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For Wireless Power Transfer Systems
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. Introduction s

- CMOS Rectifier : Convert AC voltage to DC voltage T ‘o per 5

~ Disadvantages of CMOS Rectifier: Low PCE at low and high RF input power. — T

~ Solution ; | et | o R
- Problems with low RF input power : Add a boosting circuit T, ~ Tt

. Problems with high RF input power : Add a self-biasing circuit = L 1
RV
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| -|—Cc2 | : Ccs T == Ccs ||
: — T || Modified !
I Boosting circuit : | — a -VRF/2 DX core : :self-bias circuit _ ] _
rommm e ettt ! . Measurement debugging and analysis In progress
~ Problem 1: The low turn-on voltage of the CMOS Rectifier's | . - _
- NMOS (M, My,,) provides low PCE. e B Bl | Comparison of PCE
; N go [ - - DX * Self-bias circuit _ J between pI’OpOSEd
- o . o Proposed rectifier | T\ | f d CMOS
~ Solution: Minimize power loss by amplifying gate voltage R 7 N\ ] rect!f!er an
 (Vgg) Of My; and My, through boosting circuit to reduce turn- = o | rectmer
~ on resistance -> increase PCE. B 4 14.9%/." LE TP o it o Low Input power
I e e — 1 S ] 114.9% increase
i —_—- :go using Boosting circui | 20 / .‘\.\ ] ]
500- Vi avg OF DX : g Boosting t - L . .'_,./ ..§..\..\\ﬂ ngh |npUt pOwer
- dop _ . \ - - 95 9% increase
; 300 . - S - P, (dBm)
£ J.o.4A ... AR S DA ' : : : cy , ,
= 20p R UL U LU ((Without boosting circuit): |
> oo V. =V /2 | - Proposed rectifier| 1
- AZVRES mp
TN . . /1 (With boosting circuit) | | -
-100 - AVA’H“Q =35.3mV -_-; o _rl-ef-"t;fie-r ias circui — "
-200 - | | | | —g§+§ogsﬁing circui: VA B VRF/2+ VA1an COmpar|SOn Of PCE
6.000 6.001 Tin:;:o(zus) 6.003 6.004 aCCOrdlng tO the Slze
a | ol , | of the load resistance
~ Problem 2: The CMOS rectifier provides a low PCE because | | -> Best PCE at 100kQ
~ the reverse leakage current increases as the gate voltage of T S ———
~ the PMOS (Mp;, Mp,) increases at high RF input power. R, (kQ) _
. Performance Comparison
= Solution: Reduce the reverse leakage current by addinga Parameter  This Work® [4] [9]
= self-biasing circuit to lower the gate voltage. -> PCE increase ;|  Technology (um)  0.18 0.18 0.18 0.18 0.18
' hreverse frovrse | Frequency (H2) 1G 915M 953M 900M 953M
VaavgtVre/2 e/ VaagtVre/2 oy R, (Q) 100k 5k 10k 100k 10k
© 1y O © 1y © P.. (dBm) -27 -3.7 -12.5 -19.6 -16.8
Mo T | Peak PCE (%) 79 72.3 67.5 66 70
o— Ki— " — K — DR (dB) 7.1 11 4.8 6.4 6.5
Vg | D., OFF Ve | Dy, O Topology BS BB DD DD DTR
) vG,avg=Vnut'VD.nn ;/,_____‘_"_"_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_' ______
Ve = -Vge/2 Ve = (V,ue-Vo .on) ~Vir 72 | Acknowledgment '
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