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Abstract

Abstract

With the rapid development of wireless communication system, the resource of
frequency spectrum becomes more and more scarce. For improving the utilization
efficiency of spectrum, we need adopt the linearity modulation technology. These
complicated modulation ways requires that RF system has fine linearity character, or it
will appear inter-modulation distortion and frequency spectrum expansion witch lead to
frequency spectrum utilization efficiency coming down. The power amplifier is one of
the most important components in RF system and also a main part of nonlinear products.
RF systems have a higher criterion for the linearity of the RF power amplifier module.
So researching linearization technology of power amplifier become the topic of
important actual meaning and the challenge.

In this paper we analyze the nonlinear characters of RF power amplifier and
introduce the basic principle of feedback, feedforward and pre-distortion technology of
linearization. We analyze the feedforward system especially and discuss the scheme of
feedforward amplifier in this task. We have designed tradition feedforward amplifier
system combined with ADS simulating and have accomplished debugging and testing of
the system,

In the two-tone test, it shows more than -17dB improvement in the third-order
inter-modulation (IM3), offers approximately -46dBc IM3 output when the amplifier’s
output is 30dBm. It proves the foundation of the theories and a reference price of the

project for getting a greater IMD.

Keywords: RF power amplifier, feedforward, linearization, third order

inter-modulation
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ESBEABRAREMSE, RAEBRARFSZHER, ATERLWMERXE, &
BiEE PA SMERMEN. BRARBHARNKEBETRAZMIEE. Mg,
MIRRE 10dB [ R, Boksmbin M =8 TR 10dB, BN RAEMERE
TF% 10dB.

ARBBT. LR ERET 4, THEEHIBERT B TEFRDE
FRREH R,

EHREBARAGNERAEERS, DEERFEAR, BEHEERER
A BATFHA. BHEILFEARESE.

AL RIEEARKEEERAN— TR RMER, EEE—WEERT
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MABIHERZE, TURHEEBORE, —KKT 50%, IMD REMHIAE]
-30dBc. B2, MEFNIERBENEHBEN AM-PM ERERTHHEREMEEK
BMBNRESY, AN ENNNERTY.

ERRE S

RFin

F33 Q@HEEREHAZNE

RALIR (Polar loop) 5 EE&R HEMEE LM, RF 55040 # IR
4R, B2, BUFEHRERZKERNET, SHEEREE. H4
B — R BRI AN S, RUFEEAERBHFEELATE. B
BAEZHAME 3-4 FiR. EMUBE— AGC IR R AR MIEE R FERIT
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BRI, EEERNFELBEREMMNET, FEEBRER, WAL
VHF #l UHF B 2B AR A, BFEHFESRREAELR TR,
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VCO PA —

yigix s | AGC ERELE

HEE

1 e
Bk
PO RF

REEN e 25 P

34 Bk
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FRARHCASE, PO

Couple

B
Lg

agiitah

A
% a0° :: W <
] 1

CES:2:7

IQiklH<E
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P outl 1 P""‘A t f’out“
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P P
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BEAPRTEERRIE S0 . B-HrERER — MR
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ikl XA Y AR e B AT B — M A B B AR B M I AR IR B RF R fH,
I PIN iR B FET SRS M. S 2HRFMH DSP Rl PA fiideskitieid
B, BEER, HERREN IMD 0, FIRAEHRATRSEMNRIRUE
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RFHENRREFE, WLFATUEESH (PH) FAREFEEEER
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HRE, BEFRHENER. EETEETFRAIRE, HEMEREEME
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EHRETEEE RS, WAEKDIERSEP, DSPEBEEALHIE,
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WUHRARERFEFETNZEAE, BIRERN/ SRREERANLMN, TRE
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RN R A B ERARK, FENHERE GREER) MREXHEH
B, MAVHREESEE—MEBRY—h =, L8 HAE PA GEEBRHKLE)
FGERZEARL, TXHHERERNHE PA HH. PA NALLHEABEEETX
BESMmM, TREATHYAREMAAL, FRAXEMAMEE 180°, FREH
TBWHBRIEE, EFFXBRNEESEERS. ETIER IR AEIRE,
TREAHBRBKRE. EEEFELIBNESESHAMKEESHULAR, #3E
SR B BTN, ATIRE PA FILHE.

HRAGNBEL AR NIRRT, EASEEATER, WHFEN
FREE. XEXERHAIMEER, X— WREAZRENEHITHREYH, NEER
BIEEEME; K=, WRASGREE/ BNH/BERERNERAE. o, b
BMAGFFEREE A B, FREHRETT. SRREALRRABNE
tE(LIRR, HEEFSTRBIINA, NFEMNHIE CATV Bl NA. W
5 LA AR IER R, R— I REE IMD T 1K 20~40dB, BERSHRE
REMH IMD SCERIE 50dB. SRR —AMRTIHAREE

WHARMM BT URRT RENBELR, HOIATRENIE/EE
AR, HPERMEWESSIRE T,

HRMARERESHERRHAELE, ENHBETHERANR RS
T, XRFEEDSNHEBINRE, EXANM RS A SR BN AR
RATFOER. WHRANTRTANME., MUNERE. BEk. o
MRERRKERESH VAR o, FRRLTEIE BB RES S
WRAREW. WHEBRABNEY. BERNBESRY. FARBEAREN
HHR, NHENHAFETRAZENHERIFEREMEZBLLERESR, i©
FARBEWHRRAEPERARETEN.

sesh, ERMARLZY, THEAMMAEEESREEE, HX®RmpEsst
RE. BEMMBNSRENRETN, HRHAXAHEERE KIS HEAzLE
Mk, w39 . EESRIGRERBINNERNES RESENRES TN
REMBEREAL. EXEPETHRBFS LI, TASAUTZHER. &
—~, MBENSHNIR, REECED, NMEESHERBEHREEFESHERD
REREEEBMRHIIDER D, X, HEMEL, —BRERKBZE, &
ABH, REES—RLUBSHNAFE, FRCRABRENEE. =,
FIFABERIRREIEE ML,
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R AR AT RS RSB RD TS . BEITRRAURSLEMN
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EEFMRE, BRNEEE. b THAMAE AR, B PR ER T
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EMEUHABREFRRARNTE R, BRI ENHRRARLE.

F3-1 LMALBARBRI AR SHLER
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R — R & —fK 1%
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3.5 FEME

—RR, EMEMEATEBETULRAL, WFAFRARF. &FHRRE
HWULERARRR, ENAARBNEMLES, TUERRE—EIETs8
FRS, BEARFHHERUNRE, BhTRHAMFRTH™ERS], BXAR
ERAFHERENBOTY. MREEATUERITRRE, BRAARRENKE
RE, GERBLENZERESHAFTEEER, UARESAARAEEF
MRERE. FARTIEE, RERE, EETEEANRASFERENE
FEANBERATER.

WRARDMNATURE AR RIS M &S, THEATIFREN
WRaEMEY, R—ARREFNEELER, A, WREENREFRPEE
WHEITH MRS, FrAEMOBELRL: MERARTER—E SR
SRR RS, SR, WREAERARSEMEELTAT MRS,
FEECELTLREFRARMSFEHER. Bit, £XMIERERAINR
SR LIRS R PR BB RN, ATTHE 1.9GHz REHSHIRE TN
.
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BRI FAHY

BNE ARERARENRITSHE

EEEE T HERAR SR ARURTADBRRENES TR
B, fRUHEASERE: EURERS. WUERHE. BAE%. RiEERS. O
S (BB #. ERARASR%. FEREGMNMFHRDBRAREURE AL
B ERGT.

4,1 ADS REHE T

ADS(Advanced Design System)f Agilent 24 & #E 895 —{U8 EDA Wit F 4,
BEAPRETNGS. RATE, FBENEGERAINBRARE, FHFR
BHERARNHETEHRENHATFRIE.

ADS IRET—RFIMSHhEE, EHE EDA TATEEN. B LU DSP
BBk, SRS, R FEESHESGNHITETHE. USRI BEWHR
HEAGEREPEF B EHAB I ZBNREHE, TRBREHTENERE,
WHTF R E, B LA EH DSP REEB R T4 S VHDL 84F; ADS 1l
5 Hp MEMEAESE, FRANEE B EFEBRIFEREIRL, X8
MBRETREFRIEPHUREN: ADS B#HTXEMHEESITHER, 41
HARLGEH AMEE. BAVEHREHNERFE, TUUFERNMAT PC AL
Unix. windows ZZHRETE. REUEEM B KEE SR, Bl
ADS AT ARBT KT IERARARER, NARTHTZ.

42 FINEMKHE

421 FMABHEKLIEFE

W, MIEEEK 30dBm. BT REREFERPRATEFEH
FEEERT 3dB, BEMOERBENIET 2W, ERABRFZHNE 4-1 iR
ML, W BRI 23dBm, REERKBRBERH L 33dBm.

26



FNE FRDERAREN A SHR

P : ; E E

- -
------------------------------

------------

TR K% SRR BN 0k V33 N
A 4-1 ETRPARHHER

RIS F A mini A #) ERA-5, SIAMH 50 BRIBITAR, P CAZEAR G
1.8~2.0GHz MHEEARBHERNENEREE. HHAHMTEREARNE
% 18.5dB, %M 1dB E4AIh# 18.4dBm, =HaSHAN A 36dBm. B MEK
BEREEEDE 4-2 Fi7R.

R BIAS (Elqulrode
ce

o Chbypass
RFC (Optionat)

ouT

[ 4-2 ERA-5 IR i

ZEH B Vee ERHERE, Vd ABCRBHITEDRE, 1 HRKAEMT
Ve, ERA-S B T{EFRTFN 65mA. BEHF R ATLAREA (4-1) XK. BE
A 50pF, (REETHEE 47nH.

Vee—Vd
R=
I

4-1)

TR D 4B 58 57 FR i) Hittitle 23 F] 9 HMC457QS16G, ' 2 InGaP HBT A 28,
TAE#i% 1.7~2.2GHz, BHIA M AR TIEHMAS 27dB, ZM2TRE K A 46dBm. %
DHARRSHANG B LR RBERTIIRAME A KRKE, FAXTHHRNE
BT HEAREZIRENESFRENNREFREENEEERER. HE
A BN 4-3 BT,
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1457898 == s oo
<7 22vF
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Etecaricel Length e - [ERT] 26aH
TP Masrin, 10 nil Fogets 4350 By =94 C vpd P YY"

] 4.3 HMC457 1R & i SILAC D 2% B

WE) R & T, CRemegin ER. B 4-4 PLEEIIRMEE. (%
RESARMKXAMEMS. 13 SHRAERREBL.

Gain & Return Loss @ 1900 MHz Gain&1P3vs.Supply Vollage@1900 MHz
» T 0 . : ;
25 i i g : ; H H ] = A5 ...-::-::.g..”v_.._.;‘nnnaﬂ.z'.,-.,'.:"..'..":
e % reme 3 g wl H :
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20 DU TUUUE TR BUURE JUUUL L g . g
12 14 16_18 2 22 24 285 28 3
1o FREQUENCY (GH2) B L P L 58
B 4-4 HMCAST 451 fh 2%

Hk 2 HMC457 R Rogers AF1 A RO4350 7, HARE 20mil, A BEEA
3.48+0.05, BEREEHEBRTFMENR, RRIALRS.

KB SL R Freescale 2 8l #f1 MRF282 THIE#ATR T, BETEBHTE
ﬁo
422 RFAKBIIEE

FTEE RF WENATE, BT HSBEEM4YESE (LDMOS, Lateraly
Diffused Metal Oxide Semiconductor) TEH AR R TRIFEMBE R ZE L&

%, ERSERANHEHEENEHERIERURZNERAE (IMD3), R
R IR aRERERGERES. ALRYAIREERRBE. FHME,
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FUE MEDEBRRREHRAEHL

BRFAAURESRG NN MALE, BUBHEEEN., HF, VHF 5 UHF
FREAAHBURMESNZREAESE. EENNIERKENEE,
LDMOS LA @ AEEM EIIR L (PAR, High Peak-to-Average Power Ratio)- &
MESEREURER LSRRGS MEERBARNENESL. LDMOS ST 24
7T BPT MMLEIE, SRk MOS B LETRANE, ERGHEL, BAR
H BeO lRE/Z, BEREREL, ESAEERE, RETRHONEEY, X
REKT #F%Fw. BT LDMOS EHIAENN, HRHBRESR 9357,
MASERNR LN ERERNAEBRBRARERNA, NTHETTEHT.
T BE%, HaAMBE AT 1B EHALTERE, HEnBET
K. SRAOKNE, THESTHREZREIRE. LDMOS 841 E FHHE R
VFRE, REGBEYL, TEEMOY EEEMENFREEMRERS. &
HEMKME, AREENESLMME. RILBEARE, THERNARR
TERNBRHARETEE. BDEEE, FRRONHEESHE: BIREH.
EIRZ AL RMMAMEY, BRIk LDMOS SAB7ENE 78k L84t 748 (1
HE¥E; 7EGHz R THAERDRYE, ERESEILEE, FEHETFAREN
SRR CRARASRAE, R EHEEh &),

HTLALMIRAS, R LDMOS hEEHITR . K2H R Freescale 2 5
MRF282 TIifUE , 7E 2000MHz, TiRFBIEN 26V, #4255 11dB, P b 10W(CW).
ATLLTHETE A K80 AB 2%, ERAT FM, TDMA, CDMA RS8N, HEE
BHAERAER, BRAERY 75mA WBRAT, HMBLHTH, THEELE
#.

423 REBRBERBEOHEGT R

B, WENERRNENBSHEMRIES. £ ADS PETHAE, HER
REE vds 4 26V, %f LDMOS SMREE Ves $H7H%, SERBWE 4-5
e

29



PR 2 A
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. g
65/ PARAMETER sweep Tate | robe

a‘[lg FSL_TECH_INCLUDE l 5 G) VAR
J_L VAR1

S

P S o
aramaweep v_DC + FSL_MRF_RCOT_MODEL v_DC
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weepVar= = = =MRF282 == Vd¢=
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HAT KD RA K.
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B=1+I8, |’ -|S,[" -[8]" >0 (4-4)

o3 (4-3) FA StabFactl R, 2 (4-4) H StabMeasl o LHMEHEE
SR, DRBAELTAEERE, AT, HEHAE MRI2S?
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KRR RY. "RERE TR A TREMXAM RN S, RRRS4
FMhFTEAE BREAT R

MRF282 HEAHIIRA 10W. REETIERN: Iy =75md, Vy, =26V
Nt B mE R, TRMSDE 4-9 iR, FLb, ReRiERERE
WMABWET, EaHELHSHENERARES AR EROLRERE. &
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MLACFIZ4IE % O LR S B R LU R EIFRACE M ECRE, B 4-10 B,
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AT, RFEFRBBEERETRFR— T ERE U TS E ARERER
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hEBHEF L TIEELHER R,
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