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Improvement of Charging Characteristics for Weak Coupled Passive RFID

Norifumi KANAGAWA and Yukinori KUROKI
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Abstract: Nowadays, RFID(Radio Frequency IDentification) is used in many fields. Especially the
passive RFID will be dramatically used from the advantage that a battery is not needed from now on.
However, the communication capability of passive RFID is greatly influenced by communication distance
and inclination of antenna. This paper proposes the rectifier for obtaining efficiently the charge voltage
used as the power supply of weak coupled passive RFID. Using MOSFET(Vr = 0) and voltage doubler,
instead of conventional pn junction diode , makes charging voltage in K=0.001 or less possible.
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Fig. 1 Structure of the passive RFID.
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Fig. 2 The measurement model of K.
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Fig. 3 Measurement result.
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Fig. 4 Relation between distance and K.

RQ)KDEBEVL, V2ORBOLERIMD/NT A —
FIFHERITHON > TVWBENSVL, V2OIRIED HERIE
THEZLELEREI>THERBKERDZ I ENTES.
Fig. I3 AT ICMmE B2 a1 IV OEREE VL, V2OIEE
RUOZOROBERRTHSD. ZOMEBFEER(Q)KD
HERBKEEMOBEREXRLZDONFigdThHs. d1
VR OEENEND I ERSRBKANEIARDID
ZENBRERIC BV TEBMARFIDAEEL LWREEE
2o Thb,

2.3 EROBRER (i - SREFRER)
HkBE<HOWLNTWSERE®KE L T, Fig.5,
Fig. 61T K S/ BRER, SWERER?H 5.

I _L Vcharge

L2 Ci =C:

V' T

Fig. 5 Half-wave rectifier.

Vi M Vd\a‘ge

L L ]
Lz% =G N C

]

b o+

V2

Fig. 6 Full-wave rectifier.
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Fig. 8 pn junction diode.
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Fig. 9 Simulation of two rectifier (Veparge)-
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Fig. 10 Low threshold voltage MOSFET with diode
connection.
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Fig. 11 I-V characteristic of two diodes.
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Fig. 12 Charge characteristic of two diodes.
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Fig. 14 Simulation of voltage doubler.
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Table 1 Relation between charge voltage and K in each

rectifier.
charge K
voltage | half-wave full-wave 4-times 16-times
3.5 0.0184 0.01 0.0024  0.0007
0.0157 0.0086  0.0021  0.0006
0.0103 0.0058 0.0014 0.00044
0.00052 0.003 0.0008 0.00027
0.5 0.0027 0.0016  0.0004 0.00015
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Table 2 Comparison of each rectifier area.

area(um?)
half-wave 0.75
full-wave 3
four-times 20003 (140X140 pm)
sixteen-times 80012 (280X 280 pm)
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