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Abstract: In multilayer integrated circuit, the parasitic mode problem is caused by Defect Ground
Structure(DGS). By comparing the effects of window shielding form and various back hole arrays in
suppressing the propagation of parasitic modes, it is found that the window shielding form can effectively
suppress the propagation of parasitic modes but greatly increase the circuit loss. The existence of the simplest
back hole array can achieve parasitic suppression. Without changing the process structure, the double-back-
hole form and the four—back—hole form can meet the suppression requirements of dielectric films below
200 GHz and 300 GHz respectively. In these cases, the back holes occupy the smallest area. It can
effectively reduce the back hole arrangement density and increase the circuit integration.
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(a) multilayer interconnect process (b) Thin-Film Micro-Strip Lines(TFMLs)

Fig.1 Schematic of cross-sectional view
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(a) simulation structure (b) series capacitor S-parameters with an opening window in the ground plane

Fig.2 Simulation structure model of series capacitors with DGS
%] 2 357 B b ) B 2 AR A
AT P AT AR N [ 15 RE G P 2(0) TR o AR TR A A 3 3 Ay e 3 A LI AR T e A RE RS I, A TR o
RN A IS PR A%, 3¢ B B i o 1 b T 1 v A O RS A B IS Rl T RR A Al IS AR B R A AR AR ST e
JUE 301 % Ab 52 BT A e B A3 3 b 7 A 1 I o IR AR AT I B



628 AFEMESRFERFR #5120 &

fmnp=

¢ mey N Py

2\/;r/(,)+(w)+(,,l) (1
K. Lw a5 AN R . SEEEME R s mon M p HILIRBERIE R, EATH Y T AN R SF 82k i K
B, FEER A RIE B E 20) R s e AATAIAXT B InP 4 E TR B Y g R K 3 fr s, o2 A
W PRI N 154 GHz f1274 GHz. 7T LLVE & W 2 i 3 fie KAE 53 A0 55 T8 48 5 (m,n,p)=(2,3,0) Fil (m,n,p)=(6,2,0) ,

B P S0 B frn0— B0 BT AR B R 100 pm, PRI 7E 424 GHz(m,n,p=0,0,1) LA F & 4 3 B L4k, 1]
424 GHz LA F p=0.

(a) f,5,=154 GHz (b) f;,,=274 GHz
Fig.3 Magnitude plot of the electric field observed at resonance frequencies
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(a) top view (b) side view (c) S-parameters and electric field distribution at 150 GHz

Fig.4 Insertion structure and simulation results of M, layer
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(d) four-back-hole structures(type I) and simulation results  (e) four-back-hole structures(type II) and simulation results  (f) two-back-hole structures and simulation results

Fig.5 Suppression effect of several back hole structures on parasitic modes
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