www.onsemi.com

e— -
//, \ I | =
2 / /. Y/
/ 7, /;ﬁ’ y ey
\ %, / . ' a8 A
77 7 A
% 7 / S | ‘

A

Power Electronic Packaging, Co-Design and Reliability

Yong Liu, Corporate R & D
May 29, 2018

ON Semiconductor® m

2018 IEEE 68th Electronic Components and Technology Conference | San Diego, California | May 29 — June 1, 2018




IEEE

£\ ELECTRONICS
&3 pACKAGING

\—/ SOCIETY

|. Power Electronics Packaging
Il. Current State of Art Co-Design in Power

Electronics Packaging
lll. Challenges in Co-Design and Reliability

V. What is the Next?
V. Summary

2018 |IEEE 68th Electronic Components and Technology Conference | San Diego, California | May 29 — June 1, 2018 ON Semiconductor nN




IEEE

| ] | Egn /\
|. Power Electronic Packaging: Driven Capability @sggﬁg@@%‘s
G Silicon : 12V - 1700V
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SiC Superjunction: 650V - 900V

~ -Optimized HV solution
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SiC: 900V - above 1700 V
-High power density performance
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GaN: 650V
- High frequency performance
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1K Technology
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* PV = photovoltaic inverter; ** OBC = onboard charger
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|. Power Electronic Packaging: Core Technology
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Il. Current State of Art Co-Design in Power Electronic Packaging

* To Provide Differentiating & Cost Effective Co-design Infrastructure for Power Electronics

* Current Co-Design Platform Includes:

Explore/Design + Simulation + Design Verification + Methodology + Development/Share

Weakness: Case by Case
Not strong in design sensitivity, optimization and probability
Not Yet Ready for virtual prototyping

Design Specifications
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Layout vs. Schematic
Chec!

Post—Layout Sim.

! i Development/Share
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Multi-Scale and Multi-Physics in Co-Design/Reliability:
Reliability from Die design to system
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lll. Challenges in Co-Designh and Reliability

Assembly Reliability:

‘ Wafer sorting Power FAB
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level L/
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Multi-Step Process/Variation/Probability

Probing simulation

Wafer handling

Thin die stress

AIT=Ry, robustness

Bonding simulation |

v

Molding simulation:
Flow front and filling
Voids prediction
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IV. What is the next: Co-Design Ecosystem for a Efficient Virtual Prototype

Co-design ecosystem
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The system will target:

* Multi-scale and Multi-physics in Design
 Sensitivity/Optimization/Probabilistic Analysis

in Design, Assembly Process and Reliability

Design parameters

Design specification
and spaces
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®* Current state of art Co-Design includes Explore/Design + Virtual Prototyplng
Simulation + Design Verification + Methodology + E
Development/Sharing oncept Early design phase SEar FREG
- Electrical simulation
« Key Challenges in Co-Design/Reliability include Multi-Scale and - Thermal simulation
Multi-Physics, Multi-Step Process/Variation Probability Early Design z.faﬂ-’!
« Co-Design Ecosystem & Virtual Prototyping will happen soon in Virtual characterization , -
Power Electronics Industry 'T?erma_l an? ?ec};amcal : ﬁ
Stress simulation 10r
Assembly typical performances o
Process
Assembly Process Modeling
- Typical assembly process

Reliability

- Mold flow simulation
- DFM

Reliability ‘ \

- Virtual BLR
-DFR --;.

Customer support
- Thermal simulation

. - PQA simulation support l '
Virtual Release - Mounting process simulation h = ana -—'

Design
ification
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