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Semiconductor Market Application Diversifaction
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Requirements for Semiconductor and Packaging
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Sketch of typical heterogeneous 2.5/3D-Integration 
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3D - TSVIntegration at Fraunhofer EMFT

51 µm

High -Aspect Ratio 

W-filled TSV

3D-TSV-Integration 
on

Wafer -Level
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Infrastructure at Fraunhofer EMFT for wafer processing

ÂEquipment

Â150mm and 200mm 
MEMS-Line    

Â200mm CMOS-Line

ÂAnalytics and test & 
characterization

ÂBackend and thin silicon 
technologies 

Â Infrastructure

ÂClean room class10/100 
and grey room (866 m2)

ÂClean room class1000 and 
higher (121 m2 )
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Key characteristics:

Post BEOL TSV technology

Ç Vias before stacking

Ç Fabrication of TSVs with standard wafer 
process sequence

For stacking

Ç Simultaneous formation of electrical and 
mechanical connection

Ç Thin SLID layer (~ 10 µm) providing large 
area metal bond

Ç Optimized for chip -to -wafer stacking of 
known good dies

EMFTs TSV-SLID technology for 3D -Integration 

Source: P. Ramm et al.  IMAPS Int. Conf. Device Packaging, Scottsdale, March 9, 2010
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Standard TSV processing at EMFT

Process flow for process ing the front -s ide (ASIC or interposer)

Ç Planarisation of ASIC Ɖtop surface (if necessary)

Ç Hardmask deposition ( PlasmaEnhanced-TEOS oxide)

Ç Definition of TSV -structures by stepper lithography aligned to ASIC

(simultaneously definition of alignment marks for backside processing)

Ç STS DRIE etching (Bosch process, typical depth 30 µm - 50 µm)

Ç Deposition of isolation oxide (SA -CVD TEOS oxide, typ. Thickness 600 nm)

Ç Mo - CVD deposition (@ 430 °C) of liner ( TiN)

Ç CVD deposition ((@ 430 °C) of tungsten (2 -3 steps)

Ç Etch-Back of W/ TiN (masklessand structured )

Ç Metal deposition and structuring ( AlSi, thickness typ. 800 nm) for wiring of TSV with ASIC -Metal
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Design of TSVs (BEOL Approach) 

Through -Silicon-Via geometries transferred into eg. ASIC without interfering the physical layout 
(exclusion areas for metal fill structures have been defined before mask -making).

Micrograph of TSV structures 
(transferred into resist) adjusted with 
high accuracy (< 300 nm) to the 
structures of the ASIC

Micrograph of TSV structures etched ( 7 µm Inter -
Metal -Dielectrics (IMD) and about 50 µm Si -trench) 
into ASIC-Wafer


