WHQ‘WH@H%&MW GRS I G N %48 % 5521 M

ELECTRONIC MEASUREMENT TECHNOLOGY 2025 4 11 H

DOI:10. 19651/j. cnki. emt. 2417449

QFN £} 35 58 ¢4 57 FA £ B i R 53 A7 15 AR R 75 S 5

w # EE A MEM E ¥ £ifa
(BHFEFEELEFRLH &% 210000)

OB AT QEN B2 27 Ka 45BN B H IS IRBLS , S8R B B 3 dB LA Ay s B 4 o il
B3R B e ER A R PRI IR T R O R T R IR MR Oy B2 AR SO 3 A 2 RN B [ M 4% b T S Y SRR
P TR S 2 e B R AT B A0 AT L ORI o S B L T CST 0 B 4R X 42 1 B9 25 = 28 Bl g b &5 7 9 25 40 2 50 %
i 248 PR i 2 b T 4 I A i B R R S R R AT O LA BT . WESTER I QN B2 2% R 09 S AR o 5 1R B R ] TR 5 | R
1 2 b b 7 B A A B B 1Y) I B A L T I T A R BR ARSI AT — A LC IR RIS 4R B K . O L SR b 2 R e v
SHERERE [ SESRYE w. BRI g, AN 2 I RERE B o B A% i 2k T it 122 M 1A s U TRD B R 3N A% i 4 R
P 35 2 5 R W i R S B AR IR B B R . AR SO E B AT O AR B T o 2 R R e S B o T O
SRR g A AU RIS TR LS . 7S G B0 R 7 2040 A R MUY 2% BRIE R I S 00 T BORI R B R T O L A iR
TR DRI A PN A TR R 2 A A R A A A O AR B L B T R R T AR SR

KW LI IR QFN Bk SRR i

FESES: TN702 XEKERIZAD: A EXRirEZER SRR 510.1025

Investigation on resonance analysis and solution of
QFN-packaged device applications

Tian Teng Wang Zhikui Liu Yaxu Cui Peng Wang Peiyang
(Nanjing Electronic Equipment Research Institute, Nanjing 210000, China)

Abstract: This paper is based on the resonance phenomenon of a square flat no leads package device when it is applied
in Ku band, which leads to circuit insertion loss of more than 3dB and serious deterioration of circuit flatness. Based on
this phenomenon, circuit resonance analysis is carried out and solutions are explored. In this paper. the RF
characteristics and equivalent circuit of coplanar waveguide with three types of defected ground structures are
theoretically analyzed. Based on the coplanar waveguide theory, the structural parameters of the third type of defected
ground structure and the characteristics of the transmission line with ground cavities at both ends of the transmission
line are simulated and analyzed by CST simulation software. The research shows that the RF output pin of QFN
package device is easy to form a defective coplanar waveguide with gaps with the surrounding pins and the surrounding
ground, which makes the circuit equivalent to an LC parallel resonant circuit. In addition, the length of cavity /. the
width of cavity w, the width of gap g, the distance from the gap to the side wall of the cavity d and the simultaneous
presence of cavities at both ends of the transmission line will affect the characteristics of the transmission line, making
the circuit prone to resonant points in the low frequency band. In this paper, the circuit is optimized and the resonance
phenomenon is effectively eliminated by removing the gap g in the equivalent defect ground coplanar waveguide
structure in the circuit. Then the method of eliminating resonance phenomenon and circuit design method adopted
through theoretical and simulation analysis can effectively improve the flatness in the microwave band. This method can
be widely used for reference in the design of modern high-density integrated fourth generation microwave circuits.

Keywords: coplanar waveguide; resonance; QFN-packaged;equivalent circuits
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