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Abstract Sensor Properties

More than 80 ATLAS ITk prototype strip modules were built with ATLAS12 On one of the modules we disconnected 4 channels in the middle of the high-

Sensors [1-2] They were tested with electrical readout on the per-Channel basis. In noise region from the readout ASIC. The DC contact pads on these channels
general, an excellent performance was observed, consistent with previous ASIC-level were wirebonded out to traces for electrical contact (Figure 6). Measurements

and sensor-level tests. However, the lessons learned included two phenomena of inter-strip resistance and effective bias resistance were performed in dry
important for the future phases of the project. First was the need to store and test the atmosphere (1-4% RH) at 15 C (Figures 7 and 8):

modules in a dry environment due to humidity sensitivity of the sensors. The second » Clearly the inter-strip resistance has a strong dependence on bias voltage.
was an observation of high noise region for some modules. About 2.5% of modules e Single-probe bias resistance also depends on the bias voltage, likely
were affected. iInfluenced by the small R(int) to the neighbouring strips. The 3-probe bias

The high noise regions were tested further in several ways, including monitoring resistance measurements (with neighbouring strips held at the same

Figure 6 Wirebonded connections for 4

the performance as a function of time and bias voltage. Additionally, direct sensor- potential as the “central” strip) has a less strong dependence. test channels in the high-noise region.
level tests were performed on the affected channels. The inter-strip resistance and ot ELLS Ript 10 ELL5 Ryiss
bias resistance tests showed low values, indicating a temporary loss of the inter-strip
Isolation. A subsequent recovery of the noise performance was observed. We present

the test details, an analysis of how the inter-strip isolation affects the module noise, 10
and relationship with sensor-level quality control tests.
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sensors had good performance throughout the Figure 7 Inter-strip resistance measurements as a Figure 8 Inter-strip resistance measurements as a
function of bias voltage for the 4 test channels function of bias voltage for the 4 test channels

assembly steps (Figure 3). Further humidity
sensitivity studies are shown in submission by
Javier Fernandez-Tejero et al, “Humidity
Sensitivity of Large Area Silicon Sensors: Study
and Mitigation” (Tuesday afternoon)

Relation with the module noise
Effective R(bias) will be less than the true value of bias resistor when R(int) is not large [4]

. __ R(bias) * Rx/2
R(bias,eff) = R(bias)+Rx/2 '

This will increase the module noise due to the parallel resistance term [5]:

Q(Rbias,ef f) « \/4kTt/R(bias,eff)
However, Z, (amp) < 1 kQ , therefore the R(int) is a “parallel” resistor by itself (Figure 9).
The noise estimate in this case is even larger (Figure 10). It's qualitatively consistent with
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