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Processing techniques of quartz glass wafer
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Abstract: Quartz glass wafer has been widely applied in semiconductor and optical industries. With the
rapid development of semiconductor and optical technology, the demand for quartz glass wafer rapidly
grows. And the requirements for the processing precision of quartz glass wafer are increasingly strict. In
order to meet the customer’s demand for quality and quantity of quartz glass wafer, and solving the
problems of low processing efficiency, low product precision, non —standard testing and non —standard
packaging, based on the actual feedbacks from the use of customer, and refer the processing experience
and processing methods of silicon wafer and quartz substrate, the processing techniques of quartz glass
wafer was studied from the material making, blank making, precision annealing, multitool cutting, shaping
processing, precision polishing, product inspection, cleaning and packaging. Quartz glass wafer, which is
produced by current production process, can meet the customer’s demand for product quality. And the
current production process achieves the mass production. These processing techniques have been validated
by market, which can guide the practical operation.
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Fig.1 Processing route of quartz wafer
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Fig.2 Schematic of blank making
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Fig.3 Schematic of multitool cutting
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Fig.4 Schematic for double-side polishing

2.7 B mKLE

FIA T (S/D) R Ak, (H L ZEARXT T62% 0T
1 B 2 T o £ PR E AR R R R BB A A, RIS PR AR
FE R 3E R FH AR S R s G ECH R A
DT 5 A LU X BR AR R A 7 7 B e R A

A B B i (5 JEE T 3 Ao O I JEE AL A
& ,TTV Bow ,Warp 5570 H W F) H] i [B] 4 4 A3 47
WE , i 5 frs

Back ref/TTV
(Back ref/TTV)

3 1.5
w0 1.5 % TTV: 1.683
'S 0.5 00 o (U TIR: 1.545
T 0 LTV:1.331
200 PLTV: 100%
LTIR: 1.276
PLTIR: 100%
Bow/warp LFPD: 0.746
(three point unclamped) PLFPD: 100%
- — w4 WARP: 3.694
= 4 5 BOW: 1.623
.20 BOW_BP: 0.783
w0 100 ] SORI: 3.203
200 TAPER: 0.532

LTV(AVG): 0.788

LTV sitc back map  LTIR sitc front LINT-208AT flatness measur
060051 057051 enent system
3ol molose|oss 3osslozolosd Part size: 100 nm
[o76]1-12}0.76J0.83]092]089]\ {[o73J0.93)0.740.77]0.86]0.87] Trin/outer: 20 cm
( o.761.23j0.47]0.59[1.12]1 07I) ( 0:81121/032[0.56[1.12]0 sl) Squre size: 15%15
103}0.50[033[13) 111j042]023(1.29 Sensitivity: 1 pm/fr
\\ 5 (w/ \\0.360.47/

Kl 5 TTV ,Bow , Warp
Fig.5 TTV, Bow, Warp

2.8 FxBE
E%ﬁ%mﬂ%@%%@ & i L T 1 4 |) 2 v
, AR R A B B O (R SR TR A N T R
E ”Eﬁ{ﬁﬁi,%%E%ﬁ%ﬁﬂ%%ﬁﬁﬁ%#ﬁﬂ%ﬁf,ﬁ?%?fﬁégﬂiﬁi
KAz 72 T 98 T 20N [a) Al A 8 A I T e el A vh 43l 5
ATEPETE VR . BRYETE VR . A HLIE DR 08 DE
Jox , AHTC— M A1 0 e (o R Stk E A TR, S
I A (B 2 TR K2 0 AT T kI R e A B TR BT
R G MTTAE 100 L) E IR T,
A7 I 35 18] 1) 2 A L [ A 5 2EAE 100 9%

DI BRI vE S B 28 A A S
Pl T 2o WUZ i B s a2 2 JE e & Vs v 4]
3 4 it

A7 & I8 i B TE AR 22 8 8T B R R b

12, BN AN SR B R G ] N A S 3 5 A0 T

SRR R R OR AR ] PN A B 5

B0 K5 E B BCA AR AR I SCrh A BN T K

IRy R I EZ S U B/ L A | MDA A YR (= o = P S
BEXL,

Sk

[1] Jiang Xiaofeng, Lin Chun, Xie Haihe, et al. MEMS F-P
interferometry pressure sensor [J]. Infrared and Laser
Engineering, 2014, 43(7): 2257-2262. (in Chinese)
TNV, R, WS, 5. MEMS F-P + I B i ) 14 &
. A5 EOE TR, 2014, 43(7): 2257-2262.

[2] Hao Yinlei, Zeng Fulin, Wang Zhijian, et al. Manufacturing
of double-layered multimode optical waveguides in glass
substrate  [J]. Infrared and Laser Engineering, 2015, 44
(10): 3000-3004. (in Chinese)

M, Bk, EEL, & BRI EXURZEOLE S
Bl £ (3. £04M 5 3O TR, 2015, 44(10): 3000-3004.

[3] Wang Yufen, Sun Liancheng. Quartz Glass [M]. Beijing:
Chemical Industry Press, 2007. (in Chinese)

FEEIF, RER. ABBIEMI. JEat: feae Tk igkt, 2007,

[4] Sui Mei, Sun Yuancheng, Song Xuefu, et al. Research of
structural stress of CVD synthetic silica glass [J]. Journal of
Wuhan University of Technology, 2010, 32(22): 106—110.
(in Chinese)

FEHE, PhoCAL, R4=E, %, CVD & A S B I MY 45 i 1y
SPHERRSELT]. BBUH TR 2 224), 2010, 32(22): 106-110.

S$221003-4



bk AR

% S2 www.irla.cn %45 %
[5] Kong Min, Hua Ning. Finite element analysis of annealing TEZE SKRCRE, BT, % B R AR S LR

[6]

[7]

[8]

process of quartz glass [J]. Journal of Wuhan University of
Technology, 2013, 35(S): 6-10. (in Chinese)

LB, T A SRR R SO R A RG], X
BT R 244, 2013, 35(S): 6-10.

Kong Min, Hua Ning. Application of multiple —cut in
roduction of quartz glass plate[J]. China Building Materials
Science & Technology, 2012(2): 29—30. (in Chinese)

fLEG T 2 TION B BORTE A SR J A 7 v i
U] EEMBHL, 2012(2): 29-30.

Qiu Zhongjun, Zhou Libo, Fang Fengzhou, et al. Chemical
mechanical grinding for quartz glass[J]. Optics and Precision
Engineering, 2010, 18(7): 1554—1561. (in Chinese)
P, FASLBE, PrFE, 4. S R A A E AU Hi
T.[0). Y62 KEE TR, 2010, 18(7): 1554-1561.

Wang Huijun, Zhang Feihu, Zhao Hang, et al. Effect of
several processing parameters on material removal ratio in
ultrasonic-magnetorheological compound finishing [J]. Opt

Precision Eng, 2007, 15(10): 1583-1588. (in Chinese)

[91

[10]

[11]

S$221003-5

a
TZESHOS R RBRA AR (1], O6% K% TR, 2007,
15(10): 1583-1588.

Wang Zhifang. Research on grinding and dislocations of
wafer [J]. Infrared and Laser Engineering, 2006, 35 (S):
188—191. (in Chinese)

FA&ETF. bR U R KA 0= PR ] LA S EOE T
&, 2006, 35(S): 188-191.
Hu Gangxiang. Research on the double-sided polishing
mechanism and process optimization for silicon wafer [D].
Hangzhou: Zhejiang University of Technology, 2007. (in
Chinese)

A NIRE . 5 R ST P Y m T 3e & T 2 AR B 58 [D].
BUM: BT TAL K2, 2007,

Xiao Fang. Study of water mark issue in semiconductor
manufacture WET process [D]. Shanghai: Shanghai Jiaotong
University, 2007. (in Chinese)

H 7. S BT 2 KR R AR BT (D). B B#sL
BARAE, 2007



