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We discuss the application of a precise parameter
extraction technique [1] for organic thin-film tisistors
(OTFT) operating in the linear regime. Unmatched
precision is achieved by utilizing Y and H functioim a
proper sequence, resolving the parametric intarteren
other characterisation techniques [2]. Thgs Yunction
compensates for the first order degradation inctireent-
voltage (I-V) characteristics of the OTFT that &used
by contact resistancecRThe Y, function is inferred
from the Y-function of MOSFET [3], and for OTFT it
mobility enhancement factgr0 is
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where the current p(Vg) and transconductance
On(Vg)=0lp/dVs are experimental quantities and
functions of the gate bias voltage; @t given drain bias
voltage \f (source \&=0); V is the threshold voltage of
the OTFT; K=(W/LuC, is the OTFT “constant” at low
bias \z~V+, at which the carrier mobility ig,; C, is the
unit-area gate insulator capacitance; and W/L ésr#itio
of the channel width W to channel length L. For QTF
Yvc is a power-law function of § compensated for &R
which allows for precise determination ¢f from the
slope of HXg function, given by

IYVG dVe
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and then for compensation ¢fin Yy, thus, obtaining
linearyY g function, given by

Wve =¥ Vy6 ~ 2K+ y)x (Vg -Vr)- 3)

Linear regression ofY g VS. \f; Yields precise values for

K (thus, mobility) and ¥ (Table 1). Knowing precisely

the values of ¥, K andy, one also extracts precise value

for R¢, and consequent use of these parameters in the TFT

compact DC model [4, 5] yields very good fit fey dnd

also for g, (Fig. 1). The TFT compact DC model is

arranged as

Vars-Varh
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including interpolation with effective overdrive kages
for sub-threshold regime of operation of the OTEilven

by
Ve - V1 - Vg
VGTS = Vss|n|:l+ GX{
Vss (5)
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where \ks is a voltage parameter for the subthreshold
regime (\ss is approximately the subthreshold slope
SS3HV/dlogi(lp) at Ve<<Vr or V5SS at =V, see

[4, 5]). The potentials M=VstlpXRs=Ipx¥2R- and
Vpi=Vp—IlpxRp=Vp—-IpxR¢ of the intrinsic channel at the
source (\4=0) and the drain sides, respectively, account
for the voltage drops on contact resistancgsRR="2R..
Leakage current,4 is also included in eq. (4). The values
of the subthreshold parameterss\and Ly are varied,
until a good fit to the measuregd was achieved at the
subthreshold and off regions in semi-logarithmiot f

the b—Vp characteristic (not shown). The parameters of
the OTFT are given in Table 1.

The proper use of the characterization technique is
discussed, as well as possible second-order ddgmada
mechanism in the |-V characteristics of the OTFhjck
we are able to observe (Fig. 1), owing to the high
precision of the parameter extraction technique.

Table 1. Values of extracted and other parametetheo
OTFT, also used in the re-simulation of the measerd

Parameter Unit Value
K=(W/L) u,C, nAIV=T 155+3

-V \Y; -12.08+0.4
Y numeric 0.304+0.005
Rp=Rs=%2R: kQ 9.762+0.09
Ve \Y 1.48+0.1

l ot nA 0.127+0.05
W=500Qum, L=9Qum, G=17nF/cm2 (200nm SiOTS)
Top contact (gold), bottom gate (degenerated Seryaf
30nm organic semiconductor film of diketopyrrolom}e
B-unsubstituted quaterthiophene (DKPP-BT)
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Fig. 1. Experimental (symbols) and re-simulatede)
-V (circles) and g—Vs (squares) characteristics of an
OTFT (Table 1). Unsupported by models second order
degradation in the characteristics is observedgt Y.



