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An Ultra-Wideband LNA with capacitor feedback
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Student : Chih-Chun Tseng Advisor : Dr.Christina F. Jou

Degree Program of Electrical and Computer Engineering

National Chiao Tung University

Abstract

This thesis discusses the design_and analysis of an ultra wideband
low-noise amplifier. The first stage employees the capacitive feedback
with the source degenerated inductive feedback to achieve input
wideband matching, the second stage adopts current=reused cascaded
common-source structure to lower the power consumption. To obtain flat
gain over a wide bandwidth, the shunt-series peaking inductor is used.
Besides, the output impedance-matching was achieved with the series
L-C network. To demonstrate the feasibility of the LNA, a 3.1 ~ 10.6
GHz LNA was designed and fabricated using the TSMC standard 0.18um
1P6M CMOS process. The measurement results of the UWB LNA have
flat gain of 6.66 dB, input return loss smaller than -10.7dB,output return
loss small than -10.07 dB, good isolation of -28.25 dB, superior noise
figure of 3.13~7.05 dB, P1dB of -16 dBm, IIP3 of -10dBm with the

power consumption of 26.7 mW under the 1.5 supply.
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3.4 T i % 3+ & (Current reused amplifier stage)
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3.6 ¢ Far miMmeE (Series inter-stage Coupling) 7 #[17][18]
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Frequency 3.1~10.6GHz
Conner Post-sim Measured
S11(dB) <-10.7 <-10.07
S22(dB) <-10.6 <-15.2
S12(dB) <-29.7 <-28.25
S21(dB) <-10.6 < 6.66
N.F.(dB) 3.41~4.55 3.13~7.05
3.1GHz -8.1 -10
5.0GHz -5.1 -7
[IP3(dBm)
7.0GHz -5.0 -1.8
10.6GHz 2.2 4
3.1GHz -19.5 -16
5.0GHz -19.0 -11.2
P1dB(dBm)
7.0GHz -18.5 -9.5
10.6GHz -16.25 -5
Power (mW@1.5V) 25.485 26.7

24,1 27 HEREEE R P SHE 2R




*At 6 GHz

~

ML VR

[19] [20] [21] Post-Sim Measure

Technology 0.13um CMOS | 0.18um CMOS | 0.18um CMOS | 0.18um CMOS | 0.18um CMOS

Feedback+ Feedback+
Topology Current-reuse | Current-reuse | Current—-reuse

Current-reuse | Current-reuse
RF(GHz) 3.1-10.6 3.1-10.6 3.1-10.6 3.1-10.6 3.1-10.6
S11(dB) <175 < =8.7 <=8:6 <-10.7 < -10.07
S22(dB) < <gld4 <-10.9 <=8 <-10.6 <-15.2
S21(dB) 7.92%0.23 10.0-13.1 9.9 <12.1 < 6.66
NF(dB) 2.5 - 4,56 2.7-4.9 5-5.6 3.41~4.55 3.13~7.05
P1dB(dBm) -14 * NA NA -21.5 -16
[IP3(dBm) —4 * NA NA -8.1 -1.8
Chip area (mm®) 0.435 NA 0.98 0.72 0.72
Power consumption (mW) 10.68 13.9 9.4 10.24 26.7

At 3.1GHz

4.2 fAple P Sl ik

34




[22] [23] [24] Post-Sim Measure
Technology 0.18um CMOS | 0.18um CMOS | 0.18um CMOS | 0.18um CMOS | 0.18um CMOS
Feedback+ Feedback+
Topology Dual Feedback Cascad+ CS | CG+ Cascad
Current-reuse| Current-reuse
RF(GHz) 3.1-10.6 3.1-10.6 2-10.1 3.1-10.6 3.1-10.6
S11(dB) -11.24 dB =9.7 to =19.9 <-9.76 <-10.7 < -10.07
S22(dB) -18.5 dB -8.4 to -22.5 NA <-10.6 <-15.2
S21(dB) 10.87 ~.12.02 dB 11.4 £ 0.4 10.2 <12.1 < 6.66
NF(dB) 4.7 ~5.6 dB 412 ~ 516 368 3.41~4.55 3.13~7.05
P1dB(dBm) -20 —7.86% NA -21.5 -16
[IP3(dBm) -12.0 ~ -10.6 0. 72% -1 -8.1 -1.8
Chip area (mm®) 0.665 0.447 NA 0.72 0.72
Power consumption (mW) 10.57 22.7 7.2 10.24 26.7

*At 6.4 GHz

#4.3 &8 ot )i
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BT EHEY o~ T RN o d Y hdrainsgh @ % - A QR ERL F X
FAEITMLeHF T PR FAwRT FENOSE  F b A REREI TR
g e B F B AR F o L s R A - JEPMOS K A R
FERL » 2 &5 & XA RS # FHHL 2 E DR G ki 0 4o B0, 1977 0 5 PMOS & 4
R FERL e
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Conner SS SS
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