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The new method of generating Communication and

Communication Antagonize Signal
Abstract: In this article we demonstrate the principle and character of arbitrary wave generator,
the theory of correlative wave generation; Introduce the application of AWG in communication
and communication antagonize. According to the practical application it is validated that AWG is
a flexible and effective new method to generate communication and communication antagonize
signal.
Keywords: communication signal. communication antagonize, AWG

EE=E Bk

AEGEFRMFHAEEHRRABY, SERSrERENES, WELARES. B
SERES. BIES. FHES. M AESSE, YU EEREEESERTE,
MHAFHEIIMESEZEH. BARSESHEZEEZW, AELEZH, HEFEI0ES
EInEe EZEH, TR REAN R, HEAEFEANER.

BB FHRELLBNEAR, XAERANEETES, XRAFRKENAERTREHE
EEENER, FEEEEESE (LUTFER ANG) MEEEEHERTHIESE.

AWG T1EJRIE
1 AWG 4B,
AWG ERAEEME | i, TERFEMsEER. Mt E4E 8. HRTEERE.

EiE D/A. {RFEFER B B Tektronix B9 AWG BLE T AT . CPU FIRRIEHE DZHE/, AWG
LM FEiE DAC i EERER S ESEH SRS,



sereever || o | mmaw || mm | | EE | |wge| BEE

RAES prdes OB D/A ik RRE
1 , DA
REE o
%i%’“#%l:ld P*CPU““‘ hﬁ}'ﬁﬁ

@1-mu%&ﬁ@

AWG FFEESHEEHRE D/A BIXEE. EESHRE. BEGTHKE. HHEE
FHERFRE, FEIARENRERTENRSRE THANFESIR S8, site
{7 AWG BAFHEALRGAEER .

E£H AWG BEFF|IitESI 6, BEET#E UaBETTIE, Bk AWG ga#4T
FFFThER. FEAIDIGEX B EZBRES. EXAFESHEREEETH.

2 B8R AWG R
BEMBENAESERATN AWG $et—RaEf ki m, 5 AT AWG H L
RBER, BE/LEHRF DAC H#RIIHENEARNEERETS AWG HRERE, &
BIFHLEERESFENTE. HP AWG B4 L Tektronix P~ REH, £1 AXTES
PEEE AWG BI = E Mgk,
Fz1 ZMEEE AWG T EM48E

iV W F | KR |EEY SFDR THAIERS | Rl | BiE | & E
| B0 | HEMHz | BE (dB) WE 100z | KE | BE
AWGH420 | 2 | 2%16 200/80 16bit | 74@100MS/s | -84dBc/Hz | 8K | 2ppm | PC B
AWGE2021 | 2 | 2%0.256|  250/100 12bit 66 8K | 30ppm | PC B5
AWGS20 | 2 24 1000/400 | 10bit | 53(DC-400MHz) | -90dBc/Hz | 8K | lppm | PC E&
AWGE610 1 8 2600/710 shit | 50(DC-800MHz) | -90dBc/Hz | 8K lppm | PC F5
AWGT10 | 1 32 4000/2000 | 8bit 50(DC-1GHz) | -85dBc/Hz | 8K | lppn | PC H&
33250A 1 | 0.064 200/80 12bit F | 1ppm 5 =
LW420 2 | 2%0.256| 400/100 8bit 3ppm g &

Tetronix A AWG EF U TR ARBHLE BT R

a) ARE. AHEREHEETE: AIFEESWHAFIESNESES:

b) FEFIThEE: {55 U1t EI5E (ns 28D, AJP=EmiREkIE SHd MES,

o DAEE#ES: RNFEZREEESHESHEERRINES:

d) #EEESMHIIED: RIS, HE. P, GPIB D{E2HiE, ES5HER
EBFRWERAEEANRKESFENTE,;

e) SEFEREC: IERMEMHIERE, WERMEEREESERESR,

f) KW BFFEEaMESREESHFERNEES

3 wETEE
Fi AWG BENREEDNSEAFE, AWG T EHEHEEST:

2




NEREEE. BEGSS-BEREERBEmEEE, S TSR .

b7 BXmEE. TREAERITEEMNARMANHEZAXHERR DA FHial
ERAYE, dTHFAXNBEOREN, EIMREFERE e TMEEE R
Rt ARRBHEFE.

) FFT w48 vE. FFT i< rlREBENE ST, Mg mEE. mEgH
A E, XMRE T ERES TREREL.

DI ENEERZE. EARGNA, XATENREREBENS ol REE. 7
BEEE. FFT EEORL, ZE-MWEMNTFESRNERESHAE. E£
FASHTFEORFNEEHERTHE, AEREEBIIMNEEREOARRZH
EEFESNFELETY, FAUUAMAFIILEEEZI M NBEERERNES.

4PCRHERET

AWG FHEC & 7RI PC REXT 25 AWG HgRfERIEE A, PC RE g R ITRYER1E
FE, ZMRETeENeED, mMgO. 488 O, 80, B L EHE S
FOHE BT I LR BRI T AWG, [FIRTA] LUK TDS /R 28 R EF AT 8T [EEE4SS #0
PR AWG #HATER, EIIHOEZRES.

Matlab 2 BRI Z AN ERE, X—E£HEERE~E0HELS T — 2 T8
P eE R OB EER AWG, 7] LU P i e T, SRRt E AR .

[ESEMEXIER

ESHMMEREXAESRERME., MESHE., SFDR (LFEFHEED. ME
FRALRT SR . AWG I REm X E. BRETERE. EESHE. PSR ER
EFENHE.

1 ESE&EmMES KR

AWG FEESHERMETEMIERERE, Bk LEHEE s 5SESRaME
finax Z tEXF 2 BIAJ4T. DAC it BB F SH BB GE M ME=—RHEEX —ESHEmM
ERIEE, SH FRFFHEESIMEA sinc il @%XAELEEEERESME. B7E
HEMERMENIET, AT ReTRIEFBISS TR, DEARESEER, B A
EEEMRESIERL.

AETREZILTREY, BEEA S finax 5 25~3, HXRNK (1) Prr. EERE
ESEMBEFAENES C MEEEENFRP T, I UARESERTAHNTEES, &
EMRiES.

fimax=fs / (2.5~3) = (1

AWG X HE F (5 5 Rz, FILTEEMERAE S P~ £ 0 128 0 (A7E 24 B B

FIHHSERL, ZEEARRTE At (K 2) PioR:

3



At=1/fs = (2
2 E P IRE SRR E

ERIEESHEE. BELE, R-UESLZEEZEAAY, EHAGTLARIESE
EREHBHE., YEFLEEANMEEN, AEESHLTAREHAE.

HRGCHMAEELA S e TEhERYSRE L, xR0 (3) Fix:

f,=fs/L = (3)
I FFEEANMES RN

AWG &M T E H DAC e, DAC fHEE4 A shSET, ST ERSR s
RE, IESFETERERES. EREEES.

S EESEE, BNSEMEAZSIEEMN (DNL) 84 IEEM (NL). Steidsett,
B E AN K S R A RSB ERE, dJLURILER]. o, FLRE(E1SE, XL
RS ESHIEREF*.

AR, EFHFENSTEE (SFDR) EHEXMHMNERFE. RERTZES
HiEFA, SFDR EXE—EMEGEANESESE - RAMERTHEEZ. ERZEF
MAF, MIAREZEES, ESHBEE. . AMERFRNEZAESHEE. WE SFDR
R 5 R —IRE, BNEFR2ARZ AZEEL (MTPR) #HTNE. BRINESAM
EHI—EHENSBEAMCRAFENES. EXANEZAMEENZSRENTE.
MTPR B X AHEBEHESRANDIEL. FEZXE/LAZHZMW MTPR, FlalEERE,
PR R EME ., REHE. EAFEER T, BHE MTPR 257 FH.

UEZHEEI BRI mIEE. s E 0] ge R A DAC EHEE.
BINAEEPEE (PAR) HigEFRTF, MWEMAGSHNRESERELE, MHEEE
%55 PAR=A%(A/sqrt(2))’=2. B R PAR th e S A7 IR R L. R B T IE AR,
HEEHEFAIG RE PAR. £AME S 9 SFDR B2 (4):

SFDR=6.02 X N+4.77-10*log(PAR) = 4
4 FEEANMESRIRN

=R DACHREEE IR R FEIE, MEXER A s, F5%H %N fi=fs/2, {8 SFDR
AfERtkE E. 2@ SFDR B— M EHeR 2 XA LB REME DT R, SESTHRES
B, &t REEE OSR=1s/fB. BAES M SFDR 4= (5) Fi7R:

SFDR=6.02*N+1.76+10*log(OSR) x5

KR SRR B mE S RREE, FEM ARG FELER, XFEEGEITRBRES
I, BREEERE.

5 UM FE LT [E]

HF AWG {E 24 TR, XA DAC BEBHFEERHBENES, R EE
B EE EETRE A M AT, FEi AWG MR F#HAEE R, ©5 DAC B9 EH. T b&AT[E F06T
EEREE E, ETE SR AWG B9 F ikt 7] 0E 2.



2 BFh AWG SR ST A

AWG B S AWG2021 AWGEH400 AWGE20 AWGE610 AWGET10
1 22 S 4 I |5) 4ns Sng 1ns 0.4ns 0.25ng
iR = N

AWG A GRHEFEHFE. HETEOMMGED. X RXEHNAFIH AWG &5 1946
BT EREHRESER, B FHENSERNA, BT AWG X1 BEENEET
PR, DATES BN EIEE, BEIEE SR DR AWG £ R
1 HER

% AM. FM. SSB. FSK. PSK. QAM. PSK &FEMEANHFASES, IQ ES
ERFEERNRIE AWG, XA AWGERERLZIMERES, BEXHAAREEZELN.

MRS AT

AM: C(1+MSin (27F <)) ASin (2nf«t+8) ® (6)

FM: ASin (2nf+« t+KSin (QanF«t+91) +82) = (7
HHEM A AMIASIE, KARMSE, FARSIE, A8,

ASK: X=AIlSin (2nfl «t+91) HITH 1
X=0 HITH 0

PSK: X=A2Sin (272 «t+82) ol
X=—A2S8in (2nf2«t+82) HITH 0

FSK: X= A3Sin (273 «t+93) HIth 1
X= A3Sin (2w (f3+Af) t+93) It 0

AWG400 F 7 H #1243 DPSK. QPSK. QQPSK. P1/4DQPSK. 8PSK. 16QAM. 64QAM.
256QAM, FHEHAFAUBAfTEXHERAH AN, EEAFTUEREA, RIEFELEE.
2 BHETnER B

1992 £ MILTRE 2 & B R BB KRG R m ey, ERNRGTEBARiERR

2, HALEEZE: mE—1EEFEE. mEL. BERANERBEETS, B
BRan THESMEE. 1AM IAER . HiER. mEEX. BEMNERKRESMR, H{E ADC
FIDAC RAJgeRITRE. AT HRHLE BN et AR GZI, EERERFEEIAF

i Y FF 55 [ BRI AR AD

L dE &2
=
THEE R (4 DIA |+ b3

A 2 BEARYH T A AIE

5




AWG £ F BB MR e D/A B, FAEMER RN B E RS
KiEFENEZMNED, TERECHFESHENIIG, Fit AWG gl ERE TR
H{E S & IEA{E S ST TeE.

FREY AWG610. AWGT10 %112 2 85 4 JiES) SO0MHz. 2000MHz, B2 B 485
ZHEEREMNER. AWG520. AWG420 77 HHR AL 100it. 16bit BIFEE 7%, g4
BEEEERTREEES.

JEREBBERFERES

AEREXABEINESEFSEMNRS (ARERRE 3) F, XA 2 §WEE
AWGS520 724 1.5~30MHz. 30~215MHz. 60~360MHz BI&H5TiR%IES, @A ims
BRESMEFRBIES 1.5~1300MHz, i 500~1000 8 AM. FM. CW. FSK. PSK.
SSBIAFIEREEES, ATFEMZRMSFEENST LR S M HBHE.

T ES 4 3E Y 50Hz CGREEZE 100MS/s). 250Hz (REEE 1000MS/s), {F2£
FEaHR 2M S0 4AM 5. AREESAE, ESERXATBHZE, FFAX 500 B&E
SHEBESHHAT M SHATIEE, EEETTER, FERASHTEN TR &
¥, @it IEEES023 MGSHITHIE£E. & 4 E2HHIME 700~1000MHz. {5 S 83 500
BE. THE R 10W BT B950E, REtitA80L3] —40dBe. TAERT A0+ BEAHLE T IEEE48S
O FIRS232 F Ol AWGS20 FIZESMARE, AT LI REeshZ5MH TIE.

— 7 E ] R

2eRE | ] wmses

AWGS20 e Hrses =
F 3
+ & 1EEE4sS RS232
IFEES02.3 3
2 AHAEN —> mHTES

H3 WRESEURSARER

Rck .@ dBm MNtten 10 JdB
Peak f
Log 3
1R '
dg«s o t
4 |
Res: BH '
3.8 -dHe 7
{

WA SE jimdy. y 4

SCOFrC lp' 1IIIII bdyty W w‘f‘ T F\- LNIIU" '!P#”! 4 L”r ]
AFfl

Lonter 820.80 Mz Span Z20.00 MHz _

tRes 2KW 3.0 kH= VBHW 3 kH=z Sweep B.BY sec

Bl 4 Hrth S00 B 10W {5 5478

6



4 8 . FEESFE
HF AWG MEFREFR, E&THERTNESER. FRE SRR SN
E5. 32 AWG 5EBINESHEMEEXT L, AT LE K AWG HBIE SREEF AR
i, ATUPFEEEEmEBE. R IASHRABES, #ERBHIEAEFRENRE,
Tektronix 23 5] [EXT AWG 5 St A EEd— 2R
£33 AWG 5EBITESFEHE

& 5 AWG20 | AWGS20 | AWG610 | AWGTI0 | EHE SE & E
HEEE MHz | DC-80 | DC~400 | DC-710 | DC-~2000 0.252--1030
R E) Sng 1ns 0.4ns 0.25n8 15 W g-500 1 g
THEEHE | sk#bs | 25kBks | oskBkis | 100k Bhis sk Bkis AWG T 400 5
A 2ppm 1ppm 1ppm 1ppm 1ppm AWG B3 M
FAEE 8000 8000 8000 8000 8000
2/ MEIERT|E) 20ng 4ng 0.4ns 1ng 64ns
RHEF K DEE D DEE A ERTE AM. FM AWG FEH RS
% B —73dBe | —50dBc -50dBc -50dBc -100dBc

SHETESFEE, AWGFERHMESEARS, MBRAGESELEFETMES.
STHFEETMGES, HEMERERNMREREL, ERRE AWG ZRAFFIFR,
T (ORI SR AR (B %, RIAJ LI RIEY 55 . X 2HRF 40, SikmE
RIEZANE RN, AWG FEEHRIE BB R B A ME, RIn] L £ 4]
EFES.

LPRERBAE S 8 TIEE X EMIMAE LA FEINE S £ BATF 5 i
AWG BIFEFIE.

%t

KA AWG FERRES, ERALE-DHOOE, FERZOMAXMIA, T8
BF TR ERESHERME. RIOFAH AWG EREWEE, THEFES. &
ERAERESERIIF, WS TIEFEERORAE.

AWGKXHBANEGFSNEHTFE, ZE2THRHALRBOFXREE, KEHE
MR EERRR T RN B A EERENTERSERBESR, X REME
HESRNZL, yEEATE w22 EAZEX.

1§

e
e
&

XNE, EREEESTFEREEREN, EAETMERK, 19996
XN, B, EERERESHTFEZRES, ESBRTUERAK, 20015
WohGE, B tamERESEA, BT TkbRE, 2001

L=



