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´´Interconnection of ATLAS Pixel Modules´´ 

Abstract

This technical description concerns the interconnection of pixel sensors and integrated circuits for the ATLAS Pixel  Project. 

1. INTRODUCTION

1.1 Introduction to CERN

The European Laboratory for Particle Physics (CERN) is a European intergovernmental organisation with 20 Member States*.  It has its seat in Geneva but straddles the Swiss-French border.  Its objective is to provide for collaboration among European States in the field of high energy particle physics research and to this end it designs, constructs and runs the necessary particle accelerators and the associated experimental areas.

At present more than 5000 physicists from research institutes world-wide use the CERN installations for their experiments.

Introduction to the ATLAS Project

***ATLAS boilerplate here***

scope of the market survey

The aim of this Market Survey is to identify potential bidders experienced in the bump deposition and flip-chip technologies to supply interconnection of pixel modules for the ATLAS Pixel Project at CERN. The firms must have proven experience to perform fine pitch (50 µm) bump bonding and flip-chip assembly of integrated circuits and silicon sensors for particle detection. The production and delivery capability must commensurate with the scale of the requirements of the ATLAS Pixel Project. The ATLAS Pixel Collaboration reserves the right to split the contract among different suppliers. 

Only suppliers retained by CERN after analysis of their reply to this Market Survey will be consulted for the forthcoming call for tenders.

The selection criteria under which firms will be assessed are defined in the document entitled “Qualification Criteria”, and in the appended document “Selection and Adjudication Criteria for Supply Contracts".

technical description of the supply
1.2 General

The ATLAS Pixel Detector is a subdetector of the ATLAS detector with the following characteristics 

- the detector is made of about 2150 modules mounted on a support structure

- the fabrication unit for this survey is called a module, consisting of

a Silicon Sensor tile: 
21.4 mm x 62.4 mm 

1. 

250 µm thick

2. 

passivated with SiN​4 or SION or similar 

                      
46080 pixel cells, 50 µm x 400 µm

3. 16 electronic chips (IC):
approximately 7.4 mm x 11 mm            

4. 150-300 µm thick

  

BiCMOS or CMOS, radiation hard technology  

5.   

passivated with SiN​4 or SION or similar           


6. The silicon sensor and ICs are joined using flip-chip technology after bump or under-bump metallization on the sensor and IC silicon wafers, followed by thinning of the IC wafers to 150 - 300 µm and dicing of both wafer types.

7. Materials Provided by ATLAS

8. The silicon sensor tiles are delivered as three tiles per 4" wafer, 250 µm thick. A fraction of the sensor wafers(about 10%) will be 200 µm thick. The ICs are delivered on 6" wafers (between ??? µm and ??? µm thick), processed in a radiation hard technology.

9. Assembly Process

10. The assembly of a module results from the following steps:

11. Bump deposition or underbump metallization (UBM) deposition on IC and sensor wafers. The bump center-to-center spacing is 50 µm as shown in Fig. ?. The bump pattern is replicated in columns and rows on each of the 16 ICs on a module and matches the same pattern on the sensor tile.

12. Thinning of the IC wafers to 150 - 300 µm.

13. Dicing/cutting of the IC wafers and sensor wafers.

14. Flip-chip assembly of 16 ICs to one sensor tile to form a module.

15. Visual inspection and recording of inspection data at each step. 

16. X-ray inspection of a module after flip-chip assembly and recording of inspection data.

Items 2, 3 and 6 may be separately contracted by the ATLAS Collaboration.

1.3 Bump Deposition and Flip-Chip Specifications

· The primary specification for deposition of bumps (or UBM) on the sensor and IC wafers is to meet the fine-pitch requirement with high yield and similarly to allow flip-chip assembly with high yield. Specific requirements are:

· bump material: PbSn (solder - composition to be specified by firm) or indium. IOF necessary, UBM to match the bump material to provide high yield during flip-chip assembly

· center-to-center pitch: 50 µm minimum

· maximum process temperature: to be specified by the firm, including temperature profile and time

· typical passivation opening for bump: 12 µm, but to be specified by firm

· minimum bump height after flip-chip assembly: 5 µm 

· maximum bump height after flip-chip assembly: 25 µm 

· missing or merged bump defect rate as determined by visual inspection on a wafer to be <10-4
· missing or merged bump defect rate after flip-chip assembly as determined by X-ray inspection  to be <10-3
· electrostatic discharge protection required during wafer handling and flip-chip assembly

Additional processing on the module (wire bonding, glueing and component mounting) will be necessary. The bump deposition and flip-chip processing must be compatible with these additional assembly steps to be carried out by the ATLAS Collaboration.

2. quantity and delivery

2.1 Quantity and Extent of the Supply

The preproduction + production quantity of sensor wafers and integrated circuit wafers and the number of modules required depends on the yields at each step in the fabrication and assembly process. A range of values is given below.

Total number of modules to be delivered: 
2500 - 3500

Number of sensor wafers: 


1000-1500

Number of IC wafers:    


1500-2500

The company must be able to comply with an increase of the final production volume by up to a factor 1.3 within the contract. 

Provisional Delivery Schedule

The provisional schedule expected for delivery is given below. The firm must be able to accept a possible delay of the planned schedule by up to one year at no additional cost.

- proof of capability, prototyping: until June 2000

- pre-production:
 July 2000 - January 2001

- production start: January 2001

- duration of total delivery: 24 months

3. cern contact PERSONS

Persons to be contacted for technical matters:

Name/Division/Group
Tel-Fax
Email

[image: image1.wmf]Leo, Gil, Norbert

In case of absence:


Tel: 
Fax: 
Tel: 
Fax: 



Persons to be contacted for commercial matters: 

Name/Division/Group
Tel-Fax
Email

Peter Schmid, Dante Gregorio

In case of absence:


Tel: 
Fax: 
Tel: 
Fax: 



4. annexes

pictures of sensor and IC wafer layouts

*	CERN Member States are: Austria, Belgium, Bulgaria, Czech Republic, Denmark, Finland, France, Germany, Greece, Hungary, Italy, The Netherlands, Norway, Poland, Portugal, Slovak Republic, Spain, Sweden, Switzerland and the United Kingdom.
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