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and |mprove<ﬂ perormance for. power semiconductors!
Next-ge'nera |'n' semlconductor substrate
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> What is the CARE met *‘

The catalyst-referred etching (CARE) method,
University (Professor Yamauchi and Sano); isithelw
enable planarization of substrates at theatomicile
layers (latent scratches) are formed.
It is drawing attention as a revolutionary, slurr
next-generation semiconductor, productionts

* Osaka University has granted us exclusive usageri

> Effects of the CARE met  ¥'4
(1 Cost reduction (improved yield)

New materials, such as SiC, are used by forming epitaxial films, but many
nano-level pits and bumps accur on their surfaces. Some latent scratches
cannot be found easily, and the proportion defective reaches 40%.

Planarization before epitaxial film formation
Removing latent scratches by the CARE method  Surface inspection image ( Lasertec SICABX)
Before planarization After planarization (20nm)  After planarization (100nm)

Planarization after epitaxial film formation
Electron micrograph of defects on epitaxial film (Source: ISEES-Iip.)
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Defects on ep;taxnal layers are difficult
to deal with CMP

» Removal possible with the CARE method
» b » It is possible to reduce costs, which are 100 times higher than Si. 4 4 <4

Number of defect Defect Latent scratch appearing from within  Disappearance of latent scratch

P Latent scratches are eliminated and the number of
defects is greatly reduced (339=>95=31)
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(2 Reducing environmental impact

The CARE method achieves planarization using water, without using the
slurry used in CMP.It is a clean technology that significantly reduces the
environmental impact.

(3 Improved performance (Stable device manufacturing)

Power semiconductors used in cars are turned on and off tens of thousands < Relationship between ]failurez rate agd time >
of times per second, making reducing leakage current a challenge. . 1/1-F30
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The CARE method makes it possible to significantly reduce leakage current, 1 — .L“,T" w
and it has also been confirmed that it extends the life of the gate oxide film. 3;2’;;*;,1;;;;5;““““% i iR B
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* Many losses exist * * Reducing leakage current L =as FF = s
100 10 102 2 T
5 ~ 7 -20
- = Switching loss b Y f g -
T i 10 © % TT—
@ = Conduction loss < ; fo 1] 4
g 60 e = i -50
E 3 P i
< 40 ._5_ s; = =60
3 - o b By ¥ i -10
= x 10 17 005 CL it
g 20 s { 2 P L W
& =Ty 10-10 o0t f b e L LI TiH 90
0 0O 400 800 1200 O 400 800 1,200  00% A ross oo e s L::;;‘;‘* ;ft -100
Si siC GaN Reverse volt(V) Reverse volt(V) iniin
Schottky diode on SiC (Source: DENSO) ! 1 pa‘,m‘&"g time(s) 1% Towg 190000

Toho Koki Seisakusho Co.,Ltd. TEL +81-59-365-4381 / FAX +81-59-365-4383

&

2 BB



	CARE-TEC_加工装置リーフレット
	CARE-TEC_加工装置リーフレット_EN

