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4 Armchair graphene nanoribbons
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7 Gradual channel approximation

__Ap _ evg
=epvrew (—f)[1-ew (-] 0
JUK )5 o Ll OS;SJI L;lb Zb = (aeVb/4neWb) J e
s Vb ‘JW S e Ui > S gl Be s 5 osﬁi” losS Cop VT
Cwl \jbs uul: 05‘9)') d‘.m)U9 w).: & Vg

B 3 il Bl s 4 gy — asidia b > (omb ojly s 5y Lil8IL
(1Y) o I3 JUS Jgo 53 55,50

St ol J&e -Y-Y

@ 3929 OB by Pl 4 (SogS (Sl gl (B olé

il 5 &g
jdark — 17( add) ) kBT
27T3/2Wb A
dark ev

X exp ( ) [1 —exp ( B;)] (¥)

Oi )3 4{
dark _ __ WpWy Vp | Vg
AB - € [(Wb+Wg)] (Wb + Wg) (O)

sl S S (63 BB g S bl 3 JUIS (655 5 sk > lis)
SPe ol -L-Y

3)91 Caod & (V) doleo 1 (F) dolee 50,5 WS L g5 o0 1y by ol
AJ =] - Jlark
.L 9

A ~ [1 exp(—eVgq/kgT) ( )LgGw (ezvb) (;)

1+exp(—eV4/kgT) kgT

5 99 oy C il Oad lo (5999 Mg ¢35 G0 = to o )] 5 &S

L cuol ply O
a, = (:u—nh) Regiter (v)
031> 5 g0 41 g (Sl o 2Bl S Cuand REO™T ] )5 o8
{\W]oes oo
R eaiMe” (o) = (g) o AB(hw-Ay) ™)

n=1
[n2w2-n2

b cesl ply G55 355 €5 Go (AgV) &Yl 5l

6 Photo electrons
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Theoretical investigation of operation of graphene
nanoribbon photodetectors in the range of infrared and
terahertz
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Abstract: For far infrared (FIR) and terahertz (THz) spectrum, the photodetectors conventionally are made from
narrow gap semiconductors and quantum well structures. These detectors operate by electron (hole) transition via
intra-band (inter-subband) on the basis of quantum well structures. Nowadays using the graphene nanoribbon field
effect transistors effective detectors in the range FIR and THz optical spectrum designed and fabricated. The
ability to change the bandgap of graphene nanoribbon by altering nanoribbon width has aided multicolor optical
detectors to be made. In this paper the operation of a graphene semiconductor nanoribbon phototransistor has been
investigated and also some of its characteristics like photonic current, dark current and responsivity has been
calculated and plotted. The obtained ratio of the photonic current to dark current for the back gate voltages at 0.5,
1, and 1.5 V reaches to more than one order. The calculated quantum efficiency, responsivity and photonic current
of these photodetectors show higher quantities than that of conventional photodetectors.
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