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Mimostar-3 Testing Plan with new RDO

The purpose of further testing with Mimostar-3 sensors is threefold. Our goals are:
1. Confirm the noise measurements made by IHPC using their bias settings.

2. Investigate the hot pixel phenomenon by characterizing the hot pixels in Mimostar-3 and analyzing their effect on sensor efficiency.

3. Validate the new RDO system hardware and firmware with a sensor that we already know.

To accomplish these goals I propose the following testing plan.
To accomplish goal #1, “Confirm the noise measurements made by IHPC using their bias settings.”

1. Take 2,000 contiguous full frame data events with sensors # 2, 6, 7 at gain settings of 3 and 5 in fully dark conditions and noted ambient temperature with the JTAG settings as per our original tests. (documented here http://rnc.lbl.gov/hft/hardware/docs/Mimostar3_test_results_LBNL_2008_08_18.pdf) 
2. Take 10,000 contiguous full frame data events with the 55Fe source applied on all sensors with the JTAG settings as per our original tests for gains 3 and 5. 
3. Analyze and compare to results with daughter-card based RDO system.

4. Take 2,000 contiguous full frame data events with sensors # 2, 6, 7 at gain settings of 3 and 5 for fully dark conditions and noted ambient temperature with the JTAG settings as per IPHC test results. (documented here http://rnc.lbl.gov/hft/hardware/docs/2008_09_08_bilan_mis3L_en.pdf)
5. Take 10,000 contiguous full frame data events with the 55Fe source applied on all sensors with the JTAG settings as per IPHC tests for gains 3 and 5. 

6. Using sensor # 2, repeat steps 1-5 with the chiller coupled to the sensor to allow measurements at 20C, and 10 C.

7. Analyze and compare to results with IPHC results and results from the daughter-card based system.

To accomplish goal #2 “Investigate the hot pixel phenomenon by characterizing the hot pixels in Mimostar-3 and analyzing their effect on sensor efficiency.”
1. Take 5 sets of 10,000 contiguous full frame data events with sensors # 2, 6, 7 at gain settings of 3 for fully dark conditions and noted ambient temperature with the JTAG settings as per IPHC test results. Each set should include runs at 10 C, 20 C, and ambient temperature. Each ambient temperature run should include 3 different diode bias voltages (TBD). These sets should be separated by 1hr, 2hr, 12hr, 24 hr.
2. For each run, find the hot pixels by checking the ADC spectrum for bi-nodal (and higher order) distributions and identify the addresses of the hot pixels. 

3. Using the above data runs, generate the following. 

· For bi-nodal pixels, histogram of ADC(high) – ADC(low)

· Total count of hot pixels and their types for each sensor.

· Check that the same pixels are hot in each run.

· Frequency of transition and duty cycle for each run for each pixel/sensor(average).

· Generate the complimentary plots for the temperature scan runs and the different diode voltage runs.
4. Analyze this data and look for trends and understanding.

5. Based on any understanding gained, examine the circuit schematic and layout for ways to test possible mechanism theories. If possible, use ion beam milling or other commercially available IC testing and troubleshooting procedures. 
6. Analyze the effect on the efficiency and function of the Mimostar-3 as a sensor.

To accomplish goal # 3 “Validate the new RDO system hardware and firmware with a sensor that we already know”
This will involve carefully watching the system results during testing. Examination of the ADC spectrums looking for the types of pathologies seen before in the previous system will be a powerful indicator. The system has already been testing with waveform generators. We should also be testing the dynamic range for the ADC system itself on the board and be sure that it is always matched to the sensor output.

