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Coaxial Feed

Display (Modelled as 
copper sheet)

Radiating Slots

Battery Matching Cir.

PCB

Feed pt.

Copper

Plastic
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(Series 0.6pF capacitor, Shunt 5.6nH Inductor)

Hand PhantomFree Space

50%80%Rad. Eff.

48%60%Tot. Eff.

2.63 dBi2 dBiDirectivity

-12.8 dB-5.5dBBest 2.4->2.5 GHz S11

340 MHzN/A-10dB Imp. BW

560 MHz360MHz-6dB Imp. BW
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a) Adding slot strips b) Drilling c) Soldering matching circuit 

d) Adding feeding structuree) Final structuree) Ready to measure
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2.62 GHz
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Hand 
Phantom

Free 
Space

-12 dB-6.5Best 2.4-2.5 
GHz S11

270 MHzOut of 
range

-10dB Imp. 
BW

685 MHz340 MHz-6dB Imp. 
BW

FS: -6 dB BW 

HM: -10 dB BW 
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2.5 GHz2.45 GHz (Sim)2.45 GHz (Meas)2.4 GHz

-2.9dB (51%)(S)-4.4dB (36%)(M)-3.1dB (49%)-4.7dB (34%)-3.5 (40%) (S)-5.2dB (30%)(M)Total Eff.

---0.47 dBi-1.02 dBi--Realized Gain

--2.63 dBi3.68 dBi--Directivity
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FF Gain Pattern
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𝑃 = 𝑃 𝐺 𝐺
𝜆

4𝜋𝑟

𝐺 = −9. 7𝑑𝐵𝑖 = 0.107
𝐺 = 0 𝑑𝐵𝑖 = 1
𝑃 = 0 𝑑𝐵𝑚 = 1 𝑚𝑤
𝑃 = −70 𝑑𝐵𝑚 = 10  𝑚𝑤
𝜆 = 0.122 𝑚

 According to Friis equation, a 10 m coverage of a 
received power level of -70 dBm requires a TX realized 
gain above -9.7 dBi.

𝑟 =
𝑃

𝑃
𝐺 𝐺

𝜆

4𝜋
 = 10.04 𝑚

zz
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x

-9.7 dBi

The manufactured 
structure could cover 
over a 10m distance in 
the full solid angle except 
for the shaded angles 
(𝜃 ≤ 6° and 𝜃 ≥ 168°)
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𝑺𝟏𝟏: 𝑳𝒈𝒂𝒑 = 𝟎. 𝟎 𝒎𝒎
𝑺𝟏𝟏: 𝑳𝒈𝒂𝒑 = 𝟏. 𝟓 𝒎𝒎
𝑺𝟏𝟏: 𝑳𝒈𝒂𝒑 = 𝟎. 𝟓 𝒎𝒎

𝐿
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a.

b.
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Jari, Jan, and Mohammed for the dedicated effort and 
insightful guidance.

Everyone in this course for the constructive and fruitful 
discussions


