Procedures for testing the first 300 Modules made by the USCMS TOB group

March 24, 2003

In this document, we prescribe the testing procedures to be used for the first 300 production modules produced in the US by the USCMS group.  This document is intended to provide further details to supplement the existing CMS guidelines for testing modules and hybrids as outlined in Procedures for Module Test (Draft 2) by L. Demaria, M. Meschini, F. Harman, G. Dirkes.  Modules will be assembled and tested at both the Univ. of California, Santa Barbara (UCSB) and Fermilab (FNAL) facilities.  The guidelines for assembly and testing are intended to be the same at both institutions.  For this document, the following assumptions are made:

1. Hybrids will be fully assembled in Europe with the FHIT test done and one temperature cycle performed

2. All of these modules will be burned in prior to Rod assembly due to the timing of the delivery of the necessary parts for Rod assembly

3. There will be insufficient testing resources available for this first build of 300 modules to do a hybrid burn-in test on most hybrids.

4. Testing should be performed in the most expeditious manner possible so that we will wait for the arrival and commissioning of the full burn-in system prior to performing the full sequence of tests available with the DAQ system.

For this first set of testing, the plan is to perform the entire sequence of testing possible on each module to determine which tests will be necessary during the full production run.  The tests are described in more detail in the Module Testing Document.  The following sequence for assembly is suggested:

1. Sensors arrive at assembly sight and are visually inspected and catalogued.

2. When hybrids arrive at assembly sight, they are visually inspected and catalogued.

3. Hybrids will undergo a test on the ARCs stand that will include: all readout, noise, and gain characterization measurements using at least version 6.0 of the testing suite as given.  This testing also involves database entries.

4. Gantry assembly of the modules will be performed according to the specifications and testing procedures as given including an optical inspection.

5. Wirebonding of the modules will proceed with the requisite bond-pull tests performed.

6. Initial ARCs testing with database entry

a. Basic Test (Vstd)

b. IV-test

c. LED (Light) test (Vstd)

d. B-test (Vstd)

7. Pull bad channel bonds (only done if needed)

8. Second ARCs testing (only done if needed) with database entry

a. Basic Test (Vstd)

b. IV-test

c. LED (Light) test (Vstd)

d. B-test (Vstd)

9. Storage of module while awaiting DAQ burn-in

10. DAQ testing suite in the following order with the database entry

a. Basic Test (Vstd)

b. One day burnin (Long Term test)

i. IV, Basic-test, B-test, Psh-test @ Tplate = 25C, Vstd
ii. IV, Basic-test, B-test, Psh-test @ Tplate = -20C, Vstd
c. Bond pull , Basic Test if needed

d.  Basic-test (Vstd)

e. IV-test

f. I-t (Vmax) 

g. Basic-test (Vmax)

h. Basic-test (Vstd)

i. Gain Scan

j. Pipe-test (Vstd)

k. Psh-test (Vstd)

l. B-test (Vstd)

A flow chart showing this sequence is shown below.


The module assembly procedure is shown below


A primary set of requirements for these tests are given.  It is assumed after the experience of producing the M800 modules the testing program will be reviewed and “finalized”.  Any changes/additions from the Procedures for Model Testing (PFMT) will be colored red. 

Basic Test (Hybrid):

H0-test as 2.4.1 in the PFMT

F-test with 5000 events in both peak on and deconvolution on modes


-Requirements (Peak Mode)



0.3<Ni<1.5



Ni within (50% of <N>



Pi within (20% of <P>


-Requirements (Deconvolution Mode)



XX<Ni<YY



Ni within (50% of <N>



Pi within (20% of <P>

The F-test requirements were modified for the following reasons.   The hybrid noise percentage requirement was too restrictive and failed all hybrids (due to digitization effects).   A fixed noise requirement for the noise was added to remove the chance of pathological chips (i.e. chips with much higher/lower noise uniformly) from passing the requirements.   The exact values of the fixed and percentage cuts will need to be modified/determined with experience.

PSh-Test between latencies 14 and 18 on the ARC system


-Requirements

CPPAi  within 20% of  < CPPAi >

CPPAi >40 ADC

The C-test is replaced with the PSh test because C-test not implemented in the ARCS system.  A minimum pulse max requirement is added to remove chips with no/little gain.  

Basic Test (Module):

H0-test as 2.4.1 in the PFMT

F-test with 5000 events in both peak on and deconvolution on modes


-Requirements (Peak Mode)



1.4<Ni<3.0



Ni within (20% of <N>



Pi within (20% of <P>


-Requirements (Deconvolution Mode)



XX<Ni<YY



Ni within (20% of <N>



Pi within (20% of <P>

The F-test requirements were modified for the following reasons.   A fixed noise requirement for the noise was added to remove the chance of pathological chips (i.e. chips with much higher/lower noise uniformly) from passing the requirements and because channels with a sensor-sensor open could pass the percentage requirement.   The exact values of the fixed and percentage cuts will need to be modified/determined with experience.

PSh-Test between latencies 14 and 18 on the ARC system


-Hybrid Requirements

CPPAi  within 20% of  < CPPAi >

CPPAi >30 ADC 




CPRTi >XXX

The C-test is replaced with the PSh test because C-test not implemented in the ARCS system.  A minimum pulse max requirement is added to remove chips with no/little gain.  The CPRT requirement added to better identify (partially) open channels.  Channels with opens have a faster rise-time.

IV test:


The sensor bias voltage is taken up to Vmax=550 V following standard ramp up procedure of 10 V/s.   Currents every 50 V are recorded.   The sensor is held at Vmax for one minute prior to recording the current.

-IV Requirements


I(Vmax)< 40 A 

Not sure of specification of maximum bias current.

LED (light) test:


The continuous LED test will be used.   A requirement on the maximum difference between the calibration response on the given channel vs. intensity will be made, but with our limited experience with the new resistance in the bias return circuit, the requirement can not be specified as yet.   The test for now will have to be monitored by experts.

B-Test:


Back plane pulsing tests will also be used, but cannot be specified due to our limited experience with this test.

Gain Test:


The gain of the chip will be measured using 10 step between ICAL=0 to 90.   Requirements on the gain slope, gain offset, and fit 2 will be made, but cannot be determined due to lack of experience with test.   The requirements are foreseen to be different for hybrid and module tests due to changes in the calibration response as a function of load capacitance.   For now, the test results will be monitored for “anomalous” behavior.     

Pipe-Test:


Requirements will be made on the pedestal and noise of each pipeline cell.  The requirements are foreseen to be different for hybrids and modules.   The requirements also can not be finalized until the tests has had its final modification to remove noisy cells due to interferences between the APV and the ARCS controller.   In addition, more experience is necessary with this test.   For now, the quantities will be monitored for “anomalous” behavior.   

Below is a sample for the hybrid traveler to be used.

CMS TOB Hybrid Traveler

	Hybrid #______________________

 Name of Tester :       _____________________________________________________

 Name of Test Stand: _____________________________________________________

Check list questions:

Yes

No

Was the hybrid optical inspected?

(
(
Are you properly grounded (e.g. heal straps, wrist straps)?

(
(
Did you edit the ARC configuration file?

(
(
Did you power the hybrid and check the hybrid number?

(
(
Does the hybrid initialize?

(
(
Does the ARCS program read all APV’s (e.g. 40, 42, 48, 4A)?

(
(
Does the ARCS program read all PLL’s (e.g. 88, 8A, 8C, 8E)?

(
(
Does the ARCS program read the MUX (e.g. 86)?

(
(
Does the ARCS program read the DCU (e.g. 0, 2, 4, 6, 8, A, C, E)?

(
(
Does the ARCS program read the LV (e.g. 90, 92)?

(
(
Is the standard frame pattern visible in the main window?

(
(
Did you complete All Tests?

(
(
Did you store the test data in the local database?

(
(
Were there any problems (e.g. noisy channels, dead channels, broken

connectors, etc…)?  If so, explain below.

(
(


	Problems

 _____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________



	Comments

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________



	This hybrid needs repair.

Signature _______________________   Date ________________

	This hybrid repaired by

Signature _______________________   Date ________________

	I hereby certify this hybrid for module production.

Signature _______________________   Date ________________


Pass





Deeper study





Module Burn-in





Module Storage





Failure





Failure





Repair





Pass





Visual Inspection





Module 


Pinhole Test





Else





Obvious Repair





Pass





Module 


 Basic Test





Visual Inspection





Else





Repair





Obvious Repair





Failure





Failure





Pass





Pass





Send to experts 


for study 





Visual Inspection





Module Assembly





Hybrid 


Characterization





Hybrid 


Basic Test





Hybrids with


 PA bonded 





Bonded 


Modules








