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Figure S1. Surface image and film thickness of thickness-controlled InZnO semiconductors

aquired via AFM analysis; film thicknesses are (a) 4, (b) 8, (¢) 12, and (d) 16 nm.
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Figure S2. XPS O 1s peak data and deconvoluted fitting plots of InZnO semiconductors with film

thicknesses of (a) 4, (b) 8, (¢) 12, and (d) 16 nm.
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(b) InZnO (8 nm)
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Figure S3. Electrical characteristics of TFTs fabricated using thickness-controlled InZnO

semiconductors: (a) 4-nm-thick InZnO, (b) 8-nm-thick InZnO, (¢) 12-nm-thick InZnO, and (d)

16-nm-thick InZnO. 11 devices were fabricated and measured for each channel thickness condition.
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Figure S4. Field-effect mobility (ure) of TFTs fabricated using thickness-controlled InZnO
semiconductors: (a) 4-nm-thick InZnO, (b) 8-nm-thick InZnO, (¢) 12-nm-thick InZnO, and (d)

16-nm-thick InZnO. 11 devices were fabricated and measured for each channel thickness condition.



(a) InZnO (4 nm) (b) InZnO (8 nm)

5 5t
4 41 .
™
] 2] pd \\
s 3} s 3t : )
= =
(=] [=) /
O 2} O 2|/ 4
/3 3 SIAN I
1} L AN 1} 2 LY
1 i 1 N
0 5 p 5 y 5 ; 5 p 5 p > 0 -
1x10° 2x10° 3x10° 4x10° 5x10°5 6x10° 7x10° 2x107  3x107 4x107 5x107 6x107 7x10’
ToN/oFF IonoFr
(C) InZnO (12 nm) (d) InZnO (16 nm)
5t P s}
/ \
2] ‘ @ /
s 3 < 3
2 : 2
o 2t S 2l N
1} - 71, 2 1t 4 2 2 2 \
“1 1 1'
A A A 0’
4.0x10°  6.0x10° 8.0x10°  1.0x10* 1x10? 2x10? 3x10?
TonoFF ToN/oFF

Figure S5. The on/off current ratio (Ion/orr) of TFTs fabricated using thickness-controlled InZnO
semiconductors: (a) 4-nm-thick InZnO, (b) 8-nm-thick InZnO, (¢) 12-nm-thick InZnO, and (d)

16-nm-thick InZnO. 11 devices were fabricated and measured for each channel thickness condition.
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Figure S6. Threshold voltage (V) of TFTs fabricated using thickness-controlled InZnO
semiconductors: (a) 4-nm-thick InZnO, (b) 8-nm-thick InZnO, (¢) 12-nm-thick InZnO, and (d)

16-nm-thick InZnO. 11 devices were fabricated and measured for each channel thickness condition.
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Figure S7. Electrical characteristics of TFTs fabricated using a single spin-coating of different
concentrations of IZO solution (0.1 M to 0.4 M) obtain transistors with different InZnO

thickness.
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Figure S8. Transfer curve shifts of TFTs fabricated using thickness-controlled InZnO
semiconductors under NBS tests: (a) 4-nm-thick InZnO, (b) 8-nm-thick InZnO, (¢) 12-nm-thick

InZnO, (d) 16-nm-thick InZnO.



