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Spectrum Analyzer 1
Swept SA

KEYSIGHT i o250 = E

og-Powor
tvglHold->100/100

Input: RE TnpZ:50 01
‘Coupling: AC Corrections: OFF |
GO Jign-on Freq Rof.Int (S) LNP: Not Enabled
NFE: Off

[PHO: Bast Wido

SO, IO RAROL. 4
Video BW 30.000 kHz

MC BTS Class. Wide Area

Modulation Reference Power | -6.83 0Bm / 30 kHz

Worst Frequency  Offset Frequency. Power A from Limit A from Reference
1000.1404 MHz 140.4 kHz -23.58 dBm 462 B -16.74 dB

HSweep 1.00 ms (1001 pts)

B 1-3. SRR R KB NI B 1-4. GSM TLES UL R RR B T REHARRE

Video BW 150 kHz.

#Sweep 2.00 ms (1001 pts)

1-5. SR BARZ A INE WK 1-6. EMI U HXS R CISPR1T IRFVEMESEHNE SR
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BFIESR, NG EHEERMERE
SRR AR NS Z B
X ERE 2.

SHRAN

R IR
TN
55

pibriare1d
fRiBER R

e i

P ATIRR AR

POE |
HMKE  OSRERR

iR ER

BER 5%

>> >

k7
T R =%

Y

AR %R

2-1. AR SR T (U S AE R



10 | BERX | SUE ST ER — M ATER 150

HEAREIRIRE KNI 4. ATRAUE F LR
[EEFRHIZ MEARE S A T (dB) EFRHY
NEARE. HIRE LA MREELE
A, AN ERRREERFEETER.
XNEFRERERIR BoRIEEAEZE 70 & 100
dB (FELEY 3200 = 100,000 S INEEE
¥ 10,000,000 = 10,000,000,000) K=
=, MEMRENRERTREZARAKT
20 & 30 dB (AJELE 10 & 32) HIf5 5.
EXFMELT, HHBIEARERA
1RERER RS —ITHREEEER
PR XE, FHIREBE IS N AIEE
IR M ESRE & E A B E. X,
BN EESHNENE, L NEE
EANMESHENEEZ.

RR L EREMERMEENIREE.
2-2 2—PERAPITIE S (U E R,

REUFANTEERNEEEE 2-1 FAE
RESIIE AT (L TTER

SR AR

DI E—IBH 2 E IR RS ERE
HERIEESEH RIFBRLESE
RIS £, MmBFlE& &3 3. 1838 &4
KA. BT R U — MR
PR, TlEBEEEE TR ERREM
BHERE, NIHaERL 10dB. 5dB. 2 dB
BZE 1 dB M HRFeNEBERAE.
2-3 FioRE—NL 2 dB AL HE. X
FRMER 70 dB MIFER 2SRRI 51 Fo

1. Z20%E 4 2 “BEMRERBE .

HAfERRERXRG LA UEERE
SRESHERREMERA, FTLESX
BIMESFFAETR, FE— LML UM
AT RAR AR IEME 9 kHz. 100 kHz =
10 MHzo

FEHLESHTNE, ATMRE 2-3 BEEE
—PMEEEEES, eRBT - EHERI
RMBEMES, BT XEHENE
SRy

Alften: 6 dB
Preamp: Off Gale: Off
LNP: Not Enabled IF Gain: Low

Correctons: Off
Freq Ref: Int (S)
NFE: Adaptive

B 2-2. 2HEREMRETE ST ERE

[ 2-3. SYSRR 85 AR B

R I8 B R B T 2%

B8N e 1E AR LB RE S BIA
RINER . MM AT LRI LT IMES 5 AR
FORIN, FEFIRE P Z RIS NT Lo
R STIE AT (A TIE 2R R E TIRIEIE
BE, LR — MRl RIRIN RS, BEBIR
EHAA R ORI SMIEMMIER
HfES. £% 7 22, JUPEFEHENT BN
WAESETI IR BT,

PNO: Best Close  Ava Type: Log-Power
{Tnig: Free Run

0Z 70dB, K 2 dB #i
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DT RETE

AT B FE AR S (OB 1 EH5A)
B #5 BB A0SR R SE Bl o VA BUR T ARSTE
gRHPOIIR ARASARSTE M SN
FESEXRMRE (RFBIIREIEHR
28) HIRERSERE . MBS HHNAETRE
SHEH, AR ITREARARENESE
HMREFRIM, ENEHARSBAR
SZHMUARFRSWABESZER~4%
HESHE. MRBNEEBUENES
EE AR Z AR — IR, AR ER
BDEBZ—HMEARRKENE
WA, RS WK ERSLERE
FEMRRY o

ATESF ORI EFBNLER, 3
MNBZLEREENARAEFAMR B
EERHFAESEERZ 0 3.6 GHz, ET
SkEBEEEPINNR. WRIEFE1GHz 1Y
AR, XA SRR FT R SEEN,
BATATUABE— 1 GHz A ES, X
HPRMSNALEESERANGES, B
ZRBETRMEBM 1 GHz AGESBE
i BIE RN . BT E AR
B, 1 GHz NESHEFRTRE, HE
RREIAHEENRERENN. HERZE
SRR SEE RN — D T E 4T
ENZERE, AAEX—XIEHESE
FE A R 3 37 F ARSI  FrIATRAEIL SR 1
GHz B957.

R, WAVRTE LI SRR B S HISH
R EEFEhR. EAREE 3.6 GHz 1
Keysight X RIS 2HTH, B—1PR
RIKSEEN 3.8 E 8.7 GHz, ®EFEMH
SSRER L 5.1 GHzo

MAERNAEM 0 Hz (AFXMLEHAINER
TEEMET 0 Hz 55, BEFRLEMEAD
E37) AR 3.6 GHz.

IR ARIRIAEMASAFF 4G (LO - IF =0 Hz)
FmE EEEESFHSR 3.6 GHz, W LO - IF
HIRINSD BRiAE T8 5 T ERNIEIESEE .
ERAXNRE, AT N A TR

fsig =flo-fir

ek, g = BEHE
Lo = AIRHE
f\F = q:‘ﬁﬁi (”:)

MREEMRE ST OOEEBESA. PR
NEHES (kW 1 kHz 1.5 GHz 5 3
GHz) TR AIRAE, B ETHRIAE
HREER f

flo="fsg *+ fir
RERANES AR

f.o=1kHz +5.1 GHz = 5100001 GHz
f.p=1.5GHz + 5.1 GHz = 6.6 GHz or
f.o=3GHz + 5.1 GHz = 8.1 GHz.

0-4 BB T AR SR
B, f ) HRBEE § -f RHHEE
A IF B#HN, 87 BRE LRENE. B
2, WBIAEAE L B AR E
BEME, WRMS BERH (35 1
EEEEEA FOESH, RIVEENE
R IR

HFRKAZ LSRN EH 2R il
LRIK LB MATRIAR, B R
BRHWAGSHMRRRAER TRENE
Eﬁo

RINEART BRI E . RN
EE4RE 90 GHz, £&%EMHABR
We? HAIRIEIEE 3.8 E 8.7 GHz FISEH
i, EFEFIXITE 9.0 GHz HAESHH
371 (3.9 GHz) B, KB EI— MRS R
MERERRIMOE, HERBRSFLE
BN . AIER, FiESERESH
A

fsig =flo * fir

XN ARIAE 2-1 HEERTHEERE 8.9
£ 13.8 GHz MiAEEHE, BRTIRE AV
Lt SEE AR E S X RINES

S
A| SESEE

=i

flo A U
sig "t sig

2-4 ATEBTREFAWR, AFLTIEE |, + 1,

2. FEHRREL XPRANZNEAANMRE, FHESTEED.
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2-1 I ARITEIE KB ERRE
FH IE X LS 30 {5 S B AR SN 8% - ANRIAT
R, NEEKRPIRESEAIFIRILR
sngs, AAMRBIER R LIEEXS 5.1 GHz
MK 8.9 £ 13.8 GHz SEEAMIES T
BRHRRL

Bz, AT RUA J9 X T8 50 B B9 SR ST 43
P, EENPHUIEN S TR EE
IR EIME, AR AT AMA SRR % =1
TESEE R BRI _ LT, R FESRST
SRR B (RIS ESRIEER IF ATHY

ATHHRAE LEEEENES (WFHE
K “5S0H8 —5) , BLIRE (PR
WRAER 1 kHz, BEIXE 10 Hz EE 1
Hzo XM E TS IEE S REE 51 GHz 1Y
FUDSRER ESCIN, B AN S NETR
R (—HRA 2 FE 4 R) RIWE—FAT
THERERIHIA. B 2-5 2—FhETF
BUBRIE DTSR PSR T 5%

XN AT ERIEE IR N

fsig = fLot - (fLoz * fLog * Tinat 1P

[10]

floo * fLos * ffinaliF
= 4.8 GHz + 300 MHz + 22.5 MHz

=5.1225 GHz, Bl A SE—d4f.

AUBEHESNERSE M hmpE ik
FRLTREFI—HNER. 2RE 25 F
R RiRig s, Bt aERE D
FHIB KR BFSURNUESMRIT, REN
ST 45 M T BE I B AR X B R SR S AR HHE
RS HAMI .

RE B SRITIE DT (VEB AV A IR S A0
B —HR, EEER. BFRRFOR
SRR E s O 2 BRI EEAR, BAR
ES R HIMARMIBR L Im. HATRIN
RETHIN, ARESASBHRARLE

HERTRHLHIAWE, HEBWAT—
™ 0 Hz BfES —HF o XTI R FRA AR
BB, ERBERINES. TAFRZR
AMIIER UM EERE AR 0 Hze

HRSRIE o

BEHE 2-1, EMERNT 22—
MR HEHARE EARATESE
ErBELLNEELEMASEBESE
RINBBMAAET HHSUIER KR
Y, 2R ESHANNELURFFRE
NMESERENLERE. B, BMNAE
HETRARBNEERERERE,
Fi A S S 3R R8 A0 P 4TS i A9 1R B R BK
)]: b

ERHATARER, HAMHER A
5 SRAT A ORI R,
M 15 5 72 B 7 28 £ 10 £ B 1R
T

3.6 GHz

3.8 £ 8.7GHz

5.1225 GHz

322.5 MHz

4.8 GHz 300 MHz

22.5MHz

BB KRR

PR LR

.

2-5. REBUTESHTUER 2 E 4 RIS BEUA T REHPIT.
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ESnH

PIIN AR, R B/ S
BFSWEWE (RBW) BB RA T
SRS«

VEE s Yder

515 4) W R 2 4TI S AT (X B G 53 B LB
PMEZENESRHEE o M EIE
ERBAERIES RS SRR B
8, FERINARIZE T 45 HR .
FANMES TSR L% AR, P4
RER TR ERIANFERL. BEBINE
BUNMERRE L RERNESHEE
BE—E RN

SRMBNAHEERINRBES BAES
MAER) UREMNHMEZE, hifiHm@EE
WESRE, W ERERSELFTRNERE
MAEFIHRERMES. HFRAES
EEEN, MARZINN, BURRBNE
EHEHAMN. HEENDRAS EBFEAE
IR, e E B RS L EWEIERESENG
MRS LR, A 2-6 Fir. HEERHR
FRRKRTERETRERTE. £E
2-5 FroRgEMH, ZIEKER AR 225 MHz
HIF5T.

E I, WA EAE SRR LG R B,
BUWENAERNTLSENBES, &
BREZRBE M. FrEr

=, FUEAF RS PR (F) JBKE
i, FABREEKRE IR EEBE
HIE K2k S B R BB RIEMES.

EEREIE U EARERFIE TR
B IF S8R 3 dB #EE, DUEHRIR IR
ENARESHEN XEHBERE
P08 E XK AR B % IR I IR R IR AR
W . X HES LR AT
Mg ELAE 3 dB KIMFE, J0E 2-7 Fr
R, BNMESH RSP URXBENME
SXRAUBI-EHEIENNTLTS
BE,BEEL 3 dB EEEALPHEED
ERESHERE

JAAY JARY / J T\ JARY
/1\ JAR I TI\ I 1T\ J 1\
/ \ / \ \ / \ / \
/ \ \ / \ / \ / \
/ \\ N, / N, A /' N
v . 7 N
N
/ JAAY JAAY
J 1\ J 1\
/
/ / \ Vi \
/ \ / \
p4 / P, A / A\,
L
2-6. RMH BT IF KIS, BRe8 EIMS IR RS L.
A o ] BW/Avg
Ref @ dBm Atten 10 dB ResB
Peak 100.006060 kH
Log Auto Ma
1o Video B
dB/ Ao 10.0000000 kH
/V\ Auto
i Q VBW/RB
_ / \ 1.60000
/ \ Auto Ma
Hveragﬁ
- - 10
/ | \\ On £fi
Wl $2 Avg Type
83 FC A | : ; 2 Uﬁ:w
AR .N"/ \"M Auto Man N
AR W, 3. MEXRAFE (EDS) REER (MAZEEN ‘WK
EMIRes BH, KA ) BEERESHIRRTRES B, BN
Nane ERMESHEERARLEERAR. BRERMNITE
BETEERLE—NES, BRRENEERESHIE
Center 300 MHz Span 2 MHz E. A K ER Z ERERENINLE B RTEIER
#Res BH 100 kHz UBH 10 kHz Sweep 5 ms (401 pts) BORE, BT AT 3T 155 R A 4 AR T SR H T ER o

2-7. BEB SRR BE S F AT IE IF JBIKES 3 dB EMM N ERIERES.



14| RIERX | STE SR — NMATER 150

MBI EZHNERERNEREZXE. B
AR/ IE SR B RS Mo Rz il £
RN AR XTI R A 2-8 FioRo
MMMIBELEBERZE—NES, BXRF
FEAEFEN: —PIMEH 300 MHz (0
dBm) , F—AEK 300.005 MHz (-30
dBm) . &R 300 MHz 125 /E, B/
e 2BREFR.

DR RBNS— P EARIEFEHE
WEM (WREREEHERETF) - HE
EEMRET IR NS HAEFRIEZRREF
SHRES. BEMINESFTUNEE
EEMBETEEH 60 dB HHES 3dB
B, ME 2-9 Fim. BERHR ST
HHELUERER RSB 4 MR, KAR
siEE R, REFEHARRELS
Hi oAt IXMIRN BRI IR LA A
12.7:7

WA, BEHEERFELER 1271, BES
PHHNERMZE 4 kHz. TREMZE 30 dB BIM
MES, R ED PR ER?

A KEYSIGHT

Ref 10 dBm Atten 26 dB
Peak T
Log
18

dB/

U1 M2
S3 FC
AR

|
Center 308 MHz Span 50 kHz
#Res BH 3 kHz #UBH 30 Hz Sweep 556.3 ms (401 pts)

B 2-8. (R ESHIERAERAESMAHANDHER

A KEYSIGHT

Ref @ dBm Atten 10 dB
Peak
Log

L R

Wl 52
$3 FC h/ \,{ 60 dB
AR
7 =
b e v\—-’"-/ \“‘-‘—"vwv\-._
Center 308 MHz Span 500 kHz
#Res BH 18 kHz #UBH 160 Hz Sweep 406.2 ms (401 pts)

B 2-9. #Em kR M: 60 dB #EE5 3dB HE I

4. —HZHIERST AN FRENSHFHEIRMBRA b MERMM S HEEZMLEE 107, FESN B IFERET IF BRI LULE E LT

Gibrig g
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HFHMNXOMEI ST UEEEE /N
EENNEXRESHIEIER, BELTE
BEERENFE, MRATFTERMIEERIH
CIRREINGMIRREE . AREELSRTE
RET ISR AN TRETEZ L, FAANT
TR

H(Af) = -10(N) logio [(Af/fo)? + 1]

Hrp

HA) BB REB D EM TR (K
dB) , N 2RKB[EBINTE, Af 2
AN OMENIRE (A Hz)

RBW
242V

o =

EERBIET, N=4, Af = 4000. TEFHA]
F 3 kHz Mo ¥R sRIA—T. Bl
Hfy

3000
fo= Jypho = 344844
WITE 4 kHz BT &b, RN E T REA:

H(4000) = -10(4) log1o [(4000/3448.44)? + 1]
=-14.8dB

EMIERG I EEER/IMES. TR
71 kHz fNiEiREs, 7117

_ 1000
2J2% 1

o = 1149.48

F R ERRSNE TR

H4000) = -10(4) log10[(4000/1149.48) + 1]
=—44.7 dB

H, 1 kHz M PHREEREB D PRI
MMES, WA 2-10 Fiore

AV KEVSIGHT

Ref 3.188 dBm

Atten 15 dB

Peak
Log
10
dB/

Center 10 MHz
#Res BH 1 kHz

#BH 30 Hz

Span 50 kHz
#Sweep 5 5 (401 pts)

B 2-10. FE A 3 kHz (EIT L) REAIHEBNMES, BEE/NE 1 kHz (T7784) R EES HF

e

— L SRIE AT (UE B RORSE I D R
HIRIRIEES. HFRERBRZHA, HIA
BRER KMot BE R BT IR . 2
BRI ATIR PSA RHIFI X RFIDHUSE
M7 PFEHEIREEN 2T B
& Keysight ESA-E RFISFIE(, RANE
SREEM: TR AR SRAERLERES, &
BINFETF 300 Hz ASSRABFIRER. 5§
IAPFREBNEZNESNE 3 &,

TR FM

RNATASBREREEBESBST P4
Ix (LHERH—AIR) MiREEMERE
BURTE. FHIRIE GRITEARRE
M YIG LHAaRA) 5528, BERE
ARY 1 kHz HERET. BT XMARR
EMHREBASARMEXIRIASE,
BREDREHERNEZTIKHZLTZR
BXH, BNRATResEXMAfREN
HREE R SRR o

T, AL NS ERAHIRET
FIA. LLINEER SR X RIIE
SHRMEAE 025 Hz GRFRME) HF
R PSA RIBTE AN 1 & 4
Hz; ESA RIIBRIEMNA 2 & 8 Hzo 1XfF
BoHEETFEALUR/NE 1 Hz. Bk,
W EEBEAAREESZHREA
FSERA.

o



16 | ZERX | U ST ER — M ATER 150

TGRS

BE—MRSHERENREN. BRARK
&R ESNE DT (AR R R SEERIT
KR, BIRENEEI AT RIFRKA MR
REMMBERIE, XMISAMLRE (B
Y th AR S IAT) o

ENEEXMZE L BIFE ST
KREAALIAF N RIATIR, AIRM
EARRELERS FBABERRMEA
ESAERACRIAD R, I AR AR
FRIAOHEEIAEREIZATRER
BRI LSE B AR (B 2-11) . 8
RRSE S BMALRE 2 BHEEE
EARREEME L, ARERE, B
RPN EMEOHHREEME, HiF
DHERFETLGN 10 17, BRBELRER
SRR/ 10 dB®.

MRS AR S S AR &
HERARBEARNIERELE X,

FERESWUA, BAIREEREIREN
AR IE, MiE B — Lo,

AR FELEEESHARM TR 4L
IR SRA dBc (FEXTFHKEM dB #0) A
B, FA—LE 1 Hz BREIhREE,

ENEFENMMRLEIEE, AEA—F
B2 R R/x— DI RSEE N RI MR RLR F
LS

BE, RNARESHEHERENUR
FSE A AIRE, LA EMREGRE
IX L 8 K 2R A A R 2 00 RS AR M

EAET AT TIRKSF BTN

Input Z:50 0
Comecbons: Off
Freq Ref: Int (S)
NFE: Off

g Type: Power (RMS)
'Tng: Free Run

1 Spectrum

Scale/Div 10 dB
Log

1 | — |
% 1-.“.‘1'?’ Yy

TR
i

Tt | mE ) l“‘"r'-"”:ﬂl' e st
nrh'nr'»1qﬁ.-‘[hhw-wmw-rwk‘n{'-'-i"“:'r""‘\’*" | el ‘*"*-‘-'fﬁ'-‘*l"'_g'i#h’b'M‘k}ra“wi*-‘hf:\}*!f‘%ﬁ‘l:‘ TR
#Video BW 910 Hz' - Span 1.000 MHz
#Sweep 1.50 s (1001 pts)

» gl banh AW,

sty
Center 2.5000000 GHz
Res BW 9.1 kHz

2-N ABELESHFLRTRARKRRY, 44BREBEMRS

TRXMER T 2 PR R TR
25, AEALRR 75 1 19 4 2 U8 IR 28 ) L FH 2 0
BHZT, EMZE eI A IEEiE
IESZ BRI B o

fBRF 160 KHz LRI AR S,

- LK IR A FIRE VRS, HEFE
MIRK, KIRMFEEITRAEE
HOSRR/INT 2 MHz SEBIRAFE AL
R XFAERER ORI
R 5o ¥ fE AR R AU B Y 1) AR IE &R

— LR IFIE MK E S 2 X (540
Keysight X &3) s PIEEAR B/ AR
REEER, FEESMTENNENET
e RS RENMERES. f0, 56 X
RINES IR 3 Fhigl: AHNEFLE.
- BEER St /NTF 140 kHz AtRIFE{LRE

B, EHEXT, R IEN AR

TR AT, ™ 140 kHz Z SMNW4E

IR RE & T,

b, WEHERE (REMEHRERES) MAEXMUR. ZAE - E ‘REEMES"

- BEZK S AF 160 kHz BHHIRAL
AL, X R O BE R 7
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Video BW 3.9 kHz

B 2-12a. AR LR BNE FRE TR

EHEE X RIES OB AIREES e
AT LLR AESER, XRSENESE  ret 9 den fitten 20 dB

BRRONEFERRENS, ERAA Lo [forleve | |

BEMEERNANAEE. A% > 4444 &/

MHz SKSPERET > 1.9 MHz B, 247 ] \

(R B PORIEIRER . Boh, B ORR / \\

< 195 kHz SEHHOSAE > 1 MHz B3 J \A

< 1.3 MHz. EEEE < 75 kHz B, O M %2 | .

ARG R RERRRBAACRS. £R M IR Ml

IR T, SIS BN RIT i S gt YT B

s, \
Center 18 MHz Span 100 kHz
sfes BW 1 kHz wJEH 108 Hz Sweep 818.5 ms (481 pts)

EERMBERT, HARFERZINIE N H 2-13. RRIB ARG T M IFSIEE SH A
HAERESHENINRERIER. WE

2-13Ff7R, 138 3 dB T I AL I 3L,

BN ZEB S HEXBENMES, BER

RHEMIGEHEETRINES.



18| RIERX | STE SR — MAHER 150

TR [E]

BRI HRIE R

A0SR AR5 B TS L — AR
e, PSRN AR (F) JBRHBR
HERTHERTUT. R, SHPER
SIS, TR AR E
6o BN EE B M5 R R & R
Fif el

ZROVENRREZATFHIUEBKBEZE
PREZER, 75 2 A PRAYAY (B R 7T FE R AR
MERIN D EBRATIRRBEEI IR, E
SIERANE 2-14 PR B R IEE A= K.

(RFAEHFWENERHEMSTE R
KFEFHMRK “BHEQKR ) MRK
ME BRI BIFBEPIUEKB[EENR
HIR ], MRS E SR IELL, S8
RTEIRR AR (Hz) R EE, BD:

BN E =

RBW__ (RBW)(ST)
Span/ST ~  Span

Hrn
RBW = ¥R %, ST = 3R E.

F—E, BRBNEANBXERHE
BUREE, ANRIAISIALLEIEE k, WA:

N k
L FHAtiE= RBW

AEREITICHXA N EEE, FRE
RS E, B3

_k_ (RBW)ST)

RBW = Span
. o k(Span)
B ST = “RBVE

W SRI AT (P R AR E L& O
B HTIRRERH k B 2 £ 3 Zjd.

AV KEVSIGHT

Ref -5.6 dBm Atten S dB

Peak 'Ref Level

Log +
> |=5.60 dBm ' '
dB/ | | Meas Uncal
v v2|
V3 FC

AR
Center 300 MHz Span 10 kHz

#Res BH 1 kHz VBH 1 kHz

#Sweep 15 ms (401 pts)

2-14. FFHEP RS IR BB E N T RS EMERN RS

BNEBENEZERE: HHENT LS
REREEEAEM. ZXEMSF B
E#EERE 1.3.10 MMERAEET 10
R RMEE RIZEHS HE. BTl 5
HEEGHT—, PENBESZEI4 10 5
RIS, Keysight X RIMES O (URH
TR H AL 10%, MASEINTE. S 3
RN 8 = E B FHITE.

g ST — R SIREREE MO HERT R
FIZEENAR G, B ES R
B E SR 4E 5 — M RCER B IR . B ER,
MR ERBsNATmRAFH AR
WERRTE. NRAERMFTEAT E L
REMNSATHABRBETE, IS
EMBLE LT ER “Meas  Uncal” PASE
NERERKRER A,
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o ERIB RS
ERMBINE AT AT E RN T 2
PR IREE XN A BN W5 Z BT
REED KR TR, 7
AHFRALINIERBERHITER
AREHFHAHT, FEEERSERRN
2 & 45,

MEAEME FS1 B X ZFESHITF
FRIETEAIUR ERD BRTFRAE KLY 3
kHz Z 100 kHz Z[a]FHfa# iR B i iy
2. A BURAFHREMLE, AENE
AUMBREERZDFR. WA 2-14a.

TEERESENEREEREER 79.8
o B 2-14b BRTHWNEBIEMG FST
B, PR ERE 1.506 e XN F X LR E
MR REREE, BB EIEEE. f
W, #£ k= 2.1 GHz 3% 1 MHz 98K
WEFHT, FALAXITESERENE
N 2 2.

NFEEM 2 IR, Keysight X &5
E 0N UERREEIIM TR (FFT) 3k
A IEHHE, RtRER BB AT
FIEY 5. BT HEATRIES2EZ M
KB PR TAE, USRS TS
ATREMNMRERI. FlU, WRFELE
71 kHz, BPAZFAERE 10 Hz o7
KA, SR 2T 1 kHz BT
FRiEI 100 MERY 10 Hz JEikesEIAY
A IBHIE. MR EF IR R I E AL IR 2
BRET, FPAT ATRER SRS B 4R % 100
%o SLFR LR TR B BN, B4R EE
BEEEX. XTHFLEERNEZ K
ASNE 3 H.

Ref Level 0.00 dBm
T T

HIE
il
#

E

AUTO TUNE

it
g

23
i

I
ﬁ

1%
-

I
R<

Span 26.49 GHz
#Sweep79.8s (1001 pts))

o9 2 ®
2-14a. 20 kHz RBW. AREFIEMH FS1 HMEAEAMERE

KEYSIGHT Ineut RE A f
Coupi Comoctions: OFf |

INg. i =
G ign Ao FreqRef: Int(S) |
NEE: Adaptive

C IR 1k
2-14b. 20 kHz RBW. EEHEH FS1 BRI SRR RMEERE

BEEZER

FETFREFFNERFMITIL, BN EHREFFTFER R NE AL R
— N AFERE, 5991-3739CHCN.



20 | RIERH | SE DT EAL — TSR 150

BRI RO

ZXATUBESERA BRI EFF
MESHBRAIMBIES . REEMNESE
SRR AR E . AR PR E R R 2
Hpk, ME 2-15 Frme RBIFRIhInsE
BHEHES (—MEEESREZRR)
K ERINER, 1K 2R N Rz R RS
SHEEMENL, MAZTHFIMEZKAS
HIBERY B

WRSENERE, BAVEFEBEND
METERDPFRANESHZNINED
B, MRAIRINKREE, S UUIEEE
ESHNEA—MUESE L, BAF R
ERE—MEEEENRE LXK, T2
BRENBNRERFE—MEE (BR)

BE, FIRERERNERBERNEL.

A, BEMERNSERED PRE
EBEUAESWIHESHINESE,
BLEZENH TR, HARLHESE
Z [ERY ST (B bR tE | B B 2 H KT 1T
Zho RRBEHEFRAIAZAMUESE, N
MPNEZRRSBEZWMERAS, NE
2-16 Fim, FAESHBKXIEER N
SR BRI LT L.

i

BEZER

AT EEREBNEZEER, 1BERL
HTEFES ST BT E FIREY

— N F#5R, 5966-4008CHCN.

2-15. B R R

_ @1@,%

2-16. BB L EPIRES NIEEMEL

SHEE (PR KRN RORE T HE
SEOETUNEARER ZHRRETH
MNMEA EXE 2 B % KRS 8 g M
EERNERBRNEEIEEREBETA.
BIEARFGHH A 22.5 MHz, R 100
kHz, BRAF N ERE 100 kHz i AES S
FeHE 2245 F0 22,55 MHz BURSTS &8, Ef
R _ERFRAE, I 2-16 FriR. 16 IRER AT
AEBIRERAXANMES S RINEETK,
MARRE 22.5 MHz ASRfE S A G E %K.

BEQNBEINESTUARA—TEE
®o LFNBREE LRPIBHFARNAE
AN FRESHERL, R ERNETE
BExtEM—NMES#ES 3 dB, BalE
A MESHEBER RERMESESLS
T, B E T e A BT e
BOSTUE B 5% T 5 | RS A9 SRR AT A ZZ g At

6. BRLERINSERCKIRE NAZREH RN .
7. —HSRESERME (ER) FHEBTHPRENEMESMENES. UL NFEHNEL B R ARAXMESEREER CRT NERRE, EIHLER

AMIES -

8. MNFXEMWTILHWAR, BINBRIRIEKRE AL GEENEL .

MADF NN B IEEE—ESHEE2E
MEEE (KF6dB) 50 (ENEHIRET
ARMESK) zBZEL. BEEXFNMES
EREMEMIEZES (RE) , ATLE(]
Wz B AR AL B RT3k, BRRILF
B4, MREARN, MR XNIEFRAE, UiE
EARRL.

F i, BERKSEREREPMERNE
SEE (MAEHRN{E) NEEmXE,
SEESHUNESR, TFBRERNRT
WY T 50 4 {3

HFPBRARIINSHRHFERRFAE
FERUN B KNS, MeERRTLET
B N Q MEEBETEHTNTGR, XEH
BLSAEEKENREAR. XTHF
EHMNEZRR, 2% 3 &



21 | RIERHE | SR DT EAL — K FATER 150

IR

HE 20 42 70 A, SUE ST
ERARERZAENN . BRATLEN
ESETLNESE%, BREREEESX.
BERUETEEESNHRR, TEMNG
R R AE S T T I P B KA I HA R
BRAK. ERHERT, BRBLIER
— MM HERERE CRT) BRELER
BRI, RH SERRAE L. ATEL, K
AR EEERERRERX.

ETER (SNEEEN—E) RIRET
—MAI BRIEFHEN CRT, BEEELEIAT
BRERBAHBEX. MRFTEY, B4
R 26 MU RISH SR RO RS Z BRI e e 47 IR
AEFTR R EMBREES. TANKRI,
BERTITAESHERIVREE. ERRRME
44, BRHNEMTNNERSHTEER
AEREMHIRERE.

Q0L T0ERAM, HPRBERER,
EARHF A A (LR, —B— %
SRR TG NERBE, BRI
FR7 ETEEREBRMRIAA
JRT, DU IR SR 3T R %
8. T R S BRI R
JRT, U IR 3T R
.

217 MEAESHITHFUN, 8MRNE R ARHE?



22 | R | SUE DT EA — N FTER 150

i

KAKTFER, HNBFTEREXN SRR
HER, NZRATAHNERKEK. Lt
BMNEERRLERZOIHERL, S
HIERBTERER N PRTEARER
Ry ElE R (REEITIE G AT EE
HAZARE) AEIHES.

=7

et

XA AR LT BL ST 3R A RS (8] B B A £ 48
WHE—PMESKRERTT (bucket) A,
RECAR—MBENBFZEMZD
ESWERTHBL B ENE S LR
M e X L HE R FHEEBNERIE R
2L XHTDARM TRANRIE .

XBEHNTREITIE 6 TR EATLRES

£E 2-18 1, SMESHESRTHRERH
PAT A TR E Y13 58 AR Bl i A9 543

ESREBRTMEE = A%/ (B4R
-1
A 1E):

ESREETMEE = FENE/ (E%
RE-1

TR A REFERRARE, BR/NTE
M/HEMPEN ERBREESHE
E, BAEA—MERSBENESIRE
BITIT 2 AR KRBT FIUEK S
DT, RAFERR AR RIS
FELR A RIR T

“EERERT MBSREE, CR®%
HBRNX 21X 6 FRERG KRS L

- UG

- Rl ERR (FIRIEERR)

- I ERRK

- IEZHE (Normal)

- EHE

- RIEERE

TPz 500 JAten 6,08 PNO: Fast [Rg Type: Power (RMS)[1]2 - 4

(Comectons: OF  Preamp: Off Gale: OfF 1Avg|Hold > 100/100
Freq Ref:Int(S) (LNP: Not Enabled I Gain: Low [Trig: Free Run
|NFE: Adaplive ‘Source; Off Sig Track: Off |

Ref Level -8.00 dBm

L.
100, MHz
Swept Span

Zero Span

req
950.000000MHz

Stop Freq
1. GHz

AUTO TUNE

O A b oS | Pl S b Dt
F i

Center 1.00000 GHz Video BW 68 kHz*

Span 100.0 M

#ies BW (CISPR) 1 MHz #Sweep 10.0 ms (1001 pis))

= ?

2-18.1001 ML (FSHWEHT) PRSP REEET 100 kHz

FOSRERIAZEA 0.01 ms MRS A5

< —MES ST

FElgER @

L:EES o)

UGB

2-19. FFfE SR P EANID & RE T AR KSR EX

BT =MiSiR 8B (BREE, IEEMUEE) b RINEE ZATAEE: MTRBFRAR
BREZER, NE 2-19 FPNENRT. E  AENSKHERENRSL? HRIREE
A FHFEIEEREESESR %, 1 2-177 FEANER BERNESRESE

MEHITIE. IRFEM— &SN (CW) 55



23 | R | SUE DT R — N FTER 150

B A

ERE—FTEE RINMAEBMENES
W g BT pa rp ) i B Y B Y B AR (0
2-19) fERBIRR, XR BB IGIRIE
Ko AERRIBLERREZELSN, FA]
BITT— ML EERZBREXFREN
Ri. LA 2-17 1 2-20, AJIAEH K
MEST— I EEEENER. SR, &
Z FMREES, silst AT B IR
BES. PRBUE MM ATHERRERT—
B, XF X RIES DTN, Sl
HEBEERREAUMRD 1 PRER
% 40001 N pe WNE 2-271 Frow, $EANEY
HR\LAEERERITRIMES.

IR TP QRS T 75 SRR R AP RO (AR T IR
ERFEYE, BHRES T AW IEZK.
MREFMRE X RIESHIN LWL
—4 100 MHz BITRIRIES, 24T ANEE
WAIWIRE N 0 & 265 GHzEMEF
A 1001 MERE, 8P ERRRTEK 265
MHz FSAERE ((ESWEET), itk
F 8 MHz B K FHEETH 28

ZFHR, RARFERFERN, RE4/mRK
%%E’]xbayﬁﬁ%ﬂ‘]ﬂﬂﬁqﬂw\ﬂ’\]q:"ui
B, EMREASEEERER. B 2-22a
B MERARER SRR 750 Hz.
%A 10 MHz HER. ERNTVRIESIE
ERNZS5E 2-22b Fros (FRUEEKRR)
MEPrES EA—E. AT E, BER
BRRAHAERATHERES, TR
BRESHESIEE. Y49 EERNT
KAEERR (MESHELTNER) /Y,
BRI RS AHERIRNE R

VAN,

2-20. U R RAR A 10 MR BB 2-17

FHES

Spectru 1
pe(sr:Ana!yzel‘,

KEYSIGHT joputRF

G ign:paral

KEYSIGHT kot
Q Lﬂm: Pui’:-

fopnZ:E00
Corectorns: Off
Freq Ret:Int (5)
NFE: Off

}An-nrsd!

Ref Level -25.00 dBm

[PHO:BesiWida |
{Gate: Off

2-271. BB R BRE R B TEN BR

Avg Type:LogPower

SHNHNNNN

#Sweep 274 ms {1001 pn)

2-22b. 7 10 MHz AW, KA (IE) BERFEESFNIEFRRRES



24 | RN | SUE DT EA — N FTER 150

(1E) IB{EHeK

W IRET B E5Z i A A o B #P AR R 10 3R
H—MAERETENESREERETR
LU RAE, XHEEERERELR,

oEMIEERH, R 2-220 FiR. IEE
SR A Nz AN TN CININ: L cons

AATLIL D RETEFESRELTH
REZERXRNM, BHEERIERES
FEMEZES. A, SEFERFETRR
BfE, BTEERERERSNMESK
EHTHRNRAETNZET LERRE
BEATLIE, FrATE I BRFEA R S 75 m A 2
8. ALk, FIEERFEENE—RKRERR
RISTRE (L — AT IR BN R B A 1 TE.

Spectrum Analyzer 1 +

Swept SA i i|

KEYSIGHT [imout RE ot 2500

== - Coupling DC Corrections: Off
Align: Auto Freq ReF. Int(S)

‘ INFE: Full

len: 10 dB
Preamp: Off

PNO: Fast
Gate: Off

!Som:e: Off

Ref Level 0.00 dBm

Y

Center 13.000 GHz
#Res BW 3.0 MHz

Video BW 3.0 MHz

2-23a. EAHHEER

ILNP: Not Enabled IF Gain: Low
Sig Track: Off

RGBT

REELEFRERNESNMESHER
TTHRIR/IME. K% BRI (UER IR B X
SRR, REETGEMAEXBLAER.
XF EMC ME, BEMPOFESHX 5H
CW IS, ARERESRER. £4AKA
KERENARE, RITHEERIRIEER K
A8 N A F 5 R NERR SM B3 1T S R &2
RBIESIRA

Spectrum Analyzer 1
Swept SA

i‘

KEYSIGHT [oput RF ThpHZ 500

o i (Coupling DC
f (9] IAl'gtAllo

Center 13.000 GHz
#Res BW 3.0 MHz

Span 5.000 GHz|
#Sweep 10.0 ms (1001 pts)

2-23b. R IRER

IEZSH

AT R IR BRI IR
MENBRITE 2 NEREELERE
SHEXEE, FEINETRRBES
SIET (BFR rosenfell® ) - RIS
S % P IE I8 1B 0 Sl E 46 5 B E RO B
HEA LA XETE, WIZEXEXF

ESVAENEEES.

EXMEBERT, ATHSHEERIRE
TESHERTHNRKNE, ABHES
MEERRE R ER/IME. ANE 2-25 B
o EARBEXMEEREREXER
2-23a F1 2-13bHLEE: %,

Nﬂﬂ 10dB PNO: Fast
Off  Preamp: Off :

Gate: Off

(Corrections: | X Gate:
‘qu Ref: Int (S) !IJP Not Enabled IF Gain® Low
NFE: Full

|Source: Off \Sig Track: Off

Ref Level 0.00 dBm

v

9. Roesnfell }RRAZ, MR —MZHTENER, AREAERERRENESHESTANES R EFIER TR, ANtER rose’ n’ fell.
10. BATFEHEREFRENEREFNIEEZER, AUACEHRATEREIFINA. BEEFENENEMBEFNERFE MR KA, JRURH TG
B RER, IWAIES FERIEER K. XRFFRIRINEERNIE (GRS, B IKR 2 RIFIIERE.



25 | RN | SUE DT EA — R FTER 150

YBIIEZESHNZHABRE? Al
%ﬂ\ﬁ RN BRSNS R, 0
EMH BN Eams HIRRESEN R
Bz, MRIBEKBHNHEABETHFZIRE
TR, ELHATRER: BRESRE
RIS BEIIERBEHN R CIMERF L
F, W RERIA S BIE B IER R O8E
A TR TIEM—FENR, EEEMRA
I (BB AR REAR T B —T5 18] E RO IREE 3R
i, HFRBEESKRKEEL B8 NMES
R BITANERAIE, ME 2-24 FriR.

HUOMEFRILESHERETERNXS
EHR? X ESEESRESRTARE
FAXRE TR ﬂu%%%tl&’%ﬁﬁ'lﬂﬂ%
FHE, W—YES, ESKRERTAM
n‘%ﬂaﬂﬂ’ﬁjﬂ—/\wﬁﬁawﬁmﬂj0
BE, MRESHEETZBESH, I
L ENERESKWERTHR RN
B, RIBOWREFTEMESHELTE
EMLE, /METEBRSEZETET
EXRE ENFLERNE). £ESK
EBTEEIL KT 2P R RIS
AT, EESREETHHNRXENR/NME
ZERRESBENRE BNEE,
2-25 RI7RBIIEZ L. WMERE 6 MES
W ETT, BRIESRERTHHIEER
25— M ESWERETHMIEEML
®, YESBITAFHSHE (NE 7 18
TT) FLERAE PR KE. L IgESERR
F&REFES MeSWERETT, BESE 7
NEITA W BRE R,

: - 10dB [PNO: Best Wide
‘Comections: Off Preamp Off Gats Off
[Freq Ref: Int (S)  [LNP: Not Enabled IF Gain: Low
INFE: Full Source: Off SugTraclc Off

Video BW 1.0 MHz

#Sweep 10.0 ms (1001 pts)
2-24. BESWERTANBERIBARS RN, ESKKEERZETANRAE



26 | R | SUE DT EAM — N FTER 150

IEZ R EA:

WRESEE-—IMESUERETHERE
EAXRETHR: NBEHSESWELTE
ERZBETHANR/ME (RIEE) . FiE
RBRANE, ARETFHSEFESRESRTH
KEBRTANEES 28 (ERM) —
METHIEERTHERIFERAERH
RKE (EEHE) . MRESE—IES
Wt R EFHEE FORN, U B IR IE
18, 90 2-25F77Ro

XM EI RIS REERNRKE
ErETREEAT, EltRBEBRER S
AEN—MRNNBE D E —LIE o
1%, BlInEERE X RIVES AL, B
1 A IR A L 57 R SR MK T B FE Y

Mo

F—MHERE R TEBEBERMERRE
BREFE— B 2-260 BREFRERE
XMERG T ERABRESHEERE
FER A g BRSNS ERER TR

R I e A 3 B i FA T MR S FRE AL CW
55, IERERERATNERRE, MEX
ENRESXENERENRKMHESKE
BN EIE.

& BT

10

2-25. IESKRIKEEMEENERTEL R

KEYSIGHT ""P"t"fm
‘Jbl,Pi‘ﬂ

Ref Lavel -20.00 dBm
g

} —
Vgt

Video BW 30 kHz

in 5.000 MHz|
#5weep 6.73 ms (101 pts)

= m?
2-26. EXKHE BREANEEMEFREE -




27 | RIERHEL | SRS EAL — K FATER 150

TR

SRURBF A HFREGERFRM,
BRERETERERNAENRESR
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EINEE, BRNEFEERESHHHEIR
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FHARRERAEXNMER.
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B EFETh R HESEHRESH
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INE (rms) FHEXNESNHHFIREFE
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MBI B EEREAMBIGRERU
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B8 WEFIHHEE AR FIYINE,
REATFUNEERESHINER.
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BEFHEE N ESKRERTANEH
ESEXMAMHEEERTEY. £ EM U
HHBERXMIERNEREFTES (X
DREFET—THEH—PITIL) « BET
BE R AR IE AM E S RCHIETIES

(MNEXES.TODMA RSES) M EFH
TR

XH#IhE (M) FHRK—MES KRS
TARUSNES KN EREERE (B
71 dB) BLEy. ERESARMBRIERE

S, FH R BEFERERENES. "

Fitk, EATIRNFHRBFHRIET
XRHEHWRET rms AEENESXTFHI
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RAFHRBENEBINE R R EHH
o BURERG K T BT 2R P LR B2 %%
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ES R ETHRAERRREINE NE
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# (FFT) $TEC?H, AFNEEETIEN
EHEREERNMEAT FFT TR
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12. BX FFT SNBSS EESRE 3 Eo FRT SUE DA X S NMES IR LT BHREHITHE

L3R, MRS 7N E .

13. CISPR, EFF LR FIMFANERS, A—LERAREILT 1934 F, BATFRRITLBTFI. €
HERFEIZAS (EC) MFSAEMERARNZRMARN— M EBFEAR HMEENRERE
AR Z B S E VAT RARSEE EMC X KA E 0.

ERSMFFTRMERXT, XME R
FEAANINERER, MAREERK
MERHRBERNNEREL. FTLE
WENEHEBR, FHRENER
MES. £ AT U R S
NEKPAHENERESNEERNE
EfE.

EMI #2851 S 46 B A0 1
BRI

RN —PMEEZNAZATRNR
EMBBTI (EM)EFME. XY A
R, E—TATIR B EF T A RO
BRI E RN R RENET
E5e £ EMI JUIR{XER F P 5 A 1Y
SHFREFUNEEFEREBT -1
R/ RBW HIRIB RIS, I8
BHUESHNEMOE (WRE) MR
() B/ AR E—MRERETF
P10 IR T RE RN 2 T SE AT (U SEEX
IR KR, FRIE (R E N &R
HIFEEFE—DRSRIKEE, SHBLEST
RFNTHNESHH/N PRE (FRoHE

HEIEERK (QPD) EH AT EMI ik
H. QPD BIEERKHN—MMNERX, €
RN EEEHNESESERRN TR
HBohe R, —MAEEEREFE K
HEERER 10 Hz Mk ESEES—
TREMEEEREEKAESERERN
1 kHz {5 S/EIEEZER. XFESM
BN HERE M SRR RS
CISPR® EXHE RS EHEERLH.
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QPD hEEENERFS “FIHETF M—
73R WIBBMNEAWITR—EXFiL
HELHEE, IRAZSR/LDEMmMITR
HERETSIEEMN ‘W 5, BAEARE
EAAEREKRFHE, B2, ARERE
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ERFEBRBLEENT . B—FTER
ATECAINIE T MEIIRE, BBRmMH
E SRR AT &9 TEENE
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BiBRREE. ME 2-27 Fw, $E{Y
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e, IAVEBX B RETEBERTEY, W
2-28 Fine SR AT B2 RO AT ST
R ERELEN. ER—MERIE
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PIE SRR, RIS SHER B
FAULAE R EHE . A SR R 2R Y
LSRR AT LUR/NEINF B EN S 3
R E (IF) IBKBNHEE. XAE, W0
REBETEBRBESHMEENES
BEMREZRL. ERBEIXNWERE
SHFE R,

EZER
FETREBEFNEFEMTIL, S
W < SFEFI1= 5 257 (XA T 2 Fi i
By —NF$EF, 5966-4008CHCN.

14, T TTIATRAREBAR, JAESE 6 &
REEFNRFE" P/ 4.
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Fiq Rof Ik (5)
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KEYSIGHT I ¥
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P Bt Wida oy Typal. L Powr
Gl O

{Trig: Fres Py

i Low
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Ref Level -20.00 dBm

[FRes BW 9.1 kHx

a9 cu?
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Sy Trhc O

Seale/Div 10 6B Rof Ll -310.00 dBm
Log T

/BW.3 dB REW.
1.0

= pato

Center 1.0000000 GHz ideo BW 10 Hz

E 2-28. B 2-27 HNE S AR D BEMETR

Spectrum Analyzer 1
SA

Il||p|.|1

(Center 2.50000000 GHz #Video BW 9.1 Hz

#Res BW 910 Hz
2-29. VBW 5 RBW tE{ES 579 3:11 1:10< 1:100 R AIFB R
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RHBARENERFNRARE, LHE
kA PEE NN R. 2[NS
%, ABAMRTS &I (B AR RN 3 (L th i 2R
/No GNE 2-29 F7R, BUINNFZE (FFHYEX
FRMRE) BN PR R
tefEm . StEENFHET 0.01 i, F
BMRE G, MILEZG KR, SRR
FAREE WHURRBFE AN ELFBM
5%k (BIANBRINEZESEATUR
I EREX ) BIEAZNE.

MEBSMLSORE N EIRESKER, 7T
PUEREIIT AR B, 05 VBW > RBW,
T 4 3 43 % R B T IR S A U U B AR R
FMMARK. X, R VBW < RBW, N
BN BT = R S SR . IR
FREATURAARZEAAMENLETIE
RTRERNIEE. N, BERERALE
EEMMEEME, XEHTEY (P
B) RIEMTL, AmEREENRES
FHEERT, WE 2-30a. EEFY
IEIRT, FHRFEREHTANE, E
2-30b.

BTSSR E BN A E, Fit
LT VBW /INF RS RBW
Y, PR R A B IR LS MR B A R
kAR tE, FA#RT 8 (ST) BILIAT A
SRHIR :

k(Span)
ST ~ (RBW)(VBW)

S UREIATE B FEM D PR
%, BENREMRNMNFHENE.

i o b b i AL 14 Iy
N PN

il terdghel it e bt

Center 2.50000000 GHz
#Res BW 910 Hz

KEYSIGHT lnput RE ! £
Coupling DC 2 : Gate: OF

Q ign: Auto. [Freq Ref: Int (S) UPNDlEndﬂed iIFGa'ELow
INFE: Off Source: Off Sig Track: Off

#ideo BW 9.1 Hz

2-30b. EigkeER: Tt VBW 5 RBW BIELE R Z D (3:1. 1:10- 1:100) , RS
PREARE
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Z S35

Hr B rRET S5 MR R

W2F. RS FEMAFEREBETER
BHLETRE. EREERRNFIREZR
P#ERZIAFEY, §— P ETRBHE
BEHRIMESH— 1 FHERREY

CEIE

Aavg = (%) Aprioravg + (1T> An

HXrh

Aavg = FFE

Aprior avg = LIRS FME
A= SIS NEE

n = HEIEFRE

Hit, a3 EFABREE R HET
—PNEHE. BYIREREFHNERK
B, R RUR AL STUIE R A A B EY SR
HEE. B 2-31 BR7TREEERET
RENTEFEHYR. RELLFEHR
RN E, ERNZRFAMTE—E
HIRS ), (I A S BB S R AT A
B9 RY 18] 5 SR AR SR8 3R 75 2 B A Y B )
AEUAEE.

ERZHHERETILIEFEBINE TR
HE—F MRPNESRREERIFFE

KGEET T
gn. Auto

#video BW 10 Hz

[iRes BW 3.0 kiiz

2-32a. MR

[Center 898.50 MHz

Video BW 180 kHz

Sweep 1.000 ms (1001 pis)

S 5 B

2-31. FAHREH 5 A 1< 5. 20 100 (BHAABNN B LN BERBEM LBT) WHHIBFLPHHE

TR ZES, WAEERIM
IR R & MR R EHEEN SR

A, BEZBRDE-—THENXF. @
SRR RN ES IR TR, RIS
RENHTRINEINERELENER
RTESFEHKEBER. SR M—
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A 1/VBW. M2 S5/ 1T Z R A
RIMBRESHRESFEY, BEIR L
RSP E L 4T LR AR
i8] EIEAA

Center 100.1000 MHz
#Res BW 3.0 kHz

2-32b. IR F Y

FrAX FREF SR, RATENEE
RSB BERTEMNRR. WX —
MRS e R E AR ES RAMMED
B, S XPAEBBITENFHER.
BRMREZFDLTY, AMEIMNER
WERETESNFE, LE 2-32a #
2-32bs

2-32a 1 2-32b BoRXTIASAT HEES 5
B B2 FA AW S5 508 3R AN I 26 218, B = A IR
BXR-

" m.}gﬁwm \'mw"lﬁt’ﬂ

W-JL{W"

#Video BW 3.0 kHz.
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R BRI S DT (VE DT RERES
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BEE 1 ms. AFAMNXELWNMUES )
% SHE S R IMARIL.
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- EEEHHMLEL (DEMER
BEMLR) (X RINESTATIL
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- BBNERE, ERETMARESH
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EEX LS AL BN R R i
A E RS S50 . Q0 R M4 2 B¢
R E B BB —MEBES, AR
AGEFIZIE 2-34 FrpVH R RES.
BREFZHEALT, EBRESHNETRS
S5HRMNENENER W &G FIAER
TEATTA R LS A 15 E R I Y 2E A i
fikoh B R RAD ML B RBHEX
BNEESHREEH.

ZRWE 2-35 AroRAY 8 NEBRAY GSM
Ee. §PREHFFINKER 0577
ms, B 4.615 mso F{TATAE R xt
ENEERBRANES RGN . &5
IR 8 M ANRAFERTED (RIS
1 F0 3), QN 2-36. HTESRIGER L
S/, WA 2-37, BATUWERZSMIEHF
HEZRNEBIES. ATRRXAEEF
KETFHESHFRE BNNFEREEL
A — N RFRE, REWEREE 3,
BNV E BN MAZREER 3 &
RIR % Bk oh 5B BB F i Bk @R
FEA 1.4577 ms« IRIBRORTE E 9461.60
us, 20E 2-38 Frim. WEERTEERSIR T FE
BANRE O FFIFSEERNRNE
R 3 ESRIMIE. AR —EZ A%
BRIEBIAFEILE, DOBFREBOHF
HE) EFRRTRE, A EENER
B —LERY [E % 1 RBW JERIESRET
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LU EEBR =MERTTE
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2-34. ML SEAMT AR ERBMAESSTFENHENBEN AN ETE

Spectum Analyzer 1 o +|
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Input RF

_KEYSIGHT leut!

2-35. XM 8 MR TDMA 55 (ARfIH GSM ES) , B0~ “%iE” .

) Span 0 Hz
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Video BW 910 kHz

Span:
Sweep 2.733 ms (1001 pts)

2-36. AW 1 F13 ‘FFR M GSM ESEZHARE (i) NI ER. 2-37. WM “FFR” 1 GSM ESHSURER, SMEFHRSRNAHIES.

Input: RF n PNO: fide 3 7 | . Tl et |08 By T Ly Fiwes:
_KEYSIGHT ! - ) . | . © o 00 gkl 4TI
= laign:on in: : =S WE 08 B o
| NFE O |Source: Off u

ScaleDiv 10 dB
Log

[Center 1.000000000 GHz : - Span 0 Hz|
Res BW 910 kHz. Gate View Sweep Time 2 8000 ms

2-38. fE AR EIEBIEE GSM FSRIRR 3 MYSTIE. 2-39. IR 3 AR A BUE ST R A R oM S B M.
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SHRE RIRAEEE  hSRNE  ARARIKES PSTH 2R IE{E /ER#E
FREE BINRE  WEIRIKEE MKES CE e e e EE il ae R
53
BN
AR 5 S * R e oe v
B / \
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2-40. EARRIEBERX T, AR ILEEBEEFRRFIHE
I8 FFT AR B

Keysight X RIESHMNABHNEN ARZBEEFEHRIAHLE 25—5
FFT That. AR T, MEARAEEY MNE®mERA. EAREBEST, R11E
FTEBS3E , SR (U AR BB FRETT T bl & £ R P A ALK B E k19
FFT &, RESEHTHERE 183/ AR, WE 2-40 Fix. RETEHILN—
RBW MRS BB HAA MRS B FIXN L &, YkBESHRN, ARESEME L

EREEFFT, BEIE SRS, FHIL,

TeFte HikBXEAE, AMA RN LA

ZHEFETEHNNERIRMER  EEE, AREFR LELE EF. BT XM

e HEEMIATELL FFT & REEER,
X ERIRAEB AR

ATHREGRURKNMESHR, NIE TR GSM FS A,
IR AT RSN RBW (ERIHZE
BB SR EEHAAEN) - B5XFRH

Spectin Anatye 1
it SA y +

FERBMY, BAERE—NREN  |CEE

Lires vyt

RBW  [E]RSAH Rz /N 38 ok o 35 o 72
FFTIEE N A&/ NI AR RBW BELE
HihE B R ARMR/NTH RBW BE,
FTE B R B AR S JUTE ko 3 4R
RN7ENFE, XFELE 1.83/RBW FKH
A 18l

RARFAUES N RE R ESHEHEA
MNEMESWERBTHITNE, FIHLEHE
E LML BIRBR Z . FATE AR E IR

FAAFEIEEEBERN X RBIES /T
i 1 MHZ FREHE 14.6 ms, WA 2-41
Fiome INSRIEEREOREEE N 0.3 ms, $AIE
{SUAZAE 49 (14.6 BREA 0.3) DMEBES
BIFRAS A AT, R GSM FSH=R
WA 4.615 ms, AA BN ERSEH
T 49 MEBEESEREREL 4615 ms
ZF 226 ms. X5EEATIRATSNILE R
FAMLEERE FETRANRS. X &
FIES ST UFD PSA RFISIL STV
BEARREBINE.
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FIMIE 1B

—EESFIEY (3% Keysight 8560+ 8590
ESA RF)) RATWMILBENES TR
o XFERT, SEBESLFEIILRS

SEATEN BRI B, KN
8] = BRI N x R& Bkohao R 8 B, 51
W, £ GSMUEH, TEMHKA 4.615ms,
BRI% ESASRIG (UL B A& B s E 401,

W, BELMIE AR NEBITE ST
U TERE, URMO BRI
HEMTE, ETRBITIENZEEMAE
FRARBRRLRB R, XI5

NS EW AR A “ATXBTK - i AT GSM PSS @ N BRI ER/NFFER M ASE.
BB NIEERH, FFNEMNRELRN B2 401 x4615ms=1.85s.
RIEXBESEBIERAKESHE
BRRELEI R, MIHRIEERE BL TDMA R BN EHKIA 90 ms, &
BEBHERNAEERANESHE, SUREHAIIERRATERKNARE
BENSEMEEHRBEBENDL S, #m HE.
SHRA IR IR BB ST 28 I 18/ BRRE
IR BRI WERKE  BAS (FPERZEAIR) i EE i 2% RS

Eit53
L ION

smimns

AR AR

EE

b ntdefohid

PR e

2

o N

ER

B 2-42. BRMSEBRSE ST U S EER
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5 3 B Frr g

B 20 42 80 HFRELK, SESTHRAR
AEXRNEZ—BZHFRANEHA
KRBT DAL PR PR B SCBLAER 53
MEESMRREAERENEL, RN
BT S X LFRTRY = mAaLL, AT
EESBENEEMBRYBMAGESHT
HF o XML DT (LRI SRED
SR IB R 7 P57 X 473 4
T MMERBRARS, EMAHHET
HNERE. BEULFIASEEE DSP
BARNEERESHBEN.

e

Keysight ESA-E RFIBIESITKAT
— B EF IR S S SRS LC A
ERAEFEE RAESSH 1 kHz RESHS
PR (RBW) , MIRAEFR AN AT
FERENTEIAE 1 Hz Z 300 Hz.

WE 3-1 FioR, MRIESETENE
H37 8.5 kHz, FBE—PHERE 1 kHz

HTERIENES, BEZPIMESETRK,
PA 1.3 kHz BYIR R SREF R F 1.

EE—BE3HFLE, EXNHITHRIE
B M T, AT NEENESHITER,
DB IZE E IR (RIHE) , BNX
MRV NI ES HITH. ALt
BINERE M FOPRTER, ESA-E
RFISHTEL 900 Hz Hubdtip AR
R, MARESERAR. XS IEE T
MBREEURE, YFLEBERRE, B
R 900 Hz Haz5 3t B 5.

MEHENSEI S LM UMES O
X (Keysight X RFISHT) A TL2HF
LSRR AR, BB FET A PR TR
KRR A F R AL

X LSRR AT R EN— DR
EEMHREFMAERY 4. IEE&R
ERIRRB O LOL B X FRIEEN, &
ML HERDHARIFEEITNIES.

EE 28R, FANTETHAEE 4 kHz
HESEE—MHEEA 3 kHz HERLE
RS A A Bk A 1 LR X
FRESBMEBNITE, — N TFHNEF
RIS R MR E XSS

Af ]O

(o) = -3.01 0B x [ o

HAHA) BRSNS T FEE (8B dB)

Af BAEXFHOMENINIERS (B
Hz) , a ZEFEEENSE ¥TF—1
HENEHTIENSE, o NEST 2. 28
MESUE ST X HITR RBW IBIKES
BET a=212 WESHTMEL, FmfmEE
FEMERIEEER 4120,

POE S

21.4 MHz

543

% 3 i; - 1\
|
w
Wi AL

3 iR

v

'k

8.5 kHz #ijsaz,
1 kHz #5%8

7£ 11.3 kHz &b
EVRERN{R TS

B 3-1. ESA-E R&FUSAIE (AR 1« 3« 10« 30+ 100 F1 300 Hz S P 5 i KRB F LI 5 3%

1. PGk, FE—EENHFURABEETM (F) , IPRENESEREFUNEERER. A, BOVEARE "B ki XS R TERM

TR ATSR AR R DR BT R B R OR.
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BEHFRPNEERALA, F1NEE:
4000 ]m

3000/2
TERRRR 4 kHz &b, EHURH M %
TFA -14.8dB, 5Z#LL, A 3 kHz
M FIREES TNRET -24.1 dB. HTHF
B ARXMARIERYE, EEEN
SRR EENES.

H(4 kHz) = -3.01 dB x [
=-241dB

EHFHIM

Keysight X F 5% 57% 4T (X &R S0
HrRAREEMNMEINTEHFHIM, X
MERFHIRA AP RRAGFL. BT
BHEER FFT 2MATEREEM
SFTNEEER, T R#IRE, €158
MEREBRATREIRE M T K. EEH L,
BREFHEE (ADC) FEMEF L
HER AR B B REBEEE TN
ERVESEPN

THEIERAERDE X RIS DI
ERFPIRERIER, NE 3-2 FoR.

T EEMH, 160 MR RIREZE T
KA RRII, BEERFEREZ AT
SBEEBBIE: HRETTMAPIIME,
HARR— e maBiREsE (Ep—
ARTRIERRE, Z— D AREIRKEER) X
ERETEIRRES SRR —E, AR
IFEEEEN=ZMARENFE -SRI K. it
N, EXRsEBEY A ERIUMNSERT
B, ek mmERESNaLEERESE
BEEMF (autorange) &K BMTUR SR
ERE

SE[ET FFT WRMREH—H, FURS
AR ML RBIMER (B NURESE
SHABERERBOBIES) « XMIEHR
BFEZMRR, TR ARBRIE.

BN R T T EFIMA — D IRE L FHHY
SR (RF) Bod, AT ILHUREIEK
BB HRF=MEE A o

(30 MHz) BHIMRE, XBRINESRT
SRR EEREERENAESER
ADC (R#i#e#e2s) dH BRI A EIR R
k. EHEREERETIRRSFNEE
HEXEANESEIX ADC BUBVMESH
HE, MMFFLEAK. MRESBEKE
B4k T BU/IME, % B shiE K1 R
SENMREEE, RRAARNER
RSN, B ADC Z/ERIEFigmt
S FMER 2 Z AR ADC Z BTHIR S
BEfEd. ERHMELAAHPRATRE
FAEBEFETIETURE - MRE
MEEEM R REG RS

RS

;lu\;&%% *ﬁ*uig.ﬁ‘iﬁ.

HIEIR KR

B3hiEEET ADC

Efl IC

log— pwr pwr= log

log— v v— log

log- log  log— log

R
4b1Eg
FFT BRAbE

——o— dB/1§ 25
; ? at

B 3-2. Keysight X RFMES AL F ISR HIER
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3-3WLT X R NHIFEIES R

B AR AT RO 28 A0 VR 3 A SRS (U
EFLERBIRNETERE, MEES
HRSRERME AR, MK, ADC B
LIRS Ko XRS5 ISP R/NBURF15
SEBIRAAEK, ACEERGBE—
M BIRAE AR AT, HURES
XFBEREEATHREHRE. ST 5
WU R R AR AL S, TRl NAT & TR
B EAUBRRAZ IR IARRE
AR EMBEIETHES. XHTFRIEIE
HESMTH RIS T RBW B 2.5 £5, Ff
PUR/N RBW t<m/NEENREIRTH

IEai=s
R o

TR FESAHEER B
KM@ #FHRER (B 3-2) , ADC
1 55 AR DU A8 7 B A T S P 1 A5 4
ER, — 1N TANERBEFRLERES
B, B, B 30 MHz MHSiESHE
AN BRIEERE (15 Mpairs/s) B < Q
RS, FA— MRS PR SR
LA E K 2SR R R BT R B A
I Q A — SR RE .Q ESE
o — IR T IR AR E G R A £ AR L
TR B BT IRBIER . BHTENSHT &
EHIFTR T AR (FIREF) FIR i3
MERE TR ) , EFEH N A
ARSI ST R lEESH AR
N, NQ ESTTRE M ET X E A IS 1E
FFT B fiE. RE FFT 280 IES
RIS S E mIATUR B IR ESH) 10 MHz
W, BRERFEERER FFT EE (b
kHz) F1%8 RBW (EE30 1 Hz) 1ERF, ik
TFFTBBHEE 2 TAMEHEA. K
ERH EE 5 B AR AT AR KR > FFT
BEHRMBHHERE, REITERE.

1B (3%

/\ ADC §ligB1{E

BRI
rh 35 52

BT RBW IR

AT B RN A8

BB R A R
///' B AL A

SRZE B ]

E 3-3. BENBEETI{ ADC RAEOR TR M R T AR A K RBW 8K 2500

MFRASHT, ZIBRN L Q FSHEER
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BEESEMMHEE (VBW) IEiKEFH BT
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MEFE S TENEFEAERRER, A
PMES T EENE A E R & LM
BB RE T .

HA st EIhse

VBW BN 2B E AT EBES XY R
E, "I EXRBTZHMINEE. EREBHEIR
WA BIRER R VR RS, HER
SR Z BT BRI TE G R iR E ko

EZAEBE T YL bR 5 08 KRR
BEGERUAMREFE R RIELENE
SHEE. NEIRERES WA IR IR AT
MANEES (REMFTT) REBHRER
El%£. EREFESE/BESATUTEF LR
BERHMNES, IETFEERRESMYR
BHEE rms BEER CW FSEALHAER
AN . — M EEERKNNARREN
E—NMEER—RIMFTEANESINER.

EXFHUES, ERBBRRPOZAE
4310 1% B8 s O B B ER R B SR 39 Th
T, VBW ERFEBTEAIDEEEN—NR
MESFTXSER B R IR TE .

o E S

R SNIE ST OB E A — KT
HE. ERRIERPHRESHITRE
URAERTHETEPAENFARRE M
REENMNERL. WRITH[EBIE
FEMIT R, WK 1 Hz e

HFRXRATHEFARARMNEHT
RBW, X RFFES AT (LMEHRENE
ERE RENT2Z) B X R
ESOHULEEE P NEERIE
RE, EREE RAB N R SR #28
FTLAEREBTE 01 BASIHE+Z= Hz 1Y
MK BT EMRI DFIRRT AR
ATBEIE AR, MEAFIER
ESHIRBEKFRE.
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ERFHHNEZ MY

BNE&IR T2 HFHIMES 2N
EEINEE: R/ E/ XN HRASRER. &
DIERSFERIE BT &M 8/ & 1%
i, SHATRET. BREIESNE
B ER. 160 1 RBW, HREAFFFT
MR IR SRIE TR, RBW RIS
HERESESFEMENBEENE LW
RE, ZRZEMPAMEZENTUME L.
NFEEKERIRE, EFHREHH
LM RBW IR SSLLEERUER
BEAFERNAMIEE. HFIIIEAIUL
HEAT AX BT FE) 0 A 470 2R 00 BT IR U
ARFNAEEEES 2L NN
Fo Keysight X RIMES DT NATRULE]
50 fEA EMHIERE (W 2 & HFH
PrEREIRER) o

HFRARSIMPIN BB ARIFEEFER D
3R Y B B 22 bE ) 3 7 A SRAG I8 1T 25
REERNERHEE/NMEZ. XM
SRS AR T -20 dBm HU{EE R ER,
SHREENIERA £0.07 dB. 5L
i —F, RS HSEE A REIE
HEESHNBRARE, XMEERZER
SRS AR -155 dBm MEEHIRRE.
FLFABENELN LT EY, RIS
BABETF -10 dBm EERGREEER
FeZE +0.13 dB. Sz 8EL, BB EE K
RWIEFRARBEE =1 dB FISEE.

Ht S xBHENBERERiRES.
HSR TR 28 R ARIUNAY, BIUSIR AR K 28
MEMEE, HEZH FRERE. BE
HMEREEE A S BRAUE KB F S Z. BT
FEGENEHRE 1 5K, BLEENTR
DHTUEY 4 2R 5 RIBIRES, XFFAYIRIR
BRERZ. Nl RBW IEiKEsZ BIHI1G
mERIEFBIRHIE 0.03 dB, i F £
PR 10 5.

T B EBOR TRES TS
Y A2 7E M PR 1) 0 45 LT ik 2% A9 RO
EE. XEREFHF, FERIEERE, (Nam
T 5 REM RBW FIr=tEIRZEM 20%. AT
VA, KEB4r RBW EEEMITEEIRET
mH 2% 2, miRMESRS T (LA ERR
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ReETEREREZENENERIMLEE

NPT KON EN RN AR NFE

RBW JEiKESAINE S H SR fadREE 2% M

REBRIREL, REFFRMEENENE

NBREZBER £0.5%. FHIL, #EAH

EEXNIREZENEEERNENEEIR
#NAA £0.022 dB.

RE, BRRERETEERENRNIZ
S B, D NUARSHI “HPIEm” 8
Re MTAXLERARNBHBERENHE
e R KREIE 2T (UK ELS
B, BN EEEER LI O BN R
FEFEZMUETHEE, T—E8FS
WLEX—RHEEAR.
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ERHEE. BRTAS 3L 547 (VERH
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£E 4-1 FrRRENREIEE L S
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FINEFHEEN —PEEMXEEW
ZHEHERZEIUKE. UL U —RTE
BEEMNBART, FSREURAEANE S
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FMESHARRTINTRIGES. £X
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NAHEEEERASNETHEERE
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SR AT A AR B A — R AL E
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B F SRR (U R Z LR & A A\ ROR
FIREHN 0 dB HIRHE, INRE#E O
dB MR E. FAIE AT AFESTE (WA vk
MEn— R RFHRE GRS X
FEE BE R KR/ N SR BC T S 2 O AN B
ERR. SZENENESZATRERTF
RY, I SRREERE 85 A Rt R/ N B A7
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B, IIRBRRMSMANEIRE, X
ERNRENER[METESHEL, &
HimE R tHiR .

THERNKSTTRA NS FLE
NEFEFARNRERRE, XN
WINE TN Tl SR T 5 E e BT
SRR R R THEFESTIE (LAY EE 57
FeBEW, FTAER D HEERREmE
Lo TOMEFE = R0 S B SRR M Rz AT LA
RAE 1 GHz &, REBHMERET IR
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IR,

EEREBRELN T I TREEHA
TR 2% SIE AT (VERSR R HEE
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R ER, NIRATRIESS CETESE 7 Z¥H
Wig) - EREEKE SIS,
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AN YIG B SS, BRI EASEER
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We Rz 38 HE X AR E MARERR X dB. 47
RSN N RAE T A B EURIES
FXFE ORI (BEFERMR) &1
TRGZENAEERAFENSERR N
BE o TR ST AT (UfE A AN Lk — DI R
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KEE 7 EXEHETINE. ENRERR
HNESERNUERN, XEEREN IR
B ST AR M R AT T8 5 Y ST M) R A TE o
HIN, RS (LB IR VIHE T HE R,
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TS A 28 0 AR 47 SR ORI 2R AR 2 89 SR R 2R IR
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IR R 28 M =B 28 R T F B — 40
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ENELEPATRREZUNS 1S
BEAMEFTE. TENIEEBEER
BRI ARAE, BH, S LCIBReR (—
BATREMNDPREE) MaAdIER
# (ATRENSHETE) 2 BN
BAREZANRK, ALSES RS
BRI HHEE.

EIEAI TN EHRERERESHIE
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XS TR R 2, A X B A 2R RO 4 S A
PEAT XS £ f 2%, AR (TAR XY F 3248
Xt H5 e B A 4R 7% 0 = 18 000 AR R E
o BF, H5MERALMERERR
Y, &M ARBRE T RNL M.
XA EERNETIREREE.
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SR M iz
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HNTHEE

LA ESHTHENNERN, J11EZ
ESHENBAEZ— I AENESHE
FEE BN, FINE RIE R KA,
BIAESHERERNEE, £XHEHT
FEER, MAXOCIRIERSERNEE
ZE.

ERZNEXNWERBLET, RiEESHHE
ERERSMRMENR L, MEANEE
B R RS S I B 7 B (IR SRR W R
MR L, BRAERESARRFTRE
4o B, MRAXIANIEIRZME  4-2
FrmE) £0.5 dB MI3E, MASHRHEE
ERZER 25 B £1.0dB.

BN HNE AN ESTRES 5 4 T 5%
Y REIRER, XMERT, RIS
IS 75 8 B U 4 0 B3 X G A SRR Y S
BEMNTHERZM.

HMARHEE, 18 RBW IRAHEER
BEAEBEEREE, #EXNBNMESENEE
A, RN NEIRFAIRTERE.

BRERE

EXMERT, &S A E N %
MEFEEXB MR FIEENTHEEZ
o FEIHF AT LUK FESTIE XA AE X HE E
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X$5Fo Y Z R IERHIIME (KA 50 MHz
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* 0.24 dB.

41 BIRSE ST AR E A E E AR EE
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ERHITAE RN EN REEHOE
EERATA SN HEEEREHHEMR
LR E E R A ZIE AR 3R 4-1 SR
BEHRET SMHARESIEUIEIER.
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DR R R EE 0.03F 1.0
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T A TE B

ROESSIEE 0.24 & 0.34
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HMEBHENEMNHTE, MWREXH, B
AEREXEEFRAXNMETIHEE
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DMEHFENEL) , DM HERAXTAR
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RARIER HEEREFIFRFRE

HEAVHE— DR (ABER, BIUR R
SR (IR AR BN FIES REEEN N 218
BHEXT 3 R IERERITERF:

BARIERRHERBEE 0 8 55 C (KRiIESE
W) Z AU REBRIENMESH. B8
2R B LT MK S IEH R Z B AR,
BREZERRMNNZNBHEEESH
METRHEE. FrAHRMIRKAINE00%
RFEARIEIR.

B LN IR 1% £ IS B X I L (U R HR AR fE
F “2 sigma” 3 95% BISE, FrATErEMsk
BAEHIEE IR &R ARIERE, B TRE
AFINXLE, REZEN—REREIITIL
HIRE— R BRI,

AR R ERIER TR ENE
fth 7= S BEFE R o BELR AR E R M
BEfE, 3/o~ 80% MUIREERE 20 E 30C
REBEEN 95% MMEREEFR.

HAEMETEENETHER. £
TR E XS T A B (X2 BEAT I ABR 15 42
BUMERETEFR.

FRER(ETE (X ER TRAARY M BE S XL R A0
BNAARXBENR, ERXEREFR
WA 2R B8 fRIUE P 5 o AR RIETE ISR
ErrgER—RAET .

HFPIREM M AT EE

WH—EfR, 7RISR LU
HERRNMBEBIE NN ESZTHE
E. TERHEEERE:

EERTRE (P mT
EE)
BESHF RN LN MIE QD
Keysight X &7, REMEEARFET LR
FRSTIE A, FTRURE PRI a5 R 7 E B .

ErrEREE

PSR RE XN B AE, Ex
BB HFEH AT, BTAESEM
NHFREERHEENELE T HM
—LeREE, MSMESR (TEENEE X
F -20 dBm HEAIES). ADC 1558
EIXFTREER ADC MLME (RELIR
%) WP RIFENATREN; Hi
BHIRZEALUBE MRS B ADC £
ERECRE, WMARNRERARE.
REBAIUEMEEE, BEXERLE
VB BoREIRERE WF X &
BUSRIE AN, BEBWERNESHEE
EERFHZTF 10 dB A EHEE.
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4 fEEEE/NF 10 dB B, WFE—8K
WE (BAIER, REFL) , MARETE
SR B9 BB 15 R IR P 16 B 88 1R O SE AL1)
RRAR EE T E BT AR R B 4 1 1) R BB AN A
K&, FTRALLRY SR 4F K= R E].

RBW N E &

X RAES AP HFHIMEE—
MERTULRE, TRIRBAMTOHEE
M 2.5 . HTIERS T A
ROSIERFTREFREERHEM, HER
RBW HIIR B M. R T RBW B ITE
ERF RIS EH ASIC FHITHFIH,
REWFIEERHFATE, B2EERY
MEEEN, HEA—EMERER/NMR
Z. XEEMSTIAAL, Bk ER AR
E7 RBW M THHEE.

& AN E 7~ 151
BIREBE - LHNTENENRETR
WEERNBTF. REHNENE—PIME
A1 GHz. 1BE R -20 dBm IS 15 S,
MR Keysight PXA X RFISE, 3=
B =10dB, RBW =1kHz, VBW =1 kHz,
3% = 20 kHz, BEABF = -20 dBm, R
FAXTEARE, SRS A1 BX BN AN 20 & 30°C
MR E, BARIR LB 4 X T
EEST £0.24 dB M LT SARME;
mfEA MXA X RIES 2T (CRAHEE
FHEENEHENESH, AHEEST
+0.33 dB Ml L4EXTSAENY . BAEKIE
BEFEK 4-2 .

HMRESHN, FHEREBEZEX.

AR, ZOZNE—DHOIERIO
GHz. 1BEEA -10 dBm MIES, oM
IIEENEETE 20 GHz SARLM TR
Ko

*® 4-2. WE 1 GHz (FSAIEER#HEE

AHE BERIKIR 1 GHz $712 . -20 dBm 1@ EH{E S ML A THEE
N9030A PXA  N9020A MXA  N90T0A EXA
RO R e + 0.24dB + 0.33dB + 0.40dB
SRR Y +0.35dB + 0.45dB + 0.60dB
BINEATHEETSHEE =+ 059dB + 0.78dB + 1.00dB
BERSS THEE + 0.42dB + 0.56 dB +0.72dB

7= 4-3. 8563EC F1 N9O30A PXA HYLE XS FOAR XY & BE A5 B A EE

AHARE BERISKIR 10 GHz 37%. -10 dBm 1@ ERIES KN ERFHEE
10 GHz bR ESFRY a3 20 GHz bR =R 15K B MRS AR
THEE HEE
8563EC N9030A 8563EC N9030A PXA
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RO +03dB X x x
“o X R AR x +024dB X x
TR x % % T
SR Ry +29dB +20dB +(22+25)dB * (20+2.0)dB
MEBYMAHEE Xk x +10dB x
FRafiE EE x x x x
RBW 1])# x +0.03dB % x
BrREREE x +007dB £ 0.85dB +0.07dB
BIMERATHEA  +£320dB +£234dB £ 6.55dB + 4.07dB
R EE
BIERSS AMAERE +291dB *£202dB  *317dB + 2.83dB
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It T R EA R B SRIE S (URE
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WMAREUR R AR W E ARSEM
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HEF 20 #4270 FRK, BFE—Fix
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iRSH e, BT R A E E R LIS
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KE& 1977 £ Keysight 8568A F=&akA[E)
t, 1B SR AT (AT AR B SR LT ER I
HEEMIEE, FEERERIRS R/
B XEEF LUK, SR TR
B 11 48 2 F S U8 B & AR A A s OB iR
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HE MR EEMERE LBURFE AR
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(FSARER) RN, BARIREEE
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BEIENRE, BRIERNMEE LR
HIER, BN EHEBHBIAEIRE,
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HANRATIR 55 FE iR 5% 28 L — X 3K 1A
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72 INRAREEREIMERSARERE. A
TRATEE RN TS, — LR 2
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ARELLERXETE. R, EHEMER
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ERIEREXHMR A RZERR AN
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EREMENANAREE - REXARE
FEEFDIE S EFERERHN R E
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DFE b AHTANEERSHERR
HEPERETE T,

AREZHHENTESTURBERES T
2 £ IR 1515 5 48 33 50 R A g B 1Y Ul A
ThEE.

AN, EARTIE RS RERE BRI
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ERRBE, LI AIBRIREH
HR A SNIE 2 B MR IEEL, R
ARE, MEZBRLTER. A TRE
REFNBE, RNTLLELIFERAEN
DIRERHETH N IRE RN,
AT AT A BB 25 2% 1K i A SUEE D R ) e
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HZME AR RIAER, EEEAT L
SHERTTE 2 FER T T X SRR A E %0
AT R E. TSR FREEN R
ANESIE, MEXNPHESH—1 %%
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WANESHRE. BT HRITE RS
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X H RS S T E0E BT LA BRI AR
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A
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=IBFEHE (H2)

I
i

K

m = =
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5. BB EMBEHES, SRFESS
FER (BR) KRNEEZNE. WA
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MARR, MAESH—PRRE, BR
s EESHABRRMESNERRT
D

1. BRFHREREANSHN ‘REE BE. BRENZEEXR, ERAXHFTHEE REEZE—ENERE (SNR) SHEEFFIRGERYERLT A
NEIPR/NMESBEE. ERTLBEVAHIERERN — B AER. MINE ST UIERS 2L DANL A,
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ML 70 FRARFR, S0E ST

HERA T REN . EREAG [
t, I BE TR E R
RN DS E Lo S e E—

TEATRSEN, PITUEEANESER
TR EAVEHRNE, LB RNES
FT#%ah. XEEEEFERERT. NE
5-1 B, HIEM 5 dB % 15 dB
B3 25 dB, BRI FERE EAmES
BEREE -30 dBm R FA—FiER
TEERSINBARRESRERERS
EREE.

Center 2.000006 GHz #Video BW 47 kHz®
#Res BW 47 kHz

DPEFEHRZMERLERREE. 5
P = ERR B BRI BEE MR
SEEARFEENREE. BAD PR (K
MR WEIBKSMTE —ERmR
&, BRI AR A S RS TR i I R Y

oy B AR NEL A 0 S LA S| S _ KEYSIGHT ':&Eoc ez =00
E'L'TL/;%/:EO 12”%%@ E?%&*ﬂ/ﬂ”#ﬂi%im GO lasgnion |FreqRet int (5)

HR. RSB A R AT B
BTSIMRT L

10 log (BW.,,/BW.)

A
BW, = IR/ FH

BW, = £1E 5 #5R

t 3

i g

PR A MERERE 10 £, B
HIRFEHTLHE 10 dB, 1A 52 B
we WFEgnEe, wRmEs e e N %
RERIN S R EB R LSRG RE

fERLE R REUE.

2. BHECMESRUHMIERMER, HHELEKX, SNR Eil.
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SE SR RESNERS, (RAERREE
B EESHERAS . BT EIR B ITUR RS
A LA SR B R T B R 5 1Y 15 5 R IR B R
HENTEMEEESHEE. B 5-3 2
SRR BRI B HHR R AR
SHIBEN BRI E X FIIRER
SEHRBREM, FTAEER R BRI
M R

X

Bz, WTFEHRES, BYERRNS

¢

MRBEEMBR NN, JRER
ENRGEFMEBREL. AT PURY

5

RER/NIIAEEETRINUELT
FEERFAENES . SR, BFEE
B 93 3 R T MRS B R K
A i8] o

RERET R

BRBIRITES R FFEZERGEM
TR A ARSI XN E B AR ERS
HMBERENSCE, BREXEFNA
R EEE LR EE—MTETE
ERENSEE. BY2EMESLEM
Hth AR eF, AIRHES ST (haIgRE
hERHITRIEFHEMNELER PR,
MM REZRERTE. EEERE X R
ES AT, XTURIERIR I ARES
IR’ (NFE) .

— SR, ANSRAE G5 B R IE S AT (LAY
IR IR S, BATERITEFIENE
AT AMER PR ERFEINE. fli1E
SINRFIMEBINZE. ACPR. T8, LI
BOREMERAXAESIENE. BEH
BRATSBHENESBARESH
HEREREDTTERIENERE.

Spectrum Analyzer 1
Swept SA

v + ‘
KEYSIGHT |mutRE i
|Coupli >

;II'DII‘[Z 500 \Alten: 6 dB
\Comectons: O ‘Praam: o Gale: O

[FreqReC Int(S)  LNP: Not Enabled IF Gain: Low
NFE: Of [Source: Of \Sig Track: Off

Ref Level -50.00 dBm

#Video BW 50 MHz

Input Z 50 0 Atten: 6 dB
;Cumam‘ms: off IPmaim: Off Gate: Off
[Freq Ref: Int (S) IIJl:*. INot Enabled  IF Gain: Low
NFE: Off (Source: Off Sig Track: Off

KEYSIGHT foeut RE
& H
\

[Center 1.00000 GHz
Res BW 180 kHz

a9~ ? ®
5-3. SR K FBREBEEESEZ O

#Video BW 300 Hz

EEMRERBHRZARTHERALE=E
ML, RRBRESHMURHTIEL
EEINEE, ALUBRRIUE &R RThRNE
FZERPN TR (Keysight X RIES
DI RIRBET RMURITLIZHINEE) o

REXMINGEEEATRENE, ERIFF

3. XTRBXINEFRHERNZE, N6 N SSEESNEFHEE .

PNO: Best Wide

PNO: BestWide  |Avg Type: Log-Power
Tig: Free Run

Span 20.00 M
Sweep 289 ms (1001 pis)

A
AN

BFEY EREMIES ST UHEER,
BYAEFYBEERNE DI (EEE
F, MEEHKRARES, EALTLIZHEINGE
BSHEARREMRER. SO NUNEE

(R OSR/FE BB/ BWASER 93
RERE) RETUN, BBAEHNED
LR Th .
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EEEE X RIS UBEFNE T XTUN
BREAR, FzERATZMUELEG. T2
XS 2 AT (U AT ROER, S WERE
AMNARRENEESH, REAX
L2 (URETHNNERER, Mo
URE) MEAMNUARBRENTEE
B, EEMMNUEEMITIEEHLET
LETRIEEL, [/, S (SNSRI
ENELERPENBENRBEENER
Do XN EERERARNKREY B, &
I “ModeSetup (IR E) " XHEEH
RBEEH. B 5-4 BRT— DM

NFE IRRRUEZ DT HE. 2T IER
3 (3.6 GHZ AT) B RFHIEHE A
(DANL) —f&<TF 10 & 12 dB, &
SER (3.6 GHz A L) SB&EAKZ 8 dB.
BRBRHRFREEREMR, BE2XR
MR T ARE IR, B, R
DTS TR BT G EE B R B9IE, FB
LB RNESTHERRESRAE, Rz
N I

BA NFE B, Tit2BHES, T2ES
TBHIARRIERS, SMHEEXRIES 2T
MNEERMSERM. NFE TSRS
RISTIE N E (it = RBW B & VBW) « {E
AL B ESS FITRE S & .

BEZER

WMAFEH T RAREEYT ROEHA,
ES I T PXA Z STV IEA
rEREY R — NAER,
5990-5340CHCN

Inpul Z- 50 O I#Al‘leniZdB IPNO: Balanced
Comections: Of  Preamp: 3.60 GHz Gate: Off
Freq Ref: Int (S)  [LNP- Not Enabled IF Gain: High
INFE: Full | 1Sig Track: O

|
tny W
A | By
#Video BW 3.0 kHz®

.J-ﬂ-.-u.t-fdn,dn\wf | N L

Center 2.0000000 GHz
#Res BW 30 kHz

5-4 WRMARREYT RUE

R R

FEZEBEIFE BRREEREMTE
REEREXZUVAIMEEE. EWHAE
EREEN, XA MERERARER. 55
B E— N ERN, BIVEETLE
ZINE SR TR R

BRERABWEX N ESBIRERE (X2
FEIE L) R EEREEREBAIRE. A1
PR RS R R

S/N,
F =

stk

F= MIDEH (B HBAEET) RRME
ERH

S = HAESIE

N = ELIEH AR AS TR

S, = BHIE SR

N,= R TR

‘Avg Type: Power (RMS) 1|7
\AvglHold: 59100
‘L[r'g: Free Run

bt

b P

X F 5 SOR M, XDREAXZA UG
k. B, WhESRRAESEUS
PrxRga. R, BT kdm (Bra8
EiER) MESEEESMA A EES
£) MBE—#, ST UAIIEEEIA 1.
Pl SR HOBFEHERE, ZRE
MK

F=N/N,

EREAEFRNBERE RUFTEM
BB B /R 2R 3R L A IR 75 R AN B A
EERHESIN QFAR) BREBFHT
EE. BB RKERELL dB =R, 3

NF =10 log(F) = 10 log(N,) - 10 log(N,).

HAERB A ESSH R B, AR
EERRERFE. XZEARMNOBEA
FRILRE TRSLES. EANAT AT iR
U, B AuREE 50 ERIBAERY, ZR T
1 Hz #53ER9 KTB MRS /2 -174 dBm.
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BATENE ST £ B RAIR S B S
LM E. H I EHE T 27X
B RERNNBEENERE—HFEN
IRFEINER, AEFEMA 10 log (BW,/BW)
WEE 1 Hz HETHREINE, HEE
5174 dBm #{7EEER.

BN, MERME 10 kHz PR TH
IRFEINZRF -110 dBm, HATATAEE]:

NF = [FTAURIMRFS | -

10 log(RBW/1) - kTBg_; |,
~110 dBm -10 log(10,000/1) - (-174 dBm)
110 - 40 + 174
= 24.dB

RERBESHRELK . BNEETEN
DI, ISIINERTES—H. 5
W, AMREFE 1 kHz D PR, Pl
I3 -120 dBm, 10 log (RBW/1) &2
300 EMEIEZR -120 -30 + 174 = 24
dB, BFE RIS FEMNERER.

BIF R 24 dB IR REEIRERAIN—
ERESUALL KTB & 24 dB FREETF
XN R BRI RT. Bt
BANAAEARE R BRAERES T
THJ DANL sk EE R B TRE ST
XA DANLS.

HI B TS

SINBERBMN—PMREZCHERLIR
M EMREMATERABRSLIATE
SREREFAL 24 dB RYRRFS RETF5MI%
DR HER, XN FEREVANR
BLFo

A, B EIE SRR E — D
SENERAR, BENARR (ATEBK
BASTIE AT BRERB L RIMER
RO (U RE R ER. MRFERE
£, BNRERTRERE, W2kt
ABZNRYE.

BIENAREREEN, RINNEFEZBAE
STV RNUBHENKEERIE
AR RAIT L. T, ATE AR B
MR ATRE, FEXMGERETRES
AWM NHERRMARS. ENEREMNE
T REERNES" BOEEEDNIBH,
SRIE ST (UE X I RS A B R —
MENEEES, FRZERERTIRE
2.5 dB. ¥IRITRIBE M ARSH, NiZiEHE
FEIX 2.5 dB EIE M.

S5RFA—KREARERITE R AN
FR, RIMEFNTEER MRmN G FHE
ERANER. 5%, MRITEM KRS (F
W SEE AT (U —F) MRS IIELE
SHT{LE DANL HEZ 15 dB B, BAR
SRR R E M ARSI AT/ 25
dBe HNEAEIX 2 EFHAIR? RERKH]
BMABREEZSTNUHFEEIZEERIE
BRETHAZ K. MBEEATIS dB =
B, BRIET EREL.

F—TE, WREATBE B A (DS
YR EEAERE) Hth AR A ThEREE 47 (LAY
BRFREBEM 10dB HES, AR
FRIRE REEF T HE ST UHIRE R
HERBERARB[MNIBE. BRDATETN
BRI MER EEFERK
B, BERETRERENE, BAR
RIE T4

A, BEMENAFZEUMMNIRE.
HNABEERRGH T ARHHE
MARBEZEESHN, ERERFIE
ERY, REBERERARFNED, 5t
BERANRYE.

RMBEEFREN ZIRATFE &N
KRR EIHATER. ERIIENMERAT L
fEIT R

R NF

pre

WA NFy, =

+Gpe > NF, +15 dB,
NFore - 2.5 dB

1

MR NF, + Gpre < NF, - 10 dB,
MANFg,, = NF, - G
B ERAXATUEDFTERARELE
WA 8400 3R B B9 - BB STOE S 4 (LAY
IRFERHZ 24 dB, BB AR
7= 36 dB FEREF A2 8 dB. BBF|
RANBREE AR AT ERIERARSEMN
B RS RS IMIE DT RS R
HIELE . ATE M ASAEEMES R
2 44 dB, LESE ST UIRE RS
15 dB BA L, FrABT B MRS RSN 47
AR E R R B ABNIES
RHURE 2.5 dB. £ 10 kHz B PR
BT, BRABMAOTUNREREE
(BRFEHRFB R, DANL) A:

KTBg_1 + 10l0g(NBW/1Hz) + NFgyg +

LogCorrectionFactor

EXNARA, kKTB = —174 dBm/Hz,
it kKTBg_y 7 —174 dBm.EAHEF RBW
RIEFE T3 (NBW) Eb RBW 38 0.2 dB,
thiEtZ 40.2 dB. RAMRERBIER
8 dB. LogCorrectionFactor & —2.5 dB,
H it REE R —128.3 dBmo

4. WFEBEMDITN, AFOHEEEIRRBBATEBEPMENLHB A RENRE, X—R AR TEIER.
6. MEXFITHIGRE AN EESEEVINEGRS REAELEER, RARXIH ‘FrlpRE" L SLPRRAER 2.5 dB. WAER “BREENFES .
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LR ERRER BRI B AR A-110
dBm &7 18.3 dBo

i, EHATB ARSI — MR,

XEURFRINFENNEEN. R
MERIIFNREEBRAERENETEH,

ABEMABUAZE —NEHAIERE.
5-5 #RTIX—m. — 1 24 dB BRF AR
RIS AT (A 10 kHz S PERE TR T
BRFHEFEFERZ -110 dBm. MRS
B9 1 dB E45° 2 0 dBm, BANESE
B2 110 dB. HEFATB A, REN
RABMAMBITRENBE R ASEE, B
7 -36dBm. B F, HIEERIBRARE,

E AT E BUARS F IR S ThER EE T (Y
HEMERSHESZ, E2£E7T25 dB B

FHUUE, B RFEHRERFES EF 175
dBo FEIXNE = IR 7S A S B Al EORU R AT
BRI, HNMWNESTEEZ 925
dB, HELRBRIBRARSDT 175 dB. BT
UM E R B RS, WESERMIR K
RETERRENZ L.

ZRERBFNRYENXARENET
B, IERARLAFE LRNE ZFF
&, MHE, A B M ASFAIB D MRS &
Bz MZEDBFUR TSR ST RS R
#10dB. EXMIBENT, EEATBE M AE
NEFHNEREISEEEZL. REE
PNEEET#, FEBHNEARNBRKX
B|HEE, NEZBETEHHAERK
BNESEE. BEEEFHIETE R AR,

BEETRNONVERK. MREIHNEE
BHRENRUEM AR ONETH, &
MEZEFE— PSR, KBRS REHE
BHABMMARNRS R ZRE
REBRIRFE REUAE 2.5 dB. MRRNAE
BHNRGEEITREMAENETH, 3
MBAEFE—MEIEE AT B AR

BREHRHNRZ, BIETHIRE SR
BB RER WX R (RF
MREE, JLUB/NATE I ARZRHYIEER) o
Blan, MRFNFEMHMRS REEMH
AFNESEE R, A UE AR AR E
ARSI _ESTE 54 £ 30 dB 5457
TN\ TR

S AT

S S AT ANAT E AR 2R

}

1 dB [E45
0 dBm s
Gpre
%% 1 dB [E4
-36 dBm
-
110 dB $fit 4>
N ESEE
92.5dB &%
MESEE
DANL
-92.5 dBm
DANL
-110 dBm \ Gore
\ RERGE
-128.5 dBm

B 5-5 MREEMBMABNERREEX, MARFLEUTZD, NEBERS R/ NS D

o
W

2% 6 EHE CRIMBER" Do
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EPNRBEFELITRE ZEM 24 dB
% 54 dB. BITERTE AR AVIE S 0 £
IRFEZRE (36 + 8) LEAMTINHIEF R
£ 10 dB, MM# R T LR EZAFRAEN

F o
ARG R IR

NFsys = NFsa — Gpre
=54 dB - 36 dB
=18 dB

XML 0 dB WA RBER 2L,
IRFEREE 6 dB MRk, MiREEK
E76dB, MUESERE/LFRBEMRK.

LR, B LB BREE AL T iX L AR
ERZE. B 5-6 IR IIES
AR 75 REXFI AT B KSR HIIR S R
AR RBRIIEE BERREREN
IRF R BATBEME NF... + Gopp -
NF,, BIERMRE 5-6 M. WRZ
BENF 0, RMNKBELENEHNRHFME
F NF,, - G, BILL dB RRMIZIV 2L
R LEIRHRGHRSE RE. MR NF, +
Gige - NFy, RIEME, FAFESLL L3 EIHE
RESRFMET NF KL dB RRMA
ML B4R PR G AR R

AN e RN AT E P MR BT

3 NFope + Goge - NFg, ZH/M/TF 10 dB
B, REMRERBRANER NF, -
Gopeo HEZB/AT +15 dB B, REEMIE
5 REUE R ESR NF B2 2.5 dB.

NFgy - Gy + 3B \ ; NF o +3dB
/
/
NFgy -~ Gyre *+ 2 dB <,—L] / N,y +2 dB
RIS NFe, -G +1dB /\ —N\ NF_+1dB
Z 3 (dB) SA ™ pre+ // \ Ll) et

NFSA - Gpre =

\ NI:pre

\\ NF,, - 1B
NG NF,, - 2dB
NF__-25dB
-10 0 +5 +10 pre
NF g * Gorg = NFsy, (dB)

+
pre

B 5-6. ERXESHARRRSE R

T@E, EHNARF R —IX L6
BIE A E ST (AR REZ 24 dB.
IALMBFAERELE Keysight 8447D, —
MEFER#N 8 dB, #EA 26 dB MIET
BRAR RENRERABESOR? B
5E, NF,p + Gope — NF, 7 +10 dBo MBI 5-6
BANATARE R RMRE R ARAZ NF,.
- 1.8 dB, thE 8 - 1.8 = 6.2 dB. ZET
£EET 25 dB EF. Z—75E, MRAT
BRRRRMIEENN 10 dB, A NF, +
Gpge - NF, = -6 dB. IXOREIFRRAREM
IR A RER NF,, - Gope + 0.6 dB, B 24 - 10
+ 0.6 = 14.6 dBo (HIMERIEHESHT
EAMPIRFE RBARENB2.5dB BF,
EAFAEMBR L BB AT AR S,
ZENEREFELEET 25dBEF) .

FEIRIE DT BB TENNERXH
B AR SHNBETE RARMEL, REX
ABR AR HENERBELIFEERTHI

ERARNEXERRBFNEFSHRE
EMTGE, BARIE B KSR/ SE 2T
HEWIE—PRGE—EREHFERR
R RNERESEWREMESE EH
B AR ESMBRI B T ARE, MR
FRAEMEBER ARG EHENEERE
B B IEIE 2T (UAIRE. KEH
IR IE AT AV ME R L5 A Sk
MATE R AR IERE, RESHTEE
R EEEMEERREAEET, AL
BRAIERBLEENRIEENNE
&R

BEZER

REAMNFEANT, SANAER
5952-8255CHCN <57 S A K AR
FEWEEA o
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REIENES
FERIALLE, BNEEXITNERSR
(AT DITUINBTE KR ER) WF=E
KBRS . FAHR TN E R G K B 7RFY
MR 5 S AN AT BRI T A RBUE Y
Rif, BNBHIRESERNEZNEN
5. ATREESHEN, BINZHIE
AR ER/NT REREFRE. iE
HNREENHLAZEZIMBERIFEE
AEIEE.

BB BB AL IR 75 2 15 1= S RO B B 1 B e A
B 2GS, A 5-7 FR. flM,
M 75 o 24 B R IR 75 T 2 XD A M o X o
EEREBEHIIENE, FTUTRRERE
RENSEHNEESEE. Xhrt,
BAMIE X FTBMESBERMT 4. W0
REAENZNESEAEE, Eit ERT
MUHEBEMREREE. BRNEE—NER
SRFR RS B B BN P O R A5 FR S, L anAR
XFrms BIERIEFITLUE R E K.

HMNELBI BRI L IR
IMESIBIER R, 45 HFRER A 3]
DI EMMEBREZINERSR rms BE. 5
HaH rms EF T ENRERE o.

ERMMT UL EESRRAETF
FIRITiE. YRAwmMNEHRE BRI H
MENTEEIR, ENEXREHRMDH

(ANE 5-8) « MNEDTNE R LB
KRR, BlafREENEE, BERA
REESHNHRMNIHEE. BERBRE
B8 FHE, BAVEBRITIE R KT
WA 2 mHFIER 1.253 0.

7. X RIS, FHRRBERRE, THIRE AW FBERIIEK (rms) « HEATIRTELY, RHEEHTELE, ZENTFY rms BFR2ARSEENF

BMAERENNHHEBLZREN.

5-7. FBHLRE R

BEHREESH

5-8. RS HTERE MY

BEERFDH

BEHEMNST R —FEBOERARER
IE3ZK rms {ERYIEEN R ETT. /37 MIE
B¥HA rms, STECHEHEBRERL 0.707

(-3 dB ) HITHHE. WA D HERENTEY
BURFNEFHITRE, AHOREE
0.886 0 (& F 0 L.O5dB) - AT HHAKRE
ESH rms BEZFHNSIT B RHIFL
&, ZNBICTARTENIREZ. FEER
ZIREFR—MTHEE, ER—MEEIR
Z. ST ERERE ML 1.06 dB AJA

BEBIE.

REZHITE DTN, BRRE (HHE&E
HHE) LRRESHHFEHZHE VBW
MR L F YRR BE, IAVERNY
HEFREANSITN, XHEXEREN
Eh2igniRE.

MM ARBRIB R EESEEMNZ LM
BT, FURENEFEFFASERMR
AR IR RN . 4R, 8%
BRBER - MR HBNRR S5, B
PLMALSTUR R SR B EE E
B 1.45 dB. AT, EXNEEXT, F13
RFEREREMR 2.5 dB. @F, XPMRE
WA LIBIE IR R EE

X ERNTBTEITILR B R ASEN, TE
B M ARSBHREREIIRZEMEEAR
T UARGHIRS, #EITAR 25 dB
Ao

FMRENEMNS—IMEREFE — N
BREZHEEAET RINEEEFINHNE
DR R MM AT (LA =4
RASHY BoR BT R ARFR T3
BIMNBEEES. AT HEERARE AT
NE, BRRESMIEIPTERNTHE.
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FUXZ 3 dB (5 6 dB) S {XAIHEE
S AT AR S FRSE, £ B ERIR 2SI T
RO BRI ER. 8T HELE, 3]
EX—MrANBRE-IESE: 5B
NGRS R FE TR R ERIE
REMTHEE. W TF2ERELT NN A
EHTERRR, SMNEEINERTERERN2
3 dB wEERY 1.05 B 113 £5, IRIET RN
TEERMEME. B120, — D 10 kHz 9 PR
BN ER AR - IR R 105 3
11.3 kHz Z .

WRHAEM 10 log (BW,/BW,) RIFT
BIRBRFE PR - TR BN F
H#ES 3 dB HEAMNMER, RINZHR

BEER:

10 log(10,000/10,500) = -0.21 dB
E
10 log(10,000/11,300) = -0.53 dB

WE N, MRBAIMIERHIGEFEEEE
RE 0.21 E 0.53 FHEANE, TSR
HEFITENRRS - TR EARNRER
o ETEMBIFAH, EATEEBENE
BiT®E, FOTEER 0.5 dB.

ZRABNRERFIERNRITH S
RN EEIEE:

%t (BIE) F19.

R (ZMHEER) 1.05dB
3-dB/MEFS AT : -0.50dB
REIEE: 0.55dB
ITEELY:

X EER T 70 2.50dB
3-dB/MEFE NGB -0.50dB
BEBIEE: 2.00dB

NFgp - Gy + 3B NF o +3dB
System noise
Féure @)~ NFgy-Gpp+20B N, +2 dB
NFga = Gpre + 1B NF o+ 1dB
NFg, - Gpre NFpre
-0 -5 +5  +10
NF e *+ G pre - NF gy (dB)
5-9. BEESHRERE R
IfE (rms BE) F15. 2.5 dB MMA BEFE EIiX B/ RATIA ZI SRR
WES: 0.00dB HENBF. GAESREMATESE
3-dB/MRFE AT EE : -0.50dB EERES TR REE 3 dB, B2ME
REIEE: -0.50dB B 2 & FTARITATLE X S FREFES

HZORETHAEEZHLI N ARFER
IR AR MR FFMAS, RS
AU EINE (rms) EHER, HHEIE
FRTEENZ B RRMESE, 13—k
FRIEE 1 Hz B - ERGRRBEERIT
—LHIME.

D EBERNUHE. FARESHW
RS ERRE H M E. f120, W
REME—D 4 MHz BREFENNS
RFS, AT AEREERELM 10
log (4,000,000/1) , Bl 66 dB".

FA IR 7S E R RT B AR

HTREESTRENMKBFRES, B
EEREEANBERASUAERBEHR
HENEREFRES. A, HMNELLR
EFHEITUHRBE. RATEXHR
HERSFTERFYRERHNEZESHE
o T A O L B RIERESH
EfIEE, XXM ESEFIELE.

EEREHEBREET 2.5 dB, ATAA
HREEESUALSTUNERERS

8. X RIS UIEAREINEHEREELE 0.5% ZW (£0.022dB) »
. B, X RIS EFRATEENE, FAEERRNHE.
10. REHMAIFE DT UEREENRINGEFSXMTHENEE. ARABMAGENGATRFILESESNURE LETER. FHENERINEE

HHEERNSESIE.

DI XA R BN

NFSA(N) = (Eu%)dBm/RBW -10 lOg(RBW/” -
KTB,_, + 2.5 dB

MRBNVEAMBIEAERDAIEE, 10 kHz
SYPREERNE -110 dBm, BF:

NF.,.,=-110 dBm - 10 log(10,000/1) -

SAN) ~

(=174 dBm) + 2.5 dB = 26.5 dB

RIEZESHERL—H, NF,,,, S2HE
WELX, ESRAMNBRERFESLATH
KTB Z0F4 2 /R EF T O (UAIERR.

BHEMNESTUMA—NEIBERKE, R
RNRERBMRYERERE. T,
HEEXNF, HEEEERT 26dB BT,
FRARRIRFE RBAVHLER TE 5-9
XNFREES, RIMERMBIELEZRRES
BRI T AT ERFRE RE
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&=L = =— =
% 6 E IEH

MASE BB E HIA T2 447 SO0 81 K
MAXESMRIHZNMESERIERR
RIS SIEEST. BIANXS R sk =P 8K
KEHE=MNZENNE. FELFEXLEN
BN, FICEMEST R ARNRZ
FLMSEM, RS LESERFER
H.ORMBOELMBEHER. EREM
FEMEMT -GS EIRER
B L. (BRBIMBHFENSZREK
EDBMAMNENENWAGESHRE
RFEEHEENIME L.

R A AT PUX B E XENASSE A ST
YRENETNRMARENEFENRKE
SER/NMESHEEE (dB) , HFAXNFRK
IMESARTLAERTHEENE.

FRIELNEZNERBEDLEE XA —B
7o HREMGIFHENHEZNT~%
RS TR B2 NN ERER.

MASEESAERE

ATHENSEREXRENKR, 1L
AT NRMBSN TIERE. KZH
DI, TEZFIFEERRT BT
AIAESEEMN SN, MERT ZRE
RINEE (Hfth KB A9R Mg LB LM
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MATRIE 2R REB LB TN AT HE - 56 6 2XY
HAEEMIIE P B RELRIMRE LS
EHHEERESH/NMES, MAENMNE
EENEBIREPRLELL. B2, M}
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A, BIBRERE—1 3 GHz RFEM
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HIPR Yo FBATE = P i A 155 X AN frT AR ?
HMENRTH IR, RIOTBIRE RN
WK, DR E AR EPRE. AT
NI INB R R R S 25 £ B FAF IR
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Y (170.0 2 260.0 GHz) 30— 20—
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