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INTRODUCTION
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https://www.google.co.in/search?gq=photoconductive+dipole+antenna&rlz=1C1
CHBF enIN783IN783&source=Inms&tbm=isch&sa=X&ved=0ahUKEwim980mhN
rcAhVCso8KHeDABDYQ AUICigB&biw=1366&bih=582#imgrc=5Tz5Kwe3uKeiBM:
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MODELLING OF THZ-PCA

SUPC Substrate

PCA

.

. PCA substrat
HRFZ-Si PCA substrate s
Material Unit Au LT-GaAs Si Air

Property (S1) ' Ir -r I
Relative 1 1 1 1 1 1 8 ple\TtTT |
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P Y THT.t) dme,c- Ot lr—r]|
Relative 1 -22.5 12.9 11.7 1
permittivity
Electrical S/m 2400 1000 1.5e-6 1.4e-11
conductivity
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IMPLEMENTATION WITH COMSOL

THz PCA Modeling
I

RF Module Wave Optics Module Semiconductor Module

Frequency Domain Study Time Domain Study

Frequency Domain Study

1D and 2D simulation using time
Proposed Design

Strip Dipole Antenna Hertzian Dipole Antenna

dependent solver

i Transient photo cmrent

3D Simulation with Stationary solver measurement

RF | | WO
Optimization of PCA for far field Verification of radiation
radiation pattern using lumped port  pattern using port

Further study using Scattering
boundary condition
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MESHING AND BOUNDARY CONDITION
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SIMULATION

Optimization
Optical Response: Solving Maxwell equation using FEM
solver

Electrical Response
Transient photo-current measurement.




OPTIMIZED RADIATION PATTERN AND PARAMETER.,

THz-PCA Strip dipole Hertzian dipole Hertzian dipole
antenna, Fig. 2(A)  antenna, Fig. 2(B)  antenna, Fig. 2(C)

Parameter
| co— Ty ) 75.76 93.46 100, 37.5b/w strip
EaPg(pm) 19.74 20, monotonic 20, monotonic
increase with r increase
Lintermal pm) 5 6, monotonic 3.75
increase with g
Directivity(dB) 2.9619 3.0019 2.8052
Optimized Far-field pattern
Aspect 41 4.8:1

ratio:
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OPTICAL RESPONSE OF THZ-PCA AND FAR-FIELD PATTERN:
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TRANSIENT PHOTO-CURRENT CALCULATION:
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Poisson’s drift-diffusion equation and
Maxwell’s equation

V. (6VV) = q(n —p —Np +Np)|

5= ‘iv{ 1, GV + 00 + kTG (- )v“}

r(x,y,z) +g(xyz1),
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Symbol  Description Units Value
e LT-Gahs None 129
Np Donor doping  licm®  1el6

concentration
Ny Arceptor doping  liem’ 0
concentration
Moy Electron mobility m' Vi 0.8
[T Hole mobility m/Vis  0.047
Eq Bandgap v 1.424
X Electron affimty Vv 4.07
T Eoom temperature K 300
Ty SEH electron lifetime g 480e-12
Tp SPH hole lifetime 5 480e-12
Cqn Auger electron  cm®z  Te-30
coefficient
Cp Amger hole coefficient  em":  Te-30
Ny  Effective Infrinsic 1/m’ 1.23e-12
carmrier concentration
Viias Bias Voltage WV 3
A Free space wavelength nm 200
Pave Average lazer power mW 357
fp Laser pulse repetihon  MHz &0
rate
X0 Pulse x-axiz center um 0
location
Yo Pulse +v-axis center wm 0
location
tg Pulse center location ps 2
(time)
D, Pulze HPBW (x wm 3
direction)
Dy Pulz= HPEW (v wm 3
direction)
Dy Pulze FWHM (time) i3 133
Kye Photoconductor MNone  0.06215
extinction coefficient
of LT-GaAs
a, Einc polarization umt — None Ay

vector

Dgp = 10 - log,,

2

D =
l—cosg

G = 10log(eD)
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Directivity

In electromagnetics, directivity is a parameter of

an antenna or optical system which measures the degree to which
the radiation emitted is concentrated in a single direction. It
measures the power density the antenna radiates in the direction
of its strongest emission, versus the power density radiated by an
ideal isotropic radiator (which emits uniformly in all directions)
radiating the same total power.

An antenna's directivity is a component of its gain; the other
component is its (electrical) efficiency. Directivity is an important
measure because many antennas and optical systems are designed
to radiate electromagnetic waves in a single direction or over a
narrow angle. Directivity is also defined for an antenna receiving
electromagnetic waves, and its directivity when receiving is equal to
its directivity when transmitting.

The directivity of an actual antenna can vary from 1.76 dBi for
a short dipole, to as much as 50 dBi for a large dish antenna.
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