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Abstract

In this paper, an attenuator with high linearity is designed for S-band applications. The proposed
module consists of a 16 dB chip attenuator and two single-pole double-throw switches using four
PIN diodes. The direct paths or attenuated branch can be controlled flexibly through digital signal.
The presented device shows an insertion loss of 0.6 dB, and an ultra-low fluctuation of 0.3 dB in
the frequency range of 2~3 GHz. Also, the return losses of the input and output ports are better
than -20 dB. The measured and simulated results show good agreement. The designed circuit can
be acted as a candidate of the basic unit for the realization of broaden-dynamic range attenuators
due to its compact structure.
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Figure 1. Schematic diagram of circuit structure

1. HEREHREE

FEM AL Rogers5880, AN A HLH H &= 2.2, #FEM IEVIME tand = 0.0009, FEHRJESE N 0.508
mm. BT S ERE, A G HA — @ R, HAE RN S 2 AT i LT 35 0
BRI BE BT s[RI 4 B RARR B, e FIE S S E R E BEIR, JF
AP R, BB R oy 2R K B 5 e 2 A LRI~ X R B )RR AR (1010 78731 F DAL P b 1 il 1 1)

DOI: 10.12677/hjwc.2020.106011 80 ToLimAE


https://doi.org/10.12677/hjwc.2020.106011
http://creativecommons.org/licenses/by/4.0/

FH %

TR, 3B AT F A R AT

2L
gﬂzzL{m(W, J+oﬁm9+ (1)

W+T
+T

For Lo NIRRT R, PR T (nH)s LOATERKSE, W TR KEMER, RANEXK.

18 P45 B ADS BT JE BRSO 2 iR, ZJRBRE SO E RS o . R . B K
T v BH R 2 o A P B 2 ) FRRCTY R MR, P JRR R B i 42 RO AR P s A ] LR, 2P T FL Uy
LEE W2 0.1 mm, ZEFRUEME SN 0.2 mm I, D [ LR B AF TAREMT 2~3 GHz N, Xf BT
iR, S SEBEHE IR LS LB EEA WK 3 fin, S, MZEBEERN 4.6 1, S SHAENN
RO o A6 RAERI AL T AT 453 L1 A L2 BB 4.2, L3 A1 L4 IIRBEIECA 4.

8] sParavETERS

S_Param
SPALL

Start=15 GHz
Stop=3.5 GHz
Step=20 MHz

m
Term1
Num=1
2=50 Ohm
Term
Term2
Num=2
Z=50 Ohm

TL106

Figure 2. Simulation schematic diagram in ADS
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Figure 3. S-parameter simulation diagram
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Table 1. Main dimensions of microstrip circuit
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Figure 4. (a) The actual circuit; (b) The simulation and measured results comparison of S11; (¢) The simulation and meas-
ured results comparison of S21
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