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Supplementary Fig. 1. FT-IR spectra of bis-FPA films before and after being crosslinked.
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Supplementary Fig. 2. UV-visible absorption spectra of bis-FPA films before and after being crosslinked.
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Supplementary Fig. 3. Breakdown voltage of hybrid dielectric with 5 wt% and 10 wt% of bis-FPA.
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Supplementary Fig. 4. FT-IR spectra of a Hyb_1 and b Hyb_2 films before and after being crosslinked.
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Supplementary Fig. 5. Capacitance and breakdown voltage as a function of ZrO2 fractions.
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Supplementary Fig. 6. Contact angle images of a-d water and e-h DIM droplets on the surface of a,e crosslinked-PMMA, b,f Hyb_0, c,g Hyb_1, and d,h Hyb_2.
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Supplementary Fig. 7. Mobility statistics of In2O3/ZnO heterojunction TFTs with Hyb_2 as a gate dielectric.
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Supplementary Fig. 8. Temperature dependence of electron mobilities.
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Supplementary Fig. 9. Carrier density characteristics of In2O3/ZnO heterojunction TFT with Hyb_2 as a gate dielectric. a Drain-source current (IDS) and electron mobility as a function of gate-source voltage (VGS). b Carrier densities (nfree and ntrap) as a function of Fermi energy level (EF) from the conduction band edge (Em).
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Supplementary Fig. 10. Carrier density characteristics of In2O3/ZnO heterojunction TFT with SiO2 as a gate dielectric. a Drain-source current (IDS) and electron mobility as a function of gate-source voltage (VGS). b Carrier densities (nfree and ntrap) as a function of Fermi energy level (EF) from the conduction band edge (Em).
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Supplementary Fig. 11. Synthetic procedure of ethane-1,2-diyl bis(4-azido-2,3,5,6-tetrafluorobenzoate).
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Supplementary Fig. 12. 1H NMR data of 2-((4-(1-acetyl-2-hydroxy-1-propen-1-yl)benzoyl)oxy)ethyl 4-azido-2,3,5,6-tetrafluorobenzoate.  
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Supplementary Fig. 13. 13C NMR data of 2-((4-(1-acetyl-2-hydroxy-1-propen-1-yl)benzoyl)oxy)ethyl 4-azido-2,3,5,6-tetrafluorobenzoate. 
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Supplementary Fig. S14. 19F NMR data of 2-((4-(1-acetyl-2-hydroxy-1-propen-1-yl)benzoyl)oxy)ethyl 4-azido-2,3,5,6-tetrafluorobenzoate.

Supplementary Table 1. Summary of contact angles measured on various surfaces (crosslinked-PMMA, Hyb_0, Hyb_1, and Hyb_2) and surface energy values calculated on basis of them.

	
	water (o)
	DIM (o)
	γ (mN/m)

	Crosslinked-PMMA
	70.92
	37.54
	47.51

	Hyb_0
	53.87
	28.21
	58.77

	Hyb_1
	92.69
	41.29
	39.55

	Hyb_2
	97.89
	42.62
	38.39




Supplementary Table 2. Comparison of dielectric properties and electrical characteristics for various n-MOS with different organic-inorganic hybrid gate dielectric materials.
	Dielectric 
material
	Channel 
material
	k
	Mobility 
(cm2V-1s-1)
	Ion/Ioff
	VTH 
(V)
	SS 
(V dec-1)
	Ref.

	PVP-co-PMMA-PMF-HfOx
	IGTO
	8.84
	25.9
	~107
	-0.2
	0.4
	1

	PVP-co-PMMA-PMF-ZrO2
	IZO
	5.6
	28.4
	~107
	-2.0
	0.7
	2

	PMMA-GPTMS-Al2O3
	ZnO
	6.2
	4.5
	~107
	0.7
	-
	3

	PMMA-GPTMS-ZrHfO2
	ZnO, 
IGZO
	9.4
	12.8, 
2.45
	~103, ~107 
	2.5, 1.2
	3, 
0.68
	4

	PMMA-TMSPM-ZrO2
	ZnO
	6.8
	0.48
	~105
	3.3
	0.47
	5

	PMMA-GPTMS-HfO2
	ZnO
	11.3
	15.5
	~106
	0.5
	0.37
	6

	PVP/Al2O3
	SIZO
	-
	8.84
	~105
	-1.5
	1.09
	7

	PVP/ZrO2:B
	In2O3
	8.5
	0.44
	~105
	1.7
	-
	8

	PVP/Al2O3
	IGZO
	-
	8.39
	~105
	7.03
	0.68
	9

	PVP-PMF-Al2O3
	IGZO
	6.1
	5.13
	~105
	2.3
	0.84
	10

	PVP-PMF-HfO2
	In2O3
	6.5
	2.6
	~105
	0.1
	0.33
	11

	PVA-GO
	IGZO
	-
	42
	~107
	0.79
	0.106
	12

	GPTMS-HfO2
	IGZO
	11.4
	4.74
	~104
	0.3
	-
	13

	PMMA-ZrO2
	In2O3/ZnO
	14.0
	51.19
	~107
	0.46
	0.108
	This work


 

Supplementary Table 3. Comparison of bias-stress stability characteristics for various n-MOS with different gate dielectric materials.

	Dielectric 
material
	Channel 
material
	Stress 
time (s)
	Gate 
stress (V)
	τ (s)
	β
	Ref.

	SiO2 
	In2O3/ZnO
	86,400
	30
	2.55x108
	0.40
	14

	SiO2
	In2O3/ZnO:Al
	86,400
	30
	6.03x103
	1
	

	SiO2 
	In2O3
	13,200
	10
	3.64x104
	0.53
	15

	SiO2 
	IGZO
	10,000
	15
	2.00x104
	0.42
	16

	SiO2 
	In2O3
	32,400
	40
	2.34x105
	0.51
	17

	SiO2
	ZnO
	32,400
	40
	2.32x105
	0.50
	

	SiO2 
	IGZO
	7,000
	30
	1.30x106
	0.46
	18

	Al2O3
	IGZO
	10,000
	5
	-
	-
	19

	ZrO2
	IZO
	1,000
	20
	-
	-
	20

	AlZrOx
	SWCNT
	1,800
	-3
	2.63x103
	-
	21

	HfOy/AlOx
	ZTO
	3,600
	3
	1.13x107
	0.20
	22

	AlOx/HfOy
	ZTO
	3,600
	3
	0.65x103
	0.44
	

	ZrO2/HfO2
	IGZO
	3,600
	5
	8.31x106
	0.79
	23

	PMMA-ZrO2
	In2O3/ZnO
	43,200
	10
	4.06x105
	0.64
	This work
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