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Mo foil/CZTS/CdS/ZnO: Al/Ag 4Ky i) A BH itk
.

BIE R AR ARAE

53 0 R 1 X5 £ g it €4 0 1 (EDS, EDX-
GENESIS 60S) fil ¥f $5 1 4 1 %% (ESEM, FEI
Quanta-200) 7 1iE # 5 1) 44 27 B o> 5 361l B 30,
K X G AT (XRD, Rigaku D/MAX-2550)
FHr 2% 4% (Raman, LabRAM HRS800) 4 #7
BRI D AR 2, 43 ) SR 58 Ak -] WL - 2080 43 O
6 3t (HITACHI U-4100) A8 /K 38 4% (HMS-
3000/0.55T) 5 362 JE 1) ' 028 Ik 28 FIAE IR R4, K
R #E Y (Veeco Dektak 150) & AE Mo 55
TR D SRS 0 P 3 1) A TR R J2, 2P CZTS
FRK BH Lt 25 42 1 1-V R it 200 55K Fl NEW-
PORT KFHGCHAASAE A 0GR, 78 =% A1 AM1.5,
100 mW /cm? 411 T, FJH 2% E KEITHLEY A ]

2.2

3 BR507
3.1 o ath

CugZnSnS, M H 4227 & L A Cu @ Zn -
Sn:S=2:1:1:4 HEHT CZTSAA/EMLE
PR D IRAEE P, 1 Hs 2 AN 2 F 4 o A=
B Z R AL AR ) 00 = TG AH, P LUK B 48 1) 3 5
19547 om0 0 N C S e R AL 4 VAT R D B
25 T I AR VA AR IR) A 5 A0 S IO BBORG it 1) 42 o ik
JE 4y, BT ALE £ CZTS ki #2 b HAg B 541
Fe Ak, ARYE SRR IE T E BE IR 0 FR 0y LU
R TR Vo, 70k, BB L R A B
FH R BE T R T 1, I BT LA Cuy — xS 3XFfxf
A RCRAT I AUE AR AR K, BT BLH A A
(1) CZTS i Mt it 47 P 125 B 12 44 27 1 b, 304
BRIy, ARG R A CZTS T
Jo R B g R K PR W A B e R, R
EDS 73 #fr $U il J2 A0 38 K 5 SR gy, HOoTER B
BN 1 . IR n] UG H 4 )8 7o 3 10 L9 42
1T CupZnSnSy M Bk 220k & I, IF HIEEARFF &
SCHRAR TE 1 v 280 A Al 2 ) B B TR T
o) 1712270 L Al i J R 1A R o T AR B SR

A7 (1) 2400 BT YRR SE AR KGR Zn /Sn [P LG LG IR KRR, Ui AEIR
F1 o TR SR KO R
B JLE LA
Cu Sn Zn S Cu/(Sn+Zn) Zn/Sn S/Metal
T ]2 5 1.30 1.00 1.13 3.33 0.61 1.13 0.97
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PR L, R SRR AR GG, BT L b L
SN IELRE IR, S Ah, BAR AR RS, B
& SORL /MY 200300 nm, PR IFASRE BT 5K
AR L, 3K FAls 3 BRI ) T 1) b2
TEAE AR Z [ R A 5, XS i A R EUb P E &
TR, HAR T 7 1T, 25 BRI s A
WA K. I IR K5 MR 30 n] BLR BB
SR B Ik Re A3 B AL, TEFRAIEEUE, Wik
Y, AERE R HIATAE > 2 FLIF RO, RST8] 7
5 EEdE— vk, Ui 5 I TAR R 2 — Ak
A HAE BRI 25, 9 2 T 0 3G A 4 1 A% 1 3R
TS

3.4 NRIEREST

H - 2 AIE T8I 11 D' 2% R e 22 M B T 240 ol A
3% BRI 25 (1) IS B EAT, BT LR ARE ) 27
S AN B R R 4 T CZTS TR T R AL T
PoasE AR AR RE . SR AERAh -0] WL -1 2040y 6ok
JEVHAE SN & CZTS i BAE 3 K 4 300—2000
nm 30 Bl Y IR6E 1k 26 AR AR AF Y. 1R 2 2t A5 e
IR R AL o 5 e T RER (hv) U (ahv)? 5 by
MR AL, WK 5 Fios, CZTS AL WL y6E
FEL PN 16 I R 3R T 107 em ™1, 3X 0B L 75
B um JEI CZTS ST LA 90% LA EIIA
B B 5 RN (ahv)? 5 he 5 R LA,
W 128 v 1) B — B 3 20 M S 5 B AR AR TR AT A
Rk CZTS Ak i 1, B vh CZTS M A8 56 Lk
1.49 eV, 143 il 57T KBH F it Y6 RO L B 1 B
PRAFBR 1.50 eV B2 35 4 A K BH e it 6 Il
JER KL

WA B B AL LT 4% 1) CZTS i 8 1E AT 2 /K
MR, R MR 5 SRR B, 6 4% 1) CZTS #E i p
AR ST IR N 10181020 em =3, HLFHR
10711072 Q-cm, DL A S SOk IROE 1)

AHIE (33:341 ) 5 EL AT LG A2 5 A BE rh vl 2% 5 %
W)z HL A PR RE R K.
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3.5 FEMELN

FFR IR K5 (1) CZTS 5 A W2 il 4% Mo
foil /CZTS/CdS/ZnO: Al/Ag 45 ¥ 1f) 32 ¥ v it 2%
P, 7E = AM1.5 F11000 W/m? 4 £F ~ I 75 1)
A -V R PR i 2 dn B 6 P, IR 45 R R
TR L (Voe) 0.477 V, R ER L (Joo) N
11.29 mA /em?, H 7 KT (FF) b 45%, Hiit k%
h2.42%, 15 IKARIE T LA Mo §8 A 3 1 1 CZT-
SOKBH HLVB 284, IF H 2803 34 be 22 Wi 41038 1 2
CZTS A PH i th 25 %45 T .

25
201
L Jse = 11.29 mA /cm?
151 Voe = 47TmV
r FF = 45%
101 Eff = 2.42%

Area = 0.12 cm?

k@,‘fﬁ%ﬁ{/InA-cm‘z

6 Mk Mo fHALE_E CZTS Wit as 1 -V iihZk

JIT i 46 (R0 4H 97 5 IS 1 1) CZT'S K BH Ha it 3 %
b DA £H 382 38 A M 56 T 110 DK BT ol vl 280 % IR AR
%, H Al CIRIE 2l CZTS Hith 2% 18 e w2 % N
8.4% [ (Voe = 661 mV, Jy. = 19.5 mA/cm?, FF
= 65.8%), Wi 1 I-V BHRETE T BCRAR 1 i
PRl 1) BRI LR I RRE B (56 s AR5 0
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2 R 4 80—90 nm) b Mo 373 (R, A 10 nm PAPY)
FRAR 2, MRS BE Rl K, Wl R AE BB R P 5 TN
R AL LT B R AR D, A 2. %
AN G B> AR T RS, AR T
BT IR, [ B T W 2 I 1 Ha 5 8,
AL, R S BE B Ry 3K (Ry = 33.3 Q/cm?,
W KT FIR d s AR AT ) 4.5 Q/em?), BT
B 17K (FF = 0.45, /N T B SO 8 4F 10
0.66). 1 H., &2 i dh 5, JCHAEFN CdS & ik iy ik
Z IR B T - O IR AL, KRR
& T S AFRIT B (Voe = 0.477 'V, /N T
RORAAE0.66 V). MhAb, RSB RE KR 5 =k R
WY, 255 | I AR i RS LR, A LT ORGP
BHAE /N, 2) #8451 ZnO: ALZ N 1.5 um A4,
28378 KT R AR CZTS K BH e ithy o 11 )2 BT 5 J5 %
(300—400nm). ik JF A 112 e Wofie— e 1 %4t
s, V8D IR0 NS (R 8 T G TR IR e, ot
TRURPEAR, AT PR FRLAL.

4 % @

K 3% 2 85 1 J2 W Bt s N T BR S e Ak R A
M S R L) A% CZTS L, O o v
JRORI G v Mk RE HEAT R AE, 45 R R B KIG I
CZTS i i & i 1tk B R 4F, R esiss, I H
VI EL AT R e ) e 2 R0 L A PR R, AR R N
1.49 eV, 75 0] W [ o6 ol & £k T 10
em ™, BT IKRE N 1018-10%0 em 3, HLIBHZE N
10711072 Q-cm, /2 FLIH A 1 X 6 2% R0 HL 2 1
REM) 2ok, DL AR By el )z, 1 il & MO
foil/CZTS/CdS/Zn0O/Zn0O: Al/Ag &5 1) 1 H
M, T H R 477 mV, J64 IRl 11.29
mA /em?, HFE K T4 0.45, 23 ERCR N 2.42%, 2%
5 H AR ISR EI S PR 22 80K, 22 R A
JE& Mo FE i 4% THUHDRE B 328 A i b RS8R/, BARGGR
KL R A2 T 5 SnS 4 AH, EE AR ) 8 R
TARIEAERT, A7 9345 3 s ORI s
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Abstract

Cu2ZnSnSy (CZTS) precursor thin films were prepared on a flexible Mo foil substrate via ZnS/Cu2SnS, stacked
structure using successive ionic layer absorption and reaction (SILAR) method; the precursor thin films were annealed
at 550 °C in sulfur atmosphere to obtain CZTS absorber layers. The chemical composition,crystallinity and surface
morphology were characterized by EDS, XRD, Raman and SEM, respectively, indicating that the annealed films are
highly crystallin and have compact morphology. In order to analyse the optical and electrical properties of the films,
same processes were implemented on the soda glasses. Results reveal that the band gaps of the annealed films are 1.49
6V, the absorption coefficients are higher than 10* cm ™!, and the carrier concentration as well as the electrical resistivity
is suitable for fabrication of thin film solar cells. Flexible solar cells with a structure of Mo foil/CZTS/CdS/i-ZnO/ZnO:
Al/Ag were fabricated by the above CZTS absorber layers, which demonstrated an efficiency of, 2.42%, the record

efficiency of flexible CZTS solar cells as far as we know.

Keywords: fexible thin film solar cells, CuyZnSnS,, successive ionic layer absorption and reaction,

sulfurizing heat treatment
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