
Lecture 1 
2022/2023 



 2C/1L, MDCR 
 Attendance at minimum 7 sessions (course or 

laboratory) 
 Lectures- associate professor Radu Damian 
 Tuesday 12-14, Online, P8 

 E – 50% final grade 

 problems + (2p atten. lect.) + (3 tests) + (bonus 
activity) 
▪ first test L1: 21-28.02.2023 (t2 and t3 not announced, lecture) 

▪ 3att.=+0.5p 

 all materials/equipments authorized 
 



 Laboratory – associate professor Radu Damian 

 Tuesday 08-12, II.13 / (08:10) 

 L – 25% final grade 

▪ ADS, 4 sessions  

▪ Attendance + personal results 

 P – 25% final grade 

▪ ADS, 3 sessions (-1? 21.02.2022) 

▪ personal homework 

 



 http://rf-opto.etti.tuiasi.ro  



 RF-OPTO 

 http://rf-opto.etti.tuiasi.ro 

 David Pozar, “Microwave Engineering”, 
Wiley; 4th edition , 2011 

 1 exam problem  Pozar 

 Photos 

 sent by email/online exam 

 used at lectures/laboratory 



   



   



 Not customized 



 access to online exams requires the password 
received by email 



 access email/password 



 received by email 



 The online exam app used for: 

 lectures (attendance) 

 laboratory 

 project 

 examinations 



 always against a timetable 

 long period (lecture attendance/laboratory results) 

 short period (tests: 15min, exam: 2h) 



 “Universitatea nu e pentru mase locul de unde 
emana cunoasterea, ci un obstacol intre individ 
si diploma pe care i-a harazit-o destinul” 
 

 “Universitatea fiind ceva care se interpune in 
mod imoral intre individ si dreptul lui natural de 
a fi diplomat, individul are obligatia morala sa 
triumfe asupra universitatii prin orice mijloace” 
 
 Sursa citat: Internet, user: ”un student batran si 

plesuv” 



 individual topics 
 Grades 
 2006:   7.43 
 2007:   7.23  
 2008:   7.98  
 2008:   6.42  
 2009:   7.14 
  2010:  6.34 
 2011:   7.79 
 2012:   7.77 

 First time (unannounced) 
 50% of the students left the exam in the first 10 minutes 
 50% of those who stayed did not pass  
 overall passing percentage 25%, litigation rate: 0% 

 Next examinations (announced) 
 litigation rate : 0% 







 2019/2020 



 2019/2020 - eng 



 2020/2021 - eng 



 Attendance 
 minimum 7 sessions 
 Activity bonus 
 Homework 

individual data 
 etc. 
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“Engineering” 
Sinapses 



   



 Transmission lines 
 Impedance matching and tuning 
 Directional couplers 
 Power dividers 
 Microwave amplifier design 
 Microwave filters 
 Oscillators and mixers ? 



 http://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) 
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Most used!! 
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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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 Complex numbers arithmetic!!!! 
 z = a + j · b ; j2 = -1 



 abscissa – real part 
 ordinate – imaginary part 
 any of them can be negative, whole plane, 4 

quadrants 



 Addition 
 

 Subtraction 
 

 Multiplication 
 

 Division 

       dbjcadjcbjawz 

       dbjcadjcbjawz 

       dacbjdbcadjcbjawz 
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 Symmetry over the real axis 
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 Polar representation 

 modulus 

 phase relative to the real axis 
  sincos  jzbjaz
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 Euler's formula 
 

 Polar representation 
 jezbjaz

Rxxjxe xj  ;sincos

  sincos  jzbjaz

         njnzezezz
nnjnnjn sincos

  












2
sin

2
cos22

1 


 jzezezz
j

j

         sincos jwzewzewezwz jjj

    









 





sincos j
w

z
ee

w

z

ew

ez
wz jj

j

j



 Polar representation 
22 baz 

1sincossincos 22  xxxjxe xj

Rxe xj  ;1

*2
zzz 

     

     















j

j

ezjz

jzjzezz

sincos

sincossincos
***



 standard unit for angles – radians 
 microwaves traditional unit for angles – 

degrees in decimal form (55.89°) 
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 Attention to angle numerical values!! 
 math software – work in standard unit: radians 

▪ a conversion is necessary before and after using a 
trigonometric function (sin, cos, tan, atan, tanh) 

 scientific calculators have the built-in option of 
choosing the angle unit 
▪ always double check current working unit 
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 Microwave and Optoelectronics Laboratory 
 http://rf-opto.etti.tuiasi.ro 
 rdamian@etti.tuiasi.ro 

 


