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Glass Substrate Advantage

- Important parts of the Hybrid substrate

Environmentally Better Physical
Friendly Properties
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-LDI Booth: Q5930 Your best partner in laser processing

Capcon Motzen. Booth: 12407
-Shot Peening/ Sandblasting

I N e
;y USUN TECHNOLOGY CO.,LTD. @ BENRRAERAT

'Slit Coating I Paste FiIIing UsSuUN USUN TECHNOLOGY CO.,LTD.

. o N e B R e



50 nm
ﬁ}Z()() KV X60000

"
VARt
MY

194
.‘.l"
.'c‘ .
i{

Ceramic
Materials

v

’
’
’

PR P

50 nm
RISy

!
!

Metal
Nanomaterials

Gomicley and 12

¢
1
1

Fluorescent
Powder

] T . | |

Il
03 04 0.5 0.6 0.7 08
x - chromaticity coordinate

o .| —
= | HH

Ph.D.Hsiu-Mei1 Lin Laboratory introduction



<
g
<

Glass Coating(PVA PMMA) Laser Direct Imaging

Sputtering joint surface
metal / adjoining plane

Shot Peening/Sandblasting

Apply adhesive Ky {,
%

N
.\\

upper oxygen-free copper sheet IRAB Die bonding +attach NTC place into the casing / wire bonding
+ dicing



Glass Substrate process
- Functional Substrate

Coating(PVA PMMA) Laser Direct Imaging Shot Peening/Sandblasting

2
quéxf\\
Copper Filling Sputtering joint surface
& Al + AOI Remove mask metal/adjoining plane

Build-Up (RDL) Paste PI film on substrate Die bonding



Disruptive Innovation for Display, Antenna & PKG

Display :
Revolution
Gen-1: CRT Gen-2 : LCD/OLED
e
Revolution 4’
®
Dish Antenna Starlink® (metl;guYﬁ!chEL;r fmenna) Panel Antenna
Semiconductor 4 —
Package v«"‘ e ———r—
Revolution y 0O O 0 O O

WLP Hybrid Substrate

(Ball Grid Array) (Wafer Level Package (HBS)
Panel Level Package)

© All Rights Reserved PanelSemi Confidential S PONSOr: PANELJEMI
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Hybrid Substrate (HBS)

Small device size Flexible combination

Circuit Substrate
Package — SMT . - T (Glass or film)

Wafer

Bare Die  Flip Chip
O :’\, ﬁ Function Substrate

(PCB or ceramic or metal ....)
_ _ Better system performance
Flip Chip (COB ) Hybrid Substrate

Chip Size Reduction (IC Package — Bare Die ) Connecting the circuit substrate

Si sic  GaN TET R; L, C and function substrate
A e Active Matrix /1PD [N

Low driving cost SOF

1-M TR System on film
> (3L ZW Heterogeneoqs Device
Z . L1 Integration
RO ICIC
= 9 === o ' v -
E: WM [m W ie@me
S'wEEmw “fafpimip

IPD by TFT Process

. Integrated passive devices made by
Trace number reduction M*N — M+N Thin-Film process with fine resolution

@ All Rights Reserved PanelSemi Confidential Sponsor: pA NEL I EMI

Active Matrix



Hybrid Substrate Process

Fine pitch circuit IPD, TFT Adheswe
Copper

PLP {~
TF ——
PI

Pl: Polyimide Laser Copper

Glass IPD: Integrated Passive Devices Lift-Off Function Substrate
TFT: Thin film transistor (Ceramic, ABF, Glass...)

Chip Q
I Si I Si SIC GaN IPD, TFT R L C COB & SMT
s BN

Adhesive —— |

Function Substrate { + I—i - _:__

(Ceramic, ABF, Glass...)

Heterogeneous Device Integration
on Hybrid Substrate (HBS)

© All Rights Reserved PanelSemi Confidential Sponsor: PANEL JEMI



Hybrid Substrate Applications

» Hybrid Substrate can provide a new architecture for various applications, combining
different components to achieve diverse uses.

Mini LED
+ LED Chips Display
Si SiC  GaN 2L + RF Devices \ y Panel Antenna
_ - A IPD, TFT B S
Function Substrate
+ GaAs/GaN RF Power
Amplifier
+ IC Chips o [E— Advanced
1 ————— ' Packagi
Hybrid Substrate Technology o VR e TR ackaging

§ b ! ! L} r
[ [
e J L) i LY i LY & h —

_—— _— _—
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Hybrid Substrate for Advanced Packaging

® Hybrid Substrate provides a powerful upgrade of Packaging Substrate by utilizing TFT infrastructure
® May become a solution to the severe shortage of Advanced Packaging for Al-HPC

Comparison of different interconnection technologies

Packaging
O

Line / Space O X X
IPD (Integrated Passive Device) O X X O
Thin-Film Transistor O X X X
Substrate Size O O A X
Cost O O O X
HBS, Hybrid Substrate WLP / PLP
_______—— Chip

IPD, + \

TET O O O O O O O O O O O O \+ T E—
Pl L — E‘Q — — InteRrEIc:ser — —— — |

(Polyimide) ™ - W' W VWV VUV VUV

Adhesive ——
c4
A Function Substrate Package Substrate
Function
— DAVIVIAVAVAY

WLP/PLP : RDL on IC to match Packaging Substrate.

HBS : RDL on Packaging Substrate to match IC. Sponsor: PANEL JEMI

& All Rights Reserved



Al + (AOl+testing) [ IRAB with Panel Semiconductor

Glass circuit patterning -
(Laser * Sandblasting)

AOI

Copper Filling
- Glass Substrate (12um~)

AOI

Pl process

0 fabrication B

Circuit displacement detection and .
calculation of offset and rotation

Automatic _ development - Pl (2~10 2~4 L
Layout Build-Up (1~2 Layer) ( um, ayer)

exposure

RDL Glass Substrate (12um~) etching
AOI B AOI -
\ J




Al + (AOl+testing) [ IRAB with Panel Semiconductor

Stacking and
Bonding

l anB Pl (2~10um, 2~4 Layer)

Build-Up (1~2 Layer)
Glass Substrate (12um-~)

Open/ Short [ Leakage / [

High R/ IV curve Circuit Testing]

’———— —————

/ \ 7 S

[Die | [ Die | Die [ Die | Die
Pl (2~5um, 2~4 Layer)

Build-Up (1~2 Layer)
Glass Substrate (12um~)

Circuit testing




Al + (ﬂOl+test|ng) | IRAB with Panel Semiconductor

1
IA~B~C~Dwafer
1

Wafer Bumping

%

Wafer Grinding
(Four types of wafers
need grinding)

Wafer Mount

Wafer Saw

Post-grinding wafer
measurement:
wafers with identical
measurement errors
together.

7

Using AOI:

I ) Determining whether the
size of the diced dies is

Stiffener Ring Attach

Adhesive Curing

Flip Chip Bond

uniform or if there is any
damage.

Using AOIL:
Applying based on the data
from the wafer mapping results
(mainly measuring die height)

Using different AOI:
Measure displacement,
contamination, bonding quality
(based on water jet height: 1/3
of the die thickness), and
height variation. (within £5 ym)

plasma

—

open short

'

slit coating

IRAB |——

Underfill

IRAB

Marking

After plasma cleaning,
determine the presence of
contaminants based on the

spectroscopic measurement
results.

Measure the film thickness
(through refractive index to
measure height), the number
of measurement points, and
the measurement speed.

Using different AOI:
Measure the polymer after
bonding.

Optical Character Recognition
(OCR)

Flux Clean

|

Scan & Final Visual

|

Packing
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Glass Substrate Advanced Packaging
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— REDEFINE INNOVATION
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Contact

E-mail:info@redef.tech
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Your best partner in laser processing 5€M\CON Ta lwan 2 0 2 4

SUPERBIN
LEROBRASE
SEBNISRI : 09/04(=)-09/06(F) 10:00-17:00
ES - 1M58ltmBmEELE _B15% (FEEREE_E118 )
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SEMICON Talwan 2024
September 4-6, 2024
Taipei, Taiwan
Hall 2, First Floor
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IRray Technology Co., Ltd.
A company of LeadinWay

LeadinWay InfraredI::r:::: Bonding

iRray

 1C1080350
PR E10900009384.385
BRFTIERE
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1) RESR ( >30C/#) 3) BENE (PIMBRRE<1Y -8R +27C)

2) EERE CRERHIMEE £570C) 4) TEMRG300mm wafer[1300mm*300mm Panel

|/ B% 03-6560883 8 |7 E% 06-3316050
& BHE 03-6564486

= BE 06-3316051 y
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® ClusterEZ 2 %4

Cluster vacuum equipment

EEEEN5EE

High-temperature selenization equipment

® RtoR A %

Roll to Roll coating equipment

’ Eﬁé t/ﬁké}#nxéf' }i

Vertical Type Inline sputtering system

& B it

Total solution

® P K K % AL 4 4

Horizontal Type Inhne sputtermg system

® 8 HILHRAK

Automatic conveyor

€ Batch B Z#%th

Bath Type vacuum equipment

e 2k B B




FORTHE MOST ADVANCED FINELINE APPLICATIONS
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0., Ltd. Headquarters
yuan Dist., Taoyuan City 337,
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