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 2C/1L (+1), DCMR (CDM)

 Minim 7 prezente (curs+laborator)

 Curs - conf. Radu Damian
▪ Vineri 10-12/Video (istoric), C1, corp C

▪ E – 50% din nota

▪ probleme + (2p prez. curs) + (3 teste) + (bonus activitate)
▪ primul test L1: ~01.10.2025 (t2 si t3 neanuntate la curs)

▪ 3pz (C) ≈ +0.5p (2p max)

▪ toate materialele permise



 2C/1L, DCMR (CDM)
 Laborator – conf. Radu Damian

▪ L – 25% din nota

▪ ADS, 4 sedinte aplicatii

▪ prezenta + rezultate personale!

▪ P – 25% din nota

▪ ADS, 3 sedinte aplicatii (-1? 21-22.12.2022)

▪ tema personala



 https://rf-opto.etti.tuiasi.ro



 RF-OPTO

▪ https://rf-opto.etti.tuiasi.ro Moodle

 Fotografie 

▪ de trimis pe rf-opto

▪ necesara la laborator/curs

▪ bonus activitate 0.5p/1p (C4/C6)



 https://rf-opto.etti.tuiasi.ro
 Irinel Casian-Botez: "Microunde vol. 1: 

Proiectarea de circuit", Ed. TEHNOPRES, 
2008

 David Pozar, Microwave Engineering, Wiley; 
4th edition , 2011, ISBN : 978-1-118-29813-8 
(E), ISBN : 978-0-470-63155-3 (P)



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] 



 Operatii cu numere complexe!
 z = a + j · b ; j2 = -1



 Comportarea 
(descrierea) unui 
circuit depinde de 
lungimea sa 
electrica la 
frecventele de 
interes
▪ E≈0 → Kirchhoff

▪ E>0 → Maxwell
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 Ecuatii constitutive
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022 =− EE 

022 =− HH 

 j+−= 22

γ – Constanta de propagare

Mediu lipsit de sarcini electrice

 Ecuaţiile Helmoltz sau ecuaţiile de propagare



Camp electric dupa directia Oy,  prin alegerea judicioasa 
propagare dupa directia Oz          a sistemului de referinta
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 cazuri particulare in care exista rezolvare analitica

▪ semnale cu variaţie armonică în timp, transformata 
Fourier, spectru
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 cazuri particulare in care exista rezolvare analitica

▪ Exista unda in o singura directie

▪ unda

▪ incidenta

▪ reflectata

▪ unda

▪ directa

▪ inversa
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 cazuri particulare in care exista rezolvare analitica

▪ moduri in medii delimitate
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 Linii de transmisie
 Adaptarea de impedanţa
 Cuploare direcţionale
 Divizoare de putere
 Amplificatoare de microunde
 Filtre de microunde
 Oscilatoare de microunde ?



 Comportarea 
(descrierea) unui 
circuit depinde de 
lungimea sa 
electrica la 
frecventele de 
interes
▪ E≈0 → Kirchhoff

▪ E>0 → propagare
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 mod TEM, doi conductori
I(z,t)

V(z,t)

z



 mod TEM, doi conductori, parametri lineici
I(z,t)

V(z,t)

Δz

I(z+Δz,t)

V(z+Δz,t)

L·ΔzR·Δz

G·Δz C·Δz

 parametri lineici, distribuiti R, L, G, C (Ω/m, H/m ...)



 domeniu timp

 semnale sinusoidale
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 Impedanta
caracteristica a liniei
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 Fara pierderi: R=G=0
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 coeficient de 
reflexie in tensiune
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 coeficientul de reflexie la intrarea liniei
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 Puterea transmisa sarcinii = Puterea incidenta  - 
Puterea “reflectata”

 Return Loss [dB]

 Puterea medie
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 Puterea medie e constanta in lungul liniei
▪ ( fara Pavg(z) )

▪ poate fi masurata
 Se utilizeaza puterea pentru a caracteriza 

amplitudinea semnalului
▪ un punct de vedere “energetic” (fizica)

▪ energie mai mare = semnal “mai mare”
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 Formula lui Euler

 Reprezentare polara
=+= jezbjaz
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 Formula lui Euler

Rxxjxe xj += ;sincos
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 impedanta la intrarea 
liniei
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 impedanta la intrarea liniei
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 impedanta la intrarea liniei de impedanta
caracteristica Z0 , de lungime l , terminata cu 
impedanta ZL
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 relatia este dependenta de frecventa prin 
valoarea
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dependenta de frecventa este periodica, 
impusa de functia tangenta



 l = k·λ/2

 l = λ/4 + k·λ/2
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 Transformatorul in sfert de 
lungime de unda



 ZL = 0
 reactanţa pură

▪ +/-→ in funcţie de l
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

lZjZin −= cot0

 ZL = ∞ → 1 / ZL = 0
 reactanţa pură

▪ +/-→ in funcţie de l
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 se defineste factorul de unda stationara
▪ (Voltage) Standing Wave Ratio

▪ numar real 1 ≤ VSWR < 

▪ o masura a dezadaptarii (SWR = 1 semnifica adaptare)
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Transfer de putere



 Generator adaptat la sarcina ?
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 valori impedanta ?
 reflexii ?



 Generator adaptat la sarcina
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 Putere pe sarcina
▪ Ri = 50Ω

▪ RL = 0 → PL = 0 

▪ RL = ∞ → PL = 0
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 Generator adaptat la sarcina
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 Adaptare
▪ putere maxima transmisa sarcinii

▪ conditie?
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 E = 10V
 Zi = 50 Ω +j·50Ω
 PL(ZL) ?
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 Pa : Puterea disponibila (available)
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 Laboratorul de microunde si optoelectronica
 https://rf-opto.etti.tuiasi.ro
 rdamian@etti.tuiasi.ro
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