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1. Introduction

An essential part of the QA procedure used by the ATLAS
SemiConductor Tracker (SCT) for Si strip detectors is the strip
quality test. It exists in two versions. A Simple Test measures the
values of the coupling capacitors and verifies their ability to
withstand a DC voltage up to 100V. It also reveals the breaks and
shorts in the external metal strips.

A more complicated, Full Strip Test, does the same but in addition
measures the values of polysilicon bias resistors and reveals the

breaks in the strip implants and/or in the bias resistors.

The Simple Test can be done in light with a bare unbiased detector
put directly on the chuck of the Probe Station, and it requires a
single probe needle. The Full Strip Test should be done in
darkness with the detector under the bias. Therefore it requires a
special fixture to provide the bias contact(s) travelling with the
detector. A special lift-search method developed in Lancaster
allows corrections for possible deviations of the detector mounted
in the fixture from the ideal flatness. This guarantees good contact

with minimal scratching of the probing pad.



2. Simple Strip Test

ATLAS SCT uses single sided p-in-n Si strip detectors. The
backside of the detector represents the n” contact completely
covered with aluminium. The p" strips are connected to the bias
rail via polysilicon bias resistors of ~1.5MW. The readout is made

via coupling capacitors of ~150pF.

Under standard operation conditions both implant and readout
strips are at nearly ground potential. However a current surge
through the strip and corresponding voltage drop at the bias
resistor can produce a considerable voltage difference over the
coupling capacitors for a short time. The coupling capacitor
insulation was specified to be able to withstand 100V during at
least 1 second.

In the Simple Test a bare unbiased detector is put directly on the
chuck of the Probe Station in full light. The DC current produced by
10V and 100V and the capacitance are measured between each
readout strip and the backside contact.

If the DC current exceeds 50 nA at 10V the measurement at 100V
Is skipped and the strip is identified as having a “pinhole” defect. If
the current above 50 nA appears only at 100V this is called
“punch-through”.

The abnormally low capacitor value indicates the break of the
metal strip; the high capacitor value for several neighbouring strips

shows the short between them.
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3. Full Strip Test

In the Full Strip Test the detector is put in a fixture allowing its
biasing when the detector moves with the chuck. Typically the
fixture is a frame with flexible wires connected to the detector via
small bonding interface board. The same measurements as in the
Simple Test are made between the readout strip and the bias rail
without light and with about half of the depletion voltage applied

between the backside and the bias rail of the detector.

Under these conditions the implant strips and bias resistors are not
connected all together as in the Simple Test. Therefore the serial
resistor measured by the LCR bridge gives the value of the bias
resistor for the strip. The break in the p" implant becomes
detectable since it produces the same effect as the break in the

readout strip.

In the Simple Test the capacitance measurement can be made at
AC frequency chosen in a wide range: 100Hz-100kHz. For the Full
Strip Test the low frequency of ~100Hz is preferable.

The detector in the fixture may be not as flat and parallel to the
chuck surface as the bare detector put directly on the chuck. To
minimise the chuck lift and to preserve good contact over all
detector area the lift height for each strip is found individually

based on the quality of the capacitance measurement.
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Strip Analysis Summary at Ramped Volts
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4. Conclusions

. The strip quality tests used by ATLAS SCT measure the
values and check the electric strength of the coupling
capacitors, measure the values of the polysilicon bias
resistors and reveal the defects in the readout strips, implant

strips and bias resistors.

. The Simple Strip Test can be done in light with a bare
unbiased detector put directly on the chuck of a Probe
Station. It is however insensitive to the defects in the strip
implants and the bias resistors.

. The Full Strip Test is performed in darkness with the detector
put in a fixture allowing its biasing. It is more informative but

technically more difficult than the Simple Test.

. A lift-search procedure developed at Lancaster University
allows corrections for the distortions of the detector flathess

induced by the test fixture.



