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Sapphire Substrate for GaN Power Device
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Breakthrough in Performance Limits of Power Devices ¢ Core Substrate for Highly Reliable Epitaxy
and Device Manufacturing
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AlIGaN$ 22 (A1GaN barrier layer)

GaN3@i&E (GaN channel layer)
Al(GaN)ZEH[E (Al(GaN) buffer layer)

AINBE#ZE (AIN nucleation layer)

EERAHIE (Sapphire Substrate)
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High Insulation | Low Parasitics [Medium & High Voltage Endurance | Perfectly Matched with GaN

Tailored for 650V-8KV High-Voltage GaN HEMTs / Power Switches
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The Ideal Substrate Choice for GaN Power Devices—Sapphire
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Compared with traditional substrates, sapphire substrate has lower lattice mismatch (16%) and
thermal expansion coefficient mismatch (-34%) with GaN, which simplifies the buffer layer design
of GaN HEMTs (thickness can be reduced by more than 60%), thus reducing epitaxy cost.
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Sapphire substrate has extremely high resistivity (>1011Qscm), exhibiting excellent insulation
performance, effectively blocking leakage current, and meeting the stringent requirements of
automotive and industrial high-voltage applications. Compared with traditional substrates, sapphire

offers greater safety in high-voltage applications.
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Ultra-high mechanical strength, Young's modulus of 345~420GPa. It effectively suppresses wafer
deformation and warpage during the process, improving the uniformity and yield of epitaxial
growth.
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Its dielectric constant is approximately 9.5, much lower than that of traditional substrates. This

characteristic helps reduce the parasitic capacitance of the device, thereby reducing switching losses,
perfectly matching the high-frequency operating characteristics of GaN devices.
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Specifications of Sapphire Substrates for GaN Power Devices

'HE ﬁ'é Properties

44 Purity
H1& Diameter
[EE Thickness
afE(11-20)BX[A A-Plane offcut
mE (1-100)EX @ M-Plane offcut
TE {5 orientation notch&Flat
IEE#BARERE Frontside Roughness
S EHHRERE Backside Roughness
A mEmBY Edge Chamfer Type
TTV
WARP
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$0 4% Specification

150.00mm=0.20mm

1000pm+20um
0+0.1°
0.2°+0.05°
A-plane+0.25°
Ra<0.2nm
Ra:0.8um=0.2um
T-type
<10pm
<15pm

-15-0um
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Remarks: Specs can be customized in SSP or DSP according to customer requirements, specific specs can be optimized for different applications.

-FEEREFEMR, BETATRE, HHRNENTFERL https:/www.tdgeore.com)

¢ Obtain E-brochure manually by scanning the QR code on the right, or visit the download center of TDG official

website (https://www.tdgcore.com).

299.9998%

200.00mm=0.20mm

1000pm+25pum
0°+0.1°
0.2°+0.05°
A-plane+0.25°
Ra<0.2nm
Ra:0.8um=0.2um
T-type
<10pm
<20pm

20~10um
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TDG HOLDING CO., LTD
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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 ofdevelopment, TDG possesses several holding and joint stock
companies, and now has formed four major businesssegments: electronic materials, electronic
modules, intelligent equipment and green energy. Its business coversthe upstream and
downstream of the electronic information material industry chain and it is a high-tech enterprise
integrating scientific research, manufacturingand sales.
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TDG YINXIA NEW MATERIAL CO.,LTD
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TDG Yinxia New Material Co., Ltd was established in 2014 and is a wholly-owned subsidiary of
TDG Holding Co. Ltd. TDG Yinxia is 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 sapphirecrystals, 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.

BIREFHME SR AT TDG Yinxia New Material Co., Ltd
ut: PEFEREEEXE/IIHTAEXTHEEE208S

Address: No. 208 Ningshuo South Street, Xixia District,Yinchuan, Ningxia, China

REE = wyx@tdgeore.com (] +86 135 6736 3627 (WeChat Same number)
BRfed = wex@tdgeore.com (] +86 182 6730 7540 (WeChat same number)
Ms.Yin &% caoxueyin@tdgcore.com 0 +86 186 9516 0411 (WhatsApp same number)
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