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Â Implantation

Â PVD

Â CVD

Â Etch

Â Cleaning

Â Wafer test

Â RDL / wiring

Â Bumping

Â 2.5D Interposer

Â 3D TSV

Â FO-WLP

Â W2W Bonding

Â C2C, C2W, C2S Bonding

Â Underfill

Â Molding

Â Test

Front -End
Wafer Manufacturing

ƄMiddle EndƁ
Wafer Level Packaging

Back-End
Assembly & Test
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Electronic Packaging

2



Pixel 2022 - The 10th International Workshop on Semiconductor Pixel Detectors for Particles and Imaging

Wafer Level Packaging: Micro Bumping and Hybridization Process

ÁSputteretching, 

sputtering of

adhesionlayerand  

plating base. 

PVD 
(PhysicalVapourDeposition)

ÁCoating and 

patterning of the

resistlayer

ÁLaser direct imaging

or masklithography

Spin Coating
Spray Coating

Maskaligner
LDI

ÁElectroplatingof

UBM and Bump

ÁResiststripping and 

etching of the

plating base

ÁOptional: Reflow

Electrolyte+ 
Platingtool

DicingWet etching
Spray / Immersion 

General processflow

DicingSeed layer Resist coating Lithography Elecroplating Strip/ Etch Assembly

Flip Chip

FC Bonding 

C2C, C2W, 

W2W
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Outline

ü Status Hybrid Pixel Detectors

ü New Developments

ü Trends in Advanced Electronic Packaging 
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Flip Chip Assembly Parameter - Interconnection Pitch
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Â Pitch 50Ż20ƴm

Â Bump size: 25Ż12ƴm

Â Material: Solderbumps, pillar bumps

CLICPix2 
25µm pitch

µ-bumping

Â Pitch 10Ż2 ƴm 

Â Bump size: 6Ż1ƴm

Â Material: pillar bumps, metal pins

4µm pitch Au pillars

7.5µm pitch solderbumps

Sub-10µ-pitch

Â Pitch 100Ż50ƴm

Â Bump size: 50Ż25ƴm

Â Material: Solderbumps, pillar
bumps with soldercap

50µm pitch

ATLAS RD53B/ITKPIX

Fine pitch bumping
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ProcessLine Parameter ƉWafer Size

Â GaAs, CdTe, CdZnTe, InGaAs

4Ɓ/ 3Ɓ III-V-compound semiconductor

300mm (12Ɓ)

Â 65nm technology

Â ATLAS ITKPix/CMS CROC/ 
TIMEPIX4

Â pitch 50x50 µm², ~20 Mio. 
bumps/w (RD53B)

Â thin wafer handling (ƭ 150ƴm)

Â 3D TSV processing

300mm RD53B/ITKPixROIC wafer
with solderbumps

150mm / 100mm (6Ɓ / 4Ɓ)

Â Planar, 3D sensortechnology

Â Bumping/UBM deposition process: electro-
plating, e-less(NiAu), PVD

Â ThinWafer Handling: 150ƴm Ż 50ƴm

150mm FBK planar sensor
wafer, 150µm thickness

200mm (8Ɓ)

Â 180/130/65 nm technology

Â Readout: ATLAS FE-I4, MEDIPIX3, 
TIMEPIX3, ePIX10k,Ż

Â Sensor: CMOS, DMAPS

Â pitch 55x55 µm², ~6 Mio. Bumps/w 
(MEDIPIX3)

Â thin wafer handling (ƭ 100ƴm)

Â 3D TSV process

200mm MEDIPIX3 Wafer with
solderbumps

Single chip

Â 65nm/28nm readout chips from MPW

Â diced sensor(i.e. 3D diamond)

TIMESPOT ASIC with 3D 
diamond sensor, both chips
processedat singledie level
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