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In recent years, Radio-Frequency IDentification (RFID) systems have attracted much attention, particularly in the Ultra
-
High Frequency (UHF) and Microwave bands.
 These systems, mainly passive, 
consist of a tag and a reader, which communicate through electromagnetic waves
. 
A tag is attached to the element to be identified. The passive tag consists of 
an electronic chip and an antenna. It is powered remotely and does not have its own supply source (such as a battery). A RF energy harvesting circuit is implemented in the chip of passive tag to provide the power supply for the rest of the chip circuits, from the electromagnetic waves transmitted by the reader. This allows a lower manufacturing cost of RFID tags. 
Reducing the cost of a tag and 
RFID systems 
is the key in individual identification of objects
.
 
The market and the activity sectors of RFID are continuing to show an even larger progression on the economic world scale, thanks to the growth in the RFID applications. This implies major challenges for manufacturers of RFID tags and chips, which affect directly the profitability of the market, manufacturing cost and standardization. 
A cost-effective RFID tag consists of a low cost tag with improved performances, which can be summarized by its operating distance. The cost of the tag depends mainly on its antenna and substrate. When, the tag operates in difficult environment, like metallic objects, the performance of the tag can degrade, thus reducing its reading distance. For this aim, some parameters must be considered and thus adjusted in the design of the tag antennas to maintain the performance of the tag. 
Otherwise, the operating distance of a passive tag depends on the performance of its rectifiers or the RF energy harvesting circuits. 
In this context, the development of passive cost-effective UHF and Microwave RFID tags is the subject of our work. 
We were particularly interested on two points 
namely, the RF
 energy harvesting circuits (rectifiers) and 
the 
antennas. For the RF energy harvesting circuit, our work concerned the design of cost-effective rectifiers in CMOS technology. RF energy harvesting circuits based on the series association of rectifiers was proposed to improve the harvesting performance of conventional rectenna circuits by recovering power from different directions. These circuits are cost-effective since there is a negligible silicon penalty and no additional power losses and they are designed on FD-SOI CMOS 28 nm, at 915 MHz and 2.4 GHz.  For the antenna part of the tag, our work concerned the design of miniaturized, broad-band and low cost antennas for UHF RFID applications in the presence of metallic objects. 
The proposed antenna operates at 915 MHz and recovers the whole UHF RFID regions bands. 
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