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A W-band waveguide termination based on nickel SSPPs
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Abstract: The electromagnetic losses of nickel waveguides in the submillimeter wave frequency
band are measured, and a waveguide terminator based on nickel Spoof Surface Plasmon Polaritons
(SSPPs) is designed for multi—port waveguide device measurements and power divider port isolation. The
waveguide employs a simple and compact antisymmetric rectangular probe structure to efficiently couple
electromagnetic energy from the waveguide to a microstrip, which is then transmitted to a comb-like
SSPPs terminator. The microstrip circuit and SSPPs circuit are fabricated on a quartz substrate, with the
metal circuit being electroplated metal nickel. Utilizing the band—stop characteristics of SSPPs and the
high—frequency high—loss properties of metal nickel, the attenuation and absorption of electromagnetic
energy are achieved. The proposed nickel SSPPs waveguide terminator is experimentally validated in the
W-band(75~110 GHz). The experimental results indicate that the Return Loss of this waveguide
terminator exceeds 15 dB across the entire W—-band, with a corresponding electromagnetic absorption
rate of over 96.8%.
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Tablel Structural parameters of the waveguide—to—microstrip transition(unit:mm)

parameter value parameter value parameter value
a 2.54 W, 0.270 I 0.456
b 1.27 w, 0.100 A 0.497
h, 0.64 w, 0.172 d 0.250
9 37.8° [, 0.792 w 0.210
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(a) side view of the transition

0 T 909 0.90-9.90.990.0-9.9-09.9 9]0

~10F ""Sn -ol'Sﬂ ]
o 20F 122
= 2
u achhAl

30, p 13

S A
-40 | ".‘ N 4-4
Y
-50 — -5
75 80 85 90 95 100 105 110
fIGHz

(c) simulation results

Fig.2 Waveguide-to—microstrip transition and simulation results
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Fig.3 SSPPs unit and the simulated dispersion

K3 SSPPs HTLASHY KA B (kR
AR LA B3 HT, AN TR) K B2 ) SSPPs 46 Ja A 6 b T AN ] g 1k 3%, T 3k U 55 SSPPs AYBC T I B, AT il i 2
Uit TAEAEH2 1T SSPPs fig i B AR AR A AUBE , DA T 5 B i 09 S AR HBAE o B A1, i T 2R 8 2 00 B TR A 1Y L™ AR B
KA RS 08; BOW R R D, AU R R AR, 6238 sl —SSPPs i JE BT R B o PH I AR SR
SSPPs £ Uit ¢ ' i A8 AU AR 254, & R ACTT O 40 >, AN IET 4(a) BT 7s o — 7 T AT K BE e DA BRI AR S At it 9 2]
SSPPs; ) —J5ifl, &J@A BRI, HL G DR A% i 3 SSPPs A Sy B DR A 1k 07 S 4, SSPPs 45 44 T X B A Y
AR U AT R, MR TR . BT, X% SSPPs A AT S Ak L RG (B, 4 BT R — SR i I, X
FEAR TRl ST B A R 58 2 8, s 4(b) s, R [E1IBE 40 A A0 36 2 o B9 S s i 2 e ACH BRAD AR, (AR



51 % HE: ETRAIRESEE THITH WIKERKSERK 9

ATRARE, A NSFIIFE N 1.74 dB. M HL SR TR, SSPPs &Kl 48 SRR N, 0 A RS ; M S
AR (526 3.8x107 S/m) B, S, (X2 -12 dB. i 3% RS 5 45 DX 22 A9 5 e Z0 8 N T, LR I A P o 4 A
AU, B, BESRSMTUES RZ W (o/w,) B 1/(4.36) 15, Bl o/u~3.8x10" S-m™/(4.36)’~
2x10° S/m. M FA R, TS E R L S, K T-20 dB.

0;'-E---E--‘-5“7.@..5...5-..5...5...5_.5..4-“.
Nep _20‘;T s = _\:\: R T I
) - IR ST S~ G-
f—— Ve AV B -
| Q F v LA '
) ‘HHH l =0k . =
i/ - R - EE Y CR R G
‘\‘ 1 b--o--0..o..0. -A,'f.e--.,?
AUl| 60k - o=10°S/m -4 ¢=10*S/m -+ ¢=10°S/m
I <& g=10°S/m ~= ¢=10"S/m —— 5=10°S/m
-& PEC
-80 1 1 1 L
75 80 85 90 95 100 105 110
fIGHz
(a) comb SSPPs termination (b) relationship between S, and conductivity of SSPPs termination

Fig.4 SSPPs termination and its parameters research
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Fig.5 Waveguide termination and the simulated absorptivity
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Fig.6 Photo of the waveguide termination
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Fig.7 Simulation and measurement results of waveguide termination
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Table2 Technical comparison of waveguide terminations

reference frequency/GHz FBW/% port RL/dB absorptivity/% type
[3] 17~22 25.6 ASIW 20 99.0 eccosorb GDS
[4] 75~100 28.6 RWG 10 90.0 TaN film
[7] 26~40 424 RWG 20 99.0 CA & Pin
[8] 85~115 30.0 RWG 12 93.7 CAF
™ 260~375 36.2 RWG 17 98.0 Ni-SSPPs

FBW:Fractional Bandwidth, RL:Return Loss, ASIW:Air-filled Substrate Integrated Waveguide, RWG:Rectangular Waveguide,
CA:Conductive Adhesive, CAF:Carbon-loaded Absorbing Foam, TW:This Work, Ni:Nickel
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