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A Frequency Hopping for an MB-OFDM UWB

Low-Noise Amplifier

Student: Hsien Chieh Chiu Advisor: Dr. Christina F. Jou

Degree Program of Electrical Engineering and Computer Science

National Chiao Tung University

Abstract

In this thesis, we present & Frequency Hopping Low-Noise amplifier for an

MB-OFDM UWB system.

First of all, we introduce<the ‘Chebyshey E.-C band-pass filter architecture
implement for input impedance matching use. We modify this architecture and to
obtain best reflection coefficient during 3.1GHz~ 10.6GHz frequency range. Then, we
implement single power to source inductive degeneration cascade amplifier
architecture. In this architecture, we degrade Millier Effect and obtain lowest noise
figure and highest reverse isolation. We use 5 set NMOS to make switch function,
collocate L4 to choice LC resonance frequency and they can work we want frequency
and enhance the output gain. In the output section, we use buffer have low output

impedance and large current character to drive next stage circuit
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Table 4.3.2 P1dB -7 3 g e Bl gt B

P1dB
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simulation

P1dB(3.96GHz)

-8dB

-12dB

P1dB (4.48GHz)

-8dB

-13dB

P1dB (5.01GHZ)

-12dB

-12dB

P1dB (5.54GHz)

-11dB

-12dB

P1dB (6.07GHz)

0dB

-13dB

P1dB (6.6GHz)

-12dB

-14dB

P1dB (7.12GHz)

-10dB
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Table 4.3.3 1IP3 %7 I iE (8 Pl {5 B
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simulation

1IP3 (3.96GHz)

4.70B

7dB

I1P3 (4.48GHz)

4.8dB

5dB

1IP3 (5.01GHz)

4.9dB

5dB

1IP3 (5.54GHz)

7dB

3dB

[IP3 (6.07GHz)

8dB

1dB

1IP3 (6.6GHz)

6dB

-2dB

1IP3 (7.12GHz)

3dB
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Table 4.3.4 MB LNA»z i Post Simulation¥? & jp|+* #& &

Specification Measurement Post Simulation
BW (GHz) 3060880712 396 — 7.12
S11 (dB) <—6.48 <—123
S22 (dB) =6 | <—13.7
Max. S21 (dB) 7.57(at4.2 GHz) 14.1 (at 7.12 GHz)
S12 (dB) <—13.7 <—37.8
Min. Noise Figure
4,54 (at 4.1 GHz) 3.14 (at 7.12 GHz)
(dB)
Prus (dBm) |Ch2|Ch3|Ch4|Ch5|Ch6|Ch7|Ch8|Ch2|Ch3|Ch4|Ch5|Ch6|Ch7|Ch8
-8 -8 |-12|-11| O [-12|-10}-13|-13|-13|-13 |-14|-14|-14
[IP3 (dBm) 47148149 7|8 6 |37 |5|5|3|1 2|3
Vdd (V) 1.8V 1.8V
LNA Power (mW) 7.51 7.48
Buffer Power
(W) 4 3.81
Hopping Function Some function Yes
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S 2 oAy b oant i 19 57 é)r% » 2 * MB-OFDM #2473 <

jpast
=k

VI S SRR S A b A MR B R E SR T AR IC hF P

PRCS

Rl
)‘m

P R 0 L B % 5 4o Table 4.4.5 -

Table 4.4.5 ™ & dp * 22 @ * MB-OFDM LNA #p B paper er3cie b fie

Min NF Hopping

(dB) Function

This work

(chip)
This work

4,54 . Some

(sim)
2004, [2]
(sim)%
2004, [2]
(sim)%%
2006,[27]

(sim.)

% :Ld=4.4nH % % :Ld=2.0nH “: only core LNA

*:at 3.9GHz **: at 3.9GHz ***: at 6.01GHz

[2][27)357 § WS % ¥ A3 32 AR FA
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% %] & -8dB % channel 2 (3.96GHz) > -8dB . channel 3 (4.48GHz) » -9dB
% channel 4 (5.01GHz)> -10dB # channel 5 (5.54GHz)>-2dB # channel
6 (6.07GHz) » -12dB #_ channel 7 (6.6GHz) > -10dB % channel 8
(7.12GHz) - IP3 er% % & %] % 4.7dB # channel 2 (3.96GHz) > 4.8dB %
channel 3 (4.48GHz) > 4.9dB # channel 4 (5.01GHz) > 7dB % channel 5
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