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Preparation Technology and Terahertz Test of BST Thin Film Devices

DONG Bowen, MA HuaB , WANG Jun, LOU Jing, FENG Mingde
(Department of Basic Sciences, Air Force Engineering University, Xi’an 710051, China)

Abstract: The preparation technology of BST thin film, electrode preparation, microstructure fabrication
and terahertz band measurement method of BST thin film devices are systematically studied. The optimum
preparation process of BST thin films is obtained by XRD, AFM and SEM. The electrically tunable fre-
quency selective surface (FSS) in terahertz band is fabricated by electrode fabrication and microstructure
fabrication of BST-based thin film devices. Under condition of the action in electric field, the pass-band
frequency is adjusted from 0. 85 THz to 0. 87 THz, proving the tune-ability of BST thin films in THz
band,and the method to determine the dielectric parameters of ferroelectric thin films in THz band is giv-
en. The related research can be used to accurately measure the dielectric properties of ferroelectric thin
films in THz band, and provide accurate dielectric parameters for the development of functional devices of
ferroelectric thin films.

Key words: barium-strontium-titanium thin film; terahertz; dielectric properties; process parameters;

magnetron sputtering

R 2% 30 AR ORI ILE 0. 1~10 THz,  SEBAIZLAMI B 2 (8] L J& T L 7 2% DL 7 2% 19 58
Pk 3 mm~30 pm B HUEE B BB OL TRl ORISR . O AR Ok B BT T R BT IR AL K

KA 2018-09-11

ES&TB: ERAAPAILS(61671467)

TEZB A EHSCA994—) B M E A, A, F 8N F AR FSE . E-mail: dongdeduo@163. com
BREESE: & RO B e T A8 LA, TEMNFE-M B . E-mail:mahuar@163. com

Sl FHX.B4L. . TF. % BSTHENHETZ GARZNEHBEN R[] ZFITBAZFFRCASKFFHO. 2018, 19(6): 97-
102. DONG Bowen, MA Hua, WANG Jun, et al. Preparation Technology and Terahertz Test of BST Thin Film Devices[J]. Journal of Air
Force Engineering University (Natural Science Edition), 2018, 19(6): 97-102.



v I TR PR

2018 4

WG EA T 50 )32 0 R S A Kk 28 a2
A AL AR ROR 2% R D AR Y LA R
JZ AR S L TR B AN TR B H 2 R
R Ge /N B AR BT 5K Kk 2% D) 68 4% 1 19 R
S T R B WK R G, xR B R 1
R H g5 ™.

SRR RN (Ba, Sry, TiO:) 1 Sy — Flr 1 780 £ 45 4k
25 A6 B i Rk o DR B 8 A f R AR F A
FE A0 HL 8 BT IR L R LR B AT SRR A AR B
SR AR B AT R AR R e
ARAE TR AT SR LA Iz B N R S IR HL.
BST i 7E THz 45 Be A5 S8 B A %5 i 1 4 3 B0r0
02 A H AT R AR L DRI BST A Ry RS 45
T REJZ - SC B AE ROBR 2240 B T vl o], 2 — B i e
AT AT BB v . BRI BST 35k 98 i 50 2% 4
8 A 2 B I vk A R T B

1 BST i i w5 S R AL

LRI » R TR 00 9 1y = L4 45 5 0k AT - Bk vh ik
JEYLTE I (PLD) M W W -BE I i (Sol-GeD #1742
J& A HLAL 2 S AR DT E (MOCVD) U i S50 41 45
W SFF o A E BT T S A 4 T S O ok 4 1
W2 PR RE TR AT A A T2 SR AR S R H
& JE S5 o A T 3 o (EL R TS A R G
il 5 1) S R A 43 RN SR M A A — e 25 0 T8
SRR R . T B T AW RGOk
B T AR E U T 1 TS 4

SRR R LS AR 2 5 RUE
SRR LE AT I B Wl S Dy 2% 4 S R T T T Sk L
FAIEHT AR T 3 B R W SRR 56 R B R HE 1Y
HLTE RS 1 W0 S 4 55 AR 43 1 il 4 A % L
1Mo 58 7 IS G GR 28 R A RE R . YR SRR
T s W S 0 5 AR 43l A A R K T AR
R, W TR, A R E— R
VIR o 2 0 S T R A R I S S R
R AR S A AR R R (R A
A AR 78 JE S O R 95 B0% . 35 Y I 3 <
FEBEE L A A5 3 50800 45 Rk b T L
BST {56 22 72 v, S 7 400 48028 10 19 JE B, DA T
ok /)N 76 R ) U L 9 . — AR A s 7E R RO A AR
FEL b e B . B AR R H OB SR S R T lE 1 R AR
Ar" AR A RO T R T E R AR
PR 3 7 2% 100 28 7 T BB B . 224 SRR B 1 K 1 st
1% s Ar " e B R AIG . 0 RR G B D18 s Y ARG B R AR Y
B OF 7= A= 1 0y 850 B AIK 00+ 42025 A 7 FAS B

o R 3 0 AR Ll X v B 1 A R R A 4R
EE-RTE A R

TE S 8 o 3 15 D0 T 2 00 2 gk e ik
TSy DUAR e 8 B0 A% R AR A i A o DT 32 Wi 307 5 )
PSSR A A B R RE o 3R J3E AR I, T A 90 3R A 1Y
B REAS AL T TCIE TS - A BEAR A 3t R A A L 3 3K
LR/ BURE R s 23 B L AR A Y Sl e
TR . A o R S R THRLRE A LR
AN BRFEER . IR I AN A e R W 3 9 1 T
B S 38 X ROULEE F 25 72 A — R IR . AE —
TIPS S S O B e R A bR R/ B
LIRSS 61 N (EP R/l 4RI B SPU DN TR 28
JE L PR I W0 BN FE 40 » iR B B AR R, 2 3 B
I LB
TE TG S35 BRGS0k 9 R R A7 3 K 4k B 7 A
A% A A 4[] s 6 I S 9 P e o8 0 I e
Al AR . IF HAE SRR FAB K ik AT
G o VAR A N N R /o U D
TR RS R T R Y LA S B RE R L
il A ) BSTT SR 7R AS [R]85 R £ 4718 K Ak B 3 i
X EE XRD BT 4S dh P fRE . 7E 2 %05 R L L 3
C/min Y3 AR 228 THE B R KGR SRS PRI 1 b
FEEL 3 °C/min {3 R AR 21 423 5 k. 7EIA] 1
RIRATAT LR L 40t 1 h 1B KO PSR )R
AR SRR il HG A R R R UM ] (AR 110 i
T 58 5 2R R (11O J7 [ FR LA 1 o @ X Eenl
PAABUAE 650 °C afi 58 U 1 3B I T 5 08 fie 5k 245
A AR B

i
qk
2

fig'

v
& E0 5L

600°C

650°C

700°C

750°C

800°C

20 30 40 50 60 70
26/(°)

1 ORTEER i BE IR ARy BST WM XRD K%
Fig. 1 XRD patterns of BST films annealed at different

temperatures
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Fig. 2 AFM images of BST thin film before and
after annealing
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Tab.1 Optimum technological parameters for BST thin film
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Fig. 3 Fabrication process of BST based thin film devices

(a) 7 JEC FEL AT 28 0 b i (b) T 6 HE R 28 i T )
[ 4 BST kW BER% 1 i) SEM 17 1 [
Fig.4 SEM cross section of BST based thin film devices
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Fig. 6 AFM images and XRD patterns of LaNiO; films
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