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To watch this presentation with all videos, download the .MP4 video file from the SemiconEuropa
conference website or contact the authors.
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Current substrate production

>70% value added

i Hi H i . ”” . Grinding ii‘ H i ‘ ‘ ‘
Traditional quality control

15-50%
rejected

In traditional production, quality control, and corresponding material rejection,

occur at the post-closing stages
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Production with early-stage defect detection

>70% value added

Crystal Growth Coring Wafering G".n dl_ng EPI growth Final product

Traditional quality control
15-50%
rejected

Early stage quality control
15-50%
rejected

Processing cost saved
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Production with early-stage defect detection
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Traditional quality control
15-50%
rejected

Early stage quality control
15-50%
rejected

Processing cost saved
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Another example: Smart Wafering of 4H-SIC

SIC puck

\ g

Digital twin
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SIC puck
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Digital twin

Another example: Smart Wafering of 4H-SIC

Settings: 350 pm wafer thickness, 250 pm sawing gap %

SEMICON EUROPA

v/ ' A
y i y
_ {
A

Wafering

Traditional

Puck offset, mm

0.00

Quality wafers

6

Defective wafers

11

Wafering vield, %

35
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SIC puck

Digital twin

Another example: Smart Wafering of 4H-SIC

SEMICON EUROPA

Offset = 0 mm

>

= 0.556 mm

Offset

Smart Wafering computes the best offset to get the maximum number of quality wafers

Wafering Traditional Smart
Puck offset, mm 0.00

Quality wafers 6

Defective wafers 11

Wafering yield, % 35
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Another example: Smart Wafering of 4H-SIC

SIC puck

0.55 mm

Offset = 0 mm
>
Offset =

Wafering Traditional Smart

Puck offset, mm 0.00

Dlgltal twin Quality wafers 6
Defective wafers 11
Wafering yield, % 35

Smart Wafering computes the best offset to get the maximum number of quality wafers
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SIC puck

Digital twin

Another example: Smart Wafering of 4H-SIC

SEMICON EUROPA

= 0.556 mm

>
Offset

Wafering Traditional Smart
Puck offset, mm 0 0.55
Quality wafers 6 8
Defective wafers 11 9
Wafering yield 35% ———— 47 %

Smart Wafering gain: +12% extra yield without sourcing new crystals.

13
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Harvesting yet more: Smart Coring

60 -

20 -

—-20 4

~40 -

—60 —-40 —-20 0 20 40

Automatically placing cores at optimal positions to avoid defects increases the yield further.

60
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Vision: End-to-end digital control in crystal production

Green boxes: potential yield increase at production stages

Digital twin

Predicted

Smart wafer yield
Wafering

, Smart Coring
Non-compliant
material rejected
Defect scanning at early stage
In incoming raw crystals + 10-20%

+ 8-26%

© Image courtesy of Meyer Burger Switzerland AG 17
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Raw crystal Digital twin Smart Coring Smart Wafering

What is required ? * 3D scans of crystals (digital twins) with XYZ coordinates of defects
« Coring and/or wafering system that allows offset 18
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Summary

® 3D defect mapping at an early stage (digital twins) allows up to double-digit increase

In yield without increasing machining capacity.
® First optimisation routines to achieve such increase are:
= Smart Wafering: pre-computed core shift in the wafering system

= Smart Coring: positioning the cores in the crystal to extrude into the least defective

volume.
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