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A Design of Predistortion HPA using Frequency Up-Conversion
Mixing Operation
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Abstract

In this paper, a new predistortion linearizing method using frequency up-conversion operation of mixer is proposed.
This linearizing method doesn't require any additional signal sources in spite of frequency up-conversion mixing
operation. This method extracts the 2nd low frequency intermodulation distortion signal from input signals and uses
the extracted 2nd low frequency intermodulation distortion signal as mixing signal source. To show validation of the
proposed predistortion method, we made K-PCS power amplifier. On 2-tone signals amplification process, the (C/I)
ratio of amplifier is improved 26 dB (@Po=22 dBmvtone), where two tones are 1.8544 GHz and 1.8556 GHz,
respectively. And (C/I) ratio is improved more than 20 dB for 17 dB output signal dynamic range. On [S-95A CDMA
1FA amplification process, the improvements of adjacent channel power ratio(ACPR) are 10.8 dB and 6.4 dB at 885
kHz and +1.25 MHz offset points, respectively.
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operation.
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Fig. 2. Spectrum at amplifier output port.
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Fig. 3. Block diagram of the 2nd low frequency inter-
modulation distortion signal generator.
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ALC : Auto Level Controller
VGA : Veitage Gain Amplifier

I8 4 AR A2 OB 227 FAE
Fig. 4. Block diagram of the predistortive HPA.
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Fig. 9. The nonlinear characteristics comparison of
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OUTPUT POMER(dIBm/ t)=26.5
Ref 26.2 dBm sfiveen 19 48

o Mkrl 880 kiHz
-33.78 B

II
Off:
st f

J8 10. CDMA A% 98 A Ax 477 e
Wet A377b 9 We AF FE719
B Y 54 v 3(@Po=26.5 dBm)

Fig. 10. The nonlinear charactersitics comparison of
HPA with/without the proposed predistortor
in case of CDMA IFA signal(@Po=26.5
dBm).

484

-4 885KHZ

2 -1, 25MHZ

21,8 22,76 23.73 2465 256 265 27.3¢ 2823 29.0%
OUTPUT POWER

J8 11. CDMA A3 948 A 29 wisld mE A
Y= E7)9 ACPR A%

Fig. 11. The ACPR improvements of HPA according
to output power variation in case of CDMA
signal,

3} o] %)= 44.63 dBc, 44.77 dBcE 22} 10.8 dBS}
64 dBg] JHAQ EAL Bolx ok E 19 112
IS-95A CDMA IFA N3 & 98 A3 2 AM-3IHA
23 8-S 21.08~29.05 dBmE HBA 7| HA A

3 HAFE B Aol
N.Z2 E
£ =RE ERY T 4T B F22
43 AX A% APA7|E ALsA2H, o A¥
3 71HE AY FE7)d A A¥S EAE

UeRT AlE AR 45 AP 7]'@% &

9 Fog EF FFHE A EIAT F7HH oF

NZYE Yo X OB H|uF s 28T

& Utk B3 B =EME 2L 24 AFH &

HZ 4T 138 &8 PHE AN o

HH o2 AY F&7)& AHEshe ol B3},

53 Agtel whel, @7 2 whel vl Aol ‘Ia_‘

gAed EY719 2 24¢ gdsie A9 F

719 e AA AF AZE TE 5 oA “H-r

$49 A% 43 4 A¥olalT B,

#10E 8

(1] Steve C. Cripps, RF Power Amplifiers for Wireless
Communication, Artech House, 1999.

2] A, "l FEANAFE Ny FF7] 4A
7€, AR 32 AAH7E, 144),
pp. 39-49, 20034 10€.



[3] Fredric H Raab, Peter Asbeck, Steve Cripps, Peter B
Kennington, Zoya B. Popovic, Nick Pothecary, John
F. Sevic and Nathan O. Sokal, "Power amplifiers and
transmitter for RF and microwave", I[EEE Trans. on
MIT, vol. 50, no. 3, pp. 814-826, Mar. 2002.

[4] Yong-Chae Jeong, Sang-Young Yun, "Design of a
predistortive high power amplifier using carrier
complex power series analysis", Microwave Journal,
vol. 45, no. 4, pp. 92-102, Jan. 2000.

[5] Youn-Goo Yang, Young-Yun Woo and Bumman

1989 29: N7ty AAge
& (F8AD

1991 29: M7 gy A=FE
7 (F8A A

199613 8¢: MANTE AAFE
3} (FEEY)

19913 29 ~1998d 29: A A=}
HEEANAMGEE HAdd 74

1998 39 ~20001d 3Y: MEY Sy AAFRTER A
A7}

2000 44 ~20043 39: ABUST AAAHEZEGY
zF

20049 49 ~¥A: AEYYL AARAARFEE Rys
2 IDEC WG B x4, A5HeZda 7S48 A8 4
F HYEOH 2150 32 AA R &4, 48 7]

2 Agsty] dA, RFIC A, AFH2 F7)72 8§49

N

1986 29: A7AoIgy AxFE
F (FEAh

19883 29: A7y AxFE
3 (FEHA

2002 8Y: A7y HA-F 8
% (FgHah

1988 19~1993d 59: Au] Az}
ARSAAGEE AT

19933 69 ~1998d 29: A AR AHEANAYRE A
dA 7Y

1998\ 39 ~2003'3 24: FLFANS AREN Y 205

2003 3E~HA: FFANGL WAF I A

[ HA RO RF 2 Microwave 3234 2 A4, A3
ZE7] 4 QY] A

Z45 4% B8

tjo

o] 43 Z Al

R

AY $27] 47

Kim, "New predistorion linearizer using low-
frequency even-order intermodulation components”,
IEEE Trans on MTT, vol. 50, no. 2, Feb. 2002.

[6] Stephen A. Maas, Microwave Mixer, Artech
House, 1993,

[71 Yong-Chae Jeong, Sang-Young Yun, Dal Ahn,
Kyo-Ho Park and Chul-Dong Kim, "A design of
predistortive linearizing HPA using frequency up-
conversion mixing operation", European Micro-
wave Conference Proceeding, pp. 18-21, 2000.

4 4 ¥

19719 2¢9: MEjgy AAEs
# (¥

19853 59Y: =)= Wisconsin-Madi-
son 71383 (F8aA}

19853 ~19903: »]= AT&T Bell
Labs. MTS

19903 2¥~1997'd 11Y4: H4AA
A AHEANLRE B0l

1979 ~8A): A DAL (F) thEolAL

[+ HAZOH HA¥2E7) HA, 2753 24, o}
22 Al2" e

485



