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Study on the pyroelectric properties of lithium niobate wafer prepared
by wafer bonding and thinning
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Abstract: Pyroelectric material lithium niobate (LN) can be used for the preparation of sensitive layer in the sensitive

element of photoelectric detector. However, as the thickness of normal LN wafer, which is 0.5 mm, is much larger than the
thickness of sensitive element, LN wafer need to be processed using the thinning and polishing techniques. A novel wafer

bonding and thinning technique was introduced in this study, and it mainly included: wafer bonding with RZJ-304

photoresist, grinding, polishing, separating wafers with stripper and removing photoresist with acetone. LN wafer (10mm in

square) with a thickness of 50 pm is prepared using this technique, and the surface of prepared LN wafer is very smooth

with the surface roughness being 1.63 nm. The peak value of the pyroelectric signal of the processed LN wafer is 176 mV,

which is four times that of the unprocessed wafer, fulfilling the requirements of the sensitive layer of pyroelectric detector.
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Fig.3 3D morphology figure by AFM in LN wafer after thinning
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Fig.5 Schematic diagram of LN wafer pyroelectric characteristics testing

Horp, R SRARIE O -

i:pAd_T QD)
dr

b @ AU P ONE A IR R 4
N i A PR TR i—fﬁa%ﬁﬁfﬁﬁiﬁﬁﬁlﬂﬁ‘]ﬂ%%

=, (D) iﬁﬂ%ﬂi—ii—f/}%%ﬁﬁﬂﬂﬂi}ﬂﬂﬁ%&%&ﬁ%

WAL o
LN G ks T R84 500 um,  FLRR IR
25 mm’, 55 RIS IRT1S LLAMT — MR
N1 Hz, WAEN 5 VIIEZASS, AR L
LN F7 PR LA 5 0 44 mV, W& 6 B, [RIFE,
LN {5 IR0 5 PR 2 50 pm, B T A 25 mm?,
G R AR, IRT1S LLAMT— A% N 1 Hz,
WA Hy 5V INIESZAE S, fEnias LA LN #4119
PREHAES R 176 mV, WK 7 Fios. WKL SRR
ZD % T 2aEFIG T 1 LN &R (15 5 06 04
WA, AR E TS SR 4 6%, A
WIGE T 1200 T T 28 X i PR () OB L
& A

CHI 100mV  MI1.00s  CHI 2.04V
Bl 6 LN & vk iy e s m
Fig.6 The pyroelectric response of original LN wafer

CHI 200 mV M1.00 s

Bl 7 LN 5 s o PR s i i
Fig.7 The pyroelectric response of LN wafer after thinning

3 %ig

NHT — Pl RS R k. %
JNE T ETR, AR, 5 TSIl PLSEI K
FULN dib B oot LN & R 10 5% mT LAY# 3 50
um; G E R AOHHRS EE rT LLUA 2] 1.63 nm; RZJ-304
JZ P 7 A B A U 1 LN Ve e i 5 2
FEG 53 TF HASSNT LN 7 IR ARRE FRE I 3 i
oS 1 HAR IR 5%, B0AE T 9 e 5 1 LN

CH1 648 mV



Vol.30 No.10
34 Mok 555 HEIRAH A 1y OB 5 Dt A AR FRLIE REDT AL Oct. 2011

EIEEI H‘#l\‘ ;F% EEEI%I:‘ ‘Vik E(J ﬁ%—: . 1ZI4Z4:ﬂ W\E E‘IEEI H‘ E‘Jfﬁé [7] ZHANG W D, TAN Q L, L}U J, et .al. Two-channel IR gas sensor with
two detectors based on LiTaOs single-crystal wafer [J]. Opt Laser

AT et —E M Z % . Technol, 2010, 42(8): 1223-1228.

- ’ [8] HL3CTe, BkE, HERPH, 5. FIFDB BT B PR RRAR i 1R 2
% N PRSI (7], BRI 5 TRESEAR, 2010, 28(6): 934-937.
2 % I r‘*jk . [9] LIANG T, TANGJ J, XIONG J J, et al. Synthesis and characterization of

heteroepitaxial GaN films on Si(111) [J]. Vacuum, 2010, 84(9):

[1] WEREZE, WS, ZU4RRREE A A LL A IS MR AT (7], DBEAEIR, 1154-1158.

2009, 58(7): 4987-4991. [10] #hiafl, ELiEEG, POERRI, 2 U0t 22 v i b A AR R B o A 1) A
[2] EZAT, fEHD, BRIKER. J9AER RN B AR . IRIR B A AT BNHARAR AT [J]. JGI54R, 2006, 18(3): 254-260.

[J]. JEH 5, 2004, 26(4): 126-128. [11] Bl FemB SR CHLE R T2 5 [D]. K& KEHT
[3] &, )T, mo i HORE PRI B3R A JE 3 VAT 3], N K2, 2007.

J24, 2010, 31(2): 313-316. [12] YOYIADIJIS G Z, HARTLEY C S. Residual-stress determination of
[4] WhEGHH. HERRHLY) B T 2881 [1]. YLIMR 4, 1991, 19(4): 48-51. concentric layers of cylindrically orthotropic materials [J]. Exp Mech,
[5] XUSEr, skefad, a2, 45, PemRA S R LI SO S N L2 1987, 27(3): 290-297.

[7]. GERRER2A3H, 2008, 36(11): 1069-1614. (Gt B2

[6] Fraiehs, SHWL HIEE S InP-GaAs &5 H SIS PERTST (7], Bl
241, 2005, 54(9): 4434-4439.

HARFERFHE LHE

A FTE AN RO BRI Bz ORI A XA, REA Vi (R 5 MRS — N AT RERL 7
RIFEARFAL? 7 BREERABUSREB M A i, WIBON RS, B e, 7 SR IATAR
o RBEREE AW e, ARHNE. 7 R RIRADK, BUEBAM L AT IE E

ARy AEABE . ARG R . ARALSG BB, DL A B RE L YUE TR A B 1, i
PRAES M RIRL A R 0 538 . RS - PERER AR UL KA S PR RE AR AL . #8735 3E ROV IR 4)
BTG RSN OR B ZOF S A M e . T S5 I B SR MERE R e A AE, b %5%,  WAREA k)
FHAI “REE7. DI, SRR, RS 2 I A R AR I R LB SR R i) B 5 . T e 1)
BEA IR W IS b, REPGE TIRREE AT R A 150

MERESPEL, A FRRR RS, BTSN MHERSE R R, R EEDWNZM.
Hosz, B R 2 B LA T S 4% . AT AT Ld i LA 5ok SRR A RERLE 5 e 2 # )
Ko

MORRFE i O K T BUE AR T Bt I il H BAT S > S A M Sl M AR LLSRATRS R 1)
HVERE; KAV FFAPRIN Al 7R el e BEPE e Dk AR A IR 2t B SR PR Re A4
BRRILTTRERI N o TR A AZ O ) A SR BB AN T, JEHOR R S sk 0. BRSO AR e
PyBRTERERIALRL, SRS ER TR RS, R PV B KR I, MR E RO AR AR A b 2 SR A E R
Bl POBEHIZN, (Brki) LRy (ZFrakiD S8 sk B O BUAE AR R O R e b, 1o
HiAL e CBrakiD . ARy CfskED . BBy, (URrakED, BURHPERN (DURFrkaE D) SE
HBLERTAT RifE b o X AR IR IE AR 5K BT

FIRE, AR —FH BT, B 5emEd XRD A0 JE b R 2 K 5 25 0 RE, SRS kHts 5k 4 20 A
(1 Ji BB ELRT i LR 5K B A I s R AR LR AR K, U] S Wz BAT T F AN s 3 I
A AR AL RIIARE SR, AT AIBOZ AR A RAT TN . R A RO T4 BT s s R o
KIFRE, WA B SRR, ATRERA AR KRS thh, KeE SRR BN T e R
HMe ATy, T LB TSR BT 528 20 I B S MR IS VI T BBGE . AL BFI. Dok SE B IEAR T B
ARIRZSPUE TR PRS0 ERIEIN T 0727 (0 A i B S B ) A S 2 A2 0 B L

WR VLB TE T A I RRL 0 VRS B TF TR RE RN 2 T8 <887, B A Z H0 A R
R T “HE0. BB,

(4% H http://blog.sciencenet.cn/u/tashaxing )



