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Study on SAW Sensor Polymer Film Prepared with Spin-coating Method

FU Shuxia"'?, MA Jinyi’, JIANG Hongmin® , HUANG Farong'
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Materials Science & Engineering, East China University of Science and Technology, Shanghai 200237, China;
2. The 718th Research Institute of CSIC, Handan 056027, China;
3. 26th Institute of China Electronics Technology Group Corporation, Chongging 400060, China)

Abstract: Surface acoustic wave (SAW) gas sensor is often used to monitor toxic or hazardous gases,for it ex-
hibits high sensibility, convenience, fast response and other advantages. The spin-coating technique of the polymer
film on the surface of SAW sensing device has become a hot spot. In this method, the Silicon-based fluoroalcohol
polymer is dissolved in acetone and coated on the surface of SAW device using spin coating method. By a network an-
alyzer, the quality factor (Q) and insertion losses (dB) are measured to determine the influence of different areas of
SAW gas sensors and different viscosity of polymer to prepare SAW gas sensors. It is concluded that the ring center
area on surface acoustic wave substrate is the best film area and specific viscosity less than 0. 34 should be accepted.

Key words: surface acoustic wave;gas sensor;polymer;viscosity;film

0 3%

SRtk 5 R E A A R R AL AR S B R
KEREFHRAETZEREE RN T ES
BRI, BE R MU E AR REN . RAK
BN L RAEUEE s L P E B[R] R 45 A B PR SR T I
(SAW) f2 I 3% 72 35 4F 3R 0L B A B AR B A
B SAW LA fE R R B B TR
FHESHW—IHNALFER. BN SAW S F
BN SBERESINRA LM, N6 SAW S#1FR
HRBERER, B SAW B4 LR IN—ES®
L2, BPTE SAW RfE iz BB % — B0
BURKE WM T SRR B S R ECSAW SRR

¥ %8 H 89 : 2011-05-09

AR Ak, , R BT 2R B AR Ak 5 W B L R o I B AR SR AR Ak
A SRR E, ZH BB, SAW fLF
FRIRER K T SAW 254 3% T 0% BRI 1 R, 00k
MRS SAW S48 — b 2 H R ERIME. SAW
FEFERBIERZ - BREBEREEZNH ST
ZoREEASEREEMARENME. BARR
R BB B R R R AR AR . A K R
28 (Pd.Pt ). £ B &% (WO;. ZnO, SO..
TiO. +REB)RXREHNEGI/ REYHE. A TR
AYFIRBEFREN YR EMREFARELTR
&, BATE B A SAW L F BB N ERME &
WRFEET, BEWE SAW 84 EHRER 2

EEE N BRI, &, WA BTN RETEM, B4, TENEFFRANRMRHNARMF R I, Email:fshx718@163.

com

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

326 E B 5 5B X

2012 4

BHEP WS REEARSN R, RIEEE. S5
=B RIEMCR N E R,

H BTBEH T B 5 R IR B R B R
B LBR R A F AR R E A ILES
AR B8 - B I 2 L Ak % SO DL AR R 2 Jik i 38k
HUBES, BRENREGT EREYBBEBE
SAW SR E.KEE A MKREH . BRBIE,
TREGAINESHEE B ESOERE BB EE
FARREERRE S ERERETEEHE.BHE
SYRREANME, ZEERK; LBEES G TH
BREAR , FERBESF—mBAEKE, B—RwE
HgiKE, 7 LB AL ER T, T HEREE EHE
MESHK. EREsRrTREeS /T AH%KER
FERKEARDT FHEHMEERER 3 HER, 2
—MEEHEANSF BRI RAE TR AR ]
SHe AL ZE S TR R K BOL TS,
WREBEBBHR, S ENARE: REEEERER
B MR H—MRR S, R TERERERE
VB RRER M E R L, #7S A X4
REVBER, RAELMOBBREBAEREN . BBAR
HRAMREBLINKREERAT . BRI THE
W, R B E] AL R ZEILBOK
1 oz
1.1 SAW L ZERBHHETE

SAW L2 e REB R E T Z S B wE 1 5
o

e —— ———
\[FEa LR, ||
(NN )
¥ !
: EEoWE] | [® x
¥ | S5 LT
e mr BE & Gk
[ e e
R —— L5} Ui,
B1 SAW fhERBHETF

1.2 REPBAHNE
HFBRAFRRENRARERRAY, ARWE
FEHEERER, RAEEEIRGREEE, T2
BERBECEABE. BHR X . X:.X; 3#AF
FERENREYBR. REVYBBEENERAL
FORE BETH, SRR 20 C,
1.3 SAW L R ERBERAGYMBETE
2 S HE Wk R R A 25 2 Gamma80 I HE ¥
Bl 83K 3 000 r/min, FJFHBEE =4 KB L HR
HEREGYERISAIF.FHE SAW E R %

.,

Xt SAW % F bRl 4 BUdE X 38, #17 RIE T2
WS, il 2 frs . B, fo RRITS R, fi
RBH R RMERER, K fo BT fio X1 E2X,-
5 NBURER AR KR (n BB S Y RARREER
HELBEN XX K3 ARKENEAYE
.

X -5
B2 SAW GG R B K R
1.4 SAW {2 BB EaERIAE

SR M 4 43 BT A (R 4R ES070B) X Jié ¥k it B
JG W SAW b2 1% B as BURS3 1k B4 v A BB I 1 4
By, iz FEH# B E TR IS 77
2 #R54##%

2.1 HRERENERDEEEIREFENERE

REVMBBHETREBREGE  EARGEEN
ERFB R BT SAW 855 BURE 487, BURE X 35,
R LA 2,

BEE AT E AR, WA 1 R,
Horr 55 BB Q 2 0 AR 3R A 9T HEAE (Sfoene/
BWI  HERRERGHMEREMNEESH

F#1 EREHCFATUEAEIZNESR

Bl a2
Q EHABRECE 2 RARFEAR
H-l o 8 d%0 12.1
H.-2 3 TEE 12. 5 5 926 12,6
X,-3 4287 14. 9 4 379 14. 1
X;-4 3326 17. 6 3571 17. 4
X;-5 5060 14, 4 4 236 14. 3
a3 a4
Q IwAMFE/IB Q IwAMFE/IB
Xz-1 / / / /
X.-2 5 359 12.8 5 390 12.7
X,-3 5876 12.7 4 786 14. 3
X.-4 5 069 14.2 4 860 16. 2

X;-5 3 814 15.5 3212 17.7

E:RPHES I~5 AA—BHERENF SRS, X1~
Xo-5RWEN Xo WA 2 HPETA KA R BRI,

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

%338

FHER S RBREH &S RE R ERBRN R 327

Z—RAR QEER AWM G SAW 3# ik
FAER SAW fZIREF I BUR T/, 7T LR & SAW &
RN REEMSPR, BHADRFEER AR
BIThER LA TR R AR, SAW fb 2 15 18 35 Uk
BHBEBENHBRREGE, SAW BIRFEH ABFE
B R , X4k 2 S A By e BB 78K, HR 4 SAW &
BENRAYEEREE. H SAW EHRSFNEARFE
REFRBSAW R Y B BE I SHFEIG N, {3 SAW iR Y
PR EERR. AMER SAW ERE A
E. S5 EJENAEHMEN. BEE SAW
REBFRHATFE—ETAT 18 dB.
AERITJA.EFARERSFPHPLESR X-1 ]
L, 2 QEKT 6 000, 1HABRFE (BB /N, AR
EYBBRERE; B AR PO X X4,
X,-5 B, H QEBEHERK. BARFEEBK, 3
HEBLOIER. ReYWEAREFALERE,
SAW b2 B B LW REYWEEAYS, &
AEBRF K X-2.X,-3 BUHE, Q HA4E A B FE 2
BAYS. XREEAIYE T FHRBZ R RE T UI/E
R AR sl 28 X AR R 3R, B AR E B
Rl i, Wy Sl I 1) B Bk e B 0 7R B B R AE
NABAREEAETRENSTE LB RS
P bR SBRNEREENER
TR SRR AR E, =AY BN,
2.2 BAYKEI SAW L 2GR BHEERESR
1% BE B 1

REVBEBRNMSIEENRSYR LS TR
ERGYWERR., Bo RSB MR RE%E
BERARRAMRKMZEL, ZERE 10D TRHBEER,
HERNAREE, ERAELFEZMREZGT HE
JEAS i B [ T 28 5 PR AR K, W 4 FEEAH B
i B2 A0 G5 5 A 6 55 A IR AR W I AR R
RO R R = VR B 2 B RS MAGR IR
3.

AEGRMEETNEZRSYWBEROEE, BR
MEREEREEN TBRAREZ . BENEGRSG T
W, BRI R 2 AR 2R AR,

7/ C=[71/QA—2[7]O (¢D)
TP = g A LR BE 5 L] R AR FRORG BE AR MR B2 5 C
R sk AER, kR—NHERELRXIEE, X
(DE] %5 4 Schulz-Blaschke R, :

7/ C=[9]+ kL7)7 (2

4 k[ 7]CK1 BY, FJ 45 Huggins FR=:

7/ C=[g]+E[pC (3
Y r=1/3 0,4 p=1/2—k, R AT KE X Krae-
mer J7RER:

Ing. /C=[y]+pl5]*C 4

HERHEAFREERESUHRERARG) ..,
18 7/ C 1 Ing,/C W ¥R BEAKE M B &M £R,
B 3 B

=
T

,»/"ili[;,-'{:

[
2 :

=
=
o, o

InnsC

'r’w/(.', 1 n'r,./(.'

i)

= T ——

N D
Ci(g/mL)
B3 y/CH0 Ing./C Wy ¥ BEAREHE

1 3 AJ A0, 3G R BE ., FIVREE C I LA X C
BAE&HE. KERG WX TEH;2.,/CH
Ing./CHEXTKEBE 7)) #H2ZTE C>0 4b, BEBH H B k>
1/3, BT LA VS 0RE BE 1 ¥k BE OB ¥ Huggins TR =,
M 9,/C—C R C=0 &b, BP A BRBEE 5], 7T
BREWE TR,

X ek 2R BE IR BE T B B S O B (B A, G B
7RV W BE /N R T S VR R R BE , FT 7R SAW fk &
RS LRARSYARNERERE, % 2 Fin.
£2 RoWRENSAWALEARBE R EEHEH

‘ ) )
HURE G AWI/dB  Q  WABHE/B
0.36(X;-2) 4 760 14. 3 5 500 13. 3
0.34(X,-2) 51789 12.5 5 926 12. 6
0.25(X;-2) 5154 12.6 5 200 12. 6
‘ FR s -
R RAWF/B QWA
0.36(X;-2) 5 464 12.9 5 428 13.2

0.34(X;3-2) 5 359 12.8 5 390 12.7
0.25(X;-2) 5018 12.6 5 036 13. 8
X2 ER—RB X, 3 vk B KR, B
QUEAMAYS  WAREEK . UHAEEEERE
AR 5 Vs 22 5 38 LR BE /D, Q ELFT 4R AR #E
SmBTHY., RERAGAFREBEBRESE T4
TRAR , BY U R A7 B RS BE S R BS K , R Rk A1 2
WA BT TR, 51 R,
2.3 RUWER
»F B B HG G B A R E PGS MRS, B
1) AFEREES RS HMNK SEMEL.E 4 (b A
BREEMA#MBEE. B SAW B ERERTE

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

328 E H

=

>k 2012 4§

RIS, T LR BRR R A5

b
(3] FTHSAWEHR by EEESAWIH
B4 SAW &K i SEME

3 ##

WA ESRTE SAW LA RBERSYER
LB, FE SAW B BT T 5 MNBRE R BT
B 3 MR ERNAHERRSWBRTERT SAW
TR ER /N HIL B R B S 50, 3 Ao P 4% 40 B A0 4% J8%
A0 5 B (Q) R AE ABRFEREAT T WA H 3R
HERGH TLUTEHR:

D 7E SAWER EH#TREWHE, PO X
FRIRE W, H % X BRE R R AN, B R E
R SAW H 5 3RO B R .

2) £ 3 000 r/min S EER, RRERE
B Y R VA VRO Rl B %o R B B R S B 5 {EL B L
RERTF0.34 0t , thSEMBRTE.

2% 30k :

(1] SER, MHtE, &k, & FREFAEENSE
EREMBTRLI]. Ed 55, 2008, 30(5). 525-
527.

MA Jinyi, JIANG Hongmin, LI Yan, et al. Study on
SAW gas sensor for chemical warfare agent[ J]. Piezoe-
lectrics & Acoustooptics,2008,30(5); 525-527.

(2] XH%, GERK, LHE, & FREKSSHEER

wEREMAB(DOII]. EHB 55, 2008, 30(5):
521-524, 527,
LU Jixue, MA Jinyi, JIANG Hongmin, et al. SAW
multi-parameter sensor development and application(1)
[J]. Piezoelectrics & Acoustooptics, 2008, 30 (5).
521-524.

(3] BB XNDD,MEE, % FREREARELZEER®
WP RE R ZRIT]. 2R, 2004,24(2) 8-
14.

[4]

(5]

(6]

(7]

(8]

(9]

(10]

(11]

(12]

[13]

PAN Yong, LIU Weiwei, ZHAO Jianjun, et al. The
studies znd developments of surface acoustic wave used
in the detection of chemical werfaze egents_] ], Chemi-
cal Sensars, 2004, 24¢2) . 8-14,
EEHF.AE.EER.F DELBRIEEHSER
EHEEFRBSATEZFSARNII] FFhER.
2008,28(3) ;588-1002,
SHI Yunfen, SHI Yunbo, SUN Mojie, et al. A PdPc-
PANI modifled SAW sensor and phosphorous-contai-
ning toxic gas detection[J]. Journal of Semiconductors,
2008,29(5):998-1002.
ADHIKARI B, MAJUMDAR 8. Polymers in sensor
applications[ J]. Progress in Polymer Science, 2004,
29(7); 699-766.
ALIZADEH T,ZEYNALI S, Electronic nose based on
the polymer coated SAW sensors array for the warfare
agent simulants classification[ J]. Sensors and Actua-
tors B:Chemical ,2008,129(1) :412-423.
GRATE J W. Hydrogen-bond acidic polymers for
chemical vapor sensing[J]. Chemical Reviews, 2008,
108(2) :726-745.
R T, AL PR — BRI B R A S 2 AR Y
BRFHEMRLD]. BH . BT RS K %, 2008.
KL, XN FREEXDEZRBHENA
(M. JbxC . B B Ak 45 o ikt 2004.
B E%. A B OB MMM B[ M]. Jbs: Bl
AR SCHR H AL, 1997,
B, KED. BERARTZARL]. BFLEH
AR, 1997, 18(4): 152-153.
YANG Feng, ZHANG Xiaowei. Study of magneto-
optic disks lacquering technics[J]. Electronics Preeess
Technology, 1997, 18(4); 152-153.
FEF, BRegE, EFK. RoFwHEIM]. BE. 5
BRZZH R, 2005.
XITTR, BRESL BEYR BRI BARE R R
BB LT]. TRERNIHE, 1997, 25(4) . 36-39.
LIU Yuanjun, CHEN Huizhao. Polymer viscosity
measurement standard and obtaining of the intrinsic
viscosity[ J]. Engineering Plastics Application, 1997,
25(4); 36-39.

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

