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Agenda

* SignalVu software Introduction

« Wireless signal analysis using SignalVu software
« WLAN (IEEE 802.11 a/b/g/j/p/n/ac)
 5GNR

« Multi-Channel RF Analysis
* Advanced Pulse Analysis

* Demo

» SpectrumView for pulse radar with multi-channel RF analysis
« SignalVu for pulse radar with multi-channel RF analysis
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RF Portfolio

High Frequency <70GHz

Sub 10GHz

N
DPO70KSX: 200GS/s, 2 Ch.
Freq Range 13GHz to 70GHz
SignalVu-PC

J
RSA7100B: )

Freq Range 26.5GHz,
BW: 800MHz, PN= -134dBc/Hz
(CF=1GHz, offset=10kHz)

SFDR: 65-t0-80dB, SignaIVu-PC/

(" RSA5/600A: USB SA h
Freq Range: 18GHz
Capture BW: 40MHz

\__SFDR: 70dB, SignalVu-PC Yy,

(MSO6B Series: 50GS/s, 12b, SCP

Freq = 10GHz, PN=-160dBc/Hz
(CF=1GHz, offset=10kHz)

\BW: 2GHz, SpectrumView /Signa)I/

RSA306B: USB SA
Freq Range: 6.2GHz
Capture BW: 40MHz
SFDR: 65dB, SignalVu-PC

= _ = G bl o0t
—
AWG70k: 50GS/s, 10bits, 1-2 Ch

Freq Range: 20GHz, BW: 15GHz
Output range: -70 to +18dBm

AWG5k: 5GS/s, 16bit, 8-32 Ch.
Freq Range: 6GHz, BW: 2GHz
Output range: -80dBm to +10dB

SignalVu: WLAN, BLE, LTE
OFDM, PN, Pulse Modulation,
3D Spectrogram, DPX

Spectrum View: DDC per ch.
Spectrum Analyzer, RF Trigger
Amplitude, Freq., Phase vs time|,
Correlate freq and time domain

Spectrum Analyzer (SA) / Scope

Signal Generator

Software




______
SignalVu VSA Software

OSC only

Real-time 802.11xx
spectrum WLAN
analysis analysis

5GNR Multi-Channel Pulse Radar
analysis analysis analysis

[ I —

USB Real-Time Signal Analyzers (RSA) Performance RTSAs Advanced Signal Analysis Oscilloscopes

Wideband 1Q recording
and analysis, for full

Ultra wideband multi-
Instrument (scope,

Powerful, affordable,
compact 1Q analysis, record

& playback, for field, lab,
and production use

spectrum analyzer, VSA)
1Q analysis for lab use

design validation and
production use




—
SignalVu VSA Software

—

Magnitude, phase,
frequency, pulse
and EVM time
domain analysis

o

i Mwﬂﬁ Ilr

High resolution,
FFT-based
spectrum analysis

Demodulation &
signal quality (EVM)
measurements




One user interface, many instruments
SIGNALVU(-PC) SOFTWARE CONFIGURATIONS

BW

RSA306B, RSA500 USB Real-Time Signal Analyzers USB 3.0 to a Windows PC with SignalVu-PC Free 40 MHz
and RSA600 (RSA) installed.
RSA5100B Performance Real-Time Signal SignalVu runs directly on the RTSA Free 165 MHz
Analyzer (RTSA) operating system
RSA7100A Performance Real-Time Signal 2x PCle USB 3.0 on front panel to a high Free 800 MHz
Analyzer (RTSA) speed RAID controller with SignalVu-PC
installed
5 or 6 series MSO Touch screen Mixed Signal a) SignalVu-PC runs directly on the 5/6 Requires 0.312- 2 GHz
Oscilloscope (MSO) Series operating system (Option 5/6- 1.) Connect (CON)
Win required) or 2.) Opt. SV-RFVT, and optionally
b) USB2.0to a separate Windows PC 3.) Opt. 5/6-Win to run on scope
with SignalVu-PC installed Windows OS
MSO/DPO70000SX/DX Performance Digital, Mixed Signal, SignalVu runs directly on the performance Requires option SVE running on the 70 GHz
MSO/DPO70KC and Mixed Domain Oscilloscopes oscilloscope operating system oscilloscope
MSO/DPO5000
DPO7000

T :



SignalVu-PC with 5/6 Series MSO
COMPREHENSIVE MULTI-DOMAIN RF ANALYSIS
= General Analysis (Opt. CON, SV-RFVT, WIN)

— Spectrum, Spectrogram
— Amplitude, Frequency, Phase, 1Q vs. Time

ek SignalVu-PC - Hopping Waveform.tiq
| & Fle Vew Markers Setwp Presets Toos Connect Wndow Heb

E:r.\’f\ USSP

E
i
Overiap: 93 %
_ Timefd:
*819us
_ RBWY:
= roomrz
O vew:
O34

= Analog Modulation = :
— AM, FM, PM analysis T — '
= RF Measurements - . '
— ACLR, MCPR, CCDF, OBW, Phase Noise, Spurious, Mask Test i
— Settling time — freq. & phase (SVT) — e ol
= General Purpose Modulation (SVM) e T
— 25 modulation types (nNFSK, nPSK, 256QAM, etc.) | _ L T — i
— EVM, Mag/Phase Error vs. Time m " WW\
— Symbol Table, Constellation - LY Lindls
— Signal Quality, Demod 1Q, Eye Diagram, Trellis Diagram . 1@—
= Pulsed RF Measurements (SVP) ) e
— Pulse Trace, Pulse Trend, Pulse Table S nm oo dmooo e =2
— 27 different pulse measurements: Power, Rise/Fall, PW, PRI, e | P
Freq & Phase Deviation, Accuracy, Impulse Response, | *= R ol o e
Overshoot, Droop, etc. o -
EVM s Tme  Frequency |1.000 Ghz Ref Lev -0.01 dBm | Meas BW 381.2 Mtz (Varkers) Traces] KF




Advanced Analysis Options

Option SVP: Pulse Measurement Suite

Option SVM: General Purpose Digital Demodulation
Option SVO: OFDM Analysis

Option SVA: Audio Analysis

Option SVT: Frequency / Phase Settling Time

Option SV23: WLAN 802.11a/b/glj/p

Option SV24: WLAN 802.11n

Option SV25: WLAN 802.11ac

Option SV26: APCO P25 Phase | & Il Tx Measurements
Option SV27/31: Bluetooth BLE Tx Analysis / BT5
Option SV28: LTE RF Downlink Measurements

Option CON: Live connectivity to MDO4000B oscilloscope
Option MAP: GPS driven data collection on a map
Option SV54: Signal Classification

Option SV56: Playback of streaming data files

Option SV60: Return Loss, VSWR, Distance to Fault

Measurements with base SW (SVE)

AMPL 1 Iﬂ'
¥ I

Amplitude vs DPX Frequency  Phase vs
Time Vs Time Time
RF I&Q wvs Spectrogram Spectrum Time
Time Ovenview
i}
Chan Pwr MCPR Occupied
and ACPR Bandwidth
B EE 2
SEM Spurious AM FM PM




WLAN (IEEE 802.11 a/b/g/j/p/n/ac)



WLAN Transmitter Test(Opt. SV2C/SV2CH)

Key Features:

* WLAN spectrum and modulation transmitter
measurements based on IEEE 802.11

a/b/glj/p/n/ac standards

« The WLAN presets make the Error Vector
Magnitude (EVM), Constellation, and
Spectral Emission Mask (SEM)

measurements pushbutton

« The WLAN RF transmitter measurements
are defined by the IEEE 802.11 of the
standard. Analysis of 1024-QAM 802.11ac

signals is also possible

ek Signalyu-PL - B02.1]

ae_160MHz_example tig

3 WILAN Sumenary

Standard: 802,105

kS Yu-#L - 8 lac_ example ty
(-l- Fl2 View Markers Setup Presets Took Connect Window Heb

BEe»H O Y NIMS o [F
E;'-:/ AV Su

Bancvridth: 160 MHz

Burst Power:  -15.07 cB  Peak-to-Average: 1255 SIG Da Parity: e
Burst Index: 1 1Q Origin Offset: 55,65 08 Rate Reserved dBic:
Frequency Error: <1437 % Common Pilot Emor: 0,395 % Length Parity “woe
Symbol Ok Error: 0.281 ppm Tail 0 REW:
¥ sp0ue
EvM VHT-5I0 A D, CRC: Pass Cvew:
Al Piots Data ow Reserved 1 1
RMS .01 8 220d 30.01d3 s1ec 0 Group 1D 0 Segmer
Peak 2457 B 27568 24678 Nsts 0 Partid AID 0 1
PkBSym/Sub 85 [ 250 86 [ -231 B6 | 250 TXOPPENR Resorved 2 1
3 Short GI Short GEDEs O
Avo M B0 FEC Coding O LDPCEX 0
1c61  Busts MCS Sembm O 1247 >
= 51 1 [Auscscas o CF 52500 Spant 200.0 M-
o
Tanelche:
57w
BW:
SO0k
VEW,
130
Pos :
“g2dv
L futoscdla =
WLAN Sur Frequency 25000 GHz Raf Ley -32.00 dBm
Stopped Acg BW: 20000 MHz, Acq Length: 572673

10



WLAN Transmitter Test(Opt. SV2C/SV2CH)

License structure:

SV23 SV23NL-SVPC  |NL WLAN 802.11a/b/g/j/lp measurements
SV23FL-SVPC  |FL

Sv24 SV24NL-SVPC  |NL WLAN 802.11n measurements (requires SV23)
SV24FL-SVPC  |FL

SV25 SV25NL-SVPC  |NL WLAN 802.11ac measurements (requires SV23 and SV24)
SV25FL-SVPC FL

SV2CFL-SVPC

SV2CNL-SVPC

WLAN 802.11a/b/g/j/p/n/ac and Connect to 5/6 Series MSO or work with Spectrum Analyzer of
acquisition bandwidth <40 MHz

SV2CHFL-SVPC

SV2CHNL-SVPC

WLAN 802.11a/b/g/j/p/n/ac and live link to MDO4000B to work with analyzer of
any acquisition bandwidth

802.11
Z2ES

802.11-
1997

ac

19974 1€

19994 9

19994 9

20034 1€

20094 10

20124 12

Fo4

(GHz)

24

3.71Al

24

24

2.4/5

20

20

20

20

40

20
40
80
160

11



SGNR




Signal Analysis for 5G New Radio(Opt. 5GNR)

SGNR MEASUREMENT PACKAGE AVAILABLE IN SIGNALVU-PC

e Recommended for 6 Series B MSO
(FR1) and DPO70000SX (FR2)

« Demodulation and PHY-layer signal
analysis of 5G New Radio
uplink/downlink based on 3GPP
release 16

« Supports these key measurements
 Error Vector Magnitude (EVM)
« Adjacent Channel Power Ratio (ACPR)
« Channel Power
« Spurious Emissions Mask (SEM)

| IR Consteliation,

Number of Componen t Carriers: 1
Component Carrier Index: 1
Cell Identity:

Frequency Error:

Composite RMS EVM Mean:
Composite Peak EVM Maximum: 1.021 %

1.406 kHz
0.286 %
2 5

Error Vector Magnitude

| HR Channel Power. @@'
& 425 dBm s
&m 144 -
) dB/div: -33.1 -
934 0B
-51.8 -
-70.5 -
-89.17 dBm

& CF 2.00000 GHz & Span 11.25 MHz

Total Agg Power: | Resu
Absolute power -14.884 dBm

-14.884 dBm

(as] [ce]

Relative power |0.000 dB

fts Carrier 1

Channel Power

Adjacent Channel Power Ratio
(ACPR)

Spurious Emissions Mask

13



5GNR Key Features(Opt. 5GNR)

THE 5GNR MEASUREMENT ANALYSIS OPTION ENABLES YOU TO EVALUATE TO 3GPP STANDARDS

KEY FEATURES

Analysis of Uplink and Downlink (FDD and TDD) frame structures
5GNR measurement displays
Summary table with all scalar results for EVM, SEM, CHP, ACP measurements

Coupled measurements across domains with multiple markers enables in-depth
analysis and fast troubleshooting

Save reports in CSV format with configuration parameters and measurement
results

Configurable parameters of PDSCH or PUSCH for each component carrier

For downlink, supported test models for FDD and TDD per 3GPP specifications
Up to 1024 QAM analysis

Automatic Cell ID detection for Downlink waveforms

Q 14



B Output Power Level and Dynamics

B Transmit Signal Quality
B Unwanted Emissions

EVMvs. S

Occupied
Bandwidth
(OBW)

Spectrum
Emission
Mask (SEM)

Channel
Power (CHP)

CCDF

fek Signaivu: PX A

[-t Fle View Markers Setup Presets Tools Connect Window Help

Tektronix

- ® Replay v ** Run s

v Vectors # RMS EVM Pel Clear ;lI

| CC Index: 1 7 Trace 1 (£ show 10.092 ms
K 100 %
& 0.651 % >l
629 # 30008
607 13.80 %
586 0.0001 %
Position 564 © Start: 0.00 dB Stop: 20.00 dB
® 0543 % 543 Avo: 26.34 dBm 36.77 % Pk/Avp: 11.93dB
Autoscale # Start  0.00 Symbol @ Stop  13.00 Symbol % 10 1 0.1 0.01 0.0§01
Selected Trace Results: RMS: 0.580 % Peak: 0.610 % dB  3.66 6.71 849 0.76 1.4

NR Occupied B:

Pass LJea;:
o -50.55 dBm E-
®m [ M 654

& CF 3.50000 GHz

& Span 100.0 MHz

# Pos 3.5000 GHz # Scale 200.0 MHz

Total Agg Power:
-26.284 dBm

Rasults CGamer 1
Absolute power | -26.284 d8m
Rebtive power | 0.000 dB8

Start Frequency: 3.451 GHz Occupied Bandwidth: 97.343 MHz

Stop Frequency: 3.549 GHz

Absolste Power: .26.311 dBn

Pass 0.0%
« 43.80
dBm

@ -3.15 d8Bm

Number of Component Carmers:
Component Camer Index:

Cel Identity:

Frequency Eror:

Composte RMS EVM Mean;
Composte Peak EVM Maximum:

Pass
& 567 dBm
dem N

dB/di:
“ 10.0d8

-109.7 -« «
.' Autoscale

Abs OFf Power Before: -72.788 dBm

Abs Off Power After:  — dBm

Link direction: Upink

& Postion: <490.000 us

[ Modutstion Accuracy [ACP | G [ SEM | [0BW][PVT]

1

1

0

172,863 mHz
0.580 %
6.931 %

Power vs.
Time

& Scale: 10.092ms

Abs On Power: -26.281 dBm

Burst Width:  9.950 ms

Number of component camers:

Results Table

( [ Measurement Results Carmes 1 [
- dB/div: bt 1
@ Pos 3.5000 GHz @ Scle 309.0 MHz [ "ﬂ: Cell ID 0
. - Carrier Offsat 0.000 Hz
Total Agg Power || (_)Haet ﬁtart Frgc _s;oo Freq 1Peak Abs | * W Total Agg Power: | Adjacen Freq Bandwid Lower Lower Upper  Upper | :(o*ooste RMS EVM Mean 0.580 %
.26.31 dBm rjou -15.000 kHz -085.000 kHz -101.63d8m A1 M 26.31 dBm Channel Offset Abs Rel Abs Rel || Composie Pezk EVM Maxmur 6.931 % ﬂ
12 -1.500 MHz 4500 MHz -94.02 dAm WL 100.... |98.31 ... |-744... 48.16... -74.26... | 479...
" re
[ [ <l 1 2 e ¥ L. 200, 98.31 ... |-74.0...  47.69.. -73.65... 47.3...
NR 0BW Frequency 3.50000 GHz Ref Lev -13.00 dBm [Markers| [Traces| C8
l Stopped Acq BW: 1.00 GHz, Acq Length: 13.292 ms Resl Time  Power rJ I

Adjacent Channel Power (ACP)

15



Modern technologies require modern test systems

Modern Technologies ||~

Test System Needs

16



SignalVu Multi-channel RF Analysis



Multi-Channel RF, 1Q, Pulse Analysis ———

Applications:
« Uplink/downlink systems
* Phased array transmitter calibration / validation

« Multi-channel or multi-frequency radar transmitter
validation

* |Q-based downconverter validation

Key Features:

« Up to 8 simultaneous phase-coherent RF inputs,
independent channel controls, and RF vs. Time
triggers

« Supports RF, 1Q or differential 1Q signal sources

« Advanced pulse analysis with 31 automated pulse
parameter measurements and statistics for multi-
channel radar or EW systems

6 Series B MSO

Frequency range: 10 GHz on up to
4 channels, 5 GHz on 8 channels
DDC Analysis BW: 1.25-2 GHz

ek

& Fie View Markers Setup Presets Tooks Connect Window Hep

BEHeYERDELMNINS P

SignalVu-PC_

® =® = =
™

Posttion:

© Postion: -3.730ue Scale: 7460 us | Autoscale |
Moc 8364mV @ S0.0ns Mm:  62.20mV @ L400| Max 73.09mV

Spectrum Frequency 1.000 GHz Ref Lev 0.00 dBm Span 40.00 MHz Res BW 300 kHz |Markers | | Traces Q

Stopped Acq BW: 40.00 MHz, Acq Length: 8654 us Real Time | Free Run P ‘

Supported in SignalVu-PC using the 5 and 6 Series B MSO 13



« Simplify the testing of complex RF scenarios with up to 8 simultaneous
 Independent channel controls
 RF vs. Time triggers



Configuring up to 8 RF Inputs has never been easier

Launch all needed measurement
displays

e Assign sources and channels

e Configure RF settings to any scenario

Independent RF, acquisition, and analysis
settings for each source




Independent RF channel setting controls
MAKES COMPLEX SCENARIOS EASY

Center Frequency

« RBW l ST TRRIET " = — ‘ L ‘ _' |
. Reference Level : ’ ol

AESA RADAR




Independent time gating for each channel-source
FLEXIBILITY TO CONFIGURE FOR ANY SCENARIO

« Each source has its own “Time-Overview” display
with adjustable windows to independently gate:

o Acquisition time

o Spectral time
o Analysis time

AESA RADAR

- .




Coupled markers between signal sources
ANALYSIS & MEASUREMENTS MADE EASY

Correlated marker navigation

o Rapidly view time, frequency, phase, or power differences
between channels

« 4 + 1 peak markers per display

Use Case — Monitoring RADAR Test Systems




Configure triggers directly from SignalVu
TIGHTLY INTEGRATED WITH THE 6 SERIES MSO

« Seamless oscilloscope control
« Unlock full potential of your MSQO's trigger settings

« Debug and analyze complex problems with
amplitude and frequency vs. time triggers

Use Case — Monitoring Radar Test Systems

y — .

A ¥y
~
v

l'il“ir:_) tg i
O} mEn i nmmy




 Directly measure baseband signals by configuring each channel source
as 1Q or differential 1Q



|Q-Based Downconverter RFIC Test

* Many RF systems rely on IQ-based modulators and demodulators to increase RF bandwidth with lower-
speed ADCs/DACs

o These devices can be baseband 1Q, or complex real 1Q, or differential IQ

« Testing of these ICs requires multi-channel measurement interfaces, like scopes, to perform RF
measurements on the incoming signals and determine the quality of performance

Key measurements:

RF_INA

RF_IN2

Example DUT: ADMV4540

MASTER BIAS AND AUXILIARY
TEMPERATURE SENSOR GPIOs

LNA1

B e

10UTx
VTUNE

LNAZ

ADMV4540

LO
AND
PLL

ot e

CPOUT

REFy
MUXouT

QOUTx

LOOP
FILTER

Voltage

Power (for measuring Rx
Gain A)

IQ impairments (image,
LO)

Modulation accuracy
(EVM)

26


https://www.analog.com/en/products/admv4540.html

SignalVu supports RF, 1Q & Differential 1Q

USE THE 6 SERIES MSO FOR ALL YOUR TEST NEEDS (RF OR MIXED SIGNAL SYSTEMS)

* Analyze | and Q signals on two channels, or
differential | and Q signals on four channels.

« Adjust skew and gain differences between
channels (Correction of 1Q errors)

« Key Measurements: 1Q impairments, Gain
Imbalances, Modulation Accuracy (EVM)

MASTER BIAS AND AUXILIARY
TEMPERATURE SENSOR GPIOs

10UTx

VTUNE

CPOUT_ | LOOP
" |FILTER ~ A ¥y
REFy

__suiom | dervime
r_.u 7 1
MUXOUT @ ” eoos] B
QOUTx | e -
s e wmmTw ’

RF_IN1

RF_IN2

ADMV4540



https://www.analog.com/en/products/admv4540.html

* Analyze 31 automated pulse parameter measurements and statistics
for multi-channel radar or EW systems



Radar characteristics reveal capability and likely source —
sailboat, battleship, passenger plane, bomber, missile, etc.

— Pulse-On |—

] T

Pulse Top On/Off
_’\ Amplitude Ratio

\ Pulse-Pulse Phase

Peak
Power

{ Pulse-Off

Pulse Repetition Interval (PRI)

RF Engineer’s tasks include measuring radar RF pulses with respect to frequency, modulation,
rise/fall time and pulse repetition interval (PRI), duration and amplitude to judge if they fulfill their
requirements

T 29




Advanced Pulse Analysis simultaneously on all channels

AUTOMATED ANALYSIS FOR COMPLEX PULSE SIGNALS

» Automatically characterize pulses with up to 31
different vector and scalar measurements

» Pulse table presents results of all measurements

 Statistical measurements like histograms display pulse
measurements over many pulses

 Individual pulse traces available for all measurements
» Save results or export as .CSV for further analysis

*Capture pulse trains of up to 10’s of seconds long by leveraging the hardware
DDCs on each MSO input.

o .

"y
.,‘

"HASdB854 =




Advanced Pulse Analysis (SignalVu Opt. SVP

v Analyze 31 automated pulse parameter measurements 1] i ComutatosSeatics Taba =@

and Statistics Over mi”ions Of pUIseS for deep inSight into Sn:st_n:s_..i.'.-; e ] Width .ﬁx:pl": P-P F Dif# Ska Drzap Dty |F-'-I:-: P Rap Farta I:-:I::I:F::l
. . . . . fuhl Pulses 1181658 1181321 11815321 11E1058 1121531 1181658 1181658 1181331 118163 7}
multi-emitter pulse train behavior (with upgrades to

3001176 us LI7533 me o0l ... e 0053 L.01222 GHr  2.53 dBm L7971 kHr 9.0
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F ... SOVIE.. BIOIOIS. 2 & ... .. B BRGR00E ..
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123743 W 20,0008
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e Pulse Statistics Table a1

Histogram and Pulse-Ogram™ to show outliers, target range, and speed



,,[.NEW] Analyze 2+ RF pulse trains simultaneousﬁllv

I& Fle View Markers Setup Presets Took Connect Window Hep
| YT U MNIVNS O (P

Tektronix
@88 ®Repby v =Run~v

= . Time Overview 13 =
” Trace 1 i) Show  +Peak NormalCiear | | Time: 29.6 - & 200u _
& 0.00 Linked 0.6 v Resuk: & 2 dBm i
> Width . 1 d: 3
dBm > Autoscale (& 1
I Offset: -10.4 - -
0.000 s ) ) Total Pulses: 4 A
dB/dv: 2 304 - § & Puke 1 Max: 20.00000 us
el Lo0ge: 50.4 20.00000 us Max @ Pulse #: 3
- 2 -50. = ey
RBW: 1.000 ms Min: 20.00000 us
¥ 10.0 k2 704 -3 Mn @ Puke 2: 1 .
Autoscale & Stat & Stop 2.07500 GHz Autoscaia & Postion: -16§@ Scale: 2.400 ms 196 us & Scale: Trend < >
" S -
¥ Trace 1 v] Show +Peak Normal Cear | | Time: e 300u =
& 0.00 0.0 - Linked v Resuk: & 1 dBm v|f
8m 20.0 Rep Int v Autoscale (& 1 ve: 7
48 40.0 Total Pulses: 7 A
fdiv: & Pulse 1 1 3
o 50 Max: 199.99999 us
10.0 dB 009 199.99999 us w0
90.0 R Max @ Pukse #: 1
RBW: .0 \: s
® 10.0 kit Mn: 199.99999 us
R e 100.0 e— v Mn @ Pubke #: 1 v
Autoscale | & Start (& Stop 3.07500 GHz Autoscale & Postion: -16t & Scale: 2.400 ms -3.99 us & Scale; Trend 5 g
| = ® [
% 0.00 0.0 Linked = Resuk: * Ydgm w|f
2 v |2 :
e 20.0 Duty % Autoscale [% 1 le: 19
d8m 20.0 off —
( et
) e 40.0 Total Puses: 19 A
40.0 - -111.462 us ® Pube 1 ¥
g T -60.0 - e Max: 10.00004 %
® 10.0 dB 60,0 - Length: = 10.00003 % Max @ Pulse #: 18
REW: P 2.069 ms 80.0 - -107.86 d8m Min: 10.00001 %
® 100 kidr Mn @ Pulse #: 2
10.0 kHz =2 v
o -100.0 ol Trend ” >
Autoscale & Start €5 Stop 1.07500 GHz2 Autoscale » Postion: -16¢# Scale: 2.400 ms 38.1 us @ Scale:
< >
Time Overview Frequency 824.200 MHz Ref Lev 0.00 dBm Markclsl Traces O{
4

Stopped

400

Acq BW: 2.00 GHz, Acq Length: 2.400

ms

Real Time  Free Run
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SignalVu multi-channel software differentiators

Unlike competing vector signal analysis (VSA) software offerings, Tektronix 5/6
Series B MSO with SignalVu-PC offers greater flexibility and usabillity for fast and
accurate analysis.

 Independent RF controls like CF, Span, RBW across channels
 Independent time gating on each channel (Time Overview)

 Tight integration with oscilloscope triggering system

« Coupled and correlated markers across all 8 RF channels

 Full cross-domain analysis of time and frequency (simultaneously)
 Full simultaneous analysis of up to 8 phase-coherent channels




6 Series B Mixed Signal Oscilloscopes

MI\\U ‘| H|‘ ’le‘“‘

,,,,,

HORZONTAL

Zagag.

Up to 10 GHz bandwidth
Best signal fidelity with 12-bit ADCs and ultra-low noise
4, 6 or 8 FlexChannel™ inputs

Analyze and debug complex RF systems with these powerful, elegant instruments

34



Technology behind the Tektronix MSO

Spectrum View Spectrum Analysis

Time Domain

Signal Sample
Conditioning Processing

Trigger
System

[

Acquisition ignalVu Signal Analysis (VSA)
Memory Sar e =

tose — zai
& Fie Ve, Malen_Sep_PriesTods _Gavea Vindon b —
PHr " HOIERNSDE @D Olay - Oma~ |
Ll L] L

Digital
Down-
TEK049 Converter V\ Frequency Domain

________________________________

0 Patented architecture enables superior cross-domain analysis and triggering 35



SpectrumView
SPECTRUM VIEW ENHANCEMENTS FOR 4/5/6 SERIES MSO SCOPES _ |

|
% Ovetap:

1. independent acquisition settings in each ' :
domain | |
Center Frequency

Span
Resolution Bandwidth

2. Spectrograms on each RF input
View RF amplitude and frequency changes over
time
o To-be included with existing SV-RFVT or Ultimate
Bundle options

Horizontal

igge!
TTTTT

3. RF Measurements: o P AN N

Channel Power (CHP)
Adjacent Channel Power (ACP)
Occupied Bandwidth (OBW)

o 36



Comparison of RF analysis tools

* Multi-channel RF » Spectrum Analysis with familiar * Multi-channel RF

> Same or different frequencies controls on each channel Same or different frequencies
 Correlating RF to: gsz:}er Frequency « Comprehensive RF Analysis

> Analog Signals s RBW o Spectrogram

o Digital signals o |Q vs Time

o Bus signals » Spectrum Analysis vs Time > Ch Power, OBW, ACPR, MCPR, etc.

o Other RF signal > Freg/Phase Settling Time (SVT)

» Basic Vector Signal Analysis

* RF Triggering o RF Magnitude vs Time  Detailed Vector Signal Analysis
o RF Magnitude vs Time > Frequency Deviation vs. Time o Modulation Analysis (SVM)
o Frequency vs Time > Phase Deviation vs. Time o Pulsed RF (Radar) Analysis

o Standards (WLAN, 5GNR, etc.)
e Measurements on RF vs

Time




SpectrumVu for Pulse Radar
SignalVu for Pulse Radar
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« TEK Care Service Plan

« TEK Manufacturer Calibration
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TEK Care Service Plan
WHAT IS TEK CARE SERVICE PLAN?



” TEK Care Service Plan

4 WHAT IS BENEFITS?
- 1Y S22 Qo A AE R 2|H =X o &
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TEK Care Service Plan

H]2 M7t Bt

MODEL Repair Price TEK Care Price Cost Saving MODEL Repair Price TEK Care Price Cost Saving
MDO34 5,840,000 838,000 86% PEOT5A 2,800,000 243,000 91%
(o)
MDO32 4.810,000 673,000 86% PB243 2,820,000 393,000 86%
400, 1,350,000 °
MS044 6,400,000 79% P6245 3,890,000 528,000 86%
MS054B 11,000,000 1,390,000 87%
> P6248 5,600,000 772,000 86%
MS058B 11,000,000 2,320,000 79%
P7506 5,720,000 1,260,000 9
MS064B 17,000,000 2,030,000 88% 0 78%
()
MSOB6B 20,700,000 2,560,000 88% P7508 5,720,000 1:240,000 78%
MS068B 27,400,000 3,390,000 88% P7513A 5,950,000 964,000 84%
DPO5054B 10,100,000 1,580,000 84% P7516 6,010,000 1,620,000 73%
DPO5104B 12,400,000 1,930,000 84% P7625 12,800,000 1,580,000 88%
DPO7054C 12,400,000 2,000,000 84% TCP202A 2,040,000 268,000 87%
[o)
DPO7104C 15,500,000 2,500,000 84% TCP30EA 1,920,000 261,000 86%
DP07254C 20,900,000 3,370,000 9
84% TCP312A 1,920,000 215,000 89%
DPO71254C 37,700,000 10,900,000 71%
TCPOO30A 2,750,000 408,000 85%
DP072004C 54,600,000 14,100,000 74%
350, 268,000 °
DP072304SX 63,700,000 15,900,000 75% TCPASOD 2,350,000 89%
()
DPO73304SX 72,200,000 18,000,000 75% TIVPO5 5,350,000 1:430,000 74%
DPQO72304DX 59,500,000 14,900,000 75% TPA-BNC 1,180,000 255,000 78%
DP073304DX 63,700,000 15,900,000 75% TPP1000 1,200,000 315,000 74%




” TEK Care Service Plan

4 HOWTO START?

. 00| TEK Care Service Plan(Z2= 23 7|ZF Li)Z 0| &35t 4|
2 80| SA| 7ty & EY 7ts

« TEK Care Service Plan 72 @8 A| M2 AX|L|O{o| A =
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TEK Manufacturer Calibration
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TEK Manufacturer Calibration
WHAT IS TEK MANUFACTURER CALIBRATION?

- off d E2| M Z=AFRSOHE 2E 7|50 tieh WS

N L o - J —
LD A0 7|5 MY, 1 SR ol s T

=

0
>
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4 WHAT IS BENEFITS?

” TEK Manufacturer Calibrat

-t
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TEK Manufacturer Calibration

CALIBRATION : TEK VS KOLAS

u’d MH|A H|W HEZHA WA Ut WA
A A AT E Q0] SA HZAF A|AHE X
7 (Adjustment) SA K ZEZAR A|AE X
HAE ZQIE HZAFEE HA 2= =Rl
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Ai2|=e|o| M Loy 2|ZE H=EAEE HA &= UR o=
SH| Ol Al &4 =X 7ts 4 MH[A HIE X
HZAF 2d H|O|E 2t CalWeb Cloud A|AE! X




CALIBRATION SAMPLE

” TEK Manufacturer Calibrat
y

* Before
o After

4200-SMU Adjustment Result

RY:
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Calibration Range
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