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Abstract

This paper has been studied about UWB(Ulra
wide-band)’'s LNA(Low Noise Amplifier) and Mixer.
The UWB is a new technology that is being pursed
for both commercial and military purposes.

Direct conversion architectures that convert RF
signals have potential to achieve such terminals,
they the need
non-programmable image-rejection filters and IF

because eliminate for

channel filters. And this architecture promises better
performance in power, size, and cost than existing
heterodyne-based receivers.

This Receiver architectures combines low-noise
amplifier, mixer. And then this paper has designed

suitable UWB’s LNA and Mixer.
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219 1. Direct Conversion Architecture
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3.1.1. LNA Topology

[

ZES

226

LR

fot

s ==& 27

[

1

2dutE <l LNA Topologyol &
1/gm Termination, degeneration,
Shunt-Series Feedback%°l 1o9 Zzte] EAQE 1
W Resistive Termination®] Z$-ol& 238 29 o]
Hoko] 50Q9 AL DolFoN YDA KW
ged 5009 SIHPA vjHo] o]Fo Ae FRE
warth skx%k N/F(Nose Figure)7t W5 Z7] o &
FF M= AbEo] 715 Foh
1/gm termination(1¥.3)8] A $ol&

Resistive Termination,
Inductive

ol
]

gEstEA s

A duda dAL 2R FAT 1/gm=50 £
(gm—ZOmS)C’i gaine] 1A HY 7] wWEe] oA

£ N/F7F 329 £& gaing WeEhrd o Hoh
geoz duidoz Bol ALLHIT Y= Inductive

degeneration LNA(Z ¥ 4)9] Z%ole ¢ dddx
7t g4 3 2ol Jehdth
_ Vtest _— 1 gmLs
Zinput_ itest SL + chs Cgs
AN FE&oF & AL AdYH AER AMAMME A
& Z A H4E 09 ez 9E 5 Y1 o
n —Lalige so02 gaTu 9 Ymuss
&
50Qoz diHe] He F2 EA % Bolz gt} &=

g ol EAHL 237 YA (Narrow band) el
Hged T2 Fude %"6‘—4—‘: %2 e

wetd 7H2 Fod 540 HgE LNA A4S 9
4= Shunt-Series Feedback LNA(Z¥ 57} A¥
&th(4) ol Topology®l 54L& 4¥ bias7t ¥
voltageo] A o] glon UutAoR 50Q Yodx
f o] o] FAHA o|59 QAZI} Fris oo,
& 7R G- L feedbackd Ab§EIE FZRojA &3
w5 e stabilityd] EA7F GAstE o oA 49
feedbackelgtz o] WAEZE W37 3 o5& @
Ast7) W golt.

%Y
R R
Ry

29 4 Inductive degeneration 2% 5 Shunt-Series
Feedback

219 2 Resistive Termination ¥ 3. 1/gm termination



20048 = CHEHNRIEES SIAS

312 LNAS 47 9 24
J=w EZeXE olgstd 1Y 6% 22 Rl I

R2¢1 NPN 05+20+1 SiGe transistor7} ®to]oj =
= IR2E ol&3td H5& adsd
Fay
[
g
s
1dB compression point ~12.9 dBm
Power Consumption 87 mW
Gain 13.2 dB
NF 3.6-39 dB
Power Supply 33V
3dB Bandwidth 9.3 GHz

19 6. Feedback UWB LNA specfications
3.2. Mixer
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3.2.1. Mixer Topology
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3.2.2. SSB(Single-Side Band) vs. DSB(Double-Side
-Band)

Mixer’dolAj= Noise Figure® SSB(Single Side
Band)o|\} DSB(Double Side Band)olikel utel F7}
212 UsA |
A ukA 9l Heterodyne®} 2ol & HE SSBE AM&-3) -
=dl 3} Direct Conversionol A DSBE Al&3ti
otk = e} Aolzr A 3dB7IA Aozt UA =2
olgg ol ¥ 78 ol Mixer &l
rejection® & F A=uk glrol ZE gl
Azol ol5m A o]Fe] K
wide-band Mixer?] ZA$%E Noise figure7t 2
factor(3dB) THE Aolzt o, whebA ol A3} o)
DSBE Al£3lE Wide-band® Z$ols SSBRU
3dB @2 goz yer Aold, F, Wide-band’gel
Mixere DSBE Al4322H# even order linearity7}
FAHE Aol

image

Image

Ypss=(NANg/(nj+ng)
Yssp=Ns/(n;+ng) »
(Ns+Np/Ng=1+N;/Ns=1+G/Gs
NF ¢45(dB) = NF o5 (dB) + 10 log (1 + G,/ G )
Image & RF gain is equal, G,;= Gg

10log(1+1) =3dB
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29 7. SSB Measurment DSB Measurment

3.2.3. Gilbert Double-Balanced Mixers] 474 ¢ #4

Y98 2e z=3dYd E4& 9E3s= Double
Balanced Mixer® %%+ Switching Pair@® Drive
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