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Heterogeneous Integration

1970 

Multi-Chip Module

(MCM)

1998

System In Package

(SIP) 

2008

Silicon Interposer

2.5D-IC

2012

FOWLP

3D-IC

Now and Future

Heterogenous Integration

Heterogeneous Integration 

Next-generation Device Performance

Combining multiple silicon nodes and designs 

inside one package.

The package size is expected that 

increasing to 75 x 75 mm, 150 x 150 mm 

and even larger within the next few years

Packaging Size Expected Increasing
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Trade-Off Between Yield and Throughput in FOPLP 
Lithography
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FOPLP Die Error Distribution Analysis

Single Correction cannot address the non-

linear error in substrate

Current Lithography Correction Methods To Address Die Error

Negative Error Positive Error

Zone Correction

TPUTYield

Global Correction

TPUTYield

Die

Exposure 

Field

_ _

+

Site-by-Site Correction

With Larger Exp. Field

TPUTYield

Site-by-Site Correction

TPUTYield

Alignment
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Adaptive Shot Technology

7
CONFIDENTIAL

Adaptive Shot Technology Working Scenario An Example with Applying Adaptive Shot Technology

FOPLP Substrate 100% Overlay With 
Minimum Steps

Adaptive Shot 
Algorithm

Die Error 
Metrology Data

Sweet Spot Exposure 
Layout

50% Overlay Yield 
Layout

Machine Learning

0% Overlay Yield 
Layout

100% Overlay Yield 
Layout

Various Exposure 
Shots

Adaptive Shot
Technology

Overlay Threshold 
100%
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Feedforward Technology to Boost Lithography 
Throughput
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Metrology

Die location and 

error recognition

Exposure

To expose the 

substrate with 

specific layout 

and corrections

Analysis

To determine the 

sweet spot layout and  

corrections to correct 

the die errors

3 Steps to Achieve Adaptive Shot Exposure Feedforward Adaptive Shot Technology To Boost Lithography TPUT

Stepper Adaptive Shot 
Exposure
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Demonstration Method
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Experimental Group

510mm x 515mm Panels with 

Designed Die Errors

Test Vehicle

Developer

Exposure Tool

Offline Metrology

Inspection Tools

Adaptive Shot

Algorithm

Sweet Spot Exposure Layout 

and Corrections

Overlay Results 

Identification

Control Group

Metrology Data
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Demonstration Results and Reviewing
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Adaptive Shot Technology

✓ Address various die error correctly

✓ Automatically identify sweet spot

✓ Feedforward to boost TPUT

Control Group Experimental Group

Overlay Results MAP : 100% Yield

Die within overlay threshold

Overlay Results MAP : 56% Yield

Die within overlay threshold Die out of overlay threshold
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Summary and Conclusion
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Pattern DistortionDie Shifting

Non-linear Error in Die-

First FOPLP Substrate

Feedforward Lithography

Adaptive Shot Technology

TPUTYield

Trade-Off Between 

TPUT and Yield

Path to Optimized Yield 

and TPUT Enhancement
Success to Demonstration
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