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Implementation of a 13.56 MHz 5kW RF Generator for ISM Band
Applications
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[Abstract]

This paper describes implementation of a 13.56 MHz, 5 kW RF high power generator for ISM band applications. This RF
generator consists of four LDMOS modules of 1.25kW class-AB push-pull power amplifier with drive amplifier and its outputs are
combined by using Wilkinson type transmission-line transformers. Its generator has a high efficiency and output power better than
linearity. In order to discharge power transistor heats, we used on water cooled copper plate. Also, these have a composite circuit of
combiner and low-pass filter and safety circuit to detector over and reflected power. The RF generator has achieved a efficiency
of 79 % at 5.33 kW of saturated power level experimentally.
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Hi 2w

o]uq] /\Lou:/\l ] _%';xbaﬂjr,} ok 02 ~
A SE7)e) FE 5 kW ol z%aol %ﬂﬂ‘ﬁ =

9 49] AR 125 kW AEFET] a8 A3k 5 kW
AYFE7]9] PCB 2HE ARlo|t)

5 kW8S 47 SlaiM AESE7] vl &
dloft Ag A3r] Ui A gola Ao A*ﬂ HoZ F
g Ao et 3l SE7)9 £8L =9 Aol

Hl—

=g o] Eol

HjSE Zhzte] Alo]E wlelols Agke 2Aste] Eeol
of B AR ARE FA 2ASG Y Qe
selsy] glsle] A3 2ol 30 dB WY AY)E A4
slo] sellEe Adslgln = 29 BEe B 9
a4 40 dB WFHATIE 2HEY Bl Azl =

Assict.



Oy 3. AVt MASH EH AE 54 (a) AR (b)

Sll: SZI _IO

Fig. 3. Combine characteristic of power combiner and
low-pass filter (a) photograph, (b) Sii, S
characteristics.

e

13.56 MHz A5 918 SA4eh= 7
A st QAR IRH O] AfAIE L JIS HAs)
slgick & o] AgoA SAHE wolle Az JaF
o= o] FrEUA TRH B ASV7F IS BE
o= oltk 13.56 MHz 959 »} 2 % 5o JERASITE

a7Me] AEFE7)= 7 ALY 48 vell diste] 125
kW &8 ZHA Ha 88 2 E XAsInE &8 E
WA 2E] =gl 2= HAFe TS 140 A( oF 6.76 kW)
2 SAEeH, o] W RF &9 533 kW& o] °F 79%2]
FES Ak T3 uxvE X3S 7JAPEER 7T
°] -55 dBc ©J3t&E FAEALE o] 17 69 ~HEF
7] 9gE v 4 S 9k

o714 AT 5 kW RF AU#olel= Eekznt e}
2e gkl A8 A, F8t dudart gty

$ BARE P

[u:

mo rZi oﬁl

ISM thed S8=Fofol| ALB=lE= 13.56 MHz 5kW RF A|L{2j|o|E] T3

3 4. 125 kW 40 282 FAE MHEEY|
Fig. 4. Power amplifier with four 1.25 kW LDMOS module.

38 5. 13.56 MHz /&3 Tk
Fig. 5. 13.56 MHz inout / output waveform.

= =5 A8l diEiME gaAos sHfstelof gt
. B oo ALEE IDMOSE VSWR 65:12] F-3joll =

= Rugged Aol |9l Aolut whe} Ao A o] & vk
ApdEo] MAshE 79 AT dol EAAElA LAY}
o2 gk we] Ay ulE E98 Jdsls e

kel Huje] A% 1356 MHz2] ol 22 7
3} wh} 4e Z4a] 918kl VSWR bridge® ol A}
Bk weldic we Adal dSEe sl
W AR1E PoB glel AR ojul Al AP
o £% vlolazsEy Aw Fo| UT Fof ke FUS
e olds) Mzslol BB A9 Belpgon £
AR PPHES Sk o WY AP F3} W}
A

= O
ZA5l] W32} 52BIES SIStk
62 HE2 o= 9d% 5 kW RF AUdlolEe] %29

.
o

Ao,

www.koni.or.kr



J. Adv. Navig. Technol. 20(6):556-561, Dec. 2016

(b)
a3 6. 4702| LDMOS ZE0M =
EHMH

HE (a) U7 ()
Fig. 6. Four LDMOS module (a) measured current (b)
output power.

v. d =

B =RolME 125 kW LDMOS 4715 ZAgtsle] 4
215 kW &9 9] RF AWdelHE AA 2 A3l

g RF AU dEolE = 1 G879 %2 ebgAde] =4
g AAskelon, 4 sk flste] & B
o] A EUXAEE Yol 1A AT

=95 sk W A7), A9s JEss A
ato] 5 kWelAl 79 %e] &S b= 13.56 MHz ISMtH %9
RF AU#elHE 7Eaic

olZAl e RF Addo] F lase
| 7 odon 5 o
| &84 Zos ke

a2
&+

ARES

https://doi.org/10.12673/jant.2016.20.6.556

560

33 7. 5 kW RF HL{2|0[&] AR
Fig. 7. Photograph of 5 kW RF generator.
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