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the fabricated compact harmonic suppressed SICL quadrature hybrid.

Electric field distribution at 10 GHz (a) Magnitude of E-field demonstrating shielding
between open-ended stubs b) E-field vector plot.

Comparison between measured and full-wave simulated (a) S-parameters (b) magnitude
imbalance and phase difference of the proposed SICL based BLC

Schematic of wideband two-stage branch line coupler.

Decomposition of two-stage branch line coupler into (a) Even-even (b) Even-odd (c)
Odd-even (d) Odd-odd.

Circuit simulation model of a two-stage branch line coupler.

Comparison between analytical and circuit simulated results of the proposed two-stage
branch-line coupler (a) reflection coefficient and transmission coefficient (b) coupling
coefficient and isolation (c¢) Phase difference between output ports

Geometrical layout of the proposed wideband SICL two-stage branchline coupler with
dimensions: A, = 2.1mm, D;, = 0.4mm, D, = 0.24mm, S, = 0.74mm, Ly = 6mm, L; =
7.6mm, L, = 3.51mm, W, = 0.75mm, W, = 1.35mm, W;.;1 = 0.48mm, W, = 0.15mm
Photograph of the fabricated two-stage wideband SICL based branch line coupler
Comparison between full-wave simulated and measured S-parameters of the proposed
two-stage wideband SICL based branch line coupler.

Full-wave simulated and measured phase difference between output ports of the proposed
two-stage SICL based branch line coupler.

Modeling of proposed substrate integrated coaxial technology based dual-band transmission
line with dimensions: D, = 0.2mm, L, = 6.2mm, L, = 3.256mm, W, = 0.4mm, W}, = 0.3mm.
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Design curve to determine the realizable range of Z, and Z; of the proposed SICL based
dual-band line by varying Z, and frequency ratio (k).

Graphical solution of Z, and Z, as a function of frequency ratio (k) forcase :m=n=1.
Graphical solution of Z, and Z, as a function of frequency ratio (k) for case l: m=2,n=1.
Analytical and simulated S-parameters of the proposed SICL based dual-frequency line
(a)Casel:m=n=1(b)Casell:m=2,n=1.

SICL rat coupler with quarter-wavelength transmission lines of characteristicimpedance
Z1 =741, 72, =56.7Q, Z3 =52.9Q, Z4 = 30.8Q, and Zs = 66.1Q.

Geometrical layout of the proposed compact dual-wide SICL rat-race coupler with dimensions:
Li =6.43mm, L) = 6.43mm, L3 = 3.17mm, R, = 0.26mm, R,; = 0.4mm, R, = 0.44mm, W;
= 0.35mm, W, = 0.48mm, W3 = 1.12mm, Wy = 0.23mm, W5 = 0.2mm, Wy = 0.33mm, W;;; =
0.48mm
Photograph of the experimental prototype: SICL based dual-broadband Rat-race coupler
(2) Top view (b) Bottom view
Full-wave simulated and measured S-parameters of the proposed SICL based dual-broadband
rat-race coupler with spurious rejection.

Full-wave simulated and measured amplitude imbalance and phase difference at (a)
Band I: X-band (b) Band II: K-band.

Modeling of proposed SICL based crossover (a) Geometrical layout with dimensions A,
=3mm, Dy = 0.6mm, R, = 0.2mm, §; = 0.9mm, 7, = 0.3mm, W, = 1.7mm, W, = 0.13mm,
Wiier = 0.86mm (b) 3D stack up (c) Cross-sectional view
Characterization of SICL transmission line (a) Variation of Z, with width of inner conductor
(Wsier) and height of substrate (b) Performance of SICL to GCPW transition with change
in substrate height

Equivalent model of the proposed SICL based crossover with parameters Z;.; = 50 Q,
Zgepw =50 &, Zyy = 62.3 Q, 6,7 = 32°, Ly, = 0.3303 nH, C; = 0.0698 pF, C, = 0.0623 pF
and Cy,; = 0.032 pF.

Circuit simulated performance of the blind via

Parametric study of the proposed crossover (a) Dependence of return loss on T, (b)
Variation in width of signal line in top/bottom transmission line (W,)

Investigation on characteristics of proposed crossover with change in total height of substrate

Circuit simulated performance of proposed SICL based crossover

Photograph of the fabricated SICL based crossover (a) Top view (b) Bottom view

Measured and full-wave simulated performance of the proposed crossover (a) Return
loss (b) insertion loss (c) Isolation

Effect on insertion loss due to additional feed lines and GCPW transition

Measured and full-wave simulated S»4 and S3; group delay
Comparison between measured and full-wave simulated path difference between channel
1and 2 of the proposed crossover

Magnitude of electric field in (a) Inner conductor and top ground plane (path 1) (b)
Inner conductor and bottom ground plane (path 2)

Geometrical layout of the proposed two-stage SICL based Wilkinson power divider.

Photograph of the fabricated compact SICL based wilkinson power divider
Comparison between the full-wave simulated and measured S-parameters of the proposed
SICL based wilkinson power divider

Measured and full-wave simulated Amplitude and Phase imbalance in proposed SICL
based wilkinson power divider

Geometrical layout of the proposed 5 order SICL based parallel-coupled BPF with
dimensions: A; = 3mm, D, = 0.6mm, R, = 0.2mm, S; = 0.22mm, S, = 0.28mm, S3 =
0.38mm, §,, = 0.8mm, L = 1.6, W| = 0.24mm, W, = 0.58mm, W3 = 0.6mm, Wy, = 1.6mm,
Wsicr = 0.86mm.
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Broadband bandpass filter design (a) Theoretically synthesized |S»;| of a 5 order parallel
coupled BPF (b) Full-wave simulated S-parameters and group delay of the proposed SICL
based broadband BPF.

Comparison between full-wave simulated and measured S-parameters of the proposed
SICL based bandpass filter.

Photograph of fabricated prototype of the proposed dual-mode SICL cavity filter.
Proposed SICL based filter-antenna (a) Geometrical layout of the proposed filtenna with
dimensions: Ly, =2.9mm, Wy, = 0.65mm (b) Reflection coefficient

Radiation characteristics of proposed SICL based filter-antenna system (a) Peak gain
(b) E- and H-plane radiation pattern at 25.45 GHz.

Layout of individual bandpass filters operating at (a) 11.25 GHz for transmitter section
(b) 13.8 GHz for receiver section.

Comparison between synthesized and full-wave simulated S-parameters of bandpass
filters operating at (a) 11.25 GHz for transmitter section (b) 13.8 GHz for receiver section.
Geometrical layout of the proposed SICL diplexer comprising of two bandpass filter
and animpedance transforming section with dimensions: L;;;,1 =5.7mm, Liyne = 7.9mm,

Wimn1 = 0.8mm and W, = 0.5mm.
Photograph of the proposed high isolation SICL based diplexer prototype.
Comparison between full-wave simulated and measured results of the proposed SICL

based high isolation diplexer (a) Reflection coefficient (b) & (c) Insertion loss () Isolation.

Geometrical Layout of SIW fed antipodal linearly tapered slot antenna (ALTSA).
Measured reflection coefficient and photograph of the fabricated SIW fed antipodal
linearly tapered slot antenna (ALTSA).

The three-dimensional radiation pattern of the GCPW fed high gain antipodal linearly
tapered slot antenna (ALTSA) at (a) 11.25 GHz (b) 13.8 GHz.

Photograph of fabricated prototype of the SICL based diplexer-antenna integration.
Measurement setup of proposed SICL diplexer-antenna integration (a) S-parameters
measurement using VNA (b) Radiation pattern measurement in anechoic chamber
Measured and full-wave simulated S-parameters of the final SICL diplexer and antenna
integration (a) |S11]| & |S22| (b) |S21]-

Measured radiation pattern recorded in anechoic chamber and full-wave simulated
radiation pattern observed at 11.25 GHz (a) E-plane (b) H-Plane.

Measured radiation pattern recorded in anechoic chamber and full-wave simulated
radiation pattern observed at 13.8 GHz (a) E-plane (b) H-Plane.

Integration scheme of the proposed SICL based wideband six-network.

Final geometrical layout of the proposed SICL based wideband six-port network after
integration of couplers with power divider.

Photograph of fabricated compact SICL based wideband six-port network for Ku-band
application (a) Top -view with mounting of SMD resistor (b) Bottom view.

Comparison between measured and full-wave simulated S-parameters of the proposed
compact wideband six-port network (a) Reflection and isolation of input port [S;1], |S21]
&|S22| (b) Transmission from RF and LO port to output ports (c) Phase difference.
Measured and full-wave simulated group delay of the proposed six-port network covering
K,-band.
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