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GaN FET Class E HF band Transmitter for Wireless Energy Transfer
Fumio Ichihara*, Ichiro Omura, (Kyushu Institute of Technology)

Gallium nitride (GaN) FET with the excellent high-frequency characteristics is adopted to a shortwave
band wireless power transmitter. In this study, a high- efficiency Class E amplifier with GaN-FET and a shortwave
band magnetic resonance wireless transmission method are used with newly developed optimization circuit for the drive
waveform, addition with new protection circuit. Longer transmission distance with high efficiency and high reliability

were achieved.
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(GaN FET, Class E amplifier, transmitter, wireless, HF band, magnetic resonance, )
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Fig. 2. Block Diagram of Class E Transmitter
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Table 1. Maximum Rating of EPC1011 (Excerpt of

Efficient power conversion corporation datasheet )
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Table 2. Typical characteristics of EPC1101(Excerpt of

Efficient Power Conversion Corporation datasheet )
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Table 3. Specifications and design circuit constants of

transmitter
Transmitter Frequency 6.78 MHz
Specifications Power supply 12.0V
Drain supply 10.5V
voltage
Load impedance 50 Q
RF Output 8.5 W
Circuit Shunt Capacitor 583 pF
constants Resonator capacitor 396 pF
(design) Output coil 2.01 uF
(include resonator coil)
Matching capacitor 1127 pF

HH 1 GaNFET 5 H
Photo 1. Picture of EPC1011 on Printed Wiring Board

FH2 ERERTHE
Photo 2. Printed Wiring Board of Transmitter

3.6



from protect circuit 9~12V
1uFx2 504H
8VReg. €1 1.Fx2 FT100-43
1000pF 1ot
1 : 300pF
RD6.2FM x11 1470F
LM5114A L Sagaaae ‘ 1100F
GND p
f=6.78MHz N | 27Q T l 1
= 0.1uF [ -
SN74LVC1G00 P | 339 s 2LuH 12900F
o T 11062 12T
from > IN- VI O
X tal OSC IN+ 47k =
R=100 I C=1000F = RD4.3F EPC1011
(R=150)= P 0.1u FI IlO uF X2 (Co=3400F)
B4 R A 7E& O I8
Fig.4. Drive and final stage circuit of transmitter
(2:7) BRKEHFRERR PREERIIE O i JE R R i o J&) 82 FB A ] 8 oD IR BR X % [

U A ¥ L A GG E A E I AT S OB i 22 E OB
BEHF RIS L B 0 | FRERE, & D W AMABIR 2
L. REEOATTRENKBE CE T, BARH 5 VITERA R
KEBIZME D FTREMEDS B 2. RIEEH T BEa A L~D )
AL E—F A% B0Q THEFHLLERT T OHIIA v E—
HoAED~yF U 7REEE L THIHIC L~y T 28A
LTWb, 20, Ly F U T OS>V E—X VAKX
RS RE N I AT — O RERK & L TEET 5520
DM, EDO XD IR THHHEEICELENRNE D ITAK
EEHE IR 23R T 7=,

+12Vv

to BD9781 1Ss352

err input

anL

X 5 {REER RN

RF voltage and current detect circuit

Fig.5.

/J\}E,TE‘
SRR

51287, (RAEMRMIERIT, BA%omE R EL
i L CTRd 5 &I iR I b m JE EE
u%ﬁ»:??%ﬁbtﬁvy%%7/xfﬁﬁ SR HHERE
MCEEME LTHRHL TS, R LZEEICEY, Efk
TrTORUA EREEE AR L FV4/ [ AR
TEHHNET Y UL FET OR#EEZIT> TV D, RiED
FLA U BROEBEOHEIZe ZADKKEEB LT = —T
£ 100% F TEMEFRER r — AR SR, X1 v F U UE
M IC BD9781 'O WA A v F L TERE Lz,
BD9781 137 = —7 ¢ 100% F TA U HBINIEN Y | (i)
W%ﬁb&wﬁﬁ?i SEEICHF LA v T T FRA D
FIEEIEIZA Y 9~ 5 BRSS9 559 0.3V~0.5V OEERET
miémxﬁ%éﬁéo

3. R

(3-1) F54 TigEHs

EHH C. R 2 R=100Q . C=100pF. 50Q & D@ih{ERE
DOEH Y U FET 77— Mg E N LA TR O BB
A2 FE 31T, R 2 ICICE-sTHAS
NIT 22— 1 I 50%DAE 513, BREJHI M HIRE K I L - T
Tns R XL, OV ZHNIIEEBE, AEEOYMMA R
T a—7 L 5%ICMESNTET Y U A FETH R
AT7E3NTNWSE, oL, VUL FETORL AV
F&%@%ﬁ%ﬁ%%%ﬁ@71~74mi4%ﬂﬁo
TW5, BREREELD &AL T o 7 HERENEE & LCix
T+\&mbhé#\@$W%%M#ﬂﬁovx4y%yﬁ
Th 5 EMIEIEGROFFHEIC LY | RERAAL v F U I m AT
FAELTWRNWETHIENS,

4.6



Drain voltage RF output

(5V/divy } (20V/divy

Gate voltage

(2V/div)

BH 3 EPC1011 GaN FET 7' — R, NL A ik
Photo 3. GaN FET gate and drain wave form
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