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XiBERIRRBIRAS]

TDGHOLDING CO., LTD

KEERRNDBRAE (REMRS:600330) 62 F19844F, F2001FE LBIESFR AT L
W, EENEXHEAANEBEERIN EHAE, 2IO+FRREE, RBABEZHRIERNSEKA
8, BRI EZTAEFME . BFEA . SRES. FERREAW SRR, VS REBFESMEF
A 5% ETFRE, RERHE HET —ARNERSHEARE L,

TDG Holding Co., Ltd (stock code: 600330) was founded in 1984 and listed on the Shanghai Stock Exchange in 2001.
TDG is the first listed company in China that is controlled by individual shareholders. After forty years of
development, TDG possesses several holding and joint stock companies, and now has formed four major business
segments: electronic materials, electronic modules, intelligent equipment and green energy. Its business covers
the upstream and downstream of the electronic information material industry chain and it is a high-tech
enterprise integrating scientific research, manufacturing and sales.

XiBRERMESRAE]

TDG YINXIA NEW MATERIAL CO.,LTD

RBEREMMEERABRILT2014F, ERBIERRNDERATDNESEF AR AFRZANER
BEEFHSEARTEZTAEENTULRAEN, TEEETARR. EE2AEF. EEAR KL H
BHNHEE meEIENATIV. EAL ERBERREEFNLE. T—KMicro LEDERKAF
5GEEFITIL,

TDG Yinxia New Material Co., Ltd was established in 2014 and is a wholly-owned subsidiary of TDG Holding Co. Ltd.
TDG Yinxiais a leading company in the industry that produces large-sized sapphire crystals using the improved KY
crystal growth method. Its main business is research and development, manufacturing and sales of sapphire

crystals, sapphire ingots and sapphire substrates. Its products are mainly used in industry, pharmaceuticals,
integrated circuits, smartphone terminals, new generation Micro LED display technology and 5G communication.
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Sapphire Crystal

1. B A %&100kg-400kgRAR/CHE £ R & I&
280, EPCE400kgR AR TR E RIEE
EFRENINCARAMIEEELG ST,

2. BRI B A H1000kgREFE A&

1. TDG has possessed the mass production capacity
of A-Direction/ C-Direction sapphire crystals
from 100 KG to 400 KG, among which the C-
Direction 400kg crystal from TDG is the first in the
industry to reach mass production capacity.

2. At present, the 1000KG sapphire crystal has been
successfully developed.

(|-

4%} Material

ALLO,

ZE Density

3.98g/cm?

HEECHERE Vickers Hardness

/C16~17GPa _LA18~20GPa

46 Purity >99.996%
EKHEE Mohs Hardness 9
WEIEE Young's Modulus >420GPa
SAFALE Poisson Ratio 0.27~0.3
Y& Melting Point 2050°C

MR BK R %K Linear Coefficient Of Thermal Expansion

232~323K 7C6.6 LCO0.5 310~670K #C7.0 LCT7.7

4R Refractivity

1.762-1.770

HSZ Thermal Conductivity

46.06@0°C 25.12@100°C 12.56@400°C (W/(m.k)

A Heat Capacity

0.10(cal/°C)

| |
| |
| |
| |
| |
| |
| |
| MEEE Bending Strength |
| |
| |
| |
| |
| |
| W4t Birefringence |

0.008~0.010

|
|
|
|
|
|
|
>350MPa |
|
|
|
|
|
|

Eb# Specific Heat

0.7788J/(g.K)@300K

{52 (EPD) Etch Pit Density

<500 ea./cm?

FIETE FWHM

<15ll

BiEE Transmittance

=85%@400-4000nm

FFHES M Optical Uniformity

An< 4x10°

FTEEEER Dielectric Constant

7.65@1575MHz/C axis
7.47@2450MHz/C axis
7.51@5000MHz/C axis
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BEOGIE
Sapphire Ingot

LNV BEREE4-DRTEEAREETES, MICHREMEL

BTN TARRENFERS,

2EEMBART(600mm-750mm)EEAHSHAMT,

1.TDG has possessed the mass production
capacity of 4-12 inch sapphire crystal ingots. The

ingot yield of processing C-Direction crystals is

higherthan A-Direction crystalsin theindustry.

2.TDG has realized the processing of ultra-large-
sized (600mm-750mm) sapphire shaped

products.
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Properties

Mg

Specification

4%t
41Inch

63T
6Inch

8% ~F
8Inch

128}
121Inch

E1& Diameter

100.2£0.05mm

150.2£0.05mm

200.2+0.05mm

300.2+0.05mm

FIBKE FlatLength

30+1mm

47.5+1mm

#4& Material

S4aIEL8/High Purity ALO,

ThPE Defect

imE &M Surface Crystal Orientation C-Plane 0.3

Ti8&mA Primary Flat Orientation A-Plane £0.2

F—HRFIYKE Average Length Per Batch >80mm

BMKEE Effective Length Ratio >90%
TEEY.ER SR

No Wrappage,Twin CrystalorCrystal Boundary

BRI, 440, <38 Edge chip, Crack, Bubble

B RSB EKERTABRKE
Edge chip, Crack,Bubbles are not Counted Into Effective length

{I$EZE EPD

<500 ea./ cm?

EEAIRIBEER ERES

Remarks: customerizationis available.
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Sapphire Substrate

EWASRITERRTEEAAENMIESD,
FFmNATFLED.WRBH RRRHEULRES

FME

TDG has the processing capability of sapphire

substrates from 2-12 inch. The products are
applied to LED, power devices, wafer -level

packagingand bonding.
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Properties

g

Specification

435~F
41nch

6%
61Inch

8% T
8Inch

128~F
12Inch

E1Z Diameter

100.00mm=0.20mm

150.00mm=£0.20mm

200.00mm=0.20mm

300.00mm=0.20mm

EE Thickness 650um=E10pm 1300pum=£25um 1600pm=£25um 1000pm=30um
aif(11-20)EXmE A-Plane 0°+01° 0°£01° 0°£0.1° 0°+0.1°
mE(1-100)EX M M-Plane 0.2°+ 0.05° 0.2°4+0.05° 0.2°+0.03° 0.2°£0.1°
EAIEKE Primary Flat Length 30.00mm=1.00mm 47.50mm=1.00mm - -
TE{IIE 5[ Primary Flat Orientation | A-plane+0.2° A-plane®0.25° - -
Notch - - SEMI SEMI
IEEKERE Ra Frontside Ra <0.3nm <0.2nm <0.2nm <0.2nm

| L EEREE Ra Backside Ra 1.0um=0.2um 1.0um+0.3um 0.7~1.0um 0.7um-1.0pm

| R-plane R9 R9 R9 R9

| I EKiA% Wafer Edge R-type T-type T-type T-type
TTV <10um <10pm <15um <20pm
WARP <15pm <25pm <20pm <30pm
BOW -10~0pum -15~0pm -20~10pm -15~5um
LTV <2pm,7mm*7mm <3um,5mm*5mm - -
REE#E Particle Particle<50 Particle<150 >0.3um<150 >0.3um Particle<200

&EFIRIES P 2R E ] RIS & ; $ 38 R RIS A AR $EAR I 1

Remarks: Products can be customized as single or double polished according to customer requirements; specific indicators can be optimized for different applications.
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Bt EELHIR

Patterned Sapphire Substrate

B EFRUNERAEWIT URSMHAGNA, 7R HERIMNERAFIERNER, HRELEDD
R ARIN A . EFZ LS E A+ (DPSS) , B2 (L B B4 (MMS) R AL EER ™ do

By designing differentiated graphical structures and combining multiple materials, we have
developed substrates that are compatible with epitaxial technology features to meet the different
application areas of LED chips. Graphic sapphire substrate (DPSS) and graphic heterogeneous
material substrate (MMS) are two important types of products.

4%+ | 4Inch

KA
NO EE Specification
em 4%<FDPSS 45E~FMMS
41nch DPSS 4Inch MMS
1 ##} Material Al,0,99.996% Al,0,99.996%
2 Hf& Diameter 100mm=*0.1mm 100mm=0.1mm
3 EE Thickness 650-670um 650-670um
4 FiBKE Flatlength 30mm=1mm 30mm=1mm
5 Cf@M Off Angle toward M-axis 0.2°%+0.05° 0.2°%0.05°
6 Cf®A Off Angle toward A-axis 0°+0.1° 0°*0.1°
7 A7 A Flat Orientation 0.°+0.2°(A-plane) 0.°%£0.2°(A-plane)
8 LHIE BOW -8~0um -8~0um
9 MEE WARP <15um <15um
10 REEETIV <7um <7um
11 HEHKEE Roughness(Ra)-Back side 0.8~1.2um 0.8~1.2um
12 R-Plane R9 R9
13 LTV(5*5mm) <1.5um <1.5um
14 ElFA70 Wafer Edge Type R-type R-type
15 Laser mark position Back side marking Back side marking
KA
NO EE Specification
em 43%55FDPSS 45E~FMMS
41nch DPSS 41nch MMS
1 k& Diameter 2.70-2.90um 2.70-2.90um
2 ARE Height 1.70~1.90um /
3 JARA Pitch 3.0%£0.05um 3.0um=0.05um
4 JRE Radian <0.18um <0.18um
5 B #H5IAE Pattern of mask 0°from primary flat 0°from primary flat
6 SiO,’REE SiO, Height / 1.50-1.60um
7 EEARE Sapphire Height / 200-300nm
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a3
4&6inch PSS&MMS Packaging
6%} | 6Inch
KA
NO HE Specification
Item 6% <DPSS 6 TMMS
6Inch DPSS 6 Inch MMS
1 1 Material Al,0,99.996% AlL,0,99.996%
2 H7& Diameter 150mm=£0.2mm 150mm=£0.2mm
3 EE Thickness 1300um=*15um 1300um=*15um
4 Notch Depth 1.0mm-1.25mm 1.0mm-1.25mm
5 Notch Radius Imm=®0.15mm Imm=®0.15mm
6 Notch Angle 92°+£3° 92°%£3°
7 Notch Axial A-plane*0.3° A-plane®0.3°
8 LEIEE BOW -10um~0um -10um~0um
9 MEE WARP <30um <30um
10 BEEETIV <10um <10um
11 EEHEKEE Roughness(Ra)-Back side 0.8~1.2um 0.8~1.2um
12 Plane R-Plane R9 R9
13 LTV(5*5mm) <3um <3um
14 FEIfa7 Tt Wafer Edge Type T-type T-type
15 galA Surface Orientation C-plane C-plane
KA
NO HE Specification
Item 6% <FDPSS 6 TMMS
6 Inch DPSS 6 Inch MMS
1 k¥ Diameter 2.70-2.90um 2.70-2.90um
2 ARE Height 1.70~1.90um /
3 JAHA Pitch 3.0%£0.05um 3.0£0.05um
4 JIE Radian <0.18um <0.18um
5 EfH5 5 Pattern 0° from primary flat 0° from primary flat
6 SiO,/RE SiO, Height / 1.50-1.60um
7 E=EHRE Sapphire Height / 200-300nm

06



07

= oo i FA

Applications

LEDE=ER/HIE

EFANKEEEEA L. EREM. MEER BIFHINMIELE, RLED.micro LEDLAKRmini

LEDIT A B9 i M #l o

LED Sapphire Substrate

Sapphire substrate has excellent light transmission, high stability, high heat resistance and good
mechanical propertiesand is the primary material of LED, micro LED and mini LED chips.

Micro LED Mini LED

ThEESZ R

KABEANKIUKRBRAGaNSZHHNME, THINABEEMBEERSE
BRI WMAESIE, ERAE-FITH, MEESRTHEEANKRHELZ
I EERANM A EL L, RUTBHREEEEHR—T T,

Power Device Substrate

The use of sapphire substrate can significantly improve the GaN devices’
voltage resistance, the application has shifted from consumer to industrial
and automotive fields. With the increasingly mature 8-inch sapphire substrate
process and large-scale shipments, the cost of GaN devices is also expected to
decline further.

EXaRERS

BEFAERSTENNATNRT2T 1@, MPRTFEMME, £ aE TR
HHE EVEFNA AFEOSER. SME S MKREMER. KFAEER
MUNEEGMEHERESFZS I H. ERKNESNHINER, BEEAE
BEMEINARIEMZFRN.

Sapphire Wafer Bonding

Sapphire has a broad application in the field of wafer bonding, not only
limited to known fields, but also includes sensor manufacturing, biomedical
applications, optical windows and lenses, high frequency devices and
microwave integrated circuits, solar cells and composite reinforcement. With
the progress of science and technology and the expansion of the market, the
application will be more extensive and in-depth.

BEERERAERE
Sapphire based GaN wafer

BEXAEERE
Sapphire Wafer Bonding
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Process & Equipment

e baiky =i ! ——re,
& > mn wmm sEE ) ' > &3
Coring Surface Grinding  Cylindrical Grinding
1.@%mT 247K 3. WEHE
Crystal Growing Ingot Processing Slicing Double-side Lapping

o

--H-H"\. [ - i 1 -
—ﬂi S BSOS ../—é > &7 S '
4.8 5B ARTEE 6.1BA T.MH 8. HEE
Edge Grinding Pre-annealing Cleaning Annealing Mounting DMP
Class1000
l | | ' N
S & > B > & >
9.4 5¢ 10.5%eE 11.75% 12 18 E M 13. 8% M5
CMP Cleaning &Check Cleaning Inspection Packing & Shipment

Class10000 Class1000 Class100 Class10 Class100

EEAWEMIE Sapphire Substrate Process

K& R ITAFZELNEIN il
Sapphire Crystal Double Station Ingot Coring Machine Slicing Machine
Growing Furnance Swing Cutting Machine

S EER EEAL BEFREEN oSN 2RHRIXF &
Double Sided Single-sided Polishing Machine Total X-Ray Reflection
Lapping Machine Lapping Machine Fluorescence Analyzer
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Core Competence

m FARME Technical Advantages

AR~ REf A 25887 Large-size crystal R&D&MP capability

TREIAE . AR S5 B] E &1k B 57 Customization capability for crystal ingots of different specifications and shapes
ZOigEBHIgES]  Self-made core equipment

a8t Intelligent Workshop

m IREZME Service Advantages

ZRBHERM, BEREFRR R, A ER

FmaEs, HEERMEFRK

Exclusive sales team to ensure fast sample-delivery, product timely delivery and accurate communication.
Products can be customized to meet diverse requirements.

m MIERZ Scale Advantages

TEM I ERE(E -1 T-HK)

BRERRAMIENE =M =8

Thorough industrial chain layout (crystal growth-ingot production-substrate production).
Large-scale mass production and expansion capability.

m {ERRPE System Guarantee

NAEIBEEBEE: Our qualifications

ISO9001FAEEEARIAIL 1SO09001 Quality Management System Certification
ISO14001IF 1B BEIR{ARIAIE  1S014001 Environmental Management System Certification

1ISO45001 R {2 R 2 £ EEARIAL
ISO45001 Occupational Health and Safety Management System Certification
ISO50001 BEJREIB{ARIAIE 1SO5001 Energy Management System Certification

IATF16949: 5 F 1T R E EIRARINIE
IATF16949 Automotive Industry Quality Management System Certification

jal BCC ml_ BGC ml P— pm—r

I BGe ! : BEGC ol | - L HH — o

FAWTIRuERS PAERLELIET EE AN LT f:"” __—_-__—'—__.'__I_n,

| i ; - i e =
| H ] s i e [ T— P S v i
{ E :l-r:ﬂ l L_t 5 E EANERMGTRIE . ::__,_—__,:.3
= | O t o TE
| & | | = i
! E % B= * | l' E *
(v | o= | 5 -

T - 3] L
| x | 1

@S- M= @ B oS- H
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Intellectual Property

SRR ERN 32 I MBEERRENEKSE S

32 utility model patents, including "a device for growing sapphire crystals"

it IR
There are 84 in total

REBEF 21 W “—MARTEERREERS L E

21invention patents, including "a method for growing large-sized sapphire crystals"

weEry 15 m

34

A

At wiL

thty

B

WORE ISP IAARE AN o E AR

s Dby
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o TER T el

B e

9 G

SpIRigit 2 I “BEESHE  BERENPEE

2 design patents: "Sapphire Material Tube" and "Sapphire Optical Prism"

AR
& i
e N T T :
PHHAEE- R R

Gt

EXRANUHERR F

15 software copyrights, including "Sapphire Automated Weighing System"

100kg. 110kg. 130kg. 160kg.400kg.

Ll B2 14 IR 720kg  ER600mmEXRAEOME

14 technological achievements, including 100kg, 110kg, 130kg, 160kg, 400kg, 720kg,
600mm diameter sapphire window materials, etc

Prmess. 1T
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TDG HOLDING CO.,LTD.

ik HIEETHIETEFALXWELEK1295
ADD: No. 129 Shuangl ian Road, Haining Economic Development Zone,
Haining, Zhejiang, China

ik PETEERERXRIITEERXEEEE2465
ADD: No. 246 Hongtu South Street, Xixia District,
Yinchuan, Ningxia, China

it FETEEKRBAXR)IITHAEEXTHHRE208S
ADD: No. 208 Ningshuo South Street, Xixia District,
Yinchuan, Ningxia, China

% LR
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