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Fanout Studies 
for GaAs pad sensors!

!
!

Hans Henschel, DESY Zeuthen!
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Fanout Studies 
 

Aim & Requirements (Reminder) 
･ !long-term stable and low-height contact between sensor and readout electronics!
!
Materials:!
･ !Gold (electrode of GaAs/Si sensor, coated track of pcb/flex pcb)!
!

Geometry:!
･ !‘coarse’ grid (few mm)!
･ !very small height (200 ... 500µm)!
･ !‘long’ distance to frontend electronics (max. sensor length)!
!

Electrical:!
･ !extremely low current!
･ !HV safe (?)!
･ !low crosstalk, low capacitance!
!

Mechanical:!
･ !even surface (~10µm)!
!
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Fanout Studies 
 

Approaches 
･ !wire bonding !
! !conventional, currently used, minimum height ~100µm (not measured)!

･ !flat loop wire bonding!
! !staggered pcb required!

･ !conductive glue!
! !tested in Krakow, not satisfying …!

･ !tape automated (TAB) bonding!
! !first sensor wired!
! !reliability worse than wire bonding (?)!

･ !spring loaded contact!
! !technology tests by ZEUTHEN!
!      molded foil!

!
!      commercial interposer!
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Fanout Studies 
 

Spring Loaded Contact (Reminder) 
 

!
Advantages:!
･ !assembly without thermal treatment!
･ !robust against thermal impact and concussion!
･ !residue-free removal!
･ !easy exchange of either parts!
!
Disadvantage:!
･ !tight requirements on surface flatness and parallelism!
･ !tight requirements on surface cleanliness!
･ !considerable contact force …!
･ !… to be permanently maintained!
!
!
 !
!
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Fanout Studies – Molded Bumps 
 

Molded Bump Contact (template #1) 
 

!!
 !
!
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Fanout Studies – Molded Bumps 
 

Spring Loaded Contact (electrical test) 
 

!• contact quality, reliability and reproducibility good!
 !
!
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Fanout Studies – Molded Bumps 
 

Spring Loaded Contact (sensor test) 
 

!• stack with GaAs sensor, bumped fanout & pressure plate!
!• readout chain with preamp!
!• trigger with Sr source and photomultipliers!

!
!• no signal seen…!

!
!• work discontinued (Lucia’s leave)!

 !
!
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Fanout Studies – Interposer 
 

Interposer Contact (template #1) 
 

Springs Detail!
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Fanout Studies – Interposer 
 

Commercial Interposers 
 

･ !SAMTEC !
!https://www.samtec.com/connectors/micro-pitch-board-to-board/compression/interposers!
･ !single (SMT) or double sided!
･ !can be manufactured to meet costumers’ needs!
!(size, contact allocation and contact count)!
･ !down to 1mm height!
･ !down to 0.8mm pitch!
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Fanout Studies – Interposer 
 

Samples 

 !Grid ! ! !0.8 mm ! !1.0 mm!
 !Thickness of carrier !0.9 mm ! !1.0 mm!
 !No. of contacts ! !150 ! !400!
 !Size ! ! !48.4x11.0 mm !31.6x9.0 mm!
 !Compression ! !67% ! !82%!
!
!
! ! ! ! ! !Sensor pad with!
! ! ! ! ! !Au electrodes (equivalent pattern !
! ! ! ! ! ! !on the fanout)!

!
! ! ! ! ! !Interposer (SAMTEC sample) with!
! ! ! ! ! !2 spring loaded contacts per pad!

!
! !!
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Fanout Studies – Interposer 
 

 
Spring Loaded Contact (electrical test) 

  
 • Sensor mockup (Cu strips) 
 • Kapton fanout (Au surface) 
 • Standard Interposer 
        connected pads marked 
 • Pressure plate (acrylic glass) 

 
 

 • all contacts established and reproducible 
!• considerable pressure required!
! !(compared to molded bumps foil)!

!
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Fanout Studies – Interposer 
 

 
Next steps 
 

･ !Estimate radiation length (spring contacts and framing)!
!
･ !Order a customized template !
! !standard size with thinned out contact grid?!
! !   or!
! !full size?!
! !!

 ･ !Use original GaAs sensor with source setup!
!
!
!
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Fanout Studies 
 

Conclusion 

 !!
･ !two different approaches for a non-merging contact of sensors and fanouts are under 

investigation!
･ !they could rule out standard wire bonding w.r.t. the overall height !
 !BUT: there are advanced bonding technologies such as TAB which drop the required 

height considerably!
!
･ !electrical tests prove feasibility!
!BUT: all results are rather tentative so far (mockups only, small size, small number of 
matching contacts)!

!
･ !tests with original sensors (small currents) not passed or not done yet, resp. ! !!
!


