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Abstract

We characterized the properties of PTCDA films with different thickness evaporated on p-Si(110)
substrate by XRD. XRD results show that PTCDA grows in crystal mode on p-Si(110) plane. With
the change of evaporation time, that is, with the increase of the thickness of PTCDA film, there is
a phenomenon in the grown film a Type and f Type two coexisting PTCDA. The growth mode of
PTCDA films grown at different substrate temperatures is a, f Type coexisting PTCDA. The
grown PTCDA films exist in the form of crystals. The diffraction peak of the sample with sub-
strate growth temperature of 50°C is about 20 = 27.5. The position of the diffraction peak cor-
responds to the (102) lattice plane of the monoclinic system, and the PTCDA molecular plane is
almost parallel to the substrate. When the growth temperature was 100°C, PTCDA molecules
grew almost perpendicular to the surface. The growth mode of the sample with the growth tem-
perature of 150°C is almost the same as that of the sample with the growth temperature of 100°C.
The decrease of diffraction peak intensity at 150°C may be due to the change of molecular plane
relative to substrate plane in some regions. As the temperature rises, the position of the peak
increases by 0.1, which is attributed to f proportion of PTCDA increased.
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1. 518

JE Y FF 2 5 (3,4,9,10 perylene-tetracar-boxylic-dianhydride, PTCDA) & —Fl 77 F G WL 4kl , £
A &GRS TEETRNAEREY, BT HERMAH:S4E. PTCDA 7 F£& AR s+,
1 38 N E T 4H B (CosO06Hs), 7> &4 392 [1] [2] [3] [4] [5]. PTCDA A 5 S ALFIKfi#E, B A 1R & ) #
FasEth. HESTHEEE N 450°C, %N 1.69 glom®. "B — R0 (ol AR 1 B0 i R 05 RS p AL
ML SR AR EERAST, HFHESEERN 321 Ao XML A RIF R, 7
L EANE IR K RO IR 8 P4 T N - BRI TR N Pgy =5 x 10%/em?, HEH
A TOE R R (er) LN 1077~107° em?/V-S. BRI A RIS — SRR A7 2 A RE RS 2.2 eV W T
KA 500 nm [ B8 56, IR R B0 2.5 x 10° em ™, 1 % 9% KA 632.8 nm (1 5 64 23 BLIRZS[6] [7]

T )G H R A R ) S5 M ok . EARIR NS A MLERY U B S, ESs
KPS A SEERRIL, SiJk PTCDA HHLICHLG BRI 2 1 Re 5 A WL E I B, TR
HEVIRAR8].

AICHEFE p-Si(110) 41 e b 78 K K PTCDA H#R ) XRD FAiE.

2. p-Si(110)#f &£ PTCDA EEEA) XRD FRIEFM 4T

1) XRD TR il %
BHBHE AN 5 Qem 1 p B Si(LL0)E NATE . JEVES I T G IR 28 R SRR 28 . 575
REMEAEEN 2 x10° Pa i), Z28hN Si F, £ Si FimfE 2 S0 iR B, In#vE PTCDA ZRIEIIA
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BEFF AR, MR L E] 400°C i, B2 = AHERL PTCDA W RIBARFER 1 /el e, Bk A ot
F A RS B AR GERIRE, HFT I, £ PTCDA 78k — &t ial G, LRUK 44 7E PTCDA 7
AR 07 B 5 R AR GERY, FRFEMIRE I 2 S, MR E P HGH R

XRD HfF 7 IR i R ) 46 S5 A a0 R 32 1 R

Table 1. Sample number and preparation conditions of XRD study

3 1. XRD MR EIH da s S R fl & 5%

FE S5 AR (C) HRIBEE(C) FE R[]
1# 186 450 20
24 186 450 30 #»
3 184 450 2 ok
2) PTCDA 4 F 4514 XRD 43#7

PATKH XRD RAEK b PTCDA JEE BN, PTCDA 43~ [ AR X T4 Ji ~F 1 A HE S 175400
SR CuKad, A =1.54060 9 x §4%, HHETEE M 20 =15° ) 20 =80° . |ij Ifi frik 264 &1 1%,
2%, 3RESL XRD B 1 FiR:
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Figure 1. (a) XRD pattern of 1# sample. Preparation conditions:
Evaporate on the p-Si(110) crystal surface for 20 seconds; (b)
XRD pattern of 2# sample. Preparation conditions: Evaporate for
30 seconds on the p-Si(110) crystal plane; (c) XRD pattern of 3#
sample. Preparation conditions: Evaporate on the p-Si(110) crys-
tal surface for 2 minutes

[E 1. (a) 144 @A XRD B $ll& &4 : 7£ p-Si(110)&E L,
& 20 #b; (b) 2#HEMEY XRD [El. $I& &M 7E p-Si(110)
mEL, &LZ30%; (o) MM XRD El. HIEEM: &
p-Si(L10)@ME £, &%k 2 574

FRAE 1 1 F055 2 thRES I XRD PEAREE, 753I0L T 45

W 1a)h, 1€ p-Si A& KA 20 FbH 4% 1 1#KE S . MR XRD 45 8 E0], HII0 s — AT 5
g, 7F p-Si 4T M B} LAK ) PTCDA 2 f i, Ui #4753 PTCDA Hi. MRIEE 2 %dE. #f
w7 S U R AV AE 20=27.58°, AT S W A7 B0 BT+ B AR i 2R (1) (102) S 4% 11, BLISF PTCDA 43 F~F1fi JL
AT TATIR

Kl 1(b)Hr, fE p-Si b 7&K [A] 30 FDIS il £ () 2#FE 5o M) XRD Z5 R FE W], I 7 = M7 a7
JEMEAT B PTCDA (447 B 27.44°)F1 o B PTCDA (W47 &y 27.83°)2 A, XIFSE T av p I
[8]. ATLAANIFIZ& A T AE K1) PTCDA AR & LR T SAFAE[ 7] AR AT IE KRATE 20 = 27.5°, ATiUE
R B0 IO T B R i R R (102) dibs-F 1T, BB PTCDA 40 7 F 1 J L FAT TAT R n 525 FE 3145 & [X 35
JUST (R 0ak /N 2 Vg B H 00 %) S ST, D) S i~ vy B PRI /D sl B e 17 85 s DXIURST 3 o Ve 7 B B o
HIA AR, WA — 5 TR R T 45 5 X IR o p 7 PTCDA [357E. 1 H ARSI IE M AT B
% PTCDA (847 & 27.44°)F1 o B! PTCDA (U847 & N 27.83°) 2 18], IXIFSET av g BUNILIE. AL EA
o, XVARFET BB PTCDA LLBIHE . WEfE i e AN 0.44798/NE 0.047°,  HLUG - =y B8 FE R sk £ B
o Vg 5 JEE T ek

K 1(c)fiR, TE p-Si LZERIIE 2 4350 & 1) 3#FES . DRI XRD £5 R W, PAAT I 1G4S 2 A
JERLTF 7 PTCDA (1478 27.44°)Fi1 o 1 PTCDA (18428 Jy 27.83°) 28], iXIUESE T av f RIIILAE.

FRRIHEI M 20 #0, 30 #0, 2 73%l, HHRT A PTCDA TS . B 28 e (140, B PTCDA
RGN, XRD MARLE KR HEHEFR BT o g BIILAFN PTCDA. BlE 2RI I g 2410
PTCDA A KL in. &% LL B B PTCDA K. OV SCHRIGE 7E 25 K B[R] 4 10 #b4f i PTCDA
JE 2 B DL o Y[ PTCDA K.
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Table 2. XRD detailed data of samples
2. HME XRD IFAHIE

sample 2theta FWHM d-alue Intensity /g
1# 27.580 3.2315 7 100
(@)
sample 2theta FWHM d-alue Intensity 1y
27.520 0.047 3.2384 657 45
2# 27.580 0.071 3.2315 650 45
28.260 0.071 3.1553 1451 100
(b)
sample 2theta FWHM d-alue Intensity /g
27.480 0.353 3.2431 440 99
% 28.320 0.376 3.1488 443 100
(©

3) ATEIEEXT PTCDA 2T & #H8m K XRD 44

BATRH XRD KA 5 2 o RS BE 381, PTCDA 437 i A X T4 oS S 1 I HEF B vt . 206 5%
FHl CuKal, A= 1.54060 1 x $14k, HHETGEIM 20 = 15. £ 260 = 80. 4#, S5#H1 6#FE M XRD BT &
2 ffioR:
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Figure 2. XRD patterns of PTCDA samples deposited on P-Si

substrates at different substrate temperatures
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WA KRN 50°C [ A#EE P AT K ZI7E 20 =~ 27.5, ATHTIEIIAL B X N T B4 5 £ 11(102) St A%
P, BEEE PTCDA J3 P L PAT TS I o A SR 55 8 21 45 i DX 30RST ROl /I A2 U6 5 389 1) =8 E ML
VU7 Bk 0 2 w3 5 () k2D gl s e 1 43 ot DX 3R ST R o Uo7 B B ARG B AR Ak, T — T T B
T4 XIET o g8 PTCDA HILAE[8]. T HILE AT M FEAL T g 2 PTCDA (W47 & 27.44)F1 o B
PTCDA (M7 E N 27.83) 2 [0, IXIESE T av B AIEAT .

AT A KR By 100°C f S#8E F ATSTIE K ZI7E 20 ~ 32.98, 78 i N (102) - 777 5 e i 25 1R
N, BSRATHTIEN N T (014) AT IHEI[1], X E R PTCDA 20 7L FERE TREAK.

AHRAKIRE N 150°C f 648 Fr AT SIS AL T2 20 =~ 32,98, H:(102) F M KT S 1§58 T L-F- WA
B, HORATH G BT (014) Sa A% T, Ui BHAE KR FE A 150°C (1) 1144 v S5 A KR BE DN 100°C | 10#FF
A HAK AL E A IRy 150°C MIRE F 7 565 0 FE Ul /IS mT RE A R T 7E SR 28 X350 73 T [T AF 0T
TAT TR AR

B IR T AL B AT 0.1, 38m, IXVAKT B AL PTCDA LU 3G N DA~ v o AR KR
9 50°CHII) 0.494. /N3] 150°CHFfF) 0.09, FLUE - i 56 B 1k /> £ bl 5 06 58 5 (1) sk /D> - [RIEF, Raman
FEEAT[9], AT ATERA R A A

FE i 1) XRD FEBEAE R 35 3 s

Table 3. 4#, 5#, 6# sample XRD detailed data
5% 3. 4#, S#, 6#FEREY XRD iEAEIE

FEMYn S IR (°C) 20 FWHM d I 1,
44 50 27.50 0.494 3.2408 168 100
27.50 0.071 3.2408 85 3
5# 100
32.98 0.094 2.7137 2830 100
27.50 ke 3.2408 75 20
6 150 32.90 0.141 2.7201 370 100
34.34 0.094 2.6093 121 33
3. &g

XT p-Si(110) e i b 28 e AR K AN [F] L FE PTCDA B IR 3E1T XRD SRAE, 1 5 i) X AT 412 8, PTCDA
15 p-Si K ¥ LLE AT A, B 28I A3 0, B PTCDA RS FEIE N, XRD litss F &
BITEE R L T o p BIIHEA7Z1Y PTCDA. 10 F28HHS PTCDA 2 bl o B/ PTCDA A, Fifi
7RI TGN B AL PTCDA AE K LL @l n. 2Ll g 841 PTCDA A K.

AN IR N A K PTCDA A K 7708 o B BLHISEAF PTCDA. =4k 43 H Bl
— AT, BT DA =FhE B N A K PTCDA B DL AR A .+ AE IR B 50°C 11 448
FTSHIERZITE 20 = 27.5. ATHHUERIA B0 BT AT R 19(102) A% T, MRS PTCDA 43 FF1i JLF-F
1T TANE. AKIREN 100°CH) 5#FF Fr, PTCDA 7 F )L FEE T RINAK . AKIEEN 150°CH 64FF
LA KR 100°C [ 1084F 1 A K7 XU LP5e AR IRl . RN 150°C [RE F T 565 06 5 ek /)N ] 1 A
TAERELL X IRy 7P AR T4 P T R A eAE o B IR e A B 0.1 3 hn, XIART g &Y
PTCDA LU e hm . WEefE Y i 9 A KR 2 29 50°C I ] 0.494, J3/NEI| 150°C ] 0.09,  FLIGE Y= 5 5 5
Rk o i 55 0 5 B (0920 o TRIERE,  Ramnan 63 43 Bt AT DIAIE B _E3R A 4
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