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Hybrid

Rx Module

FED

FEC

CCU

CCU

96

96

Front-End Back-End

Analogue Readout
~40000 links @ 40MS/s

Digital Control
~1000 links @40MHz
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1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Specification

Tendering

Integration in tracker(cabling, hybrids...)

Developmenelectronics
optoelectronics

Test prototype functionality
pre-production
production (lot samples)

radiation/reliability

Installation
test (100% x 2)

Maintenance in tracker

development pre-prod production

contracts

market survey

design freeze

PRR

RD23

choice of technology
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Publications

Market Survey
Purge + Test

by Manufacturer

Advance
 rad-hardness

validation
Qualification

Lot validation

Full test

Prototyping

Pre-production

Production

Assembly

Sample-Validation

Invitation to Tender

Purge + Test
by Manufacturer

Prototype Validation
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SCK-CEN Co-60 �
dose rate 2kGy/hr
underwater source

$���#������������%���&���#�'��

neutro
ns

de
ut

er
on

s

UCL ~20MeV neutrons
flux ~ 5x1010n/cm2/s

Samples stacked
inside cold box (-10°C)
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MUX + DMM

I/O register

DAC

I generator

set V

Vout

Vin

photodetector

laser
under
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Mac + Labviewoptical fibre

current

Iout

signal

Datalogger
Unit

Control roomIrradiation
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Market survey 
validation tests

(in-system) lab tests
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Publications

Market Survey
Purge + Test

by Manufacturer

Advance
 rad-hardness

validation
Qualification

Lot validation

Full test

Prototyping

Pre-production

Production

Assembly

Sample-Validation

Invitation to Tender

Purge + Test
by Manufacturer

Prototype Validation
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Environmental
Testing

Accelerated ageing *

Failure analysis

Annealing

Advance clearance

Success?

Success?

Final clearance

N

N

Y

Y

* in some cases only

Sampling

Interact. with
manufacturer

Repeat

Procure new lot
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Q4 Q4Q3Q2Q1

2002 2003 2004

Q4Q3Q2Q1 Q2Q1Q3

QualPP 2% 8% 15% 15% 15% 15% 15% 15%

QualPP 2%

B 2+3
3 wafers

2001

MU-production

Laser production

Advance validation

8% 15% 15% 15% 15% 15% 15%
B 1 B 2 B 3 B 4 B 5 B 6 B 7 B 8

B 4+5
3 wafers

B 6+7
3 wafers

B 8
2 wafers
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Q4 00 Q1 01 Q2 01 Q3 01 Q4 01 Q1 02 Q2 02 Q3 02 Q4 02 Q1 03 Q2 03 Q3 03 Q4 03 Q1 04 Q2 04

Buffered Fibre IT AVT C1 Prod (1m)
1

MU-MU jumpers IT C2 P-prod Qualif Prod
0.02 0.08 0.15 0.15 0.15 0.15 0.15 0.15

Laser Transmitter IT C3 P-prodQualif Prod
AVT AVT AVT AVT

0.02 0.08 0.15 0.15 0.15 0.15 0.15 0.15

Ruggedized Ribbon IT C1 AVT Prod (3m)
1

12MU-12MU Ribbon Harness IT C2 P-prodQualif Prod
0.02 0.18 0.2 0.2 0.2 0.2

Terminated Ribbon IT C5 P-prod Qualif Prod
0.02 0 0.18 0.2 0.2 0.2 0.2

Dense Multi-Ribbon Cable IT C1 AVT Prod (3m)
1

Terminated Multi-Ribbon Cable IT C5 P-prodQualif Prod
0.02 0.08 0.15 0.15 0.15 0.15 0.15 0.15

ARx12 ASIC Des Prod Test
1

Rx Module IT C4 Prod
(most aggressive scenario) 1

Legend: IT Invitation to Tender Prod Production
C Contract P-prod Pre-Production
AVT Advance Validation Test Qualif Qualification
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