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1. Abstract

An model is pi ted for the ri source in
coplanar waveguides (CPW). Th-odmmtnlh-pruﬂomnmappmwtmundﬂuhmngm
optimization of membrane traveling-wave This local oscillat is capable of
gmmmmnm.ndmm.mmmhnduummmumww
tunabie possible. The logy we present aliows the determination of the
lnlnneacdyrumﬂ“ﬂﬂﬂmmmtmamg\mcwv the optimal lengths of the aclive area needed to
generate the maximum RF power, and an evaluation of the amount of radiated power when matching to a
slot anlenna.

The analysis is parformed in two steps: First, the mag current di in the two
gaps of an infinitely extended CPW excited by a distributed impressed eleclric uurml. Wae achieve this

by IM!M .. el of the mag nis are separ inthe and
itud is well represented by one edge-singular basis
functions. Mabmhmmm hwooppmnoammhmomsldnlowlmwm
mode. The lc wal current distribution is obtained

otthe plane wave scattering problem. Each of these plane waves arises from the lon@tudmn! expansion
of the impressed magnetic field, which is distributed aver a finite area. In the second step, a siol antenna
that is matched to the CPW line is infroduced to launch the maximum possible power into free-space. We

i the procedure in step and the behavior of the entire structure, CPW and slot
antenna, with a custom Galerkin Method-of code.

2. Distributed Photomixer

Traveling-wave photomixer devices have shown capable of generaling radiation well into the THz
regimea. ln this paper w soek to oﬂlrrlzatha design of this source with the goal of improving

we are laking is 1o locate the photomixer

losses. A back reflector serves lo ensure

the optical-to-h
material on a thin b in order t

upward coupling of generated radiation.

active region

3. Integral equation

ground plane

ity of U ic Fieid Integral

A C he
(C.MF.LE.) is formulated
ﬂg“nds =-n"
crw

where = g +gn

Key assumption:  m(x,y)= f;(x)f; (v)¢

CPW mode (odd) Leaky mode (even)
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Spectral Solution

The impressed magnetic field is expanded
in terms of plane waves, k, =k, cos a

MEL
XFX

We obtain the following spectral solution:
-28 (k)

Source

For each of these plane
waves a Scattering
problem

Flk)=—
[Tole, 7, f2)- 2 ssinle, a)f Gl Yk,
= 8]
valid for any kind of G (layered media)

4. Zero-Pole Cancellation *¢

The spectrum of the source B (x)=rectf0,5/2]
comresponding to the

poles of Dk, dominates 8- gap |=
the solution. =

No backward traveling
wave is launched when
the spectrum of the source 4/ (x)= recrf0, A/Q} Tegr
is zero for k =k,
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The slot need to be so wide that the radiation
pattemn would not be linearly polarized

Single Slot b Double Slot: Solution
Z gerive Atf
Z; 2, z

Two narrow slots (1/w = B):

+ Impedance match

+ Clean polarization of the currents

* Almost symmetric radiation pattern
* Good radiation efficiency
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MoM Analysis

Piots of the reflection coefficient, magnetic current distribution, radiation pattem and antenna
efficiency (compared with single slot design) are shown.

Magnetic current distribution

ampﬂ‘md’t of the magnelic current

I°) p— N
3 -————a-;fn,

active region=3/2 L,

ETETET] IF}W}' [T T

ram) M)
2 [
Slots: -+ “
2L,=9%0m | & a0
cw, =12 |
'd“ Shym [ 10 - »
12 Magnetic currents o
.',_ O’I-m 4: on the two slots =
sa=15pm | ¢ are equal -
» -
Be e 17 ;s 18 s 19 g e W W 0 10 3 W W W
Froquency :
(THz)
i  Radiation Pattern (f= 1750 GHz)
[']
5
10
-1
=20
25
=30
0 60 40

6. Summary

# An original model has been developed for distributed sources in CPW's

# Dasign guidslines to optimize the coupling from the sources to the CPW have been oblained

#* Dasign of a double siot antenna maiched lo a CPW with good performance has been accomplished
# Entire procedure was verified with Method-of-Moments
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