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Implementation integration of Wideband Low-noise Amplifier

and Filter in CMOS Processes

Student : Yueh-Chang Du Advisor: Dr. Christina F. Jou

Degree Program of Electrical and Computer Engineering

National Chiao Tung University

ABSTRACT
This thesis discusses the design and analysis integration of an ultra wideband
low-noise amplifier and..a wideband filter. In order to obtain the wide-band
performance, the 2™ stage amplifier structures beused in the design of the wideband
low-noise amplifier. The 2™ stage amplifier used the inter-stage resonance structure to
achieves the wideband gain, the shunt-peaking technique is used to extend the
bandwidth. The double-n filter structure is used in the wideband filter design to
achieves the gain flatness and the sharp attenuation out of the desired band. The
simulation results of the amplifier are as follows: : The bandwidth is 3 ~ 8 GHz. The
average gain is 16 dB. The noise figure is 4.6 ~ 5.4 dB. The input return loss is <12
dB. The input Pigg(min,)1is -23.4dBm. The IIP3in) is -11dBm. The power consumption

is 14.25 mW.
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SRR NS A W S TR - & B R T r?ﬁ%fﬁi@ﬁ%?‘q‘—' ) X AR
752 /1% AT (Spectrufn) WAL MBI T CAAH LA AR Y WL R D
TA U EZ G MU M- RF MELF AP T E R NS0T L

BB > BRI F gl i o

P s B )l g L AREUAE SRS P 23# 8 5 k% (Global
System for Mobile Communications ; GSM ) » F|iT & &k & 3 F 3 i (Wireless
Local Area Networks ; WLAN ) ~ > 2k %_i+ % % ( Global Positioning System ; GPS ) ~
#c > R #% (Digital Video Broadcasting ; DVB) » # 3 & 4z 54 (Ultra-Wideband ;
UWB) & % ﬁh%’j& g g e o I B AR 0 BEEA S PE R .
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WLAN
Standards GSM IEEE 802.11 a,b, g UWB
IEEE 802.11n
GSM 850 : IEEE 802.11 b, g,n :
UL : 824 ~849 MHz | 2.4 ~ 2.497 GHz
Frequency | DL : 869 ~894 MHz | IEEE 802.11 a,n :
. 3.1 ~10.6 GHz
Range GSM 900 : 5.15~5.35 GHz
UL : 890 ~915 MHz | IEEE 802.11 a,n :
DL : 935~960 MHz | 5,725 ~ 5.825 GHz
GMSK
BPSK
8PSK
) QPSK
Modulation QPSK QPSK
16QAM
16QAM
64QAM
32QAM
Multiple OFDM
TDMA/FDMA OFDM
Access CSMA/CA
Channel
] 200 kHz 20 MHz 528 MHz
Bandwidth
Peak Data . i )
Rat 14.4 kbits/s 54 Mbits/s 480 Mbits/s
ate

kMo ST R R U2 P (TSMC) f42 ¢ 70.18um CMOS
Bk 2t 42 748 (Ultra-Wideband ) %+ B o A9 Az B4 30X BE Rk 215
Mk B scde » L Es A % (Passive Component) #73% 3R R AT Rk B 0 U IE

0T B % CMOS #Ae? f IR
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R EH RN, B FALR Y R I &R I ERFPN DN E T
(Gain Flatness) en& > % Z i) ARFH TP ORI T F 2R ] o @
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Compression Point) % IIP3 (3rd-order intercept point) &334 5 & Jf 71| » K 3+
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2.1 #7577 o &% — &3xx B L d CMOS £ » E(Inverter )*x ~ B> w $% 7 F2( Resistive
feedback ) ¥2 Jh % % :¥ 7 B (Source Degenerated Inductor ) # % = 3 + B 2 1
;= &k B LA B NMOS &3 (Cascode) #h% B (Common Source) % =
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-k BLd CMOS B+ B (Inverter) *c+ % ~ w327 & (Feedback

Resistor ) 17 % i /& % ¥ % p (Source Degenerated Inductor ) #7 2 = f3c + B 2 o

o] 201 S o Rp T L BT o A B AA 9P Re ¥ A5 4 s fgie 42 (Drain
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FPROAIREZLA* A BT EERF BRI ATFEEFY b i
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freq (100.0MHz to 20.00GHz)
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Pk BLA % CS mgict B Y Lg A= ? BF%ig & (Inter-Stage
Coupling) 4 %2 % * T/ (Current-Reused) s2x~ B4 o Lo * Ak F & My
2. Cg )= B B #& (Series Resonance) T B > i =0 e+ BREAEL2 B &
YR ;u@iﬁiﬁiﬁﬂ’&%"—ﬂ P LgE Co § e RMPF T ATFHE P & L
% o (Current Reuse) 252 & % i@ o Rp % Ly 5 ¥ 8« *# (Shunt Peaking) 2. 3%
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Bl 3.2.15.0% SS #°:% & 5GHz #7%t 2. 1IP3

% 3.2 2 TT ~ FF 2SS 5" 12 S dicid

Mode TT FE SS
Frequency (GHz) 3-8 3-8 3-8
S11(dB) <-10 <10 <-13
S22(dB) <-4 <-4 <-4
$21(dB) >15 > 18 > 10
S12(dB) <-50 <-50 <-50
NF(dB) 4.3-5.4 4.1-4.5 4.8-6.7
Power (mW) 14.25 23.26 8.39
P1dB(dB) 23 3 3
(5GHz)
1IP3(dB) 11 9.8 11
(5GHz)
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% 322 WBLNA 2 St i

S Sy BW NF nin 11P3 P1dB Piss
Teeh 14y | By | (GHo) | (aB) | (aB) | (aB) | (mw)
TT 0.18 <-10 >15 4.6 -11 234 14.25
FF um <9 >15 3-8 4.6 -9.8 -23 23.26
SS CMOS <-13 >10 5.02 -11 -23 8.39
0.18
(6) um <-8 >13.5 3.1-10.6 3.1 7 N/A 11.9
CMOS
0.18
(7 um <-9.9 >9073 2.3-9.2 4.0 -6.7 -15 9
CMOS
*at 6 GHz
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A DR A 3-8 GHz 2 B Mg e ERE T ph BOTR
%okt 7 TSMC 0.18um CMOS #23) » ¥ ¢ & * B 47 o 6t k8 ADS
% MOMENTUM g H %3 2R 2~ BFTRGH - HIRG A

¥

CHERIRBRL R AARIY S (CIC) B EMARS, PRI F R o

AR MRS BEOR Y o R F O A kae S B P AL P
fho % 2 Bk B oRE 7 L dR R B9 i (Inter-Stage Resonance) - 14
P EAE R F o T % T B % (shunt-Peaking) el B af @ Hop ok o FAE 4
fhoom BEMIRA FRL o @ B Al (Double-7 ) gk BHEHE UF R
BAEEY F T RBE A ARG Rl RO kg o SRR R I R e
BB S ST R S 3~8GHz LM F L 16 dB’;%i'E.‘:F‘TL:}F] % 46~54dB>
ﬁl?l » F it ix8c s <12dB o input Pigg -] & 5 -23.4 dBm > IIP3 & -] i& % -11dBm >

B 5 1425mW o

AKAT gL oD p LB B MM B LS TRk BT BT
#E 2K 3 42 B4 (Ultra-Wideband ; UWB) s ¢ > 5 3.1~10.6 GHz » @

CERETE JCHESE. SRR SRR S SR S
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