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1. Design title / topic 

Design of energy recovery from new generation of Wifi circuit. 

2. Initial data 

With the development of Wifi technology, Wifi is now covered everywhere. Wifi has evolved to 

the fifth generation – IEEE 802.11ac with two bands of 2.45GHz and 5.8GHz. 

The topic is to design a circuit recovering energy from new generation Wifi and converting to DC 

voltage, operating at two bands of frequency 2.45 GHz and 5.8 GHz with input power of -5 ÷ 0 

dBm. . 

3. Contents of calculation and design 

Design an AC-DC converter block, operating at two bands of 2.45 GHz and 5.8 GHz, with low 

input power Pin = -5 ÷ 0 dBm. 

Design a multi-band and multi-directional received microstrip antenna, operating at two bands of 

2.45GHz and 5.8GHz. 

Integrate the AC-DC converter block with the dual-band antennas designed to obtain a complete 

energy recovery circuit from new generation of Wifi. 

4. Instructor 

Dr. Le Minh Thuy 

5.  Assignment date: 10/01/2017 

6. Completion date: 31/05/2017 

  

SOCIALIST REPUBLIC OF VIETNAM 

Independence - Freedom - Happiness 

----------------------------- 

 

MINISTRY OF EDUCATION AND TRAINING 

HANOI UNIVERSITY OF SCIENCE AND 

TECHNOLOGY 

------------------------------ 

 



Date:  

 

DEPARTMENT CHAIRMAN                       INSTRUCTOR 

  (Signature and full name)     (Signature and full name) 

 

STUDENT 

(Signature and full name) 

 

 



CONTENTS 

CONTENTS ............................................................................................................................ 3 

LIST OF ABBREVIATIONS ............................................... Error! Bookmark not defined. 

LIST OF FIGURES ............................................................... Error! Bookmark not defined. 

LIST OF TABLES ................................................................ Error! Bookmark not defined. 

ABSTRACT .......................................................................... Error! Bookmark not defined. 

Chapter 1: Introduction .................................................... Error! Bookmark not defined. 

1.1. Energy sources in the living environment ............. Error! Bookmark not defined. 

1.2. Wireless sensor and power consumption .............. Error! Bookmark not defined. 

1.3. Energy recovery from electromagnetic waves devicesError! Bookmark not 

defined. 

1.3.1. Definition and structure overview .................... Error! Bookmark not defined. 

1.3.2. Distinction between Energy Recovery from Electromagnetic Wave and 

Wireless Energy Transmission ............................................ Error! Bookmark not defined. 

1.3.3. Rectenna design challenges .............................. Error! Bookmark not defined. 

1.4. Wifi technology..................................................... Error! Bookmark not defined. 

1.5. Research purposes ................................................. Error! Bookmark not defined. 

1.6. Summary ............................................................... Error! Bookmark not defined. 

Chapter 2: State of the art ................................................ Error! Bookmark not defined. 

2.1. Wireless energy transmission technology and the development of 

Rectenna ......................................................................... Error! Bookmark not defined. 

2.1.1. Early history of Wireless Power Transmission TechnologyError! Bookmark 

not defined. 

2.1.2. Studies laying the foundations for Rectenna .... Error! Bookmark not defined. 

2.2. Situation of research in the world ......................... Error! Bookmark not defined. 

Chapter 3: Design of the AC-DC Converter Circuit (Rectifier)Error! Bookmark not 

defined. 

3.1. Choice of Diode and Rectifier Design .................. Error! Bookmark not defined. 

3.1.1. Schottky Diode ................................................. Error! Bookmark not defined. 

3.1.2. The influence of the diode parameters to the output voltageError! Bookmark 

not defined. 

3.1.3. Rectifier circuit using diode ............................. Error! Bookmark not defined. 

3.2. DC filter circuit ..................................................... Error! Bookmark not defined. 

3.3. Impedance matching circuit .................................. Error! Bookmark not defined. 

3.4. Results and testing AC-DC converter circuit (Rectifier)Error! Bookmark not 

defined. 

3.4.1. Simulation results ............................................. Error! Bookmark not defined. 

3.4.2. Measurement and testing results of dual-band Rectifier circuit ................ Error! 

Bookmark not defined. 

3.5. Summary ............................................................... Error! Bookmark not defined. 

Chapter 4: Dual-band Antenna Design ............................ Error! Bookmark not defined. 



4.1. Theoretical foundation .......................................... Error! Bookmark not defined. 

4.1.1. Purposes, functions and tasks ........................... Error! Bookmark not defined. 

4.1.2. Characteristics .................................................. Error! Bookmark not defined. 

4.1.3. Matching impedance ........................................ Error! Bookmark not defined. 

4.1.4. Common antennas ............................................ Error! Bookmark not defined. 

4.2. Design and manufacture ........................................ Error! Bookmark not defined. 

4.3. Summary ............................................................... Error! Bookmark not defined. 

Chapter 5: Energy recovery device .................................. Error! Bookmark not defined. 

5.1. The integration of the antenna and the AC-DC converter blockError! Bookmark 

not defined. 

5.2. Results and test...................................................... Error! Bookmark not defined. 

5.3. Summary ............................................................... Error! Bookmark not defined. 

Chapter 6: Conclusion and future directions ................... Error! Bookmark not defined. 

6.1. Comparisons with published studies ..................... Error! Bookmark not defined. 

6.2. Conclusion ............................................................ Error! Bookmark not defined. 

6.3. Direcitons .............................................................. Error! Bookmark not defined. 

REFERENCES ...................................................................... Error! Bookmark not defined. 

 


	CONTENTS



