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Overview
What is Spectrum Analysis?

(B
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Overview
Types of Tests Made

i Modulation I

\ Noise I

Distortion

—_ o |
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Overview
Frequency versus Time Domain

Amplitude \
(power) | | o ‘e“\)e‘\“

Time domain Frequency Domain\

Measurements
Measurements
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Overview
Different Types of Analyzers

Spectrum Analyzer Basics

Fourier Analyzer

A 4

Parallel filters measured simultaneously

'

LCD shows full spectral
display

L
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Overview
Different Types of Analyzers

Spectrum Analyzer Basics

Swept Analyzer

AA

Filter 'sweeps' over range of
interest

- LCD shows full

spectral display

L

f,

- Agilent Technologies
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Theory of Operation

Spectrum Analyzer Block Diagram

RF input
attenuator IF gain IF filter
/ detector
Input
signal / ‘ : Dl
Pre-Selector / Log _1
Or Low Pass Amp ;
Filter video
filter
local v
oscillator —/\—
sweep
generator > ‘
Crystal
Reference CRT display
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Theory of Operation

M MIXER y
IXer input % / —'D‘ > —1
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Theory of Operation

IF Filter %

Input
Spectrum

IF Bandwidth
(RBW)

Display

IF FILTER
¢

/

a[>.

|

L

N
/N A

Spectrum Analyzer Basics
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Theory of Operation

Detector % \ DETECTOR

> /”>°D'T

L !

|‘ ‘ Iamplitude

bins  Positive detection: largest value
in bin displayed

@ Negative detection: smallest value
in bin displayed

% Sample detection: last value in bin displayed
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Theory of Operation

Video Filter
% >

VIDEO
FILTER

©C

et hhy  —
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Theory of Operation

Other Components

frequency
LCD DISPLAY

RF INPUT
ATTENUATOR IF GAIN
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Theory of Operation

How it all works together

Iy
AR IF filter

| | | 1 N | L1
meer 0 1g¢ 2 3[4 5 6] detector
. t> (E;) s 3.6 6.5 /\ ~]
inpu l/l
3.6
le
sweep generator A
—
T\
© ’ /\
—
fLO ] ] 1
0 1 2 3 (GHy f
| | | 1 1
3 |4 5 6 | (GHz) LCD display
3.6 6.5
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Theory of Operation

Front Panel Operation

Primary functions
(Frequency, Amplitude, Span)
Softkeys | fy P g

AN

[V\\ 7

ogog o i‘
oooOoao
ooOoOad
[ | Y ) N -
00O @ \
O00 =
o000 = .
OO0 = Control functions
*\ (RBW, sweep time,
/ VBW)
RF Input Numeric
keypad

Spectrum Analyzer Basics
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Specifications

0 Frequency Range -
0 Accuracy: Frequency & Amplitude
0 Resolution :
0 Sensitivity

0 Distortion

0 Dynamic Range

Spectrum Analyzer Basics ‘ Aﬂi'ﬂﬂt Tﬂﬂhﬂﬂlﬂ'ﬂiﬂﬁ Copyright 2000



Specifications

Frequency Range
Low frequencies
for baseband and IF

Measuring harmonics
50 GHz and beyond!

e
“aig
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Specifications

Accuracy
Absolute -f-------- B Relative
Amplitude Amplitude
in dBm in dB

Frequency

Relative
Frequency

._1: . & = Copyright 2000
Spectrum Analyzer Basics g ﬂgllﬂﬂt T&Bhﬂﬂlﬂ-ﬂl&ﬁ



Specifications
Accuracy: Frequency Readout Accuracy

Typical datasheet specification:

Spans < 2 MHg:

1% of frequency span
15% of resplutign bandwidth
10 Hz "residual error")

N

Frequency

Spectrum Analyzer Basics ,+ Agi]g“t Tﬂﬂhﬂﬂlﬂlﬂiﬂﬁ Copyright 2000



Specifications
Accuracy: Frequency Readout Accuracy Example

Single Marker Example:

2 GHz
400 kHz span
3 kHz RBW

Calculation:  (2x10°Hz) x (1 .3x10'7lyr.ref.error)
1% of 400 kHz span

15% of 3 kHz RBW
10 Hz residual error

Total =

Spectrum Analyzer Basics ',, ﬂgilﬂl‘lt T&nhnulngius

260 Hz
4000 Hz
450 Hz
10 Hz
4720 Hz
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Specifications
Accuracy: Relative Amplitude Accuracy

||ty Relative
. Frequency response Amplitude

. ARF Input attenuator "
. AReference [level
. A Resolution| bandwidth
. A Display scaling

N

Spectrum Analyzer Basics ,+ Agi]g“t Tﬂﬂhﬂﬂlﬂlﬂiﬂﬁ Copyright 2000



Specifications
Accuracy: Relative Amplitude Accuracy - Display Fidelity

. Applies when signals are not placed at the same
reference ampl} Die Relative

Amplitude
in dB

. Display fidelity includes
-Log amplifier or linear fidelity
_Detector linearity
-Digitizing gircuit|linearit

._Technique fot best accuracy

Spectrum Analyzer Basics ,: A.ﬂilﬂl'lt Tﬂ'ﬂh“ﬂlﬂlﬂiﬂ Copyright 2000



Specifications
Accuracy: Relative Amplitude Accuracy - Freq. Response

Signals in the Same Harmonic Band
£

+1dB

-1dB

BAND 1 N

Specification: + 1 dB

Spectrum Analyzer Basics ‘ A“"gﬂt Tech ﬂﬂlﬂ'ﬂiﬂﬁ Copyright 2000



Specifications
Accuracy: Relative Amplitude Accuracy

Relative

. ARF Input attenuator Amplitude
in dB
. AReferengce level

. AResolution bandwidth
. ADisplay scaling

/ _/ N
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Specifications
Accuracy: Absolute Amplitude Accuracy

Absolute

Amplitude
in dBm

. Calibrat
. Frequen

. Referen

r accuracy
Ly response

ce level uncertaipty

/

A

Spectrum Analyzer Basics

Agilent Technologies
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Specifications
Resolution

What Determines Resolution?

N AN

Residual FM

Resolution Bandwidth

VANIA

RBW Type and

Selectivity Noise Sidebands

Spectrum Analyzer Basics ‘ Aﬂilﬂﬂt Tﬂﬂhﬂﬂlﬂ‘ﬂi&ﬁ Copyright 2000



Specifications
Resolution: Resolution Bandwidth

Mixer ; 3dB

Spectrum \

G‘D IF Filter|

Resolution Bandwidth Filter (RBW)

N
- N ] O

Spectrum Analyzer Basics ‘ Agilnnt T&Bhﬂﬂlﬂ-ﬂi&ﬁ

Detector

3 dB BW - -—
I -
Input

Y

Sweep ‘ N \
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Demo - Theory: IF filter

One signal - change RBW to see how display
8447F Amplifier traces out shape of IF filter

out in

Spectrum Analyzer Setup

g o 22228 fc=170 Mhz
SpEC An g ooooo RBW=1 MHZ
oooe | vBW=300 khz
——— I\ U335 8 span="10 MHz
[0) 00 ooo o
Signal Generator Setup
o 2 ooooo O _
o ESG-D4000A |8 = 88888 o | f-170 MHz, Bandpass filter
8 Sigl Gen § O oEEg o A-=-25dBm (center frequency = 170 MHz)
o S BBEa o
o 8 = 88888
o ESG-D4000A {8 ~ 58588
o _ o O
o SiglGen 18 ~- BEIHH
C &85 =E=E=N=1-] BBSa o

Power Splitter
(used as combine)

Spectrum Analyzer Basics + Agi]g“t ]'gghnu[u.giﬁ Copyright 2000



Specifications
Resolution: Resolution Bandwidth

=— 10 kHz RBW

-
A/

3 dB

pziR
-?

' -

Ny

' N

—» 10kH: ¢&——

Spectrum Analyzer Basics ‘ Aﬂilﬂﬂt Tﬂﬂhﬂﬂlﬂ‘ﬂi&ﬁ - Copyright 2000



Demo #4 - Resolution: RBW

Two equal-amplitude signals spaced
10 kHz apart - change RBW to 10 kHz

8447F Amplifier

to see 3 dB "dip’
out in
Spectrum Analyzer Setup
oo ‘—gggggg fc=170 Mhz
pec An o 22222 RBW=30 kHz
ooo o VBW=1 kHz
————J\V Gaa o span=100 kHz
[0) 00 ooo o
o 5 5 BE8E5 O 1 Signal Generator Setup
o ESG-D4000A § O 899489 o f=170 MHz,
8 Sigl Gen 8 =H85 © A=-25 dBm
fo) s BBEa o
o 8 = 88888 ©
S ESG-D4000A |8 ~ BEBES O
o Sigl Gen 8 o B88I8H °
o g B8 =)

== ooooo a0
2 Signal Generator Setup On
f=170.01 MHz, \
A=-25dBm

Power Splitter
(used as combiner)

Spectrum Analyzer Basics ,, ﬂgilﬂﬂt T&nhnulugius
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Specifications
Resolution: RBW Type and Selectivity

3 dB BW

60 dB BW

Selectivity B BN

Spectrum Analyzer Basics ,: Agi]g“t Tﬂﬂhﬂﬂlﬂlﬂiﬁ Copyright 2000



Specifications
Resolution: RBW Type and Selectivity

RBW = 1 khz RBW = 10 kHz

Selectivitw

R T M\ //

\ \ distortion

15 kHz
] 1 ]

[
/ A \Yli \ /// products
yar R U AN
/ A\L/ - \V/\‘/ \\
R G i B L N

-—a—

10kHz 10 kHz

Spectrum Analyzer Basics ' ' ‘ Aﬂilﬂﬂt Tec h.ﬂﬂlﬂ'ﬂiﬂﬁ ’ ’ Copyright 2000



Specifications
Resolution: Residual FM

Residual FM
"Smears” the Signal

Spectrum Analyzer Basics ‘ Aﬂi'ﬂﬂt Tﬂﬂhﬂl’.‘llﬂ'ﬂiﬂﬁ Copyright 2000



Specifications

Resolution: Noise Sidebands

Spectrum Analyzer Basics

Phase Noise l
] [
\\ [
]
I\
Noise Sidebands can prevent resolution of

unequal signals

i Agilent Technologies

Copyright 2000



Specifications
Resolution; RBW Determines Measurement Time

Spectrum Analyzer Basics

\ ]

Sw

ept too fast

,\ \4//

\
Y

el

Penalty For Sweeping Too Fast
Is An Uncalibrated Display

i Agilent Technologies

Copyright 2000



Demo - Specs: Resolution: RBW Determines
Measurement Time

8447F Amplifier
Two equal-amplitude signals

out in
Spectrum Analyzer Setup \ SpaCEd 10 kHZ apart ] Change
o Soesal  fo=170 Mhz sweep time to show
Spec An 5 cooaa RBW =30 kHz . . . -
220 vBW=1 kHz uncalibrated' message, & signal
ooo O _ . .
590 oo Soo o [\ [ren- 100k .. shifted down and to the right
1 Signal Generator Setup
o oooog O =
o |  EscD4000A E Ca) 88888 0| f-170 MHz S
S Sgleen |8 ' EEIEEO|  A--25dBm s
O 55 —E=E=1=1= BEEs" =
o 8 = gggggo|( On
9 ESG-D4000A |5 ~ BSBES
fe) Sigl Gen § =EEE
o &&= ooooo BE

2 Signal Generator Setup

f=170.01 MHz,
A=-25 dBm

ol
e

Power Splitter
(used as combiner)

Spectrum Analyzer Basics + Agi]g“t ]'gghnu[u.giﬁ Copyright 2000



Specifications
Resolution: Digital Resolution Bandw

Idths

Typical Selectivity

Analog 15:1

\ Digital ~ 5:1
// \\\ ANALOG FILTER
/ \
/
/
// dITAL FILTER\\
RES BW 100
Spectrum Analyzer Basics Agilent Technologies Copyright 2000



Specifications

Sensitivity/DANL
Mixer Detector
RF ~
Input 7 '%" f\ .
RES BW
Filter

O

y

Sweep _.L‘MJJ
A Spectrum Analyzer Generates and Amplifies Noise Just Like Any I
Active Circuit

Spectrum Analyzer Basics v+ Agi]g“t nghnu[u.giﬁ Copyright 2000




Specifications
Sensitivity/DANL

Effective Level of Displayed Noise is a Function of RF

Input Attenuation

Attenuation = 10 dB

Attenuation = 20 dB

Signal-To-Noise Rat
RF Input Attenuati

0 Decreases as
on is Increased

Spectrum Analyzer Basics + Agilnnt Tech Itﬂlﬂlﬂi!ﬁ Copyright 2000



Demo #6 - Sensitivity/DANL - SNR decreases as RF

Input attn increases

8447F Amplifier

ot in Small signal - change Input

Spectrum Analyzer Setup
ooooo fc=170 Mhz

8 ooooo

Spec An g ooooo RBW =100 kHz
aeaaa VBW =10 kHz

922 g span=10 MHz
[0) 00 ooo o ..
Signal Generator Setu
g R R
o) ESG-D4000A {8 O 89098 o | =170 MHz, 2
8 Sigl Gen = BE[ES © £
o BBEea o
o [ Y = | [==1=1=K=
o R
8 ESG-D4000A |8 '®) =1=I=1=I=N'6}
o) Sigl Gen 8 B854 ©
(o) o B8 oo o
[==] [=I=I=I=N=
Off

A

Power Splitter
(used as combiner)

Spectrum Analyzer Basics ‘ Agilnnt Tech nulugias

attenuation to see SNR
decrease

Copyright 2000



Specifications
Sensitivity/DANL: IF Filter (RBW)

Displayed Noise is a Function of IF Filter

__ .
Bandwidth
j— 100 kHz RBW
/\ 10dB 10 kHz RBW
/\ 10dB 1 kHz RBW

Decreased BW = Decreased Noise

Spectrum Analyzer Basics + Agilnnt Tech Itﬂlﬂlﬂi!ﬁ Copyright 2000



Demo - Specs: Sensitivity/DANL: IF Filter

8447F Amplifier

out __in Small signal - change RBW

Spectrum Analyzer Setup to see Noise level decrease
e o oooao fc=170 Mhz
SpEC An g ooooo RBW=100 kHZ
aaaoa VBW =10 kHz
ooo O
—J 222 o span=10 MHz
[0) 00 ooo o ..
S 5 = BEEEE O Signal Generator Setup -
o ESG-D4000A |8 O 899898 o | f=170 MHz, %
o Sigl Gen g8 BE[EE ©| A=-90dBm 1
o S ggE8IaS
o == ——8 0000 O
o 8 B 838850
o ESG-D4000A |8 O =1=I=I=I=N6¢}
(@) : -] =
o Sigl Gen 8 oo BBIBHC
O == - BBEoa o

=

Power Splitter
(used as combiner)

Spectrum Analyzer Basics ‘ Agilnnt Tech Itﬂlﬂ'ﬂi!ﬁ Copyright 2000



Specifications
Sensitivity/DANL: VBW

Video BW Smoothes Noise for Easier Identification of
Low Level Signals

e A

Spectrum Analyzer Basics + Agilnnt Tnt:hnulugius Copyright 2000



Demo - Theory: Video Filter

Small signal in noise - change
VBW to see smooth out

8447F Amplifier

out in
Spectrum Analyzer Setup
g o 22220 fc=170 Mhz
Spec An g ocoooo RBW =100 kHz
aaeas VBW =100 kHz
ooo o
—J 222 o span=10 MHz
[0 00 ooo O Detector=SP SN
ignal
5 8 & 25888 O Signal Generator Setup
o ESG-D4000A |8 O 89990 o | f=170 MHz,
3 sigéen 8 ~ BE[EE© | A--100dBm
o S ggE8IaS
o =5 ——8 0000 O
o 8 B 88888 ©
o ESG-D4000A [B ~ 88888 o
o . @)
o Sigl Gen 8 oo BEIBg°
o == - BEaa o

- off
L/\

Power Splitter
(used as combiner)

Spectrum Analyzer Basics ‘ Agilnnt Tech ItDlllﬂiB‘E
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Specifications
Sensitivity/DANL

Sensitivity is the Smallest Signal That Can Be

Measured
~ 2.2dB
Signal :
Equals 1y
T e e ——— —— I I N

Spectrum Analyzer Basics ‘ Agilnnt Tech Itﬂlﬂ'ﬂi!ﬁ Copyright 2000



Specifications
Sensitivity/DANL

For Best Sensitivity Use:

7 Narrowest Resolution BW

0 Minimum RF Input Attenuation

0 Sufficient Video Filtering
(Video BW < .01 Res BW)

Spectrum Analyzer Basics ‘ A“"gﬂt Tech ﬂﬂlﬂ'ﬂiﬂﬁ Copyright 2000



Specifications
Distortion

Mixers Generate Distortion

Frequency Translated
Signals

Signal To A I\

Be Measured
U —®

Mixer Generated
Distortion

A A

Spectrum Analyzer Basics ‘ Agilnnt Tech ItDlllﬂiB‘E

>

Resultant

LA
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Specifications
Distortion

Most Influential Distortion is the Second and Third
Order

) | ) A

< -50 dBc < -40 dBc < -50 dBc

UG

Two-Tone Intermod Harmonic Distortion

Spectrum Analyzer Basics + Agilnnt Tnt:hnulugius Copyright 2000



Specifications
Distortion

Distortion Products Increase as a Function of
Fundamental's Power
T al] al]

3 3A
Power Third-order distortion
in dB

Second-order distortion

2§ f f 2t |
Two-Tone Intermod T Al

24

Power
Second Order: 2 dB/dB of Fundamental in dB
Third Order: 3 dB/dB of Fundamental

3A

f 2f
Harmonic Distortion

Spectrum Analyzer Basics ,+ Agi]g“t Tﬂﬂhﬂﬂlﬂlﬂiﬂﬁ Copyright 2000
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Demo - Specs: Distortion - Distortion products
Increase as a function of fundamental’s power

8447F Amplifier
Signal to create harmonic distortion

out in
@ 1
a Spectrum hnawzer St products - change fundamental's
o 59928 cf step~170 MH: power level to see appropriate
SpeC An g ooooo RBW=1 MHZ . .
@oaaea VBW - 300 kHz changes in harmonics
— span=200 MHz
=] ©0 0 ooo g \
Signal Generator Setup
(o) a ooooo O
O [ eseao0on | CE) 88888 o | f-170 MHz,
8 Sigl Gen E gRlego| A=+10dBm
o 55 —lg BBEs o
0 g = gagggo| On
S ESG-D4000A |8 ~ BEBES O
fo) Sigl Gen E o
o [==]

L. aaL F "?‘?

Power Splitter
(used as combiner)

Spectrum Analyzer Basics + ﬂgi]g“t ]'gghnu[u.giﬁ Copyright 2000



Specifications
Distortion

Relative Amplitude Distortion Changes with Input Power

Level
148 A [] f
_~ 20dB
21u||3‘/1dBA l i
\ HZdBA 3dB A\

f o 3t
Spectrum Analyzer Basics ,: Agi]g“t Tﬂﬂhﬂﬂlﬂlﬂiﬁ Copyright 2000



Specifications

Distortion
Distortion is a Function of
Mixer Level
0
-20
g Second I
s 40 Order :
= N\
e |
= 60 \ :
|
|
-80
Third !
100 Order |
-60 -30 0 ! +30

TOI
POWER AT MIXER =

INPUT - ATTENUATOR SETTING dBm

Spectrum Analyzer Basics ‘ Aﬂilﬂﬂt Tﬂﬂhﬂﬂlﬂ‘ﬂi&ﬁ Copyright 2000



Specifications
Distortion

Distortion Test:

s it Internally or Externally Generated?

RF INPUT
ATTENUATOR IF GAIN

*g— ,/'*D‘D"l

Change Input
Attn by 10 dB AL ‘

‘ | 1 | O Nochange in amplitude =

@ distortion is part of input signal
(external)

@ Watch Signal on Screen:

0 Change in amplitude = at least some of
the distortion is being generated inside the
analyzer (internal)

Spectrum Analyzer Basics +: A.ﬂilﬂl'lt Tﬂ'ﬂhﬂﬂlﬂﬂlﬂ Copyright 2000



Specifications
Dynamic Range
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Specifications
Dynamic Range

Signal-to-Noise Ratio Can Be Graphed

0
., 20
< Displayed Noise ina 1
S 1 / kHz RBW
% -60 \

100 / \\\\
-30 0
POWER AT MIXER =

Displayed Noise in a
100 Hz RBW

Spectrum Analyzer Basics ‘ Agilnnt T&Bhﬂﬂlﬂ-ﬂi&ﬁ

INPUT - ATTENUATOR SETTING dBm

+30

Copyright 2000



Specifications
Dynamic Range

Dynamic Range Can Be Presented Graphically
Maximum 2nd Order Dynamic e
R‘ange / :
o 20 |
s \ Maximum 3rd Order Dynamic i i
= \ Range : |

= 40

s ! !
= | |
2 60 ; ;
= | |
& | |
80 | \ I I
100 : : N I !

30 0 +30
Tol sol

POWER AT MIXER =
INPUT - ATTENUATOR SETTING dBm

Optimum Mixer Levels

Spectrum Analyzer Basics ‘ Agilnnt Tech Itﬂlﬂ'ﬂi!ﬁ Copyright 2000



Specifications
Dynamic Range

Dynamic Range for Spur Search Depends on Closeness to
Carrier

Dynamic Range Dynamic Range
Limited By Noise Sidebands Limited By
dBc/Hz Compression/Noise

Noise Sidebands Displayed Average
Noise Level
e Vi I M e e
100 kHz
to
1 MHz

Spectrum Analyzer Basics ,+ Agi]g“t Tﬂﬂhﬂﬂlﬂlﬂiﬂﬁ Copyright 2000



Specifications
Dynamic Range

Actual Dynamic Range is the Minimum of:

‘ Maximum dynamic range calculation I

Calculated from:
0 distortion
0 sensitivity

‘ Noise sidebands at the offset frequency I

Spectrum Analyzer Basics v+ Agi]g“t nghnu[u.giﬁ Copyright 2000




Specifications
Dynamic Range
+30 dBm MAXIMUM POWER LEVEL

-10 dBm MIXER COMPRESSION

A
' -35 dBm THIRD-ORDER DISTORTION
LCD-DISPLAY | MEASUREMENT A
RANGE . -45 dBTSECOND-ORDER DISTORTION
80 dB SIGNAL/NOISE
RANGE
‘ 105 dB SIGNAL [3rd ORDER 0 dBc NOISE SIDEBANDS
DISTORTION f
80 dB RANGE
INCREASING SIGNAL| 2nd ORDER
BANDWIDTH OR 70 dB RANGE  SIGNAL/NOISE SIDEBANDS
ATTENUATION 50 dBe! 1Kt
t l 1

-115 dBm (1 kHz BW & 0 dB ATTENUATION) MINIMUM NOISE FLOOR

Spectrum Analyzer Basics +:- .ﬁ.ﬂilﬂl’lt T‘H‘-hﬂﬂlﬂﬂlﬁ Copyright 2000
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Features

0d
00
00
(u]n]

mit lines

Modulation Measurements

0 time domain 0 Noise Measurements
0 FFT 1 noise marker
7 AM/FM detector

(] averaging

0 Stimulus Regponse Measurements
[1tracking generator

[ time-gating

Spectrum Analyzer Basics ‘ Aﬂi'ﬂﬂt Tﬂﬂhﬂﬂlﬂ'ﬂiﬂﬁ Copyright 2000



Features
Basic Operation: Remote Operation, Markers & Limit Lines

[—4 —:
(B
(

MARKER A
1.025 MHz

-64.04 dB

0d |
00
00
oo

00
od
00

ol
Dooo 00 00

0ooa 00

0000
oo

Spectrum Analyzer Basics + ﬂgi]g“t ]'gghnu[u.giﬁ Copyright 2000



Demo #9 - Features: Basic Operation

Show use of %AM markers under
[Meas User] hardkey

8447F Amplifier

Spectrum Analyzer Setup
fc=170 Mhz
RBW=1 kHz
VBW=1 kHz
span=100 kHz

Signal Generator Setup

o 9 5 ggggg o f=170 MHz,
9 ESG04000A |3 88855 0| A--25dBm
o SiglGen 8 ~ BEIBEC| 20%AM, 1kHz
o =5 —8 BBEo o
o 2= gggggo | On
o ESG-D4000A |8 ~ 88888 o )
o . @)
o Sigl Gen 8 oo BBIBHC
O =55 =E=N=N=1-] BBaa o
Off

" Y
\ 4
Power Splitter -

(used as combiner)

Spectrum Analyzer Basics + Agilnnt Tech Itﬂlﬂlﬂi!ﬁ Copyright 2000



Features
Modulation Measurements: Time Domain

LIN

Spectrum Analyzer Basics

&\ Y\ '

MARKER A
10 msec

1.000 X

CENTER 100 MHz SPAN 0 Hz
RES BW 1 MHz VBW 3 MHz SWP 50 msec

2.t Agilent Technologies Copyright 2000



Demo #10 - Features: Mod Meas'ts: Time Domain

AM signal - look at in zero-span

8447F Amplifier

Spectrum Analyzer Setup
fc=170 Mhz
RBW =3 MHz
VBW=1 MHz
span= zero

Signal Generator Setup

o ooooog f=170 MHz,
§ “ ESG-DA000A “E (E) EEEEEg A=-25 dBm
o Sigl Gen 8 oo BEIBE© | 20%AM, 1kHz
o =N=) — = BBEe o
o EEERL
S “ ESG-D4000A “E O Bg888 © Ta
o Sigl Gen 8 .o B8[88° v
Off ‘
'\ 4
s

Power Splitter
(used as combiner)

Spectrum Analyzer Basics ‘ A“"gﬂt Tech ﬂﬂlﬂ'ﬂiﬂﬁ Copyright 2000



Features

Modulation Measurements: FFT

Swept Frequency Domain

fr

LIN

10 dB/

MARKER A

1 kHz

-26 dBc

CENTER 100 MHz

Spectrum Analyzer Basics

SPAN 10 kHz

FFT Frequency Domain

MARKER
1 kHz
-26 dBc

A

CENTER 100 MHz

Agilent Technologies

SPAN 0 Hz

Copyright 2000




Demo #11 - Features: Mod meas: FFT

AM signal - look at in zero-span, turn on FFT

8447F Amplifier with stop frequency = 4 kHz
out In
e Spectrum Analyzer Setup
‘ fc=170 Mhz
——]  oogue RBW=3 MHz
Spec An O oooaoo VBW=1 MHz
O ooooo
coo o span= zero
—) |
oo O
a 000 ooo o Signal Generator Setup
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Features
Modulation Measurements: FFT

o7

CENTER 100 MHz _ SPAN 50 kHz
Spectrum Analyzer Basics ‘ Aﬂilﬂﬂt Tﬂﬂhﬂﬂlﬂ‘ﬂi&ﬁ CCCCC ight 2000



Features

Modulation Measurements: AM/FM Detector with Speakers
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Features
Modulation Measurements: Time-Gating

Time Division Multiple Access (TDMA)
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Features
Modulation Measurements: Time-Gating

Time-Gated Measurements in the Frequency Domain
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Features
Noise Measurements: Noise Marker & Video Averaging

ﬁ ,,,,, =
(B

MKR  1.025 MHz
-135.75 dBm/Hz

0D
00
00

00

DDO0 (0
a0

E

Dooa 00
D000

Spectrum Analyzer Basics -‘_:- Aﬂ“!l‘lt Tﬂhﬂﬂlﬂiﬁ Capyright 2000



Features
Stimulus Response: Tracking Generator
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Spectrum Analyzer Basics

Agilent Spectrum Analyzer Product Families

ESA-E Series

. 30 Hz to 26.5 GHz
« MID-Performance

. Flexible Platform

. Application Focused
Solutions

. Color Display

. Fast and Accurate

ESA-L series

« 9 kHz up to 26 GHz
. low cost

. general purpose

. fully synthesized

. rugged
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856XEC family

. 30 Hz up to 50 GHz

. high performance

. color display

. W-CDMA test set

. fast, digital 1 Hz RBW

89400 family

. DC to 2.65 GHz

. vector signal analyzers

. digital modulation

. complex, time-varying signals
. spectrum and time waveform
analysis
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Specifications
Accuracy: Other Sources of Uncertainty

. Mismatch (RF input port not exactly 50 ohms)
. Compression dye to overload (high-level input
signal)

. Distortion products
. Amplitudes below\the log amplifier range
. Signals near nois
. Noise causing amplitude variations
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Specifications
Dynamic Range

Calculated Maximum Dynamic Range

vk y . _
Spectrum Analyzer Basics +i_'}4 A,mlnnt Tﬂd’ll’lﬂlﬂﬂlﬂ Copyright 2000



Specifications
Dynamic Range

Example Calculation
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Demo - Theory: Detector

8447F Amplifier
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