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XRD Study of Organic Thin Films with 3-Dimensional Preferred Orientations
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X-Ray Research Laboratory, Rigaku Corp.
3-9-12, Matsubara-cho, Akishima-shi, Tokyo, 198-8666, Japan

Cu-Phthalocyanine films on rubbing-treated glass substrates were analysed with Out-of-Plane and In-Plane X-
Ray diffraction techniques. Three-dimensional preferred orientation of Cu-Phthalocyanine films of 10 to 100 nm in
thickness was confirmed as followed; a-axis is parallel to surface normal direction, and b-axis is aligned to the rub-
bing direction within surface planes. Crystallite sizes of these films are constant along b- and c-axis, though crystal-

lite size along a-axis is the same as film thickness.
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Fig. 1. Atomic configuration of a Cu Phthalocyanine mole-
cule.
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Fig. 5-1. A typical “Out-of Plane” XRD profile for CuPc
on a rubbed glass substrate.
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Fig. 5-2. A close-up view of “Out-of Plane” XRD profiles around 20=6.8 deg.
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Fig. 6-3a,b. “In-Plane” XRD profiles for 100 nm- and 10 nm-thick o-CuPc films with different incident angles of X-

Ray.
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Fig. 9-a,b. AFM observations of CuPc films
a) CuPc 0 0 10nm, b) CuPc 0 00 10nm

gooao

gob e O0O0OO0OO0ODOOOODOOODODOO
gboooooo3ooooooboocoboobooooon
gboooo0o0obobogn (quasi-epitaxy: QE) O OO O
gbooooooooboooboooboboobooooooo
oooo®o

42. DO0ODOOOOOOOOOOO0OOd

0000000 (morphology) OO OOOODODOO
goboboobobO0o0o0ob0DbO0Oo000DO Atomic Foree
Microscopyl D O D AFM OO O0O0O000OO0O0OOOO
oboboobobooboboobobooboon AFMO
gbobooXxobooboobooooooooooo
obooooboooooooboooboboobooooooon
goboobDbooboooD SPA-300/SP13700 U O
gboooooooooooooooooooo

AFMUOD0OO0O0O000DOO0OO0O0O0DOO0OO0ODO0OD0OO
goooooboooobooobooboboobooooooo
gogobioonmdOnOboOooooooooobooad
goodooboooboooboobobooboooooaoo
0000 O (Fig. 9-a, b.)@

In-Plane 0 0000 0ODO OO OO Fig. 6-1, Fig. 7-1 0
boooooooooobooobooobooooooo
obooooooooooobooobbooboboooogon
gobooo2omd0O00000O0O0O0DOCOO0DOO
gbooooooboooooooooooooooxo
oooo0obo0oooOoobooooooobOoOArM
ooboboooooboooobobooooboooooo
oooobooArMOOOO0OOOOODOODOODOO
gboboo2nmO00000000000b000
O=000000000b00b00b00o00oo00oooon
oodooo0oO0OXOoooooO In-Plane00 0 00O
AFMOOO0OO0O00O0O0O0O0O00O0O00o00o0on

43. XOODOOooOooooooboobooboo

ooboobOoobooboocobooobooooog
gbooooooxoooooooooooooooo
gooooo

oobooobooobooboocobooobooooog
ooooobooooooobooboboooboooooo
obooooooooooboobobocobooooooon
ooooooooooooboboobbooboboooooo
gbooooooboobobooooooboobann
obooooooooooobooobboobobooooon
udboooooboooooooooooooboooboooon
gbooooboooobooobooobbocobooooboooo
oooooobooooboooboobboobobogooooo
gbooooobooooboooboooboboobooooooo
obooooooooooobooobobooboooooon
gbobooobooobooobooboboobooooooo
oood

oo0bo0obD0o0oobooobOoobDooboooDo X
obooooxXxooooooooooobooooooo
ooooooooooooboboobbooboboooooo
gooooboooobooobooboboobooooooo
obobooboobooooob0o0o0obooodn In-Plane
goooobooobooobooboboobooooooo
oboboooooooocooooonmd0Ogooono
ooboooooooooBOOOoOOoDOoODOoOO
oboboobobD2nmO00000O0O0OCO XO
000000000000%YoO0o0oo0o0o00o0o0o0o
uoxXxooooooooooooooooooooo
oono

ooboobDoobooooooogooogooog
gbooooooooooboobobocoboooooo
ooooobooooboooobooboboobooooooo
00000obo0 XOo0o00oOoOO000 In-Plane0 00O
obooooooooooobooobbooboobooooon
goooobooobooobooboboobooboooooo
oo

Table 200 00000000000

44. Ultima-IIIOO0O0OO0OO

oobooobooobooboooobooooooog
UbobOobOO0O0OOm-Plane000000000OOO

34 —



In-Plane XRD with Ultima- IIT

10000

= 100nm thick
1000 | 10nm thick
& 100 i
:_‘E. m#rwl ‘\k ’
10 ! TN
1
0 5 10 15 20 25 30 35
26y [deg]
Fig. 10. “In-Plane” XRD profiles for 100 nm- and 10 nm-thick CuPc films using Ultima-III.
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Table 2. Comparison with X-Ray Diffraction tech-
nique and Electron-beam diffraction tech-
nique.
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