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Design of terahertz in—phase and out—of—phase power divider based on slotline

ZHANG Changlu, ZHU Zhongbo', WANG Caixia, JIN Shengxiao
(China Academy of Space Technology(Xi’an), Xi’'an Shaanxi 710100, China)

Abstract: A Grounded Coplanar Waveguide(GCPW) to slotline power divider is firstly built and
verified based on the structural properties of both the GCPW and the slotline. Then an in—-phase power
divider and an out-of-phase power divider based on a GCPW-slotline-GCPW structure are designed
according to the electric field distribution characteristics of the cross—section of the slotline. The
simulation results show that the insertion loss of the in—phase power divider is better than 4 dB and the
return loss is better than 9.6 dB in the range of 175~225 GHz; the insertion loss of the out—of-phase
power divider is better than 4 dB and the return loss is better than 10.5 dB in the range of 185~215 GHz,
and the amplitude imbalance is less than 0.24 dB and the phase imbalance is less than 1.3°. Compared to
other terahertz power dividers, the power dividers presented in this study are simpler, more compact, and
easier to integrate, with comparable insertion and return losses.
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Bl 1 GCPW-HlZ T/

& 2 i GCPW-#l 28 Th 7r 25 (04 B 45 3, NI 2(a) Al L, Zhr 48 i 9 45 /) 1E 150~340 GHz 515 Y0 [l 4 (1 °F ¥ 4
AAFEN 3.4 dB, I KA ABFEAL T 3.6 dB; M HAEIL T 18 dB, ~F- 35 [l I Fd #€ W /=5 ik 23.6 dB; F@ B AL T
7 dB. [&l 2(b) 2y Bl 43 i Port 2 I Port 3 22 [H] 14 1 J3 AN V-4 B F1AH A7 A -7 B 28 18], IZ 45/ 76 150~340 GHz %4>
BT L P ) W S P A A T 0.08 B, AH A AN SF i BE AR T 0.26° . HIY GCPW- 18 28 T 43 £ 78 150~340 GHz 24
77.6% FAH XF Al B T H A 0 AP R AR — BOrE A O R

2 [EEFRBEINS R

[ 3 A B 1 Port 2 32 #% A- AT Fl Port 3 3¢ % B-B'#L I 1Y LI 40 A &, P A i fiL 3 o0 A REPE T R0, BT 2
rFRE 2R ) AT A B B AT B EL 37 7 e AR R T L AVRT B 4 L S O i AR ), AR B — G L 3 T 1 A R
BB 7E Port 2 3ify 11 (4 A 1 Port 3 ¥ F1 A4 B 4% 11— A £ -GCPW [y i A8 4544, 15383 50 Q 1) GCPW fij iy, fi
Al 153 3] —A4~ GCPW-Hli 28 ~GCPW Wy [RI A T 4 %%, W& 4(a) ir7n 5 R HLA v] LAAS 2] — 4~ GCPW—-H £k ~GCPW 1% ) A1
Dioyds, WEAOG) R i A g G O3 GCPW &5y, — J7 T 2 8 1 52 B[R] A S AH I TR, 55 — Jr i & 4l
T HHAZS LR . 218 GCPW-HE L Ty or-45 . [RIAH D) 5328 A1 R AR D) 43 2% 1 R 280



5 6 KBS ETHENAHZIRMRANS FE 607

0 03
= 02
.vv"'vvvvvvvvy'vvvvvvvvvvVVVVVVVVVVVﬁ & &

m =i - —=—Sy % 0.1 >
g —e—S,, % : ?6
5 -15F —A—S, E §
£ =%y E o 2

-20 =
=N o, .--""(' E 2
© LY o = 018

=25 P\l g )

<
30 | -0.2
=35 1 L 1 1 1 L —0.08 1 1 1 1 1 1 -03
150 180 210 240 270 300 330 150 180 210 240 270 300 330
/fIGHz fIGHz
(a) S—parameters (b) amplitude and phase imbalance
Fig.2 Simulation results of GCPW-slotline power divider
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Fig.4 Layouts of in—phase and out—of—phase power dividers
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Tablel Parameters of GCPW-slotline power divider, in—phase power divider and out-of-phase power divider(unit:mm)

type of power divider ! [, / / A w W, W, a a, a, p )2 d g
GCPW-slotline 0.650 0.450 0.10 - 0.8 0.046 - 0.28 0.44 0.06 0.16 0.16 0.09 0.01
in—phase 0.915 0.495 0.12 0.1 0.12 0.8 0.046 0.124 0.28 0.40 0.08 0.16 0.20 0.09 0.01
out-of-phase 0.935 0.445 0.15 0.1 0.12 0.8 0.046 0.124 0.28 0.36 0.10 0.16 0.22 0.09 0.01
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Fig.5 In—-phase and out—of-phase power dividers' simulation results
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Table2 Comparison of different power dividers

reference type ways structure bandwidth/GHz IL/dB RL/dB AI/dB  PI/(°) size/(mm”) FOMp FOMs
[5] in-phase 4 waveguide 75~110 1.2 14.8 N N 250x161%6.3) N 15.87
[6] in-phase 32 waveguide 124~146 1.4 10.0 N N 4.70x4.70%0.8)1 N 0.55
[10] in-phase 8 stacked SIW 90~110 1.4 15.0 N N 0.84Ax1.41x0.42) N 0.06
[8] out-of—phase 16 waveguide 214~227 0.1 20.0 0.2 1 N 9.6 N
in-phase 2 GCPW &Slotline 150~340 0.6 18.0 0.08 0.26  0.531x0.661x0.11% 0.6 0.020
this work in—phase 2 GCPW &Slotline 175~225 1.0 9.6 0.06 0.60  0.61Ax0.531x0.09x 2.4 0.015

out—of-phase

[SS]

GCPW &Slotline 185~215 1.0 10.5 0.24 1.30  0.622x0.531x0.09% 8.6 0.015
Al:Amplitude Imbalance; PI:Phase Imbalance; IL:Insertion Loss; RL:Return Loss; N:None
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