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PRAPOL JARATAKU : 2.45 GHz-TRANSCEIVER SYSTEM FOR

POINT-TO-POINT WLAN. THESIS ADVISOR : CHANCHAI

THONGSOPA, Ph.D. 126 PP.

BI-DIRECTIONAL AMPLIFIER/ MMIC (Monolithic Microwave Integrated Circuit)

The wireless communication system has continuously developed for the
image, voice, and data, especially for the wireless internet technology that is growing
very fast. Presently, wireless networks are implemented in everywhere with the name
of Wireless Local Area Network (WLAN) that uses access point to combine networks
together, since it is convenient to install and to use without transmission line
connecting. However, access point service covers in limited area. Also, the
transceiver system for point-to-point WLAN is an efficient method to increase service
point for networks, increase coverage area, and save cost for maintenance. In this
principle, we are interested in the transceiver system for point-to-point WLAN design.
The components in this system include antenna with offset parabolic reflector, which
increase gain, and the part of Bi-Directional Amplifier circuit. The system is designed
at resonance frequency of 2.45 GHz under the IEEE 802.11b, g standard which
operates in the ISM band. Moreover, we test and analyze results with their
implementation. This system aims to fulfill the connect point-to-point WLAN for low

cost and to reduce imported products from other countries.
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width of the microstrip or patch antenna
length of microstrip or patch antenna
thickness of substrate

electric field

magnetic field

stability factor

scattering parameter

input reflection coefficient
reverse transmission coefficient
forward transmission coefficient
output reflection coefficient
input reflection coefficient
output reflection coefficient
load reflection coefficient
source reflection coefficient
delta factor

input impedance

output impedance

source impedance

load impedance

propagation constant

relative permittivity

source impedance

load impedance

propagation constant

relative permittivity



o a v v d o
MeBnadaanyal tazAeo (so)

Permeability

Permittivity

effective dielectric constant

intrinsic impedance

wavelength of electromagnetic wave in free space
wavelength of electromagnetic wave in dielectric
input impedance of patch antenna

frequencyz

radial of input stability circle

center of input stability circle

radial of output stability circle

center of output stability circle

transformer impedance

effective width
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YUIR | MUY swazzﬁﬂﬂ U ID éﬁ!ﬂ !.’Uf]i( 31
GaAs InGaP HBT MMIC Power
- - 1 Q, Hittite HMC414MS8G 174
Amplifier, 2.2 - 2.8 GHz
GaAs MMIC Low noise amplifier
- - 1 Q, Hittite HMC287MS8 58
with AGC, 2.3 - 2.5 GHz
- - GaAs MMIC T/R Switch 2 Q,, Hittite HMC574MS8 80
- - Directional coupler 2.3-2.6 GHz 1 Q Skyworks DC25-73 86
Analog
- - Operational Amplifier 1 Q, AD8314ARMZ 445
Devices
- - P-Channel power MOSFET 1 Q, Harris RF1K49093 1,695
- - NPN Small signal transistor 1 Q, Diodes MMST2222A 1,695
- - Positive Voltage Regulators 1 Qq ST LM7805 15
- - BPF 1 Murata DFCB22G44LBJAA
330 pF Cap, 0603, Ceramic 2 C, Digikey - 2
2.2 pF Cap, 0603, Ceramic 1 C, Digikey - 2
10 pF Cap, 0603, Ceramic 4 C,, Digikey - 2
2.7 pF Cap, 0603, Ceramic 1 C, Digikey - 2
100 pF Cap, 0603, Ceramic 1 Coro Digikey - 2
47 uF Cap, Electrolyte 1 C, Digikey - 2
220 uF Cap, Electrolyte 1 C, Digikey - 2
0.01 uF Cap, 0603, Ceramic 1 C, Digikey - 2
18 nH |Ind, 0603 3 L, Digikey - 2
100 Q |Res, 1/10W,0805 4 R, Digikey - 2
1000 Q |Res, 1/10W,0805 2 R, Digikey - 2
390 Q |Res, 1/10 W,0805 2 R, Digikey - 2
22 Q Res, 5 W 1 R, Digikey - 2
4700 Q Res, 2 W 1 R, Digikey - 0.5
1500 Q Res, 2 W 1 R, Digikey - 0.5
- - Diode, 2 A 2 D, - IN5401 1
- - LED 2 LED , - 1
- - IC Regulate 1 VR, NS LM7805 15
- - Connector, SMA(F) 2 RIGID 158150 100
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S1)3p)

e | 1y ERNLEAGHE) | ID 31
GaAs InGaP HBT MMIC Power
- - 1 Q, Hittite HMC414MS8G 156
Amplifier, 2.2 - 2.8 GHz
GaAs MMIC Low noise amplifier
- - 1 Q, Hittite HMC287MS8 58
with AGC, 2.3 - 2.5 GHz
- - GaAs MMIC T/R Switch 2 Q,, Hittite HMC574MS8 78
- - Directional coupler 2.3-2.6 GHz 1 Q, Skyworks DC25-73 83
- - Operational Amplifier 1 Q, AD AD8314ARMZ 445
- - P-Channel power MOSFET 1 Q, Harris RF1K49093 1,695
- - NPN Small signal transistor 1 Q, Diodes MMST2222A 1,695
- - Positive Voltage Regulators 1 Q ST LM7805 15
- - BPF 1 Murata DFCB22G44LBJAA
330 pF Cap, 0603, Ceramic 2 C, Digikey - 2
2.2 pF Cap, 0603, Ceramic 1 C, Digikey - 2
10 pF Cap, 0603, Ceramic 4 C,, Digikey - 2
2.7 pF Cap, 0603, Ceramic 1 C, Digikey - 2
100 pF Cap, 0603, Ceramic 1 Coro Digikey - 2
47 uF Cap, Electrolyte 1 C, Digikey - 2
220 uF Cap, Electrolyte 1 C, Digikey - 2
0.01 uF Cap, 0603, Ceramic 1 C, Digikey - 2
18 nH |Ind, 0603 3 L, Digikey - 2
100 Q Res, 1/10W,0805 4 R, Digikey - 2
1000 Q Res, 1/10W,0805 2 R, Digikey - 2
390 Q Res, 1/10 W,0805 2 R, Digikey - 2
22 Q Res, 5 W 1 R, Digikey - 2
4700 Q Res, 2 W 1 R, Digikey - 0.5
1500 Q Res, 2 W 1 R, Digikey - 0.5
- - Diode, 2 A 2 D, - IN5401 1
- - LED 2 LED,, - - 1
- - IC Regulate 1 VR, NS LM7805 15
- - Connector, SMA(F) 2 RIGID 158150 100
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ANUD 2400 — 2500 MHz
DRIV ~ 15 dBi
P S A
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319AZIDIANIANALANITVNIT YAV ADINANN

AR 2400 — 2500 MHz
99131MIVINTYIUNATLY 15 dB
BATINMIVNTTYYIUDUNANIATY -50 dB
AIIMIVNIT Y IUNAA 12dB
SarmsvenedyanueIdnamagd | 5dBm

o a g <3 d o [ Y @ A
Tvinansniau AOINANI ATIPNANT FU-AIdgya o Tula
Aa A o o
DUNLALY 50 Toviy

Pl )
TUFBUAD SMA X 2
3 a

YUIA 5.4(n) X 8.5(8) X 2.5(7) FUAIUAT
J
WINUNTIY 154 N5

dﬂ/
Tliaea1999 12 V.DC. 0.5 A.
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section antenna with a strip on a U-shaped ground plane IEEE 2005 Microwave, Antenna,
Propagation and EMC Technologies for Wireless Communications MAPE 2005. IEEE
International Symposium, 8-12 Aug. 2005, pp: 458 — 461
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