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Decibels Nominal units

\X = 10logy x

/

- Power (dBW, dBm)

- Gain (dBj)

- Attenuation (dB)

P 2 \°
p,~ 99 \4mp

Nominal units (*)

X =201logpx

- Current

- Voltage

- Electric/magnetic field
- S parameters

P, 2 \°
10log o= D= =G, + G, + 10log,g (47‘[1))
e

Decibels (+)
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= Ambient temperature: TO=293 K

= Change of loss: AI=0.1dB => Change of G/T ?
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= Path loss exponent: e=3

= Data rate: Rb=2 Mb/s

« Frequency:5GHz => A= Cf—o = 0.06 m, Cop =3 X 108?
= Transmitted power: Pe=2 W

« Transmission antenna effective surface: Ae=0.0028 m?

= Distance: D=500 m

= Reception antenna gain: Gr=10 dBi

= Reception system temperature: Tr=300 K
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Power Density = ijsnie Spectral density = Frgsy;r:cy
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= Friis transmission formula (slide 29): ~No No  (NgRp Ry
2 \° 1
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N e . n=~.° = =
= Friis transmission formula (slide 29): No  No NoRp Ry
2 \° 1
P =@ GpGr (w) R G Nas =5~ 10logigRy =77 = 10logio Ry
dB
= Path loss: A
. PL = Qg = T

. . 4 .

» Transmission antenna gain: gt = 55 4e gt =10, G = 10logy9 9 = 10 dBi

AZ



S10EO2: part 2

= Friis transmission formula (slide 29):

2 \° 1
= Path loss: P, =a, = (?)
o . 41
= Transmission antenna gain: gt = ﬁAe

= Signhal (power) to noise ratio:

F_ 5

V=N, " kT’ B apw

— EIRPdBW + GT'

dBi

B _BT_/B)

Ny Ny (NoR, R,

P
Nag = — —10logo Ry, = —

kT 1n — 101log4o Rp

9t = 10, Gt =10 1Og10 gt — 10 dBi

EIRPdBW — PtdBW + thBi

X0 4B
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= Friis transmission formula (slide 29): No  No  \NoRp Ry
2 \° 1
— ) = il P, P
P =@ GpGr (w) BIRP G las =3~ 10100 Ry =5 = 10logio Ry
dB
= Path loss: AR
SRR
L. . 4 .
» Transmission antenna gain: ge =77 4e gt =10, G = 10logy9 9 = 10 dBi
= Signhal (power) to noise ratio:
P P EIRPdBW — PtdBW + thBi
r r
V= N, = kT’ Brapw = EIRPapw + Gr jp; — Qogp

—> VdBHz = EIRPdBW - CZOdB + GTdBi - 1010g10 k—10 10g10 TT‘
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= Friis transmission formula (slide 29):
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TI_ - - -
No Ny (NoRp Ry

2 \° 1
— ) = il P, P
B =P, GGr (w) BIRP Gy 2 las =3~ 10100 Ry =5 = 10logio Ry
dB
= Path loss: A
- AT @={Tm

L. . 4 .
= Transmission antenna gain: 9r = 77 Ae ge =10, G,=10log,o g = 10 dBi
= Signhal (power) to noise ratio:

EIRPdBW — PtdBW + thBi
P. P

V= N, = kT’ Brapw = EIRPapw + Gr jp; — Qogp

Yapuz = EIRPgpw — &g y5 + Gryp; — 1010810 k — 1010g4 T

= Energy-per-bit to noise-power-density
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