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Hybrid Plasmonic Electro-Absorption Al/P-Si compatible with CMOS
Reza Kouhestanian'2, Seyedeh Mehri Hamidi !, and Arash Yazdanpanah Goharrizi?
! Magnetoplasmonic Lab, Laser and Plasma Institute, Shahid Beheshti University, Tehran

2 Department of Electrical Engineering, Shahid Beheshti University, Tehran

Abstract: The purpose of this research is to design a miniature hybrid plasmonic Al/p-Si compatible with CMOS with
reduction power consumption at telecommunication wavelength 1550 nm. For this aim, n-p-n modulator with highly doped
silicon was simulated by employing the finite difference time domain method. Using the metallic properties of silicon created
by increasing the concentration of dopants, the plasmonic modes are supported and modulation operation is performed.
According to the simulation results of this work, the extinction ratio and insertion loss are obtained as 7.74dB and 2.42dB
respectively, furthermore the operation voltage is chosen between 0 to 2.3 Volts. Therefore, the proposed structure can be
useful for designing the miniature and low consumption power modulators.
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'Surface plasmon polariton (spp)
"Free carrier plasma dispersion effect

a3l (g yiws BBWWW.OPSLIE colu jo a5 cul jLael slls )90 5 allie oy


http://www.opsi.ir/
http://www.opsi.ir/
https://www.opsi.ir/article-1-1462-en.html

[ Downloaded from www.opsi.ir on 2026-06-19 |

VAP Goge VoY (0l Sigish (655L8 5 (qwaige il JiST (aedd 9 Sigigh 9SGl Guil a8 e slez g G

ol b wgbie HEYde (29> 50,5 Db Lhals
255 o0 el ) HgraVode oo Olles

€t v

Slasl 5Ly 1o ,e5¥gae J3lo o oad JoSis gewsdly ¥ S
cdg YIY

sl 5 b jsi¥oue (7555 55 (oSl e @jei A U0
ey VIY

o5 gl JSis g eolanul Lo allde cpl o
b oolesw bl 655500 peiiadlys (<l
Gyl ly Gloand @ 4 arg L oS
5 Sl Sl o bgels £y Jolis a5 5V g0e salS
s VIVE polie cud i as ol oo ankd (6 Sl

&=y
M G. E. Moore, "Cramming More Components Onto
Integrated Circuits, Electronics,(38) 8," ed: April,
1965.
Y] D. K. Gramotnev and S. I. Bozhevolnyi, "Plasmonics

beyond the diffraction limit," Nature photonics, vol.
4, pp. 83-91, 2010.

[ Z. Lu, W. Zhao ,and K. Shi, "Ultracompact
Electroabsorption Modulators Based on Tunable
Epsilon-Near-Zero-Slot Waveguides," IEEE Photon.
J., 2012.

"1 Z. Qi, G. Hu, L. Li, B. Yun, R. Zhang, and Y. Cui,
"Design and Analysis of a Compact SOI-Based
Aluminum/Highly Doped p-Type Silicon Hybrid
Plasmonic Modulator," IEEE Photonics Journal, vol.
8, pp. 1-11, 2016.

Y/ij})édsw‘wf}f‘)f&:)u Imin
(8 JS2) e Gl o,

——Re(T)

06

s
oS
TS
=
=
g
Z 03
g
=2
= o2

014

T T T T T
o0 s o us 20 s

Applied voltage (V)
g VIT G yao 50y 51 )0V ooe 5l yg5 jgue Hloges :F IS0
T Oz g H5Yeae JE o (SO Sl o
b cdy Hao 5y 08 50 Sl Sy w4 o]

—os

—o.a

0.3
oz
0.1
~0.0
x(microns)

oais sl a5 Hg¥aae Sl o (SO Sl o moes 0 JSB

y{microns)

oy —0.2 0.2 0.4

el (s geadly oSS g je¥ 00 o 4 558 ol iz

Slesl 565 )0 H5Vs00 (25,5 55 (So Sl plaee e S5
Sy yho

5058 Yg0e 1o 5o (S Sl e @358 s s

PA Y Sl o s 4 ol (g puizes

el oas ooy las cdg VIV 5Ll

10 5k Ceols sloy) el P asb LBl oos Y
4.3_'>U u-"u*-’)ﬁ-’u*‘*“v‘-Db“Mﬁ O 4.:_'>UQ.1|

5ds Jleel bl oo Slacsl jgi¥gae Jled axl slocsl

S el g 00,8 394 N el a4y Woji> jgiVs00

2l o yiws BBWWW.OPSLIE colu jo a5 el jlael glls (590 50 allie oy


http://www.opsi.ir/
http://www.opsi.ir/
https://www.opsi.ir/article-1-1462-en.html
http://www.tcpdf.org

