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Fig. S1 (a) Transfer curve of PD transistor with gate leakage current in p-type
mode operation, gate-source voltage (Vgs) ranging from -50 V to 20 V, drain-
source voltage (Vps) at -50 V. (b) Transfer curve of PPD transistor with gate
leakage current in p-type mode operation, Vs ranging from -50 V to 20 V, Vps

at-50 V.
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Fig. S2 Dual sweep transfer curve of (a) PD and (b) PPD transistor with gate

leakage current in p-type mode operation, Vs ranging from -50 V to 20 V, Vps

increasing from -10 V to -50 V
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Fig. S3 Transfer curve of a PD transistor in n-type mode with Vg increasing

from -20 V to 50 V and Vs increasing variations.
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Fig. S4 Output curve of a PD transistor in n-type mode with Vps from 0 V to 50

V and Vg variations.
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Fig. S5 50 transfer curves measured to evaluate the uniformity of PD transistors

and extract reliable electrical parameters
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Fig. S6 Transfer curve of a PPD transistor in n-type mode with Vgs increasing

from -20 V to 50 V and Vs increasing variations.
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Fig. S7 Output curve of a PD transistor in n-type mode with Vps from 0V to 50 V

and Vg variations.
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Fig. S8 50 transfer curves measured to evaluate the uniformity of PPD transistors
with balanced hole and electron currents due to the parylene interlayer and to

extract reliable electrical parameters.
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Fig. S9 The transfer curves of four PPD transistors located at the four edges of a
4-inch wafer, the voltage bias conditions of Vg5 from -50 V to 20 V and Vps from

-10Vto-50 V.
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Fig. S10 (a) actual images of PPD transistor with banded state, flat state. Transfer

curve of (b) PPD and (c) PD transistor realized on the flexible substrate (Business

card) with Vgs from -20V to 20V, Vps from -10 V to -30 V.
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Fig. S11 Histogram of drain current extracted from the (a) PD and (b) PPD

transistor, the voltage bias condition was Vgsat -50 V, Vpsincreasing from -20 V

to-50 V.
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Fig. S12 (a) Transfer curve of parylene/PTCDI-C13 transistor at Vps = 50 V (b)
Transfer curve of parylene/PTCDI-C13/parylene transistor at Vps =50 V.
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Fig. S13 (a) Transfer curve of parylene/DNTT transistor at Vps = -50 V (b) Transfer

curve of parylene/parylene/DNTT transistor at Vps =-50 V.
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Fig. S14 XPS results for compositional analysis of organic small molecules (a)

PTCDI-C13 and (b) DNTT
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Fig. S15 Analysis of (a) PTCDI-C13 and (b) DNTT UPS examined to extract energy

band diagrams.
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Fig. S16 UV-visible results of (a) PTCDI-C13 and (b) DNTT analyzed to investigate

the energy bandgap.
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Semiconductor Vps(V) lnote/ letectron (A*AY) Vs (V) Reference
PDPP-Pya (ambipolar) -60 =10 -22.2 [1]
4HNi (ambipolar) -60 =10 -10 [2]
PDITTTT (n-type) / C8-BTBT (p-type) -180 N/A -25 [3]
ZnO (n-type) / PDPPBTT (p-type) -30 =10 -10 [4]
C6-DPA (p-type) / F16CuPc (n-type) -60 =10 -5 [5]
MoS, (n-type) / BTBT (p-type) -3 N/A -6 [6]
DNTT (p-type)/ PTCDI-C13(n-type) -10 0.004 -11 This work
DNTT (p-type)
-10 1.08 0 This work
/parylene (dielectric)/ PTCDI-C13(n-type)

Table S1 Table for the recent fabrication methods and performance trends of

ambipolar transistors.



PD transistor Iote (Vs = -50 V) leiectron (Vs = 20 V) V1s

Vps=-20V 661 = 216 = 107 345 + 104 X 107A  -23 * 2.83V
Vps=-30V 865+ 667 7107 673+ 174 X 1074 29 £ 6.04v
Vps = -40 V 990 = 783 7107 109 £ 0.25 X 10°A  -35 * 520V
Vps =-50 V 1.08 £ 0.87 X 10°A 1.57 £ 032 X 106A -42 * 4556V

Table S2 Specifying the average values of |, Wwhen Vgs is -50 V and Vpg is
increased from -20 V to -50 V, lgectron When Vg is 20 V and Vps is increased from
-20 V to -50 V, and V;s when Vs is increased from -20 V to -50 V in 50 PD

transistor.



PPD transistor IHole (VGS =-50 V) IElectron (VGS =20 V) VTS
2.00 £ 0.34 X 107

Vps =-20 V A 1.37 £ 0.84 X 108A -2.18 £ 2.83V
Vps=-30V 274 = 0.39 2107 345 + 046 X 1074 -5.98 £ 2.62V
Vps = -40 V 339 = 0.56 7107 604 + 071 X 1074 -9.54 + 256V
Vps = -50 V 386 = 0.86 % 107 945 £ 107 X 1074 14 * 245V

Table S3 Specifying the average values of |0 When Vgs is -50 V and Vps is
increased from -20 V to -50 V, lgectron When Vg is 20 V and Vps is increased from
-20 V to -50 V, and V;s when Vs is increased from -20 V to -50 V in 50 PPD

transistor.
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