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Design of a RF Front-End for 2.45GHz Band using Sub—harmonic Active Mixer
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Abstract — In this paper, we presented an active RFID system in 2.45GHz range including LNA, Mixer and gain block.
And in this work, a link budget model for RFID applications are proposed. We describe the detailled design and
implementation of our system. Our components in RFID system has features such as low Noise Figure, reliable energy
budget, and standard compliance with ISO 18000-4. Our receiver is effective for development and evaluation of prototype
applications ‘because of the flexibility of the design hardware. So, our platform will be suitable for versatile item

management applications.
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Table 1 KS X ISO/IEC 18000-4(2.45GHz) standard

Operalion | 00 94g35MHz | 2400-2483 5MHz
Frequency
Deeupied |y 500KH Max 1MHz
Bandwidth
Transmitted 10dBm (10mW) 10dBm (10mW)
Power
Modulation ASK GMSK
type
Bit Rate 30740kbps 384kbps
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2.1.1 Using a Passive Tag
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2.1.2 Using a Active Tag
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2.2 Design of Link budget
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2.3 Design of 2-stage LNA
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Fig. 5 Block diagram of LNA
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2.4 Design of Sub harmonic Mixer
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Table 3 Comparison the result of Sub Harmonic Mixer

Gain dB 134 11.8
LO- RF Isolatlon dB 30 32
IIP3 | dBm -4 -

2.5 Design of Gain Block
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2.5 Design of a I/Q channel
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Table 3 The result of I/Q channel RF Front-End

IF frequency | KHz 500
IF Power dBm -42.58 ~-42.58
IF Phase degree 4.8 -35.8
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