™~

B. Rieder, W. Hartner, W. Yuan, G. Haubner, M. Niessner, J. Altmann, B. Zhang _,——
(Infineon

March 9th 2022




IMAPS 18th International Conference on DEVICE PACKAGING | March 7-10, 2022 | Fountain Hills, AZ USA o __
(Infineon

Agenda

Introduction

Solder ball characterization

TCOB lifetime for Bi-doping, solder pad and RF laminate variation
Drop test results

Summary

00757



IMAPS 18th International Conference on DEVICE PACKAGING | March 7-10, 2022 | Fountain Hills, AZ USA o __
(Unfineon

Introduction

Solder ball characterization

TCOB lifetime for Bi-doping, solder pad and RF laminate variation
Drop test results

Summary

nnnnn

2022-03-09 Copyright © Infineon Technologies AG 2022. All rights reserved.



Reliability improvement for Fan-Gut Package throtgh solder balf doping  Cinfineon

Introduction

Chip/mold compund and FR4 layers below RF laminate are fixed
-> Vary solder balls, Cu layers and RF laminate
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Mold compound

Solder ball
RF laminate

nnnnn

2022-03-09 Copyright © Infineon Technologies AG 2022. All rights reserved.



Reliability improvement for Fan-Olt'Package thrétgh solder bafl doping  (infineon

Introduction

X N X K XK X E X EXCLI

RF laminate

nnnnn

2022-03-09 Copyright © Infineon Technologies AG 2022. All rights reserved.



Reliability improvement for an-Out Package thréugh soldér baff doping  Cinfineon

Introduction

00766
2022-03-09 Copyright © Infineon Technologies AG 2022. All rights reserved



Reliability improvement for Fan-Olt'Package thrétgh solder bafl doping  (infineon

Introduction

Mold compound
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Non Solder-Mask Defined ﬁ Solder-Mask Defined
(NSMD) pad (SMD) pad

solder solder

Cu pad Solderresist Cu pad Solder resist

RF laminate RF laminate
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Test matrix

A) Bi doping 0% — 2.5%
B) Cu Pad design  SMD/NSMD
C) RF laminate soft/med/FR4

Solder ball stiffness, PCB Cu layers and PCB stiffness variation

Gut'Package thrétgh solder ball doping

Schematic cross section

e
Redistribution Cu

Dielectric1/2
Solder Ball
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Solder ball characterization
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Solder ball characterization
measured solder secondary creep rates
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TCOB lifetime for Bi-doping, solder pad and RF laminate variation

Bi doping variation on SMD pad
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SMD vs NSMD pad
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SMD vs NSMD pad
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TCOB lifetime for Bi-doping, solder pad and RF laminate variation
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Drop test results
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Summary

1. Bi-doping of the solder balls improves the TCOB performance of fan-out
wafer level packages

2. BUT: Care needs to be taken to avoid unwanted extrinsic failures

3. Other performance parameters like droptest are not negatively influenced
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Test vehicle and test matrix

eWLB vehicle

Redistribution Cu

Dielectric1/2
Solder Ball

7mmx8,5mm

Test matrix
A) Bi doping 0% — 2.5%
B) Cu Pad design SMD/NSMD

Cu pad Eolder resist
C) RF laminate soft/med/FR4 RF laminate

Cu pad Solder resist

RF laminate

solder mask defined
(SMD)

Non-solder mask
defined pad (NSMD)

Solder ball doping, PCB Cu layers setup, and PCB stiffness relevant
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