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Individual Phase-1 Testing Plan with new RDO System
Phase-1 is a full reticle sized sensor designed at IPHC and intended for use at STAR as a prototype sensor in a 3 arm prototype detector to be installed in the 2010 timeframe. The user manual for the sensor may be found at http://rnc.lbl.gov/hft/hardware/docs/Phase1/PH1-UserMan-20080916.pdf.  The goal of Phase-1 testing is a complete validation and characterization of the sensor, a preliminary assessment of the yield and a validation of the new RDO system. Our goals are:
1. Validate sensor digital control / JTAG function, digital outputs.

2. Assess the bias settings.

3. Validate and characterize the analog pixel functioning.

4. Validate and characterize the discriminator functioning.

5. Make a preliminary assessment of the fabrication yield.

As we progress through the testing sections, we will also be testing the new firmware and hardware in the new RDO system. Troubleshooting will involve the sensor, the testing board, and the RDO system hardware, firmware and software. 

To accomplish these goals I propose the following testing plan.
Mount 5 Phase-1 sensors on individual test boards with the locations from the wafer known. Test all five sensors in all tests described below. 
To accomplish goal #1, “Validate sensor digital control / JTAG function, digital outputs.”

1. Carefully peruse the Phase-1 manual.
2. Validate the JTAG commands and registers with set and readback. 
3. Validate the function of the control and clock lines and their responses to the JTAG control parameters.

4. Use the software and firmware to set the IOdelay elements to allow 160 MHz readout operation over the LVDS outputs using the built in test patterns. Measure the BER. Test other frequencies of 120 Mhz, 180 MHz.

5. Test the BER using different patterns set in the LINEPAT0_REG and LINEPAT1_REG registers.

To accomplish goal #2 “Assess the bias settings.”

1. This goal is mixed with the next goal of characterizing the sensor. We will need to assess the bias conditions by tracing the full range response curves to the bias DAC range and assessing both the scope signals and the response to the 55Fe source.

2. Set the sensor bias points as per the simulated values on page 12 of the sensor user manual.
3. Vary the bias DACS over their full range assessing the raw analog signal response. When the plateaus giving operating points are clear, reassess using source data looking for peak ADC value and noise value changes. Assess the plateau in this measure as well and select nominal operating points.

To accomplish goal #3 “Validate and characterize the analog pixel functioning.”

1. Take (already in pixel CDS) data for both modes of analog output. First 8 columns only and cycling through the array in groups of 8 columns. Compare the first 8 columns in both modes.

2. Take 55Fe source data for the analog output of the sensors for both modes as above. Analyze the data for standard S/N ratio, ENC noise, etc.

To accomplish goal #4 “Validate and characterize the discriminator functioning.”
1. Verify RDO / sensor interface integrity at LVDS 160 MHz with test pattern data (understand the last 10 bits of the LINEPAT0_REG and LINEPAT1_REG).
2. Use the testing mode to disconnect the pixels from the discriminators.
3. Generate voltage vs. binary state plots for all pixels for both internal DAC and externally applied voltage, and for threshold points corresponding to (RMS noise) * 3, 5, 10.

4. Do runs of at least 10K frames so that we can understand the width of the transfer function.
5. Run the discriminators into the noise in steps and look at the number of pixels discriminators that fire as a function of voltage and pixel location.

6. Compare the noise measurements made in the analog measurements with the observed pixel discriminator threshold crossings as a function of voltage.

To accomplish goal # 5 “Make a preliminary assessment of the fabrication yield.”

1. Keep track of errors and problems in all aspects of control and chip function.

2. Check the acrylic adhesive bonded sensors wrt the silver epoxy bonded sensors.

3. After preliminary testing, mount and bond 5 more sensors onto individual test boards and perform abbreviated testing for function.

4. Assess yield based on number of functioning sensors and note the location of the good and bad sensors on the wafer.

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.

