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Abstract

Wireless communication becomes more and more important in current distance
communication. In order to get wider passband and larger capacity of communication,
we need to study the implementation of broadband high-powered signals.

There are two kinds of basic methods to generate broadband signal, namely
simulation and digital methods. Digital methods can be divided into the direct digital
synthesis and waveform storage. According to basic principles, different characteristics
of these methods have been studied. Firstly, a scheme of the broadband signal
generation with practical values is chosen for the system based on previous research and
how to get high-speed signals based on FPGA hardware processing platform is
discussed in this paper.

Phased array antenna, which has characteristics of low profile, easy conformal,
quick track speed and so on, is the trend of communication antenna technology. Phased
array antennas can obtain high transmit power by the principle of “power-combining”.
Phased array can use a centralized high-powered transmitter or distributed one. From
the basic principle of spatial power combining, different implementations of the phased
array transmitter have been researched and the appropriate one is selected according to
their both advantages and disadvantages

In order to get multi-carrier wideband signals that can precisely control initial
phase and amplitude, broadband signal generator and phased array antenna are designed
based on basic theory .This method can solve the problem of synchronization of
multiple signals and control beam control in baseband. Further, it ensured the efficiency
of spatial power combining, simplified the hardware equipment, improved the reliability

of the system, and achieved the generation of the broadband high-powered signals.
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Lt HERBERINER.
5.1.4 REFE R R AT _
REBERF N = N x Ny PR RS, BETTIEIGEN Ad , REFEIIBE
RERA KA

0.8864  0.8861
O (0) = =

= d 5-6
Lys N,,JxAd(m ) AG-9)

0.8864  0.8864

= d 5-7
N xad "™ R(5-7)

Oy (0) =

FETTIRIEE A Ad (0.8 A, ~0.5 A, VB, FTLABEISMERKER (A ) HHERER (4y)
SRR AL DR R

Bt R AL BRI EE A de = 0.54, « RHMJT 1) Y HERE (] R
K dy=0.64, ERAAERET, HEGREREELHENE L HES ZIEE
&, ARIBUE, TTUAER REMNBR KR REEK, FERRBREREERE
HtEEe.
5.1.5 R&FF IR RIERIRE 2T

UEHETUSHARE, WHBE, SREMNURKRENIERRES,
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Hoe BB AR R 2 5 |2 A 3 2 3 R 35 7 1% 2 (beam pointing error ).

BEEBRT, HEMERENT REZESFHIERE LA BRENRE
B XH, BMREBITHRERSHBNESIKF HEEREMN,

BRI EENEREEUTIAFE:

® B IRE (amplitude error ): REZ B TCHEHT BRI VB R BRI ERIME,
RERIERWEEIRE, ERERERIRE;

® AHAIIRE (phase error ): R HITIEH HBIK AL MBS HD(E, /8%
RIEFREERE, BERERIERIRE;

o BTMEMIRE: BIMREETMMLBEREREAHE, BREN, K8
BRI ERXMERERE IRIBEREAMEERME, ERERIEMAIRE,

® HTRH(element failure ): ZEMEAEET, BTEEFREZRIN,
BERIEAWEERE, ERERERRE.

UL REABIBIT A, —HEREHREEME 52 FiR.

Bl52 —#ERE~ER

ATHEGN, BEERMUKKYBLH#THA—, EHEORTHY
L=(N-Vd, L,=L/A, @HKEXTEH:
Fu)= [L: ,/22 f(x,)exp(-jzmx,u)dx, A(5-8)

AP u=sin@), WX OEMAIER-x, HH.

HEREABABEEREAM, SHEH £, K A)ON, FERREES
ORBER_HESETHB AR E g=20/4sin@) , 75 &K
@ =2m(f,/ c)sin(8) .

HBANKNALRLHEEN, TR ERTENESHRHES, B
SEBORTE R LA O f, A BT RERM AT, s 8RR £ 0E
5, BRETREERETERE, 230, RERREAEREAN:
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A6 zfi’;:;ﬁtan(@) =%tan(0) X(5-9)
ERFEH, L f, - f>08, MEERENERERSHESHREEDL, B
MARBEAESHE, HBRXBHTREARE, XA ZEHRAREEREHN

el CINEY S @

] 5 B B B2 BB, 0 S, + o BTSRRI R AR AR 1
AW STERE A RMRHIER 0H %, TS REN IRMGTEE TR,

AU LA

505 B 16 L 25 A0 MBS R AP35 1 0 B KA (2
o WHKTHK, BT RERKERLIE, —BEMRERA0<100,)0-

0(0,),5 B FEPERT 0, 77 IR REEFEMLIHE BRI
S2RGHERIT

5.2.1 it

1) WRERERRH

LHEMNE 53 Fir, EmAMTSEEHYIE—HE, MaEEhd.
BEER ()T, BMESRREANPE T FEE.

F5E
s (t)
O

B 5.3 FHEEMRLAEH

BEENSAANEESRETAET, HTETFERRSE, XEA-EFE
Seitit, EIBIERATT A W RRHE L EGFERA.

MT 2R EAMEEN TG S MERSN T EETZ ANMARMER, FHitR
NUB— A ETAHSE A, NES A BTERESHERYM=dsind/c,
HE, BrBE-AFETHN FE—NMETHRLERY 0N, o RffiE, X
EyS=c/A, 0=20 Zymmmmnk, [ aEesE. ALY
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wAt=zdsinl9
A 3(5-10)
EEWEED, FENAFHRERIEE, Fls@) OTHHTEE, &K
TZIAMEREF NFHEEHE L, PESARESETIHNESTLZER
e FBRERNERE —IMET LBERBINES K@), WES AT K

mm%Tumﬁmyu“ , FIREZESE m AN ST BB 2 AT LA

j—(m—l)d siné

$n(t)=s()e " #A(5-11)

AT LA SR S R B AR RN
S@) = (5,0, 5,8+, 5, (O]

j X dsing —/-zf(m-l)dmo

=s(Le * e o R61

ERPOERRAT AR, XS SMERESIN LM, %
MERSESMEETRAOE %, HrmEiirao,

WA ARABRREN FEBERNTFOR—AMES, BLHEG—E
EH ORI, A% BERBNEEREHRANMML, RESEER
BEMTLUMEESE, RESRHT. RENTRINE S, BHEEE—%
Wi RAHERARY, WEEAS—RORHELTME, B

2 m-1)dsiné

2 dsing
SO =80 * e e

-2 dsing ~/2 (m-1)dsing 2 dsing 72Z (m-1ydsing

=s([l,e * .0 * F*Le » e 4 1 K(5-13)
= s(1)[L,],...,1]

2) BHER :

MEFRH AR E SR T MZ M XERIREHTAE. FRE—RE
WK —REMEFIMHMEERM, BBSTAR, BRIERBEEFR, B—%
RHIRANTEE, F50EEEHMTAEMRIRN. BERENHE
JUFETR R WA 5.4 FiR.
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Y

54 BEHREMTELAXR

T RERENTFEME, B 16x6 METAR, JLAXRRAWE 5.4 Frw, LR
FIE L fMBE T B % S, XHE 6 MAER 4, MBS %ME, 7 16 Mk
Hd,MBE%E, FREES HAMAN 690 <0<90), HIWHA
p(-90° <p<90°), HFFHlfaoRTE X WM&k, WA eRRE XOY FHH
Je sy, LRSS AHEIE k MRETT LTI AN [IER A

7, = (x, sinfcosp + z, cosp)/c R(5-14)

#2577 B AT R 4 -

Yo _ i we 721 f(x, sinfcosg+z; cosp)/c
I=1 7 (5-15)
SR E BRI R, TZER M TN LR R AR S B AHE 0
s, MFHm %%, BRFNETERRA:
Y;, _ mz" we J27 £ (5 sinby c05g,+24 cospy) ¢ ,=j27 f (xysinfcos g2, cosg) e
=1 R(5-16)
HRARE, SHTHRARNT ARG EER. HESEMA 55, B 5.6

B o



42 KR FESHRAS TR

B 5.6 45 oK P ) T

3) BER
YR RN R, SEBRFIR, 7T ST B i 76 A R B
WaE, REEEHMUAES NI —BAREEE.
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Yo — f:wl ej27r f (x; sindy, cosgy+2¢ cospy ) ¢ e—j27r f (x; sinfcosp+2; cosp) /¢
I=1
mnn s . . .
+ Zﬁ][ e/ 27 f (x; Sinfly, COSP+2; COSP4,)/ € e -j27 f (% sinfcosp+2, cosp) ¢

=1 A (5-17)

mn (wl e] 27 f (% Sinby C08P45+2; COSPy ) €

A 27 f(x, 5ing;, COSPyH+Z CO /ey _—j27 f(x, sinfcosp+z, cosp)/
1—1+W,e’ f (% 5ind);; COSpy2+2 COSP;7) )e.l S (% sp+2 cosp)/ ¢

BusPa) s BCuyo) HEANBERIMIRID,  w,, w0, 505 9 B3R 908 B A

AZH. TEERWE 5.7, B 5.8 FiR.

m ﬁﬂﬁ A
um“““m“‘ ,A lel] v ‘%»Wﬂa ' W””’"

.20 "”?‘n mu\

B 5.7 BANBOR — 4R A

o T T T T
1 1 I ]
] | I 1
Rp--mm - T TTTTETTATT T
1 1 1 1
1 ] I ]
i pini el tadedr it iriudad il Sias Sl ini e Sl
1 [ ) 1
glo_—Ja_- L Lot dao
] I ] ]
1 ] I I
.8 —————— + L R e B
1 ' ] ]
] 1 1 ]
0F --4---+ P s Rl
' I ! 1
] | 1 ]
12k -=-q---r Pl e Bl
1
]
Mp--a---1 --q---
|
B R GE L F L EEE e o T e R E SR EEs
1
A8F----q; Tt
1
P l
00 80 80 80 100

B 5.8 i mERE



4 RHRDEE SR SELHR

5.2.2 FMMH AL Bt
) MILERE
SIXWNEEE, FASRIMMRETIWN . KRS, BERT— SRR
FImNPT v E VIR R TR MR E KRB E. X—MERERERRR SN
6], BrUlE—E30p R TREFERM T ERAL.
£4
Uy = cosh[—L—-l_—larccosh(l 0712y A(5-18)

A, sl XA ENEIMBT, A NRER, L ARG,
f# M e Elliott IR KIRMERE T, WFF2+1 (ML) HHBTHE MK
5, RRERTFHTALH:

A 4
, T .
W = 2, (-7 r—+—Cr2f, *CI" ¥ 1" ot = 0,1,2,..,T R(5-19)
p=n p

Mt F—MF 2D A RThfEs], KR BEF B THE:

%%ﬁéyﬂmﬁggiﬁdﬁﬁqxnﬂﬂ ........ n=12,..I R&(5-20)

2) RBE

EREABARF—MERANRHEREES R EREAR. XMEREY
HWERGEAR, ERAEBREENEIM S FPEERTIRN. EXFERLT,
RAE-2HBNERKEBETFRE—INER, HANBIMERE, LaPHELTE
FOTER. BREGIGENLERMAHGEENTRABERIRZL, ERY
AHRBEREE SRS FELRELRRUER.

%E— L Bh%r, 4

N=L-1 R(5-21)
TR 51 B DA {w,,i =1,2,...,L} H F R H:
W, =%{1+2mz_] 1@, A,m)cos(zﬂzzi )} #(5-22)
n=l

AF, B8 m BRRARZATPEREE. LFL, BRECHEN 246 2

6. BHREXMEEHYEXWT:
z,=i-(N/2+1) R(5-23)

(m=1+n)l(m-1-n)4
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2

uk___{i'a A2+(m—0.5) } 1<k<m 2(5-25)

+k m<k<wo
a= " R(5-26)

JA%um—oﬁz
A =~1-arccoshR F(5-27)
/2

R = 10511/20 i—t(s_zs)

SIRG At

53.1 R&®Tiit

REBTURAREHR, G0EE, HTNINRER, Wl 59 fx.

B59 ReBTrEE

532 R&kFE

REMTH 96 BT (HAL 6xIFD 16) Rk, it i &M TEmE S H
P, FERLFPLEBIEFER.

REGHRME . IRAREFETFRHBOFE, B THSREBEAER
)2 0

HFESI A EARER, BHERAHN LB ERHZRAERE S
AEEER, BHREBEMBALE. ARE—CHARHA T LR HEHN TR
FAIEREEE, UIMEEENE. S8, SEFERERKAHINEFRET
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B EIFRIE DD, % TR K9P T R KB B N TR
A
_1+dn6m

K(5-29)

REPRE XM RN, BITH 6 NRATTHBAERITET, B/ EHRH 164
ITHRITARN 96 TREZEM. AETHE, SMTRATTEBEE. &REMBFEIE
AREERY. Wl 5.10 FiR.

B 510 R&ERREE



YEEAMEEFEMNEAER LR, HATRFENEERT & RERN
BREMEEERM TS ARRAN TS S, 2344, Wi, 3g, &
WABRNERL, SRAEETAELANENEHESTETE, HNET
FPGA B fb B P-4 5k 5290 DDS 15 8 MM H T T i BB N Z M h R & R
AEBME, BRATHEEREVARAOLA T ENETRANHR, RIE
REMRGE, HERSEEETELUNEHNIARR.

U S —RERAEES M ERRNES, BRMAAABATER
BES, TIHATFSORRESER, £T FPGA BHRBETE, RAHTL
EHAR, FARESREIT RS, BESTEREHNESREEHES.
R REMTIRA, EEWERTHEROEH, FiETZREAERKN
ME, TRTRDEESHR.

G xS HBREIROHR LGS, HELHET THONET, HEREA

BT T RAWRE, H2EERE MR ET T KRR

f, MIHT T LEHRL, FEFHTEUE, E2EEARIRRRE TR
MMR. BRZREHIMHRE, RERGHEEUFARBNER, UE
EATEZMILIERERE.
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R K2 SHHIILE LR
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i

WS R b, BAERBEBXRMELNFERE, KR EEROA
ERETTREN—2, DEREREWESENEIETE.

BARERHRNFITEMAR, AXREZZMBOES TARUERN.
ZLZITMENE IR RENEREE,. PENTHEEREERZRZS. H
B, ERMEFETZ EHBREINRAATEE-PH%S, XRRSEN
EIMRF T SEZRNFHD.

A RSB RZAT, 2N TSR PN RAE L RCILITF,
s ST —ERRERE . HRRBEN LS.

ENZBRHRMRA, RIUOIITHABH BB L E XSS ERNR
B A 4 47
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