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JEiR¥ vs BERE
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- BELBO JT7avE v L.
“GP Digital Modulation” 173 hh i,
“Constellation” & ”"EVM vs Time”,
"Signal Quality”, "Symbol Table” %
Selected displaysT!) 7IZ:EBML ET

« FREADDIEB LS =,
Selected displaysT!) 74 LET
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Choose any combination below, or use a

Measuremen ts:

n Application Preset.

Application Presets...

Available displays:

General Signal Viewing
Analog Modulation
{GP Digital Modulation I
RF Measurements
QFDM Analysis

Audio Analysis
Bluetooth Analysis
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P25 Analysis

Pulsed RF

Tracking Generator
WLAN Analysis

Selected displays:
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« WAIEEBIZEHE T, Modulation Paramsi¥ T LR L F 9
YT J7AIVERDOESIE. EASBEEFIHY FHA
TE-R—FEBDEEIE. UTORYIZHELEFT
o Modulation type: QPSK
o Symbol Rate: 3.84 MHz
o Measurement Filter: Root raised cosine

o Reference Filter: Raised cosine
o Filter Parameter(a® L < [EBTZEBK L £9):0.220

gz&ﬁﬁzlfti':'” J Modulation Params || Freq & BW || Equalizer || Advanced Params|| Find || Analysis Time || Traces | Prefs|
Modulation type: ;QPSK Measurement Fiter: |Root raised cosine
Symbol Rate: |3.84 MHz | Reference Filter: |Raised cosine

Filcer Parameter: |0.220

« 802.15.4(ZigBee)>W-CDMAZ: EDBIERKREEDIHZEE. £ TD
“Standard Settings..."h 32 VMWL EREEZHFUHT EELTEET,
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e e~ 4000 MH: © CF: 1,50000 GHz o7 fn: 40,00 MHz
Analysis analysis Time | Spectrum Time | Frequency | Urits /
Measurement Frequency: |1.51I335 GHz qEJILES Spectrogram‘kb Spectrum E
[] Lock Center Frequency of Spectrum displays to Measurems ﬁ liﬁﬁ?éhfb‘éﬁ@*ﬁ I U 7%7
DATRIYI 95
Spectrum Center Frequency: |1.5IIIDDIII GHz | ‘
Stopped Simulated data SIM_ME.igt, SIM_WE.igt Real Tirme  Free Run Ref: Int Atten: 25 dB

WLANFR#T7 &, BB EITOERICCOFIENERZET
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s TNETNDRIEDEMTIZIE. LTDATavh

- |IEEE802.11 a/blgljlp — SV23

o |[EEE802.11 n— SV23 + SV24
o |EEE802.11 ac — SV23 + SV24 + SV25

NETY

il WLAN Constellation

o [E sl

._.‘ﬂ Spectrum Emission Mask
Pass

© -8.00 dBm
o dB/div:
10.0 dB

-108.00 dBm

| Autoscale | o cr: 5.7950 GHz

Ref Detection: +Peak

absret

10of 10

© Span: 200.0 MHz

m

| Autoscale

< Position: -99.539 us

Ref: Paak Row  Offzet  Start Freq Stop Freq Peak Abs Marein Abs Peak Rel Margin =
ef: Pea
1 oL -100000 MHz |-60000 MHz  |—8177 dBm |- dB -45 56 dE -1 66 d =
-35.11 dBm 2 oL -G0000 MHz  |-40000 MHz | —8252 dBm |- dB -47 52 4B -1478
3 BL -40000 MHz  |-21 D00 MHz | —6745 dBm  |—— dB -3034 4B -l2pa
4 m »
._.‘ﬂ WLAN Summary (=1 > ._.‘ﬂ_ime Owerview o= || B 23
Time: 8.0 - R T —
Standard: 802.11n Bandwidth: 40 MHz Guard Interval: Auto from - Anabyss  ~]
-28.0 -
Burst Power:  -16.14 dBm Peak-to-Average:  10.83 dB L-SIG Data Pariy | | Offset:
c - - T -11.813 us
Burst Index: 1 1IQ Origin Offset: -41.52 dB Rate 13 T Lot 48.0 -
. il . o ength:
Frequency Error: 482.062 mHz Common Pilot Error: 0.172 % Length 312 Parity 9339419 =
Symbol Clk Error: -0.005 ppm Tail 0 8 T -
EVM g e
HT-SIG Data CRC: = dB’lld“d' -88.0 -
All pilots Data Wb
MCS 6 CBW
RMS 43.43 dB 44.30 dB 43.39 dB Length T Smo - 108.0 - =
[ BN P ot AN AR e AT AR T AN AR

o Scale: 1.106 ms

Q@
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WLANTEAR— FIZDIVT

« WLAN TER— FZERTHEE -
1. USBy—J I BREF AL EFT
2. UTEEMNBuUtton S1Z M L TIEEDEEZTESCENTEET

XoEE  +10dBmMULEDOEWVWLRILDIEENESE A, I BIFERIIC
Ref. LevelZ+20dBMLLEICEEFE L THOALEBEZARTZFICAALT
=&y,

LED1-LED8 Reset Button

Button S1&#9 = UNILEDD RATHREMNEDH Y .
UTDESICESORENIYEBEDY T

LED# Mbps Modulation

T 802116 DBPSK
T s02.116 11 QPSK/CCK
Button S1 R 502116 6 BPSK
T 50211 12 QPsK
T 80211 24 160AM
B 0211 54 640AM
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7. SV23/24/25 EEHRLANMRNT #E{&

« HUTILTIQ77A4ILEFERT 51586 :

o UTFTDI77A4INEHEFT
C:¥SignalVu-PC Files¥Sample Data Records¥802.11n HT40 Demo.tiq

- EEDIEEZTHET HEE
- EEAELOEEDE ) v LES
o Ref. Level (E#ELARJL) #+200BmIZERELET

o EFRIZELETHDLAEARE - ANVEFRELET
(WLANTER— FDIFE : L EKE#2.412GHz, X /N>40MHz)

o WLANEBED/N—X FDIREH IEYFR) TrRUAZENTET

R ADNMTAIIEKRIEESTA KD, b)) A2 TSB S0
ZMDEE. Analysis LengthDERTEIFZEZ LY (AUOREDNEFE) CEZxHBTITHLET

o HEAETIZULTDELEIBA—IN—-LIUVERIIS— - AytE—UMN
HEWEEET, HELXNILEZETIFTCWEET,
(WLANTEAR— FDIZE : #3+15dBm)

I Data acquired during RF ADC overrange I

-100.0-

e & Start 2.42532 GHz

20
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- BELEO FR7AM30% |permnenn BIELE
799U L,
General Slgnal Viewing7f)\ E_.) Choose any combination below, or use an Application Preset, ‘ Application Presets... ‘
“Time Overview” Z iR,
; \C LT MEnTs: Available displays:
YVLAN Analysisi i ”
WLAN Constellation” & E‘Bimmm M i o
“ ” > SEM WLAN Chan  WLAM EVM  WLAN Mag
WLAN Summary” % #4R R Meaeurements Response Error
Audio Analysis PHASE
Bluetooth Analysis i) N %
LTE Analysis i
P25 Analysis WLAN Phase WLAM Pwr  WLAN Spec WLAN Symb
Pulsed RF Errar ws Time Flat Table

s FNUNDT 4 TLA I ﬁ@mETT:J
“Remove”’ L. &Iz

‘OK'Zz2 vy LET

Selected displays:

Time WLAN WLAN
Overview Constelation  Surmmary

oK ‘ Cancel ‘




7. SV23/24/25 4 L ANFEHT R4EFIE 2/3

. WLAN Summary™ 4 > F9&BRLTHh L P FAavasyvsd3e.
TE - R EEEARRENET

« ANEBIZE&DHHE T, Standard & Channel BandwidthZZE L E 9
YUTIL - J7A4ILETDEEEX. ZETHILEEHY FHA

* YOI - T7AIEROGE, BHALDO®Rpay v 257 ) v I LET
SBREMNELTAE, aVRFL—2 a3 VY IURRDPELSRRENET

1\ Tek SignalVu-PC ME S
| & Fle View Markers Setup Presets Tools Connect Window Help Tekironix
] Y * ‘ .
EEHC T HBY XN S F S Reolry Osop -
= T — = N
i i n
Standard: 802.11g Bandwidth: 20 MHz Guard[~]
Burst Power: 10.55 dBm  Peak-to-Average: 9.29 dB SIG Data
Burst Index; 1 1Q Origin Offset: -48.66 dB Rate
Frequency Error: 4.767 kHz  Commen Pilot Error:  1.180 % Length
Symbol Clk Error: -5.744 ppm Tail
EVM
All Pilots Data 1]
RMS 3477d8 -35.56 B -34.71 dB Time: 150 -
Peak 265008 -20.38dB -26.50 dB Analysis
pkasym/sub 3 /15 1 /21 3 ] -5 = =
= 1
Offsets -25.0 -
Avg RMS -34.77 dB 357,143 15
1 of 1 Bursts : 450 -
Length:
Max RMS 1.96 B g00.000us | 650 -
= 850 - -
(<]l " ] B = Postion: -76.107 us = Scale: 951.214 us
WLAN Modulation Pamms” Analysis Param;” Data Range”Anahfsls T|me| Traces || Scale || Prefs
Constellation x
Settings
’ Guard Intenval: | Auto from SIG
annel Bandwidth: |20 MHz D Subcarrier Spacing: | 312.500 ktiz Auto
Standard g .
Presats FFT Sample Rate:  20.000 MS/s FFT Length: 64
WLAN Constell  Frequency 2.41200 GHz Ref Lev 15.00 dBm el
e | Acquiring Acg BW: 20.00 MHz, Acq Length: 951.200 us Real Time | Power Ref: Int rJ |
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7. SV23/24/25 EL& L ANRIT BEFIE 3/3

« WLAN Summary%’E‘R’Eﬂ—jﬂtTét EEmEL
N7y bOTANT A N—ERIEETT

IEEE80211 ;E*%ﬂ_ Standard: 802.11ac Bandwidth: 20 MHz Guard Interval: Auto from SIG
22.3.18.3
. Burst Power: -20.16 dBm  Peak-to-Average: 8.88 dB L-SIG Data Parity: Pass
ransmit Center +/-20 Tk T 1 10 Origin Offset: 50.23 dB
Freq Tolerance ppm " Jodains Q Origin : ee B Rate 13 Reserved 0
Symbol Clock  +/-20 é\‘ uency Error: -2.71 kHz Common Pilot Error: 0.804 % Length 312 Parity 1
req Tolerance ppm %bol Clk Error: -0.452 pp Tail 0
Table 22-23—Allowed relative EVM vs. EVM / -
constellation size & coding rate = VHT-SIG A Data CRC: Pass
) ) All Pilots Data
MCS Modulation  Coding rate  EVM (dB) BW 0 Reserved 1 1
P — 12 B RMi -31.40 SB -32.61 jB -31.32 :\3 STBC 0 Group ID 0
T 2 10 Peal -21.98 dB -24.70 dB -21.98 d3 Nsts 0 Partial AID 0
Pk@Sym/Sub 4 / 5 15/ -7 4 [ 5 TXOPPSNA 1 R od 2 1
2 QPsK 3/4 13 Avg RMS -31.50 dB Short GI 0 Short GIDis 0
3 16-QAM 1/2 -16 20 of 20 Bursts FEC Coding 0 LDPCEx 0
4 16-QAM 3/4 Max RMS 12.84 dB ke B Peamform 0
5 64-QAM 2/3 Reserved3 1 CRC 100
Tail 0
6 64-QAM 3/4 L
o AR e Burst Format: VHT Glard Interval: 1/4
8 256-QAM 3/4 Symbols M VHT-SIG B Data
9 256-QAM 5/6 -32 -20.02 dB 220.09 dBm Length 975 Reserved 7
2 -12.79 dB -20.09 dBm Tail 0
1 -19.18 dB -20.39 dBm
VHT-SIGA 2 -19.90 dp -20.36 dBm
VHT-STF 1 -19.78 -20.10 dBm
VHT- i -20.01 dB -20.10 dBm
-21.03 dB -20.33 dBm
Data 55 -31.40 dB -20.15 dBm
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7. SV23/24/25 ELRLANSRNT T DD EfTE mE T

SEM (ARG FSL-ITZIwL 3> -TRY)

.| Spectrum Emission Mask

| Pass

& 15.00 dBm

 dB/div:
10.0 dB

-85.00 dBm

Autoscale = CF: 2.41200 GHz

Ref Detection: +Peak

B

Morrmal Clear

DL CL BL AL AUBU U ou

abs rel

& Span: 100.0 MHz

WLAN Spectral Flatness
(BTXxXVT7DT7T v brRAEMHE)

| WLAN Spectral Flatness =03

Ref: Peak

-3.95 dBm

~ | Stop Freg « | Peak Abs

Row = |Offset = | Start Freq 4 | Margin Abs =~ | Peak Rel -
k1 DL -50.000 MHz -30.000 MHz -54.79 dBm - dB -50.84 dB
] 2 CL -30.000 MHz -20.000 MHz -56.25 dBm - dB -52.30 dB
] 3 BL -20.000 MHz -11.000 MHz -55.14 dBm - dB -51.20 dB
] 4 AL -11.000 MHz -9.000 MHz -55.65 dBm --dB -51.70 dB
] 5 Al 9.000 MHz 11.000 MHz -56.32 dBm --dB -52.37 dB
] 6 BU 11.000 MHz 20.000 MHz -54.70 dBm --dB -50.75 dB
] 7 cu 20.000 MHz 30.000 MHz -54.04 dBm --dB -50.09 dB
] 8 DU 30.000 MHz 50.000 MHz -53.36 dBm - dB -49.41 dB

[~]]

]

2]

Pass
£ 5.20dB
_ dB/div
= 1.30dB
7.80 dB fuete [Bauba, o a8 =Plocc wolBe| 2°u3 %ag oo°° o8 @l
% Posn: -26 Subcarri = Scale: 52 Subcarrier
| | Title Subcarrier dB | dLim(dB) |
k| Segment 1 - Min Value 15 -1.5098698139... 2.49013018608...
Segment 1 - Max Value 6 1.7506798505... 2.24932014942...
Segment 2 - Min Value 23 -3.1920213699... 2.80797803006...
Segment 2 - Max Value 18 0.9177152514... 3.08228474855...
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SE . RELAR)L(Ref. Leve)DERTE L AIEHER

BWIE LARJL

50| [ A Tire Gverven,

& Scaie: 951,200 s

piakiig Aot BW: 160,00 Mz

JI7LURALANLANETED JIF7LUALANLAET ES

Anatyang et Bt 160,00 4z, Aca Lergihe 551,200 us.

Data acquired during RF ADC overrange
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=72 : SV27 Bluetooth BR/IEDR/LEf#

[l ek SignalVu-PC

&) i BUoet R ]

(SV27)

Livelink Window Help

==||F:|etlss“u "3"“% ’-=-""="-?"=:. 7 4 - 9\‘4 7 7\\ 5 A
(SV27)

AR rAOYS5 L
(B

111 ms N
Ocbet= o REW: %
| 3
Out of 26
-500 kHz
Autoscale 151375 us Scak: 8.000 us

pamble: 7

DURIL - T—TIL || SummaryRiR
(SV27) === (SV27) -

SH/NT—DORREZEL
(FEHEHEE)

Time: -15.0 -
0 - Standard: Basc Rate Chass3 Linked -
6
:; Modulation Characteristics [10 packet-average] Packet s
AFLavg: 159.1 kHz Packet Type OH1 —
i [ i i o o o o 0 , T
0 0 0 0 © 0 o0 1 0 o 6 1 1 1 AR WEI ek Preamble (4 bits) 010
o 0 1 L g 1 I E % 4 B AFIMax% >=115 kiz: 100.0 % P ] _
e Vol S : A i Sync Word (64 bits) DdF: 4B.6
e ol A T e AF2avg/arlava: n.817a Packet Header (18 bits)
0 1 ] 1 0 1 o 1 ] 1 1] 1 0 1 T - -
g 1 et g i TR 6 R | Frequency Offset and Drift_[10 packet- LT_ADDR (3 bits) oot
0: .8 .1 & 1.8 8. [ T e A e A Freq Offset (Preamble): 5049 ki Type (4 bits) 0100 654 -
M0 1 & 1 6 1 o B PO e R TR e Max FreqOffset: 13.26 kHz Flow (1 bit) 1
208 O 01 :
8 : st E j (f: I‘ :; : ‘n' ! : Drift fi-f- 4.793 iz ARQH (1 bit) 0
L 1 :
: 6,300 khz
1 B 1 a 1 0 1 & 1 ® 1 1 Rt Dol oy f: . 2762 H SEQM (1 bit) 1 8232 -
L i 1 o 1 o 1 o 1 o 1 L] 1 K Mzt Dt fr-fay-6 o a of HEC (8 bits) 1100
Packet Header Payioad | Output Power [10 packet-average] Paylnad Langth 1101
l‘)‘rlthnﬂ Header MEC{CRC Peak P Ppk: 215,87 dBm -
Marker: MR Time: 1.748 ms Symbok Vale: 1 ; Autnscie u B.214 us = Scale: 4.102 ms
th: 4,102 ms
r Te L - T _ [ — T = T
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% : Bluetooth Low Energy @ EIEHI(H < 1) TR)

i

il Tek SignalVu-PC - Low_Energy_1010_2402MHz.tiq - [Bluetooth Summary] =R
Ul File View Replay Markers Setup Presets Tools Livelink Window Help - 8 X

) o & & % A, o | Frequency: 2.40200 GHz  ReflLev: 10.00 dBm Connection: (Presetl | b Replay - | _
Replay: AcqData -~ |4 4 @ » Bl W 2| || Select All Select... §P 1 2014/10/24 3:3:10.39

Standard: Low Energy

Modulation Characteristics [10 packet-average]

Packet Information

AFlavg:
AF2avqg:
AF2Max% =>= 185 kHz:

AF2avg/AFlavg:

—-Hz N/A

- of 10
180.0 kHz

:

Frequency Offset and Drift [10 packet-average]

Average Power Pavg:

Freq Offset (Preamble): 3.953 kHz PASS

Max FreqOffset: 4.638 kHz PASS

Dirift fi—fo- -64.30 Hz PASS

Max Dnift fry-fo: -2.491 kHz PASS
5 - 2.171 kH

“ﬂx Dl'lﬂ le“I—EI'- z 5 U‘f 1':' PMS

Output Power [10 packet-average]

Peak Power Ppk: -10.79 dBm PASS

AL15dBM 5 o 10 fess

Packet Type
Preamble( 8 bits)
Access Address (32 bits)

PDU Header (16 bits)
Length (6 bits)
PDU Type (4 bits)
Tx Address (1 bit)
Rx Address (1 bit)

CRC (24 bits)

BLE_TEST
01010101

0x71764129

100101
0010

0x8CB736

Stopped Mot aligned

-
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8. SVP RF/NJLRRHT
e L—AETHERIND/NLARFIEEDIFEERMT

! e & T = e TR, Frequency: 100000 GHz Reflew: 1200 dBm Pl & FReplay * | ) Run -
Replay: Acq Data - MA@ MR D Select Al Select... §B ki B/252012 15:14:20.28
n Pulse Trace =V gl Bl Tirne Cerview =T 0 O
= 21.5 MHz '"":h- gy [5=|™ | 10.800 ms Mctuat 10,000 ms +Paak Mormal Clear
Resuk: : ;
|Freqev ~ = B.50 dBm
© Puke 1 = dBfdaz
17.65 MHz R
-51.50 dBm:
= Poskon: .
173 kHz Aukoscie | & Postion: -B12.273 us Scaker 11.604 ms
n Spectragram = | B =
Owertap: 91 % +Peak Clear
s w Thmafiv: o ;15
21.2 MHz . Eey
Autoecale | = 4,78 us ¢ Scale; 50,0 us o REW
— 300 kFir
E Pulze T TR VBN
Freq Error: -121.1 Hz {Auta) Freq: 993 000RTED MHz P
an
Avg ON Wigth Reo Int Freq Dev g e -
b1 -1.3839 dBm_ 40.008323 us | B09.96197 us FREICTRERTIE Autoscale | & CF 1.00004 GHz = Span: 40.00 MHz
7 -1. 3804 dBm  40.064802 us BO9.97833 us 17,1641 MH: = =
3 13529 dBm  40.023004 us 00D0.0£562 s 17.2541 MHz B o Spectrum 2|
4q -1.3821 dBm  40.035618 us 900.02775 us 17.3178 MHz =  gtman [ Show On Clea
5 1.3833 dBrm  39.584119 us ' B9G.97525 us 17.5718 MH: = | = 4.00 dém
& -1.3814 dBm  40.013081 us 900.01785 us | 17.1293 MHz P
7 -1.3828 dBrm 40003873 us BO0,95825 ws| 17,2892 MHz 3 1o .Iv dI.:!
B -1.38729 dBm  40,076021 us O00,06285 us| 17,7738 MHz R |
] -1.3625 dbm 39961358 us B99.34824 us 17,4111 MHz i e, e
- 2y 5 z
10 13835 dBm  40.006031 us 900.00220 ws| 17,4010 MH; shachimisz| I -
13 1 T0ST AR 30 BOGSAT e z 17 40738 bk = o, 04 dRm
. _ﬁy_ﬁ.gﬁéﬂ.i = CF: 1.00040 GHz & Span: 40.00 MHz
Stopped Not algrsd Real Time  Free Run Raf: Tnt  Atten: 40 d8 Preamp
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8.

SVP RF/N LR EHT 24l

e T T7AILTRHWNBIEE :

o UKTDI77A4ILZTHANTLLZELY

C:¥SignalVu-PC Files¥Sample Data Records¥Radar LFM500MHz.tiq
MDY VTV T7AILIEUSBRSAV ) —XERLGDHAERZEZRAINT
WRFEEN-LDDAE., R/INVIGHZEGE > TWEI A, USBRSAV ) —X %
AWigE. BuAmEE (R/30) OLERIFAOMHZE G >TWET

ERICIEBTZTAET 55 -
- BEAELOEEDE ) v I LET
- RFAAIZEEEZAALET
RSATER— FZFERT AL, ‘LFMPulse’ DS JZ28kTLET
o EFIRICEDOETHILDRERE - RINVZFERTELET
(TEAR—FDEE : FILEKE$2.445312GHz, X7\ 40MHz)
o KIBEAHA FD™M. B HHEeE‘DFIEIZHEL., BE MY H %
MTET
(TEAR—FKDFBE : M)A - LXR)L-20dBm)

29



AN 4

8. SVP RF/NJLRfERHT ##4EFIE 1/3

- BEEHOE FA4a2Ex02) v L,
General Signal Viewing/® 5 "Time Overview”,
Pulsed RFA 73 H 5“Pulse Statistics”. ”"Pulse Table”.

"Pulse Trace”ZZEIRL FT

: Application Presets...
« ZNLSOBIEIEE I -
) Re mOve” L/ S BEE {[ﬁ ‘ : hé?ns::lrgg;zsl.\fiewing Avalable dipiays:

Analog Modulation
11 1] -a— 5P Digital Modulation
O K % 7 I) ‘\J 7 l./ i RF Measurements
OFDM Analysis

Audio Anabysis

Bluetooth Anabysis

LTE Analysis

P25 Analysis

(Pulsed RF ]
Tracking Generator

WLAN Anahysis

Choose any combination below, or use an Application Preset.

Selected displays:

N £ R &

Pulse Pulse Table Pulse Trace Time
Statistics Owverview

L 0K | Cancel |




8. SVP RF/\JLASEHT #=1{EFIE 2/3

« ERICESZTAELTLS
15 & &, Analysis LengthD{E
(B FHH) %
BEEAZTLEZEL
(TER— FEBDIFE : 5ms)

« Pulse Tableo4 > Ko %
VAOPPAWS: X o Y= 2
2w LET

- EREEEDMeasurements? 7K
T. Pulse TableR RIZ:EMT S
WNILADBIEIER Z:EIRT S
CEMNTEET, TRTIX
Freq Deviation(E K R #%) %
EBMLTWET

Pulse Table
Settings

Restore
Defaults

-]
& -2.03dBm L
Result: dB/div:
Avg ON * 10.0d8
& Pulse 1
-7.94 dBm

Max: 7.94 dBm
Min:  7.95 dBm
Ava: 7,94 dBm

-102.93 dBm
Trenc [Raiie] » 1
@
& -1.11 dBm
Resul: dB/dm: > t
Ao ON “ 10.0d8
= Pule 1
7.94 dBm
-101.11 dBm

o 22us

= Scale: 13

& Saale: 32.3us

Freq Error: -310.7 Hz (Autao)

Freq: 2.445319689 GHz

Avg OM

[width

Rep Int

-7.9447 dBm
-7.9454 dBm
-7.9438 dBm
-7.9460 dBm
-7.9401 dBm
-7.9447 dBm
-7.9442 dBm
-7.9448 dBm

24.981820 us 360.39393 us
24.982846 us 360.01642 us
24.982375 us 360.43502 us
24.982737 us 360.51756 us
24.082057 us 360.474632 us
24.983314 us 360.55897 us
24.981644 us 360.39270 us
24.983863 us 360.43642 us

Time: 0.0
Analysis
Offset: 200 -

Length: 0 -
5.000 ms|

-60.0 -

_ dB/div:
“ 10.0dB a00 -

-100.0 -

= Position: 406.750 us

& Scale: 5.811 ms

Show in Pulse Table:

......

[ Phas

[_] Impulse Response Amplitude

e Deviation

Measurements || Params || Define || Levels|| Freq Estimation

= oo —o—

[] RMS Phase Errar

[2]

Le] [u]

Select all

Clear all
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8. SVP RF/\JLASEHT #=4EFIE 3/3

 Pulse TableREIILZV ) vV FTEHIET, DDA 2 ROTERF/NLRA
DINGA—BD LU FERBEHERTHAIENTETET, TRITIE.
o Pulse StatisticsEIE (ZLt) : £RF/NLADFreq Dev(ER#RERB)D LV K
(taEd . /\ILRE =, it - BIRBR)

o Pulse TracelE@E (ZTF) : 3BEHD/NILADRERHIRE KR
(feih - BFRE. HtEd - BIRZED

=
5 13.9 MHz Freq Error: -358.5 Hz (Auto) Freq: 2.445319641 GHz
Result:
Freq Dev Pulse # [ Avg ON [ width [Rep Int [FregDev |
5 Pulse 3 |1 7.9980 dBm  24.983204 us 360.51805 us 13.6413 MHz B
13.89 MHz BE -8.0035 dBm  24.982170 us 360.30247 us 13.5195 MHz
Max: 13.80 MHz HE -8.0032 dBm  24.984311 us 360.51706 us JER:raNII2
Min: 13,50 MHz 4 -8.0024 dBm  24.982319 us 360.43508 us 13.5651 MHz
Avg: 13.60 MHz BE -8.0009 dBm  24.983261 us 360.51817 us 13.8009 MHz m
6 -8.0017 dBm  24.981862 us 360.47446 us 13.6972 MHz
|7 7.9907 dBm  24.982310 us 360.55633 us 13.7749 MHz
8 7.0006 dBm  24.984071 us 360.39503 us 13.8111 MHz -
= 13.5MHz - TTTTOT o TrmTtTTT o mmmmmme e mmen e —
L
Trend s 1 & Scale: 13
i} m
& 17.1 MHz Time: 0.0 -
- HERNNE NN
Freq Dev  |v
‘ Offset: =200
= Pulse 3 set:
4+ -2.286 us
13.89 MHz Length: 40.0 -
5.000 ms
Position: -60.0 -
=
-203 kH ¥
: _ dB/div:
“ 10.0dB 800 -
-17.5 MHz

. 1000 - f

e & 718 us & sale: 31.0us & Posttion: -406.750 us = Scale: 5.811 ms
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9. SVA A —T 1A BHATar

- ER{ES CAMFM/PMZESR S NT-RFEEZXZRIZ.
TTDNDBEEBNDARY FS LOEADBEMNEIEETT,

B - 1kHz b— > CFMZR SN T-1E 5 D AT
EBEM@E : SVAF 72 3 vxFBW =, 1kHz b— 4T
AEm : 2AEMEEX ALV -, RFESHEHT

SVAT j :/ 3 :/ w mﬁg 5 - +Peak Normal ¥ Trace 1 Show +Peak Normal %ﬁﬁﬁg

+ 100 dBHz? dB/div: -10,0
[ 10.0 dB

L EF:'1I=I-’?0) “Toss Do 0 L RF{:"?O)
X’\7 I~7-L\ equudul?ugu‘évimz g . =) Z/\g |~7A
m':EIEI/&}l/ [ Table " ST o %ﬁ /{Ij_
1 BREREIRE | omen a0 1 IR

1100 -

Harmonics & Start 2.444812 GHz % Stop 2.445812 GHz
HD Freq (...

HD Level .. 96.99dB.. -89.55  -89.50 -Gl . .
NHD Freq... 93.000k  ©1.000k  ©7.025%k  60.950k  65.025k 078 AENEEBTENIEBAIED +Peak Normal F . %E 3& ﬁzﬁ 7T<
NHD Leve.. 5046  -53.23 5464 5479 5547  -55. L 125 kHz . /. 3
o (7FO5FM
N A—T « AR &R
- A 7 f# % G AR AIT)
—_— Position: . . .
-|j-7 I) 43—‘%_R Carrier Power: -7.05 dBm SINAD:  38.67 dB F 0,000 Hz %ﬁ . |_.I= 7&;&
’ Carr Freq Err: -8,192 kHz Mod Distor:  1.165 % ! ' Bl S
S/N SINAD Audio Freq: 999.997 Hz S/N: 40.56 dB *ﬁ . E#Fﬂ
y y . HsT |8

_ +Peaki 103.254 kHz THD: 0.053 %
TH D% 7&' %E ZR) -Peak: -103.504 kHz -65.57 dB
Fk-PI2: 103.379 kHz THHD:  0.619 %

v
iz « Position: -23.429 us = Scale: 11.703 ms
RMS: 70.927 kHz -44.17 dB Pl Pk -105kHz  PkPk/Z 103kHz kPl 207Kz

Audio Spectrum  Frequency |EEEsEi Ve Ref Lev -10.00 dBm E]



9. SVA A —T 1A fi2#T {6

e T T7AILTRHWNBIEE :

o UTFTOI7AILERANTLCEZEWL
C:¥SignalVu-PC Files¥Sample Data Records¥FM Audio Analysis.tiq

« ERICIEBTZTHTET HEHE -
- BEALOEEDEY ) v I LET
- RFAAIZEEEZAALET
RSATER—FZFRTHEIE. FMOS U TER8(TSEET
o ERIRICEDLETHIDERE - RINVEERELET
(TEAR— FDFE : FILEKEE2.4453GHz, X/\>1MHz)
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9. SVA A—T 1A & 2EFIE 1/2

- BELHOSF FTA4avE Iy L.
Audio Analysis?" i ”Audio Spectrum”,
"Audio Summary’Z:EIR L FT

« ThUSDAEIFIER I
“Remove” L. &Iz

‘OK'EH Y9y LES

I\ Select Displays

||
@

Choose any combination below, or use an Application Praset.

Application Presets...

Measurements: Available displays:

General Signal Viewing
RF Measurements
Analog Modulation
GP Digital Modulation
Pulsed RF

Audio Analysis
Bluetooth Analysis
WLAN Analysis
802.11ad Analysis
LTE Analysis

P25 Analysis

OFDM Analysis
Tracking Generatar
Return Loss

Selected displays:

Audio
Spectrum Sumrmary

[] *Hide unpurchased measurements | Rk

‘ Cancel |
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9. SVA A —T 1A & 2{EFIE 2/2

- BEELBHLVEETHORTAa0E7 )9 L,
BREVDAVEDZEHLET
 Signal Typem o, EBDERARZTERLET
TER— MESDIZE : FM
’;‘sg‘cﬂtmm [ arams1 |[Params2 ][ Audio Fiters|[ Scale [ Prefs]

Settings
Signal Type: | FM Carrier Freq Error: | -358.449 Hz | [+] Auto
Direct
Audio Bw: | AM REW: | 40.0 Hz [] Auto
PM
Ref Audio Freq:  rerasr ez 2] Auto RBW Filter: | Kaiser
Defaults

* Audio BWIC T, EEDERFEIEZRELETT
FER— FIEEDHS : 100kHz
’;‘;‘gicutmm W| Params2 | Audio Fitters|| Scale || Prefs|

Settings
Signal Type:  |FM Carrier Freq Error: | -704.765 Hz | [«] Auto
Audio BW: | [IEGE RBW: | 200.0 Hz Auto
Ref Audio Freq: | 999,997 Hz Auto RBW Filrer: | Kaiser
Defaults

9 v4s L. SettingsyA > RYEMALET
BUTIL - D7AIEIRDIGE. ®Repay v 20 ) v LET

@ :



9. SVA A —T 1A 4T BIEFRR 1/2

e F—TaF - ARY S LEM
- @HD (Harmonic Distortion, EXE R D SR EDEH) &
¥ NHD(Non-Harmonic Distortion, Z2AKFFE#. SHBELUNDEH)D
FEH/ILRNILEEH Y —F T &—EXRTR

+Peak Normal

= 100 dBHz )

_ dB/div:
“ 10.0dB

i Audio BW:
= 100.000 kHz

Table

ST
L oo

——a

ﬁz““

]

—_%-:qg'
—

5 !
Ii I
0.000 dBHz2

& [0.0000 Hz = |100.0 kHz
Harmonics |1 2 3 4 5 6 7 8 9 10 Ll 12 13
* | HD Freq (... . 11.000k c
HD Level ... 96.99 dB... -89.29 -91.63 -90.28 -77.45 -84.42 -74.98 -75.62 -74.49 -74.76 -75.37 -73.60
NHD Freg... 93.000k 83.025k 91.025k 62.950k 99.000k 76.975k 87.050k 95,925k 73.200k 87.975k 94,150k 58.025k
NHD Leve... -53.06 -53.92 -534.42 -534.99 -55.10 -55.30 -57.56 -57.87 -58.21 -538.47 -58.58 -58.60
[« T ] 2]
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9. SVA A —T 1A f&#T BIEFRKRE 2/2

s F—T4F - YT VEME

o A—T 14 AEKREKE. SINAD, SINLE,
THD(Total Harmonic Distortion).
TNHD(Total Non-Harmonic Distortiono)%; £ & #{E TXR R

= Audio Summary - FM = ::3)

Carrier Power: -7.08 dBm SINAD: 38.93 dB
Carr Freq Err: -1.162 kHz Mod Distor: 1.131 %
Audio Freq: 999,997 Hz S/N: 40.83 dB
+Peak: 102.718 kHz THD: 0.046 %

-Peak: -103.186 kHz -66.79 dB
Fk-Pk/2: 102.952 kHz TNHD: 0.616 %

RMS: 71.176 kHz -44.21 dB




10. SVT R J BT
- EEHL IIENARETAETCOREZEEAT

= Freq Settling
%ﬁtiﬁ ¥ Trace 1 Show +/-Peak Mormal Clear
& 3.1000 MHz DT BRI,
SR BERT SMHET |
BEEHIhET
M A—\
iToIeranceI / \J I I R
Position:
* 600.00 kHz

e

AERTR

/ ODZL
ikt A RDSDEN) T R
-1.9000 MHz DT WRIm-UR period fe il ;- B
o Posttion: -18,157 us o Sale: 173.500 us

Settling Time: 43.50 us Settled Freq:  2.448382 GHz
from Trigger:  48.68 us

Lk




10. SVT €M) bR BmaoHLA

« M UURRAIENIEE L.
RF Measurements h 73 OH(Z, 2iEEHY FT
“Freq Settling” : BliR#E 1) 2T
“Phase Settling” : itz ~') >4

s Select Displays El=] 3]
Choose any combination below, or use an Application Preset. l Application Presets... ‘
Measurements: Available displays:

General Signal Viewing
Analog Modulation m
GP Digital Modulation
[RE Measurements | CCDF Chan Pwr  iFreq
OFDM Analysis and ACPR
Audio Analysis
Bluetooth Analysis m M m
LTE Analysis
P25 Analysis Occupied Phase SEM Signal
Pulsed RF Bandwidth Settling Strength
Tracking Generator
WLAN Analysis M
Spurious

Selected displays:

0K ‘ l Cancel ‘
|




10. SVT M) >

5 s OF

e Define® JA. Tolerance%%Z %25 _ & T,
FIRB/GHEDE ) D TDHEREXZZEZDSCEMNTEET,

Settling Time
Settings

Restore
Defaults

Define | Time Params” Mask || Traces” Scale || Prefs|

R ERH

Meas Freq: |2.44680 GHz Target reference: | Auto

Meas BW: (10.00 MHz < Tolerance (+/-): | EIEINAEH )

actual 10.00 MHz

e Mask® Tmh5I(&.
TR ~TALD
EHELTEET,

Pass v Tracel [v]Show +/-Peak Normal Clear
& 5.0000 MHz >

. Position:
= 0.00000 Hz
.5.0000 MHz Data from warm-lup period
T
« Position: -18.157 us
Settling Time: 43.50 us Settled Freq:  2.448382 GHz

from Trigger:  48.68 us

Settling Time [ Define|[ Time Params|| Mask | Traces|[ Scale |[ Prefs

& Scale: 173.500 us

Settings

Mask time reference

Enable mask test ®) Trigger

() signal transition

Restore
Defaults

Time

Start 1: |0.0000 s

Limit (+/-)

3.200 MHz|

Start 2: [50.00 us |

[soo.okHz |

Start 3: [100.0 us |

[so0.0kHz |

Stop: |201.4 us
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= K = 3 N
11. SV54 {E58EA/ D EEEgEA T a Y
FYRI - T—AR—IHEREIZINZ . SVEAD CHFIBATRIZUTO#MEENEMENET
E50DBHRHERRE
DTFIL s T—AR=—R([ZEZONEBRE - Fr o)L - BIRE - wEEERICMZ .
ARG FSLMIKIERESEBI A ENTELLIIZHYET
SEHALTWBESNEDHREDOEDTH S h.
DOFIL s T=AR—ADERE - FEHE - BIRBEHRNSBHBAINTETET
EBIRABERAT—EN—XDERK
BIESINEBNERINBEEHN. EHBREEH. FIEXRMDIESH.
HBAILPTWESRAERT —EIR—REERTHENTEET
ERR LSRR T — 3 R—RIFCSVEX THRE - FUHE LMAIEETT
KBBITDITFIL - T—E3R—=XE, ERAYV—ILTHRETIVLENHYET

"».r'.,l\’ Q MAs,
N 1 0
PO v \
AN J

= Ay T EEERGD
REKD 1 IR

. EERHESND
NI -

RIRMAE
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11. SVBAFX T a v REMERAFIE

1. AZa—n"—0OViewz2 v L, _ | -
Signal Survey Toolbarz 2 ') v 2 = T

Reference:  DPX Tracel (=]
Tabe areferance, &t ace mest be vidble in s daplay.

B 400 - c an Adc:
LT | ! | | Delate Al Regions -

2.  EETFICEMNI=Signal Surveyy —JL/A— D = = = = | e
Create/EditZ 4 ) v ¥ L. s Gise= e ——
EXR & 74 5 BIREEE 7 # IR e —_— m—

aann . = I

3.  Signal Surveyy —JL/A\—® DDefinex® 2 ') v L.
HAEMREHATAE SN EZESORRKRNAS, |
T—AR—ZANEHTRLIYFTH l Bl
ES%4 T&imt (FTERTIELTE) I s = |

|
|

& OF  874.90 HHz & Span: 40.00 MHz
Selected Regian
Cassficaton: HNane

Signal Type: Mok 52t

4.  Signal Survey ¥V —JL/N—®DClassifyx 2 ') v ¥ .
E LIZBENRBRE LI,
HARRBZTEE S~
Permitted: 1§ 5 AR S h 581 -~k

Unauthorized : & S 75 LViEE | S~ o
Unknown : SR&10{E S4aHE: ' >

w Treal B Show -+Peak Momal |- |
.

*aewe -

(aatsecat | =

et |(TE 1M
e = Permtred (LTE v
(D2 SV [Ragan | murvey Sumry | Preferances| | x | 2 Poviared | CTE S
Sgral Types Bandwdth: 4
e LTE 1M oM v
stral santart [ b Sgnst Standard LTE Band 18 Bl Channel 5999 [ Seket Chamnel x
F T Channak: i % f
T T —— T — |Sond Survey | CrestelEdt... || Defoe || Oomsly... Selected Regon: [ Vet D [oeke)  [X]
|DFK Spacoum  Erequency 874.90 Wiz Reflev 40,00 cBm Span 00T Res BW SWRC  |[Mokes Traces R

(ChanMav  Sgnd Sendard [LTE Band 10 =l thannel 5999 | [ Select Charmel [ %]
|sgnal Survey [ CreatefEdk., Defe. | [ Gassy., | Selected Regen; <3 1afl = [Deke] (%]
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Thank you
for your attendance!

Telfronix

A Tektronix Company

www.tektronix.com/ja
www.keithley.jp/

L1 Twitter @tektronix_jp
B 1 Facebook  http://www.facebook.com/tektronix.jp
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