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MIXER LNA

• Design and demonstration of ultra-thin, high Performance Glass Panel 
Embedding(GPE) Packages for RADAR Applications.

Radar module with GPE package Infineon’s eWLB

Glass

Parameter Objectives Prior Art Challenges Tasks

Miniaturization <200 um thickness >500 um
Miniaturized package architecture 
for lowest system loss

Design and demonstrate package 
architecture with minimum package 
thickness

Performa
nce

T-line 
loss < 0.2 dB/mm 0.30 dB/mm

System 
Insertion 

loss
0.3-0.5 dB 0.65 dB

Electrical discontinuities in die-to-
package interconnection

Modeling and design of embedded chip 
interconnections with minimum loss

System 
return 
Loss

< -20 dB -16 dB

TPV loss
>0.8 dB 0.2-0.5 dB

Demonstration < 100 um warpage 
on 2 inch panel

>500 um warpage 
on 6 inch wafer

Package warpage after thermal 
debonding due to CTE mismatch

Demonstrate low warpage ultra-thin GPE 
packages
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 Smallest z-height
 Easier TPV formation
 Lower loss enabled by shorter signal path
 Possible direct chip cooling

Infineon’s eWLB for 77GHz Radar Module

100µm

200µm

Ultra-thin GPE

Laminated GPE

Glass Die

 1~2µm die-shift 
 Low loss enabled by via in line 

interconnect 
 Lower warpage than EMC
 Low cost from large panel process

Ultra-thin GPE vs. eWLB Ultra-thin GPE vs. Laminated & Blind cavity GPE 

Blind cavity GPE

Generation 2

Generation 1

Size: 6mm x 6mm
Thickness: >500 µm
Die shift: ~10µm

4. Technical Approach Beyond Prior Art
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5.1 Design and demonstrate package architecture with minimum package thickness

Thickness<140 um

Process flow for ultra-thin GPE packages
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5.1 Design and demonstrate package architecture with minimum package thickness

Thickness<140 um
GPE after 
carrier removal
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5.1 Design and demonstrate package architecture with minimum package thickness
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5.2 Modeling and design of embedded chip interconnections with minimum loss
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5.2 Modeling and design of embedded chip interconnections with minimum loss
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5.3 Demonstrate low warpage ultra-thin GPE packages
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5.3 Demonstrate low warpage ultra-thin GPE packages
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 Demonstration of ultra-thin GPE packages below 140 um thick

 Demonstration of precise microvia drilling for low-loss interconnects

 Modeling and process optimization for warpage reduction

 Next step: Design, demonstration and characterization of ultra-thin GPE packages 
with functional dies for RADAR applications 
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