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Abstract

The thesis focuses on the circuits. which are suitable for the

ISM(industrial scientific medical) band. The designed circuits include
low noise amplifier ~ active filter which is suitable for-receiver front-end

and low-power.receiver.

First, we describe the issues.and tradeoffs in the design of the low
noise amplifier and implement a differential low noise amplifier realized
in a 0.18um CMOS technoelogy. We choose 0:15um PHEMT technology
to implement circuits due to/ Its high' transconductance and high cut-off
frequency and have designed a single biasing low noise amplifier
showing a good noise performance. Next, we describe the differential
receiver architectures and focus on studying direct conversion
architecture. A low-power receiver realized in a 0.18um CMOS
technology is implemented by using a passive mixer. Finally, we
analyze the impact for the quality factor of bandpass filter and
implement a tunable bandpass filter realized in a 0.18um CMOS

technology.
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Item Post-Simulation
Supply Woltage (V)
\oltage Gain (dB) 32
Noise Figure (dB) 241

[1P3 (dBm) -1.85
IP1dB (dBm) -4 -8.4

<-10 <-10
(5.0GHz~6.45GHz) | (4.7GHz~6.1GHz)
Current Consumption (mA) 2.78 2.8

Input Return Loss (dB)
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222 5.6-GHz L8 i3 B2 o i
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gsl

+V,, =0 (2.40)
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W R Vpp e B A3 22V F R Mk (T defr® T Mok T4 =
BE T o0 N(240)F s B A T 38 (2.41)

1 (VV/L)l 951 _VP)2 1
gsl 2 (VV/L)Z _Vp B O (241)
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L0 1 (2417 Vg 4 e X (2.42) 5 7 b
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1.2.4GHz:
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% 2.3

ltem

Post-Simulation

2.4-GHz PHEMT LNA i & £ B i

Measurement

Supply Woltage (V)

S21 (dB)

18.8

18

Noise Figure (dB)

1.01

13

11P3 (dBm)

-7

-4

IP1dB (dBm)

-20

-17

Input Return Loss (dB)

<-10
(2:1GHz~2.7GHz2)

<-10
(2.0GHz~2.4GHz)

Current Consumption (mA)

8.73

10.8

# 24 5-GHz PHEMT LNA fi-&t 22 & plv i £

Item

Post-Simulation

Measurement

Supply Woltage (V)

S21 (dB)

18.8

17

Noise Figure (dB)

1.161

1.4

11P3 (dBm)

-9

0.7

IP1dB (dBm)

=22

-12

Input Return Loss (dB)

<-10
(4.8GHz~6.5GHz)

<-10
(3.9GHz~5.5GHz)

Current Consumption (mA)

8.21

10.8

38



F=F RPRFRMFL M FFE

¥=F
Ié g/zéﬁ"/rg#ig& /ﬂf';_f
37 g

39



F=F REPRFRIFZ M F4E

Ao RAFAF P RRF G EE S G 0 ST U I EREL AN
e o &M E T A IEEE 802.11b 4R e S 30k S i

e R Lo R FE L HMAERIPLEELY AR

LAV ME AR U Sra £ AR
- T R AR T R R PR Ak T .

£ I H AR R T AR R OB e B 0 B EI TR
B CRES T TR S R e oot T RaNEN# T
SRR LR RS AL e R S ERTE LR

ARG A S HRBROER T A SR RE T L R

N

L

d
=1
ol
Ik

CERFAFETRBEIGITALOE A CHTIRE

0

P Bzt o

40



F=F REPRFRIFZ M F4E

32 #ipEBLYE

30 - B TR WX = A 0 B 4R (direct
conversion) ~ 4z ¢t Z (super-heterodyne) ~ i« ¢ #7 (low-1F) » o »*4g ¢t 1
EH DR T B U AR P AR L) ARt
BEAR G ERREER S 0w iy - IR A& chdd g MY G ELDR
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% 3.1 2.4-GHz & je g ik &2 £ R i

Item Pre Simulation Measurement
Supply Voltage (V) .
Conversion Gain (dB) 55 53
RF Bandwidth (GHz) 2.29-2.47 2.22-2.36
IF Bandwidth (MHZz) 45 20
NF (dB) 2.8@1_00kHz 9@_100kHz
2.75(noise floor) 5(noise floor)
IP1dB (dBm) -56
IP3dB (dBm)@Highest Gain -45
Input Return Loss(dB) >10(2.1~2.8GHz) >10(1.9~2.6GHz)
LO-to-RF Isolation(dB) -- >50
Current Consumption (mA) 3.84 4.26
Power Consumption (mW) 6.9 7.67
Process 0.18 um CMOS
I Chip Size (mmxmm) 1.45 x 1.0 mm? I
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Item Post-Simulation Measurement

Supply Woltage (V) :
Insertion Loss(dB) 3.3dB 2.5dB
3dB bandwidth 50MHz 40MHz
I1P3 (dBm) -28 -26
Noise Figure (dB) 20 N/A
Power Consumption (mw) 8.7
Current Consumption (mA) 5.6
Chip Size(mm x mm) 1.08 x 0.71
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