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1) Feeding with T-junction
o The capability of expanding channels is highly limited.
o The junction has to be redesigned because the newly introduced channels will impose additional conditions.
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1) Feeding with T-junction
o The capability of expanding channels is highly limited.
o The junction has to be redesigned because the newly introduced channels will impose additional conditions.
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2) Dual/Triple-Mode Cavity Based Scheme

o Without perturbation vias or slots, the control flexibility decreases with increasing number of used modes and
makes 1t difficult to accommodate the upscaled number of channels.
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o IMS Paper Review (cont’d)
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2) Dual/Triple-Mode Cavity Based Scheme

o Without perturbation vias or slots, the control flexibility decreases with increasing number of used modes and
makes 1t difficult to accommodate the upscaled number of channels.
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« A common feeding SIW to load each
channel filter
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-

* |solation enhancement by reducing

loading effect and staggering higher- ——=
order resonances |

* Applied to the fifth-generation (5G)
millimeter-wave applications
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* Proposed Distributed Feeding Technique
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« SIW is terminated by a short circuit.
* Loading position is chosen at the maximum magnetic field intensity

through sidewall aperture coupling.
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Port 4 Port 2 . . .
(maximum magnetic coupling)

<We3F>-<5>

AMITT-S
|EEE MICROWAVE THEORY &
A TECHNOLOGY SOCIETY



SAN DIEGO

Independent Design

Connecting Minds. Exchanging Ideas.
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* For channels that are close to each other
o The higher/lower channels will be placed close/far to/from the short circuit.
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S0IMS Two Channels (cont’d)

* For channels that are close to each other
o The higher/lower channels will be placed close/far to/from the short circuit.
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anIMS Two Channels (cont’'d)

Connecting Minds. Exchanging Ideas.

* For channels that are close to each other
o The higher/lower channels will be placed close/far to/from the short circuit.

S-parameters (dB)

Frequency (GHz)
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anIMS Two Channels (cont’'d)

Connecting Minds. Exchanging Ideas. SANEGO
* For channels that are distant
o The higher/lower channels will be placed far/close from/to the short circuit.
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anIMS Two Channels (cont’'d)
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* For channels that are distant
o The higher/lower channels will be placed far/close from/to the short circuit.
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« Cavity Synthesis and Extraction of External Q &
Coupling Coefficient M
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 Determine the suitable via-to-via distance (p) and via diameter (d)
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« Use dissimilar SICs in each channel filter to suppress spurious passbands and
enhance isolation (Take the channel-ll of four single-mode SICs as an example)

Channel I o TE,,, aTE,, oTE,,
SIC4 [ ® n
SIC3" —————— s A -] -
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« Coupling topology
M, /M Mj ’
G 12 23 34Q3'L @Souroe Load
Qe.s
M M M34 eL SICI,TEIOI SIC2,TE101
Qers
III
T ——" m SIC3, TE101 SIC4, TE101
IV

I: Channel 1 (27.25 GHz) III: Channel 3 (37.60 GHz)

M12 M23 34 QQI, .
@ @ @ @ , II: Channel 2 (28.75 GHz) IV: Channel 4 (39.40 GHz)
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Channel Specifications
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* Fourth-order Chebyshev lowpass prototype with a passband ripple L,z = 0.1 dB

N= 27.25 GHz 28.75 GHz 37.60 GHz 39.40 GHz
(Channel 1) (Channel II) (Channel III) (Channel 1V)

BW 1.09 GHz (4%) 1.15 GHz (4%) 1.50 GHz (4%) 1.57 GHz (4%)

(FBW) |(26.71~27.80 GHz) | (28.18~29.33 GHz) | (36.85~38.35 GHz) | (38.61~40.18 GHz)

Qei 27.7 27.7 27.7 27.7

Qeo 27.7 27.7 27.7 27.7

M, 0.0332 0.0332 0.0332 0.0332

M,; 0.0263 0.0263 0.0263 0.0263

M, 0.0332 0.0332 0.0332 0.0332
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External Q

« External Qé{S/L is controlled by size and location of coupling aperture/slot

« External QgS/L decrease against coupling aperture (Ps) and coupling slot (Lg3)

» Minimum external Q.'s,, occur for midplane coupling of TE,o-mode based input cavity
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M12/23/34 Is controlled by the width and location of the post-wall iris between SICs

M12/23/34 increase with width of iris window (Pg/7/s)

« Maximum M12/23/34 occur when the irises are aligned to the midplane of TE;y;-mode based

cavities
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« Simulation & Measurement
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Diplexer Triplexer Quadruplexer
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* For every channel

<IN LAl

Ch. |

27.25 GHz 28.75 GHz 37.60 GHz 39.40 GHz
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. Add slot to decrease

resonant frequency
T Resonance produced by SIC1

and waveguide at Channel 1

0 Wm — :
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In-band isolation:
, >50.1 dB for S,,, >47.5 dB for S,s,
=479 dB for S4,, >46.3 dB for S;5, and >37 dB for Sys.

Wideband isolation: >32 dB (20-45 GHz).
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« Comparison
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Comparison Table

, Passband o In-band
Feeding Channels (GH2) FBW (%) IL (dB) isolation
This Distributed 4, 27.16/28.59/|3.83/3.81/3.22/|3.9/3.8/3.6/ >37
Work feeding quadruplexer | 37.58/39.14 3.25 3.9
[1] T-Junction 2, diplexer 9.5/10.5 400 (MHz) 1.6/2.1 >3b
[2] T-Junction 2, diplexer [26.65/24.97 - 2.5/2 >40
: . 4, quad-chan.|[26.7/28.39/ 3.5/4.4/5.5/
[3] T-Junction diplexer 37.31/38.44 4.3/1.7/2.4/1.7 6.5 >34.7
[4] T-Junction 2, diplexer 26.9/28.9 3 (0.1 ripple) 3.1/3 >51.2
Common triple- . 1.82/1.84/1.
[D] mode cavity 3, triplexer 11/12/13 |2.62/2.86/3.42 24 >20
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