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 2C/1L, DCMR (CDM)
 Minim 7 prezente (curs+laborator)
 Curs - sl. Radu Damian
 Marti 18-20, P2

 E – 60% din nota

 probleme + (? 1 subiect teorie) + (2p prez. curs)
▪ 3p=+0.5p

 toate materialele permise
 Laborator – sl. Radu Damian
 Miercuri 8-14 impar (14.10.2015 – prez. obligatorie)

 L – 25% din nota

 P – 15% din nota
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• In vid
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 Daca un mediu este metal ideal toate 
campurile se anuleaza in interior
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 Simplificarea ecuatiilor lui Maxwell
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γ – Constanta de propagare

Mediu lipsit de sarcini electrice

 Ecuaţiile Helmoltz sau ecuaţiile de propagare



Camp electric dupa directia Oy, 
propagare dupa directia Oz
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Exista numai unda progresiva E+=> A
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Amplitudine

Atenuare

Propagare
(variatie in timp si spatiu)

Propagare

Polarizare circulara
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 Atenuarea se exprima de obicei in dB/km
 de obicei valori pozitive
 semnul = implicit



0 dBm = 1 mW

3 dBm = 2 mW
5 dBm = 3 mW
10 dBm = 10 mW
20 dBm = 100 mW

-3 dBm = 0.5 mW
-10 dBm = 100 W
-30 dBm = 1 W
-60 dBm = 1 nW

0 dB = 1

+ 0.1 dB = 1.023 (+2.3%)
+ 3 dB = 2
+ 5 dB = 3
+ 10 dB = 10

-3 dB = 0.5
-10 dB = 0.1
-20 dB = 0.01
-30 dB = 0.001

dB = 10 • log10 (P2 / P1) dBm = 10 • log10 (P / 1 mW)

[dBm] + [dB] = [dBm] 

[dBm/Hz] + [dB] = [dBm/Hz] 

[x] + [dB] = [x] 
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Mediu fara pierderi, σ = 0
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Impedanta intrinseca a mediului

 ztjz

y eeAE    punctele de faza constanta:   const zt 

Viteza de faza
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Viteza de grup
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vg  in medii dispersive unde β = β(ω)



 Viteza de faza – viteza virtuala cu care circula punctul 
cu o anumita faza

 Viteza de grup – viteza cu care circula informatia
(energia)



 In vid

Indice de refractie al mediului
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Periodicitate in spatiu
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Periodicitate in timp
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 In mediu nedispersiv εr



 tipic 

 f ≈ 1÷3GHz – 300GHz 

 λ ≈ 1mm – 10cm





 Lungimea electrica a unui circuit
 l – lungimea fizica

 E = β·l – lungimea electrica

 Dependenta
 castigul antenei

 imaginea unui obiect pe radar
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 Comportarea
(descrierea) unui
circuit depinde de 
lungimea sa
electrica la 
frecventele de 
interes
 E≈0  Kirchhoff

 E
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 incidenta

 reflectata

 unda

 directa

 inversa

Camp electric dupa directia Oy, 
propagare dupa directia Oz
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 Laboratorul de microunde si optoelectronica
 http://rf-opto.etti.tuiasi.ro
 rdamian@etti.tuiasi.ro


