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2 Supplementary Information

SI 1 Impact of contact resistance on transconductance

Here we present the derivation of Equations (2.12-2.13), which
provide a basic model for the impact of contact resistance on
transconductance in a TFT.

The starting point is Equation (2.6), which we report here for the
reader’s convenience:

w

1 2
Ips sar = 2——|—y'u Cr A (Vas — Ipssar - Re — Vr) (1 + V).

It is useful to define here the parameter

w
K:= ,LLC[ f(l ‘l‘/lVDs),

which allows us to rewrite the drain current in saturation as

1
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IDS,sat =
Differentiating Equation (SI1) and arranging the terms in
dIps sar/9 Vs on the left-hand side leads to:

aIDS,sat
) VGS

1
. (1 +K - (VGS - IDS,sat ' Rc - VT) . Rc)

=K - (VGS - IDSA,sut *Re — VT) 1+y'

From Equation (SI1) also follows that:
1
K - (Vgs — Ipssat + Re — V) ﬂ

IDS,sat
(VGS - IDS7sat “ R — VT)

=2+y)-

Therefore, we have:
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aIDS sat IDS sat
— - [1+ 24y - : - R
Vs (Ves — Ipssat - Re — Vr) ‘

IDS,sat
(VGS - IDS,sut “ R, — VT)

=2+y)-

By rearranging the equation above, we obtain:

al
DSsat <(VGS — Ipssar - Re — VT) + (2 + y) - Ips sar - Rc)
aVis
= (2 + V) : IDS,mt (SIZ)
ol
DS sat . <(VGS — VT) + (1 + V) ' IDS,sat : Rc) = (2 + V) : IDS,sat-
aVis

Directly from the definition of transconductance, this leads to
Equation (2.12)

_ (2 + V) . IDS,sut
Ves — Vr+ (1+479) - Ipssar - Re

8m

As for Equation (2.13), it can be directly derived from Equation
(2.6) (Equation (SI1)) and Equation (2.12) (Equation (SI2)). From
Equation (SI1) follows that:

1

1\77 .
(E) ((2 + Y) : IDS,mt) = (VGS - IDS,sat . Rc — VT)- (SIS)

Plugging in Equation (SI3) into Equation (SI2), we obtain:

1\77 2
8m * ((E) ((2 + V) : IDS,sat) + (2 + V) : IDS-,S‘” ’ RC)

= (2 + V) . IDS,sat~

We can rewrite this equation as
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A ((2+) I )_
8m K 4 DS, sat

(2 + V) : IDS,sat * Rc
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L 24y
(%)ZH . ((2 + V) . IDS,sut)

= (2 + V) : IDS,sah

from which
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m 1

1 =
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(2 + )’) . IDS,sat
1

1 e
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or

8m (1 + "WEK2+)) - Ipssal Rc)

- e K. {(2 + V) : IDS,sat}lﬂ- (814)

We now return to Equation (2.11), which gives the transconduc-
tance with zero contact resistance, gnmo, for a given current Ipg s4;.
Under the hypothesis of negligible channel-length modulation,
Equation (2.11) can be conveniently rewritten as:

8mo = VA w-Cr-[(2+y)- IDS,sat]Hy
= “H/K-[2+7y) - Ipssar) (SI5)

Comparing Equations (SI4) and (SI5), we obtain
8m * (1 + 8mo - Rc) = 8mo;

which is equivalent to Equation (2.13).
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