 10 KHz
Settle Time 2 ms
Integration Time None
Discharge Time 2 ms
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