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A method for forming the photodiode device is provided. The method includes providing a substrate.
A transparent conductive film is formed on the substrate. A conductive polymer is formed on the transparent
conductive film. A photoactive layer is formed on the conductive polymer. A charge blocking layer is formed

on the photoactive layer. Finally, a cathode metal is formed on the charge blocking layer.
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@ A method for forming the photodiode device 1is

provided. The method include§ providing a substrate.
A transparent conductive film is formed on the
substrate. A conductive poiymer 1s formed on the
transparent conductive film. ,A photoactive layer is
formed on the conductive polymer. A charge blocking
layer is formed on the photoébtive layer. Finally, a

cathode metal is formed on the charge blocking layer.
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N BEHRA

[ % 8 pr B 2 4% 45 48 3% ]
ABAGEE—HALBARAAHREB RS X F5 £

FHMA—RRSAEAREZI AR TH -

[ & A7 4% 47 ]

RERBAERAMEORR TR, ARBBARABAEA
BABAE - SBRAALABRRASCREZHORANEAER Hlio

® E 45 38 A 7 #4 (charge-coupled device, CCD) ~ Z# X 4

B & 4 ¥ ¥ g (complementary metal oxide
semiconductor, CMOS) & #l 7T % - 48 # 7 & # & 18 A
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Yang @ % 4 Naure nanotechnology # & #—E#H X &KX
% 8 [H. Y. Chen, M. K. F. Lo, G. Yang, H. G

@ Monbouquette, and Y. Yang, Nature Nanotech. 3, 543

(2008)] » 4 # A P3HT:PCBM A2 4 MW #HEB BT KRR F
(CdTe)H H R EERFHRAEBRSE - LXK H - R CdTe
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C. Chen, S. C. Chienand G. L. Cious, Appl. Phys. Lett.,
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THOEZ AR ABREHR> FHRERTE  THEER
R ARBESFPTRSR -
A—F@> &£ 2011 % > G. Sarasqueta ¥ AR # A
AR EMBerAIE R (blocking layer) 18 A # & #52 &
AR B A HEER EARAAAHSMRAE
(detectivity) [G. Sarasqueta, K. R. Chiudhury, 1.
@ Subbiah and F. So, Adv. Funct. Mat. 21, 167 (2011)]-
Bom sk U 8 K E ¥ % (photoconductive gain) & #
% RRZIBEAEREZ -
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ZeyamE o #ARATE H Y. Chen #FARERH R E & &
Rt AFHEREOABAMAR BT NE §E

5 R4 ey & & 3% 35 (photoconductive gain) @ {248 %
EAB ARSI STF > ERBREREZ 8 THIK
ZHAEBRRAFTER  EH/HAHARRAERFRA - B
Bt LEEM A B AR ABB B LB F RA B F EE A
EFER -

B AEANEIZANRBE—HANATHEER

@ HEAEMAT R TR B MR MR TG R A
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(external quantum efficiency) °
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B e ¥ : R # X X & 61 T B F &
(poly(3-hexylthiophene)(P3HT) A [6, 6 ]-phenyl
C61-butyric acid methyl ester (PCBM)) ; # & # % # R
ENEEHO THRFEABRARRESY RRAAHEA#K
REMBEAMREREIGRAETESFITR L -
EAFAZ TR T LEIHXREELBZIF &
eLAE R A K -
BRBERAFAMEZ ABRAHZIHRFT & AERAE
® BE-—H#HRIALAAAEZIRAAR S & — AR —&
RETHBREAARLE S ER- TRAEALERS

EHABL ~HREIHAREIALS TR, FRL —FH
MR REAABRENEL RRA-—RBELBRRELT
frrEyE R L oo

EABFAZ—FR T LEXEAFTETABEZIHAH
& 445 £t 4 (ITO, indium tin oxide) °

EABEAZ TR T LEZAREHRIMAHE

o 2 — % A5 61 Tas 78 (poly(3-hexylthiophene)(P3HT)

% [6, 6]-phenyl C61-butyric acid methyl ester (PCBM))
Bo— R B FEH -

AABFAZ TR Y LEZAHREHZIEAnEH
4, 5-benzoindotricarbocyanine (Ir-125) -

AR —FHH T L2 EHEAFERIMAHE
# 2,9-dimethyl- 4, 7-diphenyl-1, 10-phenanthroline
(BCP) -

EABHZ KRBT LzBEBELERAELCT —BE&
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MHEA K BEKALBMHENRELEH —HHE
BE Mg HE -
EABRAZ —FHHF > LEZXZBREMH AL -
EABERAZ—FTHRA P LEZHERK B -
HEREAFHZ LR B8~ F 8 I0E IR 2 HEE
HiHE > TXHABRETHRSE  LREGAAMIEX  FHw
RA%TF o

® [F2%F K]
TR CHSERIBAT AF 1BFHEATHEAA
R ZB B TER EAARTH | 9B R T HLS:
B —KER 10 #%%F > £EK 10 LAK—EAFEH
12 Ak TN ECERERAE A4 - L2RAILHK
¥ UREAFEEEE 12 9XKEEHBA 1-100 5K
(pm) - K% > AZEAFTEFH 12 LEREFEZ TR
l14(conductive polymer) » EH s # X &4 &4 (coating)
@ L%#E#(spin-coating)  RFE/H TR 4HBAZE
E#HE 1-1000 2%(om) - 2% » A EEZH TR 14 Lin
MAREGHR I6(RAARFERE)  HbhdRER 6]
T B ¥ & = 4 4 (poly(3-hexylthiophene)(P3HT) &
[6, 6]-phenyl C61-butyric acid methyl ester (PCBM))
MAEMEN [r-125- %%  AAKREHE 16 LU REZSH
& F X & r3E B (charge blocking layer)18 - £ &
WBBKFE2E ANETREE IS LEFRELE 20
B4Rl 20460 EHRBEEMIER EREH M

7



1458105

— A EERNAELBARTANSB ALY W
Cs2C0s~ Ti0x~Zn0 %5 > mA 4 ~ 4R ~ 4~ 48 - B URHEZ
ABERUMAHNNERZHER BHTURKEREBH
Mo WS EREHERT HKARNLGA A o BT 5 B
o AAEETHEE 12094 aEEEH A (ITO, indium
tin oxide) °
HARERAG TR Y BAEBKL I EM [r-125 4
REFRTF BLEHMELERL IBEZAMETRA - By
@ % 7 m K B 18 & # M % 2,9-dimethyl-
4, T-diphenyl-1, 10-phenanthroline (BCP)& - H £ 18 7t
HE e B Ao 2 BT
BEwE 2 BH7 AMRAALHIFERFTAHA
oo EAMBRUATFLEELETFE R EEZIEL  AEak
BRehtc T ERATMEARE TH  BEAMEHFNEET
HBR O BALEEFARENTFHEEAAHTR  EABRKNE
o BB AEERBRGGHSET RATREANGMERK
@ HBEHEA AAFSZHATRATAREGEANAHET
REBRTBBUMELARENSERE  BEMANLTERE
%&%%%%‘% SEAM® % 3B FTHEAMRTH
MAFREBEEHTHMRERL 1824898 ERTEHE - RA
B TR E  EHMER 18 TURAZEERAHZHETE
R BRBHL2EE 2BMTIRRE AEaREH
TRAMBEEAN PIT A& [r-125 89 & 16 A 4 T # =%
(high occupied molecular orbital, HOMO) » K@i AT
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THmER B2 ARBETRHLATUABERERNZ
AN WS O RAEFEAAHZILAUEORFLTHMR
B b 7T A AR R U e TR |
BEFBELFFAB - F 4B GARRRALHALE
B EE 0L2RKRET > AN NRETFERBREE  -BF
ABTTUREREEHMIEL 18 HEE S 22 2% (nm)
B ARSI MEFRIB-AET S 2000% -
P ERAMRE > R —EAERALHEMT  RNEHE
® LSRN ETURAEAREZHNER RATRERLS
— 18 & E ey $542 A 188 K (detectivity) E P AR EH E
D¥=(AA £)"*/NEP (1)
A At ER G Eaben’s AfTAHHEE &
i % Hz ;s NEP & 2 30 % % 2 £ (Noise equivalent power) -
EATAEMAABLAMARGERART > 227 — £
Moo bRk AN ER (Dark current) ~ #) #y 3 58 30
@ (Johnson noise) #v # 3 & # M (Thermal fluctuation
noise or flicker noise) > — M ARRFERAKREENHH
MR B NEP TERTAH
NEP = i./R> in= (2qleAf) (2)
EF .PABRARKEERE RAAZRE
(Responsivity) » # 2 X (2)ARA 2 X (1)Bp T 45 2|
= (WA £)**R/i.=R/(2qJe)"’
EERYEmAH AN Ty EmA Acn’ Bt DX g
s % Hz"® cn/W > X 1 Jones = Hz"’cm/W o &b A X iF 4%
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R B ERAHEERAARRAAHAER  MAMART
HEBRER G REBRA -
BEHLAEOE - EOBHBREATAARARETMEER
1I8RE  WARKAERTAHAMMRAE  TAHEEHMBE
B 18 BEE A 18nm &% » a4k &k A 550nm = & 6518 R K
% 2.4x10" Jones (1 Jones = Hz"’cm/W) - 48 & %k fo A
THrRIER 18 ot eF ey 1R & (4. 5x10" Jones) & 4% 4
AR B BRERETRIHFZIERALGBATE v
@ NEFMMEARIBZH MAEARAMRABHALRAR
A NABERAFBEZIAA AT EIE R T X FK
ARAEEARNBHFER AL BEA LAV T FER
THABPE-43. 8 B4 E 1.82mA/cm’ - F 85 B A & 1K & 8%
B ABRARZARABHOARNELTRIBHE -
AL EARERAZIBEETRA M I A AR
RABRAZYHFEANLE AHCARBAEAMBTZ
B THARZERLEREH RO ATEHZFH
@ FHREAN-

[BX M ERA]

21 BAREBEALTAMBEIHLE  EF-HARAAR
Az aTER

F2BGRBEALAMBEIRN  RAARBTH
WA AT E

2 IR GABRBEALAMBEIHRMN R TEABRAL
HARRBEEHTHMEERLZANETATER

10



1458105

A BGRBEAEARBEZ Rl AT AMER M
LB EAEE 0.2KRET  TH&AINEFHRBKE
A R

5O BGRBEALTABEZIRN  ATFERR TN
MIERBEE AR AKAEKTFTAHABRE -

[ 2 AtARAA]
10 % 4%
@ [2ZAFTHH
14 8355 TR
16 A EXEE
18 & 17 reL 35 &
20 242 E 4%
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EHEEIERHE - 2014 £ 5 B 21 H

P HEEA R loweS g 4E #‘I Vi~ >
' -
1.*&%ﬁWm#z%ﬁﬁ%’@é ~
A4 — KR

NZAREM R —BRAETAE  ZEAFTAH
th— B EHE A 1 £k (un)E 100 4k (un) ;
NZERAEETEBEE R — 24 (coating) &R A —
SEHT TR
NZEEHEPTREIEMR—FAREHE » 15
®o## — X K s 61 T B F &8
(poly(3-hexylthiophene) (P3HT) B [6, 6 ]-phenyl
C61-butyric acid methyl ester (PCBM)) :
B — A A Ir-120 RSN AR 61 T
BRPEUAMAR—FARREH S AR
B ERILOME ARG EREIHE L

RUABREIGHR EAAAHEENL R - EHMEE
B A

AEETHRER LB AR —BREEAEAMAZL
18 B L4

2. WwHHEANEBAL | AmEZAARNAFIM AL &
B HASEETR TR I AL OERBEN
(spin-coating)ik o

3. ~ #HRIHZAEARMEZAARA Y > LF:

— AR
—~SHETHABEREARARL RV BEREE
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EHEERS 1 2014465 5 21 H

Rz Mok A4 B 164 (ITO, indium tin oxide) » 3%
ZHETHES - BEREA 1 5K E 100 55K S

—EEE TREABEAZEASEER LS

— AR EIHORREBELASEGEZN TR L AFHEA
#EH R ZIMHERE — XEx 61 THKYTF &
(poly(3-hexylthiophene)(P3HT) &  [6, 6]-phenyl
C61-butyric acid methyl ester (PCBM)) & — # # % # -
Eraafizaneads [r-125;

—EHMEAERRELASUAKREIGR L VPR EH
M o B X # M o a 2,9-dimethyl-
4, T-diphenyl-1, 10-phenanthroline (BCP) ; &

—BBRALBRREARTENMEER LE AL R
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% SBGAZEEHHEILEERIA-NFTERITH
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