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Abstract: By adjusting the para-hexabiphenyl( p-6P) induction layer and zinc phthalocyanine ( Zn-
Pc) evaporation process conditions, the relationship between the crystal growth of organic semicon-
ductor small molecules and the electrical properties of ZnPc OTFT devices was studied. The results
showed that p-6P films can form larger crystal domains and better surface coverage on silicon dioxide
substrate under the substrate growth temperature of 180 — 190 °C and the growth thickness of 3 -4
nm. This was beneficial to induce the crystal growth of ZnPc molecules and make the arrangement of
the crystal domains more orderly. At the same time, the crystal structure was analyzed by X-ray dif-
fraction. The results showed that the rise in temperature of the p-6P substrate would significantly im-
prove the crystallinity of the ZnPc films. Combined with the study of electrical properties, the in-
crease of ZnPc vapor deposition thickness will significantly increase the saturation current and device
mobility of the device. Under heterogeneous induction conditions, when the p-6P film thickness is 3
nm and the ZnPc film thickness is 20 nm, the saturation current of the device is 1.08 x 10 ° A, and
the mobility is 1.66 x 10> em® « V7'« 57",
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Fig. 1 (a)Device configuration of ZnPc OTFT. (b)Molecu-

lar structures of ZnPc and p-6P.
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Fig.2  AFM morphology of p-6P films( (a) — (d)) and ZnPc films( (e) — (h) ) at different substrate temperatures of p-6P in-
duction layer. (a), (e)130 °C. (b), (£)150 C. (¢), (g)180 C. (d), (h)190 C.
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Fig.3 ZnPc films X-ray diffraction pattern(a) and ZnPc OTFT electrical property( (b) — (d) ) at different p-6P substrate tem-
peratures. (b) Output performance( Vo = =50 V). (c¢) Transfer performance( Vs = =50 V). (d) Threshold voltage

and mobility.
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(£)2 nm; (c) .(g)3 nm;(d) ,(h)4 nm,
Fig.4 AFM morphology of p-6P films and induced growth of ZnPc films with different thicknesses of p-6P films. (a),
(e)I nm. (b), (f)2 nm. (¢), (g)3 nm. (d), (h)4 nm.

0 107 1.5x107
@) (b) 10 —=—1nm —4— 3nm x
6L
. 10 : —+-2nm —~v— 4nm 11.2%10°
-5.0x107+
107F
. 19.0x10* =
S 1.0x107°F 5 10 iﬁ
< < 107 16.0x10° 2,
~
_15x10° 107 13.0x10%
—a 1lnm & 3nm 10!
2 —~— 4 R -
—2.0x10°® 1 | | - 1 m | mm 10712l 1 1 1 Y 0
’ -50 -40 -30 -20 -10 0 -50 -40 -30 -20 -10 O 10
Vis/ V V!V
(¢) 2x10° 2.0x10* (d 0 710°
J102
« P -0 C 1~
\'E 1x107°- —11.5x10* \. 4100 *
£ - -20p b die =
: O s - I L
- 0k . 11.0x10* < z =30 'T@ ELLNC)
3 A < e ] —
g= = 4107 =
: 40 = 0?2
F -Ix10°r 5.0x10° — 110° 2
_50- i
410*
/. s 110
= 6| i i 0 -60 L | ! 10
20T 2 3 i i 2 3 4
Thickness/nm Thickness/nm

K5 ANIREEEE p-6P 5 FAEKHY ZnPe OTFT YHLPERE . (a) filHPERE (Vs = =50 V) 5 (b) FREPERE( Vs = =50 V) 5 (c)
IR AT G b ; (d) BB R AN B
Fig.5 FElectrical property of ZnPc OTFT with different thickness of p-6P films. (a) Output performance(V,s = =50 V). (b)

Transfer performance(V,s = =50 V). (c¢)Saturation current and switching ratio. (d) Threshold voltage and mobility.
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Fig. 6  Electrical properties of OTFT devices with different ZnPc deposition thicknesses. (a)Output performance( Vs = =50 V). (b)

Transfer performance( Vs = =50 V). (c¢)Saturation current and switching ratio. (d)Threshold voltage and mobility.
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