A T7-type Variable Attenuator with Low Phase Shift
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ABSTRACT

A voltage controlled attenuator using a PIN diode and two resistors of the 7-type fixed attenuator is described in this paper. The proposed
variable attenuator operating for a fixed attenuation range has a good input VSWR and a low intermodulation signal. For the low phase shift, a
PIN diode is connected with open stub for the purpose of phase compensation. The stub for phase compensation is calculated by the Deloach
method and the related circuit theory. This attenuator is easily fabricated on the microstrip and can be normally used in fine control circuits
within small attenuation range. The fabricated attenuator for 2110~2170 MHz frequency band has about 4 dB of an attenuation range, 2° of
phase variance, and -20 dB of S11 according to the input voltage from 0 to 2.7 V.
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Fig. 1 A m-type fixed attenuator
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Fig. 2 The proposed n—type variable attenuator
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Table. 1 The characteristics of the proposed

attenuator due to the resister value of a diode

(Re=33 &, R=220 Q)

5] 0 T o
‘;:51};#[5 Su [dB] Sz [dB] Sz [dB]

0 -11.3 -193.1 -0.01

5 -132 -20.5 -1.7
10 -15.0 -15.6 231
15 -16.6 -13.1 44
20 -18.1 -11.6 5.7
25 -19.6 -10.5 -6.8
30 211 9.6 -79
35 -22.7 9.0 9.0
40 242 -8.5 -10.0
50 -27.5 17 -12.0
70 -36.5 -6.7 -15.7
100 -40.0 -59 -21.8
500 227 -4.1 -18.0
1000 -21.6 -39 -16.0
5000 -20.8 -3.7 -14.6
10000 -20.7 -3.7 -145
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Fig. 4 The circuit of the fabricated n-type variable
attenuator (Size: 25 mm x 13 mm)
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Table. 2 Characteristics of the fabricated variable
attenuator
{R=33 Q, R=220 Q, Freq.=2140 MHzZ)

QA7 At
v] Su[dB] { Sxu[dB] | Su[DEG] | Sx{dB]
0.0 -24.1 -4.7 -141.0 -16.5
03 241 -4.7 -141.0 -16.5
0.6 -25.4 -4.9 -140.8 -17.0
0.9 -313 -5.5 -139.9 -18.3
12 -57.7 -6.2 -139.5 -18.1
1.5 -339 -6.8 -139.4 -16.0
1.8 -28.4 <74 -140.1 -14.6
2.1 254 -79 -140.7 -12.9
24 -23.6 -8.3 -141.5 -113
2.7 222 -8.7 -142.5 9.8
3.0 212 -9.0 -143.4 -8.5
4.0 -19.1 9.8 -147.3 -74
5.0 -18.0 - -103 -151.4 -6.5
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