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Low Energy Consumption Plasmonic Modulator Based on Hybrid

Metal-Insulator-Metal Structure
Mohammad-Reza Rastegari, Sohrab Mohamadi Pouyan, and Abbas Zarifkar

mr.rastegari@shirazu.ac.ir, sohrab.m.pouyan@gmail.com, zarifkar@shirazu.ac.ir

Abstract- In this paper, a plasmonic modulator with low energy consumption based on Hybrid Metal-Insulator-Metal
waveguide is proposed. The modulator structure is composed of a Hybrid Metal-Insulator-Metal waveguide and Indium
Tin Oxide active material which results in good optical confinement and low energy consumption. Simulation results
show an energy consumption of 1.48fj/bit, extinction ratio of 17.54dB/um, insertion loss of 0.77dB/um and 3dB
propagation length of 171 nm at the wavelength of 1550 nm. Our design demonstrates a considerable reduction in
energy consumption and improvement in extinction ratio compared to previous works.

Keywords: Hybrid Metal-Insulator-Metal waveguide, Indium Tin Oxide, Plasmonic Modulator

NG
Al gy B WWWLOPSIIFN coles jo a8 coul jlael slls 5,50 50 allie oyl


http://www.opsi.ir/article-1-1865-en.html

[ Downloaded from www.opsi.ir on 2025-12-19 ]

Ol Seigisd (655l 5 (gwiipes S o3l 5 (! Siigisd 5 Sl S ety Can
WAV Goge V-4 ‘Ql)'il Gl ol oRails

5550 ol (Bras (655l alils 55 oS Sl
L.» w‘ AW u,u)ljf u.lj 445 U—‘ 6)5 )Uj 9 ZOfJ/blt
9 )95 Cudgdme S oy e (b (pl o (b
I3 el 5 035 sl (5,8 3Ll oS Ll Jobo

LBlewl sl 3 ras 5,

. . a A .

~&le3E oS5 szee HlesS 5 Le)ls YVE L o
Cadgaze 3] ,3 45 0l 03,5 Byma |, (HMIM) ;L6
oo Jools g0 ool aST aY 10 80% sgu> 4
Cudgize b ,8Yg0e (b gl Wl oo 1 5 ol

[4]s 2% )13 ool 5,90 cazg5 b o5
0ols 1t ses HMIM .z go 5l osliceasl L allio ol 4o
G a8l alS (65,51 Brae b 5,5V 00 ITO Jled

] 00 4.)|)‘ u...m.u &LQ)L}L.: 4

)U 6)%” -"
A=l > LITO ool (20,85 oo Ol s
[Blogisse le 35590-09,0 abai,

2
£ =&, ———— )

o’ —iyw

ITO YL (ilS 8 29,05 cu,s &, abal, opl o
O LoDy wilS 3 @, 0l 3.9 ;0ly g 009
09U (SasSTyy 55 7 =18x10% 5 155 uils 3
o 03 ISy ey Loy Sl
13980 damlie ) Ojg0

ne?

W, = . 2
g,m

e ol glad 20,05 o0 &) walal, il yo

wilige 09l Sge py Mg g Sl

8 p. Sharma
9V.D. Kumar
% Hybrid Metal Insulator Metal

doodo .

gize slaaSh gudS izl 5l (G 5,88 H5Y g
e 1y 6595 JUiSKmw aalo L 58 oS wib o 5,90
el S s asl 5 (605 HeVgams S om0
3Los ol sl 5 08 Ol Bran b ks Eos wiile
5 JLd Lo 5 6)5 S m Sligred S Il
¢ EMD s e eSS o b Sl ol
oo s Glss g olml el g pled S Sl

[1] el

P55 L olgs 5l e ygi¥sus LSl jo 9515
Gl ST g,e Jad dlgo ol o 5l cnl ouds slaiul
bl sla S5y o 4o (TCO)Slis bl
1 20,0T 6l ity Sl 5 Ll ol (S S
Lo oslasd 51,8 az g5 0590 sl oS0 2] sla g,
it i Olad Ul slaarasT 4 5lls Jlael
Slg—s i e 1 9 390 (0 Sl lelal> JB o
392 3l (95 Sl 3 el g g Ygde y9S e
SlaaST oy doygi¥eane cole [0 aes o lis
Caoglie s 1 yiaS s 4 1TO wGilis UL,
s39ams 13 (ENZ) 25,05 o5 yio 355 o 5o 2]
4295 090 b (D3l ) Connd oS Al g & ug 9

2] a5 )3
e 63 s¥se oKen 5 La Y VA Jlo o
Y o sl Wbl Jloasgly slao)les LITO
i o] 43 4S5 ais S =L SIHFO/ITOS
Olali g oog azgs LB (EMI) oo oo CanSs 0

! Extinction Ratio

2 Effective Mode Index

® Transparent Conductive Oxides
* Epsilon

® Indium Tin Oxide

® Epsilon Near Zero
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