ATLAS Module tests at bonding institutes

Reception tests

Visual inspection

Check hybrid supply currents

Simple test vector check (s. roe) using optical readout

Bond module

Initial module tests

Visual inspection of bonds

Detector IV at room temperature

Data run using optical readout
Laser run at room temperature

Source run at room temperature - only on selected devices

Thermal cycle module: -20C to +20C - clock during cycle at 40MHz and triggered at 100kHz

Test at room temperature - confirm no degradation

Detector IV 

Data run using optical readout

Thermal measurement

Thermal measurement of device at operating temperature 

Soak test: For 100 hours at operating temperature - clock at 40MHz + trigger at 100kH and bias detector

Check detector and chip currents during test

Final Tests

Data run using optical readout at operating temperature

Source run at room temperature - only on selected devices

Room temperature = 21 ( 2(C, humidity = 50% ( 10%.

Visual Inspection 

Aim: Verify that no damage was caused during delivery.

On delivery check that the detectors and hybrids have no visual marks not noted on the delivery documentation. 

Check hybrid currents + Simple test vector check (s. roe) using optical readout

Aim: Verify that no damage was caused during delivery.

Measurements to reproduce that defined by hybrid supply institute.

Example of hybrid current supplies taken from s. roe

PRIVATE

Voltage [V] 
Nominal current 
Acceptable range 
Supply limit 

Vdd 
4.0 ( 0.1 
40 mA per slave 

50mA per master 
 (20% 
600 mA 

Vcc 
3.5 ( 0.1 
44 mA per chip 
 (20% 
700 mA 

Test vector specification: Simple (s. roe)

Reset the module and check that clock divide by two is returned (20MHz)

Configure the module in SendId mode

Send a L1 trigger: check that each chip responds correctly

Visual Inspection of bonds

Aim: Initial check of bond quality

To be performed by the bonder.

An inspection under a microscope to verify that all bonds are in the correct place and that no visually obvious shorts are present. 

Detector IV

Aim: Verify that no damage has occurred to the detectors.

Measurement procedure has to concur with that performed on the detector before arrival at place of module bonding, e.g. temperature and relative humidity.

Module Electrical Test Procedure

Aim: Define optimised bias settings, calibration, offset and noise values for the module. Define bad strips from electrical characteristics: e.g. shorts, punch through. 

Taken from the proposed hybrid/module electrical test procedure from Gareth Moorhead.

Optimisation

The hybrid parameters supplied with the module are to be used for the starting values for the optimisation process. 

Operating modes throughout: 

Edge Detection ON

Compression mode: Anyhit

Strobe Delay Optimisation & Delay Calibration

At nominal FE Bias and Shaper settings (as supplied with hybrid)

Strobe delay scan (Occupancy vs Strobe delay) at Qi 4fC & 200mV threshold

Obtain optimum setting; delay calibration (PLOT) 

FE Bias & Shaper Optimisation

Repeat for 6 points at and around nominal FE & Shaper bias:

"Quick" threshold scans at two Qi settings: 2.5 and 3.5fC (Vcal 25, 35mV), with Vth between 100-500mV, 25 steps, at least 100 events /step 

Extract 50% point and output noise from S-curve fits for each channel

Simple linear fit = Gain and offset for each channel

Use Gain and Output noise at 2.5fC to extract Input Noise (ENC)

Histogram gain, offset spread and ENC for each chip (PLOT)

Choose optimal FE Bias and Shaper setting for each chip 

Calibration & Noise Measurement

At optimal Strobe delay, FE Bias & Shaper for each chip

Detailed threshold scans at many Qi settings 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0, 5.0 fC. Threshold scan from 100 to 500 mV in 25 steps, at least 100 events /step

Extract 50% point and output noise from S-curve fits for each channel (PLOT)

Linear fit of linear region - Gain at 1.0fC for each channel, plot histogram 

Use Gain and output noise at Qi of 1 fC (or lowest Qi with reasonable S-curves) to extract Input Noise (ENC) (PLOT)

Extract bad strips (low noise - not bonded, high noise - punch through) from data. Compare with detectors known characteristics to verify no bond induced degradation. 

Laser run at room temperature

Aim - Map bonding pattern to verify that the detector bonding is correct.

This procedure is to be repeated for each of the four detectors in the module. 

Use the optimised chip bias settings found in the previous measurements.

Bias the detector to the pre-defined operating point, monitor detector and hybrid currents.

Scan a laser across the module mounted on an XY table in a light tight box. Map the measured and the predicted position of the laser. Verify that the bonding is correct.

Source run at room temperature

Only to be performed on selected modules

Aim - Verify that the module detects Mips.

Mount a collimated (to avoid high angle incident 's) Sr-90 beta source above the module with a trigger scintillator below. Scan the module on an XY table so that the source passes across the strips. Select events with one cluster only. Perform a threshold scan. Reconstruct the landau distribution from the s-curve. Verify that the module gain from the Landau distribution.

Thermal measurement

Aim - Confirm the thermal integrity of the module after bonding and thermal cycles.

Place the module in a cold dry nitrogen atmosphere. Cooling points to be connected to pipes containing a coolant sufficiently cold to lower the top of the cooling block to the expected operating temperature. Bias the detector and electronics, clock the electronics at 40 MHz and trigger at 100 kHz. Monitor the detector and hybrid currents. 

Perform thermal measurement of the module at predefined positions using a simple IR sensor. 

Data run at operating temperature

Aim: Obtain Gain, Offset and Noise for the module in operating conditions.

Repeat the module room temperature data run with the optical readout in the cold dry nitrogen atmosphere connected to cooling blocks as described above.

