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Abstract

The line width below 28 nm, especially 7 nm, not only requires higher performance of large silicon
wafers, but also puts forward higher requirements for silicon parts used in etching tool, such as
the uniformity of the surface of silicon ring, mechanical damage and morphology of silicon elec-
trode hole, etc. Silicon parts for 7 nm line width will need more refined process, and multi-step
precision grinding instead of lapping, which can not only improve the flatness and roughness, but
also reduce the damage layer on the surface, especially the sub-surface. We can use an improved
drilling method to solve the problem of mechanical damage. This paper discusses the processing
flow of silicon parts and points out the latest development of silicon parts.
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Figure 1. Schematic diagram of the etching machine
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Figure 2. Manufacturing process of silicon ring

& 2. RN THRAE A

Tk R ANEE IR AN TREAAA R, E BRI 7T AL P fE A AT SN Rk i AR 22 2 BT SLAL |, A
PG WA B ST U, 4T LG PR F B T AT A0 85 R T8 ok, 2 Bk T AR LA 97 o 46l Sk B4R — M 0.4 mm,
Bk IR WAL, SR kAR A, I LR BRAL EAR— BREDR 0.4~0.6 mm, PAFLAOBTRAFIRE
Fe e BRI A A T E RN TR AR R ] 3¢

LN UL e W —> BT —> S-a7IE I e 8%

mIbn le—| TmemE fe—| i fe—| febd [e—| TR

v

Rt —» JR it —>|  feiER [ Gioal] —> %

Figure 3. Manufacturing process of silicon electrode
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Figure 4. Surface roughness chart of silicon parts after lapping and grinding
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Figure 5. Surface morphology image of silicon parts after lapping and grinding
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Figure 6. Schematic diagram of double side drilling
& 6. FERMNEITILREER

KUTHIFT FLF AR 5 A2 Qo] 428 il 5 R FT FLIS B AL w2 2, Wfs B 2R/NT 0.1 mm, N T fFR
X, T A AR A, I HAEFT FUAT 22 2 i i i BRI rE AR TR . ) E Bk SR % i
TALR XY HliEC .

3.3. BEFEMIHAR

FEN T rpeCa AT SLAUIN T 48 A W0 T R, 78 R e e (4 [R) I h REARLEEAT 25, WA )R
FIHE S RORFEM 1IN TR R A5 dr, Rl R ik AT SLIR LR, LR A A B HEE . ARk
FETEFBAT N L AR 75 N TR AR AR B 2 R B A N LA TR SR A A, SN ] BAE R
) RS, T HPRIRS TR A AR U0 E TR s HE 25, b TR Yy, BERR AU R R
RE KR BE i T N T o 2, B A e i T B A R ] 7

e

Figure 7. Schematic diagram of drilling
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Figure 8. Morphology image of mechanical damage in silicon electrode hole
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Figure 9. Edge morphology image of silicon electrode hole
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