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E5072A Features 

Amplifier Measurement Wizard 
• Key parameters of amplifiers: S-parameters (K-factor), harmonics, gain compression (CW or 

Swept frequency). 
• You can view amplifiers’ compression point over frequency with the easy setup. 
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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 

http://www.minicircuits.com/pdfs/ZRL-2400LN.pdf
http://www.minicircuits.com/pdfs/ZRL-2400LN.pdf
http://www.minicircuits.com/pdfs/ZRL-2400LN.pdf


Amplifier Measurement Wizard  
Measurement Procedure 

• Save the wizard program in the E5072A 

Visit: www.agilent.com/find/enavba 

Go to ENA Amplifier Measurement Wizard VBA 

Download “E5072AAmplifierWizard_xxxx.zip” 

and unzip the file. 

Copy “E5072AAmplifierWizard_xxxx.vba” under 

“D:/VBA/ “ of the E5072A’s directory. 

 

• Launch the wizard program 

[Macro Setup] > Load & Run  

Select “E5072AAmplifierWizard_xxxx.vba” 

* The main window shows up. 

 

• Select the measurement parameter 

Select the parameter. 

1. S-parameters (K-factor) 

2. Harmonics 

3. Gain Compression 

Press “Preset” to proceed the setup 

http://www.agilent.com/find/enavba
http://www.home.agilent.com/agilent/redirector.jspx?action=ref&lc=eng&cc=US&nfr=-536902639.350794.02&ckey=1395678&cname=AGILENT_EDITORIAL


Amplifier Measurement Wizard  
Measurement Procedure - S-parameters 

1. Check “K-factor-measurement” 

2. Press “Next” 
1. Select “Standard” (Standard 2-port 

test) 

2. Press “Next” 

1 

2 

1 
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Amplifier Measurement Wizard  
Measurement Procedure - S-parameters 

1. Uncheck “Power Calibration” 

2. Press “Next” 

1. Enter Frequency (1000 to 2400 MHz) 

2. Uncheck “Port Couple” 

3. Enter Power (Port 1: -20 dBm, Port 2: 

0 dBm) 

4. Enter Points (201) & IFBW (1 kHz) 

5. Press “Next” 
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Amplifier Measurement Wizard  
Measurement Procedure - S-parameters 

1. Select tab, “2-Port Cal.” of full 2-

port cal 

2. Connect ECal and press “ECal” 

3. Press “Done” after calibration 

4. Press “Next” 

1. Connect DUT 

2. Press “Done” 

2 

1 
2 
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Amplifier Measurement Wizard  
Measurement Procedure - S-parameters 

1. Press “Single” to trigger once. 

S11 S12 

S22 S21 

K-factor 

1 



f1 f1, f2, f3 

• VNA with frequency-offset mode (FOM) option 

can set different frequencies at the source and 

receiver. 

• Real-time swept frequency / power harmonics 

measurements can be performed. 

• Source power calibration and receiver calibration 

is available with VNA for absolute power 

measurements. 

• Using a SG and a SA with CW signals. 

•  If many frequencies must be tested, test time  

is increased dramatically. 

 

SG + SA E5072A 

Harmonics Measurement with VNA 
Measurement Procedure - Harmonics 

   fo 3fo 2fo . . .   fo 

f1 
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Amplifier Measurement Wizard  
Measurement Procedure - Harmonics 

• Swept-frequency harmonics measurements with the ENA.  

• Option 008 (Frequency offset mode) is necessary for harmonics measurements. 

• The external LPF is recommended to suppress the E5072A’s source harmonics. 

E5072A source harmonics (2nd, 3rd) example: 

Carrier = 100 M to 2.5 GHz, Source power = +5 dBm 

Source harmonics (dBc) 

Carrier 



Amplifier Measurement Wizard  
Measurement Procedure - Harmonics 

• Save the wizard program in the E5072A 

Visit: www.agilent.com/find/enavba 

Go to ENA Amplifier Measurement Wizard VBA 

Download “E5072AAmplifierWizard_xxxx.zip” 

and unzip the file. 

Copy “E5072AAmplifierWizard_xxxx.vba” under 

“D:/VBA/ “ of the E5072A’s directory. 

 

• Launch the wizard program 

[Macro Setup] > Load & Run  

Select “E5072AAmplifierWizard_xxxx.vba” 

* The main window shows up. 

 

• Select the measurement parameter 

Select the parameter. 

1. S-parameters (K-factor) 

2. Harmonics 

3. Gain Compression 

Press “Preset” to proceed the setup 

http://www.agilent.com/find/enavba
http://www.home.agilent.com/agilent/redirector.jspx?action=ref&lc=eng&cc=US&nfr=-536902639.350794.02&ckey=1395678&cname=AGILENT_EDITORIAL


Amplifier Measurement Wizard  
Measurement Procedure - Harmonics 

1. Connect 20 dB ATT on Port 2 

2. Select “Standard” (Standard 2-port 

test) 

3. Press “Next” 

1. Check “With Low Pass Filter” 

2. Press “Next” 
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1 
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Amplifier Measurement Wizard  
Measurement Procedure - Harmonics 

1. Enter Frequency, Power, Points, 

IFBW. 

2. Check Harmonics “second” and 

“third” 

3.  Press “Next” 

1. Select all calibrations 

2. Press “Next” 

-20 
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Amplifier Measurement Wizard  
Measurement Procedure - Harmonics 

1. Select tab, “USB Power Sensor” 

2. Select connected USB power sensor 

3. Enter Tolerance, Max Iteration 

4. Press Take “Cal Sweep” 

5. Connect power sensor and press “OK” 

6. Press “Next” after calibration sweep. 

2 
3 

4 
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6 

1. Select Source Port “1”. 

2. Select Receiver “B”. 

3. Press “Take Cal Sweep” 

4. Press “Next” after calibration. 
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Amplifier Measurement Wizard  
Measurement Procedure - Harmonics 

1. Press “Done” 1. Connect LPF on port 1 

2. Select tab, “USB Power Sensor” 

3. Select connected USB power sensor 

4. Enter Tolerance, Max Iteration 

5. Press Take “Cal Sweep” 

6. Connect power sensor and press “OK” 

7. Press “Next” after calibration sweep. 
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Amplifier Measurement Wizard  
Measurement Procedure - Harmonics 

1. Press “Single” to trigger once. 

Fund. 

3rd 

Harm. (dBc) 4th 5th 

2nd 
Ch 1 to Ch 5: 

Power level of fundamental 

and harmonics (dBm) 

 

Ch 6: 

Harmonics relative to carrier 

(dBc) 

1 

•Measurement result 



Amplifier Measurement Wizard  
Measurement Procedure  - Gain Compression 

• Save the wizard program in the E5072A 

Visit: www.agilent.com/find/enavba 

Go to ENA Amplifier Measurement Wizard VBA 

Download “E5072AAmplifierWizard_xxxx.zip” 

and unzip the file. 

Copy “E5072AAmplifierWizard_xxxx.vba” under 

“D:/VBA/ “ of the E5072A’s directory. 

 

• Launch the wizard program 

[Macro Setup] > Load & Run  

Select “E5072AAmplifierWizard_xxxx.vba” 

* The main window shows up. 

 

• Select the measurement parameter 

Select the parameter. 

1. S-parameters (K-factor) 

2. Harmonics 

3. Gain Compression 

Press “Preset” to proceed the setup 

http://www.agilent.com/find/enavba
http://www.home.agilent.com/agilent/redirector.jspx?action=ref&lc=eng&cc=US&nfr=-536902639.350794.02&ckey=1395678&cname=AGILENT_EDITORIAL


Amplifier Measurement Wizard  
Measurement Procedure - CW Gain Compression 

1. Press “CW Frequency Gain 

Compression” 

1 

1. Select “Standard” (Standard 2-port 

test) 

2. Press “Next” 

1 
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Amplifier Measurement Wizard  
Measurement Procedure - CW Gain Compression 

1. Press “Next” 1. Enter stimulus parameters 

• Power (-15 to 5 dBm) 

• CW Frequency (1150 MHz) 

• IFBW (1 kHz) 

• Number of Points (51) 

1 



Amplifier Measurement Wizard  
Measurement Procedure - CW Gain Compression 

1. Select all calibrations 

2. Press “Next” 

1 

2 

1. Select tab, “USB Power Sensor” 

2. Select connected USB power sensor 

3. Enter Tolerance, Max Iteration 

4. Press Take “Cal Sweep” 

5. Connect power sensor and press “OK” 

6. Press “Next” after calibration sweep. 
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Amplifier Measurement Wizard  
Measurement Procedure - CW Gain Compression 

1. Select Source Port “1”. 

2. Select Receiver “B”. 

3. Press “Take Cal Sweep” 

4. Press “Next” after calibration. 

1 

2 
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1. Select tab, “Thru Cal.” 

2. Press Thru “PORT1-2” 

3. Press “Done” after calibration sweep 

4. Press “Next” 

1 

2 3 
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Amplifier Measurement Wizard  
Measurement Procedure - CW Gain Compression 

1 

1. Connect DUT and press “Done” 



Amplifier Measurement Wizard  
Measurement Procedure - CW Gain Compression 

Gain Compression (PxdB) 

AM-PM 

Output Power @ PxdB 

Frequency, PxdB, Input power, Output power 

Ch 1 (vs. Input power): 

Gain Compression 

Ch 2 (vs. Input power): 

AM-PM Conversion 

Ch 3 (vs. Input power): 

Saturation power @ PxdB 

1. Press “Single” to trigger measurement once. 

1 

•Measurement result 



Amplifier Measurement Wizard  
Measurement Procedure - CW / Swept Gain Compression 

•Reference for gain compression 

•The linear gain is measured using 

the specified input power level.  

• The compression point is 

calculated as the linear gain minus 

the specified compression level. 

Gain 

Input power 

Linear 

gain Compression point 

(2) Input Power Level 

•The highest gain value is used as 

the max gain. 

• The compression point is 

calculated as the max gain minus the 

specified compression level. 

Gain 

Input power 

Max 

gain Compression point 

(1) Max Gain 

Specified compression level (PxdB) 



Gain compression over frequency 

•Complete device characterization is required with two-dimensional (2D) sweeps with 

sweeping power per frequency. 

Gain (i.e. S21) 

Input Power (dBm) 

Compression 

point 

Frequency 

Input or output power 

level @ P1dB (dBm) 

Frequency 

•A VNA is commonly used by performing 

power sweeps at multiple CW frequencies (F1, 

F2,,,) in multiple measurement channels. 

F1 

F2 

F3 

F4 

F5 

F6 F1 
F2 F3 F4 

F5 

F6 

The intuitive tool for the ENA enables 

you to perform the measurement easily. 

Gain compression over frequency 



Amplifier Measurement Wizard  
Measurement Procedure - Gain Compression 

• Save the wizard program in the E5072A 

Visit: www.agilent.com/find/enavba 

Go to ENA Amplifier Measurement Wizard VBA 

Download “E5072AAmplifierWizard_xxxx.zip” 

and unzip the file. 

Copy “E5072AAmplifierWizard_xxxx.vba” under 

“D:/VBA/ “ of the E5072A’s directory. 

 

• Launch the wizard program 

[Macro Setup] > Load & Run  

Select “E5072AAmplifierWizard_xxxx.vba” 

* The main window shows up. 

 

• Select the measurement parameter 

Select the parameter. 

1. S-parameters (K-factor) 

2. Harmonics 

3. Gain Compression 

Press “Preset” to proceed the setup 

http://www.agilent.com/find/enavba
http://www.home.agilent.com/agilent/redirector.jspx?action=ref&lc=eng&cc=US&nfr=-536902639.350794.02&ckey=1395678&cname=AGILENT_EDITORIAL


Amplifier Measurement Wizard  
Measurement Procedure - Swept Gain Compression 

1. Press “Swept Frequency Gain 

Compression” 

1. Select “Standard” (Standard 2-port 

test) 

2. Press “Next” 

1 
1 

2 



Amplifier Measurement Wizard  
Measurement Procedure - Swept Gain Compression 

1. Press “Next” 1. Enter stimulus parameters 

• Power (-15 to 5 dBm) 

• Frequency (1000 to 2400 MHz) 

• Points (Power: 51, Freq: 51) 

• IFBW (1 kHz) 

1 



Amplifier Measurement Wizard  
Measurement Procedure - Swept Gain Compression 

1. Select all calibrations 

2. Press “Next” 

1. Select tab, “USB Power Sensor” 

2. Select connected USB power sensor 

3. Enter Tolerance, Max Iteration 

4. Press Take “Cal Sweep” 

5. Connect power sensor and press “OK” 

6. Press “Next” after calibration sweep. 
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Amplifier Measurement Wizard  
Measurement Procedure - Swept Gain Compression 

1. Select Source Port “1”. 

2. Select Receiver “B”. 

3. Press “Take Cal Sweep” 

4. Press “Next” after calibration. 

1. Select tab, “Thru Cal.” 

2. Press Thru “PORT1-2” 

3. Press “Done” after calibration sweep 

4. Press “Next” 
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3 
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Amplifier Measurement Wizard  
Measurement Procedure - Swept Gain Compression 

1. Connect DUT and press “Done” 

1 



Amplifier Measurement Wizard  
Measurement Procedure - Swept Gain Compression 

1. Press “Single” to trigger measurement once. 

Gain Compression (P1dB) vs. Pin 

Pout vs. Pin 

Input and Output Power @ 

P1dB vs. Frequency 

Ch 2 (vs. Frequency): 

Tr 1: Pin @ PxdB vs. Frequency 

Tr 2: Pout @ PxdB vs. Frequency 

Ch 1 (vs. Input power): 

Tr 1: Gain Comp. 

Tr 2: Pout 

1 

•Measurement result 



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 

 

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


Appendix 



Application Notes - Available on Agilent Website 

Basics of RF Amplifier 

Measurements with the E5072A  

(Part Number 5990-9974EN)  

Useful application notes with the E5072A are available! 

Visit: www.agilent.com/find/e5072a 

High-power Measurements with 

the E5072A  

(Part Number 5990-8005EN)  

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/e5072a
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


On-demand Web Seminars 

Learn more about the E5072A with on-demand web seminars! 

1. Basics of RF Amplifier Test 

with the VNA 

Available at: 

http://www.home.agilent.com/agilent/eventDetail.jspx?c

c=AE&lc=eng&ckey=2089984&nid=-

48293.3977412.08&id=2089984 

2. Fundamentals of testing amplifiers 

and high-power devices with RF VNA 

Available at: 

http://www.home.agilent.com/agilent/eventDetail.jspx?cc=US&l

c=eng&ckey=2087011&nid=-

536902639.980173.08&id=2087011&cmpid=1-4103098739 

http://www.home.agilent.com/agilent/eventDetail.jspx?cc=AE&lc=eng&ckey=2089984&nid=-48293.3977412.08&id=2089984
http://www.home.agilent.com/agilent/eventDetail.jspx?cc=AE&lc=eng&ckey=2089984&nid=-48293.3977412.08&id=2089984
http://www.home.agilent.com/agilent/eventDetail.jspx?cc=AE&lc=eng&ckey=2089984&nid=-48293.3977412.08&id=2089984
http://www.home.agilent.com/agilent/eventDetail.jspx?cc=AE&lc=eng&ckey=2089984&nid=-48293.3977412.08&id=2089984
http://www.home.agilent.com/agilent/eventDetail.jspx?cc=US&lc=eng&ckey=2087011&nid=-536902639.980173.08&id=2087011&cmpid=1-4103098739
http://www.home.agilent.com/agilent/eventDetail.jspx?cc=US&lc=eng&ckey=2087011&nid=-536902639.980173.08&id=2087011&cmpid=1-4103098739
http://www.home.agilent.com/agilent/eventDetail.jspx?cc=US&lc=eng&ckey=2087011&nid=-536902639.980173.08&id=2087011&cmpid=1-4103098739
http://www.home.agilent.com/agilent/eventDetail.jspx?cc=US&lc=eng&ckey=2087011&nid=-536902639.980173.08&id=2087011&cmpid=1-4103098739
http://www.home.agilent.com/agilent/eventDetail.jspx?cc=US&lc=eng&ckey=2087011&nid=-536902639.980173.08&id=2087011&cmpid=1-4103098739
http://www.home.agilent.com/agilent/eventDetail.jspx?cc=US&lc=eng&ckey=2087011&nid=-536902639.980173.08&id=2087011&cmpid=1-4103098739


DUT:  
Mini-Circuits: ZRL-2400LN+  

(Agilent P/N: 0955-2330) 

Test Configuration 
 

USB Power sensor 

(i.e. Agilent U2000 Series) 

Coaxial adapter (i.e. 

Type-N to SMA-m) 

* Optional 

Semi-flexible cable  
Note: +12 VDC, GND pins of 

the DUT is connected to 

power supply (+12 V / 0 V). 

RF IN 

(SMA-f) 
RF OUT 

(SMA-f) 

20 dB ATT 

Note: No need to rearrange 

jumper cables for direct receiver 

access on front. 
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Source 

SPDT Switch 

Solid-state 

Attenuator  

(65 dB) 

Mechanical 

Step Attenuator 

(60 dB,  

10 dB step) 

Bias-Tee Bias-Tee 

Mechanical 

Step Attenuator 

(60 dB,  

10 dB step) 

REF 1 REF 2 

E5072A Block Diagram 


