05/12/04

B.Baldin

Editor

CMS Forward Pixel Electrical Production Testing

(Draft)

Introduction

CMS Forward Pixel detector consists of thousands of ASIC chips, flexible high density interconnects, printed boards, optical components etc. This complexity requires a very high reliability of each component to achieve certain level of system reliability. This document provides a list and guidelines for specific tests performed with Forward Pixel components during production phase of the project. This is a working document and will be updated frequently until it is finalized.

Terminology

The main components of the Forward Pixel detector are two ASIC chips: a ReadOut Chip (ROC) and a Token Bit Manager chip (TBM). There are other auxiliary components that are part of the system, which will be described later when necessary. The ROCs are and TBMs are bare silicone chips that are wire bonded to flexible circuits: Very High Density Interconnect (VHDI) and High Density Interconnect (HDI) respectively. Several ROCs joined at one VHDI and mounted on the silicon plate are called a Plaquette. The Plaquettes have several versions; each one holding from two to ten ROCs. A Plaquette can be temporarily mounted on the HDI Adapter Board for separate testing. This assembly is placed in the carrier box (VHDI Carrier) for all Plaquette testing. Several Plaquettes are mounted on the HDI along with the TBM to form a Panel. The Plaquettes are wire bonded to the HDI. Two panels mounted on the cooling channel form a Blade. This is the biggest electrically isolated object that can be tested separately. The total number of Plaquettes to be tested including spares is ~800, total number of Panels including spares ~250.

List of Electrical Tests

1. VHDI Carrier Test

a. Equipment – Rutgers University (RU) TBM03 board, FEC2 board, PC with USB port, PCI ADC card, lab grade power supplies with current measurement, pulse generators, digital scope

b. Test procedure:

[1] Turn on and check the power consumption (should be within the limits for each kind of Plaquette)

[2] Turn on HV and check detector leakage current

[3] Run quick diagonal data taking test (read two pixels in each double column from each ROC in calibration mode)

[4] If 1, 2 or 3 failed mark BAD, otherwise GOOD

c. Estimated time – 5..10 minutes per VHDI Carrier, 2..3 weeks total

2. Burn-In-Test

a. Equipment – two solutions are possible:

[1] Custom hardware developed by FNAL partially based on final CMS Pixel FED module design, and, including 9U VME crate, PCI to VME interface, custom VME board, custom HDI Interface Board, PC with Ethernet port 

[2] Multiple RU TBM03 boards, multiple FEC2 boards, PC with USB hub, PCI ADC cards, lab grade power supplies with current measurement

b. Estimated time – 2..3 days of temperature cycling for 30..32 VHDI Carriers, 10..12 weeks total

c. Test procedures:

[1] Initial bump bonding test:

1. Run LED test for each ROC to check bump bonding (Note: A new PSI46v2 version of the ROC has internal feature allowing to verify bump bonded connection to the detector)

[2] Temperature Cycling test:

1. Turn on and check the power consumption (should be within the limits for each kind of Plaquette)

2. Turn on HV and check detector leakage currents

3. Run quick diagonal data taking test (read two pixels in each double column from each ROC in calibration mode)

4. If 1, 2 or 3 failed send to repair station

5. Continuous reading of each ROC in diagonal mode with temperature cycling

[3] Final bump bonding test:

1. Run LED test again to see any changes in bump bonding

2. Grade tested Plaquettes according to the test results

3. Panel test

a. Equipment – standard CMS Pixel Electronics including Port Card, Optical Links, FEC, FED, 9U VME crate, PCI to VME interface, PC with Ethernet port, CMS Pixel power supplies 
b. Estimated time – 10..15 minutes per Panel, two weeks total
c. Test procedure:
[1] Turn on power supply, check power supply current
[2] Run quick diagonal data taking test (read two pixels in each double column from each ROC in calibration mode)
[3] If 1 or 2 failed send to repair station
4. Blade test

a. Equipment – standard CMS Pixel Electronics including Port Card, Optical Links, FEC, FED, VME crate, PCI to VME interface, PC with Ethernet port, CMS Pixel power supplies 
b. Estimated time – 10..15 minutes per Blade, two weeks total
c. Test procedure:
[1] Turn on power supply, check power supply current
[2] Run quick diagonal data taking test (read two pixels in each double column from each ROC in calibration mode)
[3] If 1 or 2 failed send to repair station
5. Not listed here (but need to be described):

a. TBM test
b. Cable Adaptor Card test
c. Port Card test
d. CCU Board test
e. Software development
f. Test data handling
Additional equipment

1. Repair station

a. Equipment – Rutgers University (RU) TBM03 board, FEC2 board, PC with USB port, PCI ADC card, lab grade power supplies with current measurement, microprobes, digital scope, pulse generators, probe station, digital scope – 2..3 sets
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