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[bookmark: _Ref62344156][bookmark: _Ref64967103]Figure S2 Cross-polarized micrograph of C9-DNBDT-NW single crystals on as-fabricated IZO TFTs before OSC patterning 
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[bookmark: _Ref58142031][bookmark: _Toc62220522][bookmark: _Ref64967119]Figure S3 (a) Optical micrograph of a hybrid complementary inverter. (b) FIB-SEM images of the cross section of the C9-DNBDT-NW channel and a magnified image of the edge of the gate electrode 
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[bookmark: _Ref58142204][bookmark: _Toc62220523][bookmark: _Ref64967133]Figure S4 Schematic of (a) the structure of the dry-film resist and (b) two-step photolithography 

Section S1 
Evaluation of contact resistance in C9-DNBDT-NW TFTs
A contact resistance (Rc), which determines the effectiveness of carrier injection, exists at the interface of the semiconductor and electrode and is affected by parameters such as the electrode work function and electrode/semiconductor interface state. Rc is often estimated using the transfer line method (TLM), in which the resistances in a TFT can be described as 
										(S1)
where Rch is the channel resistance. If we assume that the accumulated carriers are distributed almost homogeneously in the channel (VD << VG – Vth), then
										(S2)
where µint is the intrinsic mobility, which represents charge-carrier mobility in the accumulated layer. This, in turn, can be estimated by four-terminal measurement. Combining Equations (S1) and (S2), Rtotal can be defined as shown in Equation (S3).
									(S3)
The W-normalized contact resistance (RcW) is widely used to compare the contact resistance of TFTs of different dimensions. Thus, we can convert Equation (S3) as follows.
								(S4)
RcW can be obtained by the linear extrapolation of RtotalW–L curves and their slopes yield int. 
The contact resistance of C9-DNBDT-NW TFTs fabricated using this method was studied using TLM. Figure S5 (a) shows TFTs with channel lengths of 20, 10, 6, and 4 µm, which were used to estimate RcW. According to the transfer curves in the linear region (Figure S5 (b), VD = –1 V), all TFTs exhibited negligible hysteresis and VT of approximately –1.5 V. Besides, TFTs with L = 20, 10, 6 and 4 μm have μlin of 9.0, 8.8, 6.3 and 5.3 cm2 V–1 s–1, respectively. Figure S5(c) illustrates the RtotalW–L plots and their linear fittings. Clearly, the linear fittings match the measured values at each VG. μint was calculated to be 10.2 cm2 V–1 s–1 using the slopes of the RtotalW–L curves and Equation (S4). RcW was estimated to be 230 Ω cm (Figure S5(d)), which is a low value for OSCs without extra doping1, implying the high effectiveness of carrier injection in C9-DNBDT-NW-based TFTs fabricated using the proposed process. 
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[bookmark: _Ref59188722][bookmark: _Toc62220524][bookmark: _Ref64967157]Figure S5 Contact resistance of C9-DNBDT-NW-based TFTs fabricated by two-step photolithography. (a) Schematic illustration of contact resistance in a TFT. (b) Optical micrograph of TFTs with channel lengths of 20, 10, 6 and 4 μm. (c) Transfer curves of the corresponding TFTs (VD = –1 V). (d) TLM plots at different VG values. (e) Dependence of Rc on VG 
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[bookmark: _Ref64930218][bookmark: _Ref64966825]Figure S6 Transfer characteristics of (a) C9-DNBDT-NW-based TFT at VD = –7 V and (b) IZO-based TFTs VD = 7 V 
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[bookmark: _Ref58145188][bookmark: _Toc62220527][bookmark: _Ref64966887][bookmark: _Ref64967192]Figure S7 Transfer characteristics of (a) C9-DNBDT-NW- and (b) IZO-based TFTs before and after exposure to air for 5 months 
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[bookmark: _Ref58147397][bookmark: _Toc62220528][bookmark: _Ref64967200]Figure S8 Electrical performance of TFTs with dimensions of L = 4 m and L = 3 m for the p-channel and L = 8 m and L = 1.5 m for the n-channel. (a) Output performance. (b)–(e) Transfer curves in the linear and saturation regions of TFTs based on C9-DNBDT-NW and IZO
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[bookmark: _Ref58148421][bookmark: _Toc62220530][bookmark: _Ref64967211]Figure S9 Output signals of ring oscillators with different dimensions. (a) ROSC1: L = 19 m and L = 9 m for the p-channel and L = 24 m and L = 8 m for the n-channel. (b) ROSC2: L = 9 m and L = 9 m for the p-channel and L = 13 m and L = 8.5 m for the n-channel. (c) ROSC3: L = 4 m and L = 5 m for the p-channel and L = 8 m and L = 3.5 m for the n-channel. In all ring oscillators, W = 200 m and VDD = 10 V
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[bookmark: _Ref58141284][bookmark: _Ref64967258][bookmark: _Toc62220519]Figure S10 Schematic illustration of OSC and S/D electrode patterning processes 
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