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Modern signal-analyzer
technology used for efficient
EMI measurements

A solutionfor rapidlychangingequirements

Tomas Lange, Dipl. Ing.
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Requirement®r Signhal & EMC Analyzers

Why more than just
ospectrumo?

Front End,

Signal Down I\M/\J\M

Conversion

& Conditioning
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AnalogProcessing

Amplification
Filtering
Detection

Spectrum Analyzer Results
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DigitalProcessing

f
Frequency domain

Lt

Sampling,
Mathematical
Detection,
Calculations

-> Know the RF transmission quality

Vector Signal Analyzer Results

ag||ETTR

Time domain Frequency domain
0]
3H BE |
| T ﬂ%
0 code 15
Modulation domain Code domain

-> Know the information quality
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Agilent Signal/EMC Analyzer Portfolio

X-Serie Analyzer
CXA0 EXA3 MXA O PXA- MXE

2o Handheld N9OOOA, ..10A, ..20A, ..30A, ..38A
A\ @od® Class "‘ o "]
N9340B/N9342C A -
Entry Level - S
N9320B From3 GHz modéd mmWave
Fullsignalanalysis& EMC
= Currenti8,7,13 & 20 GHz_ e (12
; ' i classic SA + limited
5 NS \ale o3 signalanalysis& EMC
3 GHz
Classic SA WellestablishedegacySAmodels
features with ongoingpruduction& support
e.g.forextendedystemsupport
SA/EMGSeminar TL
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Traditional Spectrum Analyzer

Scalar analysis
Digitizing thevideo signal

Product detector
loss of phase
information

RF input ) _ _
attenuator Mixer IF gain IF filter

opet >—>vy€v~—> N vﬁv‘—r %
signal ~
Pre-selector, or % Video
low-pass filter o~ filter
> Local
oscillator l
Reference
oscillator
%L "
Sweep }
generator Display

Classisuperheterodyngwept spectrum analyzer

SA/EMGSeminar TL I
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Hybrid moderBpectrumAnalyzewith digital IF

hencator Mixer IF gain ERm e i ADC
s HW"% e +% =>—p|-; %{ L
Y
Vector data CAN be preserved é — N
(magphase or 1/Q) A -
Digitizing theéF Signal qenorato Display
- ADC DSP |—
Some troublesome operations Signal digitized after || Log amplfication o
RF downconversion || RBW filtering

and conversions are now
fast, accurate DSP

Envelope detection
Video filtering
Averaging

DisEIaE scaling

SA/EMGSeminar TL
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S : 500Msamplessomplex
Digital IF In PXA (anno 2010) 160 e bandwian
Single capture Multiple
playback
with 89601B

2 GB DDR?2
160 MHz BW (option B1X) - [ ]

Xilinx Virtex5 FPGA kg 22
=00MHz | ADCH 83K logic cells ]
Room for future growt CLK

400 MHz CLK
|

-" PCI bus (to CPU)

Realtime correction™
Downconverter
Resampler
Decimator
Arbitrary channel filter

Flexible output formats? 300
PCleconnection

AlQ,magphase E:AFKZ
Alogmagphase
Amagsquared)

SA/EMGSeminar TL I
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XXA0 Expandable Architecture

Wh at St o 9

CXA, EXA, MXR75W Power Supply
2 Expansion Slots
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50

6.3 cem) more de

RF input

| attenuator Mixer (F utu re) Expans | on
nput
S VY Preselector

.‘Lﬁ:;i'::%ﬁ:f’» & NewerWideBandIF, etc.

&8

PXA, MXE receiver:
450WPowerSupply Expansion Slots

$ !
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- N9038A MXE EMI Recelver In 30 seconds

CISPR 16&-1 2010
Compliant EMI Receivef

Compliant RF
Preselectior?0 Hz t

e e = 3.6 GHz in both EMI
\ ‘ M‘ e = = e | Receiver Mode an
H | " ’ SA Mode on
e ggg | Both Inputs
2= uWavepreselection
eee L above 3.6 GHz |

20 Hz to 1 GHz for 20 Hz to 26.5 GHz
Conducted Emissions for Radiated

(builtin limiter) Emissions

SA/EMGSeminar TL I
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RF Preselection (RF input filtering)
PUI’pOSGZ Help to prevent overload by reducing the total energy at the input mixer

The RIpreselectotracks the center frequency of the EMI receiver
The bandwidth of the RFeselectors wider that the widest RBW used

Useful in measuring broadband signals

lgilent EMI Receiver - Erequency Scan

RF S0Q  AC INT REF| SOURCE OFF ALIGMAUTO  |03:16:25PM Aug 03,2011
FREQUENCY SCAN  Scan
Smooth () Trig: Video 111

Scan Atten: 2 dB
Nar_row Iloand Broadband
signals

5 dBidiv Ref 56.99 dByV. signals

W
b

SRR I
B0 11 TR L e
0 R

Start 77.8 MHz
es BW 120 kHz VBW 1.2 MHz

SA/EMGSeminar TL I
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- X-Serieccommorfeatures

Premium X features available in all units

Fast signal analysis measurements

Runs same applications set

Code compatible (also with older analyzers)

Open Windows user interface

Most connectivity options (USB2.0, LAN, GPIB)
LicenseeXpandabldeatures

Preamps

IF Bandwidth

Measurement Applications
HardwareeXpandabldeatures

More IF Bandwidth

PC & associated peripherals

Easy Future upgrades

SA/EMGSeminar TL I
Fall/Winter 2011



Your Specialist for Test& and Cc & Network §
COMPLITER CONTROIS AG K4 4

—
Benefitsfor EMImeasurements

Dig IF Measurement Confidence: avoid measurement err
Good Dynamic Range
Speed improvement for throughput

No PC w/ EMI SW required for many {joempliance
scenarios

Tight integration with standard SA mode
Many different analyzers in one box (EMI & more)
0 U p g rahilllyd many S\Aenabled options

SA/EMGSeminar TL |
Fall/Winter 2011 %
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X series All Digital IF

Measurement confidence at all power levels

X-Seriesthe peak
Is above the
reference level,
but accurately
measures the
signal a96dBuV
Only thedisplayis
clipped.

Agilent EMI Receiver - Frequency Scan (Prototype - Limited Sale Allowed)

T Y e SEMSE!INT| SOURCE OFF ALIGN AUTO 06:50:36 AM Jan 06, 2011 .
Scale/Div 5.0 dB FREQUENCY SCAN  Scan Trece (A Amplitude
Trig: Free Run =11 PE I8

Atten: 10 dB

Smooth G o
— - RefLevel
Mkr1 2.999995 GHz ’ 80.00 dBpV

Ref 80.00 dBpV 96.284 dBpV
Atten (Meters)
10 dB

Scale/Div
50dB

HW Presel
Center
#Stap 3.005 GHz

Res BW 1 MHz VBW 10 MHz Dwell Time 10 us @ 5 kHz)

HWPresel
Adjust
0 Hz

SIG TRC FREQ PEAK AMPL QPD AMPL EAVG AMPL PEAKLL1 A QPDLL1A

T O A A B

More
10of2

status ! DC Coupled

djustment of the reference Is not required, higher throughput

SA/EMCGSeminar TL
Fall/Winter 2011
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TypicaPrecompliancBmissions Setup

X-Series Signal

Analyzer

o ST Tk
o - BEREE
a” 1 BEEEEe
o — e

i = F EgFE®

With N6141A

EMC App
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It |

To Mains

| LisN

Transient
Limiter

Close
Field
Probe

/

DUT power cord*

$

*Keep the power cord short to avoid

becoming an antenna
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Precompliancemost likely no overload conce

Agilent EMI Receiver - Frequency Scan

soeMoc [ : ALTGN ALITC 03:03:48PM Oct 26, 2011

Freq (Meters) 15.075000 MHz FREQUENCY SCAN  Scan Frequency
CISPR Free Run Smooth () =11 WAL
Scan

Atten: 0 dB Frequency
(Meters)
15.075000 MHz

Ref 70.00 dBpV
Trace 1Pass

Pass Midspan Freq
T T 15.075000 MHz

StartFreq
150.000 kHz
Man

Stop Freq
30.000000 MHz
Auto Man

Enough Headroom (30..50 d
even if attenuation is require
to prevent from BB overload

through lots of Dynamic Ran il n}\"' ”1 Lty ‘Nf""~'frW" ol i nsbeib

Scale Type

Start 150 kHz Stop 30 MHz (K] Lin
Res BW 9 kHz VBW 90 kHz Scan Time 925.4 ms( 9951 pts)

STATUS 1 DC Coupled

SA/EMGSeminar TL |
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ﬁ AGILENT-93f2398 - Remote Desktop

Il Agilent EMI Receiver - Frequency Scan
B e iSRGl
Start Freq 30.000000 MHz FREQUEMNCY SCAM  Scan METERS

CISPR Swept  (y) Trig: Free Run 1M
Scan Atten: 10 dB Atten: 10 dB

Select Range'

[JRange 1 [JRange 2 [JRange 3 [JRange 4 Range b Range 5
Start |a.000000000 kHz [150.000000000  |kHe (30000000000 [MHz [300.000000000  [MH: [B 00

Stop [150000000000 KMz [30.000000D00 M= (300000000000 |MHz |1.000000000 [aHz [1.000000000 GHz
REw [ [200000 H: [ [s.000 kHz e 120000 |He M@ 120000 |kHe e 120000 ke
Meas Time [ 14 [14.503 lns M [3s2000 s B (23887 lis M= 23887 lis M= 23887 lus

Step Size [ 100000 Hz [ [4.500 kHz E e [60.000 kHz M (60003 kHz B (60002 kHz

a ® F'tsJ‘REIW ® F‘tsIREIW ® F'tsIREIW @® F'tsIREIW ® F'tsIREIW StartFre
uto Rules q
[e__] [e__] [e__] [n__] 30.000000 MHz

Atten [10 |98 [10 |98 [10 |98 |10 |48 [10

Int Freamp | Of v ot v o v o v ot

Stop Freq
1.000000000 GHz

[1Range 6 [1Range 7 [1Range 8 [TRange 9 [T Range 10
Start |1.000000000 [aHz [1.000100000 [aH= [1.000200000 [aH= [1.000300000 [aH= [1.000400000 GHz

Stop |1.000100000 [aHz [1.000200000 [aHz [1.000300000 [aHz [1.000400000 [aHz [1.000500000 aHz
REW M@ [1.000 IMHz [ = [1.000 IMHz [ = [1.000 IMHz [] i [1.000 IMHz [ #1000 Hz
Meas Time [Z] (4] |20.000 |ms  Fw [20.000 |ms  Fwe [20.000 |ms Fe 20000 |ms Fle 20000 |rms
StepSize [ [100.000  |kHz M 100000 | e [100000 |kHz Mle 100000 |kHz M@ 100000 kH:

suto Fules| © PtsrRBw ® F'tsJ’FlEIW’ @® F‘ts.l’FlElW' @® F'tsIFlEIW’ O] F'tsIFlEIW’ Scan Ta%';
[0 1] [0 1] [0 1] [0 1] N

Atten [10 e [10 B [0

Int Preamp |0f-f V| |Oﬁ V| ‘Of‘f

Q, STATUS

SA/EMGSeminar TL q I
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ProverEMIworkflowmadeeasyfor convenience

Meters—Mkr
{Move Marker ta
Meters Freq)

[Move Meters to

Mkr—Meters
Marker Freg)

Mkr—List

Measure at
MEkr—List

Couple Meters
to Signal List
off

on

SA/EMGSeminar TL
Fall/Winter 2011

Snap to Meters
(Select Closest
Signal)

Agilent EMI Receiver - Frequency Scan

Freq (Meters) 100.135000 MHz

] e R e o R

[Prolotype - Limited Sale Allowed)
SEMSE!INT| SOURCE OFF ALIGN AUTO 0:04:35 PM Sep 17, 2010
FREQUENCY SCAN

Marker—

Scan ETERS
(5] Trig: Free Run > TYPE &)
Remeasall Atten: 10 dB DET Attenill0 dB
Mkr1 100.14 MHz | Frequency 1001 MHz Mkr—List
Peak  GF
Ref 106.99 dBpV/m 48.571 dBUVIM | ga7p 4749

Measure at

MKr—List
G |

Mkr—Meters

] (Move Meters to

Marker Freq)
e |

Meters—Mkr

(Move Marker to

Meters Freq)
Eeiie: s |

Meters—Signal

(Replace)
Stop 300 MHz - 6401 5367 P |

Dwell Time 34.87 |is( 60 kHz) dBuvim

QPD AMPL EAVG AMPL PEAKLLT & QPDLLT A EAVG LL2ZA A& Meters_'LiSt

41.344 dBuVim [36.411 dBuVIm [5.716 dE | (Append)
43.327 dBuVim [40.351 dBuVIm [6.102 dE | |

45.101 dBuVim [44.893 dBuVIm [6520 dE |

S E— Snap toMeters

(Select Closest

Signal)
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~Strip Charbffersmetef scopelike features
S e e e SEMSE:INT| SOURCE OFF ALIGH AUTO 10:22:32 &M Sep 27, 2010 m m
Dwell Time 10.0 ms Freq: 100.140000 MHz Meters Ctrl
CISPR ) Trig:Free Run

PASS | Atten: 10 dB Select Meterb Ref Value

Mkr1 -530 ms Peak QP s Meter 2 0.00's

Ref 106.99 dBpV 63.275 dBUV Max 72.84 72.41 ———

Dwell Time
(per point)
10.0 ms

e
Peak Hold etector Strip Chart

Time>| | (Meter) » Max Duration
/ Infinite Quasi Peak 500 s
e

Scale/Div

Full Scale

Rese Reak Hold

EEE
-10.00 s 0.00s
Res-BW-AZ0 kHz

MSG

SA/EMGSeminar TL

Up to 20 Minutes of continuous dat I
Fall/Winter 2011
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| SENSE:INT| SOURCE OFF ALIGNAUTD 032:20:59 PM Mar 07, 2011
FREQUENCY SCAN  Scan TR ETEI Marker—
() Trig: Free Run > T )
Scan Atten: *~ uo Dt

MKl 100.08289 MY F‘requefylr 100.1 MHz L=
65.926 dB 6096 667 e |

Meas at Mkr
Result—List
| Esiemaira s |
Mkr—Meters

(Move Meters to

i eclrnm Analyzer - Swept

.-n / RF S05  AC | SENSE:INT| SOURCE OFF | ALIGHAUTO  |03:21:56 PM Mar 07, 2011 FreTeany
d _ B Avg Type: Log-Pr
'ﬂm_m_-ﬁiiﬁiiﬁlﬂh oty -w
g RN 1 I MK 100,083 MHz Auto Tune
Mlm gl umJ [0 gBidiv_Ref -20.00 dBm

Stop 1GHz 6925 6878 - 100.100000 MHz
Mt _— = ----------

8IG TRC FREQ PEAKAMPL QPD AMPL EANG AMPL PEAKLLT & QPDLLTA EAVG LL1

B[ 1 (62281 Mz [0353 RV [ oo e -------- StartFreq

M1 |64801MHz [31621dBwV |- |-  |ifeidB [ |- 500 I SNERTI e

W1 |66.301 MHz [32448dBuV [ [ 24488 [ [-

W1 |e6.042MHz [306865dBUV [ . Jofesds [ [~

HE §7.762 MHz 130,606 dBuv ____ ’ Stop Freq
Sttt — ----l!ﬂlﬂﬂll----

e - imnmm_wn-m-w%
Gain insight about signals by SN AR A R
seamlessly moving back and fo H-IILII--IFIIIII\IIMNI‘IIHIAI
between SA and Receiver whilji-——
maintaining CentelMkr./Meter

Frequency

SA/EMGSeminar TL I
Fall/Winter 2011

Res BW 9.1 kHz VBW 9.1 kHz Sweep 14.6ms (1001 pts)

ight Integration between Recelver and Spec.

Agilent EMI Receiver - Freguency Scan
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Useenhanced®Afeaturesor analysis
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