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The contact resistance can be determined with the transmission line method (TLM).l’2 Figure
S1 shows channel width-normalized total resistance (Ry.1W) as a function of channel length
using bottom- and top-contact AgNWs, Ag, and Au electrodes. RyW is the sum of the

channel resistance (Rc) and the contact resistance in linear regime.

RigtaW = ReW + —————
T T G (Ve = Vin)

where RiW is the total resistance normalized to the channel width, RcW is the width-
normalized contact resistance, L is the channel length, x is the intrinsic channel mobility, Cp is
the dielectric capacitance per unit area, Vg is the gate voltage, and Vi, is the threshold voltage.
In the TLM analysis, RiotaW is plotted as a function of channel length, so that the linear fit
yields RcW (by extrapolating to L = 0).

In Figure S1, the width-normalized total resistances of OFETs based on all electrodes at a
gate voltage of —40 V are plotted as a function of channel length. The linear fits yield width-
normalized contact resistances of 1.5%10° Q c¢m for AgNWs (bottom-contact), 3.6x10° Q cm

for Ag (bottom-contact), and 1.3 10* Q cm for Au (top-contact), respectively.
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Figure S1 Channel width-normal total resistance as a function of channel length for
pentacene OFETs with (a) bottom contact AgNWs, (b) bottom contact Ag, and (c) top-contact

Au as source/drain electrodes at Vg =-40 V.



The injection barrier of can be speculated from the work function of metal, which was
measured by UPS experiment, and HOMO level of organic materials. Figure S2 presents a
summary of the results for the interfaces between electrode and pentacene. The hole injection
barriers (@Dyamicr) between electrode and pentacene were calculated using the equation,3

Duarrier = EHOMO (organic) = Prmetal
Here, ExoMoO (organic) ad EHOMO (organicy are HOMO level of pentacene (or PVP) and the work
function of the metal, respectively. HOMO level of pentacene is estimated from literature
survey. The hole injection barrier is 0.62 eV for pentacene/Ag. In case of AgNW electrode,
the hole injection barrier is induced by adsorbed PVP on the AgNWs. As shown in Figure

S2(b), PVP/AgNW shows high hole injection barrier of 2.36 eV.

(@) (b)

: LUMO 2.9 eV : LUMO 2.9 eV
Pp=4.48 6V § Qpopier=0.52 6V 9r=450 &V { Pye=236 €V
| Pl _I_ -- E
! HOMO 5.0 eV Puowo| : HOMO5.0eV
: =6.86eV
Ag i Pentaene AgNWs &  Pentacene

Figure S2 The band diagram of the interface between metals and pentacene: (a) pentacene/Ag

and (b) pentacene/PVP/AgNWs
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