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 EIRP=4 W

 Frequency: 2.45 GHz =>

 Tag antenna gain: -0.5 dBi

 Antenna input impedance: 10 Ω

 IC chip impedance: 5 – j50 Ω

 Reading distance: 5 m
 (a) No polarization mismatch

 (b) Reader circularly and tag linearly polarized

 Sensitivity (minimum received power)?

𝜆 =
c0
𝑓
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b 𝜒𝑝𝑜𝑙 = 0.5 = −3 dB ⇒ 𝑃𝑟,𝑖𝑐 = 0.47 μW = −63.3 dBW = −33.3 dBm



S12E02
 Distance 0.2 m < r < 0.5 m

 Tag antenna gain: 

 Reflection coefficient: 

 No polarization mismatch: 

 Frequency: 1 GHz =>

1. Maximum EIRP (E<1 V/m) ?

2. Chip treshold power Pr?

Γ = 0.1 = −20 dB

𝜒𝑝𝑜𝑙 = 1 = 0 dB

𝜆 =
c0
𝑓
= 0.122 m,

𝐺𝑟 = −20 dBi = 0.01
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Γ = 0.1 = −20 dB

𝜒𝑝𝑜𝑙 = 1 = 0 dB

𝜆 =
c0
𝑓
= 0.122 m,

𝑟 = 0.02 m

𝑆 =
1

120𝜋
= 2.65 mW/m2

𝑆 = 𝑬 × 𝑯 =
𝐸

𝑍0
, 𝑍0 =

𝜇0
𝜖0

= 120𝜋 Ω ≈ 377 Ω

Closest = maximum power density

𝑆 =
𝑃𝑡𝐺𝑡
4𝜋𝑟2

=
𝐸𝐼𝑅𝑃

4𝜋𝑟2
⇒ 𝐸𝐼𝑅𝑃 = 4𝜋𝑟2𝑆 = 1.33 mW

1. Distance

𝐺𝑟 = −20 dBi = 0.01



S12E02
 Distance 0.2 m < r < 0.5 m

 Tag antenna gain: 

 Reflection coefficient: 

 No polarization mismatch: 

 Frequency: 1 GHz =>

1. Maximum EIRP (E<1 V/m) ?

2. Chip treshold power Pr?

Γ = 0.1 = −20 dB

𝜒𝑝𝑜𝑙 = 1 = 0 dB

𝜆 =
c0
𝑓
= 0.122 m,

𝑟 = 0.02 m

𝑆 =
1

120𝜋
= 2.65 mW/m2

𝑆 = 𝑬 × 𝑯 =
𝐸

𝑍0
, 𝑍0 =

𝜇0
𝜖0

= 120𝜋 Ω ≈ 377 Ω
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𝑆 =
𝑃𝑡𝐺𝑡
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=
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⇒ 𝐸𝐼𝑅𝑃 = 4𝜋𝑟2𝑆 = 1.33 mW

1. Distance

2. Treshold power:

𝑃𝑟 = 𝑆𝐺𝑟
𝜆2

4𝜋
𝜏𝜒𝑝𝑜𝑙 = 𝑆𝐺𝑟

𝜆2

4𝜋
1 − Γ∗ 2 = 0.19 μW = −67.3 dBW = −37.3 dBm

𝐺𝑟 = −20 dBi = 0.01
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 Antenna directivity: 2.5 dBi

 Tissue absorption: 98.7%

 Gain of the antenna + tissue = ?

Absorbed 98.7%  =>  radiated 1.3% - efficiency!

𝜂 = 1.3% = 0.013

In decibels:

𝜂 = 10 log10 0.013 = −18.86 dB

Antenna gain (slide 50):

𝐺 = 𝜂𝐷 = −18.86 + 2.5 = −16.36 dBi


