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Figure S1. Trace-retrace drain characteristics (Ip - Vp) of N2200 (36 nm) transistor when

probed with respect to bottom gate (a) for p-type operation (b) for n-type operation and

when probed with respect to top gate (c) for p-type operation (d) for n-type operation.
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Figure S2. Transfer characteristics of N2200 (115 nm) (baked at 130°C for 1h 30 min)
transistor (L=10 um, W = 10 mm) probed with respect to bottom gate (a) positive Vp (b)

negative Vp,
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Figure S3. Transfer characteristics of anisole solvent (solvent for PMMA) coated N2200
(115 nm) transistor (L=10 um, W = 10 mm) probed with respect to bottom gate (a)-(b) as

spun anisole, (c)-(d) baking at 180°C for 2 min. after spin-coating of anisole.
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Figure S4. v Ip vs. Vg of N2200 (36 nm) transistor (L=10 pm, W = 10 mm) probed with
respect to bottom gate having different top gate dielectrics with a drain bias Vp = 30V
(a), with Vp = -30V (b). The same with respect to top gate with different top dielectrics,

(c) PMMA, (d) PMMA+CYTOP, (¢) CYTOP+PMMA and (f) CYTOP.
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Figure S5. Transfer characteristics of N2200 (55 nm) transistor (L=10 pum, W = 10 mm)
probed with respect to bottom gate having different top gate dielectrics with a drain bias
Vp = 30V (a), with Vp = -30V (b). Transfer characteristics of the same transistors
measured with respect to top gate with different top dielectrics, (¢) PMMA, (d)

PMMA+CYTOP, () CYTOP+PMMA and (f) CYTOP.
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Figure S6. v Ip vs. Vg of N2200 (55 nm) transistor (L=10 pm, W = 10 mm) probed with
respect to bottom gate having different top gate dielectrics with a drain bias Vp = 30V
(a), with Vp = -30V (b). The same with respect to top gate with different top dielectrics,

(¢) PMMA, (d) PMMA+CYTOP, (¢) CYTOP+PMMA and (f) CYTOP.



Table S1a. Mobilities and turn on voltages while OFET operating in BGBC mode (with

55 nm N2200)) (L=10 pm, W = 10 mm)

Top dielectrics p-channel n-channel
Hhpe (x 102 cm? V-1 s) Von (V) Hepg (X 102 cm?2Vist)  V, (V)
PMMA 0.11 -61.5 0.17 -59.6
PMMA+CYTOP 0.02 -49.2 0.18 -18.2
CYTOP+PMMA 0.41 -68.8 0.10 -48.4
CYTOP 0.08 -72.1 0.11 -52.4

Table S1b. Mobilities and turn on voltages while OFET operating in TGBC mode (with

55 nm N2200) (L=10 pm, W = 10 mm)

Top dielectrics p-channel n-channel
Hhte (102 em?Visd) Vg, (V) Hets (X102 em? Visd) Vg, (V)
PMMA 0.05 -18.4 1.8 5.6
PMMA+CYTOP 0.39 -34.3 5.36 -8.2
CYTOP+PMMA 0. 65 -29.5 14.40 -16.5
CYTOP 1.40 -58.1 5.52 -11.4
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Figure S7. Transfer characteristics of N2200 (115 nm) transistor (L=10 pm, W = 10 mm)
probed with respect to bottom gate having different top gate dielectrics with a drain bias
Vp = 30V (a), with Vp = -30V (b). Transfer characteristics of the same transistors
measured with respect to top gate with different top dielectrics, (c) PMMA, (d)

PMMA+CYTOP, (¢) CYTOP+PMMA and (f) CYTOP.



_
&

||D|1f2 (1 O-SAHZ)

—_
o
S

||DI1/2 (1 03A1J'2)

=
V, = 30V
—— PMMA

e PMMA+CYTOP
t == CYTOP+PMMA

— CYTOP

Nw Ao

-

Ot = ‘ ‘ ]
90 60 -30 0O 30 60 90
Ve (

4 - :
BG
gl Vom0V
— PMMA
—— PMMA+CYTOP
o| | CYTOP:PHMA

[ |=— CYTOP

0

90 60 30 0
BG

30 60 90

30 20 -10 10 20
e (V)
(d)
4
.| evmascyToP)
& 3} —v,-30v|
< —\, =30V
2
=1
O ) - = ) . 4
90 60 30 0 30 60 90

TG

TG
(CYTOP+PMMA)

8} [—Vv,=30v
—\, =30V
[
4}
20
-60 -40 -20 0 20 40 60
TG
(f)
70
6l
g5
< 4
23
v 2
o1
ol
- . , . .
-60 -30,,0 30 60
Vie V)

Figure S8. v Ip vs. Vg 0f N2200 (115 nm) transistor (L=10 um, W = 10 mm) probed with

respect to bottom gate having different top gate dielectrics with a drain bias Vp = 30V

(a), with Vp = -30V (b). The same with respect to top gate with different top dielectrics,

(c) PMMA, (d) PMMA+CYTOP, (¢) CYTOP+PMMA and (f) CYTOP.
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Table S2a. Mobilities and turn on voltages while OFET operating in BGBC mode (with

115 nm N2200)) (L=10 pm, W = 10 mm)

Top dielectrics p-channel n-channel
Hp,ag (x 103 cm? V-1 s7?) Von (V) Hepg (X 103 ecm? Visd)  V, (V)
PMMA 0.03 -28.7 0.59 -4.8
PMMA+CYTOP 0.03 -53.8 1.15 -38.2
CYTOP+PMMA 0.17 -64.3 0.04 -55.1
CYTOP 0.79 -70.2 0.58 -59.6

Table S2b. Mobilities and turn on voltages while OFET operating in TGBC mode (with

115 nm N2200) (L=10 pm, W = 10 mm)

Top dielectrics p-channel n-channel
Hhte (X 10° em? Visd) Vg, (V) Hete (X102 em? Vis™) Vg, (V)
PMMA 0.02 -15.5 3.13 4.8
PMMA+CYTOP 0.10 -18.5 2.44 10.2
CYTOP+PMMA 0.21 -38.3 10.75 -24.2
CYTOP 1.87 -36.4 8.11 -10.2

3.9nm

0 nm

-3.5nm

Figure S9. AFM images of N2200 film on Si®*/SiO,. The nodular like morphology is
observed which is the characteristic growth process of this type of polymer by spin-

coating. The RMS roughnesses are 0.9 nm and 0.8 nm for (a) and (b) respectively.
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Figure S10. Air stability of dual gated N2200 transistor. Transfer characteristics of a

N2200 (115 nm) transistor (L=10 pm, W = 10 mm) with PMMA+CYTOP as top gate

dielectric measured in air and vacuum after 312 days of sample fabrication (sample was

stored in a nitrogen filled box). Sample probed with respect to bottom gate (a) for Vp =

30V, (b) for Vp =-30V, probed with respect to top gate (c) for Vp = 30V, (d) for Vp =-

30V.
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