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Motivation
Cost-effective, chip scale & generic

Wafer-level cap?

Higher-level packaging

Standard processes, IC Fab

Comply with standard Packaging q?
BAW is taken as a vehicle n.rm?"i".”,‘f_'“”m

2u I::-:i't rate
Glass, 5

B Lovw Impedance Material
I High Impsdancs Matsrial

Feasibility, both at Wafer-level & Package-level
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Project flow

Specification
Mechanical tuning
simulations Flow B Flow C

| |

Electrical analysis

Moulding
v

Failure analysis
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Capping routes

Flow B (Thick
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Design

Release holes outside active Release holes above active

Design matrix f(d, CS)
CS =release hole opening

d = distance release holes to active
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Modules
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Mechanical Simulations
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Deformation vs Thickness plot
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Results: Electrical Analysis

Release holes around resonator

AFa [MHz]
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AFa shift is independent of the release hole distance
Larger the release hole size, larger becomes the AFa shift
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Packaging reliability Analysis

Silicon Nitride Capping

Why?
Package-level reliability testing

What?
impact of moulding on the wafer-level cap
(Cracks, delamination and chipping)

How?
Cross section & decapsulation analysis
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Structural Analysis

Epon % Polished area

'Sprot Magn - Det wD Exp

Chipping/delamination D%SA Ca\’{A

cc vV Spot Mag Det WD Exp Acc WV Spot Magn Det WD Exp
700 kY 40 3750x BSE 100 1 09FAQ0BS f B2X2 : KV 3.0 32000x TLD 48 1 09FAD362 f BSD
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Electrical measurements: post-Moulding
Impedance - Frequency plot
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1500 Fa shift after wafer-level processing
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Conclusions: Mechanical

« Polishing results in debris and chipping off

 In FIB, re-deposition takes place in cavity

« Capping survives moulding

“BAW is electrically functional after moulding”
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Summary

Two capping routes have been tried
Thick Silicon Nitride,
Thin Silicon Nitride + Thick Intervia polymer

Capping route B -best option
(Only release holes outside active, to avoid mass loading)
small release holes

Only standard wafer fab tools required

Capping withstands moulding without collapsing
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