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Abstract

In this paper, we proposed the new class-E frequency multiplier design that include the highest efficient
characteristics. The proposed frequency multiplier is designed for 5.8[GHz] output using the frequency multiplier
about 2.9[GHz] input signal.

And studying in this paper is for the design and the implementation of the class E frequency multiplier. For
the result, the maximum highest efficient characteristics 32[%] which is with output power 24.5{dBm! and
85[dB], is shown with frequency multiplier for the 29/5.8 [GHz] class E. And we applied the linear method to
the implemented class E frequency mudtiplier.

As a result, the output spectrum for the linear is upgrade to 12[dB], 12(dB], 13[dB] of the ACPR
characteristics on the +11[MHz], +20[MHz], +30[MHz] offset frequency in the center frequency. The result is
satisfied with the 3.83[%] of the lineared EVM for the 64-QAM modulated method with the 54[Mbps]
transmission velocity.

In this paper, we show that the good compensation result of the linearity and the efficiency through the
digital pre-linear method of the distortion with the frequency multiplier.

Therefore, we suggested the frequency multiplier method are applying to WLAN, cellular, PCS, WCDMA,
and etc,
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\ode Parameter Doubler
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Second harmonic 24.5{dBm]
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AR EF 7344 A7) ACPR % EVM 2
4725 £ ¥ 5ol 2oksic,

k3 5. dHE Fus MUl 3 2™
Table 5. Measured results of the designed
frequency multiplier

Ttem ACPR EVM
58(GHz} @16[dBm]
IEEE 802.11a 15(dBcl@+11[MHz] 146[%l@16
With non-adaptive|  26[dBc]@+20[MHz) {dBm]
predistortion 33[dBcl@+30[MHz)
58[GHz] @16(dBm]
IEEE 802.11a 25[dBc}@+11{MHz] 3.83[%lels
With adaptive 31{dBcl@+20[MHz) {dBm]
predistortion 45[dBc}@+30[MHz]

gy M3l Fo 2HYAAEYL FAFI

ol A Z}z}t +11[MHz], +20[MHz], +30[MHz] offset$!
ZgldolA] o8 whalo] ohd 709} ulilale]
12[dB], 12[dB}, 13[dB}9] ACPR B0l shg= %o
w [EEE 802.11a ZA W $AANE npAz 72
& wkEslgdnh g S4Mbps] AESEE 7MAE

D

o

61-QAM Wzl WE A3y M3t Fel
EVM~—- 383[%) 2 IEEE 8R2.11a $41%- EVM 714
IEisIs) S8GH o Al A%
4%63 WAL B A5 T 2PEIQANE
9 EVME Bolo] #AE Ese 48 Fgel
S¥e 2 4+ em H3Y WAL W IEEE
802.11a $41% EVM % ACPR BE& =38 &
& Itk & 2o} 23h, AAY EF Fok A7)

= DAY nESH BYS 2E AS YUY

J?N
rlr

5.8 E

B =AM EF T4 Az AA 2 AR
& gAE AP HYEE o] 83te] AZRE
#F Fog Azl vy e wsm At
1*421% 28 ApAe T Ayl 7IHE Attt
F5 A7 o] 87 FAIRE 29(GHz] 9¥
Azl qiste} Fuk AeigA-g AHS-E) 58[GHZ]
2YNTE A= E MA A 2968(GHz] EF
F4= Aurie 55222 pHEMTE 483193
| ARAEY MRE o]&3le] AFsigon, &
g48 245[dBmlol A o 85[dBlY] B o|5
& A Ao 2% TES EAL Hole EF
Fu A7z FRete A I ¢ AUk
o] wj 7j&3} AR Hr|E ~147(dBmleEA 9
H AlEErt -392[dB] g4 54 308 5 3l
peA=g

T} R Ale] AE WEE AZAL A
AL Aol T Au71e) A HAGE

Aoz <l Azl 4zt djFo] BAgt) wt
A B =RoME Foe Azl dashe vl
3 o] Peke BAT F = A3 vy

ARG golE FxuALUT) AHgE71He
A8t Th EH‘EM 9?]*“& By g8l 443

LUT ARl 7|9 Aekelsl o, ol &8oA
e g 23 s %&6}:& P15} n|aLsted 9
28 A = AEE LUTY AG(EhHE AAAA
F= Aol A" HE&Y AR g3l
LMS(Least Mean Square) ¢x#]&2 e 9 9

Journal of KIEE, Vol.23, No. 10, October 2009



ITE A 4 Q== LUTY AFE AAAIZI.
Fap Aujrlol] A8 AEs 7PEe] eaEe
A Ed G35 A& o] 838l YN Y
3} $o 29 EH(ACPR)T} EVME S3lo] A3t
At v AA Bk FHA9 48y Mygst &
9] ZYEAHEHLE SAF X 22t +11[MHzZ),
+20[MHz), +30[MHz] offsetq] Fapolix] 23
Aol obd -9 wlwated 12[dBl, 12[dB],
13[dBJe] ACPR E4o] &= lem, IEEE
82.11a FA W SAAAEY wpAa 748 =5t
et T 54[MbDS] AFEEE 7 E 64-QAM
Hzkdo g %3y 5592} %9 EVMZ
3.83[%]= IEEE 809 lla A5 EVM 7148 U
ek ey B =ie) A3t AagedME &
b= A 719 W2 gitol] ofgh of o] FAEX
eskeh gk vixe] g BARSE My A
o] Abg-duid M¥sl o] ACPR % EVM 7)4A
St gkE Flolth
2 lﬁ—%ﬂ/ﬂ—t— 2 E AEYojdE o] &3 29
2 Aujr] AAE s, AR
T Z%IHH7H vy Y=g BAsH] g 71A
o AHEH AR Hd¥s 7RSS Ajbskh
=59 A, AAE EF T Al 24
AT ' &HY S-S %%“ AE I 5 9
2 =89 A3 Fug Mg o] &3
/ WCDMA/AE/PCS/IMT-2000 52 v+
& By AAlY 83 &8 e Zolr

pah
A

A< E
— 10

f o
lrl

52 ot S ok

és;

0| =22 20098td: ZErste] oi7t| X|Rof 2/5t0
ATEUR.

References

(1) J. Ryynanen, K. Kivekas, |. Jussia, A Parssinen, and K.
Halonen, “A dual-band RF front end for WCDMA and
GSM applications,” IFFE Trans. Microwave Theory Tech.,
vol.50, no.1, pp.288-301, Jan. 2002,

(2) Wireless LAN Medium Access Control  (MAC) and
Physical Layer (PHY) Specifications: High-Speed Physical
Layer Extension in the 2.4{GHz) Band, IBE Standard
802.11b, 1999.

gy . TNAHHYR=2N| §23F M102, 2009H 10¥

o
o

4

e

- A

(3) Wireless LAN Medium Access Control (MAC) and
Physical Layer (PHY) Specifications: High-Speed Physical
Laver in the 5(GHz) Band, IEEE Standard 802.11a/D7.0,
1999,

(4) Wireless LAN Medium Access Control (MAC) and
Physical Layer (PHY) Specifications: Further Higher Data
Rate Extension in the 24(GHz) Band, IEEE Standard
P802.11g/D8.2, 2003.

(5) Steghen A. Mass, Nonlinear microwave and RF circuits,
second edition, Artech House, 2003,

[6) Chung G. Oh, Jae H. Choi and Kyung H. Koo, “Nonlinear
Distortion Analysis of 2.4(GHz) Power Amplifier for IEEE
802.11g OFDM Wireless LAN”, J. of IEEK, Vol42-TC,
No.3, pp.39-44, 2005.

[7) Gung G. Oh, Jae H. Choi and Kyung H. Koo, “Analysis
of Power Amplifier Phase Distortion Characteristics for
[EEE  802.11a OFDM  Wireless LAN Using Phase
Predistortion”, J. of IEEK, Vol.42-TC, No.3, pp.75-80,
2006.

(8 Mi K. Jung, “Design and Fabrication of Ku band Local
Oscillator  using Frequency Multiplier”, Thesis  of
Graduate School, Chungnam National Univ., 2002,

(9) R Mott, “High performance frequency doublers for the
COMSTAR beacon,” in COMSAT Tedhnical Review, vol.
7., 1971.

(10) D. W. Portereld, T. W. Crowe, R. F. Bradley, and N. R.
Erickson, “A high power fixed tuned millimeter wave
balanced frequencydoubler,” IEEE  Trans. Microwave
Theory Tech., Vol.47, pp.419-425, Apr. 1999,

(11} A. Gopinath and J. Bruce Rarkin, “Single-gate MESFET
frequency doublers,” IEEE Trans, Microwave Theory Tech,
Vol. 30, No.6, pp.869-875, june. 1982,

(12) M Weiss, M. Crites, E. Bryerton, Z. Popovic, and J.
Whittaker, “Time-dormain optical sampling of switched~
mode amplifiers and multipliers,” IEE Trans. Microwave
Theory Tech., Vol.47, No.12, pp.2599-2604, Dec. 1998

.
fis 8

O M XHLIH O

T O1% (RERIE)

1961 79 794, 19859 29 orFEiga MAF A}
9. 1995 79 MeAgdign dEd S,
20039 74 AHANHNFH sty EP(LEAb). 1989
~1998¢ (F)F=FEA7IE SF. 1998@~dA HE
et Ful A AT 205,

MEY B#E)

19649 79 494, 1988d 2€ Fe&UEm AT A}
9. 1990d 29 FEuigta sk EA(AAD. 1997
249 FLusta gty 2QCTA. 1998~20008 Mg
AR5 A AY7FAL 20008 ~B A BEost
GUl A AT 204,



