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What is intermodulation distortion (IMD)?

* A measure of nonlinearity of amplifiers.
» Two or more tones applied to an amplifier and produce additional intermodulation products.

» The DUT’s output will contain signals at the frequencies: n*F1 +m *F2.

P(F1) P(F2)

I I A DeltaF
—>

IM3 relative to
carrier (dBc)

P(2*F1-F2
FIMD=n*Fl1+m*F2 ( #L
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“LoF_IM3=2*F1-F2

“Hi F_IM3=2*F2-F1
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Third-order Intercept Point (IP3)

 The third-order intercept point (IP3) or the third-order intercept (TOI) are often used as figures
of merit for IMD.

L

Output power (dBm)

A

IP
P(F1) P(F2) olPs
A
DeltaF ~
IM3 relative to ™ Third-order product
carrier (dBc) Fundamental (Slope 1:3)
(Slope 1:1)
P(2*F1-F2)—T——
/ IIP3 Input power
2F1-F2 F1  F2 2%F2-F1 (dBm)
Frequency _ _
IP3 can be calculated by the equation using
P(F1): Power level of low tone low-side IM3:
P(F2): Power level of high tone IP3 (dBm) = P(F1) + (P(F2) - P(2*F1-F2))/ 2

P(2*F1-F2): Power level of low-side IM3 signal
P(2*F2-F1): Power level of high-side IM3 signal

When high-side IM3 is used, the equation is:
IP3 (dBm) = P(F2) + (P(F1) - P(2*F2-F1))/ 2
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Intermodulation Distortion
Solution with ENA

2X SG + SA

* Using two SGs and a SA with CW signals.

* It requires a controller to synchronize
instruments.

 If many frequencies must be tested, test time
Is increased dramatically.

* ENA with frequency-offset mode (FOM) option
can set different frequencies at the source and
receiver.

* Real-time swept frequency IMD measurements
can be performed.

» Source power calibration and receiver calibration
is available with VNA for accurate absolute power
measurements.

Agilent Technologies



IMD Measurement Wizard for the E5072A

Key Features:
* Measurement macro running on the E5072A with intuitive GUI

* Quick setup of two-tone IMD measurements

Intermodulation Distortion Measurement

« Control all necessary equipments from E5072A

*Caution*

. _ R e e iR S s Peramisisr Suig
— MXG (connected via GPIB/USB interface) - A external sonal generator s necessory (sap2/2)Calbration
i ) interface (i.e. 82357B). - Receiver Calibration
— Power meter & sensor (connected via GPIB/USB interface) _ Basver Callaretlon for bl Teres
H ’ tep3/3] C t Devi il v
— USB power sensor (connected directly to the ENA’s USB port) ——e|s¢ e/l e AT M e

. . . . E5072A
* Guided calibration wizard E] o Ao

— (Optional)

* Various measurement sweep types \;
Combiner DUT Sweep f ‘

Fixed F1, Swept F2 |

— Fixed F1 and Swept F2
— Sweep Fc (center frequency of main tones)
— Sweep DeltaF (delta frequency of main tones)

« Various IMD measurement parameters

Setup SG Control Setup FS Control Sweep DeltaF ‘

Available at: www.aaqilent.com/find/enavba

— Absolute power of fundamental tones (in dBm)
— Power levels of IMD products (absolute in dBm), Low or High-side IM (3rd, 5th, 7th)
— Calculated third-order intercept point (IP3)

Agilent Technologies
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IMD Measurement Wizard
Overview

Introduction Peripherals Setup Stimulus Parameter Setup
(SG, Power sensor)

(IM order, frequency, NOP, IFBW etc.)

E5072A IMD Measurement Wizard (Ver.01.00) AEER

E5072A IMD Measurement Wizard
E5072A IMD Measurement Wizard (Ver. 0|
Int E5072A IMD Measurement Wizard Inte m
1 H 1 E5072A IMD Measurement Wizard
Intermodulation Distortion Measurement = Power Sensor Setup [step1/3] . - -
*Caution™ = — Intermodulation Distortion Measurement
- The ENA Fi Offset Mode (Option 008) s _An A
e e o e emeres) S [otep1{3] Stimuus Parameter Setup o e LS| A GRREERIRE =7 1 wcocaremens i &
B e [step2/3] Calration B L TR ——
interface (.. 62357). - Recelver Callbration =7 Evternal SG Setu Intermodulation Distortion Measurement
- Power Calibration for Main Tenes [ o S [step1/3] Stimulus Parameter Setup for Sweep DeltaF
" Connect ENA USB port and external SG GPIB port with a USB/GPIB interface R
|56 [step3/3] Cornect Device and Measure (i-e. Agilent 823578). - Freguency Setn
E5072A Connect ENA 10 MHz reference output and external SG reference inputgui DeltaF Order
Fm
@ BNC cable. A DeltaF’
Attenuatar SG GPIB address 1 ) Start Defta 20 MHz
e o (Optional) © LoM_LoFe]
Pt ’T 1 Stop Delta 40 MHz
‘ Fixed FL, SweptF2 | sSG f1 f:: 1] DelfaF Fixed fc 1000 MHz
. e} Al - [ NOP 21 B
[ i
combner  DUT Sweep fe | R ust J L M Min MHe
¥= Connected 1 1 -fl 2 2! IM M MHz
Setup 5G Control Setup PS Control ‘ Sweep DeltaF | — ES072A <

PRI
Main Tone IFBW | 1 ~| Hz
IM Tone IFBWW 1k~ Hz

Return
Back Mext

' i ' : : M rement Result
Calibration (Receiver cal) Calibration (Power Cal) easurement Resu

R 3G < bicjaraims S at St
Tog vog 100.0n G5 . Rel 18,10 dow 1 801 Log vy 300.0n a6 Rel 20
T 1.4000000 Ghz 18,561 dam

S dom

T 1.0000000 Ghz 18.853 dam

Tteimoaalation|Mentareients Intermodulation Distortion Measurement i ( ) ( )1
[step2/3] Calibration  (Receiver Calbration) [step2/3] Calibration  (Power Calibration of Main Tones) ~— e o
Source Fort: 1 T N
Power Calibration for Receiver calibration Receiver Calibration ENA kg
Source Port; 1 Receiver R1~ SG Target Power (dBm) Target Power (dBm)
E5072A ET] 20
Power for Cal,
Tolerance Tolerance
0.1 d8 0.1 dB
Throughsannection| Power Sensor Max Reration Max Tteration
Combiner 0 10
s Rev Stats Povser Offset Power Offset (1) Log wag 1.000 d8 / Rer -
Loss Compen B! dB dB 80000000 Wz —2] o =
Man Iteration Impart File ‘ oN RL: . | l : &
0 Take Cal Sweep‘ Take Cal Sweep‘ — = 8
IAmizzr Gl Take Cal Sweep Take Cal Sweep = =T
de
q
Note: Source power of the SG is adjusted to get target power on the last frequency point. 6
ﬂ [y i Back Next I P3

W 1 ke



IMD Measurement Wizard
Measurement type

Introduction

E5072A IMD Measurement Wizard (Ver 00.44)

Intermodulation Distortion Measurement

*Caution™

- The ENA Frequency Dffset Mode (Option D08} is
required for Intermodulation measurements.

[step1/3] Stimulus Parameter Setup
[step2/3] Calibration

- Receiver Calibration

- Power Calibration for Main Tones

[step3/3] Comnect Device and Measure

- An external signal generator is necessary
connected to the ENA with the USB/GPIB
interface {i.e. 32357B).

— elsc

E5072A

Attenuator
(Optional)

‘ Fixed F1, Swept F2

DUT

Combiner

Sweep fo

Setup SG Confrol

Setup PS Control ‘ Sweep DeltaF

Three different sweep types are available.

E50724 IMD Measurement Wizard

Intermodulation Measurements
[step1/3] Stimulus Parameter Setup for Swept Frequency

X T
F1

 —|

T RX
F2| |Fie2

Fine

@ LoIM_HIF2_F2Dawn

 HIM_HIF2_F2Up

RX ™
2

FiM

T RX
Fl F2 F1

U e

" LolM_LoF2_F2Up

" HiM_LoF2_F2Down

X

Frequency Sstup

Order [3d o]
F1(SG) MHz
F2 (ENA) Min MHe
F2 (ENA) Max MHe
Nop I
1M Min MHz
1M Max MHz
TFBIN

Main Tone IFBW <] He
1M Tone IFBW vl Hz

E5072A IMD Measurement Wizard

Intermodulation Distortion Measurement
[step1/3] Stimulus Parameter Setup for Sweep fc

DeltaF
.
i

1 12

EE

Freguency Sstup

Crder EEirE

Start fe 1000 MHz
Stop fc 1100
Certter fc Mz
Span fc MHz
Fixed DeltaF 2 MHz
NOP 21 bts
M Min MHz
M Manc Mz

TFEY
Main Tore IFBW | 1| ~| Hz

IM Tone IFBW ik = Hz

Back Next

E50724 IMD Measurement Wizard

Intermodulation Distortion Measurement
[step1/3] Stimulus Parameter Setup for Sweep DeltaF

DeltaF
|

DeltaF’

r

E5

Freguency Setup

Order [5d o] [

T )
o f2 2

Start Delta
Stop Delta

Fixed fo
NOP

M Min
IM Max

IFEIA
Main Tone IFBW
IM Tone IFBW
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Back Next

20 MHz
40 MHz
1000 MHz
L) pts
MHz
MHz

1k v Hz
1k > Hez

1. Fixed F1, Swept F2

2. Sweep fc

(sweep center frequency
between the two main
tones)

3. Sweep DeltaF
(sweep delta frequency
between the two main
tones)



IMD Measurement Type
1. Fixed F1, Swept F2

» One of the main tones from the SG is fixed at a certain frequency (F1), while the other F2
from the ENA’s source is swept.

(1-1) Lo IM (Fixed F1, downward-swept F2) (1-3) Hi IM (Fixed F1, upward-swept F2)

7 IM Main Tones Main Tones =~ IM
I:1 I:2 Fl FZ
I:IM I:IM
SN SN
Fb_rcv Fb_rcv
(1-2) Lo IM (Fixed F1, upward-swept F2) (1-4) Hi IM (Fixed F1, downward-swept F2)
M Main Tones Main Tones =~ IM
Fa Fq Fo Fy
F
IM F|M

A4
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IMD Measurement Type
2. Sweep fc

Stimulus setup Measurement Result

E5072A Network Analyzer
1Active ChfTrace  2Response  3Stmulus 4 Mir/Analysis 5 Instr State Resize
E5072A IMD Measurement Wizard E]l Main Tone (SG) Main Tone (ENA)
— Trl B(1) Log Mag 200.0m dB / Ref 18.80 dBm Trl B(1) Log Mag 200.0m d8 / Ref 19.40 dsm
19.60 20.40
= = = 1 990.00000 MHz 17.598 d&m 1 1.0100000 GHz 19.037 dsm
Intermodulation Distortion Measurement 19.40 2l 2020
. 19.20 20.00
[stepl/3] Stimulus Parameter Setup for Sweep fc e s 1
Freqguency Setup 18.80 19.60
ord 18.50) Wl 19.40p 4
ite=r 3d x| | lo~ 18.40 19.20
St e P(F1. SG P(F2, ENA)
1000 Hz 18.00 y 16.80 1
y Ston fo 1100 MHz 17.80 18.60
DeltaF DeltaF 17.60 & 18.40
| Center fe Mz Port 1: Start 1.01 GHz Stop 1.11 6Hz ff Port 1: start 1.01 6Hz Stop 1.11 GHz
f_l_] Port 2: Start 990 MHz Stop 1.08 GHz ff Port 2: Start 1.01 GHz Stop 111 GHz
[ ] Span fc MHz L0 (Ctr): Start 930 MHz Stop 1.00 GHz Jf LO (cer): Start 900 MHz Stop 1.00 GHz
1 |Start 1.01 GH B 1 ki Stop 1.11 GHz PC | RC ofs|_|| 2 start 1.01 6H TFBW 1 ki Stop 1.11 GHz PC | RC ofs
| | Fixed DeltaF 20 MHz o : s = C e - = e =
n
1 1 2 1 1 . 2 MNOP 21 bts -rr51 ;0(01) Log Mag 1.000 d& / Ref 0.000 d&m )sﬁ:;) Log Mag 50.00m dB / Ref 28.35 d&m
fc fc : 1 970.00000 WHz -2.169L dsm °Y 51 970.00000 MRz 28.501 den
M Min MHz 4.000 28.55
M Max Mz 3.000 28.50 ¥,
il
2.000 28.45
IFEWY
1.000 28.40
Main Tone IFBW | 1] «| He
0.000)| Wl zs.35p OI P3 u
IM Tone IFBW ik = H -1.000 28.30
-2.000 28.25
-3.000 O 28.20 t
Back ‘ et |
-4.000 28.15
-5.000 28.10
Port 1: Start 101 GHz stop 1.11 GHz || Port 1: swre 101 GHe Stop 1.11 GHz
POTT 2: Start 970 MHz Stop 1.07 6Hz || Port 2: Start 970 Mz Stop 1.07 GHz
L0 (Crr): Start 990 MHz stop 1.09 6Hz || LO (crr): start 990 MHz Stop 1.02 GHz
2 St 1 01 GH FBW 1 kHz Stop 1.11 GHz PC | RC [l + start 1.01 GHz stop 1.11 6Hz EEEAF

 Center frequency of the main tones is swept
in the frequency range, while the delta
frequency is fixed.
» 3rd, 5th, or 7th-order IM product can be
tested for either high-side or low-side.

5072a1... 5] [X]

P(F1)

Hold | Run | ExtRef 2012-05-23 14:12

P(F2)

P(Lo IM3)

 Output power of the main tones and IM power level is

displayed to calculate output IP3 of the DUT.



IMD Measurement Type
3. Sweep DeltaF

Stimulus setup Measurement Result

" e 1Active Ch/Trace 2Response 3 Stmulus 4 Mkr/Analysis 5 Instr State Resize
E5072A IMD Measurement Wizard E]‘ E] Main Tone (56) Main Tone (ENA)
P 5(1) Log Mag 200.0m dB / Ref 18.00 cBm Trl B(1) Log Mag 200.0m dB / Ref 19.00 dBm
H H H 19.00 = = 20.00
Intermodulation Distortion Measurement o [P 9%0-00000 WHz 17.847 dem 1o [ 1 1000000 ez 1s.995 dem
[stepl/3] Stimulus Parameter Setup for Sweep DeltaF 18.60 19. 60

18.40 19.40

Frequency Setup 15.20 19.20 Ml
Order 3d - | Lo~ fjg’\i izzgi

DeltaF’ . '

g o em o P(F1, SG) 2 P(F2, ENA)

&

[ Stop Delta oo 1520
DeltaF Bzl e 1000 MHz 17.00 18.00 L
f_*_\ Port 1: Start 101 GHz Stop 1.02 GHz || Port 1: Start 1.01 GHz Stop 1.02 GHz
MNOP 21 - Port 2: Start 900 MHz Stop 980 MHz [f Port 2° Start 1.01 GHz Stop 1.02 GHz
B LO (Ctrl): Start 990 MHz Stop 980 MH; Start 990 MHz Stop 980 MHz

1 start 1.01 GHz IFBW 1 kHz stop 1.02 GHz I IEW R R rt 1.01 GHz TFBW 1 kHz Stop 1.02 GHz PC | RC ofs

I 1M Min MHz

- - 0 T ,
_H, f1 1 1.2 fz, I Max MHz ‘rrol OBU\OL) Log Mag 500.0m dB / Ref -2.500 dem ‘rr~31O B;ol) Log Mag 200.0m de / Ref 29.40 dem
fc : T 920.3£001 WAz -3.2983 dEm -*Y 51 920.00000 Whz 29.875 dem
-500. 0m 30.20
TFEW -1.000 30.00 %
) -1.500 29.80
Main Tone IFBW | 1 ~| Hz 000 29,60
IM Tone IFBW 1k | Hz -2.500p Wl 29.20p q
-3.000 L 29.20
-3.500 o200 O I P3
-4.000 P I 0 I M 28.80
Back | Mext | -4.500 28.60
-5.000 = 28.40
Port 1: Start 1.01 GHz Stop 1.02 GHz | Port 1: Start 1.01 GHz Stop 1.02 GHz
POTT 2: Start 970 MHz stop 940 Mz l§f Port 2: Start 970 MHz Stop 940 MHz
LO (Ctrl): Start 990 MHz stop 080 1z Jl LO (Crrl): Start 900 MHz Stop 080 [MHz

3/ Start 1.01 GHz IFBW 1 kHz Stop 1.02GHz PC | RC ofs 4 |Start 1.01 GHz IFBW 1 kHz Stop 1.02 GHz ofs

* Delta frequency between the main tones is e R
swept in the frequency range, while the center P(F1)  P(F2)

frequency is fixed.
« 3rd, 5th, or 7th-order IM product can be P(Lo IM3)
tested for either high-side or low-side. T

 Output power of the main tones and IM power level is
displayed to calculate output IP3 of the DUT.




Required Equipments

Wodsl | Description __[Note

E5072A E5072A ENA Series * Option 008 (frequency-offset mode) must be installed. (*1)
Network Analyzer (with * With the firmware revision 1.01 or later.
configurable test set)
N5181A MXG RF analog signal * An external generator is used as a second source for the main
generator tone.
U200x Series USB power sensor * Necessary for accurate absolute measurements using the
E5072A’s receiver.

* Can be directly connected to the E5072A's USB port.
» Other power sensors/meters supported for the E5072A are listed
in the E5072A’s webhelp. (link)

82357B USB/GPIB interface * Necessary to control an external SG or power meter over GPIB
from the E5072A firmware.

*1: For more details on the E5072A’s options, refer to the E5072A configuration guide, part number 5990-8001EN.
(http://cp.literature.agilent.com/litweb/pdf/5990-8001EN.pdf)
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Operation Manual
Launch program

« Save the wizard program in the E5072A
Visit: www.agilent.com/find/enavba
Go to ENA IMD Measurement Wizard Page
Download “E5072AIMDWizard_xxxx.zip” and
unzip the file.

E5072A IMD Measurement Wizard (Ver.01.00)

Intermodulation Distortion Measurement

*Caution™
Copy “E5072AIMDWizard_xxxx.vba” under A e S /3] Sl Pt et
“D:/VBA/ “ of the E5072A’s directory. et T W
Note: xxxx is the revision number of the wizard program. S e el I R
— e [step3/3] Connect Device and Measure
E3072A
 Launch the wizard program o of Fhumen
ptional

[Macro Setup] > Load & Run ,
Select “E5072AIMDWizard_xxxx.vba”
* The main window shows up.

Note: Be sure to preset the E5072A and SG manually before
launching the wizard program.

Combiner D UT

Setup SG Control Setup PS Control

Agilent Technologies
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Operation Manual
Measurement procedure

1. Setup peripherals
« Setup SG
« Setup power meter / sensor (GPIB or USB)

E5072A IMD Measurement Wizard (Ver.01.00)

Intermodulation Distortion Measurement
*Caution™®

2. Setup measurement parameters v s reuency ot ode optano09s  [stap1/2] Stimls Prameter Seup

required for Intermodulation measurem
- An external signal generator is necessary [step2/3] Calibration
connected to the ENA with the USB/GPIB
« Select IMD sweep types " Recater Clbration
- Power Calibration for Main Tones

1 . F |Xed F 1 y Swe pt F2 — @|SG [step3/3] Connect Device and Measure
2. Sweep fc (center frequency) I | i
(Optional)

3. Sweep DeltaF (delta frequency) it swnr |
« Setup stimulus parameters e DUT |

Setup SG Control Setup PS Control ‘ Sweep DeltaF ‘

3. Perform calibration
 Receiver calibration
« Power calibration for main tones (SG & ENA)

4. Connect DUT and perform measurement

Agilent Technologies



Operation Manual
1. Setup peripherals (SG)

E5072A IMD Measurement Wizard (Ver.01.00)

Intermodulation Distortion Measurement

*Caution™
- The ENA Frequency Offset Mode (Option 008) is

required for Intermodulation measurements.

[step1/3] Stimulus Parameter Setup

E5072A IMD Measurement Wizard

External SG Setup

Connect EMA USB port and external SG GPIB port with a USB/GPIB interface
{i.e. Agilent 82357B).

Connect EMA 10 MHz reference output and external SG reference input with

- I signal i . -
e e [step2/3] Calibration a BNC cable.
interface (i.e. 823578). - Receiver Calibration SG GPIB address
- Power Calibration for Main Tones 1 |
— elsG [step3/3] Connect Device and Measure .
-
E5072A Reflnt  GRIB 2
i Check Connection
Attenuator RefOut LISE -
(Optional)
// é= Connected
1*** (I E5072A
Combiner DUT

1, -
Setup SG Control Setup PS Control

1. Press “Setup SG Control” 1. Enterthe SG’s GPIB address

. Necessary to setup an external SG (i.e. Agilent 2. Press “Check Connection”
MXG N5181A) which is connected to the ENA . When the SG is connected to the ENA
via USB/GPIB interface (i.e. 82357B). successfully, “Connected” is displayed.

3. Press “Return”

3=
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Operation Manual
1. Setup peripherals (Error: SG - Not connected)

E5072A IMD Measurement Wizard (Ver.01.00)

*Cautior|
- The ENA
required {
- An extel

connectel
interface

o—h[

External SG Setup

Connect ENA USB port and external SG GPIB port with a USB/GPIB interface
(i.e. Agilent 82357B).

Connect EMA 10 MHz reference output and external SG reference input with
a BNC cable.

SG GPIB address

I 12
ChecEConnectinn |

Warning: No 5G discovered

Return |

AER

Inter E5072A IMD Measurement Wizard |X|

Setup

1 Tones
Measure

Setup

p= g g I e T o e CD Do

Inter

*Cautiol
- The ENA
required

- An extel
connecte|
interface|

E5072A IMD Measurement Wizard (Ver.01.00)

e[

E5072A IMD Measurement Wizard

External SG Setup

Connect ENA USE port and external SG GPIB port with a USB/GFIB interface
(i.e. Agilent 82357B).

Connect ENA 10 MHz reference output and external SG reference input with
a BNC cable.

— SG GPIB address

|
Check Connection |

Hot Connected

Setup

h Tones
Measure

Setup SG Control I Setup PS Control | Sweep DeltaF

*  When the correct GPIB address of the SG is not entered, the error
message is shown “Warning: No SG discovered” after pressing

“Check Connection”.

*  “Not connected” is displayed in the SG setup window.

Agilent Technologies




Operation Manual
1. Setup peripherals (Power sensor via GPIB or USB)

E5072A IMD Measurement Wizard (Ver.01.00)

E5072A IMD Measurement Wizard (Ver.01.00)

Intermodulation Distortion Measurement i) : E2072A 1D Measurement Wizard

*Caution® *cay Power Sensor Setup
- The ENA Frequency Offset Mode (Option 008) is i - The
required for Intermodulation measurements. [SteDlr‘?] Stimulus Parameter SEtup requil 1 tuD
- An external signal generator is necessary i i -An g
connected to the ENA with the USB/GPIB [step2/3] Calibration conng| | Power Meter & Power Sensor  USB Power Sensor
interface (i.e. 82357B). - Receiver Calibration interf]
- Power Calibration for Main Tones I , bres
. — Serial Number — USB Zero Type —
®|sG [step3/3] Connect Device and Measure ES0724, . asure
I MY47200110 v| Interna
Es072A | viza00110
> MY47200110 & Brerns >
Attenuator Check Connection |

(Optional) s

Fover Sensor

\\7

Combiner DUT Sweep fc
1

Setup SG Control Setup PS Control Swreep DeltaF ﬂl

= P == —onror I FEAp T o —onoor I SVIEED Doy

1. Press “Setup PS Control” 1. Select tab, “Power Meter & Power

. Necessary to setup a power sensor which is Sensor” (GPIB) or “USB Power Sensor”
connected to the ENA by either the USB/GPIB USB
interface (i.e. 82357B) or the ENA's USB port. ( )

53 Agilent Technologies




Operation Manual
1. Setup peripherals (Power sensor via GPIB)

Setup for power meter connected via GPIB/USB interface (i.e. Agilent 82357B)

E5072A IMD Measurement Wizard (Ver.01.00)

E5072A IMD Measurement Wizard (Ver.01.00)

Inte E5072A IMD Measurement Wizard

Inte E5072A IMD Measurement Wizard

*cayl Power Sensor Setup *cal Power Sensor Setup

-The ] - The
requi l B requi fup
-An & -An g
) IPower Meter & Power Sensor 'USB Powier Sensor | conng  FOwer Meter & Power Sensar I USB Power Sensor
interf] interf]
Power meters and sensars which require the input of a

Power meters and sensors which reguire the input of a
bnes calibration table are not supported.

pnes
Power Meter p— PM GPIB address — Power Meter
dasure —— dsure
Select Channel Power Meter I 13 Select Channel
- | A |

‘-l Zero | Calibrate I

calibration table are not supported,

PM GPIE address

ESO7 24

Fower Meter

Check Connection

Check Connection |

() Power Sensor B Power Sensor

Connected

L

Zero/Calibrate

| 3
Return
Return Connect the sensor of channel A to POWER REF of the power meter.
—_—
oK I Cancel |

[0yl

TP =& conoor I SECIR o —orror I

1. Select tab, “Power Meter & Power Sensor” 1

2. Enter the GPIB address of the power meter 2: Perform zeroing of the sensor
3. Press “Check Connection”

When th . 4o the ENA (optional)
. en the power meter is connected to the . i}
successfully, “Connected” is displayed. 3. Press "Return

Select Channel

3% Agilent Technologies




Operation Manual
1. Setup peripherals (Error: Power Meter - Not connected)

E5072A IMD Measurement Wizard (Ver.01.00)

Int = E5072A IMD Measurement Wizard

*Cau
- The
requil
-Ane

conne
interf]

Power Sensor Setup

Power Meter & Power Sensor I UUSB Power Sensor |

Power meters and sensors /i e
calibration table are not sup| E5072

ESO728

‘Warning: No Power Meter discovered

IR

0 Power Sensar

up

ones
dasure

uw

O SG oo I SEP o wonor I

E5072A IMD Measurement Wizard (Ver.01.00)

Int = ES072A IMD Measurement Wizard
“caul Power Sensor Setup
- The
requil e
- An g
conng Power Meter & Power Sensor I IJSBE Power Sensor
interf|
Power meters and sensors which require the input of a
calibration table are not supported. bnes
PM GPIB address ar Mete
ES07 24 asure
Power Meter I 14
Check Connection
ot Connected
Return |
S St AR | —

*  When the power meter is not connected or correct GPIB address of
the power meter is not entered, the error message is shown “Warning:
No Power Meter discovered” after pressing “Check Connection”.

*  “Not connected” is displayed in the setup window.
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1. Setup peripherals (Power sensor via USB)

Setup for USB power sensor (i.e. Agilent U2000 series)

E5072A IMD Measurement Wizard (Ver.01.00) M=

E5072A IMD Measurement Wizard (Ver.01.00)

Inte E5072A IMD Measurement Wizard Inte E5072A IMD Measurement Wizard

“cayl Power Sensor Setup “caul Power Sensor Setup

- The Fu| - The

requi 1 p requi tl.lp
-An 4 - An g

connd  Fower Meter & Power Sensor | USB Power Sensor | connd  Power Meter & Power Sensor USB Power Sensor I

interd| interf|

ones

i o } bnes
) Serial Number ISB Zero Type Serial Number 1_— 1USB Zero Type ——
ES0728 asure ES0728, 9 asure
l MY47200110] -l € Interna My47200110  v| " Internal

f & Externa
k] Externa
Check Connection
r

* External

Zero / Calibrate

Connected

L L =
e I Return I
u k<] UTTLIUT SVWEEP UEILD — T

TP =G wonoor I SEWP T o or I

1. Select tab, “USB Power Sensor” 1. Perform zeroing of the sensor
2. Select the serial number of the connected (optional)
USB power sensor 2. Press “Return”

3. Press “Check Connection”
. When the power sensor is connected to the ENA

successfully, “Connected” is displayed in the setup
window.

Agilent Technologies
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1. Setup peripherals (Error: Power Sensor - No Devices)

E5072A IMD Measurement Wizard (Ver.01.00)

Int = ES072A IMD Measurement Wizard

*cayl Power Sensor Setup

-The

requil tup
- An o
connd Power Meter & Power Sensor USB Power Sensor
interf|
- . _ pnes
— Serial Number — USB Zero Type —
ESO7 24 asure
T Wisiin
T Ext

Return |
SVVEEE j=jlE=}

If the USB power sensor is not connected to the E5072A, the serial
number is not displayed in the pull-down menu.

Agilent Technologies
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1. Setup peripherals

E5072A IMD Measurement Wizard (Ver.01.00) M= E5072A IMD Measurement Wizard (Ver.01.00)
Intermodulation Distortion Measurement Intermodulation Distortion Measurement
*Caution™ *Caution™
- i i : - The ENA Frequency Offset Mode (Option 008) is i
ru;rqhueir::::ihf::?[?i::r;vdof;::o?ﬂ:a(s?liﬁl"e:&s.} " [SteD 1ff3] Stimulus Parameter Setup required for Intermodulation measurements. [SteD 1;3] Stimulus Parameter Setup
Ain external ignal generator s necessary [step2/3] Calibration connected to the S with the Uapferis. | [step2/3] Calibration
interface (i.e. 823578). - Receiver Calibration interface (i.e. 82357B). - Receiver Calibration
- Power Calibration for Main Tones - Power Calibration for Main Tones
— elsG [step3/3] Connect Device and Measure — elsc [step3/3] Connect Device and Measure
E50724A '\> E5072A
Attenuator / ® P Attenuator
(Optional) (Optional)
¥
Fixed F1, Swept F2
Combiner DUT Combiner DUT Sweep fc
I Setup SG Control Setup PS Control Setup SG Control Setup PS Control Sweep DeltaF

*  When the both SG and power sensor are connected to the E5072A
successfully, the measurement sweep types can be selected.

: -~ Agilent Technologies
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2. Setup measurement parameters

1. Fixed F1, Swept F2

E5072A IMD Measurement Wizard (Ver.01.00)

Intermodulation Distortion Measurement

*Caution™
=TieEE e rerey M ol 2 (O T [step1/3] Stimulus Parameter Setup
required for Inter ion ements.

- An external signal generator is necessary
connected to the ENA with the USB/GPIB
interface (i.e. 82357B).

[step2/3] Calibration

- Receiver Calibration

- Power Calibration for Main Tones
[step3/3] Connect Device and Measure

— elsc

E5072A

Attenuator

(Optional) 1

Fixed F1, Swept F2

Swieep fc

Setup SG Control

Setup PS Control Sweep DeltaF

1. Press “Fixed F1, Swept F2”

. One of the main tones is fixed at a specific
frequency, while the other main tone is swept in
the frequency range.

E5072A IMD Measurement Wizard

i Tene | MainTone
F1 F2

Main Tone M Tone
FiF2

FIM

—

FIM

" LoIM_HiF2_F2Daown

" HiIM_HiF2_F2Up

W TerE " MainTons
F2 F1

MainTone "M Tone
F2 F1

FIM |
=

FIM

" LoIM_LoF2_F2Up

" HiM_LoF2_F2Dowin

Intermodulation Distortion Measurement

[step1/3] Stimulus Parameter Setup for Swept Frequency

BEX
Frequency Setup
o 2]
F1 (SG) 3 a0 Mz
F2 (ENA) Min 1000 MHz|
F2 (ENA) Max 1100 MHz|
NOP 51 pis
IM Min MHz
IM Max MHz
FBW 4
Main Tone IFBW | 1 ~| Hz
IM Tone IFBW L1k ~| Hz

Back

akownpE

Agilent Technologies

Select sweep type
Select IM order (3rd, 5th, or 7th)
Enter main tones’ frequency, NOP
Select IFBW for main tones & IM tone
Press “Next”
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2. Setup measurement parameters

2. Sweep fc

E5072A IMD Measurement Wizard (Ver.01.00)

Intermodulation Distortion Measurement

*Caution™
- The ENA Frequency Offset Mode (Option D08) is 1
reauad for Tt S ton T [step1/3] Stimulus Parameter Setup
- An external signal generator is necessary H 5
connected to the ENA with the USB/GPIB [Step2f3] Calibration
interface (i.e. 82357B). - Receiver Calibration
- Power Calibration for Main Tones
®|SG [step3/3] Connect Device and Measure

E5072A

Attenuator
(Optional)

Fixed F1, Swept F2

Swieep fc

Setup SG Control Setup PS Control Swieep DeltaF

1. Press “Sweep fc”
. Center frequency of the main tones is swept in
the frequency range, while the delta frequency
is fixed.

E5072A IMD Measurement Wizard

Intermodulation Distortion Measurement
[stepl/3] Stimulus Parameter Setup for Sweep fc

Frequency Setup
Order

Start fc 2

| N Stop fc
‘DeltaF‘ DeltaF Center fc
1

I [ Span fc

1 L Fixed DeltaF
1 o f2 f1° . f2 | | NOP

fe fe IM Min
IM Max MHz

IFBW 3
W14 -] Az

Main Tone IFB

IM Tone IFBW ik | Hz

1. Select IM order (3rd, 5th, or 7th), Hi-
side or Low-side.

2. Enter center frequency (fc), delta
frequency (DeltaF), and NOP

3. Select IFBW for main tones & IM tone

4. Press “Next”
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2. Setup measurement parameters

3. Sweep DeltaF

E5072A IMD Measurement Wizard (Ver.01.00) E5072A IMD Measurement Wizard

Intermodulation Distortion Measurement Intermodulation Distortion Measurement
ot [stepl/3] Stimulus Parameter Setup for Sweep DeltaF
*Caution™
- The ENA Frequency Offset Mode (Option 008) is [step1/3] Stimulus Parameter Setup Frequency Setup
required for Inter ion ements. Order . |
- An external signal generator is necessary [Step2f3] Calibration )
connected to the ENA with the USB/GPIB DeltaF Start Delta 2|-| T
interface (i.e. 82357B). - Receiver Calibration ) | ) 20
- Power Calibration for Main Tones ' | - 40 MH2
e|sG [step3/3] Connect Device and Measure DeltaF Fixed fc 1000 MH3
— NOP 21 pts
E5072A )
1 IM Min MH3
Attenuator ] 1 ’ mMmMm 2
(Optional) f1 1 fe f2 f2 e L
Fixed F1, Swept F2 IFBWW
Main Tone IFBW | 1k ~| Hz
1 Sweep fc M Tone IFBW | 1k~ Hz
Setup SG Control Setup PS Control Sweep DeltaF 4
- - Back | I Mext I| |

1. Press "Sweep DeltaF” 1. Select IM order (3rd, 5th, or 7th), Hi-
. Delta frequency between the two main tones is side or Low-side.

swept in the frequency range, while the center
frequency is fixed. 2. Enter center frequency (fc), delta

frequency (DeltaF), and NOP
3. Select IFBW for main tones & IM tone.
4. Press “Next”

- Agilent Technologies
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2. Setup measurement parameters (Error: Frequency out of range)

E5072A Network Analyzer

= Main Tane (56) Main Tone (ENA)
E5072A IMD Measurement Wizard E M@ £(1) Log Mag 10.00 ds / Ref 0.000 dem SR Log Mag 10.00 dB , Ref 0.000 dgm LEED D
— 50.00 50.00
- . . . ) VBA Editor
Intermodulation Distortion Measurement . o
. : - . — Mew Project
[step1/3] Stimulus Parameter Setup for Sweep DeltaF 20.00 E50724 IMD Measurement Wizard o
10.00
i Frequency Setup 0.000, Intermodulation Distortion Measurement ‘ -
Order I Ird ,l LolE ~10.00 [step2/3] Calibration (Receiver Calibration) ﬂ et mm |
Hl -20.00
De ltaF Start Deh-_a 20 MHz -30.00 [~ Power Calibration for Receiver Calibration  Receiver Calibration ——————————— Save Project...
| Source Port: 1 Receiver
-40.00
[ \ Stop Detta 40 MHz power for Cal. = Rl h Close Editor
DeltaF Port 1: Start 11.5 GHz -2 |:| [ommansy | | o5 61z
Fixed fc 10000 MHz Pgrt 2: St;rt 11.5 GHz = i e of 5 5.5 GHz e
[ NOP 21 = 2 & | rorance ? “
— - - . 0.0 a8 N -
l IM Min | 570 MHz Tr1 B 1og M29 19990 | yex meration T || &
1’ f1 1 2 f2 | | IMMax S Mhz Paner s o comoen L T contve
fc 30.00 Import File | OFF | B:
’ da Echa Windovs
20.00 Ri: [ o
— IFBW 10,00
. Take Cal Sweep Take Cal Sweep I
Main Tone IFBW | 1k ~| Hz 0. 000 \
— -10.00
IM Tone IFBW 1k x| Hz o.00 o e | vser menu
-0.00 0.0 Preset User Menu
-40.00 -40.00
Back Mext Done - . 2 Return
Port 1: Start 14.5 GHz Stop 14.5 GHz" [llPort 1: Start 14.5 GHz™ Stop 14.5 GHz

Port 2: Start 14.5 GHz Stop 14.5 GHz™ WlPort 2: Start 14.5 GHz™

*  When the entered frequency value is out of the specification of the
E5072A, the frequency is highlighted in red in the measurement
channels.

* Inthis case, it is necessary to reenter the correct frequency range
in the stimulus parameter setup.

- Agilent Technologies
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3. Perform calibration (Receiver cal)

Note: Power calibration is recommended before receiver calibration to characterize the E5S072A’s
receivers with calibrated source power for accurate absolute measurements.

E5072A IMD Measurement Wizard |Z||E|r>__<| ES072A IMD Measurement Wizard E“El@
Intermodulation Distortion Measurement Intermodulation Distortion Measurement
[step2/3] Calibration  (Receiver Calibration) a [step2/3] Calibration  (Receiver Calibration) a
Power Calibration for Receiver Calibration Receiver Calibration Power Calibration for Receiver Calibration Receive Calibration
Source Port: 1 pr— Receiver Source Port: 1 e — 2 Recei
Power for Cal. s = Power for Cal.
attenustor
dBm . 1y e (Ootions) dm J, ‘[‘:jth:tr:m
Tolerance LsE Tolerance
0.05 dB Power Sensor - 0.05 dB gosv?er Sensor
Max Tteration Thmugh comnecfian May Tteration Through connection
| 10 Loss Compen Rev Status 10 Loss Compen Rov Status
Import File oFF B: RELEn Gl Import File OFF B:
dB dB
3 R1: R1:
Take Cal s =]
Back Back | Mext I |
’
1. Connect the power sensor to the 1. Connect the E5072A’s port 1 and port

E5072A’s port 1
2. Enter Tolerance and Max Iteration for

power calibration
. Measurement sweep of power calibration is
continued until the power is adjusted within the
accuracy tolerance or maximum iteration is met.
3. Press “Take Cal Sweep” 4.

. Power calibration is performed for the channel
1,2 and 3 respectively. The button is highlighted

2 with a thru adapter
Select Receiver “B”
Press “Take Cal Sweep”
. The button is highlighted in blue and

“Corrected” is shown in the status cell after
the calibration is completed.

Press “Next”

W N

: Agilent Technologies

in blue after the calibration is completed. N
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3. Perform calibration (Error: Power meter not settled)

E5072A Network Analyzer

Main Tane (SG)

Main Tone (ENA) ES072A Menu
PI® B(1) Log Mag 10.00 dg / Ref 0.000 dem Trl B{1) Log Mag 10.00 de / ref 0.000 dem e
50.00 50.00 "
40.00 #0.00 Measurement
30.00 30.00 B(1)
20.00 E5072A IMD Measurement Wizard bl‘ili‘ Format I
10.00 Log Mag
0. 000p Intermodulation Distortion Measurement 4 e
-10.00 [step2/3] Calibration (Receiver Calibration) H
-20.00 Display
_30.00 [ Power Calibration for Receiver Calibration Receiver Calibration ————————
Source Fort: 1 Receiver
-40.00 50724 : <] Average
-50. 00 Power for Cal. — o "
nu
Port 1: Start 990 MHz -20 dBm - (Optionaly .11 GHz Calibration |
Port 2: Start 090 MHz P EE— —* o] .11 GHz
E -200 : Execution error
1 Start 1.01 GHz FBW | oerance ok Stimulus
IM Tone
Trl B(1) Log Mag 10,00 0.05 dB
50.00 Max Iteration Through cannactan
. I 10 Sweep Setup |
40.00 [ Loss Compen ————— Rov Status
Fower Offset
Import File OFF | B: -
30.00 q
0 48 - Trigger
20.00 e
Marker
000 W Take Cal Sweep Take Cal Sweep
0. 000 M |
_10.00 Marker Search |
_20.00 Back I Mext I Done I
Marker Function |
-30.00 -30.00
-40.00 -40.00 |
-50.00 1 -50.00 1
Port 1: Start 970 MHz Stop 1.07 GHz i Port 1: Start 970 MHz Stop 1.07 GHz
Port 2: Start 870 MHz Stop 1.07 GHz W Port 2: Start 970 MHz Stop 1.07 GHz
3 |Start 1.01 GHz IFBW 1 kHz Stop 1.11 GHz ofs 4 | Start 1.01 GHz IFBW 1 kHz Stop 1.11 GHz ofs

Power meter not settled Hold | Run | ExtRef

2012-05-28 16:09

*  When the power sensor is NOT connected to the E5072A’s port 1, the error
message, “-200: Execution error” and “Power meter not settled” are
displayed. The power calibration is aborted automatically.

Agilent Technologies




Operation Manual
3. Perform calibration (Power cal for main tones)

Power calibration is performed for the main tones from the ENA and SG to ensure accurate power
levels at the DUT’s input. Different power levels can be set for the frequency ranges.

E5072A IMD Measurement Wizard (SIS E5072A IMD Measurement Wizard DE®
Intermodulation Distortion Measurement Intermodulation Distortion Measurement
[step2/3] Calibration  (Power Calibration of Main Tones) B [step2/3] Calibration  (Power Calibration of Main Tones) a
1 Source Fort: 1 Source Port: 1
ENA 5G ENA 5G
SG 2 Target Power (dBm Target Power (dBm) o SG Target Power (dBm) 1 Target Pover (dBm)
i E 20 HEZ [0 20
'_"_. = Tolerance Tolerance ._;'_“_. = Tolerance Tolerance
0.1 dd 0.1 dB 0.1 dB 01 dB
Power Sensor Max Iteration Max Iteration Power Sensor Max Iteration Max Iteration
Combiner 10 10 Combiner 10 10
over Offse Power Offset Power Offset Ower UTTse
3 dB dB
Take Cal Sweep Take Cal Sweep Takecalsveep 2|| Take Cal Sw eepl
Mote: Source power of the SG is adjusted ta get target power on the last frequency peint. Note: Source power of the SG is adjusted to et target power on the last frequency point.
Back | Next | | Back

1. Connect the combiner / E5072A/ SG / 1
power sensor

2. Enter Target power, Tolerance, and Max
Iteration for power calibration of the main 2

Enter Target power, Tolerance, and Max
Iteration for power calibration of the main
tone from the SG

Press “Take Cal Sweep”

tone from the E5072A . Note power calibration for the SG is performed
3. Press “Take Cal Sweep” only for the last frequency point.
«  The button is highlighted in blue after the The button is highlighted in blue after the
calibration is completed. calibration is completed.

3. Press “Next”
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3. Perform calibration (Error - Power can not be adjusted)

E5072A Network Analyzer E5072A Network Analyzer

Mzin Tone (SG) Main Tone (ENA) Main Tone (56) Mzin Tone (ENA)
PIE B(1) Log Mag 20.00m dB8 / Ref 0.000 dBm Trl B(1) Log Mag 20.00m dB / Ref 0.000 dBm P! 5{1) Log Mag 20.00m d& / Ref 0.000 dsm Tril B{1) Log Mag 20.00m d& / Ref 0.000 d&m
100.0m 100. 0m 100.0m 100.0m
80.00m 80.00m 80.00m 80.00m
60.00m 60.00m 60. 00m 60. 00m
40,00 Auto Scale All
40.00m E50724 IMD Measurement Wiza - oom E5072A IMD Measurement Wizard
20.00m 20.00m
0.000) Intermodulation Distortion Measurement 0.000)) Intermodulation Distortion Measurement
-20. 00m [step2/3] Calibration  (Power Calibration of Main Tones) a Scale/Div -20.00m [step2/3] Calibration  (Power Calibration of Main Tones) a Scale/Div
/\" 0.0200 d8/div 20, 00m 0.0200 dB/div
-40.00m Source Port: 1 Source Fort: 1
-60. 00m
~60. 00m ENA - sG ENA - s6
e -§0. 00m s
-80.00m — )
. Target Power (dBm) Target Power (dBm) rerence Valie 100, 0m = . Target Fower (dBm) Target Fower (dBm) rarence Valie
~100.0m | 20 0.0000 dBm Port 1: Start 1.01 GHz . 20 0.0000 dBm
Port 1t Start 1.01 GHz o Tolerance Port 2: Start 990 MHz = Tolerance
POIt 2t Start 990 MHZ 200 Execs 01 . Marker -> LO (Ctrl): Start 990 MHz 5B Pone Sensor Rend £ 0.000001 B Marker ->
o 200 : Execuiton error ol ouer Sensor Read Error
WS L0 B4 L Power Sensor Max Rteration - LU R Power Sensor Max Iteration Eeference
Electrical Del Electrical Del
Trl B(1) Log Mag 20.00 Combiner 1 ’713'\ Trl B(1) Log Mag 20.00 Combiner 1 ’7@"
100.0m Power Offset 0.0000 5 100.0m Power Offset 0.0000 5
80.00m ds d8 80.00m I d8 8
60.00m 60.00m
Take Cal Sweep Take Cal Sweep Take Cal Sweep Take Cal Sweep
40.00m 40.00m
20.00m T eI 20.00m ==
0. 000 0. 000
Nete: Source power of the SG is adjusted to get target power on the last frequency point. 20,00 Mate: Source power of the 5G is adjusted to get target povier on the last frequency paint.
-20.00m -20.00m
-40.00m Back Next Done _40.00m Back Next
-60. 00m -60. 00m -60. 00m ~60. 00m
-80. 00m -80. 00m -80. 00m -80. 00m
~100. 0m 1} -100.0m 1 -100. 0m 1f -100.0m 1
Port 1: Start 1.01 GHz Stop 1.11 GHz |l Port 1: Start 1.01 GHz Stop 1.11 GHz Port 1: Start 1.01 GHz Stop 1.11 GHz |l Port 1: Start 1.01 GHz Stop 1.11 GHz
Port 2: Start 970 MHz S5top 1.07 GHz |l Port 2: Start 570 MHz Stop 1.07 GHz Port 2: Start 570 MHz Stop 1.07 GHz | Port 2: Start Hz 5top 1.07 GHz
3/Start1.01 GHz  IFBW 1 kiz . 3 TFBW 1 kHz GHz  IFBW 1kHz op 1.11 GHz PC | RC! ofs t1.01GHz  TFBW1kHz  Stop 1.11 GHz RC! ofs
Power meter not settled Hold | Run | ExtRef 2012-05-29 18:27 RF Off| Hold | Run | ExtRef 2012-05-29 18:28

When the power level can not be adjusted within the accuracy tolerance
during power calibration, the error message will be displayed. In this
case, it is necessary to set the wider tolerance for the target power level.
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4. Connect DUT and perform measurement

E5072A Network Analyzer

E5072A IMD Measurement Wizard

Main Tone (ENA)

Main Tone (SG;

PIE) 5(1) Log Mag 10.00 ds , Ref 0.000 dsm Trl B(1) Log Mag 10.00 B ;/ Ref 0.000 dsm ETPZLLETY
Intermodulation Distortion Measurement °0- 00 7550, 50000 T 727576 B %090 T 5100900 G 207739 e -
40.00 10.00 I -
Measurement
: 30.00 30.00 B(L
[step3/3] Connect Device and Measure 2]
20.00 =
)
I Log Mag
I E5072A IMD Measurement Wizard =N
Measurement —————— [ Show Frequency Setup
Display
x
Hold Single Cont. Exit
—e|sG .
} | ferage
hf| -s0.00 L
Stop 1.1 GHz [ Port 1: Start 1.01 GHz Stop 1.11 GHz
ES072A Stop 1.02 GHz [ Port 2: Start 1.01 GHz 5%00 1.11 GHz Calibration |
Stop 1.09 Gz ] L0 (Crrl): Start 090 itz Stop 1.09 GHz
stop 1.11 6Hz EEIFEIEE R = 3 o pC | R )
Attenuator p Shars
. Trl B(1) Log Mag 10.00 d& / Ref 0.000 dem Trl B{1) LOg Mag 10.00 dB / Ref 0.000 dem
(Optional) 50 oo> e 50 oo) i
. -1 970.00000 MHZ -40]237 dBm . 1 970.00000 MHz -200.00 dBm Suieep Setup |
40.00 40.00
30.00 30.00 Trigger
20.00 20.00
10.00 10.00 Marker
- 0.000 0.000
Combiner DUT " N | " N
-10.00 -10.00 Marker Search |
-20.00 -20.00
-30.00 -30.00 Marker Function |
-40.00 ifl -20.00
2 -50.00 -50.00 1 Analysis |
Port 1: Start 1.01 GHz stop 1.11 Gz [ port 1: Start 101 GHe 5t0p 1.11 GHz
t 2! Start 970 MHz Stop 1.07 Gz [ Port 2: Start 970 Mz 5t0p 1.07 GHz
Back (Ctr): Start 990 MHz Stop 100 Gzl LO (Cti): Start 990 Mtz Stop 1.08 GHz
t1.01GHz IFBW1kiz  Stop1.11GHz PC | RC ofs| || 4 Start 1.01 GHz TFBW 1 kiz Stop L.11 GHz 07| Ofs
ation completed Hold | Run | ExtRef 2012-05-28 16:17

1. Connect the DUT 1. Measurement window is displayed

2. Press "Done _ on the E5072A screen.
. All the necessary setup is done and ready to

measure IMD of the DUT.

- Agilent Technologies
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4. Connect DUT and perform measurement

Measurement window Measurement window
(with frequency information)

ES5072A IMD Measurement Wizard

— Measurement ¥ Show Frequency Setupl

*Hold | Single | Cont. |
|’ Measurement ™ Show Frequency Setup 2

E5072A IMD Measurement Wizard

Exit

*Hold I Single Cont. | 2 Exit — Frequency Setup

Sweep fc

Order 3rd Lo

Frequency |[Start |Stop

F1 (SG) Qa0 1090 |MHz
Deltal DS F2 (EMA) 1010 (1110 |MHz
1. Press “Single” to trigger measurement M 670 1070 |MHz

once ff f1 o 2| Fc 1000 1100 |MHz
*  Press “Cont.” to perform continuous sweep Fixed Delta |20 MHz
measurements and press “*Hold” to hold NOP 21 pts
measurements.

2. Press “Exit” to exit the program
*  When “Show Frequency Setup” box is checked,
the frequency range of main tones and IM
product is displayed.

Agilent Technologies
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4. Connect DUT and perform measurement

Measurement result (Sweep fc)

E50724 Network Analyzer

Reference Value

Main Tone (SG)
Trl B(1) Log Mag 500.0m de /

Main Tone (ENA)
Trl B(1) Log Mag 200.0m dB /

Ref 11.00 dem ref 11.40 dem

Frequency range

P(FY  P(F2)

Auto Scale

1259 5550, 60600 wHz 9. 8853 dem 12-40 54 §106000 Grz| 101635 [dam

13.00 12.20

12.50 12.00 h 2 i
12.00 Ch 1 il 11.s0 C

11.50 11.60

11. 00 Wfl  11.c0m "
10.50 11.20

10.00 § P(Fl) 11.00 P(FZ)
9.500 10.80

9.000 10.60

5.500 L 10.40 L

Port 1: Start 1.01 GHz Stop 1.11 GHz @ Port 1: Start 1.01 GHz Stop 1.11 GHz

Port 2: Start 990 MHz Stop 1.09 GHz @ Port 2: Start 1.01 GHz Stop 1.11 GHz
LO (Ctrl): Start 990 MHz Stop 1.09 GHz |l LO (Ctrl): Start 990 MHz Stop 1.00 GHz
1|Start 1.01 GHz IFBW 1 kHz Stop 1.11 GHz PC | RC ofs 2 |Start 1.01 GHz IFBW 1 kHz Stop 1.11 GHz PC | RC! Ofs

IM Tone

Auto Scale All

Divisions
10
Scale/Div
2.0000 dB/div

Reference Position

5 Div

Reference Value
44.000 dBm

DUT

Marker ->
Reference
Electrical Delay |
0.0000 5
Phase Offset

0.0000 ¢

Return

Frequency Setup

Sweep fc

Order 3rd Lo

Freguency |Start

Stop

Tri B(1) Log Mag 1.000 d& / Ref -54.00 d&m piE B(1) Log Mag 2.000 d& / Ref 44.00 dBm
~49.00 57666000 MRz -57593 dem 34-00 53576, 60000 WAz 43/999 [dem
-50.00 52.00
-51.00 Ch 3 50. 00 Ch 4 OIP3
-52.00 48.00
-53.00 46.00
_52. 00 12.00M
-55.00 42.00
o800 4000 E5072A IMD Measurement Wizard
-57.00 ¢ O 38.00
_58.00 R Measurement
-39.00 & *Hold Sing Cont. |
Port 1: Start 1.01 GHz Stop 1.11 GHz
Port 2: Start 970 MHz 1.07 GHz

Stop
L0 (Ctrl): Start 930 MHz Sto
3|Start 1.01 GHz  IFBW 1 kHz

1.09 GHz
ofs

Stop 1.09 GHz
Stop 1.11 6Hz IETS N G BT =
Hold | Run | ExtRef

Stop 1.11 GHz PC | RC!

Ch 1: P(F1) Output power of main tone frequency from SG (in dBm)

2012-05-21 19:16

F1 (SG)
F2 (ENA)
m

Fc

990
1010
970
1000
20
21

1090
1110
1070
1100

MHz
DeltaF

‘
]
1

fl g f2

DeltaF
——
1

o 12

MHz

MHz

I Show Frequency Set

MHz
Exit Fixed Delta

MOF

MHz

pts

Ch 2: P(F2) Output power of main tone frequency from E5072A (in dBm)

Ch 3: P(IM) Power of IM product (in dBm)
Ch 4: OIP3 Calculated OIP3 (in dBm)

IP3 (dBm) = P(F1) + (P(F2) - P(2*F1-F2)) / 2
IP3 (dBm) = P(F2) + (P(F1) - P(2*F2-F1)) / 2

*Output power of main tones and IM product is measured by the
absolute measurement using the E5072A’s receiver B.

* Output-referred IP3 (OIP3) is calculated and displayed in the
channel 4 of the E5072A.
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Measurement Examples
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DUT for Demo

« DUT: The amplifier included in the E5072A’'s demo kit is used for measurements.
Mini-Circuits: ZRL-2400LN+ (Agilent P/N: 0955-2330)
*Data sheet is available at: http://www.minicircuits.com/pdfs/ZRL-2400LN.pdf

S-parameters:
500 M to 6 GHz, IFBW = 1 kHz, Power level = -30 dBm, Full 2-port Cal

EH E5071C Network Analyzer
1 Active ChiTrace 2 Response 3 Stimulus 4 Mkrjanalysis 5 Inskr State

P =11 Log Mag 10.00dB/ ref 0.000dE [F2] Tr2 512 Log Mag 10.00d8/ Ref -30.00dE [F2]
3000 7 5000000 Gnz —8,1523 @8 €009 7 5000000 GAz -47.984 @B
so.pp | 2 1-5000000 GHz -18.446 ds 10,00 | 2 1.5000000 GHz -43.860 dB
- I 2.0000000 GHz -19.530 db . I 2.0000000 GHz -41.5235 de
4 2.4000000 GHz -18.037 dB 4 2.4000000 GHz -35.488 dB
30,00 35 3.0000000 GHZ =17.496 dB 0.000 |55 3.0000000 GHz -39.585 dB
20.00 -10.00
10.00 -20.00
0. 000 W -30.00p s L] “
-10.00 5 1 -40.00
1
-20.00 -50.00
2 T 4 ¢ 2"
-30.00 -60, 00 -
-40.00 ~70.00 ]
A
-50.00 = -50.00 = ):”
Tr3 s21 Log Mag 10,0008/ ref 10.00d6 [F2] Trd 522 Log mag 10.00de/ Ref 0.000d8 [F2] o
8000 T 5000000 Gnz 6010 OB 3000 9 55a0000 cRz 17,380 0B -
50.00 |2 15000000 GHz 23.445 |dB 40,00 | 2 1.5000000 GHz -22.256 |dB
. 3 2.0000000 GHz  29.418 dB . 3 2.0000000 GHz -25.089 dB
4 2.4000000 GHz 24.134 dB 4 2.4000000 GHz -29.934 dB
40.00 |55 3.0000000 GHz 17.748 dB 20,00 155 30000000 GHz -18.670 dB
30.00 20.00
20.00 10.00
10.00M 0., 000 W L]
0. 000 -10.00
-10.00 -20.00
-20.00 ~30.00
-30.00 -40.00
-40. 00 = -50.00 =
1 Start 500 MH: IFEW 1 kHz Stap & GHz
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Test Configuration 1
Using the external combiner

Configuration - Test setup

CPEE \ v~ | 32888888 S5 N
_IE g LoDELeEOBEaD® D

USB/GPIB o
Interface I
(i.e. 82357B)
UsB REF OUT
Attenuator
. _ , g (Optional)
—— e S—

) our

LPF
(Optional) * USB/GPIB interface (i.e. Agilent 82357B) is necessary to control the

SG from the ENA firmware.

» 10 MHz reference is connected between the instruments.

* A low-loss and high-isolation combiner is recommended.

» An optional LPF is needed to eliminate source harmonics from the ENA.
* An optional attenuator is needed to protect ENA’s receiver.
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Measurement Example
E5072A Receliver IP3

Measurement result (Sweep DeltaF)

DUT: Thru. Pin (F1) =

Ch 1:

Pout (@ Main tone
frequency from SG,
in dBm)

Ch 3:

Power of IM
product (@ Lo IM3,
in dBm)

» The E5072A receiver’s IP3 can be determined by connecting a thru

Pin (F2) = 0 dBm, IFBW = 10 Hz

P(Lo IM3)

P(F1) P(F2)

Frequency Setup
Sweep DelaF

Order
DeltaF Frequency
] 1
{ F1 (5G)
DeltaF
—— F2 (ENA)
m
|
T '
1 1 fo f2 f2 Delta
Fixed Fc
HOP

E5072A Network Analyzer

1 Active Ch/Trace
Main Tone (SG)

Trl B(1)
100.0m

80.00m
60.00m
40.00m
20.00m
0.000 p
-20.00m
-40.00m i

Port 2: Start

1|Start 1.01

M Tone
Trl 8(1)
-75.00

-76.00
-77.00
-78.00
-79.00
-50. 00 M
-81.00
-82.00
-83.00
-84.00

LO (Ctrl): Start 990 MHz

N TNV T

2Response  3Stmulus 4 MkrfAnalysis 5 Instr State

Log Mag 20.00m dg& / ref 0.000 dBm
1 990.00000 MHZ -0.0416 dEm

T

-60. 00m P F 1

-80.00m

-100.0m &

Port 1: Start 1.01 GHz Stop 1.02 GHz

990 MHz

Stap 980 MHz
Stop 580 MHz
GHz IFBW 1 kHz Stop 1.02 GHz PC | RC (0]

Log Mag 1.000 ds / ref -80.00 dsm

1 970.00000 MHZ -79.796 dBm

P(Lo IM3)

-85.00 L

Port 1: Start
Part 2: Start

3 |Start 1.01

L0 (Ctrl): Start 990 MHz

1.01 GHz
970 MHz

Stop 1.02 GHz
Stop 940 MHz
Stop 980 MHz
Stop 1.02 GHz PC | RC (0]

GHz IFBW 10 Hz

Main Tone (El

100.0m
80. 00m
60. 00m
40.00m
20.00m
0. 000
-20.00m
-40. 00m

NA)

Trl B(1) Log Mag 20.00m dB Ref 0.000 dBm

Resize

1 1.0100000 GHz 0.0067 dem

Auto Scale

Auto Scale All

Divisions

Scale/Div
1.0000 dB/div

-60. 00m P F 2 Reference Position
~§0. 00m 5 Div
-100. 0m & fi Value
Port 1: Start 1.01 GHz Stop 1.02 GHz 38.000 d8m
Port 2: Start 1.01 GHz Stop 1.02 GHz
LO (Ctrl): Start 990 MHz Stop 980 MHz Marker ->
2|Start1.01 GHz ~ IFBW1kHz  Stop 1.02GHz PC | RC ofs Reference
Electrical Del
PP E(1) Log Mag 1.000 dB / Ref 38.00 dsm 0.0000 Slay |
43.00 -
1 970.00000 MHz 39.860 dBm
42.00 Fhase Offset
0.0000 ©
41.00
L B N Y | Return
39.00 \
38. 0O M
37.00
36.00 Measurement
35.00
33.00 L
Port 1: Start 1.01 GHz Stop 1.02 GHz
Port 2: Start 970 MHz Stop 940 MHz

LO (Ctrl): Start 990 MHz
(4 Start 1.01 GHz

IFBW 1 kHz

stop 1.02 6Hz ERABA=
Hold | Run | ExtRef

Stop 980 MHz

2012-05-29 18:13

Ch 2:

Pout (@ Main tone

3rd Lo
Start
Qa0
1010
az0
20
1000
21

Stop
Q80
1020
240
40

MHz
MHz
MHz
MHz
MHz
pts

frequency from ENA,

in dBm)

Ch 4:

Calculated IP3 (in

dBm)

IP3 (dBm) = P(F1) +

(P(F2) - P(2*F1-F2)) / 2

adapter between the port 1 and port 2, injecting a two-tone stimulus and

measuring the power of the two tones and the 3rd IM product.
*The receiver IP3 is approx. +40 dBm in the frequency range.



Test Configuration 2
Using the internal bridge as a combiner

*The E5072A’s internal bridge can be used as a combiner for two-tones.
*No external combiner is required in the test setup.

Configuration - Test setup E5072A Block Diagram

- REFIN

USB REF OUT X X
USB/G X
Interfa »

(i.e. 823578 Port 2 2 - - IZ'

S
LPE L CPLR ARM
optional) ) (<+12dBm) Attenuator
b @ LPF (Optional)

<-14dBm

(for the SG tone) DUT

* Input power at the port (‘CPLR ARM”) should be at least below +12 dBm
as the damage level of the input is +15 dBm.
* Input power at the DUT is below -14 dBm for the main tone from the SG
due to the coupling factor (i.e. 26 dB) of the E5072A’s internal bridge.

DUT




E5072A Block Diagram

Source

Solid-state
2( Attenuator

(65 dB)

SPDT Switch

&
¥
$
&)

Mechanical X x
Step Attenuator A B Mechanical
(60 dB, \ B - — ] Step Attenuator
10 dB step) \ x" -]X | 77 (60 dB,
10 dB step)
\ w w

A Bias-Tee Bias-Tee

1
]
]
—

- 90

e |5 2 W . ¢ : = M o | oz
= 3 o I Portl ¢ < n £ Port2 T 0O o g
Ll x L L
o o) O x> S x O o £
o & L 7 a 9 O & i C E 3
¥ 2 3 © o x O o 3 3 &
o]
N “ N oy
REF 1 REF 2
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— Frequency Setup

Measurement Example

. . . W Main Tone Frequency |Start |Stop
Using the internal bridge B Fi| GO e e |
5l F2 (ENA) 1000 1100 |MHz
Measurement result (fixed F1, swept F2) o
NOP 51 ||pts

DUT: RF amp. Pin (F1) = Pin (F2) = -20 dBm, IFBW =1 kHz

E5072A Network Analyzer

Main Tane (5G)

Main Tone (ENA)
pi@l 5{1) Log Mag 100.0m dB / Ref 9.000 dBm Trl B(1) Log Mag 500.0m dB / Ref 11.00 dBm
‘ h 1' 9.500 1 1.4000000 GHz 9.0668 dem 1350 1 1.0000000 GHz 10.331 dem ‘ h 2.
. 9.400 13.00 .

Pout (@ Main tone "o o o sl Pout (@ Main tone

frequency from SG o cnon ; i:éi./ frequency from ENA,
§.900 10.50 Scale/Div |n dBm)

(CW), in dBm) o P(Fl, CW) 10,00 P(FZ) w2000 d

8.700 9.500
§.600 9.000
§.500 L 8.500 & Value
Part 1: Start 1 GHz Stop 1.1 GHz | Port 1: Start 1 GHz Stop 1.1 GHz ‘ 9.0000 dBm
Port 2: Start 1.4 GHz Stop 1.4 GHz | Port 2: Start 1 GHz Stop 1.1 GHz
| LO (Ctrl): Start 1.4 GHz Stop 1.4 GHz [l LO (Ctrl): Start 1.4 GHz Stop 1.4 GHz Marker ->
1 Stert1 GHz TFBW 1 kHz Erp%Rarry pc | RC | o | ofs|fif 2 Start 1 GHz IFBW 1 kHz Stop 1.1 GHz PC | RC ofs
M Tone P3 =
Electrical Del
Trl B(1) Log Mag 1.000 dB / Ref -58.00 dBm Trl B(1) Log Mag 2.000 dB / Ref 45.00 dBm eNe00 Shy |
-53.00 55.00 -

1 600. 00000 MHZ -&60.870 dem 1 600.00000 MHZ 45.300 dem

Phase Offset

-54.00 53.00
0.0000
-55.00 51.00
-56.00 49.00 II 3 Return Ch 4
(:h 3 -57.00 .

-58. 00 p|

Power of IM Calculated OIP3

(in dBm)

E5072A IMD Measurement Wizard

product (@ Lo IM3, | =~ P(Lo IM3)|] -~ ( -
in dBm) povisut o sonsicr oo sation IP3 (dBm) = P(F2) +

LO (Ctrl): Start 1.4 GHz Stop 1.4 GHz (CEr): Scart 1.4 Gz §
TFBW 1 kHz Stop 1.1 GHz _PC | RC ofs 4 |Start 1 GHz TFBW 1 kHz Stop 1.1 GHz ofs

Hold | Run | ExtRef 2012-05-29 13:37

(P(F1) - P(2*F2-F1)) / 2

3 |Start 1 GHz

 Output power of the main tones and IM power level is
displayed to calculate output IP3 of the DUT.
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Measurement Example
Using the internal bridge

Measurement result (Sweep fc)
DUT: RF amp. Pin (F1) = Pin (F2) = -20 dBm, IFBW =1 kHz

E5072A Network Analyze!

Ch 1:

Pout (@ Main tone
frequency from SG,
in dBm)

Ch 3:

Power of IM
product (@ Lo IM3,
in dBm)

— Frequency Setup

P(F1) P(F2)

P(Lo IM3)

Sweep fc
Order 3rd Lo
Frequency |Start |[Stop
F1(56) (990 1090 |MHz
‘EE ‘De“aF ‘ F2 (ENA) |1010 |1110 |MHz
; . ™ 970 (1070 ||MHz
f1 f f2 i 2| e 1000 1100 [MHz
Fixed Delta |20 MHz
NOP 21 pts

FEEEOLEAENEY 44 dBm
Msin Tone (5G)

Main Tone (ENA)

Port 1: Start 1.01 GHz
Port 2: Start 990 MHz

Stop 1.11 GHz
Stop 1.09 GHz

Port 1: Start 1.01 GHz
Port 2: Start 1.01 GHz

Stop 1.11 GHz
Stop 1.11 GHz

Trl B(l) Log Mag 500.0m dB / Ref 11.00 dBm Tri B(1) Log Mag 200.0m d& / Ref 11.40 dBm Auto Scale
13-50 759000000 WAz 9.8853 dBm 12-40 T4 —1.6100000 Gnz| 10,635 dBm
13.00 12.20 Auto Scale Al
12.50 12.00 b
12.00 11. 80 Divisions
11.50 11.60 i
11. 00 M 11.40) i Scale/Div
10.50 11.20 | 2.0000 da/div_
10.00 ¥ P F 1 11.00 P F 2 Reference Position
9.500 10. 80 ( ) 3 Div
9.000 10.60 Reference Value
§.500 L 10.40 & 44.000 dBm

Marker ->

Port 1: Start 1.01 GHz
Port 2: Start 970 MHz

Stop 1.11 GHz
Stop 1.07 GHz

rt 970 MHz
LO (Cirl): Start 990 MHz
[4 sStart 1.01 GHz  IFBW 1 kHz

L0 (Ctrl): Start 990 MHz
3 Start 1.01 GHz TFBW 1 kHz

Stop 1.08 GHz
Stop 1.11 GHz PC | RC! Ofs

Stop 1.09 GHz
stop 1.11 cHz T IS 6 A =
Hold | Run | ExtRef

 Output power of the main tones and IM power level is
displayed to calculate output IP3 of the DUT.

Agilent Technologies

Exit

LO (Ctrl): Start 990 MHz Stop 1.09 GHz M LO (Ctrl): Start 990 MHz Stop 1.09 GHz Reference
1 |Start 1.01 GHz IFBW 1 kHz Stop 1.11 GHz PC | RC ofs 2 |Start 1.01 GHz IFBW 1 kHz Stop 1.11 GHz PC | RC! ofs g ical Delay
MiTone so0s |
Trl 8(1) Log Mag 1.000 d& / Ref -54.00 dem PN EC(1) Log Mag 2.000 dB / Ref 44.00 dBm
~49-00 576, goo0q Az 57,593 dam 54.00 =1 575, 00600 WAz 43,999 [dan Sl i
-50.00 52.00 0.0000 @
-51.00 50.00
Return
-52.00 48.00
-53.00 46.00
-534.00p -1-1.00;
-55.00 42.00
-56.00 40.00 E5072A IMD Measurement Wizard
T2V P(Lo IM3) || S
_58.00 36. 00 Measurement ™ Show Frequency Set
-59.00 34.00 *Hold | Sing I Cont. |

2012-05-21 19:16

Ch 2:

Pout (@ Main tone
frequency from ENA,
in dBm)

Ch 4:
Calculated OIP3
(in dBm)

IP3 (dBm) = P(F1) +
(P(F2) - P(2*F1-F2))/ 2




Measurement Example
Using the internal bridge

Measurement result (Sweep DeltaF)
DUT: RF amp. Pin (F1) = Pin (F2) = -20 dBm, IFBW =1 kHz

P(Lo

Frequency Setup

Sweep DelaF

P(F1) P(F2)

IM3)

Order 3rd Lo
DeltaF’ Frequency |Start |Stop
’ I FL (5G) agg 980 MHz
DeltaF
‘ ‘r_; F2 (EMA) 1010 |1020 |MHz
I m az0 40 MHz
f1 fl g f2 f2' | |Delta 20 40 MHz
Fixed Fc 1000 MHz
NOP 21 pts

E5072A Network Analyzer

1Active Ch/Trace 2Response 3Stimulus 4Mkr/Analysis 5 Instr State

Main Tone (5G)
Trl 8(1) Log Mag 100.0m dB
10.10

10.00
9.900 T
9. 800

/ Rref 9,600 dBm

-1 990.00000 MHz 9.8471 dem

Ch 1:

Pout (@ Main tone
frequency from SG,
in dBm)

9.700
9. 600 7]

| P(F1)

Stop 1.02 GHz

Stop 980 MHz

Stop 980 MHz
Stop 1.02 GHz PC | RC Ofs

9.400
9.300
9.200

9.100
Port 1: Start 1.01 GHz

Port 2: Start 980 MHz
Start 890 MHz
1 |Start 1.01 GHz IFBW 1 kHz
IM Tone
Trl (1) Log Mag 2.000 dg /
-53.00

rRef -83.00 dBm

1 [970.00000 MHz -60.258 [dEm
-55.00

-57.00
-59.00
7
-61.00
-63.00 M
-65.00 il

-67.00

-73.00
Port 1: Start 1.01 GHz
Port 2: Start 970 MHz

LO (Ctrl): Start 990 MHz
3 |Start 1.01 GHz IFBW 1 kHz

Ch 3:

Power of IM
product (@ Lo IM3,
in dBm)

-69.00
-71.00

Stop 1.02 GHz
Stop 940 MHz
Stop 980 MHz
Stop 1.02 GHz PC | RC Ofs

Main Tone (ENA)

Resize

Trl B{1) Log Mag 50.00m dB / Ref 10.70 dBm
10.95
>l 1.0100000 GHz 10,595 dBm
10.90 Auto Scale
10.85 1
10. 80 Aute Scale All
—_—
10.75 Divisions
10. 70 " | 10
10.65 Scale/Div
10.60 1.0000 dB/div
10.55 P(FZ) Reference Position
10.50 3 Div
10.453 Reference Value
Port 1: Start 1.01 GHz Stop 1.02 GHz 45.000 dBm
rt1.01 GHz Stop 1.02 GHz
tart 890 MHz Stop 980 MHz Marker ->
IFBW 1 kHz Stop 1.02 GHz PC | RC Ofs Reference
—_—
p3 =
Electrical Del
pE] E(1) Log Mag 1.000 de / Ref 45.00 dEm 0.0000 Shy |
50.00 =
>1 970.00000 MHz 45,272 dBm
49.00 Fhase Offset
0.0000 @
48.00
- i
47.00 Return
46.00
45. 00
OIP3
43.00
42.00
41.00 E5072A IMD Measurement Wizard
40.00 & Measurement I Show Frequency Setup

Port 1: Start
Port 2: Start

4 start 1.01

LO (Ctrl): Start 990 M

1.01 GHg
970 MHz

*Hold Sing Cont. |

GHz

Hold | Run | ExtRef

Exit

2012-05-28 18:23

 Output power of the main tones and IM power level is
displayed to calculate output IP3 of the DUT.
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Ch 2:

Pout (@ Main tone
frequency from ENA,
in dBm)

Ch 4:
Calculated OIP3
(in dBm)

IP3 (dBm) = P(F1) +
(P(F2) - P(2*F1-F2))/ 2




Resources

» Configuration Guide (5990-8001EN)
« Data Sheet (5990-8002EN)
* Quick Fact Sheet (5990-8003EN)
» Technical Overview (5990-8004EN)
« Application Note
— High-power measurement using the E5072A (5990-8005EN)
— Basics of RF amplifier measurements with the E5072A (5990-9974EN)

* ENA Series: www.agilent.com/find/ena
« E5072A Product page: www.agilent.com/find/e5072a
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http://cp.literature.agilent.com/litweb/pdf/5990-8001EN.pdf
http://cp.literature.agilent.com/litweb/pdf/5990-8001EN.pdf
http://cp.literature.agilent.com/litweb/pdf/5990-8001EN.pdf
http://cp.literature.agilent.com/litweb/pdf/5990-8002EN.pdf
http://cp.literature.agilent.com/litweb/pdf/5990-8002EN.pdf
http://cp.literature.agilent.com/litweb/pdf/5990-8002EN.pdf
http://cp.literature.agilent.com/litweb/pdf/5990-8003EN.pdf
http://cp.literature.agilent.com/litweb/pdf/5990-8003EN.pdf
http://cp.literature.agilent.com/litweb/pdf/5990-8003EN.pdf
http://cp.literature.agilent.com/litweb/pdf/5990-8004EN.pdf
http://cp.literature.agilent.com/litweb/pdf/5990-8004EN.pdf
http://cp.literature.agilent.com/litweb/pdf/5990-8004EN.pdf
http://cp.literature.agilent.com/litweb/pdf/5990-8005EN.pdf
http://cp.literature.agilent.com/litweb/pdf/5990-8005EN.pdf
http://cp.literature.agilent.com/litweb/pdf/5990-8005EN.pdf
http://cp.literature.agilent.com/litweb/pdf/5990-9974EN.pdf
http://cp.literature.agilent.com/litweb/pdf/5990-9974EN.pdf
http://cp.literature.agilent.com/litweb/pdf/5990-9974EN.pdf
http://www.agilent.com/find/ena
http://www.agilent.com/find/e5072a

