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Abstract

The preparation and performance of PTCDA/p-Si photodetectors prepared by PTCDA with differ-
ent purity were studied in this paper. The results show that the higher the purity of PTCDA, the
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smaller the dark current and the greater the photocurrent. The better the forward current voltage
characteristic of the prepared detector, the better the diode characteristic curve. Moreover, the
smaller the reverse dark current of the detector, the smaller the reverse photocurrent.
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1. 8I8

JEVY IS —5T(3,4,9,10 perylene-tetracar-boxylic-dianhydride, PTCDA) & —F %5 F A WLk, £ 4
HEBESTEGWRNAREY, BT REMMAEN M. PTCDA /¥ 2&—AFilHEa+, H 38
AR T K(C06Hs), 7> T8 9 392 [1] [2] [3] [4] [5]. PTCDA A58 Ak, HAIRm M #FE e k.
HASETHEERE N 450°C, %N 1.69 glem®. "B — R Gk AR A B R AR ES p LA HLE Sk
ME. BNRBREEWANDT, D THESEE AN 3.21A. XM R BEARFRD R, E2 0N
RICEAE BB B B E A T IZ N - B R ARE R TR A Py = 5 x 10%em®, HaEE 5 A 4
FOEREZ (terr) LN 1077~107° cm?/V-S. ‘BRI HIRIEE — SR SA5 2 I B 2 2.2 eV X Tl 500
nm IR, TRIKRECN 2.5 x 10° em ™, XT3N 632.8 nm ) 88 5% 5235 IR AR [6] -

FIXFAF AN SRR PTCDA, Jlid 528 28 K I 5 R EARTE O LY S AR R o] LA B AL
TENLS IR 45 34 22 o PP HLTEHLES 2270 AN AR 0 B Il i R (20 240 V), B 1R/NES FLIE(Z) 1077 Alem?),
T B o] W RN 2T A AR UK [1] [6].  FH UL RT LA PTCDA/P-Si A AL/ AR 25 [6] -

S.R. Forrest 58 At 5 T ¥ PTCDA HZFPUR BN T 44 p-Si A L, AT IR RERAS[7]. Bl Sk
177 =T PTCDA #HEIF () — &5 FC . LL S.R. Forrest 22 AN EIHE TN BT PTCDA [ 8- Ffi it
JRAS BT T RERIBTL, KA T —RINFTERR . 25, AT R EHIBE A 7R3,
KILPTCDA EAVFZ AL RGP, 7T DL Tl 45 S Fi L B0 7 O T 88 4R o 220 K 5K AR B0 AE
WEJeIF R 75T PTCDA #EFT PTCDA/p-Si s LRI #S (1) 2 AN LER A 7. DA HUS T — &5
FIRFFT R, 3B T PTCDA MEMIPERE . BFFT 7 PTCDA/P-SI 't L HR I 28 ) 1A J5 FH R4 00 25 ) 45 1)
TZZHERANIAL, X PTCDA/p-Si Ot FLER I 2§ I 1t R 64T 1 B 78 . A4k LLAE PTCDA/p-Si JtHLAR
DS R FE B SR B 45 5L, IRDNES (I Reie A o Tk — D4 . 7 2 12 I A 75 E it — P W 7 [ 7] [8]
[9] [10].

KT PTCDA 4liJEXf T a8 4 A REMAIE A AT AH G Ao . FRATT S TT 8 1 4l P X PR 28 M e
i) PR B 98 A

AL EERFTE PTCDA/P-SI e HLFR IS5 (1 i) £ R R 2R o B 9T 1 BRI 3 . B SE AN [R) 4
[] PTCDA fill % (] AI/ITO/PTCDA/p-Si/Al 254 [ FRERIZR . BFFT 7 4RI 25 2=k Re, #R1T T PTCDA
4l P S RN 2 M RE ) RS

2. FHEMS T {EIRTE
AT #5187 AITO/PTCDA/D-SI/AN S5 K (4RI 240 14 1 Fiw .
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Figure 1. Al/ITO/PTCDA/p-Si/Al barrier
device architecture
1. AI/ITO/PTCDA/p-Si/Al #4238

HERTREE

FATH 2% 71X M AI/ITO/PTCDA/P-SI/AL 2516 FRERIIES o 7E p-Si 4R E 128 & ALE B . 78 p-Si
PR R 25 28 kil % PTCDA i, TR A NUITEHL R4S, 75 PTCDA il idz il il %% 1TO Mk
FGHINSIE I, 7E1TO L% Al E AN .

JE PRI A2 K e Re i R A L RE I AR 1F o P SO HUPR I 253 (00 1 R 5 14k F BRI AN 25 2 1 45 44 5 1)
FHR o RETHHL / TEHLB PS8 FEAS [F AR BRI R T 2, 96 s BB T /G T3 NS 8 T
FHH TR AR I R S, AEAF XS T8 8 BOGAE 5 K T (B B RO A B B A . Ak, SRR
S8 FL RN 2% 77 A IR AR B T AR AE TS5 B i AN EERR T, DL MG AR I 25 1 st ee i, 9F H
TE L2 EXARHR R S AR EER AT P20, BRI T it i m. KT 1 um FIEEA, Si
B E A O I A A R, R R BE AL AN . e R AE i &= %L, PTCDA A
BYFEMER, RRAE SRR TR 72, AR R RSO T RERS K s i 210 2
Hor TR A R R S50, FIFH PTCDA 5 Si i TE BRI 7 03 245 2 AT B R A 2R, 7Em] WOk )
2T A6 X0 ' B AR B (e R [ 7] o

FEUYEMITO RGN, T 1TO JEX T KAE 560 nm £ 1100 nm i [l 4 1117635 i 2 =14 90% LA
by MRS EAE 10%, 2—MIREFME DR, IR E L 2% 1ITO, FEFdiiEn) PTCDA,
7E PTCDA 5 p-Si fEI S AL = A B - 237k, TEHSHTE R R T O [ 7]

3. LIEEY
Al/ITO/PTCDA/p-Si/Al GRS B IR BB ZE T ZRIE

1) EFTET R, BHEY 5Q-cm 1 p-Si WA KSR, W0 T &b, MMk
Fefih AL A 5

2) fEREF L2 R AT SRR PTCDA JE R i 4 5

3) 7f PTCDA LRAFIGSS &8 A 1TO, 1ENH N R 2 FIBH A

4) 7E 1TO K {E A BRI H & 408 Al Z, FFE ez & 1 s gt .

5) KRGO P B AR R R RE b, ST AR, R IR R, BN R e, AR
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TS AR MR T
4. PTCDA/p-Si SE RS2 R0 B S 4343 X 43 47

AV B0 — B2 DT 14 AR 25 0 06 F AR gt o AP OT-1 28 i A R M PR s A
X 1 PTCDA/P-Si Yt AR ZS (1) IR — HE R ARR 1

1) ARZEEE PTCDA il % FIZRII 23 K% R 5 1 et

FANFI 25 () PTCDA (255 73 73 5 98%, 85%, /1N T 85%) il % | Al/ITO/PTCDA/p-SI/Al 45 H4 #F -
FE i 25 261 Z iR (24°C) . ATRELE 186°C. KL SE 450°C . 78 KB [A] 20 #b. PTCDA JE ¥ %) 200
nm, JEEEAA 5 x 5 mm?, 7E 1.5V HLJE XA 4 1 PTCDA #ill % ) AI/ITO/PTCDA/p-Si/Al 4514
PRI 25 r A IS IR HEAT 7 Ao S g o () R 8 AT L o L FOR I, A4 R 1-3
VAN

Table 1. The dark current and photocurrent of the detector with 98% purity of PTCDA
5= 1. PTCDA 4 J3 98% AR B8 HE BRI HEIR

4li [ 98%FF b 1# 24 3# A 5i#

I LA (nA) 4 4 11 10 4

Y& HEIL(uA) (1000LX) 64 22 54 70 18
Y6 HLR (LA) (2000LX) >100 >100 >100 >100 >100

Table 2. The dark current and photocurrent of the detector with PTCDA purity of 85%
F= 2. PTCDA 4 g 850% YRI5 A& B R RS BB IR

4l 8591 i 1# 24 3# a4 5#

g HLIAE (nA) 6 6 8 8 9

J6HL(uA) (L000LX) 25 28 24 32 24
FEHLIL(LA) (2000LX) >100 >100 >100 >100 >100

Table 3. Detector dark current and photocurrent with original PTCDA purity less than 85%
= 3. JRA PTCDA Sl /T 85% #9425 S HE SR AN B i

gl < 85%KE 1# 24 3# a4 5

% LI (nA) 8 7 8 8 5

Je HEIL(uA) (1000LX) 64 57 53 50 72
JEHLT(nA) (2000LX) >100 >100 >100 >100 >100

H# 1~3 fizk, PTCDA ZiJEikm, il & 1R sems it N, ek, B gL pA
. WY 10000 B, JEHRAE LTS pA B9 BRFELE 2000 Lx B, SEHAERE D T 100 pA. X
FERIEE R R . BRSSO PERE R IE 5 . PTCDA 4l #m, J ks, 450 20t 3000 1 7 AL U
MO TR R K, SEURS IR D . PTCDA 4iEHEm, 24D, (FIRFEBE O, MO By
pili]

2) AlI/ITO/PTCDA/p-Si/Al Z5HHRIIER ) 1-V etk

1. fRik = FHAE 98%IK) PTCDA fill & I ER N 25, A il 2% 25 1 = iR(24°C). #1IKIRE 186°C .
AR UL 450°C . PTCDA 7&K IHA] 20 #5, JEEEZ) 200 nm, YBUE AN 5 x 5 mm?, I3 1 o 2
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Figure 2. (a) Conductingdirection |-V characterization of Al/ITO/PTCDA/p-Si/Al detector with PTCDA of purity of 98%;
(b) Opposite dark current 1-V characterization of Al/ITO/PTCDA/p-Si/Al detector with PTCDA of purity of 98%; (c) Oppo-
site photoelectic current I-V characterization of Al/ITO/PTCDA/p-Si/Al detector with PTCDA of purity of 98%,when illu-
minance is 1000 Lx; (d) I-V characterization of Al/ITO/PTCDA/p-Si/Al detector with PTCDA of purity of 98%

& 2. (a) £hFEJy 98%HY PTCDA #£miEIZ RN 2SRV IE IR - BESFE/Z; (b) 45E A 98%H) PTCDA #mE&
BYIRIN S Ay R (SRS ER SR - FRIE4SM; (c) 4R 98%HY PTCDA #E M & Huim N sShy K [ 5L 7 - BESSE; (d) 4
& 73 98%H#Y PTCDA #RHIZ RN BS AR - BRI ihsk

B 2 )T Rrn, RN 98%1) PTCDA ¥ i fill £ (PRI 25 1 1 1] R — PR AR il 28 52 A e
PEo A LR L LR MERE . 7 1000 Lx Y68 IS 1) HL IS A0 L LR MR NS &R

2. ARIEP R4 85%(1) PTCDA il & MERI A, FEabl 26 h: Eilh(24°C). #1EHEEE 186°C.
FRIIRE 450°C . 7&K INHE] 20 #b. PTCDA JE M%) 200 nm, SEEIE A A 5 x 5 mm?, 3R H: o 225 v
T

B 3 TRl N, 2l 85%(1) PTCDA FF il il 28 PRI &5 1) 1F ] FRLAL — PR AR IR B2 AR e
S I B R BE A A R 3 DN G N . S 7)Y L A B AN (i e FR 3 i in 2

3 AT R ALE /N T 85%FH) PTCDA ¥ i il £ BRI A, FF it 1) 2% 2% 1« = R(24°C) o 4o JECHRLSE 186°C 6
R RIRE 450°C . 7&K IFIA] 20 #b. PTCDA &R %) 200 nm, YeBEAR Ay 5 x 5 mm?, IR L A 22
T
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Figure 3. (a) Conductingdirection |-V characterization of Al/ITO/PTCDA/p-Si/Al detector with PTCDA of purity of 85%; (b)
Opposite dark current 1-V characterization of Al/ITO/PTCDA/p-Si/Al detector with PTCDA of purity of 85%; (c) Opposite
photoelectic current I-V characterization of AI/ITO/PTCDA/p-Si/Al detector with PTCDA of purity of 85%, when illuminance
is 1000 Lx; (d) I-V characterization of Al/ITO/PTCDA/p-Si/Al detector with PTCDA of purity of 85%

%] 3. (a) 4L % 85%HY PTCDA #E Ml & BRI ZRAYIE[EIFRIT - BBIEHFME; (b) 4EEEH 85%HY PTCDA #mitl & HYIR
MBSH R EIREERGR - FESFME; (c) 4 J 85%HKY PTCDA # &I ZAIIRMIZEAY 1000 Ix TR B - BESFM;
(d) ZERE 9 85%HY PTCDA # bl & rERNISR AR - BIEYFE
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Figure 4. (a) Conducting direction |-V characterization of Al/ITO/PTCDA/p-Si/Al detector with PTCDA of purity of less
than 85%; (b) Opposite current I-V characterization of Al/ITO/PTCDA/p-Si/Al detector with PTCDA of purity of less than
85%; (c) Opposite photoelectic current I-V characterization of Al/ITO/PTCDA/p-Si/Al detector with PTCDA of purity of
85%; (d) 1-V characterization of Al/ITO/PTCDA/p-Si/Al detector with PTCDA of purity of less than 85%

4. (a) 46 /T 85%H) PTCDA Mt ZHIHRN S IE EER - BESM; (b) 4hE /T 85%H) PTCDA ¥l &
RIS B I EIRE RS - FR R4S, (c) ZEREF/\T 85%HY PTCDA #I&HIENIEERY 1000 Lx B TR R ESEER - B
[E4E; (d) ZEEF/NT 85%HY PTCDA # 5l & RN SE AR - FB R4

] 4 ART AT, SRIES I TE T HLUR - PR T PRI O LB S F 0
M. SR IR LB S E O T

A5 AL =R LA R B O AP 41
BRIAIE . RV - LITRFIE A2

RIEL— AL, ARG =FE PTCDA il & I
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Figure 5. Mean value of |-V characterization of the detector
fabricated with PTCDA purity of 98%, 85%, <85%

[E 5. #ESRIA 98%. 85%. <85%HIHE M & HIIRINIZR
B9 1-V FrE S E R

MR 2~5 7 HTR, AFILEEE PTCDA il 4 AR &8 Y IE 17 R B Rr R A S R S . b
SRR SRR R Y 1) IEW) -V RRPEEEL. PTCDA ZHREE# S, il & PRI &% 6 1E 17 FEIAT - R
IR, 2R R . 2) S I EL L. PTCDA 4l il s BRI &5 i B i) i B
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Figure 6. I-V characteristics of the detector made of PTCDA with a purity of 98%; (a) Forward I-V characteristics; (b) Re-

verse dark current I-V characteristics; (c) Reverse photocurrent-voltage characteristics under 1000 Lx and 2000 Lx illumin-
ance

6. L 98%HYT PTCDA HI&RIERMIZRAY -V $1%; () 1EME -V 451%E; (b) REREHEF -V £84; (c) 1000 Lx F0
2000 Lx BE T REEER - BERT

5. &hig

P ik AL PE AR 2% BA AR A B T Au BRI 25 BA A% . FIAR 4R 1Y) PTCDA il % T
Al/ITO/PTCDA/p-SI/Al 514 (1)) AR EE . it Lo 1.5 V HUE R FIR DG L, I PTCDA 4fif%
A, A IR S I PR, SRR . IS HIRIAAE JLB LT pA B4, HREEDR 1000 Lx B, JaH
WAL+ pA =20, BBEETE 2000 Lx B, SerEi#l#eit 7 100 uA. PTCDA 4hifEl, 24l 2404
PR PR AU, WO RS, SEUE IR . PTCDA 4ifEde s, A, 73RO
W, WOEHIRE . AR ST PTCDA il £ 0O BRI #S 6 1E [7] FJRE - AR 20 2 AP . PTCDA
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