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Notice

The information contained in this document is subject to change without notice.

Agilent Technologies makes no warranty of any kind with regard to this material,
including but not limited to, the implied warranties of merchantability and fitness
for a particular purpose. Agilent Technologies shall not be liable for errors
contained herein or for incidental or consequential damages in connection with the
furnishing, performance, or use of this material.

The following safety symbols are used throughout this manual. Familiarize
yourself with the symbols and their meaning before operating this instrument.

Warning denotes a hazard. It calls attention to a procedure which, if not
correctly performed or adhered to, could result in injury or loss of life. Do not
proceed beyond a warning note until the indicated conditions are fully

under stood and met.

Caution denotes a hazard. It calls attention to a procedure that, if not correctly
performed or adhered to, could result in damage to or destruction of the
instrument. Do not proceed beyond a caution sign until the indicated conditions are
fully understood and met.

Thisisa Safety Class 1 Product (provided with a protective earthing ground
incorporated in the power cord. The mains plug shall only beinserted in a
socket outlet provided with a protective earth contact. Any interruption of the
protective conductor inside or outside of the product islikely to makethe
product dangerous. I ntentional interruption is prohibited.

If thisproduct is not used as specified, the protection provided by the
equipment could be impaired. This product must be used in a normal
condition (in which all meansfor protection areintact) only.

Always use the three-prong ac power cord supplied with this product. Failure to
ensure adequate earth grounding by not using this cord may cause product damage.

Thisinstrument has autoranging line voltage input, be sure the supply voltageis
within the specified range.




Whereto Find the L atest | nfor mation

Documentation is updated periodically. For the latest information about Agilent

EMC Analyzers, including firmware upgrades and application information, please
visit the following Internet URL :

http://www.agilent.com/find/emc.
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Calibrating

Calibration verifies that the analyzer performance is within all specifications. It is
time consuming and requires extensive test equipment. Calibration consists of all
the performance tests. For a complete listing of the performance tests, see the
performance verification tests table for your specific analyzer.

Allow the analyzer to warm up in accordance with the temperature stability
specifications before performing the tests in this chapter.

None of these test procedures involve removing the cover of the analyzer.

10 Chapter 1
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Calibration Cycle

Calibration Cycle

The performance testsin chapter 2 should be used to check the analyzer against its
specifications once every year. Specifications are listed in the Specifications
Guide.

Performance Verification Test Tables

Thetables on the following pages list the performance tests in Chapter 2,
“Performance Verification Tests,” required for each model number. Perform al the
tests marked with adot inthe “Std” (standard) column. If any options are installed
in the analyzer, also perform all tests marked with a dot in the appropriate option
column.
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Table 1-1 Agilent E7401A Performance Verification Tests
Calibration for Instrument Option:
Performance Test Name
:gc e [Te) © x
o =i 9 8 |z
1 10 MHz Reference Output Accuracy® .
2. 10 MHz High-Stability Frequency Reference Output Accuracy .
3. Frequency Readout and Marker Frequency Count Accuracy .
5. Freguency Span Accuracy .
7. Noise Sidebands .
9. System-Related Sidebands .
10. Residual FM .
11. Sweep Time Accuracy .
12. Display Scale Fidelity .
13. Input Attenuation Switching Uncertainty .
14. Reference Level Accuracy .
16. Resolution Bandwidth Switching Uncertainty .
17. Absolute Amplitude Accuracy (Reference Settings) .
19. Overall Absolute Amplitude Accuracy .
21. Resolution Bandwidth Accuracy .
22. Freguency Response .
25. Frequency Response (Preamp On) .
28. Other Input-Related Spurious Responses .
30. Spurious Responses .
33. Gain Compression .
35. Displayed Average Noise Level .
39. Residua Responses .
40. Fast Time Domain Amplitude Accuracy .
41. Tracking Generator Absolute Amplitude and Vernier Accuracy .
43. Tracking Generator Level Flatness .
45, Tracking Generator Harmonic Spurious Outputs .
47. Tracking Generator Non-Harmonic Spurious Outputs .
50. Gate Delay Accuracy and Gate Length Accuracy .
51. Gate Mode Additional Amplitude Error .

a. Perform these tests for all E7401A analyzers.
b. Perform this test only on analyzers not equipped with Option 1D5.

12
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Table 1-2 Agilent E7402A Performance Verification Tests
Calibration for Instrument Option:
Performance Test Name
% zZ [Te) © X
6 |9 9 =i %
1 10 MHz Reference Output Accuracy®
2. 10 MHz High-Stahility Frequency Reference Output Accuracy .
3. Frequency Readout and Marker Frequency Count Accuracy
6. Freguency Span Accuracy
7. Noise Sidebands
8. Noise Sidebands - Wide Offsets
9. System-Related Sidebands
10. Residual FM
11. Sweep Time Accuracy
12. Display Scale Fiddlity
13. Input Attenuation Switching Uncertainty
15. Reference Level Accuracy
16. Resolution Bandwidth Switching Uncertainty
18. Absolute Amplitude Accuracy (Reference Settings)
20. Overall Absolute Amplitude Accuracy
21. Resolution Bandwidth Accuracy
23. Freguency Response
26. Frequency Response (Preamp On)
29. Other Input-Related Spurious Responses
31. Spurious Responses
33. Gain Compression
36. Displayed Average Noise Level
39. Residua Responses
40. Fast Time Domain Amplitude Accuracy
42. Tracking Generator Absolute Amplitude and Vernier Accuracy
44, Tracking Generator Level Flatness
46. Tracking Generator Harmonic Spurious Outputs
48. Tracking Generator Non-Harmonic Spurious Outputs
49, Tracking Generator L.O. Feedthrough
50. Gate Delay Accuracy and Gate Length Accuracy .
51. Gate Mode Additional Amplitude Error .

a. Perform these tests for all E7402A analyzers.
b. Perform thistest only on analyzers not equipped with Option 1D5.

Chapter 1
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Table 1-3 Agilent E7403A Performance Verification Tests
Calibration for Instrument Option:
Performance Test Name
% Z 8 ] o
& 9 S g %
1 10 MHz Reference Output Accuracy® .
2. 10 MHz High-Stability Frequency Reference Output Accuracy
4, Frequency Readout and Marker Frequency Count Accuracy .
6. Frequency Span Accuracy .
7. Noise Sidebands .
8. Noise Sidebands - Wide Offsets .
9. System-Related Sidebands .
10. Residual FM .
11 Sweep Time Accuracy .
12. Display Scae Fiddlity .
13. Input Attenuation Switching Uncertainty .
15. Reference Level Accuracy .
16. Resolution Bandwidth Switching Uncertainty .
18. Absolute Amplitude Accuracy (Reference Settings) .
20. Overall Absolute Amplitude Accuracy .
21. Resol ution Bandwidth Accuracy .
24, Frequency Response .
27. Frequency Response (Preamp On) .
29. Other Input-Related Spurious Responses .
32. Spurious Responses .
34. Gain Compression .
37. Displayed Average Noise Level .
39. Residual Responses .
40. Fast Time Domain Amplitude Accuracy .
42 Tracking Generator Absolute Amplitude and Vernier Accuracy
44, Tracking Generator Level Flathess
46. Tracking Generator Harmonic Spurious Outputs
48. Tracking Generator Non-Harmonic Spurious Outputs
49. Tracking Generator L.O. Feedthrough
50. Gate Delay Accuracy and Gate Length Accuracy
51. Gate Mode Additional Amplitude Error

a. Peform thesetestson al Agilent E7403A analyzers.
b. Perform thistest only on analyzers not equipped with Option 1D5.

14
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Table 1-4 Agilent E7404A Performance Verification Tests
Calibration for Instrument Option:
Performance Test Name
% zZ To) © X
7 =i g = %
1 10 MHz Reference Output Accura(:yb *
2. 10 MHz High-Stahility Frequency Reference Output Accuracy .
4. Frequency Readout and Marker Frequency Count Accuracy .
6. Freguency Span Accuracy .
7. Noise Sidebands .
8. Noise Sidebands - Wide Offsets .
9. System-Related Sidebands .
10. Residual FM .
11. | Sweep Time Accuracy .
12. | Display Scale Fidelity .
13. | Input Attenuation Switching Uncertainty .
15. | Reference Level Accuracy .
16. | Resolution Bandwidth Switching Uncertainty .
18. | Absolute Amplitude Accuracy (Reference Settings) .
20. | Overall Absolute Amplitude Accuracy .
21. | Resolution Bandwidth Accuracy .
24. | Frequency Response .
27. | Frequency Response (Preamp On) .
29. | Other Input-Related Spurious Responses .
32. | Spurious Responses .
34. | Gain Compression .
37. | Displayed Average Noise Level .
39. | Residua Responses .
40. | Fast Time Domain Amplitude Accuracy .
42. | Tracking Generator Absolute Amplitude and Vernier Accuracy .
44, | Tracking Generator Level Flatness .
46. | Tracking Generator Harmonic Spurious Outputs .
48. | Tracking Generator Non-Harmonic Spurious Outputs .
49. | Tracking Generator L.O. Feedthrough .
50. | Gate Delay Accuracy and Gate Length Accuracy .
51. | Gate Mode Additional Amplitude Error .

a. Perform these tests on all E7404A analyzers.
b. Perform thistest only if the analyzer is not equipped with Option 1D5.

Chapter 1
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Table 1-5 Agilent E7405A Performance Verification Tests
Calibration for Instrument Option:
Performance Test Name
% z To) © x
o = 9 9 %
1 10 MHz Reference Output Accuracy®
2. 10 MHz High-Stability Frequency Reference Output Accuracy
4. Frequency Readout and Marker Frequency Count Accuracy
6. Freguency Span Accuracy
7. Noise Sidebands
8. Noise Sidebands - Wide Offsets
9. System-Related Sidebands
10. Residual FM
11. | Sweep Time Accuracy
12. | Display Scale Fidelity
13. Input Attenuation Switching Uncertainty
15. Reference Level Accuracy
16. Resolution Bandwidth Switching Uncertainty
18. | Absolute Amplitude Accuracy (Reference Settings)
20. | Overall Absolute Amplitude Accuracy
21. Resolution Bandwidth Accuracy
24. Frequency Response
27. Frequency Response (Preamp On)
29. | Other Input-Related Spurious Responses
32. | Spurious Responses
34. | Gain Compression
38. Displayed Average Noise Level
39. Residual Responses
40. Fast Time Domain Amplitude Accuracy .
42. | Tracking Generator Absolute Amplitude and Vernier Accuracy
44. | Tracking Generator Level Flathess
46. | Tracking Generator Harmonic Spurious Outputs
48. | Tracking Generator Non-Harmonic Spurious Outputs
49. | Tracking Generator L.O. Feedthrough
50. | Gate Delay Accuracy and Gate Length Accuracy
51. | Gate Mode Additional Amplitude Error

a. Perform these tests on all E7405 analyzers.
b. Perform thistest only on analyzers not equipped with Option 1D5.

16
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Before You Sart

This brief procedure should be performed before starting the performance
verification tests:

1. Switch the analyzer on and let it warm up for five minutes.

2. If theanalyzer isan Agilent E7402, E7403, E7404, or E7405, connect a cable
from AMPTD REF OUT to the 50 Q Input.

3. Press System, Alignments, Align Now, All, and wait for the auto alignments
to finish.

4. Read the remainder of this section before you start any of the tests, and make a
copy of the Performance Verification Test Record described below in
"Recording the test results.”

Recording the test results

Performance verification test records, for each analyzer, are provided in the
chapter following the tests.

Each test result isidentified as a TR Entry in the performance tests and on the
performance verification test record. We recommend that you make a copy of the
performance verification test record, record the test results on the copy, and keep
the copy for your calibration test record. This record could prove vauablein
tracking gradual changesin test results over long periods of time.

Perfor ming Self-Alignment

Perform a complete self-alignment at least once per day, or if the analyzer failsa
verification test. To perform a self-alignment, press System, Alignment, Align
Now, All. The instrument must be up to operating temperature in order for this test
to bevalid. If the analyzer continuously fails one or more specifications, complete
any remaining tests and record all test results on a copy of the test record. Then
refer to Chapter 4, “If You Have a Problem,” for instructions on how to solve the
problem.

Chapter 1 17



Table 1-6

Calibrating
Before You Start

Periodic verification of operation

The analyzer requires periodic verification of operation. Under most conditions of
use, you should test the analyzer at least once ayear with the complete set of
performance verification tests.

Test equipment you will need

The following tables list the recommended test equipment for the performance
tests. The tables also list recommended equipment for the analyzer adjustment
procedures which are located in the Agilent EMC Analyzers Service Guide. Any
equipment that meets the critical specifications given in the table can be
substituted for the recommended model.

Recommended Test Equipment

Recommended a

Critical Specificationsfor Equipment Substitution HP/Agilent Model Use

Oscilloscope

Digital Multimeter Input Resistance >10 megohms 3458A PAT

Accuracy: £10 mV on 100 V range

DVM Test Leads For use with HP/Agilent 3458A Digital 34118B T

Multimeter

Universal Counter Frequency Range: 10 MHz £100 Hz 53132A PAT

Time Interval Range: 25 msto 100 ms Single
Trigger Operation

Range: 2.5Vdcto-2.5Vdc

External Reference Input

Gate Time: >10 seconds

Frequency Resolution:; 0.01 Hz

Frequency Standard Frequency: 10 MHz 5071A PA

Timebase Accuracy
(Aging): <1><10‘9/day

Bandwidth: dc to 100 MHz 54820A T
Vertical Scale Factor of 0.5V to 5 V/Div
Two channels

Minimum Timebase Setting: <100 ns
Digitizing display with pulse width and time
interval measurement functions

Delta—T measurement accuracy in

200 ns/ div: <450 ps

18 Chapter 1




Table 1-6

Recommended Test Equipment

Calibrating
Before You Start

Equipment

Critical Specificationsfor Equipment Substitution

Recommended a
HP/Agilent Model Use

Power Meter

RF Power Sensor
(2 required)

Microwave Power
Sensor

Power Sensor, Low
Power

Synthesized Signal
Generator

Wide Offset
Phase Noise
Signal Generator

Compatible with HP/Agilent 8480 series
power Sensors.

dB relative mode.

Resolution: 0.01 dB

Reference Accuracy: £1.2%

Frequency Range: 100 kHz to 3 GHz
Maximum SWR:

1.60 (100 kHz to 300 kHz)

1.20 (300 kHz to 1 MHz)

1.1 (1 MHzto 2.0 GHz)

1.18 (2.0 GHz to 3.0 GHz)

Amplitude range: —25 dBm to 10 dBm

Frequency Range: 50 MHz to 26.5 GHz
Maximum SWR:

1.15 (50 MHz to 100 MHz)

1.10 (100 MHz to 2 GHz)

1.15(2 GHz to 12.4 GHz)

1.20 (12.4 GHz to 18 GHz)

1.25 (18 GHz to 26.5 GHz)

Amplitude range: —25 dBm to 0 dBm

Frequency Range: 50 MHz to 3.0 GHz
Amplitude Range: —20 dBm to —70 dBm
Maximum SWR:

1.4 (10 MHz to 30 MHz)

1.15 (30 MHz to 3.0 GH2z)

Frequency Range: 100 kHz to 1500 MHz
Amplitude Range: —35to 16 dBm
SSB Noise: <—120 dBc/Hz at 20 kHz offset

Frequency Range: 1 GHz +1 MHz
Amplitude Range: 0 dBM +5 dB

Phase Noise:

<—131 dBc/Hz typical @ 100 kHz offset
<—145 dBc/Hz typical @ 1 MHz offset
<—147 dBc/Hz typical @ 5 MHz offset
<—149 dBc/Hz typical @ 10 MHz offset

E4419B PAT

8482A PAT

8485A PAT

8481D PAT

8663A PA

8665B P

Chapter 1
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Table 1-6

Recommended Test Equipment

Equipment

Critical Specificationsfor Equipment Substitution

Recommended
HP/Agilent Model

Use

Spectrum Analyzer,
Microwave

Synthesized Sweeper
(2 required)

Function Generator

Attenuator/Switch
Driver

Attenuator, 1 dB Step

Attenuator, 10 dB Step

Attenuator, 10 dB Fixed

Frequency Range: 100 kHz to 7 GHz
Relative Amplitude Accuracy:

100 kHz to 3.0 GHz: <+1.8 dB
Frequency Accuracy: <+10 kHz at 7 GHz

Fregquency Range:

E7405A: 10 MHz to 26.5 GHz

All others: 10 MHz to 13.2 GHz
Frequency Accuracy (CW): £0.02%
Leveling Modes: Internal and External
Modulation Modes: AM

Power Level Range: —40to 16 dBm

Freguency Range: 0.1 Hz to 15 MHz
Frequency Accuracy: +0.02%
Waveform: Triangle, Square, Sine

Compatible with HP/Agilent 8494G and
8496G Programmable step attenuators

Attenuation Range: 0 to 11 dB
Freguency Range: 50 MHz +1 MHz
Connectors: Type-N female
Calibrated at 50 MHz with accuracy of
1 to 11 dB attenuation: +0.010 dB.

Attenuation Range: 0 to 110 dB
Freguency Range: 50 MHz +1 MHz
Connectors: Type-N female
Calibrated at 50 MHz with accuracy of:
0 to 40 dB attenuation: £0.020 dB
50 to 100 dB attenuation: +0.065 dB
110 dB attenuation: £0.075 dB

Nominal attenuation: 10 dB
Frequency Range: dc to 3 GHz
Connectors: Type-N(m) and Type-N(f)

8563E

83630/40/50B

83620/30/B
40/50B

33120A or
3325B

11713A

8494A/G

8496A/G

8491A
Option 010

PT

PAT

PAT

20
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Before You Start

Recommended

Table 1-7

Equipment Critical Specificationsfor Equipment Substitution HP/Agilent Model Use?
Attenuator, 6 dB Fixed | Nomina attenuation: 6 dB 8491A P
(2 required) Frequency Range: 50 MHz +£1 MHz Option 006

VSWR: <1.1: 1 at 50 MHz
Attenuator, 20 dB Fixed | Nominal attenuation: 20 dB 8491A P
Frequency Range: 100 kHz to 3 GHz Option 020
VSWR: <1.2: 1 at <3 GHz
Attenuator Interconnect | Mechanically and electrically connects 11716 Series
Kit HP/Agilent 8494A/G and HP/Agilent
8496A/G
a P =Peformance Test, A = Adjustment, T = Troubleshooting
Recommended Accessories
Equipment Critical Specifications for Accessory Substitution Recommended a
quip sssory HP/Agilent Model Use
Directional Bridge Frequency Range: 5 MHz to 3 GHz 86205A P
Directivity: >40 dB
Coupling factor: 16 dB nominal
Insertion Loss: 2 dB maximum
Power Splitter Frequency Range: 9 kHz to 13.2 GHz 11667A PA
(for E7401A/02A) Insertion Loss: 6 dB nominal
Output Tracking: <0.25 dB
Equivalent Output SWR: <1.22:1
Power Splitter Frequency Range: 9 kHz to 26.5 GHz 11667B
(for E7403A/04A/05A) | Insertion Loss: 6 dB nominal
Output Tracking: <0.25 dB
Equivalent Output SWR: <1.22:1
Directional Coupler Frequency Range: 2 GHz to 15 GHz 87300B
(for E7403A/04A/05A) | Directivity: >16 dB
Max.VSWR: 1.35:1
Transmission Arm Loss: <1.5 dB (nominal)
Coupled Arm Loss: ~ 10 dB (nominal)
Chapter 1 21
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Table 1-7 Recommended Accessories
Equipment Critical Specifications for Accessory Substituti Recommended a
quipmen rit SpeC| Icationstor Accessory Iitution HP/AgiIent Model Use
Termination, 50 O Impedance: 50 Q nominal 909A PT
(2 required for Option | Connector: Type-N (m)
1DN)
Termination, 50 Q Impedance: 50 Q (nominal) Connector: BNC 11593A PA
(m)
50 MHz Low Pass Cutoff Frequency: 50 MHz 0955-0306 P
Filter Rejection at 65 MHz: >40 MHz
Rejection at 75 MHz: >60 dB
300 MHz Low Pass Cutoff Frequency: 300 MHz 0955-0455 P
Filter Rejection at >435 MHz: >45 dB
1 GHz Low Pass Filter | Cutoff Frequency: 1 GHz 0955-0487 P
Rejection at >2 GHz: >60 dB
1.8 GHz Low Pass Cutoff Frequency: 1.8 GHz 0955-0491 P
Filter (for Rejection at >3 GHz: >45 dB (2 required)
E7403A/04A/05A)
4.4 GHz Low Pass Cutoff Frequency: 4.4 GHz 9135-0005 or P
Filter (for Rejection at >5.5 GHz: >42 dB 360D
E7403A/04A/05A) (2 required)

a. P =Performance Test, A = Adjustment, T = Troubleshooting

22
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Table 1-8 Recommended Adapters

Critical Specificationsfor Adapter Substitution Hﬁxngfrwdsgel Use?
BNC (m) to BNC (m) 1250-0216 PT
BNC tee (f,m/f) 1250-0781 AT
Type-N (f) to APC 3.5 (f) 1250-1745 PA,T
Type-N (f) to BNC (m) 1250-1477 PT
Type-N (m) to BNC (f) (4 required) 1250-1476 PAT
Type-N (m) to BNC (m) (2 required) 1250-1473 PT
Type-N (m) to Type-N (m) 1250-1472 PT
Type-N (m) to Type-N (m) 1250-1475 PAT
Type-N (m) to SMA (m) 1250-1636 P
Type N(f) to Type N(f) 1250-0777
Type N (m) to APC 3.5 (f) (3 required) 1250-1744
APC 3.5 (f) to APC 3.5 (f) 1250-1749
Dual Bananato BNC (f) 1251-2277 PA,T
Type N (m) to BNC (f) (2 required) 1250-0780

a. P=Performance Test, A = Adjustment, T = Troubleshooting

Chapter 1
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Table 1-9 Recommended Cables
- e - RecommendedHP a

Critical Specificationsfor Cable Substitution /Agilent Model Use
Frequency Range: dcto 1 GHz 10503A PAT
Length: >122 cm (48 in)
Connectors: BNC (m) both ends (4 required)
Type-N, 62 cm (24 in) 11500C PT
Type-N, 152 cm (60 in) (2 required) 11500D PAT
Frequency Range: dc to 310 MHz 10502A PT
Length: 23cm (9in)
Connectors: BNC (m) both ends
Cable, Test 85680-60093 T
Length: >91 cm (36in)
Connectors: SMB (f) to BNC (m) (2 required)
APC 3.5 Cable 8120-4921 PA,T
Frequency: 9 kHz to 26.5 GHz
Connectors: APC 3.5 (m)
Length: >92 cm (36 in) (2 required)

a. P=Peaformance Test, A = Adjustment, T = Troubleshooting
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Performance Verification Tests

These tests verify the electrical performance of the analyzer. Allow the analyzer to
warm up in accordance with the temperature stability specifications before

performing the tests.
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Performance Verification Tests
Tests included in this section:

Testsincluded in this section:

1. 10 MHz Reference Output Accuracy

2. 10 MHz High-Stability Frequency Reference Output Accuracy: Agilent
E7401A, E7402A, E7403A, E7404A, and E7405A (Option 1D5)

3. Frequency Readout and Marker Frequency Count Accuracy: Agilent
E7401A and E7402A

4. Frequency Readout and Marker Frequency Count Accuracy: Agilent
E7403A, E7404A, and E7405A

5. Frequency Span Accuracy: Agilent E7401A
6. Frequency Span Accuracy: Agilent E7402A, E7403A, E7404A, and E7405A
7. Noise Sidebands

8. Noise Sidebands - Wide Offsets:; Agilent E7402A, E7403A, E7404A, and
E7405A

9. System-Related Sidebands

10. Residual FM

11. Sweep Time Accuracy

12. Display Scale Fidelity

13. Input Attenuation Switching Uncertainty
14. Reference Level Accuracy: Agilent E7401A

15. Reference Level Accuracy: Agilent E7402A, E7403A, E7404A, and
E7405A.

16. Resolution Bandwidth Switching Uncertainty
17. Absolute Amplitude Accuracy (Reference Settings): Agilent E7401A

18. Absolute Amplitude Accuracy (Reference Settings): Agilent E7402A,
E7403A, E7404A, and E7405A

19. Overall Absolute Amplitude Accuracy: Agilent E7401A

20. Overall Absolute Amplitude Accuracy: Agilent E7402A, E7403A,
E7404A, and E7405A

21. Resolution Bandwidth Accuracy

22. Frequency Response: Agilent E7401A

23. Frequency Response, Agilent E7402A

24. Frequency Response, Agilent E7403A, E7404A, and E7405A
25. Frequency Response (Preamp On): Agilent E7401A
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Performance Verification Tests
Tests included in this section:

26. Frequency Response (Preamp On): Agilent E7402A
27. Frequency Response (Preamp On): Agilent E7403A, E7404A, and E7405A
28. Other Input-Related Spurious Responses: Agilent E7401A

29. Other Input-Related Spurious Responses. Agilent E7402A, E7403A,
E7404A, and E7405A

30. Spurious Responses: Agilent E7401A

31. Spurious Responses: Agilent E7402A

32. Spurious Responses: Agilent E7403A, E7404A, and E7405A
33. Gain Compression: Agilent E7401A and E7402A

34. Gain Compression: Agilent E7403A, E7404A, and E7405A
35. Displayed Average Noise Level: Agilent E7401A

36. Displayed Average Noise Level: Agilent E7402A

37. Displayed Average Noise Level: Agilent E7403A and E7404A
38. Digplayed Average Noise Level: Agilent E7405A

39. Residual Responses

40. Fast Time Domain Amplitude Accuracy: Agilent E7401A, E7402A,
E7403A, E7404A, E7405A (Option AY X)

41. Tracking Generator Absolute Amplitude and Vernier Accuracy:
Agilent E7401A (Option 1DN)

42. Tracking Generator Absolute Amplitude and Vernier Accuracy:
Agilent E7402A, E7403A, E7404A, and E7405A (Option 1DN)

43. Tracking Generator Level Flatness: Agilent E7401A (Option 1DN)

44. Tracking Generator Level Flatness: Agilent E7402A, E7403A, E7404A,
and E7405A (Option 1DN)

45. Tracking Generator Harmonic Spurious Outputs: Agilent E7401A (Option
1DN)

46. Tracking Generator Harmonic Spurious Outputs: Agilent E7402A,
E7403A, E7404A, and E7405A (Option 1DN)

47. Tracking Generator Non-Harmonic Spurious Outputs: Agilent E7401A
(Option 1DN)

48. Tracking Generator Non-Harmonic Spurious Outputs: Agilent E7402A,
E7403A, E7404A, and E7405A (Option 1DN)

49. Tracking Generator LO Feedthrough: Agilent E7402A, E7403A, E7404A,
and E7405A (Option 1DN)

50. Gate Delay Accuracy and Gate Length Accuracy: Agilent E7401A,
E7402A, E7403A, E7404A, and E7405A (Option 1D6)
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Performance Verification Tests
Tests included in this section:

51. Gate Mode Additional Amplitude Error: Agilent E7401A, E7402A,
E7403A, E7404A, and E7405A (Option 1D6)
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Performance Verification Tests
Tests included in this section:

Calibration

To perform calibration:

1

Run all performance verification tests listed in Column 1 of Table 2-1 that are
applicable to the analyzer being calibrated and the installed options. Refer to
the Performance Verification test tablesin Chapter 1 for alist of the tests that
are applicable to the analyzer being calibrated.

If any of the performance verification tests fail, perform the appropriate
calibration adjustments listed in Column 2 of Table 2-1 which corresponds to
the failure.

Repeat all of the performance verification testslisted in Column 1 of Table 2-1
if any calibration adjustments were made in step 2. Thiswill confirm that there
is no interaction between adjustments which could negatively impact analyzer

performance.

Table 2-1 lists the performance verification tests and adjustments needed for
calibration. The performance tests are located in the following pages of this
chapter. Adjustment information islocated in the service guide.
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Performance Verification Tests
Tests included in this section:

Table 2-1 Calibration Requirements
T? Performance Verification Tests Calibration Adjustments
1 10 MHz Reference Output Accuracy 10 MHz Frequency Reference Adjustment
2. 10 MHz High-Stahility Frequency 10 MHz Frequency Reference Adjustment
Reference Output Accuracy
3. Frequency Readout and Marker None
Frequency Count Accuracy
4, Frequency Readout and Marker None
Frequency Count Accuracy
5. Frequency Span Accuracy None
6. Frequency Span Accuracy None
7. Noise Sidebands None
8. Noise Sidebands - Wide Offsets None
9. System-Related Sidebands IF Amplitude
10. Residual FM None
11. Sweep Time Accuracy None
12. Display Scale Fidelity IF Amplitude
13. Input Attenuation Switching Uncertainty | 50 MHz Amplitude Reference
14. Reference Level Accuracy IF Amplitude
15. Reference Level Accuracy IF Amplitude
16. Resolution Bandwidth Switching IF Amplitude
Uncertainty
17. Absolute Amplitude Accuracy None
(Reference Settings)
18. Absolute Amplitude Accuracy None
(Reference Settings)
19. Overall Absolute Amplitude Accuracy Frequency Response Adjustment
20. Overall Absolute Amplitude Accuracy None
21. Resolution Bandwidth Accuracy IF Amplitude
22, Frequency Response Frequency Response
23. Frequency Response Frequency Response
24, Frequency Response Frequency Response
25. Frequency Response (Preamp On) Frequency Response
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Performance Verification Tests
Tests included in this section:

Table2-1 Calibration Requirements
Test e : . .
# Performance Verification Tests Calibration Adjustments

26. Frequency Response (Preamp On) Frequency Response

27. Frequency Response (Preamp On) Frequency Response

28. Other Input-Related Spurious Responses | None

29. Other Input-Related Spurious Responses | None

30. Spurious Responses None

31 Spurious Responses None

32. Spurious Responses None

33. Gain Compression None

34. Gain Compression None

35. Displayed Average Noise Level Frequency Response

36. Displayed Average Noise Level Frequency Response

37. Displayed Average Noise Level Frequency Response

38. Displayed Average Noise Level Frequency Response

39. Residual Responses None

40. Fast Time Domain Amplitude Accuracy | None

41. Tracking Generator Absolute Amplitude | Tracking Generator ALC and Tracking
and Vernier Accuracy Generator Freguency Slope

42, Tracking Generator Absolute Amplitude | Tracking Generator ALC and Tracking
and Vernier Accuracy Generator Freguency Slope

43. Tracking Generator Level Flatness Tracking Generator ALC and Tracking

Generator Freguency Slope
44, Tracking Generator Level Flatness Tracking Generator ALC and Tracking
Generator Frequency Slope

45, Tracking Generator Harmonic Spurious | None
Outputs

46. Tracking Generator Harmonic Spurious | None
Outputs

47. Tracking Generator Non-Harmonic None
Spurious Outputs

48, Tracking Generator Non-Harmonic None
Spurious Outputs

49. Tracking Generator L.O. Feedthrough LO Power

Chapter 2
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Table 2-1

Table 2-2

Performance Verification Tests
Tests included in this section:

Calibration Requirements

Tf Performance Verification Tests Calibration Adjustments
50. Gate Delay Accuracy and Gate Length None

Accuracy
51. Gate Mode Additional Amplitude Error | None

Manual use of Agilent 8494G and Agilent 8496G Attenuatorswith the Agilent
11713A

When using the programmable versions of the 1 dB and 10 dB step attenuator
(Agilent 8494G and Agilent 8496G), the Agilent 11713A Attenuator/ Switch
Driver must be used to control the attenuators. The Agilent 8494G 1 dB step
attenuator should be connected as Attenuator X and the Agilent 8496G 10 dB step
attenuator should be connected as Attenuator Y.

Use Table 2-2 to determine which of the Attenuator X and Attenuator Y settings
are use to set the step attenuators to the desired value. In the columns labeled
Attenuator X and Attenuator Y, a“1” indicates that sectionis on (the LED in the
button will belit), whilea“0” indicatesthat section is off. For example, if the 1 dB
step attenuator should be set to 2 dB and the 10 dB step attenuator should be set to
60 dB, sections 2, 6, and 7 should be on (lit) and all other sections should be off.

Agilent 11713A Settingsfor Agilent 8494G and Agilent 8496G

1dB Sep Attenuator X 10dB Sep Attenuator Y

Atten (dB) 1 5 3 4 Atten (dB) 5 6 - 8
0 0 0 0 0 0 0 0 0 0
1 1 0 0 0 10 1 0 0 0
2 0 1 0 0 20 0 1 0 0
3 1 1 0 0 30 1 1 0 0
4 0 0 1 0 40 0 0 1 0
5 1 0 1 0 50 1 0 1 0
6 0 1 1 0 60 0 1 1 0
7 1 1 1 0 70 1 1 1 0
8 0 0 1 1 80 0 0 1 1
9 1 0 1 1 90 1 0 1 1
10 0 1 1 1 100 0 1 1 1
1 1 1 1 1 110 1 1 1 1
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Figure2-1

EMC
ANALYZER

Performance Verification Tests
1. 10 MHz Reference Output Accuracy

1. 10 MHz Reference Output Accuracy

The setability is measured by changing the settings of the digital-to-analog
converter (DAC), which controls the frequency of the timebase. The differencein
frequency for each DAC step is calculated and compared to the specification.

Therelated adjustment for this performance verification test isthe “10 MHz
Reference Frequency Adjustment.”

Equipment Required

Universal counter (Instructions are for Agilent 53132A. For Agilent 5316B,
refer to its user documentation.)

Frequency standard

Cable, BNC, 122-cm (48-in) (2 required)

10 MHz Reference Test Setup

BNC Cable
‘ 10 Mz FREQUENCY
€1PU L UNIVERSAL 10MHz W STANDARD
COUNTER Refln W N,

Channel 1

BNC Cable

Procedure

1

Connect the equipment as shown in Figure 2-1. The frequency standard
provides the reference for the universal counter.

Check that the analyzer is not in external reference mode. If
Ext Ref appearson the screen, the analyzer isin external reference mode. If
the analyzer isin external reference mode, disconnect the external reference.

Ensure that the analyzer has been on and in internal frequency mode for at
least five minutes before proceeding.

Set the universal counter controls as follows:

a Press Gate & ExtArm.

b. Pressany one of the arrow keys until TTME is displayed.

o

Press Gate & ExtArm again. Using the arrow keys, set thetimeto 10 s.

d. PressEnter.

Chapter 2
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Performance Verification Tests
1. 10 MHz Reference Output Accuracy

e. On Channel 1, press 50 /1 MQ until the LED islit.

f. On Channd 1, pressx10 Attenuator until the LEd is extinguished.

g. On Channel 1, press AC/DC until the LED next to DC is extinguished.
h. On Channel 1, press 100 kHz Filter until the LED is extinguished.

i. On Channel 1, press Trigger/Sensitivity until Auto Trig isdisplayed.
j. Usethearrow keysto toggle to off.

k. PressFreq & Ratio.

5. Wait for the universal counter reading to stabilize. Record the universal counter
reading in Table 2-3 as Counter Reading 1 with 0.1 Hz resolution.

6. Set the analyzer by pressing the following keys:
System, Alignments, Timebase, Fine

7. Record the number in the active function block of the analyzer in Table 2-3 as
Timebase Fine.

8. Pressthe T (up arrow) key on the analyzer.

9. Wait for the frequency counter reading to stabilize. Record the frequency
counter reading in Table 2-3 as Counter Reading 2 with 0.1 Hz resolution.

10. Pressthe | (down arrow) key on the analyzer 2 times.

11. Wait for the frequency counter reading to stabilize. Record the frequency
counter reading in Table 2-3 as Counter Reading 3 with 0.1 Hz resolution.

12.Press Preset on the analyzer to return the DAC settings to their initial values.
Pressthe Factory Preset softkey, if it is displayed.

13. Subtract Counter Reading 1 from Counter Reading 2 and record the difference
in Table 2-3 as the Positive Frequency Change.

Positive Frequency Change = Counter Reading 2 — Counter Reading 1

14. Subtract Counter Reading 3 from Counter Reading 1 and record the difference
in Table 2-3 as the Positive Frequency Change.

Negative Frequency Change = Counter Reading 1 — Counter Reading 3

15. Of the Positive Frequency Change and negative frequency change values
recorded in Table 2-3, record the largest value in Table 2-3 as the maximum
frequency change.

16. Divide the maximum frequency change by two and record the result as the
settability.

Table 2-3 10 MHz Reference Accuracy Wor ksheet
Description M easurement
Counter Reading 1 Hz
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Table 2-3

Performance Verification Tests
1. 10 MHz Reference Output Accuracy

10 MHz Reference Accur acy Wor ksheet

Description M easurement
Timebase Fine DAC Hz
Counter Reading 2 Hz
Counter Reading 3 Hz
Positive Frequency Change Hz
Negative Frequency Change Hz
Maximum Frequency Change Hz
Settability Hz

Chapter 2

35



Figure 2-2

EMC
ANALYZER

Performance Verification Tests

2. 10 MHz High-Stability Frequency Reference Output Accuracy: Agilent
E7401A, E7402A, E7403A, E7404A, and E7405A (Option 1D5)

2. 10 MHz High-Sability Frequency Reference Output
Accuracy: Agilent E7401A, E7402A, E7403A, E7404A,
and E7405A (Option 1D5)

Thistest applies only to analyzers equipped with the high-stability frequency
reference, Option 1D5. If your analyzer does not have Option 1D5, perform the
“10 MHz Reference Output Accuracy” test instead.

This test measures the warmup characteristics of the 10 MHz reference oscillator.
The ability of the 10 MHz oscillator to meet its warmup characteristics givesa
high level of confidence that it will also meet its yearly aging specification.

The universal counter is connected to the 10 MHz REF OUT. After the analyzer
has been allowed to cool for at least 60 minutes, the analyzer is powered on. A
frequency measurement is made five minutes after power is applied and the
frequency is recorded. Another frequency measurement is made 10 minutes later
(15 minutes after power is applied) and the frequency is recorded. A final
frequency measurement is made 60 minutes after power is applied. The difference
between each of the first two frequency measurements and the last frequency
measurement is cal culated and recorded.

Therelated adjustment for this performance verification test isthe “10 MHz
Reference Frequency Adjustment.”

Equipment Required

(d Universal counter (Instructions are for Agilent 53132A. For Agilent 5316B,
refer to its user documentation.)

Q Freguency standard

O Cable, BNC, 122-cm (48-in) (2 required)

Frequency Reference Test Setup

BNC Cable
‘ 10 Mz FREQUENCY
€1PU L UNIVERSAL 10MHz W STANDARD
COUNTER Refln W N

Channel 1

BNC Cable

who1a
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Performance Verification Tests

2. 10 MHz High-Stability Frequency Reference Output Accuracy: Agilent
E7401A, E7402A, E7403A, E7404A, and E7405A (Option 1D5)

Procedure

The analyzer must have been allowed to sit with the power off for at least 60
minutes before performing this procedure. This adequately simulates a cold start.

1. Allow the analyzer to sit with the power off for at least 60 minutes before
proceeding.

2. Switch the power to the analyzer on. Record the Power On Time below.
Power On Time

3. Connect the equipment as shown in Figure 2-2. The frequency standard
providesthe reference for the universal counter. Disconnect any cable to the 10
MHz REF INPUT of the analyzer.

4. Check that the analyzer isnot in external reference mode. Ext Ref will appear
on thedisplay if the analyzer isin external reference mode. If the analyzer isin
externa reference mode, disconnect the external reference.

5. Set the universal counter controls as follows:
a Press Gate & ExtArm.
b. Pressany one of the arrow keys until TTME is displayed.

Press Gate & ExtArm again. Using the arrow keys, set the TIME to 10s.

a o

Press Enter
e. On Channel 1, press 50 /1 MQ to light the LED next to 50 Q.
f. On Channel 1, press AC/DC to extinguish the LED next to DC.

g. On Channel 1, pressx10 Attenuator to extinguish the LED next to x10
Attenuator.

h. On Channel 1, press 100 kHz Filter to extinguish the LED next to 100 kHz
Filter.

i. On Channel 1, press Trigger/Sensitivity until Auto Trig isdisplayed.
j. Usethe arrows keys to toggle to off.
k. PressFreq & Ratio
6. Continue with the next step 5 minutes after the Power On Time noted in step 2.

7. Wait for the universal counter reading to make at least two readings. Record the
universal counter reading in Table 2-3 as Counter Reading 1 with 0.001 Hz
resolution.

8. Continue with next step 15 minutes after the Power On Time noted in step 2.

9. Wait for the universal counter reading to make at least two readings. Record the
universal counter reading in Table 2-3 as Counter Reading 2 with 0.001 Hz
resolution.

10. Continue with next step 60 minutes after the Power On Time noted in step 2.
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NOTE

Performance Verification Tests

2. 10 MHz High-Stability Frequency Reference Output Accuracy: Agilent
E7401A, E7402A, E7403A, E7404A, and E7405A (Option 1D5)

11. Wait for the universal counter reading to make at least two readings. Record the
universal counter reading in Table 2-3 as Counter Reading 3 with 0.001 Hz
resolution.

12. Calculate the 5 Minute Warm-up Error (in ppm) by subtracting Counter
Reading 3 from Counter Reading 1 and dividing the result by 10.

5 Minute Warm-up Error = (Counter Reading 1 — Counter Reading 3) /10

Dividing the frequency by 10 is equivalent to dividing the difference first by 10
MHz (to normalize the difference to the reference frequency) and then multiplying
by 1 x 106 to convert the result to parts-per-million (ppm).

13. Record the 5 Minute Warm-up Error (in ppm) in the performance verification
test record as Test Record entry 1.

14. Calculate the 15 Minute Warm-up Error (in ppm) by subtracting Counter
Reading 3 from Counter Reading 2 and dividing the result by 10.

15 Minute Warm-up Error = (Counter Reading 2 — Counter Reading 3)/10

15. Record the 15 Minute Warm-up Error in the performance verification test
record as Test Record entry 2.

Table 2-4 10 MHz Reference Accuracy Wor ksheet
Description M easurement

Counter Reading 1 Hz

Counter Reading 2 Hz

Counter Reading 3 Hz
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Figure 2-3

Performance Verification Tests

3. Frequency Readout and Marker Frequency Count Accuracy: Agilent
E7401A and E7402A

3. Frequency Readout and Marker Frequency Count
Accuracy: Agilent E7401A and E7402A

The frequency readout accuracy of the analyzer is tested with an input signal of
known frequency. By using the same frequency standard for the analyzer and the
synthesized sweeper, the frequency reference error is eliminated.

There are no related adjustment procedures for this performance test.
Equipment Required

Synthesized sweeper

Adapter, Type N (f) to APC 3.5 (m)

Cable, Type N, 183 cm (72 in)
Cable, BNC, 122 cm (48in)

Procedure

Frequency Readout and Marker Frequency Accuracy Test Setup

10 MHz EMC 10 MHz
SYNTHESIZED
Refi Reference
Pt £ SWEEPER ANALYZER L Giput
7 N

s T 20

Jte)

O | 0o0oononno

ODoo Q000 ==

o

RF Output Input

wh99a

This performance test consists of two parts:

“Part 1: Frequency Readout Accuracy”
“Part 2: Marker Count Accuracy”

Perform “Part 1. Frequency Readout Accuracy” before “Part 2: Marker Count
Accuracy”.

Part 1: Frequency Readout Accuracy

1. Connect the equipment as shown in Figure 2-3. Remember to connect the 10
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Performance Verification Tests

3. Frequency Readout and Marker Frequency Count Accuracy: Agilent
E7401A and E7402A

MHz REF OUT of the analyzer to the 10 MHz REF INPUT of the synthesized
sweeper.
2. Perform the following steps to set up the equipment:

a. PressINSTRUMENT PRESET on the synthesized sweeper, then set the
controls as follows:

CW, 1.490 GHz (Agilent E7401A)
CW, 1.5 GHz (Agilent E7402A)
POWER LEVEL, -10 dBm

b. PressPreset on the analyzer. Press the Factory Preset softkey, if itis
displayed. Set the analyzer by pressing the following keys:

FREQUENCY, Center Freq, 1.5 GHz
SPAN, 20 MHz

3. Press Peak Search (or Search) on the analyzer to measure the frequency
readout accuracy.

4. Record the marker frequency reading in the performance verification test
record.

5. Repeat step 3 and step 4 above for the remaining spans listed in
Table 2-5.

Table 2-5 Frequency Readout Accuracy

Test Record Entry,
Analyzer Span (MH2) Actual
Marker Frequency

20 1)
10 2)
1 3)

Part 2: Marker Count Accuracy

Perform "Part 1: Frequency Readout Accuracy" before performing this procedure.

1. PressPreset on the analyzer. Press the Factory Preset softkey, if itis
displayed. Set the analyzer to measure the marker count accuracy by pressing
the following keys:

FREQUENCY, Center Freq, 1.490 GHz (Agilent E7401A)
FREQUENCY, Center Freq, 1.5 GHz (Agilent E7402A)
SPAN, 10 MHz

BW/Avg, Res BW, 100 kHz (Man)

Freq Count, Marker Count (On)

Resolution (Man), 1 Hz

2. Press Peak Search (or Search), then wait for a count be taken (it may take
several seconds).
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Performance Verification Tests

3. Frequency Readout and Marker Frequency Count Accuracy: Agilent
E7401A and E7402A

3. Record the counter (Cntr1) frequency reading as Test Record entry 4 of the
performance verification test record.

4. Ontheanalyzer, press SPAN, 1 MHz.

5. Press Peak Search (or Search), then wait for acount be taken (it may take
several seconds).

6. Record the counter (Cntr1) frequency reading as Test Record entry 5 of the
performance verification test record.
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Figure2-4

Performance Verification Tests

4. Frequency Readout and Marker Frequency Count Accuracy: Agilent
E7403A, E7404A, and E7405A

4. Frequency Readout and Marker Frequency Count
Accuracy: Agilent E7403A, E7404A, and
E7405A

The frequency readout accuracy of the analyzer is tested with an input signal of
known frequency. By using the same frequency standard for the analyzer and the
synthesized sweeper, the frequency reference error is eliminated.

There are no related adjustment procedures for this performance test.

Equipment Required

Synthesized sweeper

Adapter, Type N (m) to APC 3.5 (f)
Adapter, APC 3.5 (f) to APC 3.5 (f)
Cable, APC 3.5,91 cm (36 in)
Cable, BNC, 122 cm (48in)

Additional Equipment for Option BAB
Adapter, APC 3.5 (f) to APC 3.5 (f)

Frequency Readout and Marker Count Accuracy Test Setup

10 MHz EMC 10 MHz
SYNTHESIZED
Refi Reference
bt £ SWEEPER ANALYZER | 008
_ N

.

======

[=1=] = s=a(l3 = |H = [Ell=gze=E

[=1=1

(== IST=J=T=T—T—1 | [ || I = | =T-T-T-1-1-
= == == === === ===

ODoo Q000 ==

RF Output Input

wh99a

Procedure
This performance verification test consists of two parts:

“Part 1: Frequency Readout Accuracy”
“Part 2: Marker Count Accuracy”
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Table 2-6

Performance Verification Tests

4. Frequency Readout and Marker Frequency Count Accuracy: Agilent
E7403A, E7404A, and E7405A

Perform “Part 1: Frequency Readout Accuracy” before “Part 2: Marker Count
Accuracy.”

Part 1: Frequency Readout Accuracy

1

Connect the equipment as shown in Figure 2-4. Remember to connect the 10
MHz REF OUT of the analyzer to the 10 MHz REF INPUT of the synthesized
sweeper.

Option BAB only: Usethe APC 3.5 adapter to connect the cable to the analyzer
input.

Perform the following steps to set up the equipment:

a. PressINSTRUMENT PRESET on the synthesized sweeper, then set the
controls as follows:

CW, 1.5 GHz
POWER LEVEL, -10 dBm

b. PressPreset on the analyzer. Press the Factory Preset softkey, if itis
displayed. Set the analyzer by pressing the following keys:

FREQUENCY, Center Freq, 1.5 GHz
SPAN, 20 MHz
BW/Avg, Res BW SA

Press Peak Search (or Search) on the analyzer to measure the frequency
readout accuracy.

Record the marker (Mkr1) frequency reading in the performance verification
test record asindicated in Table 2-6.

Change to the next analyzer span setting listed in
Table 2-6.

Repeat step 3 through step 5 for each analyzer frequency and span setting and
synthesized sweeper CW frequency setting listed in Table 2-6 for the analyzer
being tested.

Frequency Readout Accuracy

Synthesized Sweeper Analyzer Span Analyzer Center TesltErF]zt(:cord

CW Frequency Frequency Frequexcy
(MH2) (MH2) (GH2) (GH2)

1500 20 15 1)

1500 10 15 2)

1500 1 15 3)

4000 20 4.0 4)

4000 10 40 5)
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Table 2-6

Performance Verification Tests

4. Frequency Readout and Marker Frequency Count Accuracy: Agilent
E7403A, E7404A, and E7405A

Frequency Readout Accuracy

Synthesized Sweeper Analyzer Span Analyzer Center Tesérli?;ord
CW Frequency Frequency Frequency
(MH2) (MH2) (GH2) (GH2)
4000 1 40 6)
Stop here for Agilent E7403A.
9000 20 9.0 7)
9000 10 9.0 8)
9000 1 9.0 9)
Stop here for Agilent E7404A.
16000 20 16.0 10)
16000 10 16.0 11)
16000 1 16.0 12)
21000 20 210 13)
21000 10 21.0 14)
21000 1 210 15)

Part 2. Marker Count Accuracy
Perform "Part 1: Frequency Readout Accuracy" before performing this procedure.

1. PressPreset onthe analyzer. Press the Factory Preset softkey, if itis
displayed. Set the analyzer to measure the marker count accuracy by pressing
the following keys:

FREQUENCY, Center Freq, 1.5 GHz
SPAN, 20 MHz

BW/Avg, Res BW, 100 kHz (Man)
Freq Count, Marker Count (On)
Resolution (Man)

2. Press Peak Search (or Search), then wait for a count be taken (it may take
several seconds).

3. Record the counter (Cntr1) frequency reading in the performance verification
test record as indicated in Table 2-7.

4. Repeat step 2 and step 3 for each analyzer center frequency and span setting
and synthesized sweeper CW frequency setting listed in Table 2-7 for the
analyzer being tested.

Performance verification test “ Frequency Readout Accuracy and Marker Count
Accuracy” is now complete.
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Table 2-7

Marker Count Accuracy

Performance Verification Tests

4. Frequency Readout and Marker Frequency Count Accuracy: Agilent
E7403A, E7404A, and E7405A

Synthesized Sweeper CW | Analyzer Analyzer Span Counter
Frequency Center Frequency
Frequency (cntri)
MHz GHz MHz Test Record
Entry
1500 15 20 16)
1500 15 1 17)
4000 40 20 18)
4000 4.0 1 19)
Stop here for Agilent E7403A.
9000 9.0 20 20)
9000 9.0 1 21)
Stop here for Agilent E7404A.
16000 16.0 20 22)
16000 16.0 1 23)
21000 210 20 24)
21000 210 1 25)
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Performance Verification Tests
5. Frequency Span Accuracy: Agilent E7401A

5.

Frequency Span Accuracy: Agilent E7401A

For testing each frequency span, two synthesized sources are used to provide two
precisely-spaced signals. The analyzer marker functions are used to measure this
frequency difference.

There are no related adjustment procedures for this performance test.

Equipment Required

Synthesized sweeper

Synthesized signal generator

Power splitter

Adapter, Type-N (m) to Type-N (m)
Adapter, Type-N (f) to APC 3.5 (f)

Cable, Type-N, 152-cm (60-in) (2 required)
Cable, BNC, 122-cm (48-in)

Procedure

Full Span Frequency Span Readout Accuracy

1.

Connect the equipment as shown in Figure 2-5. Note that the power splitter is
used as a combiner. The synthesized signal generator provides the frequency
reference for the synthesized sweeper.

Press Preset on the analyzer. Press the Factory Preset softkey, if itis
displayed.
Press PRESET on the synthesized sweeper and set the controls as follows:

CW, 1350 MHz
POWER LEVEL, -5 dBm

On the synthesized signal generator, set the controls as follows:

FREQUENCY, 150 MHz
AMPLITUDE, 0 dBm
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Figure 2-5 Frequency Span Readout Accuracy Test Setup
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5. Adjust the analyzer center frequency, if necessary, to place the lower frequency
on the second vertical graticule line (one division from the left-most graticule
ling).

6. On the analyzer, press Single. Wait for the completion of a new sweep, then
press the following keys.

Peak Search (or Search)
Marker, Delta

Peak Search (or Search)
Next Peak

The two markers should be on the signals near the second and tenth vertical
graticule lines (the first graticule line is the left-most).

7. If necessary, continue pressing Next Peak until the active marker is on the
right-most signal (1350 MHz).

8. Record the marker delta (A Mkr1) frequency reading as Test Record entry 1 of
the performance verification test record.

100 kHz and 100 MHz Frequency Span Readout Accuracy
1. Set the analyzer by pressing the following keys:

FREQUENCY, Start Freq, 10 MHz
Stop Freq, 110 MHz
Sweep, Sweep (Cont)

2. On the synthesized sweeper set the controls as follows:
Cw, 100 MHz
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Table 2-8

Performance Verification Tests
5. Frequency Span Accuracy: Agilent E7401A

POWER LEVEL, -5 dBm

3. Set the synthesized signal generator controls as follows:

FREQUENCY, 20 MHz
AMPLITUDE, 0 dBm

. Adjust the analyzer center frequency to center the two signals on the display.

5. Onthe anayzer, press Single. Wait for the completion of a new sweep, then

press the following keys:

Peak Search (or Search)
Marker, Delta

Peak Search (or Search)
Next Peak

The two markers should be on the signals near the second and tenth vertical
graticule lines (the first graticule line is the left-most).

. If necessary, continue pressing Next Peak until the active marker is on the

right-most signal (100 MHz). Record the marker delta (A Mkr1) frequency
reading in the performance test record as Test Record entry 2.

. Press Marker, More, Marker All Off on the analyzer.
. Change to the next equipment settings listed in Table 2-8.

. Onthe anayzer, press Single. Wait for the completion of a newsweep, then

press the following keys:

Peak Search (or Search)
Marker, Delta

Peak Search (or Search)
Next Peak

10. If necessary, continue pressing Next Peak until the marker deltaison the

right-most signal. Record the marker delta (A Mkr1) frequency reading in the
performance test record.

11. Repeat step 7 through step 10 for the remaining analyzer span settingslisted in

Table 2-8.
Frequency Span Readout Accuracy
. . Test
Analyzer Analyzer Synthesized Synthesized Analyzer
: Record
Sart Sop Signal Sweeper Span
Entry
Frequency Frequency Generator Frequency
Frequency
(MH2z) (MH2) (MH2z) (MH2z) (MH2z)
0 1500 150 1350 1) 1500
10 110 20 100 2) 100
10 10.1 10.01 10.09 3) 0.1
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Table 2-8

Frequency Span Readout Accuracy

Performance Verification Tests
5. Frequency Span Accuracy: Agilent E7401A

Analyzer Analyzer Synthesized Synthesized Test Analyzer
: Record
Sart Sop Signal Sweeper Entr Span
Frequency Frequency Generator Frequency y
Frequency
(MH2z) (MH2z) (MH2) (MH2) (MH2)
800 900 810 890 4) 100
800 800.1 800.01 800.09 5) 0.1
1400 1500 1410 1490 6) 100
1499 1499.1 1499.01 1499.09 7) 0.1
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6. Frequency Span Accuracy:
Agilent E7402A, E7403A, E7404A, and E7405A

For testing each frequency span, two synthesized sources are used to provide two
precisely-spaced signals. The analyzer marker functions are used to measure this
frequency difference.

There are no related adjustment procedures for this performance test.

Equipment Required

Synthesized sweeper

Synthesized signal generator

Power splitter

Adapter, Type-N (m) to Type-N (m)
Adapter, Type-N (f) to APC 3.5 (f)

Cable, Type-N, 152-cm (60-in) (2 required)
Cable, BNC, 122-cm (48-in)

Additional Equipment for Option BAB
Adapter, Type-N (m), to APC 3.5 (f)

Procedure

Full Span Frequency Span Readout Accuracy

1. Connect the equipment as shown in Figure 2-6. Note that the power splitter is
used as a combiner. The synthesized signal generator provides the frequency
reference for the synthesized sweeper.

2. Press Preset on the analyzer. Pressthe Factory Preset softkey, if itis
displayed. Set the analyzer by pressing the following keys:

FREQUENCY, Stop Freq, 3 GHz
3. Press PRESET on the synthesized sweeper and set the controls as follows:

CWw, 2700 MHz
POWER LEVEL, -5 dBm

4. On the synthesized signal generator, set the controls as follows:

FREQUENCY, 300 MHz
AMPLITUDE, 0 dBm

50 Chapter 2



Figure 2-6
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Performance Verification Tests
6. Frequency Span Accuracy: Agilent E7402A, E7403A, E7404A, and E7405A
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5. Adjust the analyzer center frequency, if necessary, to place the lower frequency
on the second vertical graticule line (one division from the left-most graticule
ling).

6. Onthe analyzer, press Single. Wait for the completion of a new sweep, then
press the following keys:

Peak Search (or Search)
Marker, Delta

Peak Search (or Search)
Next Peak

The two markers should be on the signals near the second and tenth vertical
graticule lines (the first graticule line is the left-most).

7. If necessary, continue pressing Next Peak until the active marker ison the
right-most signal (2700 MHz).

8. Record the marker delta (A Mkr1) frequency reading as Test Record entry 1 of
the performance verification test record.

100 kHz and 100 M Hz Frequency Span Readout Accuracy
1. Set the analyzer by pressing the following keys:

FREQUENCY, Start Freq, 10 MHz
Stop Freq, 110 MHz
Sweep, Sweep (Cont)

2. On the synthesized sweeper set the controls as follows:

Cw, 100 MHz
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Table 2-9

Performance Verification Tests
6. Frequency Span Accuracy: Agilent E7402A, E7403A, E7404A, and E7405A

POWER LEVEL, -5 dBm
Set the synthesized signal generator controls as follows:

FREQUENCY, 20 MHz
AMPLITUDE, 0 dBm

Adjust the analyzer center frequency to center the two signals on the display.

5. Onthe anayzer, press Single. Wait for the completion of a new sweep, then

10.

11.

press the following keys:

Peak Search (or Search)
Marker, Delta

Peak Search (or Search)
Next Peak

The two markers should be on the signals near the second and tenth vertical
graticule lines (the first graticule line is the left-most).

If necessary, continue pressing Next Peak until the active marker is on the
right-most signal (100 MHz). Record the marker delta (A Mkr1) frequency
reading in the performance test record as Test Record entry 2.

Press Marker, More, Marker Off on the analyzer.
Change to the next equipment settings listed in Table 2-9.

On the analyzer, press Single. Wait for the completion of a new sweep, then
press the following keys:

Peak Search (or Search)
Marker, Delta

Peak Search (or Search)
Next Peak

If necessary, continue pressing Next Peak until the marker deltaison the
right-most signal. Record the marker delta (A Mkr1) frequency reading in the
performance test record.

Repeat step 7 through step 10 for the remaining analyzer span settingslisted in
Table 2-9.

Frequency Span Readout Accuracy

. . Test
Analyzer Analyzer Stop Synt_heﬂzed Synthesized Record Analyzer
Sart Frequen Signal Sweeper Entr Span
Frequency equency Generator Frequency y
Frequency
(MH2) (MH2) (MH2) (MH2) (MH2)
0 3000 300 2700 1) 3000
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Table 2-9

Performance Verification Tests
6. Frequency Span Accuracy: Agilent E7402A, E7403A, E7404A, and E7405A

Frequency Span Readout Accuracy
Analyzer Synthesized Synthesized Test Analyzer
y Analyzer Stop . Record y
Sart Erequenc Signal Sweeper Entr Span
Frequency « y Generator Frequency y
Frequency
(MH2) (MH2) (MH2) (MH2) (MH2)
10 110 20 100 2) 100
10 10.1 10.01 10.09 3) 0.1
800 900 810 890 4) 100
800 800.1 800.01 800.09 5) 0.1
1400 1500 1410 1490 6) 100
1499 1499.1 1499.01 1499.09 7 0.1
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Figure 2-7

Performance Verification Tests
7. Noise Sidebands

7. Noise Sidebands

A 1 GHz CW signal is applied to the input of the analyzer. The marker functions
are used to measure the amplitude of the carrier and the noise level at 10 kHz,

20 kHz, and 30 kHz above and below the carrier. The 100 kHz offset from the
carrier isaso tested on Agilent E7401A analyzers. For al other analyzers, the 100
kHz offset from the carrier istested in performance test 8. Noise Sidebands - Wide
Offsets: Agilent E7402A, E7403A, E7404A, and E7405A.

There are no related adjustment procedures for this performance test.

Equipment Required

Synthesized signal generator
Cable, Type-N, 152-cm (60-in)

Additional Equipment for Option BAB
Adapter, Type-N (f), to APC 3.5 (f)

Noise Sidebands Test Setup
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Procedure
This performance test consists of four parts.

Part 1: Noise Sideband Suppression at 10 kHz
Part 2: Noise Sideband Suppression at 20 kHz
Part 3: Noise Sideband Suppression at 30 kHz
Part 4: Noise Sideband Suppression at 100 kHz (Agilent E7401A only)

Perform part 1 before performing parts 2 through 4 of this procedure. Part 4
applies only to Agilent E7401A analyzers.
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7. Noise Sidebands

A worksheet is provided at the end of this procedure for calculating the noise
sideband suppression.

Part 1: Noise Sideband Suppression at 10 kHz

1

Perform the following steps to set up the equipment:

Set the synthesized signal generator controls as follows:

FREQUENCY, 1000 MHz
AMPLITUDE, 0 dBm

AM OFF

FM OFF

Connect the equipment as shown in Figure 2-7.

Press Preset on the analyzer. Press the Factory Preset softkey, if itis
displayed. Set the analyzer by pressing the following keys:

FREQUENCY, Center Freq, 1 GHz

SPAN, 10 MHz

AMPLITUDE, Attenuation 10 dB (Man)

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm

Press the following analyzer keys to measure the carrier amplitude:

Peak Search (or Search)
FREQUENCY, Signal Track (On)
SPAN, 50 kHz

BW/Avg, 1 kHz

Video BW, 30 Hz (Man)
FREQUENCY, Signal Track (Off)
Det/Demod, Detector, Sample
Sweep, Sweep Time, 5 sec
Single

Wait for the completion of a sweep, then press Peak Search (or Search).

5. Pressthe following analyzer keysto measure the noise sideband level at

10 kHz;

Marker, Delta

More, Function, Marker Noise (or Noise)
AMPLITUDE, —10 dBm

FREQUENCY, CF Step, 10 kHz

Center Freq, T

SPAN, Zero Span

Single

Record the marker amplitude noise reading in Table 2-10 as the Upper
Sideband Noise Level at 10 kHz.

Press the following analyzer keys to measure the noise sideband leve at
-10 kHz:
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FREQUENCY, Center Freq, ¥, ¥
Single

Record the marker amplitude noise reading in Table 2-10 as the Lower
Sideband Noise Level at —10 kHz.

7. Press FREQUENCY, Center Freq, T

Part 2: Noise Sideband Suppression at 20 kHz

1. Pressthe following analyzer keys to measure the noise sideband leve at
20 kHz:

FREQUENCY, CF Step, 20 kHz
Center Freq, T
Single

Record the marker amplitude noise reading in Table 2-10 as the Upper
Sideband Noise Level at 20 kHz.

2. Pressthe following analyzer keys to measure the noise sideband level at
—20 kHz:

FREQUENCY, Center Freq, 4, ¥
Single

Record the marker amplitude noise reading in Table 2-10 as the Lower
Sideband Noise Level at —20 kHz.

3. Press ™.

Part 3: Noise Sideband Suppression at 30 kHz

1. Pressthe following analyzer keysto measure the noise sideband leve at
30 kHz:

FREQUENCY, CF Step, 30 kHz
Center Freq, T
Single

Record the marker amplitude noise reading in Table 2-10 as the Upper
Sideband Noise Level at 30 kHz.

2. Pressthefollowing analyzer keys to measure the noise sideband level at
-30 kHz:

FREQUENCY, Center Freq, ¥, ¥
Single

Record the marker amplitude noise reading in Table 2-10 as the Lower
Sideband Noise Level at —30 kHz.

3. Press ™.
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Performance Verification Tests
7. Noise Sidebands

4. If theanalyzer isan Agilent E7401A, continue with Part 4: Noise Sideband
Suppression at 100 kHz (Agilent E7401A only). Otherwise, continue with the
next step.

5. In Table 2-10, record the more positive values (either Upper Noise Sideband
Level, or Lower Noise Sideband Level) at the three offset frequencies and
record them in the table as the Worst-Case offsets. Record these Worst-Case
offset valuesin the performance verification test record in locations 1, 2 and 3
respectively.

6. This completes the Noise Sidebands test for the Agilent E7402A, E7403A,
E7404A, and E7405A analyzers.

Part 4: Noise Sideband Suppression at 100 kHz (Agilent E7401A only)

1. Pressthe following analyzer keys to measure the noise sideband level at 100
kHz:

CF Step, 98 kHz
Center Freq, T
Single

2. PressPeak Search (or Search) and record the marker amplitude noise reading
in Table 2-10 as the Upper Sideband Noise Level at 100 kHz.

A spur may exist at 100 kHz offset from the carrier. Measuring at £98 kHz offset
from the carrier will yield a noise sideband level worse than the reading at +100
kHz offset.

3. Pressthefollowing analyzer keys to measure the noise sideband level at —100
kHz:

FREQUENCY, Center Freq, ¥, {
Single

4. PressPeak Search (or Search) and record the marker amplitude noise reading
in Table 2-10 as the Lower Sideband Noise Level at —100 kHz.

5. In Table 2-10, record the more positive values (either Upper Noise Sideband
Level, or Lower Noise Sideband Level) at the four offset frequencies and
record them in the table as the Worst-Case offsets. Record these Worst-Case
offset values in the performance verification test record in locations 1, 2, 3 and
4 respectively.

6. This completes the Noise Sidebands test for the Agilent E7401A analyzer.
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7. Noise Sidebands

Table 2-10 Noise Sidebands Wor ksheet
Noise Sideband Amplitude

Offset Upper L ower Wor st Test Record
(kH2) (dBc/Hz) (dBc/HZ) (dBc/HZ) Entry

10 kHz 1)

20 kHz 2)

30 kHz 3)

100 kHZ? 4)

a. Thisoffset frequency istested on Agilent E7402A, E7403A,
E7404A, and E7405A analyzers as part of performance test 8.
Noise Sidebands - Wide Offsets: Agilent E7402A, E7403A,

E7404A, and E7405A.
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Figure 2-8

Performance Verification Tests

8. Noise Sidebands - Wide Offsets: Agilent E7402A, E7403A, E7404A, and
E7405A

8. Noise Sidebands - Wide Offsets: Agilent E7402A,
E7403A, E7404A, and E7405A

A 1 GHz CW signal is applied to the input of the analyzer. The marker functions
are used to measure the amplitude of the carrier and the noise level at 100 kHz, 1
MHz, 5 MHz, and 10 MHz above and below the carrier.

There are no related adjustment procedures for this performance test.

Equipment Required
Wide offset phase noise signal generator
Cable, Type-N, 152-cm (60-in)
Additional Equipment for Option BAB
Adapter, Type-N (f), to APC 3.5 (f)
Noise Sidebands Test Setup
SYNTHESIZED

SIGNAL GENERATOR
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Procedure
This performance test consists of four parts:

Part 1: Noise Sideband Suppression at 100 kHz
Part 2: Noise Sideband Suppression at 1 MHz
Part 3: Noise Sideband Suppression at 5 MHz
Part 4: Noise Sideband Suppression at 10 MHz

Perform part 1 before performing parts 2-4 of this procedure.

A worksheet is provided at the end of this procedure for calculating the noise
sideband suppression.
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E7405A

Part 1. Noise Sideband Suppression at 100 kHz
1. Perform the following steps to set up the equipment:
Set the synthesized signal generator controls as follows:

FREQUENCY, 1 GHz
AMPLITUDE, 0 dBm
AM OFF
FM OFF

2. Connect the equipment as shown in Figure 2-8.

3. Press Preset on the analyzer. Pressthe Factory Preset softkey, if itis
displayed. Press the following keys on the analyzer:

FREQUENCY, Center Freq, 1 GHz
SPAN, 1 MHz

4. Pressthe following analyzer keysto measure the carrier amplitude:

Peak Search (or Search)
FREQUENCY, Signal Track (On)
SPAN, 10 kHz

FREQUENCY, Signal Track (Off)
Det/Demod, Detector, Sample
BW/Avg, 1 kHz

5. Adjust the signal generator AMPLITUDE to placethe signal peak within 0.5 dB
of the reference level on the analyzer. Press Single and then press Peak Search
(or Search).

6. Pressthefollowing analyzer keys.

Marker, Delta

More, Function, Marker Noise (or Noise)

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
AMPLITUDE, —40 dBm

SPAN, Zero Span

7. PressBW/Avg, Average On 10, Enter to set the analyzer to video average 10
sweeps.

8. Pressthe following analyzer keysto measure the noise sideband level at
100 kHz:

FREQUENCY, CF Step, 99.8 kHz
Center Freq, T
Single

Wait for the analyzer to average ten sweeps.

9. PressPeak Search (or Search) and record the marker amplitude noise reading
in Table 2-11 as the Upper Sideband Noise Level at 100 kHz.

NOTE A spur may exist at 100 kHz offset from the carrier. Measuring at £98 kHz offset
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8. Noise Sidebands - Wide Offsets: Agilent E7402A, E7403A, E7404A, and
E7405A

from the carrier will yield a noise sideband level worse than the reading at 100
kHz offset.

Press the following analyzer keys to measure the noise sideband level at
—100 kHz:

FREQUENCY, Center Freq, ¥, {
Single

Wait for the analyzer to average ten sweeps.

10. Press Peak Search (or Search) and record the marker amplitude noise reading
in Table 2-11 as the Lower Sideband Noise Level at —100 kHz.

11.Press T.

Part 2: Noise Sideband Suppression at 1 MHz

1. Pressthe following analyzer keysto measure the noise sideband level at 1
MHz:

FREQUENCY, CF Step, 980 kHz
Center Freq, T
Single

Wait for the analyzer to average ten sweeps.

2. PressPeak Search (or Search) and record the marker amplitude noise reading
in Table 2-11 as the Upper Sideband Noise Level at 1 MHz.

A spur may exist at 1 MHz offset from the carrier. Measuring at 980 kHz offset
from the carrier will yield a noise sideband level worse than thereading at +1 MHz
offset.

Press the following analyzer keys to measure the noise sideband level at —1
MHz:

FREQUENCY, Center Freq, ¥, {
Single

Wait for the analyzer to average ten sweeps.

3. PressPeak Search (or Search) and record the marker amplitude noise reading
in Table 2-11 as the Lower Sideband Noise Leve at —1 MHz.

4. Press?.

Part 3: Noise Sideband Suppression at 5 MHz

1. Pressthe following analyzer keysto measure the noise sideband level at 5
MHz:
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FREQUENCY, CF Step, 5 MHz
Center Freq, T
Single

Wait for the analyzer to average ten sweeps.

2. PressPeak Search (or Search) and record the marker amplitude noise reading
in Table 2-11 as the Upper Sideband Noise Level at 5 MHz.

3. Pressthefollowing analyzer keys to measure the noise sideband level at -5
MHz:

FREQUENCY, Center Freq, ¥, ¥
Single

Wait for the analyzer to average ten sweeps.

4. PressPeak Search (or Search) and record the marker amplitude noise reading
in Table 2-11 asthe Lower Sideband Noise Level at -5 MHz.

5. Press ™.

Part 4. Noise Sideband Suppression at 10 MHz

1. Pressthefollowing analyzer keysto measure the noise sideband leve at 10
MHz:

FREQUENCY, CF Step, 9.99 MHz
Center Freq, T
Single

Wait for the analyzer to average ten sweeps.

2. PressPeak Search (or Search) and record the marker amplitude noise reading
in Table 2-11 as the Upper Sideband Noise Level at 10 MHz.

A spur may exist at 10 MHz offset from the carrier. Measuring at +9.99 MHz
offset from the carrier will yield a noise sideband level worse than the reading at
+10 MHz offset.

Press the following analyzer keys to measure the noise sideband level at —10
MHz:

FREQUENCY, Center Freq, ¥, ¥
Single
Wait for the analyzer to average ten sweeps.

3. PressPeak Search (or Search) and record the marker amplitude noise reading
in Table 2-11 asthe Lower Sideband Noise Level at —10 MHz.

4. In Table 2-11, record the more positive values (either Upper Noise Sideband
Level, or Lower Noise Sideband Level) at the four offset frequencies and
record them in the table as the Worst-Case offsets. Record these Worst-Case
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E7405A
offset values in the performance verification test record in locations 1, 2, 3 and
4 respectively.
Table 2-11 Noise Sidebands Wor ksheet
Noise Sideband Amplitude
Offset Upper L ower Wor st Test Record
(kH2) (dBc/Hz) (dBc/HZ) (dBc/HZ) Entry
100 kHz 1)
1 MHz 2)
5MHz 3)
10 MHz 4)
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9. System-Related Sidebands

A 500 MHz CW signal is applied to the input of the analyzer. The marker
functions are used to measure the amplitude of the carrier and the amplitude of any
system-related sidebands more than 30 kHz away from the carrier. System-related
sidebands are any internally generated sidebands related to the line, power supply
or local oscillator.

There are no related adjustment procedures for this performance test.

Equipment Required

Synthesized signal generator
Cable, Type-N, 152-cm (60-in)

Additional Equipment for Option BAB
Adapter, Type-N (f), to APC 3.5 (f)

Figure 2-9 System-related Sidebands Test Setup

SYNTHESIZED
SIGNAL GENERATOR

Z S

EMC ANALYZER

00 000 oo 0 Ccoood O__0
Do ooo 0o 0 coooo

0O Oooo 05 0 ooooo

oo ooo obh 0 ooooo O80
Oo © 000 ogoooo O

-—
RF Output

Type-N Cable

wb93a

Procedure

1. Perform the following steps to set up the equipment:
a. Set the synthesized signal generator controls as follows:

FREQUENCY, 500 MHz
AMPLITUDE, 0 dBm

AM Off

FM Off

b. Connect the equipment as shown in Figure 2-9.

c. PressPreset on the analyzer. Press the Factory Preset softkey, if itis
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displayed. Set the analyzer by pressing the following keys:

FREQUENCY, Center Freq, 500 MHz
SPAN, 10 MHz

2. Set the analyzer to measure the system-related sideband above the signal by
performing the following steps:

a. Pressthefollowing keys:

Peak Search (or Search)
FREQUENCY, Signal Track (On)
SPAN, 200 kHz

BW/Avg, 1 kHz

Video BW, 30 Hz (Man)

Allow the analyzer to take two complete sweeps. Then press the following
keys:

FREQUENCY, Signal Track (Off)
CF Step, 130 kHz (Man)

b. Press Single and wait for the completion of the sweep. Press
Peak Search (or Search), then Marker, Delta.

c. Pressthefollowing keys:

FREQUENCY, Center Freq
T(step-up key)

3. Measure the system-related sideband above the signal by pressing Single on
the analyzer. Wait for the completion of anew sweep, then press Peak Search
(or Search).

4. Record the marker delta amplitude as Test Record entry 1 of the performance
verification test record.

5. Set the analyzer to measure the system-related sideband below the signal by
pressing the following keys:

FREQUENCY, Center Freq
{ (step-down key)
{ (step-down key)

6. Measure the system-related sideband bel ow the signal by pressing Single. Wait
for the completion of a new sweep, then press
Peak Search (or Search).

Record the marker delta amplitude as Test Record entry 2 of the performance
verification test record.
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Figure 2-10

Performance Verification Tests
10. Residual FM

10. Residual FM

This test measures the inherent short-term instability of the analyzer LO system.
With the analyzer in zero span, a stable signal is applied to the input and slope
detected on the linear portion of the IF bandwidth filter skirt. Any instability inthe
LO transfersto the I F signal in the mixing process. Thetest determines the slope of
the IF filter in Hz/dB and then measures the signal amplitude variation caused by
the residual FM. Multiplying these two values yields the residual FM in Hz.

Since the 10 Hz resolution bandwidth filter is digitally implemented, its Slope is
well known. The measured amplitude variation is simply multiplied by the known
dopetoyield theresidual FM in a 10 Hz resolution bandwidth.

There are no related adjustment procedures for this performance test.

Equipment Required

Synthesized signal generator
Cable, Type-N, 152-cm (60-in)

Additional Equipment for Option BAB
Adapter, Type-N (f), to APC 3.5 (f)

Residual FM Test Setup

SYNTHESIZED
SIGNAL GENERATOR

Z S

EMC ANALYZER

00 000 oo 0 Ccoood O__0
Do ooo 0o 0 coooo

0O Oooo 05 0 ooooo

oo ooo obh 0 ooooo O80
Oo © 000 ogoooo O

-—
RF Output

Type-N Cable

wb93a

Procedure
This performance test consists of two parts:

“Part 1: Residual FM”
“Part 2: Residual FM for Option 1D5”

Perform “Part 2: Residual FM for Option 1D5” in addition to Part 1, only if your
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analyzer is equipped with Option 1D5.

Part 1. Residual FM

Determining the | F Filter Slope

1
2.

Connect the equipment as shown in Figure 2-10.
Set the synthesized signal generator controls as follows:

FREQUENCY, 1000 MHz
AMPLITUDE, 10 dBm
AM OFF

FM OFF

Press Preset on the analyzer. Press the Factory Preset softkey, if itis
displayed. Set the analyzer by pressing the following keys:

FREQUENCY, Center Freq, 1 GHz
SPAN, 1 MHz

AMPLITUDE, Ref Level, 98 dBuVv
Scale/Div, 2 dB

BW/Avg, Res BW, 1 kHz

On the analyzer, press the following keys:

Peak Search (or Search)
SPAN, Span Zoom, 5 kHz

Wait for the span 5kHz message to appear, then press:
Peak Search (or Search), Marker —, Marker — Ref Lvl, Marker, Off
On the analyzer, press the following keys:

Single (Wait for the sweep to finish)
Peak Search (or Search)
Meas Tools, Delta

On the analyzer, rotate knob counterclockwise until the marker delta (A Mkr1)
amplitude reads —8 dB +0.3 dB.

Press Delta, then rotate the knob counterclockwise until the marker delta (A
Mkr1) reads—4 dB +0.3 dB.

If you have difficulty achieving the £0.3 dB setting, then make the following
analyzer settings:

Sweep, Sweep (Cont)

SPAN, 2 kHz

BWI/Avg, Video BW, 30 Hz (Man)
Repeat step 5 through step 7.

Divide the marker delta (A Mkr1) frequency in Hertz by the marker delta (A
Mkr1) amplitude in dB to obtain the slope of the resolution bandwidth filter.
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For example, if the marker delta (A Mkr1) frequency is 275 Hz and the marker
delta (A Mkr1) amplitudeis 3.92 dB, the slope would be equal to 70.15 Hz/dB.
Record the result below:

Slope Hz/ dB

Measuring the Residual FM
9. Ontheanayzer, press:

Marker, Off

Peak Search (or Search)
Meas Tools

Delta

10. Rotate the knob counterclockwise until the marker delta (A Mkr1) amplitude
reads—10 dB +0.3 dB.

11. On the analyzer, press the following keys:

Marker, Normal

Marker —, Mkr — CF

Single

BW/Avg, Video BW (Man), 1 kHz
SPAN, Zero Span

Sweep, Sweep Time

100 ms, Single

The displayed trace should be about five divisions below the reference level. If
itisnot, press Sweep, Sweep (Cont), FREQUENCY, and use the knob to place
the displayed trace about five divisions bel ow the reference level. Press Single.

12.0n the analyzer, press Peak Search (or Search),
Pk-Pk Search. Read the marker delta (A Mkr1) amplitude, take its absolute
value, and record the result as the Deviation.

Deviation dB

13. Calculate the Residual FM by multiplying the Slope recorded in
step 8 by the Deviation recorded in step 12.

Record this value as Test Record entry 1 (Residual FM, 1 kHz Res BW) in the
performance verification test record.

Part 2: Residual FM for Option 1D5

Perform this additional procedure only if Option 1D5 is present. Perform “Part 1:
Residual FM” before performing this procedure.

1. PressPreset onthe analyzer. Press the Factory Preset softkey, if itis
displayed. Set the analyzer by pressing the following keys.

FREQUENCY, Center Freq, 1 GHz
SPAN, 1 MHz
AMPLITUDE, Ref Level, 98 dBuV
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Scale/Div, 2 dB
2. Onthe anayzer pressthe following keys:

Peak Search (or Search)
SPAN, Span Zoom, 5 kHz

Wait for the “Span 5 kHz" message to appear. Press the following keys:

BW/Avg, Res BW, 10 Hz (Man)
SPAN, 100 Hz

3. Ontheanayzer, press the following keys:

Peak Search (or Search)
Marker —, Mkr — Ref LvI
Marker, Off

Peak Search (or Search)
Meas Tools

Delta

4. Ontheanayzer, rotate the knob counterclockwise until the marker delta (A
Mkr1) amplitude reads —10 dB +0.3 dB.

5. Onthe anayzer, press the following keys:

Marker, Normal

Marker —, Mkr — CF

Single

BWI/Avg, Video BW, 10 Hz (Man)
SPAN, Zero Span

Sweep, Sweep Time, 20 ms
Single

The displayed trace should be about five divisions below the reference level. If
itisnot, press Sweep, Sweep (Cont), FREQUENCY, Center Freq, and use the
knob to place the displayed trace about five divisions below the reference level.
Press Single.

6. On the analyzer, press Peak Search (or Search),
Pk-Pk Search. Read the marker delta (A Mkr1) amplitude, take its absolute
value, and record the result as the Deviation.

Deviation dB

7. Calculate the Residual FM by multiplying the deviation recorded in step 6 by
0.426 Hz/dB. Thisisthe slope of the 10 Hz Res BW filter at 10 dB below the
peak of thefilter.

Record this value as Test Record entry 2 (Residual FM (10 Hz RBW)) in the
performance verification test record.
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11. Sweep Time Accuracy

Thistest uses a function generator to amplitude-modulate a 500 MHz CW signal
from another signal generator. The analyzer demodul ates this signal in zero span to
display the response in the time domain. The marker A function on the analyzer is

used to read out the sweep time accuracy.

If the analyzer is equipped with Option AY X, aso perform “Fast Time Domain

Amplitude Accuracy” in addition to this procedure.

There are no related adjustment procedures for this performance test.

Equipment Required

Function generator
Synthesized signal generator
Cable, Type-N, 152-cm (60-in)
Cable, BNC, 120-cm (48-in)

Additional Equipment for Option BAB
Adapter, Type-N (f), to APC 3.5 (f)

Sweep Time Accuracy Test Setup

SYNTHESIZED
SIGNAL GENERATOR

RF Output

Type-N Cable

Procedure

FUNCTION

S— e g el YR GENERATOR

BNC Cable

wb84a

1. Set the synthesized signal generator to output a 500 MHz, —10 dBm, CW

signal. Set the AM and FM controlsto off.

2. Set the function generator to output a 2 kHz, 1.14 Vp-p triangle waveform

signal.
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3. Connect the equipment as shown in Figure 2-11.

4. PressPreset on the analyzer. Pressthe Factory Preset softkey, if itis
displayed. Set the anayzer by pressing the following keys:

FREQUENCY, Center Freq, 500 MHz
SPAN, 10 MHz
SPAN, Span Zoom, 50 kHz

5. Wait for the Span 50 kHz message to appear. Set Signal Track (Off).
6. Set the span to 0 Hz and set the analyzer asfollows:

BW/Avg, Res BW, 3 MHz

Sweep, Sweep Time, 5 ms

AMPLITUDE, Scale Type (Lin)

Peak Search (or Search)

More, Search Parameters (or Search Criteria)
Peak Excursion, 3 dB

Adjust the synthesized signal generator amplitude as necessary for a
mid-screen display (marker amplitude should read approximately 100.8
dBuV).

7. Set the synthesized signal generator modulation source to EXT DC. Set AM
ON at 90% modulation.

8. Ontheanayzer, press Trig then Video. Set the video trigger level to
100.8 dBuV (mid-screen).

9. Ontheanalyzer, press Single. After the completion of the sweep, press Peak
Search (or Search), 0, s, Meas Tools, Next Pk Right. Thisisthe marked
signal.

10. Press Marker, Delta, then Peak Search (or Search) and press
Next Pk Right eight times so the delta marker is on the eighth signal peak from
the marked signal.

11. Read the marker delta (A Mkr1) time. Calculate the sweeptime accuracy as
follows:

AMKrl - (0.8 x Sweep Time)
Sweep Time

Sweep Time Accuracy = 100 x

The sweep time accuracy is defined as a percentage of the indicated sweep time,
not of the indicated signal separation. Therefore, it is appropriate to divide the
difference between the marker delta (A Mkr1) reading and the nominal signal
separation by the sweep time, rather than dividing by the nominal signal
separation.

12. Record the cal culated sweeptime accuracy in Table 2-12.

13.1f the analyzer is not equipped with Option AY X, fast time domain sweeps,
repeat step 9 through step 12 only for sweeptime settings between 5 ms and 10
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sasindicated in Table 2-12. For each sweeptime setting, set the function
generator to the frequency indicated in Table 2-12.

14.1f the analyzer is equipped with Option AY X, fast time domain sweeps, repeat
step 9 through step 12 for all sweeptime settings as indicated in Table 2-12. For
each sweeptime setting, set the function generator to the frequency indicated in

Table 2-12.
Table 2-12 Sweep Time Accuracy
Analyzer Sweep Time Synthesizer Function Marker . Test Record
. Sweep Time Entry
Setting Generator Frequency Delta
Accuracy
(AMkrl) (%)
Reading
5ms 2.0kHz 1)
20 ms 500.0 Hz 2)
100 ms 100.0 Hz 3)
1ls 10.0 Hz 4)
10s 1.0Hz 5)
The following entries only apply to analyzers equipped with Option AY X.
1ms 10.0 kHz 6)
500 us 20.0kHz 7
100 us 100.0 kHz 8)
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12. Display Scale Fidelity

A 50 MHz CW signal is applied to the input of the analyzer through two calibrated
step attenuators. The attenuators are the amplitude reference standard. The source
is adjusted for a response at the reference level. The attenuators are then set to
achieve a nominal amplitude below the reference level. The analyzer amplitude
marker is compared to the actual total attenuation to determine the scale fidelity
error.

Thetest is performed in both log and linear amplitude scales.

Therelated adjustment for this performance test is“1F Amplitude.”

Equipment Required

Synthesized signal generator

1 dB step attenuator

10 dB step attenuator

6 dB fixed attenuator (2 required)

Attenuator switch driver (if programmable step attenuators are used)
Cable, Type-N 152-cm (60-in) (2 required)

Cable, BNC 122-cm (48-in)

Attenuator interconnect kit

Additional Equipment for Option BAB
Adapter, Type-N (f), to APC 3.5 ()

Figure 2-12 Scale Fidelity Test Setup
BMNC Cable
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— :':\tten.‘ v -Atte;‘; C—1 O3
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] 1 Output 50Q
6dB Fixed 1 ATTENUATOR 6dB Fixed L
Attenuator 1 DRIVER ' Attenuator
i 10dB STEP i
ATTENUATOR
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\_ Type-N Cable Type-N Cable y
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Procedure

Calculate the Actual Attenuation Errors

1. From the cdibration data supplied with the 10 dB step attenuator, enter into
Column 4 of Table 2-13 through Table 2-17 the actual attenuation for the
corresponding nominal attenuation settings.

If the calibration data does not indicate an actua attenuation value for the O dB
setting, enter 0 dB.

NOTE The Agilent 8496G programmable attenuator has four attenuator sections
consisting of 10 dB, 20 dB, and 40 dB attenuators. If using the Agilent 8496G
programmable attenuator, enter the calibration datafor the section three, 40 dB
step, rather than the section four, 40 dB step.

2. From the calibration data supplied with the 1 dB step attenuator, enter into
Column 5 of Table 2-13 through Table 2-17 the actual attenuation for the
corresponding nominal attenuation settings.

If the calibration data does not indicate an actual attenuation value for the 0 dB
setting, enter 0 dB.

NOTE The Agilent 8494G programmable attenuator has four attenuator sections
consisting of 1 dB, 2 dB, 4 dB, and 4 dB attenuators. If using the Agilent 8494G
programmable attenuator, enter the calibration data for the section three, 4 dB step,
rather than the section four, 4 dB step.

3. For each row in Table 2-13 and Table 2-14, add the 10 dB and the 1 dB Step
Attenuator Actual Attenuation values (Columns 4 and 5) and place the results
into the Total Actual Attenuation (Column 6).

Total Actual Attenuation = 1 dB Step Attenuator Actual Attenuation
+ 10 dB Step Attenuator Actual Attenuation

Example for =36 dB from REF LVL setting:
1 dB Step Attenuator Actual Attenuation (6 dB) = 5.998 dB

10dB Step Attenuator Actual Attenuation (30 dB) = 30.012 dB
Total Actua Attenuation = 5.998dB + 30.012 dB = 36.010 dB

4. Enter thetotal actual attenuation (0 dB from the reference level) below:
Total actual attenuation (0 dB from Ref Level) = dB
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Part 1: Log Display Scale Fidelity, Analog Bandwidths

Setup for Log Scale M easurement

1
2.

N o 0 A~

Connect the equipment asindicated in Figure 2-12.

Press Preset on the analyzer. Press the Factory Preset softkey, if itis
displayed. Set the analyzer by pressing the following keys:

System, Alignments, Auto Align, Off
FREQUENCY, Center Freq, 50 MHz
SPAN, 45 kHz

BW/Avg, 3 kHz

BWI/Avg, Video BW, 1 kHz
Det/Demod, Detector, Peak

Preset the synthesized signa generator, then press Blue Key, Special, 0.0.
Press the following keys:

FREQUENCY, 50 MHz
AMPLITUDE, +9 dBm

Set the 1 dB step attenuator to 0 dB.
Set the 10 dB step attenuator to O dB.
Press Peak Search (or Search) on the analyzer.

Adjust the synthesized signal generator amplitude until the analyzer marker
amplitude reads 107 dBuV +0.1 dB.

Do not adjust the synthesized signal generator amplitude after the referenceis
established.

8.

On the analyzer, press Marker, Delta.

M easure the Cumulative L og Fidelity

1

Perform step 2 to step 4 for each measurement valuein
Table 2-13.

Set the 1 dB and 10 dB step attenuators asindicated in Column 2 and Column 3
of Table 2-13 for the various dB from REF LV L settings.

For settings of -64 dB and lower, press the following keys:

BW/Avg, Average (On)
5, Enter

Press Peak Search (or Search) on the analyzer and record the marker delta (A
Mkr1) reading in Column 7 of Table 2-13.

Calculate the Cumulative Log Fidelity Error (CLFE) asfollows, and record the
result in the performance verification test record as indicated in Column 8 of
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Table 2-13:

CLFE = Tota Actua Attenuation + MkrA Reading — Total Actual Atten (O dB from Ref Level)

Table2-13 Cumulative and Incremental Log Scale Fidelity Worksheet, Analog
Resolution Bandwidths Measured at 3kHz
Column 1 Column 2 Column3 | Column4 | Column5 | Column6 Column 7 COlgmn COlgmn
dB from 10dB 1dB 10dB 1dB Total Marker Test Test
REFLVL | StepAtten | Step Atten | Step Atten | Step Atten | Actual Delta Record Record
Nominal Nominal Actual Actual Attenu- (AMkr1) Entry — Entry —
Attenu- Attenu- Attenu- Attenu- ation Reading CLFE ILFE
ation ation ation ation
(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
0 (Ref) 0 0 0 (Ref) 0 (Ref) NA
4 0 4 1) 22)
-8 0 8 2) 23)
-12 10 2 3) 24)
-16 10 6 4) 25)
20 20 0 5) 26)
24 20 4 6) 27)
28 20 8 7 28)
32 30 2 8) 29)
-36 30 6 9) 30)
40 40 0 10) 31)
—44 40 4 11) 32)
—48 40 8 12) 33)
52 50 2 13) 34)
56 50 6 14) 35)
—-60 60 0 15) 36)
—64 60 4 16) 37)
—68 60 8 17) 38)
72 70 2 18) 39)
-76 70 6 19) 40)
-80 80 0 20) 41)
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Table 2-13 Cumulative and Incremental Log Scale Fidelity Wor ksheet, Analog
Resolution Bandwidths Measured at 3kHz

Column 1 Column2 | Column3 | Column4 | Column5 | Column6 | Column? COlgmn COIgmn

dB from 10dB 1dB 10dB 1dB Total Marker Test Test
REFLVL | Step Atten | Step Atten | Step Atten | Step Atten | Actual Delta Record Record
Nominal Nominal Actual Actual Attenu- (AMkrl) Entry — Entry —

Attenu- Attenu- Attenu- Attenu- ation Reading CLFE ILFE

ation ation ation ation
(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
-84 80 4 21) NA

Calculate Incremental Log Fidelity

1. Calculate the Incremental Log Fidelity Error (ILFE) for dB from REF LVL
settings of —4 dB to —80 dB using the current and previous Cumulative Log
Fidelity Errors (CLFES):

ILFE= CLFE(current) — CLFE(previous)
Example Calculation for ILFE at —20 dB from REFLVL setting:
Previous CLFE(-16 dB from REF LVL)= -0.07 dB

Current CLFE(-20 dB from REFLVL) = 0.02 dB
ILFE(-20 dB)= 0.02 dB—(-0.07 dB)= 0.09 dB

2. Record the result in the performance verification test record as indicated in
Column 9 of Table 2-13.

Part 2: Log Display Scale Fidelity, Digital Bandwidths

Setup for Log Scale M easurement
1. Set the following parameters on the analyzer:

SPAN, 150 Hz

BW/Avg, 10 Hz

BW/Avg, Video BW, 3 Hz
Det/Demod, Detector, Peak

2. PressPeak Search (or Search) on the anayzer.

3. Adjust the amplitude of the synthesized signal generator until the analyzer
marker amplitude reads 107 dBuV+0.1 dB.

4. Setthel dB and the 10 dB step attenuatorsto O dB.
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NOTE

Do not adjust the synthesized signal generator amplitude after the referenceis
established.

CLFE = Tota Actual Attenuation + MkrA4Reading — Total Actual Atten(0 dB from Ref Level)

5. Onthe anayzer, press Marker, Delta.

M easure the Cumulative L og Fidelity

1.

Perform step 2 to step 4 for each measurement valuein
Table 2-14.

Set the 1 dB and 10 dB step attenuators as indicated in Table 2-14 for the
various dB from REF LVL settings.

For settings of -84 dB and lower, press the following keys:

BW/Avg, Average (On)
5, Enter

Press Peak Search (or Search) on the analyzer and record the marker delta (A
Mkr1) reading in Column 7 of Table 2-14.

Calculate the Cumulative Log Fidelity Error (CLFE) as follows and record the
result in the performance verification test record as indicated in Column 8 of
Table 2-14:

Table 2-14 Cumulative and Incremental L og Scale Fidelity Worksheet, Narrow
Resolution Bandwidths
Column1l | Column2 Column3 | Column4 | Column5 | Column6 | Column?7 | Column8 | Column9
dB from 10dB 1dB 1§dB étdB Total Marker Test Test
REFLVL | SepAtten | Sep Atten ep ep Actual Delta Record Record
. . Atten Atten
Nominal Nominal Actual Actual Attenu- (A Mkr1) Entry — Entry —
Attenu- Attenu- ation Reading CLFE ILFE
. . Attenu- Attenu-
ation ation ) )
ation ation
(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
0 (Ref) 0 0 0 (Ref) 0 (Ref) NA
4 0 4 43) 68)
-8 0 8 44) 69)
-12 10 2 45) 70)
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Table 2-14 Cumulative and Incremental L og Scale Fidelity Worksheet, Narrow
Resolution Bandwidths
Columnl | Column2 | Column3 | Column4 | Column5 | Column6 | Column?7 | Column8 | Column9
dB from 10dB 1dB 1§ng 1SO£ Total Marker Test Test
REFLVL | Sep Atten Sep A_tten Atten Atten Actual Delta Record Record
o | e | i | Acu | A | e | g ) G-
ation ation Attenu- Attenu-
ation ation
(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)

-16 10 6 46) 71)

20 20 0 47) 72)

24 20 4 48) 73)

-28 20 8 49) 74)

-32 30 2 50) 75)

-36 30 6 51) 76)

—40 40 0 52) 77)

—44 40 4 53) 78)

48 40 8 54) 79

52 50 2 55) 80)

56 50 6 56) 81)

-60 60 0 57) 82)

64 60 4 58) 83)

-68 60 8 59) 84)

72 70 2 60) 85)

-76 70 6 61) 86)

-80 80 0 62) 87)

-84 80 4 63) NA

-388 80 8 64) NA

92 90 2 65) NA

—-96 90 6 66) NA

-98 90 8 67) NA
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Calculate incremental log fidelity:

Calculate the Incremental Log Fidelity Error (ILFE) for dB from REF LVL
settings of -4 dB to —80 dB using the current and previous Cumulative Log
Fidelity Errors (CLFES):

ILFE= CLFE(current) — CLFE(previous)

Record the result in the performance verification test record as indicated in
Column 9 of Table 2-14.

Part 3: Linear Display Scale Fidelity, Analog Bandwidths

Setup for linear scale measurement:

1. PressPreset on the analyzer. Press the Factory Preset softkey, if itis
displayed. Set the analyzer by pressing the following keys:

System, Alignments, Auto Align, Off
FREQUENCY, Center Freq, 50 MHz

SPAN, 10 kHz

BW/Avg, 3 kHz

AMPLITUDE, Scale Type (Lin), More,
Y Axis Units (Volts)

2. Preset the synthesized signal generator, by pressing Blue Key, Special, 0, O.
Press the following keys:

FREQUENCY, 50 MHz
AMPLITUDE, -3 dBm

Set the 1 dB step attenuator to 0 dB.
Set the 10 dB step attenuator to 0 dB.

Press Peak Search (or Search) on the analyzer.

o g &~ w

Adjust the synthesized signal generator amplitude until the analyzer marker
amplitude reads 223.6 mV +4 mV.

NOTE Do not adjust the amplitude of the synthesized signal generator after the reference
is established.
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Calculate ideal marker amplitude:

7. Considering Total Actual Attenuation at the 0 dB from REF LVL setting to be
ATref, and the Total Actual Attenuation at any other dB from REF LVL setting
to be ATmeas, calculate the Ideal Mkr Reading, in millivolts, as follows, and
enter the result in Column 7 of Table 2-15.

|deal Mkr Reading(mV) = 1000./0.05 x 10 ATmess + ATref) /10

For example, if ATref = 0.012 dB and ATmeas = 7.982, the Ideal Mkr Reading
for the —8 dB from Ref Level setting would
be:

Ideal Mkr Reading(mV) = 10004/0.05 x 100 %2+0012/10 _ gg 3y

Measure Linear Fidelity:

8. Perform step 9 to step 11 for each measurement value in
Table 2-15.

9. Setthel dB and 10 dB step attenuators asindicated in Column 2 and Column 3
of Table 2-15 for the dB from REF LVL settings.

10. Press Peak Search (or Search) on the analyzer and record the marker delta (A
Mkr1) amplitude reading as the actual Mkr reading in Column 8 of
Table 2-15.

11. Calculate the Linear Fidelity Error (LFE) as a percentage of reference level
(RL), and record the result in the performance verification test record as
indicated in Column 9 of Table 2-15.

y Actual Mkr Reading — Ideal Mkr Reading
223.6 mV

LFE(% of RL) = 100

Example calculation for LFE(% of RL):
Actual Mkr Reading = 85.0 mV

Ideal Mkr Reading = 89.3 mV

85.0-89.3
223.6

LFE(%of RL) = 1.92% of RL

LFE(%of RL) = 100 x
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Table2-15 Linear Scale Fidelity Worksheet, Analog Resolution Bandwidths M easured at
3kHz
Columnl | Column2 | Column3 | Column4 | Column5 | Column6 | Column?7 | Column8 | Column9
dBfrom | 10dB 1dB 1oas o Total | IdealMkr | Actual | ol
REFLVL | SepAtten | Step Atten ep ep Actual Reading MKkr
. . Atten Atten ) Entry —
Nominal Nominal Attenu- Reading
Actual Actual . LFE
Attenu- Attenu- ation
. . Attenu- Attenu-
ation ation . .
ation ation
(% of
(dB) (dB) (dB) (dB) (d8) (dB) (mv) (mv) RL)
0 (Ref) 0 0 0 (Ref) 0 (Ref) 0 (Ref)
4 0 4 RN)
-8 0 8 94)
-12 10 2 95)
-16 10 6 96)
-20 20 0 97)
Part 4: Linear Display Scale Fidelity, Digital Bandwidths
Setup for linear scale measurement:
1. Set the following parameters on the analyzer:
SPAN, 30, Hz
BW/Avg, 10 Hz
Video BW, 1 Hz
2. Press Peak Search (or Search) on the analyzer.
3. Setthe 1 dB and 10 dB step attenuatorsto 0 dB.
4. Adjust the synthesized signal generator amplitude until the analyzer marker
amplitude reads 223.6 mV +4 mV.
NOTE Do not adjust the synthesized signal generator amplitude after the referenceis

established.
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5.
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Considering Total Actual Attenuation at the 0 dB from REF LVL setting to be
ATref and the Total Actua Attenuation at any other dB from REF LVL setting
to be ATmeas, calculate the Ideal Mkr Reading, in millivolts, as follows and

enter theresult in Column 7 of Table 2-16.

Ideal Mkr Reading(mV) = 10004/0.05 x

Measure linear fidelity:

6.
7.

10~ ATmess + ATref) /10

Perform step 7 to step 9 for each measurement valuein Table 2-16.

Set the 1 dB and 10 dB step attenuators as indicated in Table 2-16 for the dB

from REF LVL settings.

Press Peak Search (or Search) on the analyzer and record the marker delta (A
Mkr1) amplitude reading as the actual Mkr reading in Column 8 of Table 2-16.

Calculate the Linear Fidelity Error (LFE) as a percentage of reference level

(RL), and record the result in the performance verification test record as
indicated in Column 9 of Table 2-16.

LFE(%of RL) = 100 x

Actual Mkr Reading — Ideal Mkr Reading

223.6 mV

Table 2-16 Linear Scale Fidelity Worksheet, Narrow Resolution Bandwidths
Columnl | Column2 | Column3 | Column4 | Column5 | Column6 | Column?7 | Column8 | Column9
dB from 10dB 1dB 10dB 1dB Total Ideal Mkr Actual Test
REF LVL | Sep Atten | Sep Atten | Sep Atten | Sep Atten Actual Reading MKkr Record
Nominal Nominal Actual Actual Attenu- Reading Entry —
Attenu- Attenu- Attenu- Attenu- ation LFE
ation ation ation ation
(dB) (dB) (dB) (dB) (dB) (dB) (mV) (mV) (% of RL)
0 (Ref) 0 0 0 (Ref) 0 (Ref) 0 (Ref)
) 0 4 98)
-8 0 8 99)
-12 10 2 100)
-16 10 6 101)
-20 20 0 102)
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Zero Span Log Fidelity, Digital Bandwidths

Setup for zero span measurements

10. Set the 1 dB step attenuator to 11 dB and the 10 dB step attenuator to
110dB.

11. Press Preset on the analyzer. Pressthe Factory Preset softkey, if it isdisplayed. Set
the analyzer by pressing the following keys:

System, Alignments
Align Now, All (wait for the alignment sequence to compl ete)

12. Set the 1 dB and 10 dB step attenuators to 0 dB.
13. Set the following parameters on the analyzer:

FREQUENCY, Center Freq, 50 MHz
SPAN, 100 Hz

BW/Avg, 10 Hz

Det/Demod, Detector, Peak

14. On the analyzer press Peak Search (or Search), Marker —>, and Marker —> CF.

15. Press SPAN, Zero Span on the analyzer.

16. Adjust the synthesized signal generator amplitude until the analyzer marker amplitude
reads 107 dBuV + 0.1 dB.

Do not adjust the synthesized signal generator amplitude after the reference is established.

17. On the analyzer, press Marker, Delta.

M easure the Cumulative L og Fidelity
18.0n the analyzer, press Single, BW/Avg, Average, 5, Enter.

19. Perform step 21 to step 23 for each measurement valuein
Table 2-17.

20. Set the 1 dB and 10 dB step attenuators asindicated in Column 2 and Column 3
of Table 2-16 for the various dB from REF LV L settings.

21.Press Single and wait for “VAvg 5" to be displayed to the right of the graticule
area.

22.Record the marker delta (A Mkr1) amplitude reading in Column 7 of Table
2-16.

23. Calculate the Cumulative Log Fidelity Error (CLFE) asfollows, and record the
result in the performance verification test record as indicated in Column 8 of
Table 2-16.

CLFE = Total Actual Attenuation + AMkr Reading — Total Actual Atten (0 dB
from Ref Level)
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Table 2-17 Zero Span Cumulative L og Fidelity Worksheet, Narrow Resolution
Bandwidths
Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 Column 7 Column 8
dB from 10dB 1dB 10dB 1dB Total DMkr Test
REFLVL | Sep Atten | Sep Atten | Sep Atten | Step Atten Actual Reading Record
Nominal Nominal Actual Actual Attenu- Entry-
Attenu- Attenu- Attenu- Attenu- ation CLFE
ation ation ation ation
(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
0 (Ref) 0 0 0 (Ref) 0 (Ref)
-4 0 4 103)
-8 0 8 104)
-12 10 2 105)
-16 10 6 106)
-20 20 0 107)
24 20 4 108)
—28 20 8 109)
-32 30 2 110)
-36 30 6 111)
—40 40 0 112)
—44 40 4 113)
48 40 8 114)
52 50 2 115)
—56 50 6 116)
—60 60 0 117)
—64 60 4 118)
-68 60 8 119)
-70 70 0 120)
Post-Test Instrument Restoration
24. Remove the RF cable from the analyzer input connector.
25. On the analyzer, press the following keys:
Preset
System, Alignments, Auto Align, All
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13. Input Attenuation Switching Uncertainty

A 50 MHz CW signal is applied to the input of the analyzer through two calibrated
step attenuators. The attenuators are the amplitude reference standard. The source
is adjusted for aresponse at the reference level. The internal attenuators are then
varied between settings and the externa attenuators are changed accordingly to
maintain the same input level at the mixer. The analyzer marker functions are used
to measure the amplitude differences. The actual attenuation values of the step
attenuators are used to correct the marker amplitude readings yielding the input
attenuation switching error.

The related adjustment for this performance test is “ Frequency Response.”

Equipment Required

Synthesized signal generator

1 dB step attenuator

10 dB step attenuator

Attenuator switch driver (if programmable step attenuators are used)
6 dB fixed attenuator (2 required)

Cable, Type-N 152-cm (60-in) (2 required)

Cable, BNC 122-cm (48-in)

Attenuator interconnect kit

Additional Equipment for Option BAB
Adapter, Type-N (f), to APC 3.5 (f)
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Figure 2-13 Input Attenuator Switching Uncertainty Test Setup

BNC Cable

SYNTHESIZED | 10 iz
SIGNAL GENERATOR V Ref Out

[ Ao |
]]]l[]

|

o o000
falulla o]

oo
oo
oo0ooo
oo
oo
[m]
oLl
[
HE
o
0

6dB Fixed
Attenuator

ATTENUATOR
DRIVER

[=] oo
Output SOQTQ
6dB Fixed L_

Attenuator

10dB STEP
ATTENUATOR

1dB STEP
ATTENUATOR

Type-N Cable Type-N Cable

"

wh85a

Procedure

Calculate Actual Attenuation Values

1. From the calibration data supplied with the 1 dB step attenuator, enter into
Column 2 of Table 2-18 the actual attenuation for the corresponding nominal
attenuation settings. If the calibration data does not indicate an actual
attenuation value for the 0 dB setting, enter O dB.

NOTE The Agilent 8494G programmable attenuator has four attenuator sections
consisting of 1 dB, 2 dB, 4 dB, and 4 dB attenuators. If using the Agilent 8494G
programmable attenuator, enter the calibration data for the section three 4 dB step

rather than the section four 4 dB step.

2. From the calibration data supplied with the 10 dB step attenuator, enter into
Column 4 of Table 2-18 the actual attenuation for the corresponding nominal
attenuation settings. If the calibration data does not indicate an actual
attenuation value for the 0 dB setting, enter 0 dB.

NOTE The Agilent 8496G programmable attenuator has four attenuator sections
consisting of 10 dB, 20 dB, 40 dB, and 40 dB attenuators. If using the Agilent
8496G programmable attenuator, enter the calibration data for the section three 40

dB step rather than the section four 40 dB step.

3. For each Total Nominal Attenuation setting indicated in Table 2-18, calculate
the Total Actual Attenuation from the actual attenuation Columnsfor the 1 dB
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13. Input Attenuation Switching Uncertainty

and the 10 dB step attenuators and enter the result into Column 6 of Table 2-18.

Total Actual Attenuation = 1 dB Step Attenuator Actual Attenuation
+ 10 dB Step Attenuator Actual Attenuation

Example for 35 dB total nominal attenuation setting:
1dB Step Attenuator Actual Attenuation (5 dB) = 5.021 dB

10 dB Step Attenuator Actual Attenuation (30 dB) = 29.981 dB
Total Actual Attenuation = 5.998 dB + 30.012 dB = 35.002 dB
Table 2-18 Actual Attenuation Wor ksheet
Column 1 Column 2 Column 3 Column 4 Column 5 Column 6
1dB step 1dB step 10dB step 10dB step Total Total
Attenuator Attenuator Attenuator Attenuator Nominal Actual
Nominal Actual Nominal Actual Atten- Atten-
Attenuation Attenuation Attenuation Attenuation uation uation
(dB) (dB) (dB) (dB) (dB) (dB)
0 0 0
5 0 5
0 10 10
5 10 15
0 20 20
5 20 25
0 30 30
5 30 35
0 40 40
5 40 45
0 50 50
5 50 55
0 60 60
5 60 65

4. For each attenuation error value in Column 4 of Table 2-19, calculate the
attenuation errors by subtracting the difference between the Table 2-18 Total
Actual Attenuation and Total Nominal Attenuation from the difference between
the Total Actual Attenuation and Total Nominal Attenuation at 55 dB. Note that
the total nominal attenuations listed in Table 2-19 are in adifferent order than
those listed in Table 2-18.
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AttenErr = (ActAtten(55 dB) - 55 dB) - (ActAtten(X dB) - NomAtten(X dB))
Where:
AttenErr = Attenuator Error between the X dB and 55 dB settings

ActAtten(55 dB) = Actual Attenuation of the 55 dB setting
ActAtten(X dB) = Actual Attenuation of the X dB setting

NomAtten(X dB) = Nominal Attenuation of the X dB setting

Example of attenuation error calculation for 35 dB nominal attenuation:

ActAtten (55 dB) = 55.15 dB

ActAtten (35 dB) = 35.002 dB
NomAtten (35 dB) = 35 dB

AttenErr = (55.15 - 55) — (35.002 - 35)
AttenErr = 0.15-0.002
AttenErr = 0.148 dB

Setup for Switching Uncertainty M easurement

5.

0.

Connect the equipment asindicated in Figure 2-13. The 6 dB fixed attenuator
should be connected directly to the input connector of the analyzer.

Press Preset on the analyzer. Press the Factory Preset softkey, if itis
displayed. Press System, Alignments, Auto Align, Off. Set the controls as
follows:

FREQUENCY, Center Freq, 50 MHz

SPAN, 100 kHz

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
AMPLITUDE, -55 dBm

AMPLITUDE, Attenuation, 10 dB

AMPLITUDE, Scale/Div, 2 dB

BW/Avg, 30 kHz

BW/Avg, Video BW, 100 Hz

Preset the synthesized signal generator (Blue Key, Special, 0, 0) and set the
controls as follows:

FREQUENCY, 50 MHz
AMPLITUDE, 12 dBm

Set the 1 dB step attenuator to 5 dB attenuation. Set the 10 dB step attenuator to
50 dB. Refer to the Agilent 11713A attenuator switch driver manual for
information on manually controlling a programmabl e step attenuator.

Press Peak Search (or Search) on the analyzer.

10. Adjust the amplitude of the synthesized signal generator until the marker
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amplitude of the analyzer reads + 0.1 dB.

NOTE Do not adjust the amplitude of the synthesized signal generator after the reference
is established.
11. On the analyzer, press Peak Search (or Search), Marker, Delta.
Table 2-19 Input Attenuation Switching Uncertainty Wor ksheet

Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 Column 7
Analyzer Analyzer N;)rr?: ialnal at'ioc\;r'][eEnrur;r |deal MDaéIl::r Tegn?re;cc—)rd
I nternal Referenge Attenu- Marker Reading Switching
_Attenuf Level Setting ation Delt_a Error

ation Setting 50 W I nput Satting (dB) Reading (dB)

(dB)

10dB —55dBm 55 dB 0 0dB 0 Ref

0dB —65 dBm 65 dB -10dB 1)

5dB —60 dBm 60 dB -5dB 2)

15dB -50dBm 50 dB 5dB 3)

20dB —45 dBm 45 dB 10dB 4)

25dB —40 dBm 40 dB 15dB 5)

30dB —35dBm 35dB 20dB 6)

35dB -30dBm 30dB 25dB 7)

40 dB —25dBm 25dB 30dB 8)

45dB —20dBm 20dB 35dB 9

50 dB -15dBm 15dB 40 dB 10)

55 dB —-10dBm 10dB 45 dB 11)

60 dB -5dBm 5dB 50 dB 12)

65 dB2 0dBm 0dB 55 dB 13)

a. Does not apply to Agilent E7401A.

M easure Switching Uncertainty

Perform step 12 to step 15 for each measurement valuein Table 2-19.

12. Set the 1 dB and 10 dB step attenuators to the Total Nominal Attenuation
setting value as indicated in Column 3 of Table 2-19 for the various anayzer
attenuation settings for each measurement. Table 2-18 may be used as a
reference for setting the step attenuators to achieve the desired total nominal
attenuation.
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13. Similarly, set the corresponding analyzer attenuation and reference level
settings asindicated in Column 1 and Column 2 of Table 2-19.

14. Press Single, then Peak Search (or Search) and record the marker amplitude
reading asthe Marker Delta Reading in Column 6 of Table 2-19.

15. Calculate the Switching Error (Table 2-19, Column 7) by subtracting the Ideal
Marker Delta Reading and the Attenuation Error from the Marker Delta
Reading. Record the result in the performance verification test record.

Switching Error = Marker Delta Reading — Ideal Marker Delta Reading — Attenuat
Example for 25 dB analyzer internal attenuation setting:
Marker Delta Reading = 14.790 dB

Ideal Marker DeltaReading = 15 dB
Attenuation Error = —0.148 dB
Switching Error = 14.790 - 15 - (-0.148) = -0.062 dB

Post-test I nstrument Restor ation

16. Remove the RF cable from the analyzer input connector.

17.0n the anayzer, press Preset, System, Alignments,
Auto Align, All.
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14. Reference Level Accuracy: Agilent E7401A

A 50 MHz CW signal is applied to the 50 Q input of the analyzer through two step
attenuators. The amplitude of the source is decreased in 10 dB steps and the
analyzer marker functions are used to measure the amplitude difference between
steps. The external attenuator is used as the reference standard. Thetest is
performed in both log and linear amplitude scales.

Itisonly necessary to test reference levelsaslow as—90 dBm (with 10 dB internal
attenuation) since lower reference levels are afunction of the analyzer
microprocessor manipulating the trace data. There is no error associated with the
trace data manipulation.

Therelated adjustment for this performance test is“IF Amplitude.”

Equipment Required

Synthesized signal generator

1 dB step attenuator

10 dB step attenuator

6 dB fixed attenuator (2 required)

Attenuator switch driver (if programmable step attenuators are used)
Cable, Type-N 152-cm (60-in) (2 required)

Cable, BNC 122-cm (48-in)

Attenuator interconnect kit

Procedure
Figure2-14 Reference Level Accuracy Test Setup
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Calculatethe Actual Attenuation Errors

1. From the calibration data supplied with the 10 dB step attenuator, enter into
Column 2 of Table 2-20 through Table 2-23 the actual attenuation for the
corresponding nominal attenuation settings. If no calibration datais supplied
for O dB, enter zero.

NOTE The Agilent 8496G programmable attenuator has four attenuator sections
consisting of 10 dB, 20 dB, 40 dB and 40 dB attenuators. If using the Agilent
8496G programmabl e attenuator, enter the calibration data for the section three 40
dB step rather than the section four 40 dB step.

2. Tocalculatethe Actual Attenuation Step, subtract the 10dB Actua Attenuation
Error at all settings from the 10dB Actual Attenuation (20 dB) and enter the
result in Column 3 of Table 2-20 through Table 2-23.

Actua Attenuator Step (X dB) = (Actua Attenuation(20 dB) — Actua Attenuation (X dB))

Example for 50 dB attenuator setting:
Actual Attenuation (50 dB) = 50.08 dB

Actua Attenuation (20 dB) = 19.85 dB
Actua Attenuator Step (50 dB) = (19.85 dB - 50.08dB)
= -30.23dB

L og Scale, Analog Bandwidths
1. Set the synthesized signal generator controls as follows:

FREQUENCY, 50 MHz
AMPLITUDE, 12 dBm

2. Connect the equipment as shown in Figure 2-14. Set the 10 dB step attenuator
to 20 dB attenuation and the 1 dB step attenuator to 5 dB attenuation.

3. Press Preset on the analyzer. Press the Factory Preset softkey, if it is
displayed. Press System, Alignments, Auto Align, Off. Set the analyzer by
pressing the following keys:

FREQUENCY, Center Freq, 50 MHz

Attenuation, 10 dB (Man)

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
AMPLITUDE, —25 dBm

Scale/Div, 1 dB

SPAN, 50 kHz

BW/Avg, 3 kHz

Video BW, 30 Hz

4, Setthe 1 dB step attenuator to place the signal peak 1to 3 dB (1 to 3 divisions)
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below the reference level.
5. Onthe anayzer, press the following keys:

Single
Peak Search (or Search)
Marker, Delta

6. Set the 10 dB step attenuator and analyzer reference level according to Column
1 and Column 4 of Table 2-20. At each setting, do the following:

a. PressSingle on the analyzer.

b. PressPeak Search (or Search).

¢. Record the marker delta amplitude reading in Column 5 of
Table 2-20.

d. AddtheActua Attenuation Step to the analyzer marker deltaamplitude and
enter the result as the Test Record entry in the performance test record.

Thefollowing is an example for —35 dBm reference level:
Anayzer marker A amplitude = (-10.17) dB
Actua Attenuator Step (30 dB) = (-10.07) dB
Test Record Entry = (-10.17) dB—(-10.07) dB = (-0.10) dB
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Table 2-20 L og Scale, Analog Bandwidths
Column 1 Column 2 Column 3 Column 4 Column 5 Column 6
10dB 10dB Actual Analyzer
Analyzer
Attenuator Attenuator Attenuator Reference Test
: Marker Delta
Nominal Actual Sep Level . Record
. . Amplitude
Attenuation Attenuation (dB) Entry
(dB) (dB) (dB) (dBm)
20 0 (Ref) -25 0 (Ref) (Ref)
10 -15 1)
0 -5 2)
30 -35 3)
40 —45 4)
50 -55 5)
60 —65 6)
70 -75 7

L og Scale, Digital Bandwidths
1. Onthe andyzer, pressthe following keys:

SPAN, 150 Hz
BW/Avg, 10 Hz
Video BW, 1 Hz

2. Setthe 1 dB step attenuator to place the signal peak 1 to 3dB (1 to 3 divisions)
below the reference level.

3. Ontheanayzer, press the following keys:

Single
Peak Search (or Search)
Marker, Delta

4. Setthe 10 dB step attenuator and analyzer reference level according to Column
1 and Column 4 of Table 2-21. At each setting, do the following:

a. PressSingle onthe analyzer.
b. PressPeak Search (or Search).

c. Record the Marker Delta Amplitude reading in Column 5 of
Table 2-21.

d. Add the Actual Attenuator Step to the Analyzer Marker Delta Amplitude
and enter the result as the Test Record entry in the performance test record.
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Table 2-21 Log Mode, Digital Bandwidths Worksheet
Column1 Column 2 Column 3 Column 4 Column5 Column 6
10dB 10dB Actual Analyzer
Attenuator Attenuator Attenuator Reference Analyzer
. Marker Delta | Test Record
Nominal Actual Sep Level .
: . Amplitude Entry
Attenuation Attenuation (dB)
(dB) (dB) (dB) (dBm)
20 0 (Ref) -25 0 (Ref) (Ref)
10 -15 8)
0 -5 9)
30 -35 10)
40 -45 11)
50 -55 12)
60 -65 13)
70 -75 14)

Linear Scale, Analog Bandwidths

1. Set the 10 dB step attenuator to 20 dB attenuation.
2. Setthe 1 dB step attenuator to 5 dB attenuation.

3. Set the analyzer by pressing the following keys:

AMPLITUDE,
AMPLITUDE, Scale Type (Lin)
AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm

SPAN, 50 kHz
BW/Avg, 3 kHz
Video BW, 30 Hz
Sweep, Sweep Cont
Marker, Off

4. Setthe 1l dB step attenuator to place the signal peak one to three divisions
below the reference level.

5. Onthe anayzer, press the following keys:

Single
Peak Search (or Search)
Marker, Delta

6. Set the 10 dB step attenuator and analyzer reference level according to Column
1 and Column 4 of Table 2-22. At each setting, do the following:

a. PressSingle onthe analyzer.
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b. PressPeak Search (or Search).

¢. Record the marker delta amplitude reading in Column 5 of
Table 2-22.

d. Addthe Actual Attenuator Step to the Analyzer Marker Delta Amplitude
and enter the result in the performance test record.
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Table 2-22 Linear Mode, Analog Bandwidths Worksheet
Column 1 Column 2 Column 3 Column 4 Column 5 Column 6
10dB 10dB Actual Analyzer Analyzer
Attenuator Attenuator Attenuator Reference Marker Delta Test Record
Nominal Actual Sep Level Amplitude Entr
Attenuation Attenuation y
(dB) (dB) (dB) (dBm) (dB)
20 0 (Ref) -25 0 (Ref) (Ref)
10 -15 15)
0 -5 16)
30 -35 17)
40 -45 18)
50 -55 19)
60 -65 20)
70 -75 21)

Linear Scale, Digital Bandwidths

1. Onthe analyzer, press the following keys:

SPAN, 150 Hz
BW/Avg, 10 Hz

Video BW, 1 Hz

2. Setthe 1 dB step attenuator to place the signal peak 1 to 3 divisions below the
reference level.

On the analyzer, press the following keys:

Single
Peak Search (or Search)
Marker, Delta

Set the 10 dB step attenuator and analyzer reference level according to Column
1 and Column 4 of Table 2-23. At each setting, do the following:

a. PressSingle onthe analyzer.
b. PressPeak Search (or Search).
¢. Record the marker delta amplitude reading in Column 5 of
Table 2-23.
d. Add the Actual Attenuator Step to the Analyzer Marker Delta Amplitude
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and enter the result as the Test Record entry in the performance test record.

Table 2-23 Linear Mode, Digital Bandwidths
Column 1 Column 2 Column 3 Column 4 Column5 Column 6
10dB 10dB Actual RAer;erﬁecre Analyzer
Attenuator Attenuator Attenuator Marker Delta
] L evel . Test Record
Nominal Actual Sep Amplitude Entr
Attenuation Attenuation y
(dB) (dB) (dB) (dBm) (dB)
20 0 (Ref) -25 0 (Ref) (Ref)
10 -15 22)
0 -5 23)
30 -35 24)
40 —-45 25)
50 -55 26)
60 -65 27)
70 -75 28)

Post-test I nstrument Restor ation

1. Remove the RF cable from the analyzer input connector.

2. Torestore the default settings on the analyzer, press Preset, System,

Alignments, Auto Align, All.
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E7405A.

15. Reference Level Accuracy: Agilent E7402A, E7403A,
E7404A, and E7405A.

A 50 MHz CW signal is applied to the 50 Q2 Input of the analyzer through two step
attenuators. The amplitude of the source is decreased in 10 dB steps and the
analyzer marker functions are used to measure the amplitude difference between
steps. The external attenuator is used as the reference standard. Thetest is
performed in both log and linear amplitude scales.

It isonly necessary to test reference levelsaslow as +17 dBuv (with 10 dB
internal attenuation) since lower reference levels are afunction of the analyzer
microprocessor manipulating the trace data. There is no error associated with the
trace data manipulation.

The related adjustment for this performance test is“1F Amplitude.”

Equipment Required

Synthesized signal generator

1 dB step attenuator

10 dB step attenuator

6 dB fixed attenuator (2 required)

Attenuator switch driver (if programmable step attenuators are used)
Cable, Type-N 152-cm (60-in) (2 required)

Cable, BNC 122-cm (48-in)

Attenuator interconnect kit

Additional Equipment for Option BAB
Adapter, Type-N (f) to APC 3.5 (f)
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E7405A.
Figure 2-15 Reference Level Accuracy Test Setup
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Procedure

Calculatethe Actual Attenuation Errors

1. From the calibration data supplied with the 10 dB step attenuator, enter into
Column 2 of Table 2-24 through Table 2-27 the actual attenuation for the
corresponding nominal attenuation settings. If no calibration datais supplied
for 0 dB, enter zero.

NOTE The Agilent 8496G programmable attenuator has four attenuator sections
consisting of 10 dB, 20 dB, 40 dB and 40 dB attenuators. If using the Agilent
8496G programmable attenuator, enter the calibration data for the section three 40
dB step rather than the section four 40 dB step.

2. To calculate the attenuation error at other nominal attenuator settings, subtract
the attenuation error at the other settings from the reference attenuator error and
enter the result in Column 3 of Table 2-24 through Table 2-27.

Actua Attenuator Step (X dB) = (Actual Attenuation(20 dB) — Actua Attenuation (X dB))

Example for 50 dB attenuator setting:
Actual Attenuation (50 dB) = 50.08 dB

Actua Attenuation (20 dB) = 19.85 dB
Actua Attenuator Step (50 dB) = (19.85 dB - 50.08dB)
= -30.23dB
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E7405A.

L og Scale, Analog Bandwidths
1. Set the synthesized signal generator controls as follows:

FREQUENCY, 50 MHz
AMPLITUDE, 12 dBm

2. Connect the equipment as shown in Figure 2-15. Set the 10 dB step attenuator
to 20 dB attenuation and the 1 dB step attenuator to 5 dB attenuation.

3. PressPreset onthe analyzer. Pressthe Factory Preset softkey, if it isdisplayed.
Press System, Alignments, Auto Align, Off. Set the analyzer by pressing the
following keys:

FREQUENCY, Center Freq, 50 MHz

AMPLITUDE, —20 dBm

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
Attenuation, 10 dB

Scale/Div, 1 dB

SPAN, 50 kHz

BW/Avg, 3 kHz

Video BW, 30 Hz

4. Setthel dB step attenuator to place the signal peak 1 to 3 divisions below the
reference level.

5. Onthe anayzer, press the following keys:

Single
Peak Search (or Search)
Marker, Delta

6. Set the 10 dB step attenuator and analyzer reference level according to Column
1 and Column 4 of Table 2-24. At each setting, do the following:

a. PressSingle onthe analyzer.
b. PressPeak Search (or Search).
¢. Record the marker delta amplitude reading in Column 5 of Table 2-24.

d. Add the Actual Attenuator Step to the analyzer marker delta amplitude and
enter the result as the Test Record entry in the performance test record.

Thefollowing is an example for —30 dBm reference level:
Anayzer marker A amplitude = (-10.17) dB
Actua Attenuator Step (30 dB) = (-10.07) dB
Test Record Entry = (-10.17) dB—(-10.07) dB = (-0.10) dB
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E7405A.
Table 2-24 Log Mode, Analog Bandwidths Wor ksheet
Column 1 Column 2 Column 3 Column 4 Column 5 Column 6
10dB 10dB Actual Analyzer Analyzer
Attenuator Attenuator Attenuator Reference Marker Delta Test
Nominal Actual Sep Level Amplitude Record
Attenuation Attenuation Entry
(dB) (dB) (dB) (dBm) (dB)
20 0 (Ref) -20 0 (Ref) (Ref)
10 -10 1)
0 0 2)
30 -30 3)
40 -40 4)
50 -50 5)
60 -60 6)
70 -70 7)
80 -80 8)

L og Scale, Digital Bandwidths
7. Onthe anayzer, press the following keys:

SPAN, 150 Hz
BW/Avg, 10 Hz
Video BW, 1 Hz

8. Set the 1 dB step attenuator to set the signal peak 1 to 3 divisions below the
reference level.

9. On the anayzer, press the following keys:

Single
Peak Search (or Search)
Marker, Delta

10. Set the 10 dB step attenuator and analyzer reference level according to Column
1 and Column 4 of Table 2-25. At each setting, do the following:

a. PressSingle onthe analyzer.
b. PressPeak Search (or Search).

¢. Record the marker delta amplitude reading in Column 5 of
Table 2-25.

d. Add the Actual Attenuator Step to the analyzer marker delta amplitude and
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15. Reference Level Accuracy: Agilent E7402A, E7403A, E7404A, and
E7405A.

enter the result as the Test Record entry in the performance test record.

Table 2-25 Log M ode, Digital Bandwidths Wor ksheet
Column1 Column 2 Column 3 Column 4 Column5 Column 6
10dB 10dB Actual Analyzer Analyzer
Attenuator Attenuator Attenuator Reference Marker Delta Test Record
Nominal Actual Sep Level Amplitude Entr
Attenuation Attenuation, y
(dB) (dB) (dB) (dBm) (dB)
20 0 (Ref) -20 0 (Ref) (Ref)
10 -10 9)
0 0 10)
30 -30 11)
40 -40 12)
50 -50 13)
60 -60 14)
70 -70 15)
80 -80 16)

Linear Scale, Analog Bandwidths

1. Set the 10 dB step attenuator to 20 dB attenuation.
2. Setthe 1 dB step attenuator to 5 dB attenuation.

3. Set the analyzer by pressing the following keys:

AMPLITUDE, Scale Type (Lin)

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
AMPLITUDE, —20 dBm

SPAN, 50 kHz

BW/Avg, 3 kHz

Video BW, 30 Hz

Sweep, Sweep Cont

Marker, Off

4. Setthel dB step attenuator to place the signal peak 1 to 3 divisions below the
reference level.

5. Onthe anayzer, press the following keys:

Single
Peak Search (or Search)
Marker, Delta

6. Set the 10 dB step attenuator and analyzer reference level according to Column
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15. Reference Level Accuracy: Agilent E7402A, E7403A, E7404A, and
E7405A.

1 and Column 4 of Table 2-26. At each setting, do the following:

a. PressSingle onthe analyzer.
b. PressPeak Search (or Search).

¢. Record the marker delta amplitude reading in Column 5 of
Table 2-26.

d. Add the Actual Attenuator Step to the Analyzer Marker Delta Amplitude
and enter the result as the Test Record entry in the performance test record.
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E7405A.
Table 2-26 Linear Mode, Analog Bandwidths Worksheet
Column 1 Column 2 Column 3 Column 4 Column 5 Column 6
10dB 10dB Actual Analyzer Analyzer
Attenl_Jator Attenuator Attenuator Reference Marker_ Delta Test Record
Nommgl Actual_ Sep Level Amplitude Entry
Attenuation Attenuation
(dB) (dB) (dB) (dBm) (dB)
20 0 (Ref) -20 0 (Ref) (Ref)
10 -10 17)
0 0 18)
30 -30 19)
40 -40 20)
50 -50 21)
60 —-60 22)
70 -70 23)
80 -80 24)

Linear Scale, Digital Bandwidths
1. Onthe analyzer, press the following keys:

SPAN, 150 Hz
BW/Avg, 10 Hz
Video BW, 1 Hz

2. Setthe 1 dB step attenuator to place the signal peak 1 to 3 divisions below the
reference level.

3. Ontheanayzer, press the following keys:

Single
Peak Search (or Search)
Marker, Delta

4. Set the 10 dB step attenuator and analyzer reference level according to Column
1 and Column 4 of Table 2-27. At each setting, do the following:

a. PressSingle onthe analyzer.
b. PressPeak Search (or Search).

¢. Record the marker delta amplitude reading in Column 5 of
Table 2-27.

d. Add the Actual Attenuator Step to the analyzer marker delta amplitude and
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enter the result as the Test Record entry in the performance test record.

Performance Verification Tests

15. Reference Level Accuracy: Agilent E7402A, E7403A, E7404A, and
E7405A.

Table 2-27 Linear Mode, Digital Bandwidths Wor ksheet
Column 1 Column 2 Column 3 Column 4 Column 5 Column 6
10dB 10dB Actual Analyzer Analyzer
Attenuator Attenuator Attenuator Reference Marker Delta Test Record
Nominal Actual Sep Level Amplitude Entr
Attenuation Attenuation y
(dB) (dB) (dB) (dBm) (dB)
20 0 (Ref) -20 0 (Ref) (Ref)
10 -10 25)
0 0 26)
30 -30 27)
40 -40 28)
50 -50 29)
60 -60 30)
70 -70 31)
80 -80 32)

Post-test I nstrument Restor ation

1. Remove the RF cable from the analyzer input connector.

2. Torestore the default settings on the analyzer, press Preset, System,

Alignments, Auto Align, All.
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Figure 2-16

Performance Verification Tests
16. Resolution Bandwidth Switching Uncertainty

16. Resolution Bandwidth Switching Uncertainty

To measure the resol ution bandwidth switching uncertainty an amplitude reference
istaken with the resol ution bandwidth set to 3 kHz using the marker deltafunction.
The resolution bandwidth is changed to settings between 5 MHz and 1 Hz and the
amplitude variation is measured at each setting and compared to the specification.
The span is changed as necessary to maintain approximately the same aspect ratio.

Therelated adjustment for this performance test is“IF Amplitude.”

Equipment Required for Agilent E7402A, E7403A, E7404A, and
E7405A

BNC Cable: Agilent (E7402A, E7403A, E7404A, E7405A)
Adapter, Type-N (m) to BNC (f): Agilent (E7402A, E7403A, E7404A,
E7405A)

Additional Equipment for Option BAB
Adapter, Type-N (f) to APC 3.5 (f)

Resolution Bandwidth Switching Test Setup

EMC
ANALYZER

whoda

Procedure

1. OntheAdgilent E7402A, E7403A, E7404A, or E7405A, connect a BNC cable
from the AMPTD REF OUT to the 50 Q Input using adapters as necessary.
Refer to Figure 2-16.

2. Press Preset on the analyzer. Press the Factory Preset softkey, if itis
displayed. Set the analyzer controls by pressing the following keys:

Input/Output (or Input), Amptd Ref (On) (Agilent E7401A)
Input/Output (or Input), Amptd Ref Out (On) (Agilent E7402A, E7403A,
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Table 2-28

Performance Verification Tests
16. Resolution Bandwidth Switching Uncertainty

E7404A, E7405A)

FREQUENCY, Center Freq, 50 MHz

SPAN, 5 kHz

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
AMPLITUDE, —25 dBm (Agilent E7401A)

AMPLITUDE, -19 dBm (Agilent E7402A, E7403A, E7404A, E7405A)
AMPLITUDE, Scale/Div, 1 dB

BW/Avg, 1 kHz

BW/Avg, Video BW, 300 Hz

. Press AMPLITUDE and use the knob to adjust the reference level until the

signal appearsfive divisions below the referencelevel, then pressthefollowing
keys.

Peak Search (or Search)
Marker—, Mkr -CF
Marker, Delta

. Set the analyzer span and resolution bandwidth according to
Table 2-28.

. Press Peak Search (or Search), Marker—, Mkr —CF, Peak Search (or
Search) then record the marker delta amplitude reading in the performance
verification test record asindicated in Table 2-28.

6. Repeat step 4 and step 5 for each of the remaining resolution bandwidth and

span settings listed in Table 2-28.

Resolution Bandwidth Switching Uncertainty

Analyzer Settings Aml\gl?':llj(de; g:le;[gling
RES BW SPAN Test Record Entry
1kHz 5 kHz 0 (Ref)
3 kHz 10 kHz 1)
9 kHzZ2 50 kHz 2)
10 kHz 50 kHz 3)
30 kHz 100 kHz 4)
100 kHz 500 kHz 5)
120 kHZ? 500 kHz 6)
300 kHz 1MHz 7
1 MHz 5MHz 8)
3MHz 10 MHz 9)
5MHz 25MHz 10)
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Table 2-29

Performance Verification Tests

16. Resolution Bandwidth Switching Uncertainty

a These Res BW Settings must be entered from the keypad; they cannot

be accessed from the step keys or knob.

7. Press FREQUENCY, Center Freq, 50 MHz, SPAN 10 kHz.

8. Set the resolution bandwidth and span according to Table 2-29.

9. Press Peak Search (or Search), Marker—, Mkr —CF, Peak Search (or
Search) then record the Marker Delta Amplitude Reading in the performance

verification test record as indicated in Table 2-29.

10. Repeat step 8 and step 9 for all the Res BW settings listed in Table 2-29.
Resolution Bandwidth Switching Uncertainty for Narrow Resolution

Bandwidths

Analyzer Settings Am'\gl?trllji Igglatgling
RESBW SPAN Test Record Entry

300 Hz 1kHz 11)

200 HZ2 1kHz 12)

100 Hz 500 Hz 13)

30 Hz 100 Hz 14)

10 Hz 100 Hz 15)

3HZ 100 Hz 16)

1HZ 100 Hz 17)

a. These Res BW settings must be entered from the keypad; they cannot
be accessed from the step keys or knob.
b. These resolution bandwidths are available only on analyzers having

option 1D5 (High-Stability Frequency Reference) and firmware revi-
sion A.08.00 and later.
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Performance Verification Tests
17. Absolute Amplitude Accuracy (Reference Settings): Agilent E7401A

17. Absolute Amplitude Accuracy (Reference Settings):
Agilent E7401A

A power sensor (the “buried sensor”), power splitter, and attenuator combinationis
characterized at 50 MHz using a second power sensor (the “reference sensor”).
The attenuator is then connected to the input of the analyzer and the signal
generator power level is adjusted for the appropriate level at 50 MHz. A complete
auto alignment is performed. The 50 MHz signal is then measured with the
spectrum analyzer. The difference between the power meter reading (corrected for
the splitter/attenuator tracking error) and spectrum analyzer readingsis cal cul ated.

Equipment Required

Synthesized signa generator

Power meter

RF power sensor (2 required)
Power splitter

20 dB attenuator

Cable, Type-N, 152-cm (60-in)
Adapter, Type-N (m) to Type-N (m)

Procedure
This performance test consists of three parts:
Part 1. Splitter/Attenuator Characterization

Part 2. Absolute Amplitude Accuracy, Preamp Off
Part 3. Absolute Amplitude Accuracy, Preamp On
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17. Absolute Amplitude Accuracy (Reference Settings): Agilent E7401A

Part 1. Splitter/Attenuator Characterization

Figure 2-17 Power Splitter/Attenuator Characterization Setup
SYNTHESIZED
SIGNAL GENERATOR
pd ™,
N [N I N )
u] o O0ee OO0 o
olic BRI \
o Dopo obO0fdo o
ooo Reference
RF Output Power Sensor
* Minimum POWER
Loss Pad METER
10 dB or 20 dB
Fixed Attenuator Channel A
Type-N Cable Power Splitter
Channel B
Buried
Power Sensor
*
75 ohm Input Only wiT9¢

1. Refer to Figure 2-17. Connect one RF power sensor to Channel A of the power
meter. Thiswill be the “reference” sensor. Connect the other RF power sensor
to Channel B of the power meter. Thiswill be the “buried” sensor.

2. Zero and calibrate both power sensors.

3. On the power meter, set the Channel A calibration factor to the reference
sensor’s reference calibration factor.

4. On the power meter, set the Channel B calibration factor to 100%. Do not
change this calibration factor during thistest.

5. Connect the equipment as shown in Figure 2-17, “Power Splitter/Attenuator
Characterization Setup,”.

6. Set the synthesized signal generator frequency to 50 MHz and amplitude to +12
dBm

7. Adjust the synthesized signal generator amplitude to obtain a Channel A power
meter reading of —14 dBm +0.1 dB.

8. Record the Channel A and Channel B power meter readings below:

Channel A (reference sensor): dBm
Channel B (buried sensor): dBm

9. Calculate the splitter/attenuator tracking error as follows and record the result
below:
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Performance Verification Tests

17. Absolute Amplitude Accuracy (Reference Settings): Agilent E7401A

Tracking Error = Channel A Power — Channel B Power

For example, if Channel A Power is—14.07 dBm and Channel B power is
+6.23 dBm, the splitter tracking error is—20.30 dB.

Tracking Error:

dB

NOTE: Tracking errors when using the minimum loss pad will be nominally —15.7

10. Proceed to Part 2: Absolute Amplitude Accuracy, Preamp Off.

Part 2. Absolute Amplitude Accuracy, Preamp Off

NOTE
dB
Figure2-18
SYNTHESIZED
SIGNAL GENERATOR
- L

RF Output

Type-N Cable

Absolute Amplitude Accuracy Test Setup

SPECTRUM ANALYZER

| 00000000

|

i

Input | | Adapter

* Minimum
Loss Pad

10 dB or 20 dB
Fixed Attenuator

Power Splitter
Channel B

Buried
Power Sensor

*75 ohm Input Only

wl79d

1. On the synthesized signal generator set the controls as follows:

FREQUENCY, 50 MHz
AMPLITUDE, -1 dBm

RF ON

AM OFF
FM OFF

2. PressPreset on the analyzer. (Pressthe Factory Preset softkey, if itis

displayed.)

3. Press System, Alignments, Align Now, All. Wait for the auto alignment to
finish. Press System, Alignments, Auto Align, Off.
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Performance Verification Tests
17. Absolute Amplitude Accuracy (Reference Settings): Agilent E7401A

4. Refer to Figure 2-18. Disconnect the reference sensor from the fixed attenuator.
Connect the fixed attenuator or minimum loss pad to the input of the analyzer
using an adapter. Do not use a cable.

5. Calculate the ideal buried sensor reading by subtracting the Tracking Error
recorded in step 9 of Part 1 from the ideal input level to the analyzer, as
indicated in the table below:

Input I deal Input Tracking Error Ideal Buried
Impedance L evel from Pag;t 1, step | Sensor Reading
50Q —27dBm

Ideal Buried Sensor Reading = Ideal Input Level — Tracking Error

6. Adjust the synthesized signal generator to obtain the Ideal Buried Sensor
Reading calculated above +0.1 dB.

7. Calculate the Corrected Power Meter Reading by adding the current power
meter reading to the Tracking Error recorded in Part 1, step 9 and record the
result below:

Corrected Power Meter Reading = Power Meter Reading + Tracking Error

Example: If the Power Meter Reading is 0.24 dBm and the Tracking Error is
—20.3 dB, the Corrected Power Meter Reading is—20.06 dBm

Corrected Power Meter Reading dBm
8. Set the analyzer by pressing the following keys:

FREQUENCY, Center Freq, 50 MHz
SPAN, 2 kHz

BW/ Avg, Resolution BW, 1 kHz (Man)
BW/Avg, Video BW, 1 kHz (Man)
AMPLITUDE, More, Y AxisUnits, dBm
AMPLITUDE, Ref Level, —25 dBm
AMPLITUDE, Attenuation, 10 dB
AMPLITUDE, Scale Type (Log)
Det/Demod, Detector, Sample

9. Press AMPLITUDE, More, Y Axis Units (or Amptd Units), Volts.
10. Press Peak Search (or Search).

11. Convert the marker amplitude reading from Voltsto dBm using the appropriate
equation below:

2
50Q2 Input Marker Amptd (dBm) =10 x Ioglo(M kr(ov—%))

Marker Amptd (dBm) dBm
12. Subtract the Corrected Power Meter Reading noted in step 7 from the Marker
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Amptd (dBm) recorded in step 11. Record the difference, Absolute Amplitude
Accuracy (Log), as TR Entry 1 in the performance verification test record:

Absolute Amplitude Accuracy (Log) = Marker Amptd (dBm) — Corrected
Power Meter Reading (dBm)

13.Press AMPLITUDE, Scale Type (Lin), More, Y-Axis Units (or Amptd Units),
Volts.

14. Press Peak Search (or Search).

15. Convert the marker amplitude reading from Voltsto dBm using the appropriate
equation below:

2
50Q2 Input Marker Amptd (dBm) =10 x Ioglo(M kr(b\—/o_'i))

Marker Amptd (dBm) dBm

16. Subtract the Corrected Power Meter Reading noted in step 7 from the Marker
Amptd (dBm) recorded in step 15. Record the difference, Absolute Amplitude
Accuracy (Lin), as TR Entry 2 in the performance verification test record:

Absolute Amplitude Accuracy (Lin) = Marker Amptd (dBm) — Corrected
Power Meter Reading (dBm)

Part 3. Absolute Amplitude Accuracy, Preamp On
1. Onthe synthesized signal generator set the controls as follows:

FREQUENCY, 50 MHz
AMPLITUDE, -4 dBm
RF ON

AM OFF

FM OFF

2. Calculate the ideal buried sensor reading by subtracting the Tracking Error
recorded in step 9 of Part 1 from —30 dBm, the ideal input level to the analyzer,
asindicated below:

Ideal Buried Sensor Reading = —30 dBm — Tracking Error

3. Adjust the synthesized signal generator to obtain the Ideal Buried Sensor
Reading calculated above 0.1 dB.

4. Calculate the Corrected Power Meter Reading by adding the current power
meter reading to the Tracking Error recorded in Part 1, step 9 and record the
result below:

Corrected Power Meter Reading = Power Meter Reading + Tracking Error

Example: If the Power Meter Reading is—9.74 dBm and the Tracking Error is
—20.3 dB, the Corrected Power Meter Reading is—30.04 dBm

Corrected Power Meter Reading dBm
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5. Set the analyzer by pressing the following keys:

FREQUENCY, Center Freq, 50 MHz
SPAN, 2 kHz

BW/ Avg, Resolution BW, 1 kHz (Man)
BW/Avg, Video BW, 1 kHz (Man)
AMPLITUDE, Scale Type (Log)
AMPLITUDE, More, Y Axis Units, dBm
AMPLITUDE, Ref Level, —30dBm
AMPLITUDE, Attenuation, 0 dB
AMPLITUDE, More, Int Preamp (On)
Det/Demod, Detector, Sample

6. Press AMPLITUDE, More, Y Axis Units (or Amptd Units), Volts.
7. Press Peak Search (or Search).

8. Convert the marker amplitude reading from Volts to dBm using the appropriate
equation below:

2
50Q2 Input Marker Amptd (dBm) =10 x IoglO(M kr(ov—os))

Marker Amptd (dBm) dBm

9. Subtract the Corrected Power Meter Reading noted in step 4 from the Marker
Amptd (dBm) recorded in step 8. Record the difference, Absolute Amplitude
Accuracy (Log), as TR Entry 3 in the performance verification test record:

Absolute Amplitude Accuracy (Log) = Marker Amptd (dBm) - Corrected
Power Meter Reading (dBm)

10. Press AMPLITUDE, Scale Type (Lin), More, Y-Axis Units (or Amptd Units),
Volts.

11. Press Peak Search (or Search).

12. Convert the marker amplitude reading from Voltsto dBm using the appropriate
equation below:

2
50Q2 Input Marker Amptd (dBm) =10 x IoglO(M kr(b\—/o_'i))

Marker Amptd (dBm) dBm

13. Subtract the Corrected Power Meter Reading noted in step 4 from the Marker
Amptd (dBm) recorded in step 12. Record the difference, Absolute Amplitude
Accuracy (Lin), as TR Entry 4 in the performance verification test record:

Absolute Amplitude Accuracy (Lin) = Marker Amptd (dBm) - Corrected
Power Meter Reading (dBm)

14. Press Preset and wait for the preset routine to finish. Press System,
Alignments, Auto Align, All.
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E7403A, E7404A, and E7405A

18. Absolute Amplitude Accuracy (Reference Settings):
Agilent E7402A, E7403A, E7404A, and E7405A

A power sensor (the “buried sensor”), power splitter, and attenuator combinationis
characterized at 50 MHz using a second power sensor (the “reference sensor”).
The attenuator is then connected to the input of the analyzer and the signal
generator power level is adjusted for the appropriate level at 50 MHz. A complete
auto alignment is performed. The 50 MHz signal is then measured with the
spectrum analyzer. The difference between the power meter reading (corrected for
the splitter/attenuator tracking error) and spectrum analyzer readingsis cal cul ated.

Equipment Required

Synthesized signa generator
Power meter

RF power sensor (2 required)
Power splitter

20 dB attenuator

Cable, Type-N, 152-cm (60 in)
Adapter, Type-N (m to Type-N (m)

Additional Equipment for Option BAB
Adapter, Type-N (m) to APC 3.5 (f)

Procedure

This performance test consists of three parts:
Part 1. Splitter/Attenuator Characterization
Part 2. Absolute Amplitude Accuracy, Preamp Off
Part 3. Absolute Amplitude Accuracy, Preamp On
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Figure 2-19

Performance Verification Tests

18. Absolute Amplitude Accuracy (Reference Settings): Agilent E7402A,
E7403A, E7404A, and E7405A

Part 1. Splitter/Attenuator Characterization

Power Splitter/Attenuator Characterization Setup

SYNTHESIZED
SIGNAL GENERATOR

.ﬁn e
O5RE 20
RF Output Reference
Power Sensor
20 dB Fixed
Attenuator
Channel A
Power Splitter
Type-N Cable Channel B
Buried
Power Sensor
WI710¢

. Refer to Figure 2-19. Connect one RF power sensor to Channel A of the power

meter. Thiswill be the “reference” sensor. Connect the other RF power sensor
to Channel B of the power meter. Thiswill be the “buried” sensor.

. Zero and calibrate both power sensors.

. On the power meter, set the Channel A calibration factor to the reference

sensor’s reference calibration factor.

. On the power meter, set the Channel B calibration factor to 100%. Do not

change this calibration factor during thistest.

. Connect the equipment as shown in Figure 2-19, “Power Splitter/Attenuator

Characterization Setup,”.

. Set the synthesized signal generator frequency to 50 MHz and amplitudeto +12

dBm

. Adjust the synthesized signal generator amplitude to obtain a Channel A power

meter reading of —14 dBm +0.1 dB.

. Record the Channel A and Channel B power meter readings below:

Channel A (reference sensor): dBm
Channel B (buried sensor): dBm

. Calculate the splitter/attenuator tracking error as follows and record the result

below:
Tracking Error = Channel A Power — Channel B Power
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Figure 2-20

Performance Verification Tests

18. Absolute Amplitude Accuracy (Reference Settings): Agilent E7402A,
E7403A, E7404A, and E7405A

For example, if Channel A Power is—14.07 dBm and Channel B power is
+6.23 dBm, the splitter tracking error is—20.30 dB.

Tracking Error: dB
10. Proceed to Part 2: Absolute Amplitude Accuracy, Preamp Off.

Part 2. Absolute Amplitude Accuracy, Preamp Off

Absolute Amplitude Accuracy Test Setup

SPECTRUM ANALYZER

|

|0000pooo

¢

Adapter

20 dB Fixed
Attenuator

u
- Power Splitter
u

RF Output

Type-N Cable Channel B

=
l Buried
Power Sensor
S—

WI7104d

1. Onthe synthesized signal generator set the controls as follows:

FREQUENCY, 50 MHz
AMPLITUDE, +6 dBm
RF ON

AM OFF

FM OFF

2. PressPreset on the analyzer. (Press the Factory Preset softkey, if itis
displayed.)

3. UseaBNC cable and adapter to connect the AMPTD REF OUT to the INPUT
50Q.

4. Press System, Alignments, Align Now, All. Wait for the auto alignment to
finish. Press System, Alignments, Auto Align, Off.

5. Refer to Figure 2-20. Disconnect the reference sensor from the fixed attenuator.
Connect the fixed attenuator to the input of the analyzer using an adapter. Do
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not use a cable.

6. Calculate theideal buried sensor reading by subtracting the Tracking Error
recorded in step 9 of Part 1 from —20 dBm, the ideal input leve to the analyzer.

Ideal Buried Sensor Reading = —20 dBm — Tracking Error

7. Adjust the synthesized signal generator to obtain the Ideal Buried Sensor
Reading calculated above +0.1 dB.

8. Calculate the Corrected Power Meter Reading by adding the current power
meter reading to the Tracking Error recorded in Part 1, step 9 and record the
result below:

Corrected Power Meter Reading = Power Meter Reading + Tracking Error

Example: If the Power Meter Reading is 0.24 dBm and the Tracking Error is
—20.3 dB, the Corrected Power Meter Reading is —20.06 dBm

Corrected Power Meter Reading dBm
9. Set the analyzer by pressing the following keys:

FREQUENCY, Center Freq, 50 MHz
SPAN, 2 kHz

BW/ Avg, Resolution BW, 1 kHz (Man)
BW/Avg, Video BW, 1 kHz (Man)
AMPLITUDE, More, Y Axis Units, dBm
AMPLITUDE, Ref Level, —20 dBm
AMPLITUDE, Attenuation, 10 dB
AMPLITUDE, Scale Type (Log)
Det/Demod, Detector, Sample

10. Press AMPLITUDE, More, Y Axis Units (or Amptd Units), Volts.
11. Press Peak Search (or Search).
12. Convert the marker amplitude reading from Volts to dBm using the equation
below:
v2
50Q2 Input Marker Amptd (dBm) =10 x IoglO(M kr(o—%))
Marker Amptd (dBm) dBm

13. Subtract the Corrected Power Meter Reading noted in step 8 from the Marker
Amptd (dBm) recorded in step 12. Record the difference, Absolute Amplitude
Accuracy (Log), as TR Entry 1 in the performance verification test record:

Absolute Amplitude Accuracy (Log) = Marker Amptd (dBm) — Corrected
Power Meter Reading (dBm)

14.Press AMPLITUDE, Scale Type (Lin), More, Y-Axis Units (or Amptd Units),
Volts.

15.Press Peak Search (or Search).
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16. Convert the marker amplitude reading from Volts to dBm using the equation

below:

2
50Q2 Input Marker Amptd (dBm) =10 x IoglO(M kr(b\—/o_'i))

Marker Amptd (dBm) dBm

17. Subtract the Corrected Power Meter Reading noted in step 8 from the Marker

Amptd (dBm) recorded in step 16. Record the difference, Absolute Amplitude
Accuracy (Lin), as TR Entry 2 in the performance verification test record:

Absolute Amplitude Accuracy (Lin) = Marker Amptd (dBm) — Corrected
Power Meter Reading (dBm)

Part 3. Absolute Amplitude Accuracy, Preamp On

1. On the synthesized signal generator set the controls as follows:

FREQUENCY, 50 MHz
AMPLITUDE, -4 dBm
RF ON

AM OFF

FM OFF

. Calculate the ideal buried sensor reading by subtracting the Tracking Error
recorded in step 9 of Part 1 from —30dBm, the ideal input level to the analyzer,
as indicated below:

Ideal Buried Sensor Reading = —30 dBm — Tracking Error

. Adjust the synthesized signal generator to obtain the Ideal Buried Sensor
Reading calculated above 0.1 dB.

. Calculate the Corrected Power Meter Reading by adding the current power
meter reading to the Tracking Error recorded in Part 1, step 9 and record the
result below:

Corrected Power Meter Reading = Power Meter Reading + Tracking Error

Example: If the Power Meter Reading is—9.74 dBm and the Tracking Error is
—20.3 dB, the Corrected Power Meter Reading is—30.04 dBm

Corrected Power Meter Reading dBm
. Set the analyzer by pressing the following keys:

FREQUENCY, Center Freq, 50 MHz
SPAN, 2 kHz

BW/ Avg, Resolution BW, 1 kHz (Man)
BWI/Avg, Video BW, 1 kHz (Man)
AMPLITUDE, Scale Type (Log)
AMPLITUDE, More, Y Axis Units, dBm
AMPLITUDE, Ref Level, —30 dBm
AMPLITUDE, Attenuation, 0 dB
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AMPLITUDE, More, Int Preamp (On)
Det/Demod, Detector, Sample

6. Press AMPLITUDE, More, Y Axis Units (or Amptd Units), Volts.
7. PressPeak Search (or Search).

8. Convert the marker amplitude reading from Volts to dBm using the equation
below:

2
50Q2 Input Marker Amptd (dBm) =10 x IoglO(M kr(OV_OSD

Marker Amptd (dBm) dBm

9. Subtract the Corrected Power Meter Reading noted in step 4 from the Marker
Amptd (dBm) recorded in step 8. Record the difference, Absolute Amplitude
Accuracy (Log), as TR Entry 3 in the performance verification test record:

Absolute Amplitude Accuracy (Log) = Marker Amptd (dBm) - Corrected
Power Meter Reading (dBm)

10. Press AMPLITUDE, Scale Type (Lin), More, Y-Axis Units (or Amptd Units),
Volts.

11. Press Peak Search (or Search).

12. Convert the marker amplitude reading from Volts to dBm using the equation
below:

2
50Q2 Input Marker Amptd (dBm) =10 x IoglO(M kr(ov—os))

Marker Amptd (dBm) dBm

13. Subtract the Corrected Power Meter Reading noted in step 4 from the Marker
Amptd (dBm) recorded in step 12. Record the difference, Absolute Amplitude
Accuracy (Lin), as TR Entry 4 in the performance verification test record:

Absolute Amplitude Accuracy (Lin) = Marker Amptd (dBm) - Corrected
Power Meter Reading (dBm)

14. Press Preset and wait for the preset routine to finish. Press System,
Alignments, Auto Align, All.
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19. Overall Absolute Amplitude Accuracy: Agilent
E7401A

This test measures the absolute amplitude of the analyzer at 50 MHz. A
synthesized signal generator and attenuators are used as the signal source to the
analyzer. A power meter is used to measure this signal source with the attenuators
set to 0 dB. The value measured is recorded as the source amplitude. The
attenuators are used to adjust the signal levels applied to the analyzer between the
initial signal amplitude (set with the power meter) and +57 dBuV. The amplitude
measured by the analyzer is compared to the actual signa level and the amplitude
error is calculated.

There are no related adjustment procedures for this performance test.

Equipment Required

Synthesized signal generator

10 dB step attenuator

1 dB step attenuator

Attenuator interconnection kit

Attenuator driver (if programmable step attenuators are used)
6 dB fixed attenuator (2 required)

Power meter

Power sensor

Cable, Type-N, 62-cm (24 in.) (m) (2 required)
Cable, BNC

Adapter, Type-N (f) to Type-N (f)

Procedure

Measuring 0 dBm Reference Leve

1. PressPreset on the analyzer. Pressthe Factory Preset softkey, if itis
displayed.
2. Perform acomplete self-alignment and set Auto Align Off. Press System,

Alignments, Align Now, All, and wait for the alignment routine to finish.
Then, press Return, Auto Align, Off.

3. Zero and calibrate the power meter and power sensor connected to Channel A
of the power meter.
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. Connect the equipment as shown in Figure 2-21. The power sensor should

connect directly to the 6 dB fixed attenuator using an adapter.

. Preset the synthesized signal generator. Manually press Blue Key, Special, 0,

0. Set the signal generator as follows:

FREQUENCY, 50 MHz
AMPLITUDE, 12 dBm

. Setthe 10 dB and 1 dB step attenuatorsto O dB.
. Obtain the actual attenuation for the O dB setting of each attenuator at 50 MHz

from the metrology datafor the step attenuators. In some cases this value might
be zero, by definition. Add the two actua attenuations to obtain the 0 dB
reference attenuation.

RefAtteny,z = 10 dB Actual yyg5 + 1 dB Actual o5

For example, if the actual attenuation for the 10 dB step attenuator is 0.03 dB,
10 dB Actualgqg is0.03 dB. If the actua attenuation for the 1 dB step

attenuator is 0.02 dB, 1 dB Actualygg is0.02 dB. In this case RefAttenyqg IS
0.05dB.

. Obtain the metrology data for the step attenuators at 50 MHz. Enter the actua

attenuation values for each attenuator setting asindicated in Table 2-30. If
using a programmabl e attenuator, the section three 40 dB step should be used
for the 40 dB setting on the 10 dB step attenuator. Similarly, the section three 4
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dB step should be used for the 4 dB setting on the 1 dB step attenuator.

Table 2-30 Amplitude Accuracy Worksheet, 0 dBm Reference L evel
1dB Sep 10dB Sep Total Attenuation Nominal Meas. Amptd.
Attenuator Attenuator Amptd. Amptd. | Accuracy
Test
Setting Actual Setting Actual Setting Actual Record
Entry
odB 0dB odB 0dBm 1)
0dB 10dB 10dB -10dBm 2)
0odB 20dB 20dB —20dBm 3)
0dB 30dB 30dB -30dBm 4)
0dB 40 dB 40 dB —40dBm 5)
odB 50dB 50dB -50dBm 6)
9. Calculate the actual total attenuation by adding the actual attenuation for the 1
dB step attenuator to the actual attenuation for the 10 dB step attenuator for
each total attenuation setting listed in Table 2-30.
NOTE The external attenuators and cables are now part of the “source.”

10. Adjust the signal generator amplitude for apower meter reading of 0 dBm +0.2

dB. Record the power meter reading here:

Amptdogem =

dBm

11. Connect the equipment asindicated in Figure 2-22. The fixed attenuator must
connect directly to the analyzer input.
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Figure 2-22
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12. Set the analyzer as follows:

FREQUENCY, Center Freq, 50 MHz

SPAN, 6 kHz

BW/Avg, Res BW, 1 kHz

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
AMPLITUDE, Ref Level, 0 dBm

Attenuation, 10 dB (Man)

13. Perform the following steps for each of the nominal amplitude values listed in
Table 2-30:

a
b.
c
d

Set the 1 dB step attenuator as indicated in Table 2-30.
Set the 10 dB step attenuator asindicated in Table 2-30.

. Press Single and wait for the sweep to finish.
. PressPeak Search (or Search). Even though the signal may be slightly

above thereference level for the first nominal amplitude setting, the marker
can still make a valid measurement.

Record the marker (Mkr1) amplitude value as the measured amplitude in
Table 2-30.

If the nominal amplitude is 0 dBm, calculate the amplitude accuracy as
follows:

Amplitude Accuracy = Measured Amplitude — Amptds,,

If the amplitudeis less than 0 dBm, calculate the amplitude accuracy as
follows:

Amplitude Accuracy = Measured Amplitude — (Amptd, s, — Actual Total Atten + RefAttengz)

Record the amplitude accuracy in the performance verification test record
asindicated in Table 2-30.
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M easuring —20 dBm Reference L evel

1. Press AMPLITUDE, Ref Level, —20 dBm.

2. Copy the actual total attenuation values from Table 2-30 into the actual total

attenuation column in Table 2-31. Not all valuesin

Table 2-30 will be required in Table 2-31.

Table 2-31 Amplitude Accuracy Worksheet, =20 dBm Reference L evel
1dB Sep 10dB Sep . Amplitude
Total Attenuation
Attenuator Attenuator Nominal M easur ed Accuracy
Amplitude Amplitude
Setting Actual Setting Actual Test Record
Entry
0dB 20dB 20dB —20dBm 7
0dB 30dB 30dB -30dBm 8)
0dB 40dB 40dB —40 dBm 9)
0dB 50 dB 50 dB -50dBm 10)

3. Perform the following steps for each of the nominal amplitude values listed in
Table 2-31:

a. Setthe 1 dB step attenuator asindicated in Table 2-31.
b. Set the 10 dB step attenuator asindicated in Table 2-31.
c. PressSingle and wait for the sweep to finish.

d. PressPeak Search (or Search). Even though the signal may be dightly
abovethe reference level for the first nominal amplitude setting, the marker
can still make a valid measurement.

€. Record the marker (Mkr1) amplitude value as the measured amplitudein
Table 2-31.

f. Calculate the amplitude accuracy as follows:

Amplitude Accuracy = Measured Amplitude — (Amptd,ygz,,, — Actual Total Atten + RefAtten5)

g. Record the amplitude accuracy in the performance verification test record
asindicated in Table 2-31.

Measuring —40 dBm Reference L evel

1. Press AMPLITUDE, Ref Level, —40 dBm.

2. Copy the actual total attenuation values from Table 2-31 into the actual total
attenuation column in Table 2-32. Not all valuesin Table 2-31 will be required
in Table 2-32.
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Table 2-32 Amplitude Accuracy Wor ksheet, 40 dBm Reference L evel
1dB Sep 10dB Sep Total Attenuation Nominal Measured Amplitude
Attenuator Attenuator Amplitude Amplitude Accuracy
Setting Actual Setting Actual Test Record
Entry
0dB 40 dB 40 dB —40dBm 11)
0dB 50 dB 50 dB -50 dBm 12)
3. Perform the following steps for each of the nomina amplitude values listed in

Table 2-32;

a. Setthe 1 dB step attenuator asindicated in Table 2-32.

b. Set the 10 dB step attenuator asindicated in Table 2-32.

c. PressSingle and wait for the sweep to finish.

d. PressPeak Search (or Search). Even though the signal may be slightly
abovethereferencelevel for the first nominal amplitude setting, the marker
can still make avalid measurement.

e. Record the marker (Mkr1) amplitude value as the measured amplitude in
Table 2-32.

f. Calculate the amplitude accuracy as follows:

Amplitude Accuracy = Measured Amplitude — (Amptd,yg,,, — Actual TotalAtten + RefAtten5)

g. Record the amplitude accuracy in the performance verification test record
asindicated in Table 2-32.

M easuring -50 dBm Reference L evel

1. Press AMPLITUDE, Ref Level, -50 dBm.

2. Copy the actual total attenuation values from Table 2-32 into the actual total
attenuation column in Table 2-33. Not all valuesin

Table 2-32 will be required in Table 2-33.

Table 2-33 Amplitude Accuracy Worksheet, -50 dBm Reference L evel
1dB Sep 10dB Sep Total Attenuation Nominal Measured Amplitude
Attenuator Attenuator Amplitude Amplitude Accuracy
Setting Actual Setting Actual Test Record
Entry
0dB 50 dB 50dB -50dBm 13)

3. Perform the following steps for each of the nomina amplitude values listed in
Table 2-33:

a

b.

C.

d.

Set the 1 dB step attenuator asindicated in Table 2-33.

Set the 10 dB step attenuator asindicated in Table 2-33.

Press Single and wait for the sweep to finish.

Press Peak Search (or Search). Even though the signal may be dightly
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abovethe reference level for the first nominal amplitude setting, the marker
can till make a valid measurement.

e. Record the marker (Mkr1) amplitude value as the measured amplitude in
Table 2-33.

f. Calculate the amplitude accuracy as follows:
Amplitude Accuracy = Measured Amplitude — (Amptd,s,,, — Actual Total Atten + RefAttenz)

g. Record the amplitude accuracy in the performance verification test record
asindicated in Table 2-33.
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20. Overall Absolute Amplitude Accuracy: Agilent
E7402A, E7403A, E7404A, and E7405A

This test measures the absolute amplitude of the analyzer at 50 MHz. A
synthesized signal generator and attenuators are used as the signal source to the
analyzer. A power meter is used to measure this signal source with the attenuators
set to 0 dB. The value measured is recorded as the source amplitude. The
attenuators are used to adjust the signal levels applied to the analyzer from the
initial signal amplitude (set with the power meter) and —-50 dBm. The amplitude
measured by the analyzer is compared to the actual signal level and the amplitude
error is calculated.

There are no related adjustment procedures for this performance test.

Equipment Required

Synthesized signal generator

10 dB step attenuator

1 dB step attenuator

Attenuator interconnection kit

Attenuator driver (if programmable step attenuators are used)
6 dB fixed attenuator (2 required)

Power meter

RF power sensor

Cable, Type-N, 62 cm (24 in.) (m) (2 required)
Cable, BNC

Adapter, Type-N (f) to Type-N (f)

Additional Equipment for Option BAB
Adapter, Type N (f) to APC 3.5 (f)

Procedure

Measuring 0 dBm Reference L evel

1. PressPreset onthe analyzer. Press the Factory Preset softkey, if itis
displayed.

2. Connect aBNC cable from AMPTD REF OUT to the 50 Q Input connector
using a Type N (m) to BNC (f) adapter.

3. Perform acomplete self-alignment and set Auto Align Off. Press System,
Alignments, Align Now, All, and wait for the alignment routine to finish.
Then, press Return, Auto Align, Off.

4. Zero and calibrate the power meter and power sensor connected to Channel A
of the power meter.
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5. Connect the equipment as shown in Figure 2-23. The power sensor should
connect directly to the 6 dB fixed attenuator using an adapter.

Figure 2-23 M easure Source Test Setup
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6. Preset the synthesized signal generator. Manually press Blue Key, Special, 0,
0. Set the signal generator as follows:

FREQUENCY, 50 MHz
AMPLITUDE, 12 dBm

7. Setthe 10 dB and 1 dB step attenuatorsto 0 dB.

8. Obtain the actual attenuation for the 0 dB setting of each attenuator at 50 MHz
from the metrology datafor the step attenuators. In some cases this value might
be zero, by definition. Add the two actual attenuations to obtain the 0 dB
reference attenuation.

For example, if the actual attenuation for the 10 dB step attenuator is 0.03 dB,
10 dB Actualgyg is0.03 dB. If the actual attenuation for the 1 dB step
attenuator is 0.02 dB, 1 dB Actualyyg is0.02 dB. In this case RefAttengqg IS
0.05 dB.

9. Obtain the metrology datafor the step attenuators at 50 MHz. Enter the actual
attenuation values for each attenuator setting asindicated in Table 2-34. If
using a programmabl e attenuator, the section three 40 dB step should be used
for the 40 dB setting on the 10 dB step attenuator. Similarly, the section three 4
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dB step should be used for the 4 dB setting on the 1 dB step attenuator.

Table 2-34 Amplitude Accuracy Worksheet, 0 dBm Reference Level
10dB Sep . Amptd.
1 dB Sep Attenuator Attenuator Total Attenuation Nominal Meas. Accuracy
Amptd. Amptd. Test Record
Setting Actual Setting Actual Setting Actual Entry
odB odB 0dB 0dBm 1)
0dB 10dB 10dB -10dBm 2)
0dB 20dB 20dB —-20dBm 3)
0dB 30dB 30dB -30dBm 4)
0dB 40 dB 40 dB —40dBm 5)
odB 50dB 50dB -50dBm 6)
10. Calculate the actual total attenuation by adding the actual attenuation for the 1
dB step attenuator to the actual attenuation for the 10 dB step attenuator for
each total attenuation setting listed in Table 2-34.
NOTE The external attenuators and cables are now part of the “source.”

11. Adjust the signal generator amplitude for apower meter reading of 0 dBm +0.2
dB. Record the power meter reading here:

Amptdogem =

dBm

12. Connect the equipment as indicated in Figure 2-24. The fixed attenuator must
connect directly to the analyzer input.
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Figure 2-24 Amplitude Accuracy Test Setup
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13. Set the analyzer as follows:

FREQUENCY, Center Freq, 50 MHz

SPAN, 6 kHz

BW/Avg, Res BW, 1 kHz

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
AMPLITUDE, Ref Level, 0 dBm

Attenuation, 10 dB (Man)

14. Perform the following steps for each of the nominal amplitude valueslisted in
Table 2-34:

a. Setthe 1 dB step attenuator asindicated in Table 2-34.
b. Set the 10 dB step attenuator as indicated in Table 2-34.
c. PressSingle and wait for the sweep to finish.

d. PressPeak Search (or Search). Even though the signal may be dightly
abovethe reference level for the first nominal amplitude setting, the marker
can still make a valid measurement.

e. Record the marker (Mkr1) amplitude value as the measured amplitudein
Table 2-34.

f. If the nominal amplitude is 0 dBm, calculate the amplitude accuracy as
follows:

Amplitude Accuracy = Measured Amplitude — Amptdy s,
g. If theamplitudeislessthan 0 dBm, calculate the amplitude accuracy as

follows:
Amplitude Accuracy = Measured Amplitude — (Amptd, 5, — Actual Total Atten + RefAttenz)

h. Record the amplitude accuracy in the performance verification test record
asindicated in Table 2-34.
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Measuring —20 dBm Reference L evel
1. Press AMPLITUDE, Ref Level, —20 dBm.

2. Copy the actual total attenuation values from Table 2-34 into the actual total
attenuation column in Table 2-35. Not all valuesin
Table 2-34 will be required in Table 2-35.

Table 2-35 Amplitude Accuracy Worksheet, —20 dBm Reference L evel
1dB Sep 10dB Sep . Amplitude
Attenuator Attenuator Total Attenuation . Accuracy
Nominal M easured
Amplitude Amplitude
Setting Actual Setting Actual Test Record
Entry
0dB 20dB 20 dB —20dBm 7
odB 30dB 30dB -30dBm 8)
odB 40dB 40 dB —40dBm 9)
0dB 50 dB 50 dB -50dBm 10)

3. Perform the following steps for each of the nomina amplitude values listed in
Table 2-35:

a. Setthe 1 dB step attenuator asindicated in Table 2-35.
b. Set the 10 dB step attenuator asindicated in Table 2-35.
c. PressSingle and wait for the sweep to finish.
d. PressPeak Search (or Search). Even though the signal may be slightly
abovethereferencelevel for the first nominal amplitude setting, the marker
can still make a valid measurement.
e. Record the marker (Mkr1) amplitude value as the measured amplitude in
Table 2-35.
f. Calculate the amplitude accuracy as follows:
Amplitude Accuracy = Measured Amplitude — (Amptdgys,,, — Actual Total Atten + RefAttenz)

g. Record the amplitude accuracy in the performance verification test record
asindicated in Table 2-35.

M easuring —40 dBm Reference L evel
1. Press AMPLITUDE, Ref Level, —40 dBm.

2. Copy the actual total attenuation values from Table 2-34 into the actual total
attenuation column in Table 2-36. Not all valuesin
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and E7405A
Table 2-34 will be required in Table 2-36.
Table 2-36 Amplitude Accuracy Wor ksheet, —40 dBm Reference L evel
1dB Sep 10 dB Step . Amplitude
Total Attenuation
Attenuator Attenuator Nominal M easur ed Accuracy
Amplitude Amplitude
Setting Actual Setting Actual Test Record
Entry
0dB 40 dB 40 dB —40dBm 11)
0dB 50 dB 50 dB -50 dBm 12)
3. Perform the following steps for each of the nominal amplitude values listed in

Table 2-36:

a. Setthe 1 dB step attenuator asindicated in Table 2-36.

b. Set the 10 dB step attenuator as indicated in Table 2-36.

c. PressSingle and wait for the sweep to finish.

d. PressPeak Search (or Search). Even though the signal may be dightly
abovethe reference level for the first nominal amplitude setting, the marker
can till make a valid measurement.

e. Record the marker (Mkr1) amplitude value as the measured amplitude in
Table 2-36.

f. Calculate the amplitude accuracy as follows:

Amplitude Accuracy = Measured Amplitude — (Amptd,s,,, — Actual Total Atten + RefAttenz)

g. Record the amplitude accuracy in the performance verification test record
asindicated in Table 2-36.

Measuring —50 dBm Reference L evel

1. PressAMPLITUDE, Ref Level, -50 dBm.

2. Copy the actual total attenuation values from Table 2-34 into the actual total
attenuation column in Table 2-37. Not all valuesin

Table 2-34 will berequired in Table 2-37.

Table 2-37 Amplitude Accuracy Wor ksheet, -50 dBm Reference L evel
1dB Sep 10 dB Step . Amplitude
Total Attenuation
Attenuator Attenuator Nominal M easur ed Accuracy
Amplitude Amplitude
Setting Actual Setting Actual Test Record
Entry
0dB 50dB 50 dB -50dBm 13)

3. Perform the following steps for each of the nominal amplitude valueslisted in
Table 2-37:

a Setthe 1 dB step attenuator asindicated in Table 2-37.
b. Set the 10 dB step attenuator asindicated in Table 2-37.
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c. PressSingle and wait for the sweep to finish.
d. PressPeak Search (or Search). Even though the signal may be slightly
above thereference level for the first nominal amplitude setting, the marker
can still make a valid measurement.
e. Record the marker (Mkr1) amplitude value as the measured amplitude in
Table 2-37.
f. Calculate the amplitude accuracy as follows:
Amplitude Accuracy = Measured Amplitude — (Amptdygs,,, — Actual Total Atten + RefAtten5)

g. Record the amplitude accuracy in the performance verification test record
asindicated in Table 2-37.
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21. Resolution Bandwidth Accuracy

The output of a synthesized signal generator is connected to the Input of the
analyzer, characterized through a1 dB step attenuator set to 3 dB. The amplitude
of the synthesized signal generator is set to areference amplitude 5 dB below the
top of the screen. A marker reference is set and the attenuator is set to 0 dB.

The markers of the analyzer are then used to measure the 3 dB bandwidth. Thefirst
marker is set on the left filter skirt so that the marker delta amplitudeis 1 dB plus
the attenuator error for the 3 dB setting. The second marker is similarly set on the
right filter skirt. The frequency difference between the two markersisthe 3 dB
bandwidth.

Resolution bandwidth settings £300 Hz are not measured. These bandwidths are
digitally derived; therefore, their accuracy is verified by design.

Therelated adjustment for this performance test is“IF Amplitude.”

Equipment Required

Synthesized signal generator

Cable, BNC, 122-cm (48-in)

Cable, Type-N, 152-cm (60-in) (2 required)

1 dB step attenuator

Attenuator/switch driver (if programmable step attenuators are used)

Additional Equipment for Option BAB
Adapter, Type-N (f), to APC 3.5 (f)

Resolution Bandwidth Accuracy Test Setup
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Procedure

1. Connect the equipment as shown in Figure 2-25.

2. Onthe synthesized signal generator, press Blue Key, Special, 0, 0 and set the
controls as follows:

FREQUENCY, 50 MHz
AMPLITUDE, 0 dBm

3. Press Preset on the analyzer. Press the Factory Preset softkey, if itis
displayed. Press System, Alignments, Auto Align, Off. Set the analyzer by
pressing the following keys:

FREQUENCY, Center Freq, 50 MHz
SPAN, 7.5 MHz

AMPLITUDE, Scale/Div 1 dB
BW/Avg, 5 MHz

BW/Avg, Video BW, 30 Hz

4. Setthel dB step attenuator to 3 dB.

5. Notetheerror of the external 1 dB step attenuator at 3 dB and 6 dB below using
its calibration records.

Attenuator Error (3 dB) daB
Attenuator Error (6 dB) dB

3 dB Resolution Bandwidth Accuracy
6. PressPeak Search (or Search), Meas Tools, Mkr— CF on the analyzer.

7. Adjust the amplitude of the synthesized signal generator for a marker
amplitude reading of +102 dBuV +0.2 dB.

8. Press Peak Search (or Search), Marker, Delta on the analyzer.
9. Set the attenuator to O dB.

10.0n the analyzer, press Marker. Lower the marker frequency by adjusting the
knob until the marker delta amplitude is O dB plus the attenuator error (3 dB)
noted in step 5 to atolerance of +0.05 dB.

11. Record the marker frequency readout in Column 3 of Table 2-38.

12.Using the analyzer knob, raise the marker frequency so that the marker delta
amplitude is maximum. Continue increasing the marker frequency until the
marker reads 0.0 dB plus the attenuator error (3 dB) noted in step 5to a
tolerance of +£0.05 dB.

13. Record the marker frequency readout in Column 4 of Table 2-38.
14. Set the attenuator to 3 dB.
15. Press Marker, Normal on the analyzer.

16. Repeat step 6 through step 15 for each of the analyzer Res BW and Analyzer
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Span settings listed in Table 2-38. When setting the resolution bandwidth to 1
MHz, press BW/Avg, (ResBW), 1 MHz, More, 1 MHz BW Type 3 dB.

17. Subtract the Lower Marker Frequency from the Upper Marker Frequency.
Record the difference as the 3 dB Bandwidth, in the performance verification
test record as indicated in Table 2-38.

3 db Bandwidth = Upper Marker Frequency — Lower Marker Frequency

Table 2-38 3 dB Resolution Bandwidth Accuracy
Column 1 Column 2 Column 3 Column 4 Column 5
Analyzer Analyzer Lower Marker Upper Marker Test Record
Res BW Span Frequency Frequency Entry
3 dB Bandwidth

5MHz 7.5MHz 1)

3MHz 4.5 MHz 2)

1MHz 1.5MHz 3)

300 kHz 450 kHz 4)

100 kHz 150 kHz 5)

30 kHz 45 kHz 6)

10 kHz 15 kHz 7

3kHz 4.5 kHz 8)

1 kHz 1.5 kHz 9)

6 dB Resolution Bandwidth Accuracy

18. Set the analyzer Res BW to 120 kHz and the analyzer span to
180 kHz as shown in Table 2-39.

19.0n the anayzer, press Peak Search (or Search), Meas Tools, Mkr— CF.

20. Set the external 1 dB step attenuator to 6 dB and adjust the amplitude of the
synthesized signal generator for a marker amplitude reading of +100 dBuV
+0.2 dB.

21.Press Peak Search (or Search), Marker, Delta on the anayzer.
22. Set the attenuator to 0 dB.

23.0n the analyzer, press Marker. Lower the marker frequency by adjusting the
knob until the marker deltaamplitude is 0 dB plus the attenuator error (6 dB)
noted in step 5 to tolerance of +0.05 dB.

24. Record the marker frequency readout in Column 3 of Table 2-39.

25.Using the analyzer knob, raise the marker frequency so that the marker delta
amplitude is maximum. Continue increasing the marker frequency until the
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marker reads 0.0 dB plus the attenuator error (6 dB) noted in step 5to a
tolerance of +0.05 dB.

26. Record the marker frequency readout in Column 4 of Table 2-39.
27.Set the attenuator to 6 dB.
28. Press Marker, Normal on the analyzer.

29. Repeat step 19 through step 28 for each of the analyzer Res BW and analyzer
span settings listed in Table 2-39. When setting the resolution bandwidth to 1
MHz, press BW/Avg, (Res BW), 1 MHz, More, 1 MHz BW Type 6 dB.

30. Subtract the Lower Marker Frequency from the Upper Marker Fregquency.
Record the difference as the 6 dB bandwidth, in the performance verification
test record as indicated in Table 2-39.

6 dB Bandwidth = Upper Marker Frequency — Lower Marker Frequency

Table 2-39 6 dB Resolution Bandwidth Accuracy
Column 1 Column 2 Column 3 Column 4 Column 5
Analyzer Analyzer Lower Marker Upper Marker Test Record
ResBW Span Frequency Frequency Entry
3 dB Bandwidth

120 kHz 180 kHz 10)

9kHz 13.5kHz 11)

1 MHz 1.5MHz 12)

Post-test Instrument Restor ation
31.Remove the RF cable from the analyzer input connector.

32.Press Preset on the analyzer. Press the Factory Preset softkey, if itis
displayed. Press System, Alignments, Auto Align, All.
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22. Frequency Response: Agilent E7401A

This test measures the amplitude error of the analyzer as afunction of frequency.
To measure frequencies of 100 kHz and greater, the output of asignal generator is
fed through a power splitter to a power sensor and the analyzer.

To measure frequencies below 100 kHz, a digital voltmeter (DVM) with a50 Q
load replaces the power sensor and a function generator is used as the source.

For improved amplitude accuracy, the power splitter is characterized using a power
sensor (the “reference” sensor) connected to one power splitter output port. The
other power splitter output port connectsto the “buried” sensor; it is not removed
from the power splitter. Once the characterization is done, the reference sensor is
removed and replaced by the analyzer.

This procedure does not test frequency response with the internal preamplifier
turned on. You must also perform the “ Frequency Response, Preamp On”
procedure.

Therelated adjustment for this performance test is “ Frequency Response.”

Equipment Required

Synthesized signal generator
Function generator

Power meter

RF power sensor, (2 required)

RF Power splitter

Digital multimeter

Adapter, Type-N (m) to Type-N (m)
Adapter, Type-N (m) to BNC (f)
Dual banana plug to BNC (f)

BNC Tee (BNC f,m,f)

Cable, BNC, 120-cm (48-in) (2 required)
Cable, Type-N, 183-cm (72-in)
Termination, 50 Q, BNC (m)

Procedure

Sour ce/Splitter Characterization

1. Connect the equipment as shown in Figure 2-26. Connect one of the Agilent
8482A power sensorsto Channel A of the power meter. Thiswill be the
“reference” sensor. Connect the other Agilent 8482A power sensor to Channel
B of the power meter. Thiswill be the “buried” sensor.
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Source/Splitter Characterization Setup
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2. Zero and calibrate both power sensors.

3. On the power meter, set the Channel A calibration factor to the calibration
factor of the reference sensor for 100 kHz.

4. On the power meter, set the Channel B calibration factor to 100%. Do not
change this calibration factor during this test.

5. Set the source frequency to 100 kHz and amplitude to —4 dBm.

6. Adjust the source amplitude to obtain a Channel A power meter reading of —10
dBm +0.1 dB.

7. Record the source amplitude setting, and both the Channel A and Channel B
power meter readings in Table 2-40.

8. Tune the source to the next frequency in Table 2-40.

9. On the power meter, set the Channel A calibration factor to the calibration
factor of the reference sensor for the current source frequency.

10. Adjust the source amplitude to obtain a Channel A power meter reading of —10
dBm +0.1 dB.

11. Record the source amplitude setting, and both the Channel A and Channel B
power meter readings in Table 2-40.

12. Repeat step 8 through step 11 for each frequency in Table 2-40.
13.For each entry in Table 2-40, calcul ate the Splitter Tracking Error asfollows:

Splitter Tracking Error = Channel A Power — Channel B Power
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For example, if Channel A Power is—10.05 dBm and Channel B Power is
—10.23 dBm, the Splitter Tracking Error is0.18 dB.
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Table 2-40 Source/Splitter Characterization

Power Meter Reading Splitter Source
Tracking Power
Channel A Channel B Error Setting

(dBm) (dBm) (dB) (dBm)

Frequency

100 kHz

500 kHz

1MHz

5MHz

10 MHz

20 MHz

50 MHz

75 MHz

175 MHz

275MHz

375 MHz

475 MHz

575 MHz

675 MHz

775 MHz

825 MHz

875 MHz

925 MHz

975 MHz

1025 MHz

1075 MHz

1175 MHz

1275 MHz

1375 MHz

1500 MHz

M easuring Frequency Response, 100kHzto 1.5 GHz

1. Referto Figure 2-27. Remove the reference sensor (Channel A sensor) from the
power splitter. Connect the power splitter to the analyzer 50 Q Input using an
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adapter. Do not use acable.

Figure 2-27 Frequency Response Test Setup, 100kHzto 1.5 GHz
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Set the source frequency to 100 kHz:

Set the source amplitude to the value corresponding to the source power setting
in Table 2-41 for the current source frequency (100 kHz or 1 MHz).

Press Preset on the analyzer. Press the Factory Preset softkey, if itis
displayed. Set the controls as follows:

FREQUENCY, Center Freq, 100 kHz

CF Step, 100 MHz

SPAN, 20 kHz

AMPLITUDE, More, Int Preamp (Off) (Option 1DS only)
AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
AMPLITUDE, Ref Level, -5 dBm

Attenuation, 10 dB (Man)

Scale/Div, 1 dB

BW/Avg, Res BW, 3 kHz (Man)

Video BW, 3 kHz (Man)

Adjust the source AMPLITUDE to obtain the Channel B power meter reading
recorded in Table 2-40 £0.1 dB.

Record the current Channel B power reading in Table 2-41 as the Current
Channel B reading.

On the analyzer, press Single then Peak Search (or Search).

Record the marker (Mkr1) amplitude reading in Table 2-41.
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9. Set the sourceto the next frequency listed in Table 2-41.
10. Set the analyzer center frequency to the next frequency listed in Table 2-41.

11. Adjust the source AMPLITUDE to obtain the Channel B power meter reading
recorded in Table 2-40 +0.1 dB for the current frequency.

12. Record the current Channel B power meter reading in Table 2-41 asthe Current
Channel B Reading.

13.0n the analyzer, press Single then Peak Search (or Search).

14. Record the marker (Mkr1) amplitude reading in Table 2-41.

15. Repeat step 9 through step 14 for each frequency in Table 2-41.

16. Copy the splitter tracking errors from Table 2-40 into Table 2-41.
17.Caculate the Flatness Error for each frequency in Table 2-41 as follows:

Flatness Error = Mkrl Amptd g, — Current Channel B 45,,, — Splitter Tracking Error 45

For example, if marker (Mkr1) Amptd is—10.32 dBm, Current Channel B is
—10.2 dBm and Splitter Tracking Error is 0.18 dB, Flatness Error would be
-0.30 dB.

18. Record the Flatness Error for 50 MHz below as the 50 MHz Ref Amptd:
50 MHz Ref Amptd

19. Calculate the Flatness Relative to 50 MHz for each frequency in
Table 2-41 asfollows:

Flatness Relative to 50 MHz = Flatness Error — 50 MHz Ref Amptd

For example, if Flatness Error is—0.30 dB and 50 MHz Ref Amptd is 0.15 dB,
Flatness Relative to 50 MHz would be —0.45 dB.

Frequency Response Worksheet, 100 kHzto 1.5 GHz

Frequency

Channel B (Mkr1)

Current Marker Splitter Flatness
Tracking FlatnessError | Relativeto 50

Reading Amplitude Error MHz

100 kHz

500 kHz

1MHz

5MHz

10 MHz

20 MHz

50 MHz

75 MHz
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Frequency Response Worksheet, 100kHzto 1.5 GHz

Frequency

Current
Channel B
Reading

Marker
(Mkr1)
Amplitude

Splitter
Tracking
Error

Flatness Error

Flatness
Relativeto 50
MHz

175 MHz

275 MHz

375 MHz

475 MHz

575 MHz

675 MHz

775 MHz

825 MHz

875 MHz

925 MHz

975 MHz

1025 MHz

1075 MHz

1175 MHz

1275 MHz

1375 MHz

1500 MHz

Measuring Frequency Response, <100 kHz

1. Connect the equipment as shown in Figure 2-28.
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Figure 2-28 Frequency Response Test Setup, <100 kHz
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2. Set the function generator controls as follows:

FREQUENCY, 100 kHz
AMPLITUDE, —4 dBm

3. Setthe DVM asfollows:

Function Synchronous ac Volts
Math dBm
RES Register 50Q
Front/Rear Terminals Front
Range Auto

4. Ontheanalyzer, press FREQUENCY, Center Freq, 100 kHz.

o

+0.1 dB.

6
7. Ontheanayzer, press Peak Search (or Search), Marker, Delta.
8
9

10.0n the analyzer, press Peak Search (or Search).

Adjust the function generator amplitude until the DVM reading is—10 dBm

. Record the actual DVM reading in Table 2-42 as the DVM amplitude reading.

. Set the analyzer center frequency to the next frequency listed in Table 2-42.
. Set the function generator frequency to the next frequency listed in Table 2-42.

11. Adjust the function generator amplitude until the marker delta (A Mkr1)

amplitude reads 0 dB +0.05 dB.

12. Record the DVM reading in Table 2-42 as the DVM amplitude reading.

13. Repeat step 8 through step 12 for each frequency in Table 2-42.
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14. For each of the frequenciesin Table 2-42, subtract the DVM amplitude from
the DVM Amplitude at 100 kHz recorded in step 6. Record the result asthe
Response Relative to 100 kHz in Table 2-42.

15. From Table 2-41, note the Flatness Relative to 50 MHz for the 100 kHz
frequency. Record this below as the 100 kHz error relative to 50 MHz:

100 kHz Error Relative to 50 MHz dB

16. Add the 100 kHz error relative to 50 MHz that was recorded in
step 15 above to each of the Response Relative to 100 kHz entriesin Table
2-42. Record the results as the Response Relative to 50 MHz in Table 2-42.

Freguency Response Worksheet, <100 kHz

DVM Re_sponse Res_sponse
Frequency Amplitude Relativeto 100 Relativeto 50
kHz MHz

100 kHz 0 dB (Ref)

75 kHz

50 kHz

20 kHz

9kHz

Test Results

1. Enter the most positive number from the Flatness Relative to 50 MHz column
of Table 2-41.

dB

2. Enter the most positive number from the Response Relative to 50 MHz column
of Table 2-42:

dB

3. Record the more positive of numbers from step 1 and step 2 in
Table 2-43 as the Maximum Response for Band 0.

4. Enter the most negative number from the Flatness Relative to 50 MHz column
of Table 2-41.

dB

5. Enter the most negative number from the Response Relative to 50 MHz column
of Table 2-42:

dB

6. Record the more negative of numbers from step 4 and step 5in Table 2-43 as
the Minimum Response for Band 0.

7. Subtract the Minimum Response for Band 0 from the Maximum Response for
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Band 0 and record the result as the Peak-to-Peak Response for Band 0in Table

2-43.
Table 2-43 Frequency Response Results
Maximum Response Minimum Response Peak-to-Peak Response
Band dB Test Record dB Test Record dB Test Record
Entry Entry Entry
0 1) 2) 3)
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23. Frequency Response, Agilent E7402A

This test measures the amplitude error of the analyzer as afunction of frequency.
To measure frequencies of 100 kHz and greater, the output of a source isfed
through a power splitter to a power sensor and the analyzer. A function generator is
used as the source from 100 kHz to 10 MHz, and a synthesi zed sweeper at 10 MHz
and greater. To measure frequencies below 100 kHz, aDVM with a50 Q load
replaces the power sensor.

For improved amplitude accuracy the power splitter is characterized using a
“reference” sensor connected to one power splitter output port. The other power
splitter output port connects to the “buried” sensor; it is not removed from the
power splitter. Once the characterization is done, the reference sensor is removed
and replaced by the analyzer. M easurements are made at the same frequencies used
in the characterization. The analyzer marker amplitude measurements are
corrected using the characterization data to determine the absol ute flatness error
and the flatness error relative to 50 MHz.

This procedure does not test frequency response with the internal preamplifier
turned on. You must also perform the “ Frequency Response, Preamp On”
procedure. Analyzers with Option UKB are tested down to 100 Hz in dc coupled
mode. In ac coupled mode, Agilent E7402A analyzers are tested down to 100 kHz.

The related adjustment for this performance test is “ Frequency Response.”

Equipment Required

Synthesized sweeper

Function generator

Power meter

RF power sensor (2 required)

RF Power splitter

Digital multimeter

Adapter, Type-N (m) to Type-N (m)
Adapter, Type-N (m) to BNC (f)
Dual banana plug to BNC (f)

BNC Tee (BNC f,m,f)

Cable, BNC, 122-cm (48-in) (2 required)
Cable, Type-N, 183-cm (72-in)
Termination, 50 Q, BNC (m)

Procedure

Sour ce/Splitter Characterization

1. Connect the equipment as shown in Figure 2-29; use the function generator as
the source. Connect one of the Agilent 8482A power sensorsto Channel A of
the power meter. Thiswill be the “reference” sensor. Connect the other Agilent
8482A power sensor to Channel B of the power meter. Thiswill be the “ buried”
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Sensor.

Figure 2-29 Source/Splitter Characterization Setup
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2. Zero and calibrate both power sensors.

3. On the power meter, set the Channel A calibration factor to the calibration
factor of the reference sensor for 100 kHz.

4. On the power meter, set the Channel B calibration factor to 100%. Do not
change this calibration factor during thistest.

5. Set the function generator frequency to 100 kHz and amplitude to -4 dBm.

6. Adjust the function generator amplitude to obtain a Channel A power meter
reading of =10 dBm 0.1 dB.

7. Record the function generator amplitude setting, and both the Channel A and
Channel B power meter readingsin Table 2-44.

8. Tune the sourceto the next frequency in Table 2-44.

9. On the power meter, set the Channel A calibration factor to the calibration
factor of the reference sensor for the current source frequency.

10. Adjust the source amplitude to obtain a Channel A power meter reading of —10
dBm +0.1 dB.

11. Record the source amplitude setting, and both the Channel A and Channel B
power meter readings in Table 2-44.

12. Repeat step 8 through step 11 for frequencies up through 10 MHz.
13. Replace the function generator with the synthesized sweeper.

14. Set the synthesized sweeper CW frequency to 10 MHz and the amplitude to 4
dBm.
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15. Adjust the synthesized sweeper power level to obtain a Channel A power meter
reading of =10 dBm +0.1 dB.

16. Record the synthesized sweeper power level and both the Channel A and

Channel B power meter readingsin Table 2-44.

17. Repeat step 8 through step 11 for each remaining frequency in Table 2-44.

18.For each entry in Table 2-44, calculate the Splitter Tracking Error asfollows:
Splitter Tracking Error = Channel A Power — Channel B Power

For example, if Channel A Power is—10.05 dBm and Channel B Power is
—10.23 dBm, the Splitter Tracking Error is0.18 dB.

Source/Splitter Characterization

Frequency

Power Meter Reading

Channd A Channdl B

Splitter
Tracking
Error

Sour ce Power
Setting

100 kHz

500 kHz

1 MHz

5MHz

10 MHZ2

10 MHZP

20 MHz

0 dB (Ref)

50 MHz

75 MHz

175 MHz

275 MHz

375 MHz

475 MHz

575 MHz

675 MHz

775 MHz

825 MHz

875 MHz

925 MHz

975 MHz

Chapter 2

153




Performance Verification Tests
23. Frequency Response, Agilent E7402A

Table 2-44 Source/Splitter Characterization

Frequency

Power Meter Reading

Channel A Channel B

Splitter
Tracking
Error

Sour ce Power
Setting

1025 MHz

1075 MHz

1175 MHz

1275 MHz

1375 MHz

1500 MHz

1525 MHz

1625 MHz

1675 MHz

1725 MHz

1775 MHz

1825 MHz

1875 MHz

1925 MHz

1975 MHz

2025 MHz

2125 MHz

2325 MHz

2525 MHz

2725 MHz

2925 MHz

2999 MHz

a. Thisentry isfor data taken with the function generator as source.
b. Thisentry isfor data taken with the synthesized sweeper as source.

M easuring Frequency Response, 100 kHzto 3.0 GHz

1. Refer to Figure 2-30. Remove the reference sensor (Channel A sensor) from the
power splitter. Connect the power splitter to the 50 Q Input of the analyzer
using an adapter. Do not use a cable.

154

Chapter2




Figure 2-30

Performance Verification Tests
23. Frequency Response, Agilent E7402A

Frequency Response Test Setup, 100 kHzto 3.0 GHz
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2. Set the source frequency to 10 MHz.

3. Set the source power level to the value corresponding to the source power

setting in Table 2-44 for the current source frequency
(10 MHz).

4. PressPreset on the analyzer. Pressthe Factory Preset softkey, if itis
displayed. Set the controls as follows:

FREQUENCY, Center Freq, 10 MHz

CF Step, 100 MHz

SPAN, 20 kHz

Input/Output (or Input), Coupling (DC) (Option UKB only)
AMPLITUDE, More, Int Preamp, (Off)

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
AMPLITUDE, Ref Level, -5 dBm

Attenuation, 10 dB (Man)

Scale/Div, 1 dB

BW/Avg, Res BW, 3 kHz (Man)

Video BW, 3 kHz (Man)

5. Adjust the source power level to obtain the Channel B power meter reading

recorded in Table 2-44 +0.1 dB.

6. Record the current Channel B power reading in Table 2-45 as the Current

Channel B Reading for dc (coupling).
7. Onthe analyzer, press Single then Peak Search (or Search).

8. Record the marker (Mkr1) amplitude reading in Table 2-45 for dc (coupling).

©

Set the source to the next frequency listed in Table 2-45.
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10. Set the analyzer center frequency to the next frequency listed in Table 2-45.

11. Adjust the source power level to obtain the Channel B power meter reading
recorded in Table 2-45 +0.1 dB for the current frequency.

12. Record the current Channel B power reading in Table 2-45 as the current
Channel B reading.

13.0n the analyzer, press Single then Peak Search (or Search).

14. Record the marker (Mkr1) amplitude reading in Table 2-45.

15. Repeat step 9 through step 14 for each remaining frequency in Table 2-45.
16. Replace the synthesized sweeper with the function generator.

17. Set the function generator amplitude to -4 dBm.

18. Set the function generator frequency to 100 kHz.

19.0n the analyzer, press FREQUENCY, Center Freq, 100 kHz.

20. Adjust the function generator amplitude to obtain the Channel B power meter
reading recorded in Table 2-44 +0.1 dB for 100 kHz.

21.Record the current Channel B power reading in Table 2-45 as the current
Channel B reading.

22.0n the analyzer, press Single then Peak Search (or Search).

23.Record the analyzer marker (Mkr1) Amplitude Reading in Table 2-45 as
marker (Mkr1) Amplitude.

24. Repeat step 18 through step 23 for frequencies between 100 kHz and 10 MHz.
25.Copy the Splitter Tracking Errors from Table 2-44 into Table 2-45.
26. Calculate the Flatness Error for each frequency in Table 2-45 as follows:

Flatness Error = Mkrl Amptd g, — Current Channel B jg,, — Splitter Tracking Error 45

For example, if marker (Mkr1) Amptd is—10.32 dBm, Current Channel B is
—10.2 dBm and Splitter Tracking Error is 0.18 dB, Flatness Error would be
-0.30 dB.

27.Record the Flatness Error for 50 MHz below as the 50 MHz Ref Amptd:
50 MHz Ref Amptd:

28. Calculate the setup change error (error due to changing the test setup from
using a synthesized sweeper to using a function generator) as follows:

a. Record the Flatness Error from Table 2-45 at 10 MHz using the function
generator as FlatErrorgg:

FlatErrorgg= dB

b. Record the Flatness Error from Table 2-45 at 10 MHz using the synthesized
sweeper as FlatErrorgg:
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FlatErrorgg= dB

c. Subtract FlatErrorgg from FlatErrorgg and record the result as the Setup
Change Error:

Setup Change Error = FlatErrorg s — FlatErrorgg

Setup Change Error = dB
29. For frequencieslessthan 10 MHz calcul ate the Flatness Relative to 50 MHz for
each frequency in Table 2-45 asfollows:

Flatness Relative to 50 MHz = Flatness Error — 50 MHz Ref Amptd — Setup Change Error

For example, if Flatness Error is—0.30 dB, 50 MHz Ref Amptd is 0.15 dB and
Setup Change Error is—0.19 dB, Flatness Relative to 50 MHz would be —0.26
dB.

30. For frequencies 10 MHz and greater, cal culate the Flatness Relative to 50 MHz
for each frequency in Table 2-45 as follows:

Flatness Relative to 50 MHz = Flatness Error — 50 MHz Ref Amptd

For example, if Flatness Error is—0.30 dB and 50 MHz Ref Amptd is 0.15 dB,
Flatness Relative to 50 MHz would be —0.45 dB.

31.1f the analyzer has Option UK B, continue with this procedure. Otherwise,
perform the procedurein “Measuring Frequency Response Less Than or Equal
to 100 kHz.”

32. Replace the function generator with the synthesi zed sweeper.

33. Set the source frequency to 10 MHz and the source power level to the value
corresponding to the source power setting in Table 2-44 for the current source
frequency (10 MHz).

34.Press Input/Output (or Input), Coupling (AC) on the analyzer.
35. Repeat step 5 through step 30 for ac coupling.
36. Perform the procedurein “Measuring Frequency Response Less Than or Equal

to 100 kHz.”
Table 2-45 Frequency Response Worksheet, 100 kHzt0 3.0 GHz
Splitter Current Flatness
(Eﬁqz') Tracking Channel B Mar;?; (L\iljkrl) Flatness Error Relativeto
Error Reading P 50 MHz
dc ac dc ac dc ac dc ac
0.1
0.5
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Frequency Response Worksheet, 100 kHz to 3.0 GHz

Freq.
(MH2)

Splitter
Tracking
Error

Current
Channel B
Reading

Marker (Mkr1)

Amptd

Flatness Error

Flatness
Relativeto
50 MHz

dc ac

dc

ac

dc

ac

dc ac

102

10P

20

50

0dB 0dB
(ref) (ref)

75

175

275

375

475

575

675

775

825

875

925

975

1025

1075

1175

1275

1375

1500

1525

1625
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Frequency Response Worksheet, 100 kHzto 3.0 GHz

Freq.
(MH2)

Splitter
Tracking
Error

Current
Channel B
Reading

Marker (Mkr1)

Amptd

Flatness Error

Flatness
Relativeto
50 MHz

dc ac

dc

ac

dc

ac

dc ac

1675

1725

1775

1825

1875

1925

1975

2025

2125

2325

2525

2725

2925

2999

a. Thisentry isfor data taken with the function generator as source.

b. Thisentry isfor data taken with the synthesized sweeper as source.
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Measuring Frequency Response Less Than or Equal to 100 kHz

1. Connect the equipment as shown in Figure 2-31.

Figure2-31 Frequency Response Test Setup, <100 kHz
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2. Set the function generator controls as follows:

FREQUENCY, 100 kHz
AMPLITUDE, -4 dBm
Amptd Increment, 0.05 dB

3. Setthe DVM asfollows:

Function Synchronous AC Volts
Math dBm
RES Regjister 50 Q
Front/Rear Terminals Front
Range Auto

4. Ontheanalyzer, press FREQUENCY, Center Freq, 100 kHz.

5. If the analyzer has Option UKB, press Input/Output (or Input), Coupling
(DC). Then press SPAN, 100 Hz, BW/Avg, Res BW, 10 Hz, Video BW, 10 Hz.

6. Adjust the function generator amplitude until the DVM reading is—10 dBm
+0.1 dB.

7. Record the actual DVM reading in Table 2-46 as the DVM Amplitude reading.
8. Onthe analyzer, press Peak Search (or Search), Marker, Delta.
9. Set the analyzer center frequency to the next frequency listed in Table 2-46.

10. Set the function generator frequency to the next frequency listed in Table 2-46.
Freguencies less than 9 kHz only apply to analyzers with Option UKB.

11. On the analyzer, press Peak Search (or Search).

160 Chapter2



Table 2-46

Performance Verification Tests
23. Frequency Response, Agilent E7402A

12. Adjust the function generator amplitude until the marker delta (A Mkr1)
amplitude reads 0 dB +0.05 dB.

13.Record the DVM reading in Table 2-46 as the DVM Amplitude reading.
14. Repeat step 9 through step 13 for each frequency setting listed in Table 2-46.

15. For each of the frequenciesin Table 2-46, subtract the DVM Amplitude from
the DVM Amplitude at 100 kHz recorded in step 7. Record the result asthe
Response Relative to 100 kHz in Table 2-46.

16. From Table 2-45, note the Flatness Relative to 50 MHz for the 100 kHz
frequency. Record this below as the 100 kHz Error Relative to 50 MHz:

100 kHz Error Relativeto 50 MHz = dB

17.Add the 100 kHz Error Relative to 50 MHz that was recorded in
step 16 above to each of the Response Relative to 100 kHz entriesin Table
2-46. Record the results as the Response Relative to 50 MHz in Table 2-46.

Freguency Response Worksheet, <100 kHz

DVM Response Relativeto Response Relativeto

Frequency | aAmplitude 100 kHz 50 MHz

100 kHz 0 dB (Ref)

75 kHz

50 kHz

20 kHz

9kHz

5kHz2

2 kHZ2

1 kHZ?

500 HZ®

200 HZ?

100 HZ2

a. These frequencies apply only to analyzers with Option UKB.

Test Results
Perform the following steps to verify the frequency response of the analyzer.

1. Enter the most positive number from the Flatness Relative to 50 MHz (dc)
column of Table 2-45:

dB
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2. Enter the most positive number from the Response Relative to 50 MHz column
of Table 2-46:

dB

3. Record the most positive of numbers from step 1 and step 2 into Table 2-47 as
the Maximum Response for Band 0.

4. Enter the most negative number from the Flatness Relative to 50 MHz (dc)
column of Table 2-45:

dB

5. Enter the most negative number from the Response Relative to 50 MHz column
of Table 2-46:

dB

6. Record the most negative of numbers from step 4 and step 5 into Table 2-47 as
the Minimum Response for Band 0.

7. For Band 0 in Table 2-47, subtract the Minimum Response value from the
Maximum Response value and record the result in the Peak-to-Peak Response
column.

8. If the analyzer has Option UKB then perform step 17 through step 26.
Otherwise, perform step 9 through step 15.

9. Note the most positive number from the Flatnhess Relative to 50 MHz (dc)
column of Table 2-45 for frequencies between 800 MHz and 1.0 GHz. Record
this number in Table 2-47 as the Maximum Response for Band OA.

10. Note the most negative number from the Flatness Relative to 50 MHz (dc)
column of Table 2-45 for frequencies between 800 MHz and 1.0 GHz. Record
this number in Table 2-47 as the Minimum Response for Band OA.

11. For Band OA in Table 2-47, subtract the Minimum Response value from the
Maximum Response value and record the result in the Peak-to-Peak Response
column.

12. Note the most positive number from the Flatness Relative to 50 MHz (dc)
column of Table 2-45 for frequencies between 1.7 GHz and 2.0 GHz. Record
this number in Table 2-47 as the Maximum Response for Band OB.

13. Note the most negative number from the Flathess Relative to 50 MHz (dc)
column of Table 2-45 for frequencies between 1.7 GHz and 2.0 GHz. Record
this number in Table 2-47 as the Minimum Response for Band OB.

14.For Band OB in Table 2-47, subtract the Minimum Response vaue from the
Maximum Response value and record the result in the Peak-to-Peak Response
column.

15. Transfer the values entered in Table 2-47 to the test record in this guide.

16. The frequency response test for analyzers without Option UKB is now
complete. The following steps apply only to analyzers having Option UKB.
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17.Record the most positive number from the Flatness Relative to 50 MHz (ac)
column of Table 2-45 as the Maximum Response for Band 0 in Table 2-48.

18. Record the most negative number from the Flatness Relative to 50 MHz (ac)
column of Table 2-45 as the Minimum Response for Band 0 in Table 2-48.

19.For Band 0 in Table 2-48, subtract the Minimum Response value from the
Maximum Response value and record the result in the Peak-to-Peak Response
column.

20. Note the most positive number from the Flathess Relative to 50 MHz (&c)
column of Table 2-45 for frequencies between 800 MHz and 1.0 GHz. Record
this number in Table 2-48 as the Maximum Response for Band OA.

21. Note the most negative number from the Flatness Relative to 50 MHz (ac)
column of Table 2-45 for frequencies between 800 MHz and 1.0 GHz. Record
this number in Table 2-48 as the Minimum Response for Band OA.

22.For Band OA in Table 2-48, subtract the Minimum Response value from the
Maximum Response value and record the result in the Peak-to-Peak Response
column.

23. Note the most positive number from the Flatness Relative to 50 MHz (&c)
column of Table 2-45 for frequencies between 1.7 GHz and 2.0 GHz. Record
this number in Table 2-48 as the Maximum Response for Band 0B.

24. Note the most negative number from the Flatness Relative to 50 MHz (ac)
column of Table 2-45 for frequencies between 1.7 GHz and 2.0 GHz. Record
this number in Table 2-48 as the Minimum Response for Band 0B.

25.For Band OB in Table 2-48, subtract the Minimum Response value from the
Maximum Response value and record the result in the Peak-to-Peak Response
column.

26. Transfer the values entered in Table 2-48 to the test record in this guide.
27.The frequency response test for analyzers with Option UKB is now complete.

Table 2-47 Frequency Response Results, dc Coupled
Band Maximum Response Minimum Response Peak-to-Peak Response
Test Record Test Record Test Record
dB Entry dB Entry dB Entry
0 1) 2) 3)
0A 4) 5) 6)
0B 7 8) 9)
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Table 2-48 Frequency Response Results, ac Coupled
Maximum Response Minimum Response Peak-to-Peak Response
Band Test Record Test Record Test Record
dB Entry dB Entry dB Entry
0 10) 11) 12)
0A 13) 14) 15)
0B 16) 17) 18)
Chapter2

164




Performance Verification Tests
24. Frequency Response, Agilent E7403A, E7404A, and E7405A

24. Frequency Response, Agilent E7403A, E7404A, and
E7405A

This test measures the amplitude error of the analyzer as afunction of frequency.
To measure frequencies of 100 kHz and greater, the output of a source isfed
through a power splitter to a power sensor and the analyzer. A function generator is
used as the source from 100 kHz to 10 MHz, and a synthesi zed sweeper at 10 MHz
and greater. To measure frequencies below 100 kHz, aDVM with a50 Q2 load
replaces the power sensor.

For improved amplitude accuracy the power splitter is characterized using a
“reference” sensor connected to one power splitter output port. The other power
splitter output port connects to the “buried” sensor; it is not removed from the
power splitter. Once the characterization is done, the reference sensor is removed
and replaced by the analyzer. M easurements are made at the same frequencies used
in the characterization. The analyzer marker amplitude measurements are
corrected using the characterization data to determine the absol ute flatness error
and the flatness error relative to 50 MHz.

To measure frequencies greater than 3 GHz, the source power level is adjusted at
50 MHz to place the displayed signal at the analyzer center horizontal graticule
line. The power meter isthen set to measure dB relative to the power at 50 MHz.
At each new source frequency and analyzer center frequency, the source power
level is adjusted to place the signal at the center horizontal graticule line. The
power meter displays the inverse of the frequency response relative to 50 MHz.

This procedure does not test frequency response with the internal preamplifier
turned on. Therefore, also perform the “Frequency Response, Preamp On”
procedure. Analyzers with Option UKB are tested down to 100 Hz in dc coupled
mode. In ac coupled mode, Agilent E7403A and E7404A analyzers are tested
down to 100 kHz. Agilent E7405A analyzers with Option UKB are tested down to
10 MHz in ac coupled mode.

Therelated adjustment for this performance test is “ Frequency Response.”

Equipment Required

Synthesized sweeper

Function generator

Power meter

RF Power sensor (2 required)
Microwave power sensor
Microwave power splitter

Digital multimeter

Adapter, APC 3.5 (f) to APC 3.5 (f)
Adapter, Type-N (m) to Type-N (m)
Adapter, Type-N (m) to BNC (f)
Dual banana plug to BNC (f)

BNC Tee (BNC f,m,f)
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Cable, BNC, 122-cm (48-in) (2 required)
Cable, APC 3.5
Termination, 50 Q, BNC (m)

Procedure

Sour ce/Splitter Characterization

1. Connect the equipment as shown in Figure 2-32. Use the function generator as
the source. Connect one of the Agilent 8482A power sensorsto Channel A of
the power meter. Thiswill be the “reference” sensor. Connect the other Agilent
8482A power sensor to Channel B of the power meter. Thiswill be the“buried”
Sensor.

Figure2-32 Source/Splitter Characterization Setup

wl713b

SYNTHESIZED
SWEEPER

oo oooo Channel
A

Channel
B

BURIED
POWER
SENSOR

¢

EEEEE REFERENCE
Output POWER
FUNCTION ‘i SENSOR
GENERATOR POWER
SPLITTER

2. Zero and calibrate both power sensors.

3. On the power meter, set the Channel A calibration factor to the calibration
factor of the reference sensor for 100 kHz.

4. On the power meter, set the Channel B calibration factor to 100%. Do not
change this calibration factor during thistest.

5. Set the function generator frequency to 100 kHz and amplitude to -4 dBm.

6. Adjust the function generator amplitude to obtain a Channel A power meter
reading of —10 dBm +0.1 dB.

7. Record the function generator amplitude setting, and both the Channel A and
Channel B power meter readingsin Table 2-49.

8. Tune the sourceto the next frequency in Table 2-49.
9. On the power meter, set the Channel A calibration factor to the calibration
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factor of the reference sensor for the current source frequency.

10. Adjust the source amplitude to obtain a Channel A power meter reading of —10
dBm +0.1 dB.

11. Record the source amplitude setting, and both the Channel A and Channel B
power meter readings in Table 2-49.

12. Repeat step 8 through step 11 for frequencies up through 10 MHz.
13. Replace the function generator with the synthesized sweeper.

14. Set the synthesized sweeper CW frequency to 10 MHz and the amplitude to —4
dBm.

15. Adjust the synthesized sweeper power level to obtain aChannel A power meter
reading of =10 dBm +0.1 dB.

16. Record the synthesized sweeper power level and both the Channel A and
Channel B power meter readingsin Table 2-49.

17. Repeat step 8 through step 11 for each remaining frequency in Table 2-49.
18.For each entry in Table 2-49, calculate the Splitter Tracking Error asfollows:
Splitter Tracking Error = Channel A Power — Channel B Power
For example, if Channel A Power is—10.05 dBm and Channel B Power is
—10.23 dBm, the Splitter Tracking Error is0.18 dB.
Sour ce/Splitter Characterization

Power Meter Reading Splitter
Frequency Tracking
Channd A Channel B Error

Sour ce Power
Setting

100 kHz

500 kHz

1 MHz

5MHz

10 MHZ2

10 MHZP

20 MHz 0dB (Ref)

50 MHz

75 MHz

175 MHz

275 MHz

375 MHz
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Table 2-49 Source/Splitter Characterization

Power Meter Reading Splitter
Frequency Tracking
Channd A Channel B Error

Sour ce Power
Setting

475 MHz

575 MHz

675 MHz

775 MHz

825 MHz

875 MHz

925 MHz

975 MHz

1025 MHz

1075 MHz

1175 MHz

1275 MHz

1375 MHz

1500 MHz

1525 MHz

1625 MHz

1675 MHz

1725 MHz

1775 MHz

1825 MHz

1875 MHz

1925 MHz

1975 MHz

2025 MHz

2125 MHz

2325 MHz

2525 MHz

2725 MHz
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Table 2-49 Sour ce/Splitter Characterization
Power Meter Reading Splltt_er Sour ce Power
Frequency Tracking Settin
Channd A Channel B Error g
2925 MHz
2999 MHz

a. Thisentry isfor data taken with the function generator as source.
b. Thisentry isfor data taken with the synthesized sweeper as source.

Measuring Frequency Response, 100 kHzto 3.0 GHz

1. Referto Figure 2-33. Removethe reference sensor (Channel A sensor) from the
power splitter. Connect the power splitter to the 50 Q Input of the analyzer
using an adapter. Do not use a cable.

Figure 2-33 Frequency Response Test Setup, 100 kHzto 3.0 GHz

SYNTHESIZED EMC
SWEEPER ANALYZER

ocooo
ooao Q000 =

FUNCTION
GENERATOR

SPLITTER

whB18a

2. Set the source frequency to 10 MHz.

3. Set the source power level to the value corresponding to the source power
setting in Table 2-49 for the current source frequency
(10 MHz).

4. PressPreset on the analyzer. Pressthe Factory Preset softkey, if itis
displayed. Set the controls as follows:

FREQUENCY, Center Freq, 10 MHz
CF Step, 100 MHz
SPAN, 20 kHz
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Input/Output (or Input), Coupling (DC) (E7403A,E7404A, or any model
with Option UKB)

AMPLITUDE, More, Int Preamp, (Off)

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
AMPLITUDE, Ref Level, =5 dBm

Attenuation, 10 dB (Man)

Scale/Div, 1 dB

BW/Avg, Res BW, 3 kHz (Man)

Video BW, 3 kHz (Man)

5. Adjust the source power level to obtain the Channel B power meter reading
recorded in Table 2-49 +0.1 dB.

6. Record the current Channel B power reading in Table 2-50 as the Current
Channel B Reading for dc (coupling).

7. Ontheanayzer, press Single then Peak Search (or Search).

8. Record the marker (Mkr1) amplitude reading in Table 2-50 for dc (coupling).
9. Set the source to the next frequency listed in Table 2-50.

10. Set the analyzer center frequency to the next frequency listed in Table 2-50.

11. Adjust the source power level to obtain the Channel B power meter reading
recorded in Table 2-49 +0.1 dB for the current frequency.

12. Record the current Channel B power reading in Table 2-50 as the current
Channel B reading.

13.0n the analyzer, press Single then Peak Search (or Search).
14. Record the marker (Mkr1) amplitude reading in Table 2-50.
15. Repeat step 9 through step 14 for each remaining frequency in Table 2-50.

16.If the analyzer under test is an Agilent E7405A with Option UKB and is being
tested in ac coupled mode, continue with step 26. These anayzers are specified
only down to 10 MHz in ac coupled mode.

17. Replace the synthesized sweeper with the function generator.
18. Set the function generator amplitude to -4 dBm.
19. Set the function generator frequency to 100 kHz.
20.0n the analyzer, press FREQUENCY, Center Freq, 100 kHz.

21. Adjust the function generator amplitude to obtain the Channel B power meter
reading recorded in Table 2-49 +0.1 dB for 100 kHz.

22.Record the current Channel B power reading in Table 2-50 as the current
Channel B reading.

23.0n the analyzer, press Single then Peak Search (or Search).

24.Record the analyzer marker (Mkr1) Amplitude Reading in Table 2-50 as
marker (Mkr1) Amplitude.
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25. Repeat step 19 through step 24 for frequencies between 100 kHz and 10 MHz.
26. Copy the Splitter Tracking Errors from Table 2-49 into Table 2-50.
27.Calculate the Flatness Error for each frequency in Table 2-50 as follows:

Flatness Error = Mkrl Amptd 5, — Current Channel B g, — Splitter Tracking Error 45

For example, if marker (Mkr1) Amptd is—10.32 dBm, Current Channel B is
—10.2 dBm and Splitter Tracking Error is 0.18 dB, Flatness Error would be
-0.30 dB.

28. Record the Flatness Error for 50 MHz below as the 50 MHz Ref Amptd:
50 MHz Ref Amptd:

29. Continue with step 31 if the analyzer under test is an Agilent E7405A with
Option UKB and is being tested in ac coupled mode. Calculate the setup
change error (error due to changing the test setup from using a synthesized
sweeper to using a function generator) as follows:

a. Record the Flatness Error from Table 2-50 at 10 MHz using the function
generator as FlatErrorgg:

FlatErrorgg= dB

b. Record the Flatness Error from Table 2-50 at 10 MHz using the synthesized
sweeper as FlatErrorgg:

FlatErrorgg= dB

C. Subtract FlatErrorgg from FlatErrorgg and record the result as the Setup
Change Error:

Setup Change Error = FlatErrorgg — FlatErrorgg

Setup Change Error = daB
30. For frequencieslessthan 10 MHz cal culate the Flatness Rel ative to 50 MHz for
each frequency in Table 2-50 as follows:

Flatness Relative to 50 MHz = Flatness Error — 50 MHz Ref Amptd — Setup Change Error

For example, if Flatness Error is—0.30 dB, 50 MHz Ref Amptd is 0.15 dB and
Setup Change Error is—0.19 dB, Flatness Relative to 50 MHz would be —0.26
dB.

31. For frequencies 10 MHz and greater, cal culate the Flatness Rel ative to 50 MHz
for each frequency in Table 2-50 as follows:

Flatness Relative to 50 MHz = Flatness Error — 50 MHz Ref Amptd

For example, if Flatness Error is—0.30 dB and 50 MHz Ref Amptd is 0.15 dB,
Flatness Relative to 50 MHz would be —0.45 dB.
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32.1f the analyzer under test is an Agilent E7405A with Option UKB, E7403A or
E7404A, continue with this procedure. Otherwise, perform the procedurein
“Measuring Frequency Response Less Than or Equal to 100 kHz.”

33. Replace the function generator with the synthesized sweeper.

34. Set the source frequency to 10 MHz and the source power level to the value
corresponding to the source power setting in Table 2-49 for the current source
frequency (10 MHz).

35.0n the analyzer, press Input/Output (or Input), Coupling (AC).
36. Repeat step 5 through step 31 for ac coupling.

37. Perform the procedurein “Measuring Frequency Response Less Than or Equal
to 100 kHz.”

Frequency Response Worksheet, 100 kHz t0 3.0 GHz

Freg.
(MH2z)

Splitter
Tracking
Error

Current Flatness
Channdl B Mw;?rn (L\gkrl) Flatness Error Relativeto
Reading P 50 MHz

dc ac dc ac dc ac dc ac

0.12

052

1a

5a

10%

10°

20

50

0dB 0dB
(ref) (ref)

75

175

275

375

475

575

675

775
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Freguency Response Worksheet, 100 kHz to 3.0 GHz

Freg.
(MH2)

Splitter
Tracking
Error

Current
Channel B
Reading

Marker (Mkr1)

Amptd

Flatness Error

Flatness
Relativeto
50 MHz

dc ac

dc

ac

dc

ac

dc ac

825

875

925

975

1025

1075

1175

1275

1375

1500

1525

1625

1675

1725

1775

1825

1875

1925

1975

2025

2125

2325

2525

2725

2925

2999
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a Thisfrequency is not tested on Agilent E7405A analyzers with Option UKB when in ac cou-
pled mode.

b. Thisentry isfor data taken with the function generator as source.

c. Thisentry isfor data taken with the synthesized sweeper as source.
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Measuring Frequency Response L ess Than or Equal to 100 kHz

1. Connect the equipment as shown in Figure 2-34.

Frequency Response Test Setup, <100 kHz

50 Q
DIGITAL MULTIMETER Load

ADAPTER [

TEE EMC
ANALYZER

FUNCTION ="
GENERATOR oo

ADAPTER

2. Set the function generator controls as follows:

FREQUENCY, 100 kHz
AMPLITUDE, -4 dBm
Amptd Increment, 0.05 dB

3. Setthe DVM asfollows:

Function Synchronous AC Volts
Math dBm
RES Register 50Q
Front/Rear Terminals Front
Range Auto

4. Onthe analyzer, press FREQUENCY, Center Freq, 100 kHz.

5. If theanalyzer under test is an Agilent E7405A with Option UKB, E7403A or
E7404A, press Input/Output (or Input), Coupling (DC).

6. If the analyzer under test has Option UKB then press SPAN, 100 Hz, BW/Avg,
Res BW, 10 Hz, Video BW, 10 Hz.

7. Adjust the function generator amplitude until the DVM reading is—10 dBm
+0.1 dB.

8. Record the actual DVM reading in Table 2-51 asthe DVM Amplitude reading.
9. Onthe analyzer, press Peak Search (or Search), Marker, Delta.

10. Set the analyzer center frequency to the next frequency listed in Table 2-51.
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11. Set the function generator frequency to the next frequency listed in Table 2-51.
Freguencies less than 9 kHz only apply to analyzers with Option UKB.

12.0n the analyzer, press Peak Search (or Search).

13. Adjust the function generator amplitude until the marker delta (A Mkr1)
amplitude reads 0 dB +0.05 dB.

14. Record the DVM reading in Table 2-51 as the DVM Amplitude reading.
15. Repeat step 10 through step 14 for each frequency setting listed in Table 2-51.

16. For each of the frequenciesin Table 2-51, subtract the DVM Amplitude from
the DVM Amplitude at 100 kHz recorded in step 8. Record the result as the
Response Relative to 100 kHz in Table 2-51.

17. From Table 2-50, note the Flatness Relative to 50 MHz for the 100 kHz
frequency. Record this below as the 100 kHz Error Relative to 50 MHz:

100 kHz Error Relativeto 50 MHz = dB

18. Add the 100 kHz Error Relative to 50 MHz that was recorded in
step 17 above to each of the Response Relative to 100 kHz entriesin Table
2-51. Record the results as the Response Relative to 50 MHz in Table 2-51.

Freguency Response Wor ksheet, <100 kHz

Frequency

DVM
Amplitude

Response
Relativeto 100
kHz

Response
Relativeto 50
MHz

100 kHz

0 dB (Ref)

75 kHz

50 kHz

20 kHz

9kHz

5 kHZ?

2 kHZ?

1 kHZ2

500 HZ?

200 HZ2

100 HZ?

a. These frequencies apply only to analyzers with Option
UKB.

176 Chapter2



Figure 2-35

wh919a

Performance Verification Tests
24. Frequency Response, Agilent E7403A, E7404A, and E7405A

Measuring Frequency Response, >3 GHz

1. Replace the Channel B power sensor with the microwave power sensor. Zero
and calibrate the power sensor and power meter in log mode. Enter the 50 MHz
calibration factor of the power sensor into the power meter.

2. Connect the equipment as shown in Figure 2-35.
Freguency Response Test Setup, >3 GHz
BNC Cable

10 MH
Ref (SYNTHESIZED 10mHz) e
nput § SWEEPER __  power output | ANALYZER

o T 20

og
== = === p— I

|

1000000c

07

|

3. If theanalyzer isan Agilent E7405A with Option UKB, E7403A or E7404A,
then press Input/Output (or Input), Coupling (DC). This sets the analyzer to
dc coupled mode.

4. On the analyzer, press FREQUENCY, Center Freq, 50 MHz, CF Step 250
MHz.

5. Set the synthesized sweeper CW frequency to 50 MHz and
FREQ STEP to 250 MHz.

6. Adjust the synthesized sweeper power level for a power meter reading of —10
dBm +0.05 dB.

7. Onthe analyzer, press Peak Search (or Search).
8. Ontheanayzer, press Marker, Delta.

9. Activate the dB relative mode on the power meter. Power meter readings will
now be displayed relative to the power meter reading at 50 MHz.

10. Set the synthesized sweeper CW freguency to the next frequency listed in Table
2-52.

11. Enter the appropriate power sensor calibration factor into the power meter.

12.0n the anayzer, press Peak Search (or Search), Amplitude,
Presel Center.
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13. Adjust the synthesized sweeper power level until the analyzer marker delta (A
Mkr1) amplitude reading is O dB +0.05 dB.

14. Record the negative of the power meter reading in Table 2-52 as the Flatness
Relative to 50 MHz for dc coupled mode.

Record this power meter reading as the negative, or opposite polarity from the
measured value. For example, a measured value of —0.75 dB is recorded as +0.75
dB; ameasured value of +0.25 dB isrecorded as—0.25 dB.

If the analyzer is an Agilent E7405A without Option UKB, make all entriesin
the dc coupled column.

15. Repeat step 10 through step 14 for frequencies up through 6.699 GHz in Table
2-52. On the analyzer, pressing FREQUENCY, Center Freq, T will allow you
to step through most of the frequencies. Similarly, on the synthesized sweeper,
pressing CW, T will allow you to step through most of the frequencies.

16.If the analyzer is an Agilent E7403A, continue with the next step. Otherwise,
continue with step 20.

17. On the analyzer, press Input/Output (or Input), Coupling (AC). This setsthe
analyzer to ac coupled mode.

18. Repeat step 4 through step 15, making entries in the ac Coupled column of
Table 2-52.

19. Continue with “Agilent E7403A/E7404A Test Results’ (for an Agilent E7403A
only). The following steps apply to the Agilent E7404A and E7405A only.

20. Set the synthesized sweeper FREQ STEP to 400 MHz.

Set the analyzer center frequency step size to 400 MHz by manually pressing
FREQUENCY, CF Step, 400 MHz.

21. Repeat step 10 through step 14 for frequencies up through 13.199 GHz in Table
2-52.

22.1f the analyzer is an Agilent E7404A, continue with the next step. If the
analyzer is an Agilent E7405A, continue with step 27.

23. On the analyzer, press Input/Output (or Input), Coupling (AC). This setsthe
analyzer to ac coupled mode.

24. Repeat step 4 through step 15, making entries in the ac Coupled column of
Table 2-52.

25. Set the synthesized sweeper FREQ STEP to 400 MHz.

Set the analyzer center frequency step size to 400 MHz by pressing
FREQUENCY, CF Step, 400 MHz.

26. Repeat step 10 through step 14 for frequencies up through 13.199 GHz making
entriesin the ac Coupled column of Table 2-52.

27.Continuewith “Agilent E7403A/E7404A Test Results” (for an Agilent E7404A
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only). The following steps apply to the Agilent E7405A only.
28. Set the synthesi zed sweeper FREQ STEP to 500 MHz.

Set the analyzer center frequency step size to 500 MHz by pressing
FREQUENCY, CF Step, 500 MHz.

29. Repeat step 10 through step 14 for the remaining frequenciesin
Table 2-52. If the analyzer under test is an Agilent E7405A with Option UKB
then continue with the next step. Otherwise, continue with “ Agilent E7405A
Test Results” (for an Agilent E7405A only).

30. On the analyzer, press Input/Output (or Input), Coupling (AC). This setsthe
analyzer to ac coupled mode.

31. Repeat step 4 through step 15, making entries in the ac Coupled column of
Table 2-52.

32. Set the synthesized sweeper FREQ STEP to 400 MHz.

Set the analyzer center frequency step size by pressing FREQUENCY, CF Step,
400 MHz.

33. Repeat step 10 through step 14 for the remaining frequenciesin Table 2-52,
making entries in the ac Coupled column.

34. Continue with “Agilent E7405A Test Results.”
Frequency Response Worksheset, >3 GHz

Frequency Flatness Relativeto 50 MHz, dB

dc Coupled ac Coupled

3.05GHz

3.25GHz

3.5GHz

3.75GHz

4.0 GHz

4.25 GHz

4.5 GHz

4.75 GHz

5.0 GHz

525 GHz

55GHz

5.75 GHz

6.0 GHz
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Table 2-52 Fregquency Response Worksheet, >3 GHz

Frequency

Flatness Relativeto 50 MHz, dB

dc Coupled

ac Coupled

6.25 GHz

6.5 GHz

6.699 GHz

End of worksheet recording for Agilent E7403A

6.8 GHz

7.0 GHz

7.4 GHz

7.8 GHz

8.2GHz

8.6 GHz

9.0 GHz

9.4 GHz

9.8 GHz

10.2 GHz

10.6 GHz

11.0 GHz

114 GHz

11.8 GHz

12.2 GHz

12.6 GHz

12.8 GHz

13.199 GHz

End of worksheet recording for Agilent E7404A

13.3GHz

13.5GHz

14.0 GHz

14.5GHz

15.0GHz
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Frequency Response Worksheet, >3 GHz

Frequency

Flatness Relativeto 50 MHz, dB

dc Coupled ac Coupled

15.5GHz

16.0 GHz

16.5 GHz

17.0 GHz

17.5GHz

18.0 GHz

18.5GHz

19.0 GHz

19.5GHz

20.0 GHz

20.5GHz

21.0GHz

21.5GHz

22.0GHz

22.5GHz

23.0GHz

23.5GHz

24.0 GHz

24.5 GHz

25.0GHz

25.5GHz

26.0 GHz

26.5GHz

Agilent E7403A/E7404A Test Results

Perform the following steps to verify the frequency response of the analyzer.

1. Enter the most positive number from the Flatness Relative to 50 MHz (dc)
column of Table 2-50:

dB
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2. Enter the most positive number from the Response Relative to 50 MHz column
of Table 2-51:

dB

3. Record the most positive of numbersfrom step 1 and step 2 in Table 2-53 asthe
Maximum Response for Band 0.

4. Enter the most negative number from the Flatness Relative to 50 MHz (dc)
column of Table 2-50:

dB

5. Enter the most negative number from the Response Relative to 50 MHz column
of Table 2-51:

dB

6. Record the most negative of numbers from step 4 and step 5 in Table 2-53 as
the Minimum Response for Band 0.

7. For Band 0 in Table 2-53, subtract the Minimum Response value from the
Maximum Response value and record the result in the Peak-to-Peak Response
column.

8. Note the most positive number from the Flatness Relative to 50 MHz (dc)
column of Table 2-52 for frequencies between 3.0 GHz and 6.7 GHz. Record
this number in Table 2-53 as the Maximum Response for Band 1.

9. Note the most negative number from the Flatness Relative to 50 MHz (dc)
column of Table 2-52 for frequencies between 3.0 GHz and 6.7 GHz. Record
this number in Table 2-53 as the Minimum Response for Band 1.

10.For Band 1 in Table 2-53, subtract the Minimum Response value from the
Maximum Response value and record the result in the Peak-to-Peak Response
column.

11. If the analyzer is an Agilent E7403A, then continue with step 15.

12. Note the most positive number from the Flatness Relative to 50 MHz (dc)
column of Table 2-52 for frequencies between 6.7 GHz and 13.2 GHz. Record
this number in Table 2-53 as the Maximum Response for Band 2.

13. Note the most negative number from the Flatness Relative to 50 MHz (dc)
column of Table 2-52 for frequencies between 6.7 GHz and 13.2 GHz. Record
this number in Table 2-53 as the Minimum Response for Band 2.

14.For Band 2 in Table 2-53, subtract the Minimum Response value from the
Maximum Response value and record the result in the Peak-to-Peak Response
column.

15. Record the most positive number from the Flatness Relative to 50 MHz (ac)
column of Table 2-50 as the Maximum Response for Band 0 in Table 2-54.

16. Record the most negative number from the Flatness Relative to 50 MHz (ac)
column of Table 2-50 as the Minimum Response for Band 0 in Table 2-54.
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17.For Band 0 in Table 2-54, subtract the Minimum Response value from the
Maximum Response value and record the result in the Peak-to-Peak Response
column.

18. Note the most positive number from the Flatness Relative to 50 MHz (ac)
column of Table 2-50 for frequencies between 800 MHz and 1.0 GHz. Record
this number in Table 2-54 as the Maximum Response for Band OA.

19. Note the most negative number from the Flatness Relative to 50 MHz (ac)
column of Table 2-50 for frequencies between 800 MHz and 1.0 GHz. Record
this number in Table 2-54 as the Minimum Response for Band OA.

20.For Band OA in Table 2-54, subtract the Minimum Response value from the
Maximum Response value and record the result in the Peak-to-Peak Response
column.

21. Note the most positive number from the Flathess Relative to 50 MHz (&c)
column of Table 2-50 for frequencies between 1.7 GHz and 2.0 GHz. Record
this number in Table 2-54 as the Maximum Response for Band 0B.

22. Note the most negative number from the Flatness Relative to 50 MHz (ac)
column of Table 2-50 for frequencies between 1.7 GHz and 2.0 GHz. Record
this number in Table 2-54 as the Minimum Response for Band 0B.

23.For Band OB in Table 2-54, subtract the Minimum Response value from the
Maximum Response value and record the result in the Peak-to-Peak Response
column.

24. Note the most positive number from the Flatness Relative to 50 MHz (&c)
column of Table 2-52 for frequencies between 3.0 GHz and 6.7 GHz. Record
this number in Table 2-54 as the Maximum Response for Band 1.

25. Note the most negative number from the Flatness Relative to 50 MHz (ac)
column of Table 2-52 for frequencies between 3.0 GHz and 6.7 GHz. Record
this number in Table 2-54 as the Minimum Response for Band 1.

26.For Band 1 in Table 2-54, subtract the Minimum Response vaue from the
Maximum Response value and record the result in the Peak-to-Peak Response
column.

27.1f the analyzer is an Agilent E7403A then the frequency response test is
complete; transfer the values entered in Table 2-54 to the test record in this
guide. If the analyzer is an Agilent E7404A, continue this procedure.

28. Note the most positive number from the Flatnhess Relative to 50 MHz (&c)
column of Table 2-52 for frequencies between 6.7 GHz and 13.2 GHz. Record
this number in Table 2-54 as the Maximum Response for Band 2.

29. Note the most negative number from the Flatness Relative to 50 MHz (ac)
column of Table 2-52 for frequencies between 6.7 GHz and 13.2 GHz. Record
this number in Table 2-54 as the Minimum Response for Band 2.

30. For Band 2 in Table 2-54, subtract the Minimum Response value from the
Maximum Response value and record the result in the Peak-to-Peak Response
column.
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31. Transfer the values entered in Table 2-54 to the test record in this guide.
32. The frequency response test for Agilent E7404A analyzersis now complete.

Table 2-53 Frequency Response Results, Agilent E7403A/E7404A, dc Coupled
Maximum Response Minimum Response Peak-to-Peak Response
Band dB Test Record dB Test Record dB Test Record
Entry Entry Entry
0 1) 2) 3)
1 4) 5) 6)
2 7 8) 9)
Table 2-54 Frequency Response Results, Agilent E7403A/E7404A, ac Coupled
Maximum Response Minimum Response Peak-to-Peak Response
Band dB Test Record dB Test Record dB Test Record
Entry Entry Entry
0 10) 1) 12)
0A 13) 14) 15)
0B 16) 17) 18)
1 19) 20) 21)
2 22) 23) 24)

Agilent E7405A Test Results
Perform the following steps to verify the frequency response of the analyzer.

1. Enter the most positive number from the Flatness Relative to 50 MHz (dc)
column of Table 2-50:

dB

2. Enter the most positive number from the Response Relative to 50 MHz column
of Table 2-51:

dB

3. Record the most positive of numbersfrom step 1 and step 2 in Table 2-55 asthe
Maximum Response for Band 0.

4. Enter the most negative number from the Flatness Relative to 50 MHz (dc)
column of Table 2-50:

dB
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5. Enter the most negative number from the Response Rel ative to 50 MHz column
of Table 2-51:

dB

6. Record the most negative of numbers from step 4 and step 5 in Table 2-55 as
the Minimum Response for Band 0.

7. For Band 0 in Table 2-55, subtract the Minimum Response vaue from the
Maximum Response value and record the result in the Peak-to-Peak Response
column.

8. If theanalyzer isan Agilent E7405A with Option UKB, continue with step 15.

9. Note the most positive number from the Flatness Relative to 50 MHz (dc)
column of Table 2-50 for frequencies between 800 MHz and 1.0 GHz. Record
this number in Table 2-55 as the Maximum Response for Band OA.

10. Note the most negative number from the Flathess Relative to 50 MHz (dc)
column of Table 2-50 for frequencies between 800 MHz and 1.0 GHz. Record
this number in Table 2-55 as the Minimum Response for Band OA.

11. For Band OA in Table 2-55, subtract the Minimum Response value from the
Maximum Response value and record the result in the Peak-to-Peak Response
column.

12. Note the most positive number from the Flatness Relative to 50 MHz (dc)
column of Table 2-50 for frequencies between 1.7 GHz and 2.0 GHz. Record
this number in Table 2-55 as the Maximum Response for Band 0B.

13. Note the most negative number from the Flathess Relative to 50 MHz (dc)
column of Table 2-50 for frequencies between 1.7 GHz and 2.0 GHz. Record
this number in Table 2-55 as the Minimum Response for Band 0B.

14.For Band OB in Table 2-55, subtract the Minimum Response value from the
Maximum Response value and record the result in the Peak-to-Peak Response
column.

15. Note the most positive number from the Flatness Relative to 50 MHz (dc)
column of Table 2-52 for frequencies between 3.0 GHz and 6.7 GHz. Record
this number in Table 2-55 as the Maximum Response for Band 1.

16. Note the most negative number from the Flatness Relative to 50 MHz (dc)
column of Table 2-52 for frequencies between 3.0 GHz and 6.7 GHz. Record
this number in Table 2-55 as the Minimum Response for Band 1.

17.For Band 1 in Table 2-55, subtract the Minimum Response value from the
Maximum Response value and record the result in the Peak-to-Peak Response
column.

18. Note the most positive number from the Flatness Relative to 50 MHz (dc)
column of Table 2-52 for frequencies between 6.7 GHz and 13.2 GHz. Record
this number in Table 2-55 as the Maximum Response for Band 2.

19. Note the most negative number from the Flathess Relative to 50 MHz (dc)
column of Table 2-52 for frequencies between 6.7 GHz and 13.2 GHz. Record
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this number in Table 2-55 as the Minimum Response for Band 2.

20.For Band 2 in Table 2-55, subtract the Minimum Response value from the
Maximum Response value and record the result in the Peak-to-Peak Response
column.

21.Note the most positive number from the Flatnhess Relative to 50 MHz (dc)
column of Table 2-52 for frequencies between 13.2 GHz and 26.5 GHz. Record
this number in Table 2-55 as the Maximum Response for Band 3.

22.Note the most negative number from the Flatness Relative to 50 MHz (dc)
column of Table 2-52 for frequencies between 13.2 GHz and 26.5 GHz. Record
this number in Table 2-55 as the Minimum Response for Band 3.

23.For Band 3 in Table 2-55, subtract the Minimum Response value from the
Maximum Response value and record the result in the Peak-to-Peak Response
column.

24. Transfer the values entered in Table 2-55 to the test record in this guide.

25.1f the analyzer is an Agilent E7405A with Option UKB, continue with this
procedure. Otherwise, the frequency response test for Agilent E7405A
analyzersis now complete.

Table 2-55 Frequency Response Results, Agilent E7405A, dc Coupled
Maximum Response Minimum Response Peak-to-Peak Response
Band Test Record Test Record Test Record

dB Entry dB Entry dB Entry

0 1) 2) 3)

0A 4) 5 6)

0B 7) 8) 9)

1 10) 11) 12)

2 13) 14) 15)

3 16) 17) 18)

Agilent E7405A, Option UKB Test Results
Perform the following steps to verify the frequency response of the analyzer.

1. Note the most positive of numbers from the Flatness Relative to 50 MHz (ac)
column of Table 2-50. Record this number in Table 2-56 as the Maximum
Response for Band 0.

2. Note the most negative of numbers from the Flatness Relative to 50 MHz (ac)
column of Table 2-50. Record this number in Table 2-56 as the Minimum
Response for Band 0.

3. For Band 0 in Table 2-56, subtract the Minimum Response value from the
Maximum Response value and record the result in the Peak-to-Peak Response
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column.

4. Note the most positive number from the Flatness Relative to 50 MHz (ac)
column of Table 2-50 for frequencies between 800 MHz and 1.0 GHz. Record
this number in Table 2-56 as the Maximum Response for Band OA.

5. Note the most negative number from the Flatness Relative to 50 MHz (ac)
column of Table 2-50 for frequencies between 800 MHz and 1.0 GHz. Record
this number in Table 2-56 as the Minimum Response for Band OA.

6. For Band OA in Table 2-56, subtract the Minimum Response value from the
Maximum Response value and record the result in the Peak-to-Peak Response
column.

7. Note the most positive number from the Flatness Relative to 50 MHz (&c)
column of Table 2-50 for frequencies between 1.7 GHz and 2.0 GHz. Record
this number in Table 2-56 as the Maximum Response for Band 0B.

8. Note the most negative number from the Flatness Relative to 50 MHz (ac)
column of Table 2-50 for frequencies between 1.7 GHz and 2.0 GHz. Record
this number in Table 2-56 as the Minimum Response for Band 0B.

9. For Band OB in Table 2-56, subtract the Minimum Response value from the
Maximum Response value and record the result in the Peak-to-Peak Response
column.

10. Note the most positive number from the Flatness Relative to 50 MHz (ac)
column of Table 2-52 for frequencies between 3.0 GHz and 6.7 GHz. Record
this number in Table 2-56 as the Maximum Response for Band 1.

11. Note the most negative number from the Flatness Relative to 50 MHz (ac)
column of Table 2-52 for frequencies between 3.0 GHz and 6.7 GHz. Record
this number in Table 2-56 as the Minimum Response for Band 1.

12.For Band 1 in Table 2-56, subtract the Minimum Response value from the
Maximum Response value and record the result in the Peak-to-Peak Response
column.

13. Note the most positive number from the Flatness Relative to 50 MHz (ac)
column of Table 2-52 for frequencies between 6.7 GHz and 13.2 GHz. Record
this number in Table 2-56 as the Maximum Response for Band 2.

14. Note the most negative number from the Flatness Relative to 50 MHz (ac)
column of Table 2-52 for frequencies between 6.7 GHz and 13.2 GHz. Record
this number in Table 2-56 as the Minimum Response for Band 2.

15.For Band 2 in Table 2-56, subtract the Minimum Response value from the
Maximum Response value and record the result in the Peak-to-Peak Response
column.

16. Note the most positive number from the Flatness Relative to 50 MHz (ac)
column of Table 2-52 for frequencies between 13.2 GHz and 26.5 GHz. Record
this number in Table 2-56 as the Maximum Response for Band 3.

17. Note the most negative number from the Flatness Relative to 50 MHz (ac)

Chapter 2 187



Performance Verification Tests
24. Frequency Response, Agilent E7403A, E7404A, and E7405A

column of Table 2-52 for frequencies between 13.2 GHz and 26.5 GHz. Record

this number in Table 2-56 as the Minimum Response for Band 3.

18.For Band 3 in Table 2-56, subtract the Minimum Response value from the
Maximum Response value and record the result in the Peak-to-Peak Response

column.

19. Transfer the values entered in Table 2-56 to the test record in this guide.

20. The frequency response test for Agilent E7405A analyzerswith Option UKB is

now complete.

Table 2-56 Frequency Response Results, Agilent E7405A Option UK B, ac Coupled
Maximum Response Minimum Response Peak-to-Peak Response
Band Test Record Test Record Test Record

dB Entry dB Entry dB Entry

0 19) 20) 21)

0A 22) 23) 24)

0B 25) 26) 27)

1 28) 29) 30)

2 31) 32 33)

3 34) 35) 36)
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25. Frequency Response (Preamp On): Agilent E7401A

This test measures the amplitude error of the analyzer as afunction of frequency.
The output of a source is fed through a power splitter to a power sensor and the
analyzer. The power level of the sourceis adjusted at 50 MHz to place the
displayed signal at approximately —32 dBm. At each new source frequency and
analyzer center frequency, the power level of the source is adjusted to place the
signal at approximately —32 dBm.

For improved amplitude accuracy the power splitter is characterized using a power
sensor (the “reference” sensor) connected to one power splitter output port. The
other power splitter output port connects to the “buried” sensor; it is not removed
from the power splitter. Once the characterization is done, the reference sensor is
removed and replaced by the analyzer.

This procedure only tests frequency response with the internal
preamplifier turned on. Perform the “ Frequency Response” procedure to test all
other frequency response specifications.

The related adjustment for this performance test is “ Frequency Response.”

Equipment Required

Synthesized signal generator

Power meter

RF power sensor (2 required)

20 dB fixed attenuator

Power splitter

Cable, Type-N (m), 183 cm

Cable, BNC, 120 cm

Adapter, Type-N (m) to Type-N (m)
Adapter, Type-N (m) to BNC (f)

Procedure

Sour ce/Splitter Characterization

1. Refer to Figure 2-36. Connect one RF power sensor to Channel A of the power
meter. Thiswill be the “reference” sensor. Connect the other RF power sensor
to Channel B of the power meter. Thiswill be the “buried” sensor.
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Source/Splitter Characterization Setup
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2. Zero and calibrate both power sensors.
3. On the power meter, set the Channel A calibration factor to the calibration
factor of the reference sensor at 100 kHz.
4. On the power meter, set the Channel B calibration factor to 100%. Do not
change this calibration factor during thistest.
5. Connect the equipment as shown in Figure 2-36. Note that the reference sensor
connects to the 20 dB fixed attenuator.
6. Set the source frequency to 100 kHz and amplitude to 6 dBm.
7. Adjust the source amplitude to obtain a Channel A power meter reading of —20
dBm 0.1 dB.
8. Record the Channel A and Channel B power meter readingsin Table 2-57.
9. Tune the source to the next frequency in Table 2-57.

10. On the power meter, set the Channel A calibration factor to the calibration

factor of the reference sensor for the current source frequency.

11. Adjust the source amplitude to obtain a Channel A power meter reading of —20

dBm +0.1 dB.

12. Record the Channel A and Channel B power meter readingsin Table 2-57.

13. Repeat step 9 through step 12 for each frequency in Table 2-57.
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14.For each entry in Table 2-57, calculate the Splitter Tracking Error asfollows:
Splitter Tracking Error = Channel A Power — Channel B Power

For example, if Channel A Power is—20.3 dBm and Channel B power is—0.23
dBm, the splitter tracking error is—20.07 dB.

Table 2-57 Source/Splitter Characterization

Power Meter Reading Splitter
Frequency Tracking
Channd A Channel B Error

100 kHz

500 kHz

1 MHz

5MHz

10 MHz

20 MHz

50 MHz

75 MHz

175 MHz

275 MHz

375 MHz

475 MHz

575 MHz

675 MHz

775 MHz

825 MHz

875 MHz

925 MHz

975 MHz

1025 MHz

1075 MHz

1175 MHz

1275 MHz

1375 MHz
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Table 2-57 Source/Splitter Characterization
Power Meter Reading Splitter
Frequency Tracking
Channd A Channel B Error
1500 MHz

M easuring Frequency Response, Preamp On

1. Refer to Figure 2-37. Remove the reference sensor (Channel A sensor) from
the 20 dB fixed attenuator. Connect the 20 dB fixed attenuator to the analyzer
50 Q Input using an adapter. Do not use a cable.

Figure2-37 Frequency Response Test Setup, Preamp On
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2. Set the source frequency to 100 kHz:
3. Set the source amplitude to —6 dBm.

4. PressPreset on the analyzer. Press the Factory Preset softkey, if itis
displayed. Set the controls as follows:

FREQUENCY, Center Freq, 100 kHz

CF Step, 100 MHz

SPAN, 20 kHz

AMPLITUDE, More, Int Preamp (On)

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
AMPLITUDE, Ref Level, —-30 dBm

Attenuation, 0 dB (Man)

Scale/Div, 2 dB

BW/Avg, Res BW, 3 kHz (Man)
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Video BW, 3 kHz (Man)
5. Onthe analyzer, press Peak Search (or Search).

6. Adjust the source amplitude to obtain a marker amplitude reading on the
analyzer of —32.00 dBm 0.2 dB.

7. Record the current Channel B power reading in Table 2-58 as the Current
Channel B reading.

8. Record the marker (Mkr1) amplitude reading in Table 2-58.

9. Set the source to the next frequency listed in Table 2-58.

10. Set the analyzer center frequency to the next frequency listed in Table 2-58.
11. On the anayzer, press Peak Search (or Search).

12. Adjust the source amplitude to obtain a marker amplitude reading on the
analyzer of —32.00 dBm 0.2 dB.

13. Record the current Channel B power reading in Table 2-58 as the Current
Channel B reading.

14. Record the marker (Mkr1) amplitude reading in Table 2-58 as marker (Mkr1)
Amptd.

15. Repeat step 9 through step 14 for each frequency in Table 2-58.
16. Copy the splitter tracking errors from Table 2-57 into Table 2-58.
17.Calculate the Flatness Error for each frequency in Table 2-58 as follows:

Flatness Error = Mkrl Amptd 5, — Current Channel B yg,,, — Splitter Tracking Error 45

For example, if marker (Mkr1) Amptd is—33.32 dBm, Current Channel B is
—12.4 dBm, and Splitter Tracking Error is—20.07 dB, Flatness Error would be
-0.85dB.

18. Record the Flatness Error for 50 MHz below as the 50 MHz Ref Amptd:
50 MHz Ref Amptd

19. Calculate the Flatness Relative to 50 MHz for each frequency in
Table 2-58 as follows:

Flatness Relative to 50 MHz = Flatness Error — 50 MHz Ref Amptd

For example, if Flatness Error is—0.30 dB and 50 MHz Ref Amptd is 0.15 dB,
Flatness Relative to 50 MHz would be —0.45 dB.

Table 2-58 Frequency Response Worksheet, Preamp On
Current M arker Splitter Flatness
Frequency Channel B Tracking FlatnessError | Relativeto 50
. (Mkr1) Amptd
Reading Error MHz
100 kHz
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Frequency Response Worksheet, Preamp On

Frequency

Current
Channel B
Reading

Marker
(Mkr1) Amptd

Splitter
Tracking
Error

Flatness Error

Flatness
Relative to 50
MHz

500 kHZz?

1MHz

5MHz

10 MHz

20 MHz

50 MHz

0 dB (Ref)

75 MHz

175 MHz

275 MHz

375 MHz

475 MHz

575 MHz

675 MHz

775 MHz

825 MHz

875 MHz

925 MHz

975 MHz

1025 MHz

1075 MHz

1175 MHz

1275 MHz

1375 MHz

1500 MHz

Test Results

1. Record the most positive number from the Flatness Relative to
50 MHz column of Table 2-58 as the Maximum Response in Table 2-59 and as
Entry 1 in the performance verification test record.

2. Record the most negative number from the Flatness Relative to
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50 MHz column of Table 2-58 as the Minimum Response in Table 2-59 and as
Entry 2 in the performance verification test record.

3. In Table 2-59, subtract the Minimum Response value from the Maximum
Response value and record the result in the Peak-to-Peak Response column,
and as Entry 3 in the performance verification test record.

Frequency Response Results
Maximum Response Minimum Response Peak-to-Peak Response
Test Record Test Record Test Record
dB Entry dB Entry dB Entry
1) 2) 3)
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26. Frequency Response (Preamp On): Agilent E7402A

This test measures the amplitude error of the analyzer as a function of frequency.
The output of asourceisfed through a power splitter to a power sensor and the
analyzer. The power level of the sourceis adjusted at 50 MHz to place the
displayed signal at approximately —32 dBm. At each new source frequency and
analyzer center frequency, the power levd of the source is adjusted to place the
signal at approximately —32 dBm.

For improved amplitude accuracy the power splitter is characterized using a power
sensor (the “reference” sensor) connected to one power splitter output port. The
other power splitter output port connects to the “buried” sensor; it is not removed
from the power splitter. Once the characterization is done, the reference sensor is
removed and replaced by the analyzer.

This procedure only tests frequency response with the internal preamplifier turned
on. Perform the “Frequency Response” procedure to test all other frequency
response specifications.

The related adjustment for this performance test is “ Frequency Response.”

Equipment Required

Function generator

Synthesized sweeper

Power meter

RF power sensor (2 required)

20 dB fixed attenuator

Power splitter

Cable, Type-N (m), 183 cm

Cable, BNC, 120 cm

Adapter, Type-N (m) to Type-N (m)
Adapter, Type-N (m) to BNC (f)

Procedure

Source/Splitter Characterization

1. Connect one RF power sensor to Channel A of the power meter. Thiswill be
the “reference” sensor. Connect the other RF power sensor to Channel B of the
power meter. Thiswill be the “buried” sensor.

2. Zero and calibrate both power sensors.

3. On the power meter, set the Channel A calibration factor to the calibration
factor of the reference sensor at 1 MHz.

4. On the power meter, set the Channel B calibration factor to 100%. Do not
change this calibration factor during thistest.
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5. Connect the equipment as shown in Figure 2-38. Use the function generator as
the source. Note that the reference sensor connects to the 20 dB fixed
attenuator.

Source/Splitter Characterization Setup
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6. Set the function generator frequency to 1 MHz and amplitude to 450 mV rms
(approximately 6 dBm).

7. Adjust the source amplitude to obtain a Channel A power meter reading of —20
dBm +0.1 dB.

8. Record the Channel A and Channel B power meter readingsin Table 2-60.
9. Tune the source to the next frequency in Table 2-60.

10.On the power meter, set the Channel A calibration factor to the calibration
factor of the reference sensor for the current source frequency.

11. Adjust the source amplitude to obtain a Channel A power meter reading of —20
dBm 0.1 dB.

12. Record the Channel A and Channel B power meter readingsin Table 2-60.
13. Repeat step 9 through step 12 for frequencies up through 10 MHz.
14. Repl ace the function generator with the synthesized sweeper.

15. Set the synthesized sweeper CW frequency to 10 MHz and the amplitude to 6
dBm.

16. Adjust the synthesized sweeper power level to obtain a Channel A power meter
reading of —20 dBm +0.1 dB.

17.Record both Channel A and Channel B power meter readings in Table 2-60.
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18. Repeat step 9 through step 12 for each remaining frequency in

Table 2-60.

19. For each entry in Table 2-60, calculate the Splitter Tracking Error asfollows:
Splitter Tracking Error = Channel A Power — Channel B Power

For example, if Channel A Power is—20.3 dBm and Channel B power is—0.23

dBm, the splitter tracking error is—20.07 dB.

Source/Splitter Characterization

Power Meter Reading

Frequency
Channel A Channel B

Splitter

Tracking Error

1MHz

5MHz

10 MHZ?

10 MHZzP

20 MHz

50 MHz

75 MHz

175 MHz

275MHz

375 MHz

475 MHz

575 MHz

675 MHz

775 MHz

825 MHz

875 MHz

925 MHz

975 MHz

1025 MHz

1075 MHz

1175 MHz

1275 MHz
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Table 2-60 Source/Splitter Characterization

Power Meter Reading Splitter

Tracking Error

Frequency
Channd A Channel B

1375 MHz

1500 MHz

1525 MHz

1675 MHz

1725 MHz

1775 MHz

1825 MHz

1875 MHz

1925 MHz

1975 MHz

2025 MHz

2125 MHz

2325 MHz

2525 MHz

2725 MHz

2925 MHz

2999 MHz

a. Thisentry isfor datataken with the function generator as
source.

b. Thisentry isfor data taken with the synthesized sweeper
as source.

M easuring Frequency Response, Preamp On

1. Refer to Figure 2-39. Remove the reference sensor (Channel A sensor) from the
20 dB fixed attenuator. Connect the 20 dB fixed attenuator to the 50 Q Input of
the analyzer using an adapter. Do not use a cable.

2. Set the source frequency to 10 MHz.
3. Set the source power level to —6 dBm.
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Figure 2-39 Frequency Response Test Setup, Preamp On
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4. PressPreset on the analyzer. Pressthe Factory Preset softkey, if itis
displayed. Set the controls asfollows:

FREQUENCY, Center Freq, 10 MHz

CF Step, 100 MHz

SPAN, 20 kHz

Input/Output (or Input), Coupling (DC)(Option UKB only)
AMPLITUDE, More, Int Preamp, On

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
AMPLITUDE, Ref Level, —-30 dBm

Attenuation, 0 dB (Man)

Scale/Div, 2 dB

BW/Avg, Res BW, 3 kHz (Man)

Video BW, 3 kHz (Man)

5. Onthe anayzer, press Peak Search (or Search).

6. Adjust the source power level to obtain a marker amplitude reading on the
analyzer of —32.00 dBm +0.2 dB.

7. Record the current Channel B power reading in Table 2-61 as the Current
Channel B Reading.

8. Record the marker (Mkr1) amplitude reading in Table 2-61.

9. Set the source to the next frequency listed in Table 2-61.

10. Set the analyzer center frequency to the next frequency listed in Table 2-61.
11. On the analyzer, press Peak Search (or Search).

12. Adjust the source power level to obtain a marker amplitude reading on the
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analyzer of —32.00 dBm +0.2 dB.

13. Record the current Channel B power reading in Table 2-61 as the current
Channel B reading.

14. Record the marker (Mkr1) amplitude reading in Table 2-61.

15. Repeat step 9 through step 14 for each remaining frequency in
Table 2-61.

16. Replace the synthesized sweeper with the function generator.

17. Set the function generator amplitude to 112 mV rms (—6 dBm, or
—12 dBm plus nominal power splitter insertion 10ss).

18. Set the function generator frequency to 1 MHz.
19. Set the analyzer center frequency to 1 MHz.
20. On the analyzer, press Peak Search (or Search).

21. Adjust the function generator amplitude to obtain a marker amplitude reading
of —32.00 dBm +0.2 dB.

22.Record the current Channel B power reading in Table 2-61 as the current
Channel B reading.

23. Record the analyzer marker (Mkr1) amplitude reading in Table 2-61 as marker
(Mkr1) amplitude.

24. Repeat step 18 through step 23 for frequencies between 100 kHz and 10 MHz.

25. Copy the Splitter Tracking Error values from Table 2-60 into
Table 2-61.

26. Calculate the Flatness Error for each frequency in Table 2-61 as follows:

Flatness Error = Mkrl Amptd g, — Current Channel B 45,,, — Splitter Tracking Error 45

For example, if marker (Mkr1) Amptd is—33.32 dBm, Current Channel B is
—12.4 dBm, and Splitter Tracking Error is—20.07 dB, Flatness Error would be
—-0.85 dB.

27.Record the Flatness Error for 50 MHz below as the 50 MHz Ref Amptd:
50 MHz Ref Amptd: dB

28. Calculate the Setup Change Error (error due to changing the test setup from
using a synthesized sweeper to using a function generator) as follows:

a Record the Flatness Error from Table 2-61 at 10 MHz using the function
generator as FlatErrorgg:

FlatErrorgg= dB

b. Record the Flatness Error from Table 2-61 at 10 MHz using the synthesized
sweeper as FlatErrorgg:

FlatErrorgg= dB

Chapter 2 201



Performance Verification Tests

26. Frequency Response (Preamp On): Agilent E7402A

C. Subtract FlatErrorgg from FlatErrorgg and record the result as the Setup
Change Error:
Setup Change Error = FlatError g — FlatErrorgg

Setup Change Error =

dB

29. For frequencieslessthan 10 MHz cal culate the Flathess Relative to 50 MHz for

each frequency in Table 2-61 as follows:

Flatness Relative to 50 MHz = Flatness Error — 50 MHz Ref Amptd — Setup Change Error

Table 2-61

For example, if Flatness Error is—0.30 dB, 50 MHz Ref Amptd is 0.15dB, and
Setup Change Error is—0.19 dB, Flatness Relative to 50 MHz would be —0.26

dB.

30. For frequencies 10 MHz and greater, cal cul ate the Flatness Relative to 50 MHz

for each frequency in Table 2-61 as follows:

Flatness Relative to 50 MHz = Flatness Error — 50 MHz Ref Amptd

For example, if Flatness Error is—0.30 dB and 50 MHz Ref Amptd is 0.15 dB,
Flatness Relative to 50 MHz would be —0.45 dB.

Frequency Response Worksheet, Preamp On

Frequency

Current
Channel B
Reading

Mkr1 Amptd

Splitter
Tracking
Error

Flatness Error

Flatness
Relative to 50
MHz

1MHz

5MHz

10 MHZ?

10 MHZ?

20 MHz

50 MHz

0 dB (Ref)

75 MHz

175 MHz

275 MHz

375 MHz

475 MHz

575 MHz

675 MHz

775 MHz
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Frequency

Current
Channel B
Reading

Mkr1 Amptd

Splitter
Tracking
Error

Flatness Error

Flatness
Relativeto 50
MHz

825 MHz

875 MHz

925 MHz

975 MHz

1025 MHz

1075 MHz

1175 MHz

1275 MHz

1375 MHz

1500 MHz

1525 MHz

1675 MHz

1725 MHz

1775 MHz

1825 MHz

1875 MHz

1925 MHz

1975 MHz

2025 MHz

2125 MHz

2325 MHz

2525 MHz

2725 MHz

2925 MHz

2999 MHz

a. Thisentry isfor data taken with the function generator as source.
b. Thisentry isfor data taken with the synthesized sweeper as source.
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Test Results

1

Record the most positive number from the Flatness Relative to 50 MHz column
of Table 2-61 as the Maximum Response for Band 0 in Table 2-62.

Record the most negative number from the Flatness Relative to 50 MHz
column of Table 2-61 as the Minimum Response for Band 0 in Table 2-62.

For Band 0 in Table 2-62, subtract the Minimum Response value from the
Maximum Response value and record the result in the Peak-to-Peak Response
column.

Note the most positive number from the Flatness Relative to 50 MHz column
of Table 2-61 for frequencies between 800 MHz and 1.0 GHz. Record this
number in Table 2-62 as the Maximum Response for Band OA.

Note the most negative number from the Flatness Relative to 50 MHz column
of Table 2-61 for frequencies between 800 MHz and 1.0 GHz. Record this
number in Table 2-62 as the Minimum Response for Band OA.

For Band OA in Table 2-62, subtract the Minimum Response value from the
Maximum Response value and record the result in the Peak-to-Peak Response
column.

Note the most positive number from the Flatness Relative to 50 MHz column
of Table 2-61 for frequencies between 1.7 GHz and 2.0 GHz. Record this
number in Table 2-62 as the Maximum Response for Band 0B.

Note the most negative number from the Flatness Relative to 50MHz column
of Table 2-61 for frequencies between 1.7 GHz and 2.0 GHz. Record this
number in Table 2-62 as the Minimum Response for Band 0B.

For Band OB in Table 2-62, subtract the Minimum Response value from the
Maximum Response value and record the result in the Peak-to-Peak Response
column.

10. Transfer the values entered in Table 2-62 to the test record in this guide.

11. The frequency response test is now compl ete.

Table 2-62 Freguency Response Results
Maximum Response Minimum Response Peak-to-Peak Response
Band Test Record Test Record Test Record

dB Entry dB Entry dB Entry

0 1) 2) 3)

0A 4) 5) 6)

0B 7 8) 9)
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27. Frequency Response (Preamp On): Agilent E7403A,
E7404A, and E7405A

This test measures the amplitude error of the analyzer as afunction of frequency.
The output of a source is fed through a power splitter to a power sensor and the
analyzer. The power level of the sourceis adjusted at 50 MHz to place the
displayed signal at approximately —32 dBm. At each new source frequency and
analyzer center frequency, the power level of the source is adjusted to place the
signal at approximately

-32dBm.

For improved amplitude accuracy the power splitter is characterized using a power
sensor (the “reference” sensor) connected to one power splitter output port. The
other power splitter output port connects to the “buried” sensor; it is not removed
from the power splitter. Once the characterization is done, the reference sensor is
removed and replaced by the analyzer.

This procedure only tests frequency response with the internal preamplifier turned
on. Perform the “ Frequency Response” procedure to test all other frequency
response specifications.

Therelated adjustment for this performance test is“ Frequency Response.”

Equipment Required

Function generator

Synthesized sweeper

Power meter

RF power sensor (2 required)

20 dB fixed attenuator

Power splitter

Cable, Type-N (m), 183 cm

Cable, BNC, 120 cm

Adapter, Type-N (m) to Type-N (m)
Adapter, Type-N (m) to BNC (f)

Additional Equipment for Option BAB
Adapter, Type-N (m) to APC 3.5 (f)

Procedure

Sour ce/Splitter Characterization

1. Connect one RF power sensor to Channel A of the power meter. Thiswill be
the “reference” sensor. Connect the other RF power sensor to Channel B of the
power meter. Thiswill be the “buried” sensor.

2. Zero and calibrate both power sensors.
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Figure 2-40

Performance Verification Tests
27. Frequency Response (Preamp On): Agilent E7403A, E7404A, and E7405A

3. On the power meter, set the Channel A calibration factor to the calibration
factor of the reference sensor at 1 MHz.

4. On the power meter, set the Channel B calibration factor to 100%. Do not
change this calibration factor during this test.

5. Connect the equipment as shown in Figure 2-40. Use the function generator as
the source. Note that the reference sensor connects to the 20 dB fixed
attenuator.

Source/Splitter Characterization Setup

SYNTHESIZED
SWEEPER

Channel
B

Output |
' BURIED
' POWER
— l SENSOR
ECECEEEHK i ] REFERENCE
Output '
FUNCTION \" > e POWER
GENERATOR POWER
SPLITTER

wh922a

20 dB
Fixed Attenuator

6. Set the function generator frequency to 1 MHz and amplitude to 446 mV rms
(approximately 6 dBm).

7. Adjust the source amplitude to obtain a Channel A power meter reading of —20
dBm +0.1 dB.

8. Record the Channel A and Channel B power meter readingsin Table 2-63.
9. Tune the source to the next frequency in Table 2-63.

10. On the power meter, set the Channel A calibration factor to the calibration
factor of the reference sensor for the current source frequency.

11. Adjust the source amplitude to obtain a Channel A power meter reading of —20
dBm 0.1 dB.

12. Record the Channel A and Channel B power meter readingsin Table 2-63.
13. Repeat step 9 through step 12 for frequencies up through 10 MHz.
14. Repl ace the function generator with the synthesized sweeper.

15. Set the synthesized sweeper CW frequency to 10 MHz and the amplitude to 6
dBm.
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16. Adjust the synthesized sweeper power level to obtain a Channel A power meter
reading of —20 dBm +0.1 dB.

17.Record the synthesized sweeper power level and both Channel A and Channel
B power meter readingsin Table 2-63.

18. Repeat step 9 through step 12 for each remaining frequency in
Table 2-63.

19.For each entry in Table 2-63, calculate the Splitter Tracking Error asfollows:
Splitter Tracking Error = Channel A Power — Channel B Power

For example, if Channel A Power is—20.3 dBm and Channel B power is—0.23
dBm, the splitter tracking error is—20.07 dB.

Source/Splitter Characterization

Power Meter Reading Splitter

Tracking Error

Frequency
Channd A Channel B

1 MHz

5MHz

10 MHZ2

10 MHZP

20 MHz

50 MHz

75 MHz

175 MHz

275 MHz

375 MHz

475 MHz

575 MHz

675 MHz

775 MHz

825 MHz

875 MHz

925 MHz

975 MHz
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Table 2-63 Sour ce/Splitter Characterization

Power Meter Reading Splitter

Tracking Error

Frequency
Channd A Channel B

1025 MHz

1075 MHz

1175 MHz

1275 MHz

1375 MHz

1500 MHz

1525 MHz

1675 MHz

1725 MHz

1775 MHz

1825 MHz

1875 MHz

1925 MHz

1975 MHz

2025 MHz

2125 MHz

2325 MHz

2525 MHz

2725 MHz

2925 MHz

2999 MHz

a. Thisentry isfor datataken with the function generator as
source.

b. Thisentry isfor datataken with the synthesized sweeper
as source.

M easuring Frequency Response, Preamp On

1. Referto Figure 2-41. Remove the reference sensor (Channel A sensor) from the
20 dB fixed attenuator. Connect the 20 dB fixed attenuator to the 50 Q Input of
the analyzer using an adapter. Do not use a cable.

208 Chapter2



Performance Verification Tests
27. Frequency Response (Preamp On): Agilent E7403A, E7404A, and E7405A

Figure 2-41 Frequency Response Test Setup, Preamp On
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2. Set the source frequency to 10 MHz.
3. Set the source power level to—6 dBm.

4. PressPreset on the analyzer. Pressthe Factory Preset softkey, if itis
displayed. Set the controls as follows:

FREQUENCY, Center Freq, 10 MHz

CF Step, 100 MHz

SPAN, 20 kHz

Input/Output (or Input), Coupling, (DC) (Agilent E7403A, E7404A, or any
model with Option UKB)

AMPLITUDE, More, Int Preamp, On

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
AMPLITUDE, Ref Level,-30 dBm

Attenuation, 0 dB (Man)

Scale/Div, 2 dB

BW/Avg, Res BW, 3 kHz (Man)

Video BW, 3 kHz (Man)

5. Onthe analyzer, press Peak Search (or Search).

6. Adjust the source power level to obtain a marker amplitude reading on the
analyzer of —32.00 dBm 0.2 dB.

7. Record the current Channel B power reading in Table 2-64 as the Current
Channel B Reading for ac or dc coupling, as appropriate. If the analyzer does
not have switchable ac/dc coupling, enter all datainto the dc columns.

8. Record the marker (Mkr1) amplitude reading in Table 2-64.
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9. Set the sourceto the next frequency listed in Table 2-64.
10. Set the analyzer center frequency to the next frequency listed in Table 2-64.
11. On the analyzer, press Peak Search (or Search).

12. Adjust the source power level to obtain a marker amplitude reading on the
analyzer of —32.00 dBm 0.2 dB.

13. Record the current Channel B power reading in Table 2-64 as the current
Channel B reading in the ac or dc column, as appropriate.

14. Record the marker (Mkr1) amplitude reading in Table 2-64.

15. Repeat step 9 through step 14 for each remaining frequency in
Table 2-64.

16.If theanayzer isan Agilent E7405A with Option UKB and isbeing tested in ac
coupled mode, continue with step 26. These analyzers are specified only down
to 10 MHz in ac coupled mode.

17. Replace the synthesized sweeper with the function generator.

18. Set the function generator amplitude to 112 mV rms (—6 dBm, or —12 dBm plus
nominal power splitter insertion 10ss).

19. Set the function generator frequency to 1 MHz.
20. Set the analyzer center frequency to 1 MHz.
21.0n the analyzer, press Peak Search (or Search).

22. Adjust the function generator amplitude to obtain a marker amplitude reading
of 00 dBm +£0.2 dB.

23.Record the current Channel B power reading in Table 2-64 as the current
Channel B reading.

24. Record the analyzer marker (Mkr1) amplitude reading in Table 2-64 as marker
(Mkr1) amplitude.

25. Repeat step 19 through step 24 for frequencies between 1 MHz and 10 MHz.

26.Copy the Splitter Tracking Error values from Table 2-63 into
Table 2-64.

27.Calculate the Flatness Error for each frequency in Table 2-64 as follows:

Flatness Error = Mkrl Amptd g, — Current Channel B 45,,, — Splitter Tracking Error 45

For example, if marker (Mkr1) Amptd is—33.32 dBm, Current Channel B is
—12.4 dBm, and Splitter Tracking Error is—20.07 dB, Flatness Error would be
—0.85 dB.

28. Record the Flatness Error for 50 MHz below as the 50 MHz Ref Amptd:
50 MHz Ref Amptd:
29.1f theanalyzer isan Agilent E7405A with Option UKB and isbeing tested in ac

210 Chapter 2



Performance Verification Tests
27. Frequency Response (Preamp On): Agilent E7403A, E7404A, and E7405A

coupled mode, continue with step 31. Calculate the Setup Change Error (error
due to changing the test setup from using a synthesized sweeper to using a
function generator) as follows:

a. Record the Flatness Error from Table 2-64 at 10 MHz using the function
generator as FlatErrorgg:

FlatErrorgg= dB

b. Record the Flatness Error from Table 2-64 at 10 MHz using the synthesized
sweeper as FlatErrorgg:

FlatErrorgg= dB
C. Subtract FlatErrorgg from FlatErrorgg and record the result as the Setup
Change Error:

Setup Change Error = FlatErrorgg — FlatErrorgg

Setup Change Error = daB
30. For frequencieslessthan 10 MHz cal culate the Flatness Rel ative to 50 MHz for
each frequency in Table 2-64 as follows:

Flatness Relative to 50 MHz = Flatness Error — 50 MHz Ref Amptd — Setup Change Error

For example, if Flatness Error is—0.30 dB, 50 MHz Ref Amptd is0.15 dB, and
Setup Change Error is—0.19 dB, Flatness Relativeto 50 MHz would be —0.26
dB.

31. For frequencies 10 MHz and greater, calcul ate the Flatness Relative to 50 MHz
for each frequency in Table 2-64 as follows:

Flatness Relative to 50 MHz = Flatness Error — 50 MHz Ref Amptd

For example, if Flatness Error is—0.30 dB and 50 MHz Ref Amptd is 0.15 dB,
Flatness Relative to 50 MHz would be -0.45 dB.
32. Replace the function generator with the synthesized sweeper.

33.1f the analyzer isan Agilent E7405A with Option UKB then repeat step 2
through step 31 using ac coupled mode.
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Frequency Response Workshest, Preamp On

Freq.
(MH2)

Splitter
Tracking
Error

Current

Channel B

Reading

Marker (Mkr1)

Amptd

Flatness Error

Flatness
Relativeto
50 MHz

dc

ac

dc

ac

dc

ac

dc ac

1a

5a

10°

20

50

0dB 0dB
(ref) (ref)

75

175

275

375

475

575

675

775

825

875

925

975

1025

1075

1175

1275

1375

1500

1525

1675
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Frequency Response Worksheet, Preamp On

Freq.
(MH2)

Splitter
Tracking
Error

Current Flatness
Channel B Mar'lgirq (mkrl) Flatness Error Relativeto
Reading P 50 MHz

dc ac dc ac dc ac dc ac

1725

1775

1825

1875

1925

1975

2025

2125

2325

2525

2725

2925

2999

a. Thisfrequency is not tested on Agilent E7405A analyzers with Option UKB when in ac cou-
pled mode.

b. Thisentry isfor data taken with the function generator as source.

c¢. Thisentry isfor data taken with the synthesized sweeper as source.

Test Results

1

Record the most positive number from the Flatness Relative to 50 MHz (dc)
column of Table 2-64 as the Maximum Response for Band 0 in Table 2-65.

Record the most negative number from the Flatness Relative to 50 MHz (dc)
column of Table 2-64 as the Minimum Response for Band 0 in Table 2-65.

For Band 0 in Table 2-65, subtract the Minimum Response vaue from the
Maximum Response value and record the result in the Peak-to-Peak Response
column.

If the analyzer isan Agilent E7403A then continue with step 8. Otherwise,
transfer the values entered in Table 2-65 to the test record in this guide; the
frequency response test is now complete.

If the analyzer is an Agilent E7404A then continue with step 8. Otherwise,
transfer the values entered in Table 2-65 to the test record in this guide; the
frequency response test is now complete.
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6. If theanayzer isan Agilent E7405A and does not have Option UKB then
continue with step 8. Otherwise, transfer the values entered in Table 2-65 to the
test record in this guide; the frequency response test is now complete.

7. If theanayzer isan Agilent E7405A with Option UKB, continue with step 16.

8. Note the most positive number from the Flatness Relative to 50 MHz (dc)
column of Table 2-64 for frequencies between 800 MHz and 1.0 GHz. Record
the number in Table 2-65 as the Maximum Response for Band OA.

9. Note the most negative number from the Flatness Relative to 50 MHz (dc)
column of Table 2-64 for frequencies between 800 MHz and 1.0 GHz. Record
the number in Table 2-65 as the Minimum Response for Band OA.

10. For Band OA in Table 2-65, subtract the Minimum Response value from the
Maximum Response value and record the result in the Peak-to-Peak Response
column.

11. Note the most positive number from the Flatness Relative to 50 MHz (dc)
column of Table 2-64 for frequencies between 1.7 GHz and 2.0 GHz. Record
the number in Table 2-65 as the Maximum Response for Band OB.

12. Note the most negative number from the Flatness Relative to 50 MHz (dc)
column of Table 2-64 for frequencies between 1.7 GHz and 2.0 GHz. Record
the number in Table 2-65 as the Minimum Response for Band 0B.

13.For Band OB in Table 2-65, subtract the Minimum Response vaue from the
Maximum Response value and record the result in the Peak-to-Peak Response
column.

14. Transfer the values entered in Table 2-65 to the test record in this guide.
15. The frequency response (preamp on) test is now compl ete.

Table 2-65 Frequency Response Results, dc Coupled
Maximum Response Minimum Response Peak-to-Peak Response
Band Test Record Test Record Test Record
dB Entry dB Entry dB Entry
0 1) 2) 3)
0A 4) 5) 6)
0B 7) 8) 9

16. Note the most positive number from the Flatness Relative to 50 MHz (&c)
column of Table 2-64. Record the number in Table 2-66 as the Maximum
Response for Band O.

17.Note the most negative number from the Flatness Relative to 50 MHz (ac)
column of Table 2-64. Record the number in Table 2-66 as the Minimum
Response for Band 0.

18.For Band 0 in Table 2-66, subtract the Minimum Response value from the
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Maximum Response value and record the result in the Peak-to-Peak Response
column.

19. Note the most positive number from the Flatness Relative to 50 MHz (ac)
column of Table 2-64 for frequencies between 800 MHz and 1.0 GHz. Record
the number in Table 2-66 as the Maximum Response for Band OA.

20. Note the most negative number from the Flatness Relative to 50 MHz (ac)
column of Table 2-64 for frequencies between 800 MHz and 1.0 GHz. Record
the number in Table 2-66 as the Minimum Response for Band OA.

21.For Band OA in Table 2-66, subtract the Minimum Response value from the
Maximum Response value and record the result in the Peak-to-Peak Response
column.

22. Note the most positive number from the Flatness Relative to 50 MHz (ac)
column of Table 2-64 for frequencies between 1.7 GHz and 2.0 GHz. Record
the number in Table 2-66 as the Maximum Response for Band OB.

23.Note the most negative number from the Flatness Relative to 50 MHz (ac)
column of Table 2-64 for frequencies between 1.7 GHz and 2.0 GHz. Record
the number in Table 2-66 as the Minimum Response for Band 0B.

24.For Band OB in Table 2-66, subtract the Minimum Response value from the
Maximum Response value and record the result in the Peak-to-Peak Response
column.

25. Transfer the values entered in Table 2-66 to the test record in this guide.
26. The frequency response (preamp on) test is now complete.

Table 2-66 Freguency Response Results, Agilent E7405A Option UKB
Maximum Response Minimum Response Peak-to-Peak Response
Band Test Record Test Record Test Record
dB dB dB
Entry Entry Entry
0 10) 11) 12)
0A 13) 14) 15)
0B 16) 17) 18)
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28. Other Input-Related Spurious Responses. Agilent
E7401A

This test measures the ability of the analyzer to reject image and multiple
responses. A synthesized source and the analyzer are set to the same frequency and
the amplitude of the sourceis set to —20 dBm. A marker amplitude referenceis set
on the analyzer. The source is then tuned to several different frequencies which
should generate image and multiple responses. At each source frequency, the
source amplitude is set to —20 dBm and the amplitude of the responsg, if any, is
measured using the analyzer marker functions.

There are no related adjustment procedures for this performance test.

Equipment Required

Synthesized signal generator
Power meter

RF power sensor

Adapter, Type-N (f) to APC 3.5 (f)
Adapter, Type-N (f) to Type-N (f)
Cable, Type-N, 152-cm (60-in)

Procedure

1. Zero and calibrate the power meter and RF power sensor in log mode (power
reads out in dBm), as described in the power meter operation manual. Enter the
500 MHz calibration factor of the power sensor into the power meter.

2. Press Preset on the synthesized sweeper and set the controls as follows:

CW, 542.8 MHz
POWER LEVEL, -10 dBm

3. Connect the equipment as shown in Figure 2-42 with the output of the
synthesi zed sweeper connected to the power sensor using an adapter between
the cable and the power sensor.

4. Adjust the power level of the synthesized sweeper for a—10 dBm +0.1 dB
reading on the power meter.

5. On the synthesized sweeper, press SAVE, 1.
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Figure 2-42
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Other Input Related Spurious Responses Power Setting Setup
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POWER
Type-N SENSOR
Cable

ADAPTER
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6. Set the CW frequency on the synthesized sweeper to 510.7 MHz.

7. Adjust the synthesized sweeper power level for a—10 dBm +0.1 dB reading on
the power meter.

8. On the synthesized sweeper, press SAVE 2.
9. Enter the 1 GHz calibration factor for the power sensor into the power meter.
10. Set the CW frequency on the synthesized sweeper to 1310.7 MHz.

11. Adjust the synthesized sweeper power level for a—10 dBm 0.1 dB reading on
the power meter.

12.0n the synthesized sweeper, press SAVE 3.
13. Enter the 100 MHz calibration factor of the power sensor into the power meter.
14. Set the CW frequency of the synthesized sweeper to 100 MHz.

15. Adjust the synthesized sweeper power level for a—10 dBm +0.1 dB reading on
the power meter.

16. On the synthesized sweeper, press SAVE 4.
17. Set the CW frequency on the synthesized sweeper to 500 MHz.

18. Adjust the power level of the synthesized sweeper for a—10 dBm +0.1 dB
reading on the power meter.

19. Connect the synthesi zed sweeper to the Input of the analyzer using the
appropriate cable and adapters. See Figure 2-43.
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Figure 2-43
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20.Press Preset on the analyzer. Press the Factory Preset softkey, if itis
displayed. Set the controls asfollows:

FREQUENCY, Center Freq, 500 MHz

SPAN, 200 kHz

AMPLITUDE, Attenuation, 10 dB (Man)

BW/Avg, Res BW, 1 kHz

Peak Search (or Search), Marker —, Mkr — Ref Lvl
Peak Search (or Search), Marker, Delta

Single

21.0n the synthesized sweeper, press RECALL, 1.
22.0n the analyzer, press Single and wait for the completion of a new sweep.

23.0n the analyzer, press Peak Search (or Search), and record the marker delta
(A Mkr1) amplitude in the performance verification test record asindicated in
Table 2-67.

24.0n the synthesized sweeper, press RECALL, 2.
25.0n the analyzer, press Single and wait for the completion of a new sweep.

26.0n the analyzer, press Peak Search (or Search), record the marker delta (A
Mkr1) amplitude in the performance verification test record asindicated in
Table 2-67.

27.0n the synthesized sweeper, press RECALL, 4.
28.0n the analyzer press the following keys:

FREQUENCY, Center Freq, 100 MHz
AMPLITUDE, 102 dBuV
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Marker, Normal

Sweep, Sweep (Cont)

Peak Search (or Search), Meas Tools, Mkr — Ref Lvl
Peak Search (or Search), Meas Tools, Delta

Single

29.0n the synthesized sweeper, press RECALL 3 for aCW frequency of 1310.7
MHz.

30. Press Single on the analyzer and wait for a completion of a new sweep.

31.0ntheanalyzer, press Peak Search (or Search) and record the marker delta (A
Mkr1) amplitude in the performance test record as indicated in Table 2-67.
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Other Input-Related Spurious Responses Wor ksheet

Synthesized Sweeper CW Frequency Test Record
Entry
Save Register CcW Power L evel M 5212 knt:]r: rDl(;Ita
1 542.8 MHZ2 ~10dBm 1)
2 510.7 MHZ" ~10dBm 2)
3 1310.7 MHZ° ~10dBm 3)
4 100 MHz —-10dBm N/A

a Image response
b. Multiple response
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29. Other Input-Related Spurious Responses: Agilent E7402A, E7403A,
E7404A, and E7405A

29. Other Input-Related Spurious Responses. Agilent
E7402A, E7403A, E7404A, and E7405A

This test measures the ability of the analyzer to reject image, multiple, and
out-of-band responses. A synthesized source and the analyzer are set to the same
frequency and the amplitude of the source is set to —10 dBm and —20 dBm. A
marker amplitude referenceis set on the analyzer for each source amplitude
setting. The source is then tuned to several different frequencies which should
generate image, multiple, and out-of-band responses. At each source frequency,
the source amplitude is set to the appropriate amplitude and the amplitude of the
response, if any, is measured using the analyzer marker functions.

There are no related adjustment procedures for this performance test.

Equipment Required

Synthesized sweeper

Power meter

RF power sensor, (Agilent E7402A)

Microwave power sensor (Agilent E7403A, E7404A, E7405A)
RF power splitter (Agilent E7402A)

Microwave power splitter (Agilent E7403A, E7404A, E7405A)
Adapter, Type-N (m) to Type-N (m)

Adapter, Type-N (m) to APC 3.5 (m)

Adapter, APC 3.5 (f) to APC 3.5 (f)

Cable, APC 3.5,91 cm (36 in)

Procedure

Band 0

1. Zero and calibrate the power meter and power sensor in log mode (power reads
out in dBm), as described in the power meter operation manual. Enter the
power sensor 2 GHz calibration factor into the power meter.

2. Preset the synthesized sweeper and set the controls as follows:

Cw, 2000 MHz
POWER LEVEL, -4 dBm

3. Connect the equipment as shown in Figure 2-44. The analyzer providesthe 10
MHz reference for the synthesized sweeper.
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Figure 2-44
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4. Press Preset on the analyzer. Pressthe Factory Preset softkey, if itis
displayed. Set the controls as follows:

FREQUENCY, Center Freq, 2 GHz

SPAN, 200 kHz

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
AMPLITUDE, Ref Level —-10 dBm

AMPLITUDE, Attenuation 0 dBm (Man)

BW/Avg, Res BW, 1 kHz

5. Adjust the synthesized sweeper power level for a—10 dBm +0.1 dB reading on
the power meter.

6. Onthe anayzer, press Single, and wait for the sweep to finish. Then press
following keys:

Marker, Select Marker (1)
Peak Search (or Search)
Marker

Delta

The signal peak might be slightly above the reference level, but the marker
function can still make an accurate measurement.

7. Adjust the synthesi zed sweeper power level for a—20 dBm +0.1 dB reading on
the power meter.

8. Onthe analyzer, press Single, and wait for the sweep to finish. Press following
keys:

Marker, Select Marker (2)
Peak Search (or Search)
Marker

Delta

9. Ontheanayzer, press AMPLITUDE, Ref Level, —30 dBm.
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NOTE

Performance Verification Tests

29. Other Input-Related Spurious Responses: Agilent E7402A, E7403A,
E7404A, and E7405A

10. Repeat step athrough step h using the datain Table 2-68 for Band 0.
a. Set the synthesized sweeper to the listed CW frequency.

Do not set the synthesized sweeper to frequencies outside the frequency
range of the analyzer.

b. Enter the appropriate power sensor calibration factor into the power meter.

c. Adjust the synthesized sweeper power level until the power meter readingis
equal to the Mixer Level in Table 2-68, +0.1 dB.

d. Onthe anayzer, press Single and wait for the completion of a new sweep.
Then, press Peak Search (or Search).

e. If theMixer Level in Table 2-68 is—20 dBm, press Marker,
Select Marker (2).

f. If the Mixer Level in Table 2-68 is—10 dBm, press Marker,
Select Marker (1).

g. Ontheanayzer, press Peak Search (or Search).

h. Record the delta marker (A Mkr) amplitude reading in Table 2-68 and in the
appropriate entry locations in the performance verification test record.

11. On the anayzer, press the following keys:

Marker, More, Marker All Off
Auto Couple

SPAN, 1 MHz

AMPLITUDE, Ref Level, =10 dBm
AMPLITUDE, Attenuation, 0 dB
Sweep, Sweep (Cont)

End of procedure for Agilent E7402A.

Band 1
12.0n the anayzer, press the following keys:
FREQUENCY, Center Freq, 4 GHz
13.0n the synthesized sweeper, press CW, 4 GHz.
14. Enter the power sensor 4 GHz calibration factor into the power meter.
15.0n the anayzer, press the following keys:

Marker, More, Marker All Off
Amplitude, Presel Center

16. Repeat step 5 through step 11 for the synthesized sweeper CW frequencies
listed in Table 2-68 for Band 1.

End of procedure for Agilent E7403A.
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E7404A, and E7405A

Band 2
17.0n the analyzer, press the following keys:
FREQUENCY, Center Freq, 9 GHz
18. On the synthesized sweeper, press CW, 9 GHz.
19. Enter the power sensor 9 GHz calibration factor into the power meter.
20.0n the analyzer pressthe following keys:

AMPLITUDE, Presel Center
Marker, More, Marker All Off

21. Repeat step 5 through step 11 for the synthesized sweeper CW frequencies
listed in Table 2-68 for Band 2.
End of procedure for Agilent E7404A.

Band 3
22.0n the analyzer, press the following keys:
FREQUENCY, Center Freq, 15 GHz
23.0n the synthesized sweeper, press. CW, 15 GHz.
24.Enter the power sensor 15 GHz calibration factor into the power meter.
25.0n the analyzer press the following keys:

AMPLITUDE, Presel Center
Marker, More, Marker All Off

26. Repeat step 5 through step 11 for the synthesized sweeper CW frequencies
listed in Table 2-68 for Band 3 for the 15 GHz analyzer center frequency.

Band 4
27.0n the analyzer, press:
FREQUENCY, Center Freq, 21 GHz
28.0n the synthesized sweeper, press. CW, 21 GHz.
29. Enter the power sensor 21 GHz calibration factor into the power meter.
30.0n the analyzer, press AMPLITUDE, Presel Center.
31.0n the anayzer, press the following:
Marker, More, Marker All Off

32. Repeat step 5 through step 11 for the synthesized sweeper CW frequencies
listed in Table 2-68 for Band 4 for the 21 GHz analyzer center frequency.
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29. Other Input-Related Spurious Responses: Agilent E7402A, E7403A,

E7404A, and E7405A

Test Record
Analyzer Center | Synthesized Sweeper Mixer Entry
Band Frequency CW Frequency Level A MKr1or
(GH2) (MH2) (dBm) A Mkr2
Amplitude
0 20 2042.82 -20 1)
20 2642.82 -20 2)
2.0 1820.8° -20 3
20 278.5° -20 4)

Note: The following data appl

ies only to the Agilent E7403A, E7404A, and E7405A

0 2.0 5600.0° -10 5)
20 6242.8° -10 6)

1 4.0 404282 20 7)
4.0 4642.82 -20 8)
4.0 3742.9° -20 9
4.0 2242.8° -10 10)

Note: The following data appl

ies only to the Agilent E7404A, and E7405A

2 9.0 0042.82 -20 11)
9.0 9642.82 -20 12)
9.0 4982.1° -20 13)
90 9342 6° -10 14)

Note: The following data applies only to the Agilent E7405A

3 15.0 15042.82 —20 15)
150 15642.8% -20 16)
150 18830.35" —20 17)
150 4151.75° -10 18)

4 21.0 21042.82 -20 19)
21.0 21642.82 -20 20)
21.0 21342.8° -20 21)
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Table 2-68

Performance Verificati

on Tests

29. Other Input-Related Spurious Responses: Agilent E7402A, E7403A,

E7404A, and E7405A

Other Input-Related Spurious Responses

Test Record
Analyzer Center | Synthesized Sweeper Mixer Entry
Band Frequency CW Frequency Level A MKrlor
(GH2) (MHz) (dBm) A Mkr2
Amplitude
21.0 5008.95¢ -10 22)

a. Image response
b. Multiple response
¢. Out-of-band response
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30. Spurious Responses: Agilent E7401A

Thistest is performed in two parts. Part 1 measures third order intermodulation
distortion. Part 2 measures second harmonic distortion.

To test second harmonic distortion, alow passfilter is used to filter the source
output, ensuring that harmonics read by the analyzer are internally generated and
not coming from the source. To measure the distortion products, the power at the
mixer is set 25 dB higher than specified.

For example, if the specification states that with —40 dBm at the input mixer, the
distortion products should be suppressed by >75 dBc, the equivalent second
harmonic intercept (SHI) is>35 dBm(-40 dBm + 75 dBc). Measuring with

—15 dBm at the mixer and verifying the distortion products suppressed by >50 dBc
aso ensures the SHI is>35 dBm (-15 dBm + 50 dBc).

For third order intermodul ation distortion, two signals are combined in a
directional bridge to provide isolation. These two signals are applied to the
analyzer input. The power level of the two signalsis several dB higher than
specified, so the distortion products should be suppressed by |ess than the amount
specified. In this manner, the equivalent third order intercept (TOI) is measured.

For example, if the specification states that with two —30 dBm signals at the input
mixer, the distortion products should be suppressed by >80 dBc, which yields a
third order intercept of >10 dBm (-30 dBm + (80 dBc/2)). Measuring with

—20 dBm at the mixer and verifying the distortion products are suppressed by
>60 dBc, the equivalent TOI isalso >10 dBm (-20 dBm + (60 dBc/2)).

There are no related adjustment procedures for this performance test.

Equipment Required

Synthesized signal generator
Synthesized sweeper

Power meter, dual channel

RF power sensor

Power splitter

Directiona bridge

50 MHz low passfilter

Cable, BNC, 120-cm

Cable, APC 3.5, 91-cm (2 required)
Adapter, Type-N (m) to APC 3.5 (f) (3 required)
Adapter, Type-N (m) to SMA (m)
Adapter, Type-N (m) to BNC (f)
Adapter, Type-N (m) to Type-N (m)
Adapter, SMA (f) to BNC (m)
Adapter, APC 3.5 (f) to APC 3.5 (f)
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Procedure

This performance test consists of two parts:
Part 1: Third Order Intermodulation Distortion
Part 2: Second Harmonic Distortion

Perform Part 1 before Part 2.

Part 1: Third Order Intermodulation Distortion

1. Zero and calibrate the power meter and RF power sensor in log mode (power
reads out in dBm), as described in the power meter operation manual.

2. Connect the equipment as shown in Figure 2-45 with the output of the
directional bridge connected to the power sensor.

Figure 2-45 Third Order Intermodulation Distortion Test Setup
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SIGNAL GENERATOR EMC
Ny

ANALYZER

ADAPTER

ReiOMHz 1 SYNTHESIZED N
Input Y SWEEPER APC 35 &1 SENSOR
L N Cable 3
o oo & i 1 5 DIRECTIONAL
=] e ADAPTER 50 MHz LOW ADAPTER BRIDGE
_____ 8853 PASS FILTER
APC 35
Cable ADAPTER

ADAPTER

cl715b

3. Perform step 4 through step 29 using the information and entries from Table
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Table 2-69
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30. Spurious Responses: Agilent E7401A

2-69. Then continue with step 30 through step 37.

Test Equipment Settings for Testing TOI

F1 F2 Low Pass
TOI Test Filter
(MH2) (MH2) (MH2)

50.0 50.05 50

CAUTION

Narrow ResBW | 50.0 50.05 50

4,

Press Blue Key, Special, 0, 0 on the signal generator. Set the frequency to the
F1 valuefor TOI Test 1 in Table 2-69. Set the amplitude to 4 dBm.

Press PRESET on the synthesized sweeper. Set the CW frequency of the
synthesized sweeper to the F2 value for TOIl Test 1in
Table 2-69. Then press the following:

POWER LEVEL, -10 dBm
RF Off

Enter the power sensor calibration factor for the signal generator frequency into
the power meter.

Adjust the amplitude of the signal generator until the power meter reads —12
dBm 0.1 dB.

Disconnect the power sensor from the directional bridge. Connect the
directional bridge directly to the analyzer input using an adapter (do not use a
cable).

Support the directional bridge and low pass filter to minimize stress on the
analyzer input connector.

0.

Press Preset on the analyzer. Press the Factory Preset softkey, if itis
displayed. Press System, Alignments, Auto Align, Off. Set the analyzer center
frequency to the F1 value for TOI Test 1 in Table 2-69. Then, set the analyzer
by pressing the following keys:

FREQUENCY, CF Step, 50 kHz (Man)

SPAN, 20 kHz

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
AMPLITUDE, Ref Level, -5 dBm

AMPLITUDE, Attenuation, 5 dB (Man)

BW/Avg, 1 kHz (Man)

BWI/Avg, Video BW, 300 Hz (Man)

Peak Search (or Search), More, Search Param, Peak Excursn, 3 dB

10.0On the anayzer, press the following keys:

Peak Search (or Search)
Meas Tools
Mkr — CF, Delta
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11. On the analyzer, press FREQUENCY, Center Freg, T.
12.If the resolution bandwidth is>1kHz, press SPAN, 4 kHz.
13.0n the synthesized sweeper, set the RF On.

14.0n the analyzer, press Peak Search (or Search).

15. On the synthesized sweeper, adjust the power level until the marker delta (A
Mkr1) amplitude reads 0 dB +0.05 dB.

16.0n the analyzer, press: FREQUENCY, V, . The center frequency should now
be lower than the signal generator frequency by the CF Step value.

17. Set the analyzer reference level to —15 dBm.

18.0n the analyzer, press BW/Avg, Average, 20, and wait for “vavg 20" to
appear along the left side of the display.

19.0n the analyzer, press Peak Search (or Search) and record the marker
amplitude reading in Table 2-70 as the Lower Distortion Amplitude.

20.0n the analyzer, press BW/Avg, Average Off.

21.0n the anayzer, increment the center frequency by three times the CF Step
value. Press FREQUENCY, Center Freq, T, T, T. The center frequency should
now be one CF Step value above the synthesized sweeper frequency.

22. Set the synthesized signal generator frequency to F2 asindicated in
Table 2-69.

23. Set the synthesized sweeper CW frequency to Fl asindicated in
Table 2-69.

24.0n the analyzer, press BW/Avg, Average, 20, and wait for Vavg 20 to appear
along the left side of the display.

25.0n the analyzer, press Peak Search (or Search) and record the marker
amplitude reading in Table 2-70 as the Upper Distortion Amplitude.

26.0n the analyzer, press BW/Avg, Average Off.

27.0f the Lower Distortion Amplitude and Upper Distortion Amplitudes recorded
in Table 2-70, enter the most positive value as the Worst Distortion Amplitude
in Table 2-70. For example, if the Upper Distortion Amplitude is—62 dBc and
the Lower Distortion Amplitude is—63 dBc, enter —-62 dBc as the Worst
Distortion Amplitude.

28.Enter —17 dBm asthe Mixer Level in Table 2-70 (12 dBm input power —5 dB
input attenuation).

29. Calculate the equivalent TOI by subtracting one half of the Worst Distortion
Amplitude (in dB) from the Mixer Level . Enter the result in Table 2-70 asthe
Calculated TOI. For example, if the Worst Distortion Amplitudeis—62 dBc and
the Mixer Level is—17 dBm, the Calculated TOI would be;

230 Chapter 2



Performance Verification Tests
30. Spurious Responses: Agilent E7401A

TOl = -17dBm - (—@) = -17dBm+ 31dB = +14dBm
Table 2-70 Third Order Intermodulation Distortion Wor ksheet
L ower Upper Wor st Mixer TeﬂErITtercor d
TOI Test Distortion Distortion Distortion Level y
. . . Calculated
Amplitude Amplitude Amplitude TOI
1 1)
Narrow Res 2)
BW

30. Set synthesized signal generator frequency to the F1 value used in TOI Test 1
of Table 2-69.

31. Set synthesized sweeper CW freguency to the F2 value used in TOI Test 1 of
Table 2-69.

32.Press Preset on the analyzer. Press the Factory Preset softkey, if it is
displayed. Press System, Alignments, Auto Align, Off. Set the analyzer to the
F1 valuefor TOI Test Narrow Res BW in Table 2-69. Then set the analyzer by
pressing the following keys:

FREQUENCY, CF Step, 50 kHz (Man)

SPAN, 20 kHz

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
AMPLITUDE, Ref Level, -5 dBm

AMPLITUDE, Attenuation, 5 dB (Man)

BW/Avg, 1 kHz (Man)

BW/Avg, Video BW, 300 Hz (Man)

Peak Search (or Search), More

Search Param (or Search Criteria), Peak Excursn, 3 dB

33.0n the analyzer, press the following keys:

Peak Search (or Search)
Marker —
Mkr — CF

34. Set the analyzer as follows:

SPAN, 500 Hz
BW/Avg, Res BW, 30 Hz
BW/Avg, Video BW, 10 Hz

35. Repeat step 10 through step 29. Thisisthe TOI test for narrow resolution
bandwidths.

36.0n the analyzer, press System, Alignments, Auto Align, On.
37.Part 1: Third Order Intermodulation Distortion is complete. Continue with Part
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2: Second Harmonic Distortion.

Part 2: Second Harmonic Distortion

1. Set the synthesized signal generator controls as follows:

FREQUENCY, 40 MHz
AMPLITUDE, -10 dBm

2. Connect the equipment as shown in Figure 2-46.

Figure 2-46 Second Harmonic Distortion Test Setup
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3. Press Preset on the analyzer. Press the Factory Preset softkey, if itis
displayed. Set the controls as follows:

FREQUENCY, Center Freq, 40 MHz
SPAN, 1 MHz

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
AMPLITUDE, —10 dBm

Attenuation Auto Man 10 dB

BW/Avg, 30 kHz

4. Adjust the synthesized signal generator amplitude to place the peak of the
signal at the reference level.

5. Set the analyzer control as follows:

SPAN, 50 kHz
BW/Avg, 1 kHz
Video BW Auto Man, 100 Hz

6. Wait for two sweeps to finish, then press the following analyzer keys:

Peak Search (or Search)
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Mkr —, Mkr — CF Step
Marker, Delta
FREQUENCY, Center Freg, T

7. PressPeak Search (or Search). The marker delta (A Mkr1) amplitude reading
is the second harmonic suppression.

8. Calculate the second harmonic intercept (SHI) using the second harmonic
suppression valueread in step 7 as follows:

SHI = -20 dBm - Second Harmonic Suppression

For example, if the second harmonic suppression is—62 dB, the SHI would be
42 dBm:

42 dBm = -20 dBm - (-62 dB)

9. Record the SHI result as Entry 3 in the performance verification test record.
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31. Spurious Responses: Agilent E7402A

Thistest is performed in two parts. Part 1 measures third order intermodulation
distortion; Part 2 measures second harmonic distortion.

To test second harmonic distortion, alow passfilter is used to filter the source
output, ensuring that harmonics read by the analyzer are internally generated and
not coming from the source. To measure the distortion products, the power at the
mixer is set 25 dB higher than specified.

For example, if the specification states that with —30 dBm at the input mixer, the
distortion products should be suppressed by >75 dBc, the equivalent second
harmonic intercept (SHI) is>45 dBm (-30 dBm + 75 dBc). Measuring with

—15 dBm at the mixer and verifying the distortion products suppressed by >60 dBc
also ensures the SHI is>45 dBm (-15 dBm + 60 dBc).

For third order intermodulation distortion, two signals are combined in a
directional bridge to provide isolation. These two signals are applied to the
analyzer input. The power level of the two signalsis several dB higher than
specified, so the distortion products should be suppressed by less than the amount
specified. In this manner, the equivalent third order intercept (TOI) is measured.

For example, if the specification states that with two —30 dBm signals at the input
mixer, the distortion products should be suppressed by >82 dBc, which yields a
third order intercept of >11 dBm (—30 dBm + (82 dBc/2)). Measuring with

—20 dBm at the mixer and verifying the distortion products are suppressed by
>62 dBc, the equivalent TOI isalso >11 dBm (-20 dBm + (62 dBc/2)).

There are no related adjustment procedures for this performance test.

Equipment Required

Synthesized signal generator
Synthesized sweeper

Power meter, dua channel

RF power sensor

Power splitter

Directiona bridge

300 MHz low pass filter

Cable, APC 3.5, 91-cm (2 required)
Cable, BNC, 120-cm

Adapter, Type-N (m) to APC 3.5 (f) (3 required)
Adapter, Type-N (m) to SMA (m)
Adapter, Type-N (m) to BNC (f)
Adapter, Type-N (m) to Type-N (m)
Adapter, SMA (f) to BNC (m)
Adapter, APC 3.5 (f) to APC 3.5 (f)
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Procedure

This performance test consists of two parts:
Part 1: Third Order Intermodulation Distortion
Part 2: Second Harmonic Distortion

Perform Part 1 before Part 2.

Part 1: Third Order Intermodulation Distortion

1. Zero and calibrate the power meter and RF power sensor in log mode (power

reads out in dBm), as described in the power meter operation manual.

Connect the equipment as shown in Figure 2-47 with the output of the
directional bridge connected to the power sensor.

Third Order Intermodulation Distortion Test Setup
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= = POWER
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)
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Cable ADAPTER

ADAPTER

3. Perform step 4 through step 29 using the information and entries from Table
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2-71. Then continue with step 30 through step 37.

Test Equipment Settingsfor TOI

F1 F2 Low Pass
TOI Test Filter
(MH2) (MH2) (MH2)
1 300.0 300.05 300
Narrow Res 300.0 300.05 300
BW

CAUTION

4,

Press Blue Key, Special, 0, 0 on the signal generator. Set the frequency to F1
in Table 2-71 for TOI Test 1. Set the amplitude to 4 dBm.

Press PRESET on the synthesized sweeper, and set the frequency to F2 in Table
2-71 for TOI Test 1. Set the synthesized sweeper controls as follows:

POWER LEVEL, -10 dBm
RF Off

Enter the power sensor calibration factor for the signal generator frequency into
the power meter.

Adjust the amplitude of the signal generator until the power meter reads —12
dBm +0.1 dB.

Disconnect the power sensor from the directional bridge. Connect the
directional bridge directly to the analyzer input using an adapter (do not use a
cable).

Support the directional bridge and low pass filter to minimize stress on the
analyzer input connector.

0.

Press Preset on the analyzer. Press the Factory Preset softkey, if itis
displayed. Press System, Alignments, Auto Align, Off. Set the analyzer center
frequency to the F1 value for TOI Test 1 in Table 2-71. Then, set the analyzer
by pressing the following keys:

FREQUENCY, CF Step, 50 kHz (Man)

SPAN, 20 kHz

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
AMPLITUDE, Ref Level, -5 dBm

AMPLITUDE, Attenuation, 5 dB (Man)

BW/Avg, 1 kHz (Man)

BW/Avg, Video BW, 300 Hz (Man)

Peak Search (or Search), More

Search Param (or Search Criteria), Peak Excursn, 3 dB

10.0On the analyzer, press the following keys:

Peak Search (or Search)
Marker —»
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Mkr —» CF
Delta

11. On the analyzer, press: FREQUENCY, Center Freqg, T.
12.1f the resolution bandwidth is>1 kHz, press: SPAN, 4 kHz.
13.0n the synthesized sweeper, set the RF on.

14.0n the anayzer, press Peak Search (or Search).

15.On the synthesized sweeper, adjust the power level until the marker delta (A
Mkr1) amplitude reads 0 dB +0.05 dB.

16.0n the analyzer, press FREQUENCY, Center Freg, 1, {. The center frequency
should now be lower than the signal generator frequency by the CF Step value.

17. Set the analyzer reference level to —15 dBm.

18.0n the anayzer, press. BW/Avg, Average, 20, and wait for “vavg 20” to
appear along the |eft side of the display.

19.0n the analyzer, press Peak Search (or Search) and record the marker
amplitude reading in Table 2-72 as the Lower Distortion Amplitude.

20.0n the analyzer, press. BW/Avg, Average Off.

21.0n the analyzer, press FREQUENCY, Center Freq, T, T, T. The center
frequency should now be one CF Step value above the synthesized sweeper
frequency.

22. Set the synthesized signal generator frequency to F2 asindicated in
Table 2-71.

23. Set the synthesized sweep CW frequency to F1 asindicated in
Table 2-71.

24.0n the analyzer, press BW/Avg, Average, 20, and wait for “vavg 20" to
appear along the |eft side of the display.

25.0n the analyzer, press Peak Search (or Search) and record the marker
amplitude reading in Table 2-72 as the Upper Distortion Amplitude.

26.0n the analyzer, press BW/Avg, Average Off.

27.0f the Lower Distortion Amplitude and Upper Distortion Amplitudes recorded
in Table 2-72, enter the most positive value as the Worst Distortion Amplitude
in Table 2-72. For example, if the Upper Distortion Amplitude is—62 dBc and
the Lower Distortion Amplitude is—63 dBc, enter —62 dBc as the Worst
Distortion Amplitude.

28.Enter =17 dBm asthe Mixer Level in Table 2-72 (—12 dBm input power -5 dB
input attenuation).

29. Calculate the equivalent TOI by subtracting one half of the Worst Distortion
Amplitude (in dB) from the Mixer Level (in dBm). Enter the result in Table
2-72 asthe Cdculated TOI. For example, if the Worst Distortion Amplitudeis
—62 dBc and the Mixer Level is—17 dBm, the Calculated TOI would be:
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TOl = -17dBm - (—

=)

= -17dBm+ 31 dB

+14 dBm

Table 2-72 Third Order Intermodulation Distortion Wor ksheet
TOI Test L ower Upper Wor st Mixer | Test Record Entry
Distortion Distortion Distortion Level Calculated TOI
Amplitude Amplitude Amplitude
1 1)
Narrow Res 2)
BW

30. Set synthesized signal generator frequency to F1 asindicated in Table 2-71 for
TOI Test 1.

31. Set synthesized sweeper CW frequency to F2 asindicated in
Table 2-71 for TOI Test 1.

32.Press Preset on the analyzer. Press the Factory Preset softkey, if itis
displayed. Press System, Alignments, Auto Align, Off. Set the analyzer center
frequency to the F1 value for TOI Test Narrow Res BW in Table 2-71. Then,
set the analyzer by pressing the following keys:

FREQUENCY, CF Step, 50 kHz (Man)

SPAN, 20 kHz

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
AMPLITUDE, Ref Level, -5 dBm

AMPLITUDE, Attenuation, 5 dB (Man)

BW/Avg, 1 kHz (Man)

BW/Avg, Video BW, 300 Hz (Man)

Peak Search (or Search), More,

Search Param (or Search Criteria), Peak Excursn, 3 dB

33.0n the anayzer, press the following keys:

Peak Search (or Search)
Marker —
Mkr — CF

34. Set the analyzer as follows.

SPAN, 500 Hz
BW/Avg, Res BW, 30 Hz
Video BW, 10 Hz

35. Repeat step 10 through step 29. Thisisthe TOI test for narrow resolution
bandwidths.

36.0n the analyzer, press System, Alignments, Auto Align, On.

37.Part 1: Third Order Intermodulation Distortion is complete. Continue with Part
2: Second Harmonic Distortion.
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Part 2: Second Harmonic Distortion

1. Zero and calibrate the power meter and RF power sensor. Enter the power
sensor 300 MHz calibration factor into the power meter.

Measuring the 300 MHz Frequency Response Error

2. PressPreset on the analyzer. Press the Factory Preset softkey, if itis
displayed. Set the controls as follows:

FREQUENCY, Center Freq, 300 MHz
SPAN, 10 MHz

3. Connect the equipment as shown in Figure 2-48, with the output of the
synthesized sweeper connected to the power splitter input and the power
splitter outputs connected to the analyzer and power sensor.

Figure 2-48 Second Harmonic Distortion Test Setup
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4. Preset the synthesized sweeper and set the controls as follows:

Cw, 300 MHz
POWER LEVEL, 0 dBm

On the analyzer, press Peak Search (or Search), Marker, Delta.
Record the power meter reading at 300 MHz in Table 2-73.
Set the synthesized sweeper CW to 600 MHz.

© N o o0

On the analyzer, press FREQUENCY, Center Freq, 600 MHz, then Peak
Search (or Search).
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9. Adjust the synthesized sweeper power level until the marker delta (A Mkr1)
amplitude reads 0 dB +0.10 dB.

10. Enter the power sensor 600 MHz calibration factor into the power meter.
11. Record the power meter reading at 600 MHz in Table 2-73.

12. Subtract the power meter reading at 600 MHz from the power meter reading at
300 MHz. Record this difference as the 300 MHz Frequency Response Error in
Table 2-73. For example, if the power meter reading at 600 MHz is—6.45 dBm
and the power meter reading at 300 MHz is—7.05 dBm, the 300 MHz
Freguency Response Error would be—0.60 dB:

~0.60 dB = —7.05 dBm—(-6.45 dBm)

Second Harmonic Distortion Wor ksheet

Description M easurement
Power Meter Reading at 300 MHz dBm
Power Meter Reading at 600 MHz dBm
300 MHz Frequency Response Error (FRE) daB
Power Meter Reading at 900 MHz dBm
Power Meter Reading at 1800 MHz dBm
900 MHz Frequency Response Error (FRE) daB

M easuring 900 MHz Frequency Response Error
13.0On the synthesized sweeper, press the following:

CW, 900 MHz
POWER LEVEL, 0 dBm

14.0n the analyzer, press FREQUENCY, Center Freq, 900 MHz.
15. Enter the power sensor 1 GHz calibration factor into the power meter.
16.0On the analyzer, press

Marker, Off
Peak Search (or Search).
Marker, Delta

17. Record the power meter reading in Table 2-73 as the 900 MHz power meter
reading.

18. On the synthesized sweeper, press CW, 1.8 GHz.
19.0n the analyzer, press the following:

FREQUENCY, Center Freq, 1.8 GHz
Peak Search (or Search)

240 Chapter 2



Performance Verification Tests
31. Spurious Responses: Agilent E7402A

AMPLITUDE

20.0n the analyzer, press Peak Search (or Search).

21. Adjust the synthesized sweeper power level until the marker delta (A Mkr1)

amplitude reads 0 dB +0.1 dB.

22.Enter the power sensor 2 GHz calibration factor into the power meter.

23. Record the power meter reading in Table 2-73 asthe 1.8 GHz power meter

reading.

24.0n the analyzer, press Marker, Off.

25. Subtract the power meter reading at 1.8 GHz from the power meter reading at

900 MHz. Record this difference as the 900 MHz Frequency Response Error in
Table 2-73. For example, if the power meter reading at 1.8 GHz is—6.35 dBm
and the power meter reading at 900 MHz is—7.05 dBm, the 900 MHz
Frequency Response Error would be 0.7 dB:

-0.70 dB = -7.05 dBm—(-6.35 dBm)

M easuring the 300 MHz Second Har monic Distortion

1

Connect the equipment as shown in Figure 2-48 using the 300 MHz Low Pass
Filter.

On the synthesized sweeper, press:

Cw, 300 MHz
POWER LEVEL, -10 dBm

3. Enter the power sensor 300 MHz calibration factor into the power meter.

On the analyzer, press the following:

FREQUENCY, Center Freq, 300 MHz

SPAN, 100 kHz

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
AMPLITUDE, Ref Level, -10 dBm

AMPLITUDE, Attenuation, 10 dB (Man)

BWI/Avg, Res BW 1 kHz (Man)

Video BW, 1 kHz (Man)

Markers, Off

Adjust the synthesized sweeper power level until the power meter reading is
—10 dBm +0.2 dB.

On the analyzer, press the following:

Peak Search (or Search), Marker, Delta
FREQUENCY, Center Freq, 600 MHz
BWI/Avg, 10

Wait for the “vavg 10" to appear along the |eft side of the display.
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7. Onthe anayzer, press Peak Search (or Search). The marker delta (A Mkr1)
amplitude is the second harmonic suppression.

8. On the synthesized sweeper, press Marker, Off.

9. Calculate the 300 MHz Second Harmonic Intercept (SHI) using the second
harmonic suppression value read in step 7 and the 300 MHz Frequency
Response Error (FRE) from Table 2-73 asfollows:

300 MHz SHI = - 20 dBm - Second Harmonic Suppression + 300 MHz FRE

For example, if the second harmonic suppression is—59 dB, and the 300 MHz
FRE is—0.60 dB, the SHI would be 38.4 dBm:

38.4dBm = -20dBm - (-59dB) + (-0.60 dB)
10. Record the 300 MHz SHI as Entry 3 in the performance verification test record.

M easuring 900 M Hz Second Harmonic Distortion

1. Replacethe 300 MHz low passfilter with the 1 GHz low passfilter asshownin
Figure 2-48.

2. On the synthesized sweeper, press the following:

CW, 900 MHz
POWER LEVEL, -10 dBm

Enter the power sensor 1 GHz calibration factor into the power meter.
On the analyzer, press FREQUENCY, Center Freq, 900 MHz.

On the analyzer, press Peak Search (or Search).

o a0 ~ w

Adjust the synthesized sweeper power level until the power meter reading is
—10dBm +0.1 dB.

7. Onthe anayzer, press the following:

Peak Search (or Search)
Marker, Delta
FREQUENCY, Center Freq, 1.8 GHz

8. Onthe anayzer, press the following:

AMPLITUDE, Ref Level, —20 dBm
BW/Avg, Video BW, 30 Hz (Man)

9. Ontheanayzer, press BW/Avg, Average, 10 Hz. Wait until “vavg 10” is
displayed along the left side of the display.

10.0n the analyzer, press Peak Search (or Search). The marker delta (A Mkr1)
amplitude reading is the second harmonic suppression.

11. Calculate the 900 MHz Second Harmonic Intercept (SHI) using the second
harmonic suppression value read in step 10 and the 300 MHz Frequency
Response Error (FRE) from Table 2-73 asfollows:

242 Chapter 2



Performance Verification Tests
31. Spurious Responses: Agilent E7402A

900 MHz SHI = — 20 dBm - Second Harmonic Suppression + 900 GHz FRE

For example, if the second harmonic suppression is—73 dB, and the 900 MHz
FRE is 0.70 dB, the SHI would be 52.3 dBm:

52.3dBm = -20dBm - (-73dB) + (-0.70dB)
12. Record the 900 MHz SHI as Entry 4 in the performance verification test record.
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32. Spurious Responses: Agilent E7403A, E7404A, and
E7405A

Thistest is performed in two parts. Part 1 measures third order intermodulation
distortion. Part 2 measures second harmonic distortion.

To test second harmonic distortion, alow passfilter is used to filter the source
output, ensuring that harmonics read by the analyzer are internally generated and
not coming from the source. To measure the distortion products, the power at the
mixer is set 25 dB higher than specified.

A power meter, power sensor, and power splitter are used to characterize the
frequency response of the analyzer so this uncertainty can be eliminated.

For example, if the specification states that with —30 dBm at the input mixer, the
distortion products should be suppressed by >75 dBc, the equivalent second
harmonic intercept (SHI) is>45dBm (—30 dBm + 75 dBc). Measuring with

—15 dBm at the mixer and verifying the distortion products suppressed by >60 dBc
also ensures the SHI is>45 dBm (-15 dBm + 60 dBc).

For third order intermodulation distortion, two signals are combined in a
directional bridge or directional coupler to provideisolation. Thesetwo signals are
applied to the analyzer input. The power level of the two signalsis several dB
higher than specified, so the distortion products should be suppressed by less than
the amount specified. In this manner, the equivalent third order intercept (TOI) is
measured.

For example, if the specification states that with two —30 dBm signals at the input
mixer, the distortion products should be suppressed by >75 dBc, which yields a
third order intercept of >7.5 dBm (-30 dBm + (75 dBc/2)). Measuring with

—20 dBm at the mixer and verifying the distortion products are suppressed by
>55 dBc, the equivalent TOI isalso >7.5 dBm (=20 dBm + (55 dBc/2)).

There are no related adjustment procedures for this performance test.

Equipment Required

Synthesized sweeper (2 required)

Power meter, dua channel

Microwave power sensor

Microwave power splitter

Directional bridge

Directional coupler

300 MHz low pass filter

1 GHz low passfilter

1.8 GHz low pass filter (2 required)

4.4 GHz low pass filter (2 required)

Cable, BNC, 120-cm (48-in)

Cable, APC 3.5, 91-cm (48-in) (2 required)
Adapter, Type-N (m) to APC 3.5 (f) (3 required)
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Adapter, Type-N (m) to SMA (m)
Adapter, Type-N (m) to BNC (f)
Adapter, Type-N (m) to Type-N (m)
Adapter, SMA (f) to BNC (m)
Adapter, APC 3.5 (f) to APC 3.5 (f)

Procedure
This performance test consists of two parts:
Part 1: Third Order Intermodulation Distortion

Part 2: Second Harmonic Distortion
Perform Part 1 before Part 2.

Part 1: Third Order I ntermodulation Distortion

1. Zero and calibrate the power meter and microwave power sensor in log mode
(power reads out in dBm), as described in the power meter operation manual.

2. Connect the equipment as shown in Figure 2-49 using the 300 MHz low pass
filter with the output of the directional bridge connected to the power sensor.

Figure 2-49 Third Order Intermodulation Distortion Test Setup
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3. Perform step 4 through step 29 using the information and entries from Table
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2-74. Then continue with step 31 through step 42.

Table 2-74 Test Equipment Settingsfor TOI
TOI F1 F2 Lov_v Pass Bridge Presdl
Test Filter or Center
(MH2) (MH2) (MH2) Coupler
1 300.0 300.05 300 Bridge No
Narrow Res 300.0 300.05 300 Bridge No
BW
2 5000.0 5000.05 None Coupler Yes
32 8000.0 8000.05 None Coupler Yes
a. Thistest does not apply to the Agilent E7403A.

4. Press PRESET on synthesized sweeper 1. Set the CW frequency to F1 as
indicated in Table 2-74, and set the power level to 4 dBm.

5. Press PRESET on synthesized sweeper 2. Set the CW frequency to F2 as
indicated in Table 2-74, and set the controls as follows:

POWER LEVEL, —10 dBm
RF Off

6. Enter the power sensor calibration factor for F1 into the power meter.

7. Adjust the power level of synthesized sweeper 1 until the power meter reads
—12 dBm +0.1 dB.

8. Disconnect the power sensor from the directional bridge (or directional
coupler). Connect the directional bridge (or directional coupler) directly to the
analyzer input using an adapter (do not use a cable).

CAUTION Support the directional bridge (or directional coupler) and low pass filter to

minimize stress on the analyzer input connector.

9. Press Preset on the analyzer. Press the Factory Preset softkey, if itis
displayed. Press System, Alignments, Auto Align, Off. Set the analyzer center
frequency tothe F1 valuefor TOI Test 1in Table 2-74. Then set the analyzer by
pressing the following keys:

FREQUENCY, CF Step, 50 kHz (Man)

SPAN, 20 kHz

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
AMPLITUDE, Ref Level, -5 dBm

AMPLITUDE, Attenuation, 5 dB (Man)

BW/Avg, 1 kHz (Man)

BW/Avg, Video BW, 300 Hz (Man)

Peak Search (or Search), More

Search Param, Peak Excursn, 3 dB
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10.0On the anayzer, press the following keys:

Peak Search (or Search)
Marker —

Mkr — CF

Delta

11. On the analyzer, Press FREQUENCY, Center Freq, T. The center frequency
should now be equal to synthesized sweeper 2 frequency.

12.1f the resolution bandwidth is>1 kHz, press SPAN, 4 kHz.
13.0n the synthesized sweeper 2, set the RF On.
14.0n the anayzer, press Peak Search (or Search).

15. Adjust the power level of synthesized sweeper 2 until the marker delta (A
Mkr1) amplitude reads 0 dB +0.05 dB.

16.0n the analyzer, press FREQUENCY, Center Freg, 1, {. The center frequency
should now be lower than synthesized sweeper 1 by the CF Step value.

17. Set the analyzer reference level to —15 dBm.

18.0n the analyzer, press BW/Avg, Average, 20, and wait for “vavg 20" to
appear along the |eft side of the display.

19.0n the anayzer, press Peak Search (or Search) and record the marker
amplitude reading in Table 2-75 as the Lower Distortion Amplitude.

20.0n the analyzer, press BW/Avg, Average Off.

21.0n the analyzer, press FREQUENCY, Center Freq, T, T, T. The center
frequency should now be one CF Step value above synthesi zed sweeper 2
frequency.

22. Set synthesized sweeper 1 CW to F2 asindicated in Table 2-74.
23. Set synthesized sweeper 2 CW to F1 asindicated in Table 2-74.

24.0n the analyzer, press BW/Avg, Average, 20, and wait for “vavg 20" to
appear along the left side of the display.

25.0n the analyzer, press Peak Search (or Search) and record the marker
amplitude reading in Table 2-75 as the Upper Distortion Amplitude.

26.0n the analyzer, press BW/Avg, Average Off.

27.0f the Lower Distortion Amplitude and Upper Distortion Amplitudes recorded
in Table 2-75, enter the most positive value as the Worst Distortion Amplitude
in Table 2-75. For example, if the Upper Distortion Amplitude is—62 dBc and
the Lower Distortion Amplitude is—63 dBc, enter —62 dBc as the Worst
Distortion Amplitude.

28.Enter =17 dBm asthe Mixer Level in Table 2-75 (-12 dBm input power —5 dB
input attenuation).

29. Calculate the equivalent TOI by subtracting one half of the Worst Distortion
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Amplitude (in dB) from the Mixer Level (in dBm). Enter the result in Table

2-

75 asthe Calculated TOI. For example, if the Worst Distortion Amplitudeis

—62 dBc and the Mixer Level is—17 dBm, the Calculated TOI would be:

TOl = -17dBm-— (—

%) = -17dBm+31dB = +14 dBm

30. Record the Calculated TOI in the performance verification test record as
specified in Table 2-75.

Table 2-75 Third Order Intermodulation Distortion Wor ksheet
L ower Upper Wor st Mixer Ca].?lg?ted
TOI Test Distortion Distortion Distortion
. . . Level Test Record
Amplitude Amplitude Amplitude Entry
1 1)
Narrow Res 2)
BW
2 3)
3 4)

31. Set synthesized sweeper 1 CW frequency to F1 asindicated in TOI Test 1 of
Table 2-74.

32. Set synthesized sweeper 2 CW frequency to F2 asindicated in TOI Test 1 of
Table 2-74.

33. Press Preset on the analyzer. Press the Factory Preset softkey, if itis
displayed. Press System, Alignments, Auto Align, Off. Set the analyzer center
frequency to the F1 value for TOI Test Narrow Res BW in Table 2-74. Then,
set the analyzer by pressing the following keys:

FREQUENCY, CF Step, 50 kHz (Man)

SPAN, 20 kHz

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
AMPLITUDE, Ref Level, -5 dBm

AMPLITUDE, Attenuation, 5 dB (Man)

BW/Avg, 1 kHz (Man)

BW/Avg, Video BW, 300 Hz (Man)

Peak Search (or Search), More

Search Param (or Search Criteria), Peak Excursn, 3 dB

34.0n the analyzer, press the following keys:

Peak Search (or Search)
Meas Tools

Mkr — CF

SPAN, 500 Hz

BW/Avg, Res BW, 30 Hz
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BW/Avg, Video BW, 10 Hz

35. Repeat step 9 through step 26. Thisisthe TOI test for narrow resolution
bandwidths.

36. See Figure 2-49. Replace the directional bridge with the directional coupler.
The cable from synthesi zed sweeper 1 should be connected directly to the input
of the directional coupler; no low pass filter is required when testing
frequencies >3 GHz.

37.Connect the output of the directional coupler to the power sensor.

38. Repeat step 4 through step 29 using information and entriesfor TOI Test 2in
Table 2-74 and Table 2-75.

39. Connect the output of the directional bridge to the power sensor.

40. Repeat step 4 through step 29 using information and entries for TOI Test 3in
Table 2-74 and Table 2-75.

41.0n the analyzer, press System, Alignments, Auto Align, All.

42.Part 1: Third Order Intermodul ation Distortion is complete. Continue with Part
2: Second Harmonic Distortion.

Part 2: Second Harmonic Distortion

1. Zero and calibrate the power meter and microwave power sensor. Enter the
power sensor 300 MHz calibration factor into the power meter.

Measuring the Noise Level at 6.2 GHz
2. Remove any cables or adapters from the analyzer Input.

3. Press Preset on the analyzer. Press the Factory Preset softkey, if it is
displayed. Set the controls as follows:

FREQUENCY, Center Freq, 6.2 GHz

SPAN, 0 Hz

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
AMPLITUDE, Ref Level, —40 dBm

AMPLITUDE, Attenuation, 10 dB

BW/Avg, Res BW 1 kHz

Video BW, 30 Hz

Sweep, Sweep time, 5s

4. Wait until “vavg 10" isdisplayed along the left side of the display.

5. PressPeak Search (or Search) and record the marker amplitude reading asthe
6.2 GHz Noise Level in Table 2-76.

Measuring 300 MHz Frequency Response Error

1. PressPreset on the analyzer. Pressthe Factory Preset softkey, if itis
displayed. Set the controls as follows:

Chapter 2 249



Performance Verification Tests
32. Spurious Responses: Agilent E7403A, E7404A, and E7405A

FREQUENCY, Center Freq, 300 MHz
SPAN, 10 MHz

2. Connect the equipment as shown in Figure 2-50, with the output of the
synthesized sweeper connected to the power splitter input and the power
splitter outputs connected to the analyzer and power sensor.

Figure 2-50 Second Harmonic Distortion Test Setup
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3. Preset the synthesized sweeper and set the controls as follows:

CW, 300 MHz
POWER LEVEL, 0 dBm

On the analyzer, press Peak Search (or Search), Marker, Delta.
Record the power meter reading at 300 MHz in Table 2-76.
Set the synthesized sweeper CW to 600 MHz.

On the analyzer, press FREQUENCY, Center Freq, 600 MHz, then Peak
Search (or Search).

N o g &
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8. Adjust the synthesized sweeper power level until the marker delta (A Mkr1)
amplitude reads 0 dB +0.10 dB.

9. Enter the power sensor 600 MHz calibration factor into the power meter.
10. Record the power meter reading at 600 MHz in Table 2-76.

11. Subtract the power meter reading at 600 MHz from the power meter reading at
300 MHz. Record this difference as the 300 MHz Frequency Response Error in
Table 2-76. For example, if the power meter reading at 600 MHz is—6.45 dBm
and the power meter reading at 300 MHz is—7.05 dBm, the 300 MHz
Frequency Response Error would be —0.60 dB:

~0.60 dB = ~7.05 dBm—(-6.45 dBm)

Measuring 900 MHz Frequency Response Error
12.0n the synthesized sweeper, press the following:

CW, 900 MHz
POWER LEVEL, 0 dBm

13.0n the anayzer, press FREQUENCY, Center Freq, 900 MHz.
14. Enter the power sensor 1 GHz calibration factor into the power meter.
15.0n the analyzer, press

Marker, Off
Peak Search (or Search).
Marker, Delta

16. Record the power meter reading in Table 2-76 as the 900 MHz power meter
reading.

17.0n the synthesized sweeper, press CW, 1.8 GHz.
18.0n the analyzer, press the following:

FREQUENCY, Center Freq, 1.8 GHz
Peak Search (or Search)
AMPLITUDE

19.0n the anayzer, press Peak Search (or Search).

20. Adjust the synthesized sweeper power level until the marker delta (A Mkr1)
amplitude reads 0 dB +0.1 dB.

21. Enter the power sensor 2 GHz calibration factor into the power meter.

22. Record the power meter reading in Table 2-76 asthe 1.8 GHz power meter
reading.

23.0n the analyzer, press Marker, Off.

24. Subtract the power meter reading at 1.8 GHz from the power meter reading at
900 MHz. Record this difference as the 900 MHz Frequency Response Error in
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Table 2-76. For example, if the power meter reading at 1.8 GHz is—6.35 dBm
and the power meter reading at 900 MHz is—7.05 dBm, the 900 MHz
Freguency Response Error would be—0.7 dB:

-0.70 dB = -7.05 dBm—(-6.35 dBm)

Measuring 1.55 GHz Frequency Response Error
1. On the synthesized sweeper, press the following:

CW, 1.55 GHz
POWER LEVEL, 0 dBm

2. Ontheanayzer, press FREQUENCY, Center Freq, 1.55 GHz.
3. Enter the power sensor 2 GHz calibration factor into the power meter.
4. Ontheanalyzer, press the following:

Marker, Off
Peak Search (or Search)

5. Onthe analyzer, press Peak Search (or Search), Marker, Delta.

6. Record the power meter reading in Table 2-76 asthe 1.55 GHz power meter
reading.

7. On the synthesized sweeper, press CW, 3.1 GHz.
8. Ontheanayzer, press FREQUENCY, Center Freq, 3.1 GHz.
9. Onthe anayzer, press the following:

Peak Search (or Search)
AMPLITUDE
Presel Center

10.0n the analyzer, press Peak Search (or Search).

11. Adjust the synthesized sweeper power level until the marker delta (A Mkr1)
amplitude reads 0 dB +0.1 dB.

12. Enter the power sensor 3 GHz calibration factor into the power meter.

13. Record the power meter reading in Table 2-76 asthe 3.1 GHz power meter
reading.

14.0n the analyzer, press Marker, Off.

15. Subtract the power meter reading at 3.1 GHz from the power meter reading at
1.55 GHz. Record this difference asthe 1.55 GHz Fregquency Response Error in
Table 2-76. For example, if the power meter reading at 3.1 GHz is—6.05 dBm

and the power meter reading at 1.55 GHz is—7.35 dBm, the 3.1 GHz Frequency
Response Error would be —1.2 dB:

-1.2 dB = -7.35 dBm—(-6.15 dBm)

252 Chapter 2



Table 2-76

Performance Verification Tests
32. Spurious Responses: Agilent E7403A, E7404A, and E7405A

Measuring 3.1 GHz Frequency Response Error
1. On the synthesized sweeper, press the following:

CW, 3.1 GHz
POWER LEVEL, 0 dBm

2. Onthe analyzer, press FREQUENCY, Center Freq, 3.1 GHz.
3. Enter the power sensor 3 GHz calibration factor into the power meter.
4. Onthe anayzer, press the following:

Marker, Off

Peak Search (or Search)
AMPLITUDE

Presel Center

5. Onthe analyzer, press Peak Search (or Search), Marker, Delta.

6. Record the power meter reading in Table 2-76 as the 3.1 GHz power meter
reading.

7. On the synthesized sweeper, press CW, 6.2 GHz.
8. Ontheanalyzer, press the following:

FREQUENCY, Center Freq, 6.2 GHz
Peak Search (or Search)
AMPLITUDE

Presel Center

9. Onthe analyzer, press Peak Search (or Search).

10. Adjust the synthesized sweeper power level until the marker delta (A Mkr1)
amplitude reads 0 dB +0.1 dB.

11. Enter the power sensor 6 GHz calibration factor into the power meter.

12. Record the power meter reading in Table 2-76 as the 6.2 GHz power meter
reading.

13.0n the andyzer, press Marker, Off.

14. Subtract the power meter reading at 6.2 GHz from the power meter reading at
3.1 GHz. Record this difference as the 3.1 GHz Frequency Response Error in
Table 2-76. For example, if the power meter reading at 6.2 GHz is—6.05 dBm

and the power meter reading at 3.1 GHz is—7.25 dBm, the 3.1 GHz Frequency
Response Error would be —1.2 dB:

-1.2 dB = -7.25 dBm—(-6.05 dBm)

Second Harmonic Distortion Wor ksheet

Description M easurement

6.2 GHz Noise Level dBm
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Table 2-76 Second Harmonic Distortion Wor ksheet

Description M easurement
Power Meter Reading at 300 MHz dBm
Power Meter Reading at 600 MHz dBm
300 MHz Frequency Response Error (FRE) dB
Power Meter Reading at 900 MHz dBm
Power Meter Reading at 1.8 GHz dBm
900 MHz Frequency Response Error (FRE) dB
Power Meter Reading at 1.55 GHz dBm
Power Meter Reading at 3.1 GHz dBm
1.55 GHz Frequency Response Error (FRE) dB
Power Meter Reading at 3.1 GHz dBm
Power Meter Reading at 6.2 GHz dBm
3.1 GHz Frequency Response Error (FRE) daB

Measuring 300 MHz Second Har monic Distortion

1. Connect the equipment as shown in Figure 2-50 using the 300 MHz Low Pass
Filter.

2. On the synthesized sweeper, press the following:

Cw, 300 MHz
POWER LEVEL, —-10 dBm

3. Enter the power sensor 300 MHz calibration factor into the power meter.
4. Ontheanalyzer, press the following:

FREQUENCY, Center Freq, 300 MHz

SPAN, 100 kHz

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
AMPLITUDE, Ref Level,-10 dBm

AMPLITUDE, Attenuation, 10 dB (Man)

BW/Avg, Res BW 1 kHz (Man)

Video BW, 1 kHz (Man)

Markers, Off

5. Adjust the synthesized sweeper power level until the power meter reading is
—10 dBm +0.2 dB.

6. On the anayzer, press the following:

Peak Search (or Search), Marker, Delta
FREQUENCY, Center Freq, 600 MHz
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BW/Avg, 10
Wait for the “wavg 10" to appear along the |eft side of the display.

On the analyzer, press Peak Search (or Search). The marker delta (A Mkr1)
amplitude is the second harmonic suppression.

Calculate the 300 MHz Second Harmonic Intercept (SHI) using the second
harmonic suppression vaue read in step 7 and the 300 MHz Frequency
Response Error (FRE) from Table 2-76 as follows:

300 MHz SHI = —20 dBm — Second Harmonic Suppression + 300 MHz FRE

0.

For example, if the second harmonic suppression is—59 dB, and the 300 MHz
FRE is—0.60 dB, the SHI would be 38.4 dBm:

+38.4dBm = - 20dBm - (-59 dB) + (-0.60 dB)
Record the 300 MHz SHI as Entry 5 in the performance verification test record.

M easuring 900 M Hz Second Har monic Distortion

1

o g &~ w

Replace the 300 MHz low passfilter with the 1 GHz low passfilter asshownin
Figure 2-50.

On the synthesized sweeper, press the following:

Cw, 900 MHz
POWER LEVEL, -10 dBm

Enter the power sensor 1 GHz calibration factor into the power meter.
On the analyzer, press FREQUENCY, Center Freq, 900 MHz.
On the analyzer, press Peak Search (or Search).

Adjust the synthesi zed sweeper power level until the power meter reading is
—10dBm +0.1 dB.

On the analyzer, press the following:

Peak Search (or Search)
Marker, Delta
FREQUENCY, Center Freq, 1.8 GHz

On the analyzer, press the following:

AMPLITUDE, Ref Level, —20 dBm
BW/Avg, Video BW, 30 Hz (Man)

On the analyzer, press BW/Avg, Average, 10 Hz. Wait until “Vavg 10” is
displayed along the left side of the display.

10.0n the analyzer, press Peak Search (or Search). The marker delta (A Mkr1)

amplitude reading is the second harmonic suppression.

Chapter 2 255



Performance Verification Tests
32. Spurious Responses: Agilent E7403A, E7404A, and E7405A

11. Calculate the 900 MHz Second Harmonic Intercept (SHI) using the second
harmonic suppression value read in step 10 and the 300 MHz Frequency
Response Error (FRE) from Table 2-76 as follows:

900 MHz SHI = —20 dBm — Second Harmonic Suppression + 900 MHz FRE

For example, if the second harmonic suppression is—73 dB, and the 900 MHz
FRE is0.70 dB, the SHI would be 52.3 dBm:

52.3dBm = -20dBm - (-73dB) + (-0.70 dB)
12. Record the 900 MHz SHI as Entry 6 in the performance verification test record.
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Measuring 1.55 GHz Second Har monic Distortion

1. Replacethe 1.GHz low pass filter with the two 1.8 GHz low passfilters as
shown in Figure 2-50. Two filters are necessary to reduce the second harmonics
from the source to less than —100 dBc.

2. On the synthesized sweeper, press the following:

CW, 1.55 GHz
POWER LEVEL, 6 dBm

3. Enter the power sensor 2 GHz calibration factor into the power meter.
4. Onthe analyzer, press the following:

FREQUENCY, Center Freq, 1.55 GHz
AMPLITUDE, Ref Level, 0 dBm
AMPLITUDE, Attenuation, 10 dB (Man)
Peak Search (or Search).

5. Adjust the synthesized sweeper power level until the power meter readingis O
dBm +0.1 dB.

6. On the analyzer, press the following:

Peak Search (or Search)
Marker, Delta
FREQUENCY, Center Freq, 3.1 GHz

7. SeeFigure 2-50. Remove the 1.8 GHz low passfilters and connect the
synthesized sweeper output directly to the power splitter input.

8. Onthe anayzer, press the following:

Peak Search (or Search)
AMPLITUDE
Presel Center

9. Reinstall the filters between the synthesized sweeper and the power splitter.
10.On the analyzer, press the following:

AMPLITUDE, Ref Level, —-40 dBm
BW/Avg, Video BW, 30 Hz (Man)

11. On the anayzer, press BW/Avg, Average, 10 Hz. Wait until “vavg 10" is
displayed along the left side of the display.

12.0n the anayzer, press Peak Search (or Search). The marker delta (A Mkr1)
amplitude reading is the second harmonic suppression.
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13.Calculate the 1.55 GHz Second Harmonic Intercept (SHI) using the second
harmonic suppression value read in step 12 and the 300 MHz Frequency
Response Error (FRE) from Table 2-76 as follows:

1.55GHz SHI = -20 dBm - Second Harmonic Suppression + 1.55 GHz FRE

For example, if the second harmonic suppression is—93 dB, and the 1.55 GHz
FRE is—1.05 dB, the SHI would be 81.95 dBm:

81.95dBm = — 10 dBm — (-93 dB) + (~1.05 dB)

14. Record the 1.55 GHz SHI as Entry 7 in the performance verification test
record.

Measuring 3.1 GHz Second Harmonic Distortion

1. Replacethe 1.8 GHz low pass filters with the two 4.4 GHz low passfilters as
shown in Figure 2-50. Two filters are necessary to reduce the second harmonics
from the source to less than —110 dBc.

2. On the synthesized sweeper, press the following:

CW, 3.1 GHz
POWER LEVEL, 6 dBm

3. Enter the power sensor 3 GHz calibration factor into the power meter.
4. Ontheanalyzer, press the following:

FREQUENCY, Center Freq, 3.1 GHz
AMPLITUDE, Ref Level, 0 dBm
AMPLITUDE, Attenuation, 10 dB (Man)

5. Onthe anayzer, press the following:

Peak Search (or Search)
AMPLITUDE
Presel Center

6. Adjust the synthesized sweeper power level until the power meter reading is 0
dBm 0.1 dB.

7. Onthe anayzer, press the following:

Peak Search (or Search)
Marker
Delta

8. Onthe anayzer, press the following:
FREQUENCY, Center Freq, 6.2 GHz

9. See Figure 2-50. Remove the 4.4 GHz low pass filters and connect the
synthesized sweeper output directly to the power splitter input.
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10.On the analyzer, press the following:

Peak Search (or Search)
AMPLITUDE
Presel Center

11. Reinstall the filters between the synthesized sweeper and the power splitter.
12.0n the anayzer, press the following:

AMPLITUDE, Ref Level, —40 dBm
BW/Avg, Video BW, 30 Hz (Man)

13.0n the anayzer, press BW/Avg, Average, 10 Hz. Wait until “vavg 10" is
displayed along the left side of the display.

14.0n the analyzer, press Peak Search (or Search). The marker delta (A Mkr1)
amplitude reading is the second harmonic suppression.

15. If the marker does not appear to be on asignal, do the following:
a. Press Marker, Select Marker (2)

b. Compare the marker 2 (Mkr2) and the 6.2 GHz Noise Level recorded in
Table 2-76.

c. If the difference between marker 2 (Mkr2) and the 6.2 GHz Noise Level
recorded in Table 2-76 is less than 2 dB, check the box on the performance
verification test record that the 3.1 GHz SHI test was noise limited.

16.1f the measurement is not noise limited, calculate the 3.1 GHz Second
Harmonic Intercept (SHI) using the second harmonic suppression value read in
step 14 and the 3.1 GHz Fregquency Response Error (FRE) from Table 2-76 as
follows:

3.1GHz SHI = -10 dBm - Second Harmonic Suppression + 3.1 GHz FRE

For example, if the second harmonic suppression is—103 dB, and the 3.1 GHz
FRE is—1.20 dB, the SHI would be 91.8 dBm:

91.8dBm = — 10 dBm - (-103 dB) + (~1.20 dB)

17.Record the 3.1 GHz SHI as Entry 8 in the performance verification test record.
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33. Gain Compression: Agilent E7401A and E7402A

Thistest verifies the ability of the analyzer to measure relatively low-amplitude
signalsin the presence of higher-amplitude signals. Gain compression is measured
by applying two signals, separated by a defined amount in frequency. The
higher-amplitude signal is set to yield the specified total power at the input mixer
(the power at the input mixer is defined as the input power level minus the input
attenuation). The lower-amplitude signal is set at least 35 dB below the
higher-amplitude signal, such that its power does not significantly add to the total
power. The higher-amplitude signal is turned off and the lower-amplitude signal
level is measured. Thisis the uncompressed amplitude.

The higher-amplitude signal isturned on and the amplitude of the lower-amplitude
signal is again measured. Thisisthe compressed amplitude. The difference
between the uncompressed and compressed amplitude is the measured gain
compression.

There are no related adjustment procedures for this performance test.

Equipment Required

Synthesized sweeper

Synthesized signal generator

Power meter, dua channel

RF power sensor

Directiona bridge

Cable, BNC, 120-cm (48-in)

Cable, APC 3.5 (m) (2 required)

Adapter, Type-N (m) to Type-N (m)

Adapter, Type-N (m) to APC 3.5 (f) (3 required)
Adapter, Type-N (m) to SMA (m)

Procedure

1. Zero and calibrate the power meter and power sensor combination in log mode
(power reads out in dBm) as described in the power meter operation manual.

2. Connect the equipment as shown in Figure 2-51, with port 1 of the directional
bridge connected to the power sensor.
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Figure 2-51 Gain Compression Test Setup
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3. Set the synthesized signal generator controls as follows:

FREQUENCY, 50 MHz
AMPLITUDE, —100 dBm

4. On the synthesized sweeper press INSTRUMENT PRESET, then set the
controls as follows:

CW, 53 MHz
POWER LEVEL, -3 dBm

5. Enter the power sensor calibration factor for the synthesizer frequency into the
power meter.

6. Adjust the synthesized sweeper power level setting until the power meter
reading isthe same asindicated in Table 2-77.

7. Record the actual synthesized sweeper power level setting in
Table 2-77 for each frequency indicated.

Table 2-77 Sour ce Frequency and Amplitude Settings
Synthesized Signal Generator Synthesized Sweeper
Frequency Amplitude CW Frequency Desired Actual
Power Level Power Level
(GH2) (dBm) (MH2) (dBm) (dBm)
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Table 2-77 Source Frequency and Amplitude Settings
Synthesized Signal Generator Synthesized Sweeper
0.05 -40 53 0.0
0.05 -40 50.004 0.0
1.40 -40 1403 0.0
2.502 -402 25032 0.0?
a. Agilent E7402A0nly.
Table 2-78 Analyzer Settings
Freqtfincy Analyzer R;efrd
Entry
Center Span RBW VBW Ref Scale Atten
Freq Lvl
(MH2) (GH2) (kH2) (kH2) (kH2) (dBm) (dB) (dB)
53 0.05 150 30 0.300 -10.0 10 0.0 1)
50.0042 0.052 1.08 0.0302 0.0302 -10.02 102 0.02 2)
1403 1.40 150 30 0.300 -10.0 10 0.0 3)
2503° 2500 | 150° | 30° 0300° | -100° | 10° 00 |4

a. Narrow resolution bandwidths only.

b. Agilent E7402A only.

8. Repeat step 3 through step 7 for each of the settingslisted in
Table 2-77. The test at 50 MHz with aspan of 1 kHz, is only for the E4401B
and E4402B with Option 1DR.

9. Disconnect the power sensor from the directional bridge and connect the
directional bridge to the input of the analyzer using an adapter. Do not use a

cable.

10. Set the synthesi zed sweeper amplitude Off.

11. Set the synthesized signal generator amplitude to —24 dBm.

12. Press Preset on the analyzer. Press the Factory Preset softkey, if itis
displayed. Press System, Alignments, Auto Align, Off. Set the analyzer by
pressing the following keys:

FREQUENCY, Center Freq, 50 MHz (or asindicated in Table 2-78)
SPAN, 150 kHz (or asindicated in Table 2-78)
AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm

AMPLITUDE, Ref Level, —10 dBm, Attenuation 0 dB
AMPLITUDE, Scale/Div, 10 dB

262 Chapter2



Performance Verification Tests
33. Gain Compression: Agilent E7401A and E7402A

BW/Avg, Res BW, 30 kHz (or asindicated in Table 2-78)
BW/Avg, Video BW, 300 Hz (or asindicated in Table 2-78)

13.0n the synthesized sweeper, set the appropriate power level to the setting
recorded in Table 2-77. Then set RF to Off.

14.0n the anayzer, press Peak Search (or Search).

15. Adjust the amplitude of the synthesized signal generator to achieve a marker
amplitude reading within 0.5 dB of the value indicated in Table 2-77. The
marker amplitude is the uncompressed amplitude.

16.On the analyzer, press the following keys:

Peak Search (or Search)
Marker
Delta

17.0n the synthesized sweeper, set RF to On. The amplitude should be the same as
recorded in Table 2-77.

18.0n the anayzer, press Peak Search (or Search). Thisisthe compressed
amplitude. The marker delta (A Mkr1) amplitude is the measured gain
compression.

19. Record the measured gain compression in the performance test record as the
Entry listed in Table 2-78.

20. Repeat step 6 through step 19 for each set of settingsin Table 2-77 and Table
2-78.
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34. Gain Compression: Agilent E7403A, E7404A, and
E7405A

Thistest verifies the ability of the analyzer to measure relatively low-amplitude
signalsin the presence of higher-amplitude signals. Gain compression is measured
by applying two signals, separated by a defined amount in frequency. The
higher-amplitude signal is set to yield the specified total power at the input mixer
(the power at the input mixer is defined as the input power level minus the input
attenuation). The lower-amplitude signal is set at least 35 dB below the
higher-amplitude signal, such that its power does not significantly add to the total
power. The higher-amplitude signal is turned off and the lower-amplitude signal
level is measured. Thisis the uncompressed amplitude.

The higher-amplitude signal isturned on and the amplitude of the lower-amplitude
signal is again measured. Thisisthe compressed amplitude. The difference
between the uncompressed and compressed amplitude is the measured gain
compression.

There are no related adjustment procedures for this performance test.

Equipment Required

Synthesized sweeper (2 required)

Power meter, dual channel

Microwave power sensor

Directional bridge

Directional coupler

Cable, BNC, 120-cm (48-in)

Cable, APC 3.5 (m) (2 required)

Adapter, Type-N (m) to Type-N (m)

Adapter, Type-N (m) to APC 3.5 (f) (3 required)
Adapter, Type-N (m) to SMA (m)

Additional Equipment for Option BAB
Adapter, Type-N (m), to APC 3.5 (f)

Procedure

1. Zero and calibrate the power meter and power sensor combination in log mode
(power reads out in dBm) as described in the power meter operation manual.

2. Connect the equipment as shown in Figure 2-50, with the load port of the
directional bridge connected to the power sensor. The directiona bridge should
be used for measurements of frequencies less than or equal to 2.5 GHz. Usethe
directional coupler for higher frequency measurements.
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Figure 2-52 Gain Compression Test Setup
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On the synthesized sweeper 1 press PRESET, then set the controls as follows:

CW, 50 MHz
POWER LEVEL, -100 dBm

4. On the synthesized sweeper 2 press PRESET, then set the controls as follows:

CW, 53 MHz
POWER LEVEL, -3 dBm

5. Enter the power sensor calibration factor for the synthesized sweeper 2
frequency into the power meter.

6. Adjust the synthesized sweeper 2 power level setting until the power meter
reading is the same asindicated in Table 2-80.

7. Record the actual synthesized sweeper 2 power level setting in
Table 2-80 for each frequency indicated.

Table 2-79 Sour ce Frequency and Amplitude Settings
First Second
Synthesized Sweeper Synthesized Sweeper
Cw Power Level cw Desired Actual
Frequency Frequency Power Level Power Level
(MH2) (dBm) (MH2) (dBm) (dBm)

50 -40 53 -0.0
502 —402 50.0042 -0.02
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Source Frequency and Amplitude Settings
First Second
Synthesized Sweeper Synthesized Sweeper
1400 -40 1403 0.0
2500 —-40 2503 0.0
4400 —-40 4403 0.0
7600P -40 7603 -3.0
14000° —40 14003 -3.0
a. Narrow resolution bandwidths only.
b. Agilent E7404A and E7405A only.
c. Agilent E7405A only.
Table 2-80 Analyzer Settings
Test Analyzer Test
. Record
Frequency Settings Entry
Center Span RBW VBW Ref Scale Atten
Freq Lvl
(MH2) (GH2) (kHz) | (kH2) (kHz) | (dBm) | (dB) (dB)
53 0.05 150 30 0.300 -10.0 10 0.0 1)
50.0042 0.052 1.08 0.0302 0.030% | -10.02 102 0.0? 2)
1403 1.40 150 30 0.300 -10.0 10 0.0 3)
2503 2.50 150 30 0.300 -10.0 10 0.0 4)
4403 4.40 150 30 0.300 -10.0 10 0.0 5)
7603° 7.60 150 30 0300 | -10.0 | 10 0.0 6)
14003° 14.0 150 30 0300 | -100 |10 0.0 7)

a. Narrow resolution bandwidths only.
b. Agilent E7404A and E7405A only.

c. Agilent E7405A only.

8. Repeat step 3 through step 7 for each of the settings listed in
Table 2-79. Use the directional bridge in place of the coupler for frequencies
less than or equal to 2503 MHz. Thetest at 50 MHz with aspan of 1 kHz is
only for E4404B, E4405B or E4407B with Option 1DR.

9. Disconnect the power sensor from the directional bridge and connect the
directional bridge to the input of the analyzer using an adapter. Do not use a

cable.
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10. Set the synthesized sweeper 2 power level to Off.
11. Set the synthesized sweeper 1 power level to —24 dBm.

12.Press Preset on the analyzer. Pressthe Factory Preset softkey, if itis
displayed. Press System, Alignments, Auto Align, Off. Set the analyzer by
pressing the following keys:

FREQUENCY, Center Freq, 50 MHz (or asindicated in Table 2-80)
SPAN, 150 kHz (or asindicated in Table 2-80)

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
AMPLITUDE, Ref Level, —=10 dBm, Attenuation 0 dB
AMPLITUDE, Scale/Div, 10 dB

BWI/Avg, Res BW, 30 kHz (or asindicated in Table 2-80)

BWI/Avg, Video BW, 300 Hz (or asindicated in Table 2-80)

13.0n the synthesized sweeper 2, set the appropriate power level to the setting
recorded in Table 2-79. Then set RF to Off.

14.0n the anayzer, press Peak Search (or Search).

15. Adjust the power level of the synthesized sweeper 1 to achieve a marker
amplitude reading within 0.5 dB of the value indicated in Table 2-79. The
marker amplitude is the uncompressed amplitude.

16.On the analyzer, press the following keys:

Peak Search (or Search)
Marker
Delta

17.0n the synthesi zed sweeper 2, set RF to On. The amplitude should be the same
asrecorded in Table 2-79.

18.0n the analyzer, press Peak Search (or Search). Thisisthe compressed
amplitude. The marker delta (A Mkr1) amplitude isthe measured gain
compression.

19. Record the measured gain compression in the performance test record as the
Entriesindicated in Table 2-80.

20. Repeat step 10 through step 19 for each set of settings in Table 2-79 and Table
2-80 for frequencies less than or equal to 2503 MHz.

21. Replace the directional bridge with the directional coupler.

22. Repeat step 10 through step 19 for the remaining frequenciesin
Table 2-79.
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35. Displayed Average Noise Level: Agilent E7401A

This performance test measures the Displayed Average Noise Level (DANL)
within the frequency range specified. The analyzer input isterminated in its
characteristic impedance. If the analyzer is also equipped with atracking generator
(Option 1DN), the tracking generator is also terminated in its characteristic
impedance and set for maximum leveled output power.

Thetest tunes the analyzer frequency across the band and uses the marker to locate
the frequency with the highest response. It then reads the average noise in zero
span using the minimum resolution bandwidth (RBW) specified for the analyzer.
Analyzers having Option 1DN (Tracking Generator) installed aretested ina 1 kHz
RBW. All EMC Analyzers have aminimum RBW of 10 Hz. Even though
analyzers having Option 1D5 (High Stability Frequency Reference) and firmware
revision A.08.00 or later installed have a minimum RBW of 1 Hz, DANL for these
analyzersis specified and tested with a 10 Hz RBW.

To reduce measurement uncertainty due to input attenuator switching and
resolution bandwidth switching, areference level offset is added. The 50 MHz
alignment signa is used as the amplitude reference for determining the amount of
offset required. The offset isremoved at the end of the test by pressing instrument
preset.

The related adjustment for this procedure is “ Frequency Response.”
Equipment Required
Termination, 50 Q, Type-N (m) (2 required for Option 1DN )

Procedure

1. Set up the analyzers as shown in Figure 2-53.

Displayed Average Noise L evel Test Setup

EMC
ANALYZER

[ -T- T}

RF Input

Termination
whiB3da

2. Enter 10 Hz below as the minimum RBW (resolution bandwidth); keep this
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value in mind as you continue to perform this procedure. Also, take note of
whether or not Option 1DN (1.5 GHz Tracking Generator) isinstalled.

Minimum RBW Hz
Option 1DN:

. Onthe analyzer, press Preset. Pressthe Factory Preset softkey, if itis
displayed. Then press the following keys:

Input/Output (or Input), Amptd Ref (On)

FREQUENCY, Center Freq, 50 MHz

SPAN, 2 kHz

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
AMPLITUDE, —25 dBm

AMPLITUDE, Attenuation, 10 dB

BW/Avg, Res BW, 1 kHz

BW/Avg, Video BW, 1 kHz

Det/Demod, Detector, Sample

. Onthe anayzer, press Single, Peak Search (or Search) and record the Ref
Amptd reading below.

Ref Amptd dBm

. If the analyzer does not have Option 1DN (1.5 GHz Tracking Generator)
installed and the minimum RBW is 10 Hz, continue with step 10.

. If the analyzer has Option 1DN (1.5 GHz Tracking Generator) installed then
continue with step 7.

. Onthe anayzer, press the following keys:

AMPLITUDE, Attenuation, O dB
SPAN, 20 kHz

BW/Avg, Res BW, 1 kHz
BW/Avg, Video BW, 30 Hz

. Onthe anayzer, press Single, Peak Search (or Search) and record the
amplitude reading below as Meas Amptd(1 kHz RBW).

Meas Amptd (1 kHz RBW) dBm

. Calculate the necessary reference level offset by subtracting the Meas Amptd in
step 8 from the Ref Amptd in step 4. If the calculated Ref Lvl Offset is greater
than 0.05 dB or less than —0.05 dB, record the Ref Lvl Offset value below.
Otherwise, enter 0.

Ref Lvl Offset (1 kHz RBW) = Ref Amptd — Meas Amptd (1 kHz RBW)

Ref Ll Offset (1 kHz RBW) dB

10.On the andyzer, press the following keys:

AMPLITUDE, Attenuation, 0 dB
SPAN, 500 Hz
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BW/Avg, Res BW, 10 Hz
BW/Avg, Video BW, 1 Hz

11. On the analyzer, press Single, Peak Search (or Search) and record the
amplitude reading below as Meas Amptd (10 Hz RBW).

Meas Amptd (10 Hz RBW) dBm

12. Calculate the necessary reference level offset by subtracting the Meas Amptd in
step 11 from the Ref Amptd in step 4. If the calculated Ref Lvl Offset is greater
than 0.05 dB or less than —0.05 dB, record the Ref Lvl Offset value below.
Otherwise, enter O.

Ref Lvl Offset (10 Hz RBW) = Ref Amptd — Meas Amptd (10 Hz RBW)

Ref Lvl Offset (10 Hz RBW) dB

13.0n the analyzer, press Input, Amptd Ref (Off). Then press AMPLITUDE,
More, Ref Lvl Offst, and enter the value recorded in step 9.

Connect the 50 Q termination to the analyzer input as shown in Figure 2-53.
14.1f the analyzer has Option 1DN, 50 Q tracking generator, do the following:
a. Ontheanayzer, pressBW/Avg, Res BW, 1 kHz.
b. PressSource, Amplitude, 0 dBm.
¢. Connect a50 Q2 termination to the RF OUT 50 Q.

M easurement Sequence

The following DANL Measurement Sequence table lists the procedures to be
performed and the parametersto be used in each procedure. Also listed in the table
aretest record entry numbers for recording the results in the performance
verification test record.

1. Perform al of the following steps (through step 5) that apply to your analyzer
using the appropriate subsetsin Table 2-81. Then record the display line
amplitude setting as the indicated Test Record entry in the performance
verification test record.

2. If the minimum RBW of the analyzer is 10 Hz and Option 1DN (1.5 GHz
Tracking Generator) isinstalled, perform those procedures listed in Subset A in
Table 2-81.

3. If the minimum RBW of the analyzer is 10 Hz and Option 1DN (1.5 GHz
Tracking Generator) isinstalled, also perform those procedures listed in Subset
B in Table 2-81.

4. 1If the minimum RBW of the analyzer is 10 Hz, also perform those procedures
listed in Subset C in Table 2-81.

5. If the minimum RBW of the analyzer is 10 Hz, also perform those procedures
listed in Subset D in Table 2-81.

6. After performing al applicable DANL measurement procedures, continue with
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“Remove Reference Level Offset”.
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Table 2-81 DANL M easurement Sequence, E7401A
bt Procedure Parameters Test
Procedure Record
Sart Freq | Stop Freq Test Preamp Entry
RBW Sate

A Meas. DANL at 400 kHz N/A N/A 1kHz | Off 1)
Measure DANL 1MHz 10 MHz 1kHz | Off 2
Measure DANL 10 MHz 500 MHz | 1kHz | Off 3)
Measure DANL 500 MHz 1GHz 1kHz | Off 4)
Measure DANL 1GHz 15GHz 1kHz | Off 5)

B Meas. DANL at 400 kHz N/A N/A 1kHz | On 6)
Measure DANL 1MHz 10 MHz 1kHz | On 7
Measure DANL 10 MHz 500MHz | 1kHz | On 8)
Measure DANL 500 MHz 1GHz 1kHz | On 9)
Measure DANL 1GHz 15GHz 1kHz | On 10)

C Meas. DANL at 400 kHz N/A N/A 10Hz | Off 11)
Measure DANL 1 MHz 10 MHz 10Hz | Off 12)
Measure DANL 10 MHz 500MHz | 10Hz | Off 13)
Measure DANL 500 MHz 1GHz 10Hz | Off 14)
Measure DANL 1GHz 15GHz 10Hz | Off 15)

D Meas. DANL at 400 kHz N/A N/A 10Hz | On 16)
Measure DANL 1 MHz 10 MHz 10Hz | On 17)
Measure DANL 10 MHz 500 MHz | 10Hz | On 18)
Measure DANL 500 MHz 1GHz 10Hz | On 19)
Measure DANL 1GHz 15GHz 10Hz | On 20)

M easuring Displayed Average Noise Level (DANL)

Use the following procedure for testing DANL over most frequency ranges. The
start and stop frequencies and test RBW (1 kHz or 10 Hz) are specified in the
DANL Measurement Sequence Table (Table 2-81).

1. If thetest RBW is 10 Hz and the analyzer has Option 1DN (1.5 GHz Tracking
Generator) installed, press Source, Amplitude (Off).

2. Set the analyzer asfollows:

Auto Couple

FREQUENCY, Start Freq, (enter specified start frequency)
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FREQUENCY, Stop Freq, (enter specified stop frequency)
AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
AMPLITUDE, Ref Level,-70 dBm

Attenuation, 0 dB

AMPLITUDE, More, Ref Lvl Offst, (enter Ref Lvl Offset (1 kHz2) if test RBW

= 1kH2)

AMPLITUDE, More, Ref Lvl Offst, (enter Ref Lvl Offset (10 Hz) if test RBW

= 10H2)

BW/Avg, Res BW, 1 MHz

BW/Avg, Video BW, 10 kHz

AMPLITUDE, More, Int Preamp (Off) (if preamp state = Off)
AMPLITUDE, More, Int Preamp (On) (if preamp state = On)
Sweep, Sweep (Cont)

Sweep, Sweep Time (Auto)

. Onthe anayzer, press Single, View/Trace, Trace 1, Clear Write, BW/Avg,
Average Type (Video), Average, 3, Enter, Single.

Wait until vavg 3 isdisplayed to theleft of the graticule (the
analyzer will take three sweeps, then stop).

. Onthe analyzer, press Peak Search (or Search). Then press:

BW/Avg, Average (Off)
Marker —, Mkr — CF

. If thetest RBW is 1 kHz, press SPAN, 20 kHz.
If the test RBW is 10 Hz, press SPAN, 500 Hz.

. If thetest RBW is 1 kHz, press BW/Avg, Res BW, 1 kHz,
Video BW, 30 Hz.

If the test RBW is 10 Hz, press BW/Avg, Res BW, 100 Hz,
Video BW, 1 Hz.

If the test RBW is 10 Hz, press BW/Avg, Res BW, 10 Hz,
Video BW, 1 Hz.

. Onthe analyzer, press Single and wait for the new sweep to finish.

. Read the average of the trace data, ignoring any residual responses. On the

analyzer, pressDisplay, Display Line (On), and adjust the display line so that it
is centered on the average trace noise, ignoring any residual responses (refer to

the Residual Responses verification test for any suspect residuals).

Measuring Displayed Average Noise Level at 400 kHz

1. If thetest RBW is 10 Hz and the analyzer has Option 1DN (1.5 GHz Tracking

Generator) installed, press Source, Amplitude (Off).

2. PressFREQUENCY, Center Freq, 400 kHz. Set the analyzer by pressing the

following keys:
SPAN, 20 kHz (if test RBW = 1 kH2)
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SPAN, 500 Hz (if test RBW = 10 Hz)

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm

AMPLITUDE, -70 dBm

Attenuation, 0 dB

AMPLITUDE, More, Ref Lvl Offst, (enter Ref Lvl Offset (1 kHZ) if test RBW
= 1kH2)

AMPLITUDE, More, Ref Lvl Offst, (enter Ref Lvl Offset (10 Hz) if test RBW
=10 H2)

AMPLITUDE, More, Int Preamp (Off) (if preamp state = Off)
AMPLITUDE, More, Int Preamp (On) (if preamp state = On)

BWI/Avg, Res BW, 1 kHz (if test RBW = 1 kH2)

BW/Avg, Res BW, 10 Hz (if test RBW = 10 H2)

BW/Avg, Video BW, 30 Hz (if test RBW = 1 kH2)

BW/Avg, Video BW, 1 Hz (if test RBW = 10 Hz)

3. Ontheanayzer, press Single and wait for anew sweep to complete.

4. Ontheanalyzer, press Display, Display Line (On). Adjust the display line so
that it is centered on the average trace noise, ignoring any residual responses
(refer to the Residual Responses verification test for any suspect residuals).

Remove Reference L evel Offset

1. Press AMPLITUDE, More, Ref Lvl Offst, 0 dB.

2. Onthe anayzer, press Preset.

3. Thisperformance test is now complete.
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36. Displayed Average Noise Level: Agilent E7402A

This performance test measures the Displayed Average Noise Level (DANL)
within the frequency range specified. The analyzer input is terminated in its
characteristic impedance. If the analyzer is al so equipped with atracking generator
(Option 1DN), the tracking generator is also terminated in its characteristic
impedance and set for maximum leveled output power.

Thetest tunes the analyzer frequency across the band and uses the marker to locate
the frequency with the highest response. It then reads the average noise in zero
span using the minimum resol ution bandwidth (RBW) specified for the analyzer.
Analyzers having Option 1DN (Tracking Generator) installed aretested ina 1 kHz
RBW. All EMC Analyzers have aminimum RBW of 10 Hz. Even though
analyzers having Option 1D5 (High Stability Frequency Reference) and firmware
revision A.08.00 or later installed have a minimum RBW of 1 Hz, DANL for these
analyzersis specified and tested with a10 Hz RBW.

To reduce measurement uncertainty due to input attenuator switching and
resolution bandwidth switching, a reference level offset is added. The 50 MHz
alignment signal is used as the amplitude reference for determining the amount of
offset required. The offset is removed at the end of the test by pressing instrument
preset.

The related adjustment for this procedure is “ Frequency Response.”

Equipment Required

Termination, 50 Q, Type-N (m) (2 required for Option 1DN)
Cable, BNC
Adapter, Type-N (m) to BNC (f)

Procedure

1. Connect the AMPTD REF OUT to the 50 Q Input using a BNC cable and
adapter as shown in Figure 2-54.
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Figure 2-54 Displayed Average Noise L evel Test Setup

EMC
ANALYZER

RF Input

REF OUT

BNC

Termination | | Cable

who35a

2. Enter 10 Hz below as the minimum RBW (resolution bandwidth); keep this
value in mind as you continue to perform this procedure. Also, take note of
whether or not Option 1DN (3.0 GHz Tracking Generator) isinstalled.

Minimum RBW Hz
Option 1DN:

3. Press Preset on the analyzer. Press the Factory Preset softkey, if itis
displayed. Then press the following keys:

Input/Output (or Input), Amptd Ref Out (On)
FREQUENCY, Center Freq, 50 MHz

SPAN, 2 kHz

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
AMPLITUDE, —20 dBm

AMPLITUDE, Attenuation, 10 dB

BW/Avg, Res BW, 1 kHz

BW/Avg, Video BW, 1 kHz

Det/Demod, Detector, Sample, Return

4. Ontheanalyzer, press Single, Peak Search (or Search) and record the Ref
Amptd reading below.

Ref Amptd dBm

5. If the analyzer does not have Option 1DN (3.0 GHz Tracking Generator)
installed and the minimum RBW is 10 Hz, continue with step 11.

6. If the analyzer has Option 1DN (3.0 GHz Tracking Generator) installed then
continue with step 7.

7. Onthe anayzer, press the following keys:

AMPLITUDE, Attenuation, 0 dB
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SPAN, 20 kHz
BW/Avg, Res BW, 1 kHz
BW/Avg, Video BW, 30 Hz

8. Ontheanalyzer, press Single.

9. On the analyzer, press Peak Search (or Search) and record the amplitude
reading below as Meas Amptd (1 kHz RBW).

Meas Amptd (1 kHz RBW) dBm

10. Calculate the necessary reference level offset by subtracting the Meas Amptd in
step 9 from the Ref Amptd in step 4. If the calculated Ref Lvl Offset is greater
than 0.05 dB or less than —0.05 dB, record the Ref Lvl Offset value below.
Otherwise, enter 0.

Ref Lvl Offset(1 kHz RBW) = Ref Amptd — Meas Amptd(1 kHz RBW)

Ref Lvl Offset(1 kHz RBW) dB
11. On the anayzer, press the following keys:

AMPLITUDE, Attenuation, 0 dB
SPAN, 500 Hz

BW/Avg, Res BW, 10 Hz
BW/Avg, Video BW, 1 Hz

12.0n the analyzer, press Single, Peak Search (or Search) and record the
amplitude reading below as Meas Amptd(10 Hz RBW).

Meas Amptd(10 Hz RBW) dB

13. Calculate the necessary reference level offset by subtracting the Meas Amptd in
step 12 from the Ref Amptd in step 4. If the calculated Ref Lvl Offset is greater
than 0.05 dB or less than —0.05 dB, record the Ref Lvl Offset value below.
Otherwise,

enter O.
Ref Lvl Offset(10 Hz RBW) = Ref Amptd — Meas Amptd(10 Hz RBW)
Ref Lvl Offset(10 Hz RBW) dB

14.0n the anayzer, press Input, Amptd Ref Out (Off), then AMPLITUDE, More,
Ref Lvl Offst, and enter the value recorded in step 10.

15. Connect the 50 Q2 termination to the analyzer input as shown in Figure 2-54.

16. Disconnect the BNC cable and adapter from the AMPTD REF OUT and the 50
Q Input.

17.1f the analyzer has Option 1DN, 50 Q tracking generator, do the following:
a Ontheanayzer, press BW/Avg, Res BW, 1 kHz.
b. PressSource, Amplitude, 0 dBm.
c. Connect a50 Q termination to the RF OUT 50 Q.
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M easur ement Sequence

The following DANL Measurement Sequence table lists the procedures to be
performed and the parametersto be used in each procedure. Also listed in the table
are test record entry numbers for recording the results in the performance
verification test record.

1

Perform al of the following steps (through step 5) that apply to your analyzer
using the appropriate subsetsin Table 2-82. Then record the display line
amplitude setting as the indicated Test Record entry in the performance
verification test record.

If the minimum RBW of the analyzer is 10 Hz and Option 1DN (3.0 GHz
Tracking Generator) isinstalled, perform those procedures listed in Subset A in
Table 2-82.

If the minimum RBW of the analyzer is 10 Hz and Option 1DN (3.0 GHz
Tracking Generator) isinstalled, also perform those procedures listed in Subset
B in Table 2-82.

If the minimum RBW of the analyzer is 10 Hz, perform those procedures listed
in Subset C in Table 2-82.

If the minimum RBW of the analyzer is 10 Hz, also perform those procedures
listed in Subset D in Table 2-82.

Table 2-82 DANL M easurement Sequence, E7402A
Procedure Parameters Test
Subset Procedure grar i Stop Freg Test Preamp I;:(r);g
eq RBW State
A Measure DANL 10 MHz 1GHz 1kHz Off 1)
Measure DANL 1GHz 2GHz 1kHz | Off 2)
Measure DANL 2GHz 3GHz 1kHz | Off 3)
B Measure DANL 10 MHz 1GHz 1kHz On 4/13)
Measure DANL 1GHz 2 GHz 1kHz | On 5/14)
Measure DANL 2GHz 3 GHz 1kHz | On 6/15)
C Measure DANL 10 MHz 1GHz 10 Hz Off 7)
Measure DANL 1GHz 2 GHz 10Hz Off 8)
Measure DANL 2GHz 3 GHz 10Hz Off 9)
D Measure DANL 10 MHz 1GHz 10Hz | On 10/16)
Measure DANL 1GHz 2GHz 10Hz On 11/17)
Measure DANL 2GHz 3 GHz 10Hz On 12/18)
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a. There are two possible entries for measurements made with the preamplifier on, depending
upon the ambient temperature. The first entry is for measurements made with an ambient
temperature outside of the 20° to 30° C range, but within the 0° to 55° C range. The second
entry is for measurements made with an ambient temperature within the 20° to 30° C range.

6. After performing all applicable DANL measurement procedures, continue with
“Remove Reference Level Offset”.

M easuring Displayed Average Noise Level (DANL)

Use the following procedure for testing DANL over most frequency ranges. The
start and stop freguencies and test RBW (1 kHz or 10 Hz) are specified in the
DANL Measurement Sequence Table (Table 2-82).

1. If thetest RBW is 10 Hz and the analyzer has Option 1DN (1.5 GHz Tracking
Generator) installed, press Source, Amplitude (Off).

2. Set the analyzer asfollows:

Auto Couple

FREQUENCY, Start Freq, (enter specified start frequency)

FREQUENCY, Stop Freq, (enter specified stop frequency)

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm

AMPLITUDE, -70 dBm

Attenuation, 0 dB

AMPLITUDE, More, Ref Lvl Offst, (enter Ref Lvl Offset (1 kHz) if test RBW
= 1kH2)

AMPLITUDE, More, Ref Lvl Offst, (enter Ref Lvl Offset (10 H2) if test RBW
= 10H2)

BW/Avg, Res BW, 1 MHz

BW/Avg, Video BW, 10 kHz

AMPLITUDE, More, Int Preamp (Off) (if preamp state = Off)
AMPLITUDE, More, Int Preamp (On) (if preamp state = On)

Sweep, Sweep (Cont)

Sweep, Sweep Time (Auto)

3. Ontheanayzer, press Single, View/Trace, Trace 1,
Clear Write, BW/Avg, Average Type (Video),Average, 3, Enter, Single

4. Wait until vavg 3 isdisplayed to the left of the graticule (the
analyzer will take three sweeps, then stop).

5. Ontheanayzer, press the following keys:

BWI/Avg, Average (Off)
Peak Search (or Search)
BW/Avg, Average (On)
Marker— , Mkr— CF

6. If thetest RBW is 1 kHz, press SPAN, 20 kHz.
If the test RBW is 10 Hz, press SPAN, 500 Hz.
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7. If thetest RBW is 1 kHz, press BW/Avg, Res BW, 1 kHz,
Video BW, 30 Hz.

If thetest RBW is 10 Hz, press BW/Avg, Res BW, 10 Hz,
Video BW, 1 Hz.

8. Onthe anayzer, press Single and wait for the new sweep to finish.

9. Read the average of the trace data, ignoring any residual responses. On the
analyzer, press Display, Display Line (On), and adjust the display line so that it
is centered on the average trace noise, ignoring any residual responses (refer to
the Residual Responses verification test for any suspect residuals).

Remove Reference L evel Offset
1. Press AMPLITUDE, More, Ref Lvl Offst, 0 dB.
2. Onthe anayzer, press Preset.

3. This performance test is now complete.
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37. Displayed Average Noise Level: Agilent E7403A and
E7404A

This performance test measures the displayed average noise level (DANL) within
the frequency range specified. The analyzer input isterminated in its characteristic
impedance. If the analyzer is aso equipped with atracking generator (Option
1DN), the tracking generator is also terminated in its characteristic impedance and
set for maximum leveled output power.

Thetest tunes the analyzer frequency across the band and uses the marker to locate
the frequency with the highest response. It then reads the average noise in zero
span using the minimum resol ution bandwidth (RBW) specified for the analyzer.
Analyzers having Option 1DN (Tracking Generator) installed aretested ina 1 kHz
RBW. All EMC Analyzers have aminimum RBW of 10 Hz. Even though
analyzers having Option 1D5 (High Stability Frequency Reference) and firmware
revision A.08.00 or later installed have a minimum RBW of 1 Hz, DANL for these
analyzersis specified and tested with a 10 Hz RBW.

To reduce measurement uncertainty due to input attenuator switching and
resolution bandwidth switching, a reference level offset is added. The 50 MHz
aignment signal is used as the amplitude reference for determining the amount of
offset required. The offset isremoved at the end of the test by pressing instrument
preset.

The related adjustment for this procedure is “ Frequency Response.”

Equipment Required

Termination, 50 Q, Type-N (m) (2 required for Option 1DN)
Cable, BNC
Adapter, Type-N (m) to BNC (f)

Procedure

1. Connect the AMPTD REF OUT to the 50 Q Input using a BNC cable and
adapter as shown in Figure 2-55.
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Figure 2-55 Displayed Average Noise L evel Test Setup

EMC
ANALYZER

RF Input
REF OUT

BNC

Termination | | Cable

who3ba

2. Enter 10 Hz below as the minimum RBW (resolution bandwidth); keep this
value in mind as you continue to perform this procedure. Also, take note of
whether or not Option 1DN (3.0 GHz Tracking Generator) isinstalled.

Minimum RBW Hz
Option 1DN:

3. Press Preset on the analyzer. Press the Factory Preset softkey, if itis
displayed. Then press the following keys:

Input/Output (or Input), Amptd Ref Out (On)
FREQUENCY, Center Freq, 50 MHz

SPAN, 2 kHz

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
AMPLITUDE, —20 dBm

AMPLITUDE, Attenuation, 10 dB

BWI/Avg, Res BW, 1 kHz

BWI/Avg, Video BW, 1 kHz

Det/Demod, Detector, Sample, Return

4. Ontheanalyzer, press Single, Peak Search (or Search) and record the Ref
Amptd reading below.

Ref Amptd dBm

5. If the analyzer does not have Option 1DN (3.0 GHz Tracking Generator)
installed and the minimum RBW is 10 Hz, continue with step 10.

6. If the analyzer has Option 1DN (3.0 GHz Tracking Generator) installed then
continue with step 7.

7. Onthe anayzer, press the following keys:

AMPLITUDE, Attenuation, 0 dB
SPAN, 20 kHz

282 Chapter2



Performance Verification Tests
37. Displayed Average Noise Level: Agilent E7403A and E7404A

BW/Avg, Res BW, 1 kHz
BW/Avg, Video BW, 30 Hz

8. Ontheanalyzer, press Single, Peak Search (or Search) and record the
amplitude reading below as Meas Amptd (1 kHz RBW).

Meas Amptd (1 kHz RBW) dB

9. Calculatethe necessary reference level offset by subtracting the Meas Amptd in
step 8 from the Ref Amptd in step 4. If the calculated Ref Lvl Offset is greater
than 0.05 dB or less than —0.05 dB, record the Ref Lvl Offset value below.
Otherwise, enter 0.

Ref Lvl Offset (1 kHz RBW) = Ref Amptd — Meas Amptd (1 kHz RBW)

Ref Lvl Offset (1 kHz RBW) dB
10.0On the analyzer, press the following keys:

AMPLITUDE, Attenuation, 0 dB
SPAN, 500 Hz

BW/Avg, Res BW, 10 Hz
BW/Avg, Video BW, 1 Hz

11. On the anayzer, press Single, Peak Search (or Search) and record the
amplitude reading below as Meas Amptd (10 Hz RBW).

Meas Amptd (10 Hz RBW) dB

12. Calculate the necessary reference level offset by subtracting the Meas Amptd in
step 11 from the Ref Amptd in step 4. If the calculated Ref Lvl Offset is greater
than 0.05 dB or less than —0.05 dB, record the Ref Lvl Offset value below.
Otherwise, enter 0.

Ref Lvl Offset (10 Hz RBW) = Ref Amptd — Meas Amptd (10 Hz RBW)

Ref Lvl Offset (10 Hz RBW) dB

13.0n the anayzer, press Input, Amptd Ref Out (Off), then AMPLITUDE, More,
Ref Lvl Offst, and enter the value recorded in step 8.

14. Connect the 50 Q termination to the analyzer input as shown in Figure 2-55.

15. Disconnect the BNC cable and adapter from the AMPTD REF OUT and the 50
Q Input.

16. If the analyzer has Option 1DN, 50 Q tracking generator, do the following:
a Ontheanayzer, press BW/Avg, Res BW, 1 kHz.
b. PressSource, Amplitude, 0 dBm.
c. Connect a50 Q termination to the RF OUT 50 Q.

M easurement Sequence

The following model -specific DANL M easurement Sequence tables list the
procedures to be performed and the parameters to be used in each procedure. Also
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listed in the tables are test record entry numbers for recording the resultsin the
performance verification test record.

1

Perform al of the following steps (through step 5) that apply to your analyzer
using the appropriate subsetsin Table 2-83 or Table 2-84. Then record the
display line amplitude setting as the indicated Test Record entry in the
performance verification test record.

If the minimum RBW of the analyzer is 10 Hz and Option 1DN (3.0 GHz
Tracking Generator) isinstalled, perform those procedures listed in Subset A in
Table 2-83 or Table 2-84.

If the minimum RBW of the analyzer is 10 Hz and Option 1DN (3.0 GHz
Tracking Generator) isinstalled, also perform those procedures listed in Subset
B in Table 2-83 or Table 2-84.

If the minimum RBW of the analyzer is 10 Hz, also perform those procedures
listed in Subset C in Table 2-83 or Table 2-84.

If the minimum RBW of the analyzer is 10 Hz, also perform those procedures
listed in Subset D in Table 2-83 or Table 2-84.

After performing all applicable DANL measurement procedures, continue with
Remove Reference Level Offset.

Table 2-83 DANL M easurement Sequence, E7403A
Procedure Parameters Test
Subset Procedure Sart Sop Freg Test Preamp I;E:(r)rg
Freq RBW Sate y
A Measure DANL 10 MHz 1GHz 1kHz Off 1)
Measure DANL 1GHz 2GHz 1kHz Off 2)
Measure DANL 2GHz 3GHz 1kHz | Off 3)
Measure DANL 3GHz 6 GHz 1kHz Off 4)
Measure DANL 6 GHz 6.7 GHz 1kHz Off 5)
B Measure DANL 10 MHz 1GHz 1kHz On 6/17)
Measure DANL 1GHz 2GHz 1kHz On 7/18)
Measure DANL 2GHz 3 GHz 1kHz | On 8/19)
C Measure DANL 10 MHz 1GHz 10Hz Off 9)
Measure DANL 1GHz 2GHz 10 Hz Off 10)
Measure DANL 2GHz 3 GHz 10 Hz Off 11)
Measure DANL 3GHz 6 GHz 10Hz Off 12)
Measure DANL 6 GHz 6.7 GHz 10 Hz Off 13)
D Measure DANL 10 MHz 1GHz 10 Hz On 14/20)
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Table 2-83 DANL M easurement Sequence, E7403A
Procedure Parameters Test
Subset Procedure Sart Stop Freg Test Preamp I;ii(r)r(:
Freq RBW Sate y
Measure DANL 1GHz 2GHz 10Hz On 15/21)
Measure DANL 2GHz 3GHz 10Hz | On 16/22)

a. There are two possible entries for measurements made with the preamplifier on, depending
upon the ambient temperature. The first entry is for measurements made with an ambient
temperature outside of the 20° to 30° C range, but within the 0° to 55° C range. The second
entry is for measurements made with an ambient temperature within the 20° to 30° C range.

Table 2-84 DANL M easurement Sequence, E7404A
Procedure Parameters Test
Subset Procedure Sart Sop Freg Test Preamp I;:i(r)r(:
Freq RBW Sate y

A Measure DANL 10 MHz 1GHz 1kHz Off 1)
Measure DANL 1GHz 2GHz 1kHz Off 2)
Measure DANL 2GHz 3 GHz 1kHz | Off 3)
Measure DANL 3 GHz 6 GHz 1kHz Off 4)
Measure DANL 6 GHz 12 GHz 1kHz Off 5)
Measure DANL 12 GHz 13.2 GHz 1kHz Off 6)

B Measure DANL 10 MHz 1GHz 1kHz On 7/19)
Measure DANL 1 GHz 2GHz 1kHz | On 8/20)
Measure DANL 2 GHz 3GHz 1kHz | On 9/21)

C Measure DANL 10 MHz 1GHz 10Hz Off 10)
Measure DANL 1 GHz 2GHz 10Hz Off 11)
Measure DANL 2GHz 3 GHz 10Hz Off 12)
Measure DANL 3 GHz 6 GHz 10Hz Off 13)
Measure DANL 6 GHz 12 GHz 10Hz Off 14)
Measure DANL 12 GHz 13.2 GHz 10Hz Off 15)

D Measure DANL 10 MHz 1GHz 10Hz On 16/22)
Measure DANL 1 GHz 2GHz 10Hz On 17/23)
Measure DANL 2GHz 3 GHz 10Hz On 18/24)
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a There are two possible entries for measurements made with the preamplifier on, depending
upon the ambient temperature. The first entry is for measurements made with an ambient
temperature outside of the 20° to 30° C range, but within the 0° to 55° C range. The second
entry is for measurements made with an ambient temperature within the 20° to 30° C range.

M easuring Displayed Average Noise Level (DANL)

Use the following procedure for testing DANL over most frequency ranges. The
start and stop frequencies and test RBW (1 kHz or 10 Hz) are specified in the
DANL Measurement Sequence Table (Table 2-83 or Table 2-84).

1. If thetest RBW is 10 Hz and the analyzer has Option 1DN (1.5 GHz Tracking
Generator) installed, press Source, Amplitude (Off).

2. Set the analyzer asfollows:

Auto Couple

FREQUENCY, Start Freq, (enter specified start frequency)

FREQUENCY, Stop Freq, (enter specified stop frequency)

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm

AMPLITUDE, -70 dBm

Attenuation 0 dB

AMPLITUDE, More, Ref Lvl Offst, (enter Ref Lvl Offset (1 kHz) if test RBW
= 1kH2)

AMPLITUDE, More, Ref Lvl Offst, (enter Ref Lvl Offset (10 H2) if test RBW
= 10H2)

BW/Avg, Res BW, 1 MHz

BW/Avg, Video BW, 10 kHz

AMPLITUDE, More, Int Preamp (Off) (if preamp state = Off)
AMPLITUDE, More, Int Preamp (On) (if preamp state = On)

Sweep, Sweep (Cont)

Sweep, Sweep Time (Auto)

3. If theanalyzer is equipped with Option 1DN and the current stop frequency is
>3 GHz, press Source, Amplitude (Off).

4. Ontheanalyzer, press Single, View/Trace, Trace 1,
Clear Write, BW/Avg, Average Type (Video), Average, 3, Enter, Single.

Wait until vavg 3 is displayed to the left of the graticule (the analyzer will
take three sweeps, then stop).

5. Onthe anayzer, press the following keys:

Peak Search (or Search)
BW/Avg Average (Off)
Marker—, Mkp— X®

6. If thetest RBW is 1 kHz, press SPAN, 20 kHz.
If thetest RBW is 10 Hz, press SPAN, 500 Hz.

7. If thetest RBW is 1 kHz, press BW/Avg, Res BW, 1 kHz,
Video BW, 30 Hz.
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If the test RBW is 10 Hz, press BW/Avg, Res BW, 10 Hz,
Video BW, 1 Hz.

8. Ontheanalyzer, press Single and wait for the new sweep to finish.

9. Read the average of the trace data, ignoring any residual responses. On the
analyzer, pressDisplay, Display Line (On), and adjust the display line so that it
is centered on the average trace noise, ignoring any residual responses (refer to
the Residual Responses verification test for any suspect residuals).

Remove Reference L evel Offset
1. PressAMPLITUDE, More, Ref LvI Offst, 0 dB.
2. Onthe anayzer, press Preset.

3. Thisperformancetest is now complete.
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38. Displayed Average Noise Level: Agilent E7405A

This performance test measures the displayed average noise level (DANL) within
the frequency range specified. The analyzer input isterminated in its characteristic
impedance. If the analyzer is aso equipped with a tracking generator (Option
1DN), the tracking generator is also terminated in its characteristic impedance and
set for maximum leveled output power.

Thetest tunes the analyzer frequency across the band and uses the marker to locate
the frequency with the highest response. It then reads the average noise in zero
span using the minimum resolution bandwidth (RBW) specified for the analyzer.
Analyzers having Option 1DN (Tracking Generator) installed aretested ina 1 kHz
RBW. All EMC Analyzers have aminimum RBW of 10 Hz. Even though
analyzers having Option 1D5 (High Stability Frequency Reference) and firmware
revision A.08.00 or later installed have a minimum RBW of 1 Hz, DANL for these
analyzersis specified and tested with a 10 Hz RBW.

To reduce measurement uncertainty due to input attenuator switching and
resolution bandwidth switching, areference level offset is added. The 50 MHz
alignment signa is used as the amplitude reference for determining the amount of
offset required. The offset isremoved at the end of the test by pressing instrument
preset.

The related adjustment for this procedure is “ Frequency Response.”

Equipment Required

Termination, 50 Q, Type-N (m) (2 required for Option 1DN)
Cable, BNC
Adapter, Type-N (m) to BNC (f)

Additional Equipment for Option BAB

Adapter, APC 3.5 (f) to Type-N (f)

Procedure

1. Connect the AMPTD REF OUT to the 50 Q Input using aBNC cable and
adapter as shown in Figure 2-56.
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Figure 2-56 Displayed Average Noise Level Test Setup

EMC
ANALYZER

whB3sa

2. Enter 10 Hz below as the minimum RBW (resolution bandwidth); keep this
value in mind as you continue to perform this procedure. Also, take note of
whether or not Option 1DN (3.0 GHz Tracking Generator) isinstalled.

Minimum RBW Hz
Option 1DN:

3. PressPreset on the analyzer. Press the Factory Preset softkey, if itis
displayed. Then press the following keys:

Input/Output (or Input), Amptd Ref Out (On)
FREQUENCY, Center Freq, 50 MHz

SPAN, 2 kHz

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
AMPLITUDE, —20 dBm

AMPLITUDE, Attenuation, 10 dB

BWI/Avg, Res BW, 1 kHz

BW/Avg, Video BW, 1 kHz

Det/Demod, Detector, Sample, Return

4. On the analyzer, press Single.

5. Onthe analyzer, press Peak Search (or Search) and record the Ref Amptd
reading below.

Ref Amptd dBm

6. If the analyzer does not have Option 1DN (3.0 GHz Tracking Generator)
installed and the minimum RBW is 10 Hz, continue with step 12.

7. If the analyzer has Option 1DN (3.0 GHz Tracking Generator) installed then
continue with step 8.

8. Ontheanalyzer, press the following keys:

AMPLITUDE, Attenuation, 0 dB
SPAN, 20 kHz
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BW/Avg, Res BW, 1 kHz
BW/Avg, Video BW, 30 Hz

9. Ontheanayzer, press Single.

10.0n the analyzer, press Peak Search (or Search) and record the amplitude
reading below as Meas Amptd(1 kHz RBW).

Meas Amptd(1 kHz RBW) dB

11. Calculate the necessary reference level offset by subtracting the Meas Amptd in
step 10 from the Ref Amptd in step 5. If the calculated Ref Lvl Offset is greater
than 0.05 dB or less than —0.05 dB, record the Ref Lvl Offset value below.
Otherwise, enter O.

Ref Lvl Offset(1 kHz RBW) = Ref Amptd — Meas Amptd(1 kHz RBW)

Ref Lvl Offset(1 kHz RBW) dB
12.0n the analyzer, press the following keys:

AMPLITUDE, Attenuation, 0 dB
SPAN, 500 Hz

BW/Avg, Res BW, 10 Hz
BW/Avg, Video BW, 1 Hz

13.0n the analyzer, press Single.

14.0n the analyzer, press Peak Search (or Search) and record the amplitude
reading below as Meas Amptd(10 Hz RBW).

Meas Amptd(10 Hz RBW) dB

15. Calculate the necessary reference level offset by subtracting the Meas Amptd in
step 14 from the Ref Amptd in step 5. If the calculated Ref Lvl Offset is greater
than 0.05 dB or less than —0.05 dB, record the Ref Lvl Offset value below.
Otherwise, enter O.

Ref Lvl Offset(10 Hz RBW) = Ref Amptd — Meas Amptd(10 Hz RBW)

Ref Lvl Offset(10 Hz RBW) dB

16.0n the analyzer, press Input, Amptd Ref Out (Off), then AMPLITUDE, More,
Ref Lvl Offst, and enter the value recorded in step 10.

17. Connect the 50 Q2 termination to the analyzer input as shown in Figure 2-56.

18. Disconnect the BNC cable and adapter from the AMPTD REF OUT and the 50
Q Input.

19.If the analyzer is equipped with Option 1DN, 50 Q tracking generator, do the
following:

a. Ontheanayzer, pressBW/Avg, Res BW, 1 kHz.
b. PressSource, Amplitude, 0 dBm.
¢. Connect a50 Q2 termination to the RF OUT 50 Q.

290 Chapter 2



M easurement Sequence

Performance Verification Tests

The following model -specific DANL Measurement Sequence table lists the
procedures to be performed and the parameters to be used in each procedure. Also
listed in the table are test record entry numbers for recording the resultsin the
performance verification test record.

38. Displayed Average Noise Level: Agilent E7405A

1. Perform all of the following steps (through step 5) that apply to your analyzer
using the appropriate subsets in Table 2-85. Then record the display line
amplitude setting as the indicated Test Record entry in the performance
verification test record.

3. If the minimum RBW of the analyzer is 10 Hz and Option 1DN (3.0 GHz
Tracking Generator) isinstalled, perform those procedureslisted in Subset A in

Table 2-85.

4. If the minimum RBW of the analyzer is 10 Hz and Option 1DN (3.0 GHz
Tracking Generator) are installed, also perform those procedures listed in
Subset B in Table 2-85.

5. If the minimum RBW of the analyzer is 10 Hz, aso perform those procedures
listed in Subset C in Table 2-85.

6. If the minimum RBW of the analyzer is 10 Hz, aso perform those procedures
listed in Subset D in Table 2-85.

Table 2-85 DANL M easurement Sequence, E7405A
Procedure Par ameters Test
Subset Procedure IS:trart Sop Freg Test Preamp Fét:;(r);(:
eq RBW Sate
A Measure DANL 10 MHz 1 GHz 1kHz | Off 1)
Measure DANL 1GHz 2 GHz 1kHz | Off 2)
Measure DANL 2GHz 3GHz 1kHz | Off 3)
Measure DANL 3GHz 6 GHz 1kHz | Off 4)
Measure DANL 6 GHz 12 GHz 1kHz | Off 5)
Measure DANL 12 GHz 22 GHz 1kHz | Off 6)
Measure DANL 22 GHz 26.5 GHz 1kHz | Off 7
B Measure DANL 10 MHz 1 GHz 1kHz | On 8/21)
Measure DANL 1 GHz 2GHz 1kHz | On 9/22)
Measure DANL 2GHz 3GHz 1kHz | On 10/23)
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Table 2-85 DANL M easurement Sequence, E7405A
Procedure Parameter s Test
Subset Procedure Sart Stop Freg Test Preamp I;ecorg
Freq RBW Sate ntry
C Measure DANL 10 MHz 1GHz 10Hz Off 11)
Measure DANL 1GHz 2GHz 10 Hz Off 12)
Measure DANL 2GHz 3 GHz 10 Hz Off 13)
Measure DANL 3 GHz 6 GHz 10 Hz Off 14)
Measure DANL 6 GHz 12 GHz 10 Hz Off 15)
Measure DANL 12 GHz 22 GHz 10Hz Off 16)
Measure DANL 22 GHz 26.5 GHz 10Hz Off 17)
D Measure DANL 10 MHz 1GHz 10 Hz On 18/24)
Measure DANL 1GHz 2GHz 10 Hz On 19/25)
Measure DANL 2 GHz 3 GHz 10 Hz On 20/26)

a There are two possible entries for measurements made with the preamplifier on, depending
upon the ambient temperature. The first entry is for measurements made with an ambient
temperature outside of the 20° to 30° C range, but within the 0° to 55° C range. The second
entry is for measurements made with an ambient temperature within the 20° to 30° C range.

7. After performing al applicable DANL measurement procedures, continue with
Remove Reference Level Offset.

Measuring Displayed Aver age Noise L evel

Use the following procedure for testing DANL over most frequency ranges. The
start and stop frequencies and test RBW (1 kHz or 10 Hz) are specified in the
DANL Measurement Sequence Table (Table 2-85).

1. If thetest RBW is 10 Hz and the analyzer has Option 1DN (1.5 GHz Tracking
Generator) installed, press Source, Amplitude (Off).

2. Set the analyzer asfollows:

Auto Couple

FREQUENCY, Start Freq, (enter specified start frequency)

FREQUENCY, Stop Freq, (enter specified stop frequency)

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm

AMPLITUDE, —70 dBm

Attenuation, 0 dB

AMPLITUDE, More, Ref Lvl Offst, (enter Ref Lvl Offset (1 kHZ) if test RBW
= 1kH2)

AMPLITUDE, More, Ref Lvl Offst, (enter Ref Lvl Offset (10 HZ) if test RBW
=10 H2)
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BW/Avg, Res BW, 1 MHz

BW/Avg, Video BW, 10 kHz

AMPLITUDE, More, Int Preamp (Off) (if preamp state = Off)
AMPLITUDE, More, Int Preamp (On) (if preamp state = On)
Sweep, Sweep (Cont)

Sweep, Sweep Time (Auto)

3. If theanalyzer is equipped with Option 1DN and the current stop frequency is
>3 GHz, press Source, Amplitude (Off).

4. Ontheanalyzer, press Single, View/Trace, Trace 1, Clear Write, BW/Avg,
Average Type (Video), Average, 3, Enter, Single.

Wait until vavg 3 isdisplayed to theleft of the graticule (the
analyzer will take three sweeps, then stop).

5. Onthe analyzer, press the following keys:

Peak Search (or Search)
BWI/Avg, Average (Off)
Marker—, Mkr— CF

6. If thetest RBW is 1 kHz, press SPAN, 20 kHz.
If the test RBW is 10 Hz, press SPAN, 500 Hz.

7. If thetest RBW is 1 kHz, press BW/Avg, Res BW, 1 kHz,
Video BW, 30 Hz.

If the test RBW is 100 Hz, press BW/Avg, Res BW, 100 Hz,
Video BW, 10 Hz.

If the test RBW is 10 Hz, press BW/Avg, Res BW, 10 Hz,
Video BW, 1 Hz.

8. Ontheanalyzer, press Single and wait for the new sweep to finish.

9. Read the average of the trace data, ignoring any residual responses. On the
analyzer, pressDisplay, Display Line (On), and adjust the display line so that it
is centered on the average trace noise, ignoring any residual responses (refer to
the Residual Responses verification test for any suspect residuals).

Remove Reference L evel Offset
10. Press AMPLITUDE, More, Ref Lvl Offst, 0 dB.
11. On the analyzer, press Preset.

12. This performance test is now complete.
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39. Residual Responses

The analyzer input is terminated and the analyzer is swept from 150 kHz to 1
MHz. Then the analyzer is swept in incremental 10 MHz spans from 1 MHz to the
upper frequency range. Any responses above the specification are noted.

There are no related adjustment procedures for this performance test.
Equipment Required

Termination, 50 Q Type-N (m)
Additional Equipment for Option BAB
Adapter, Type-N (f) to APC 3.5 (f)
Procedure

150 kHzto 1 MHz

1. Connect the 50 Q2 termination to the analyzer input as shown in
Figure 2-57.

Figure 2-57 Residual Response Test Setup

EMC
ANALYZER

[ -T- T}

RF Input

Termination
whiB3da

2. Press Preset on the analyzer. Press the Factory Preset softkey, if itis
displayed. Set the analyzer by pressing the following keys:

FREQUENCY, Start Freq, 150 kHz

FREQUENCY, Stop Freq, 1 MHz

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
AMPLITUDE, -60 dBm

AMPLITUDE, Attenuation, 0 dB
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BW/Avg, 3 kHz
BW/Avg, Video BW, 1 kHz
Display, Display Line On, —90 dBm

3. Press Single and wait for a new sweep to finish. Look for any residual
responses at or above the display line.

If aresidual is suspected, press Single again. A residual response will persist
onh successive sweeps, but anoise peak will not. Note the frequency and
amplitude of any residual responses above the display line in Table 2-86.

4. Press Preset on the analyzer. Press the Factory Preset softkey, if it is
displayed. Set the analyzer by pressing the following keys:

FREQUENCY, Center Freq, 5.9 MHz

FREQUENCY, CF Step, 9.9 MHz

SPAN, 10 MHz

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
AMPLITUDE, -60 dBm

AMPLITUDE, Attenuation, 0 dB

BW/Avg, 10 kHz

BW/Avg, Video BW, 3 kHz

Display, Display Line On, —90 dBm

5. Repeat step 6 and step 7 until the complete range of frequencies has been
checked for the model and frequency ranges below.

Agilent Model Frequency Range
E7401A 1MHzto 1.5 GHz
E7402A 1MHzto 3.0 GHz
E7403A, E7404A, and E7405A 1MHzt06.7 GHz

6. Press Single and wait for anew sweep to finish. Look for any residual
responses at or above the display line.

If aresidual is suspected, press Single again. A residual response will persist
on successive sweeps, but a noise peak will not. Record the frequency and
amplitude of any residual responses above the display line in Table 2-86.

7. PressFREQUENCY, Center Freq, T.

If there are any residuals at or near the frequency specification limits (1 MHz,
1.5 GHz, 3 GHz, or 6.7 GHZ2), it is recommended that a known frequency
source be used as a frequency marker. Thiswill ensure that testing is done at or
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below the specification limits.

Table 2-86 Residual Responses Wor ksheet
Frequency Amplitude
(MHz) (dBm)

8. Record the highest residual from Table 2-86 as Test Record entry 1 in the
performance verification test record. If no residuals are found, then record

“N/A” in the performance verification test record.
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Figure 2-58

NOTE

Performance Verification Tests

40. Fast Time Domain Amplitude Accuracy: Agilent E7401A, E7402A,
E7403A, E7404A, E7405A (Option AYX)

40. Fast Time Domain Amplitude Accuracy:
Agilent E7401A, E7402A, E7403A, E7404A,
E7405A (Option AY X)

The analyzer amplitude reference signal is used to compare the amplitude level of
anormal sweep time (>5 ms) to afast sweep time (<5 ms) using the marker
functions. The difference should be less than the marker readout resolution
specification for the fast sweep times.

Equipment Required

Cable, BNC, 122 cm (48in)
Adapter, Type-N (m) to BNC (f)

Procedure

Fast Sweep Time Amplitude Accuracy

1. Connect the equipment as shown in Figure 2-58.

Fast Time Domain Amplitude Accuracy Test Setup

EMC
ANALYZER

whoda

No test setup isrequired for the Agilent E7401A.

2. PressPreset on the analyzer. Press the Factory Preset softkey, if itis
displayed.
3. Set the analyzer asfollows:

FREQUENCY, 50 MHz

SPAN, Zero Span

Sweep 5 ms

Input/Output (or Input), Amptd Ref (On) (Agilent E7401A only)
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Input/Output (or Input), Amptd Ref Out (On) (Agilent E7402A, E7403A,
E7404A, and E7405A only)

AMPLITUDE, Scale Type (Lin)

AMPLITUDE, More, Y-Axis Units (or Amptd Units), Volts

AMPLITUDE, Ref Level, 12.57 mV (Agilent E7401A only)

AMPLITUDE, Ref Level, 30.73 mV (Agilent E7402A, E7403A, E7404A,
and E7405A only)

4. Ontheanalyzer, press:

Marker, More 1 of 2, Function
Marker Noise, Single

Marker, Delta

Sweep, 1 ms

Single

5. If the marker delta (A Mkr1) amplitude readout (the second line) is not
expressed as a percentage, subtract 1 from the marker delta (A Mkr1) amplitude
(ignorethe“ X™) and multiply the result by 100 to obtain the amplitude error in
percent:

Amplitude Error = (AMkrl - 1.0) x 100

6. If the marker delta (A Mkr1) amplitude readout is expressed as a percentage,
subtract 100% from the marker delta (A Mkr1) amplitude reading to obtain the
amplitude error in percent:

Amplitude Error = AMkrl - 100%

7. Record the Amplitude Error as Test Record entry 1 in the performance
verification test record.
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41. Tracking Generator Absolute Amplitude and Ver nier
Accuracy: Agilent E7401A (Option 1DN)

A calibrated power sensor is connected to the tracking generator output to measure
the power level at 50 MHz.

The power meter is set to relative mode so that future power level readings arein
dB relative to the reference power level setting. The output power level setting is
decreased in 1 dB steps and the

power level ismeasured at each step. The difference between theideal and actual
power levelsis calculated at each step.

Since a power sweep is accomplished by stepping through the vernier settings, the
peak-to-peak variation of the vernier accuracy is equal to the power sweep
accuracy.

Therelated adjustments for this performance test are “ Tracking Generator ALC
Cdlibration” and “ Tracking Generator Frequency Slope.”

Equipment Required

Power meter, compatible with power sensor
RF power sensor, 50 Q

Procedure

1. PressPreset on the analyzer. Pressthe Factory Preset softkey, if itis
displayed. Set the analyzer by pressing the following keys:

FREQUENCY, Center Freq, 50 MHz

SPAN, Zero Span

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
AMPLITUDE, 0 dBm (Option 1DN)

Source, Amplitude (On), 0 dBm (Option 1DN)

Source, Attenuation, 0 dB

Single

2. Zero and calibrate the power meter and power sensor in log mode (power reads
out in dBm), as described in the power meter operation manual. Enter the
50 MHz Cal Factor of the power sensor into the power meter.

3. Connect the 50 Q power sensor to the RF OUT as shown in Figure 2-59.
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Figure 2-59
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Performance Verification Tests

41. Tracking Generator Absolute Amplitude and Vernier Accuracy:
Agilent E7401A (Option 1DN)

Absolute Amplitude, Vernier, and Power Sweep Accuracy Test Setup

EMC
POWER ANALYZER
METER P—— =nnnnn
............... .0 s
H P s=s—ss5|885a I
Channel ' 5 O O o
A POWER |  gr
SENSOR | output
™ i 3
—_r

" Not a cable,
connect Power Sensor
directly to RF Output

4. Read the power level displayed on the power meter and record the result as Test
Record entry 1 of the performance verification test record as the Absolute
Amplitude Accuracy.

Absolute Amplitude Accuracy at 50 MHz = daB

5. Set the power meter to dB relative mode as described in the power meter
operation manual so that the readout isin power level relative to the power
level at 50 MHz (press Rel/Offset, Rel).

6. Set the source amplitude to the settings indicated in Table 2-87.

7. PressSingle onthe analyzer. At each setting, record the power level displayed
on the power meter as Measured Power Level in Table 2-87.

8. Calculate the Vernier Accuracy by subtracting the Source Vernier Setting from
the Measured Power Level for each Source Amplitude Setting in Table 2-87.

Vernier Accuracy = Measured Power Level (dB) — Source Vernier Setting (dB)

9. Locate the most positive and most negative Vernier Accuracy Values for
Source Vernier Settings of —1 dBm to —10 dBm recorded in Table 2-87. Record
the Positive Vernier Accuracy as Test Record entry 2 and the Negative Vernier
Accuracy as Test Record entry 3 in the performance verification test record.

Positive Vernier Accuracy daB
Negative Vernier Accuracy dB

10. Locate the most positive and most negative Vernier Accuracy values for all
Source Amplitude Settings in Table 2-87 and record these values below:

Positive Power Sweep Accuracy dB
Negative Power Sweep Accuracy dB

11. Calculate the Power Sweep Accuracy by subtracting the Negative Power
Sweep Accuracy recorded in the previous step from the Positive Power Sweep
Accuracy recorded in the previous step. Record the Power Sweep Accuracy as

300 Chapter2



Performance Verification Tests

41. Tracking Generator Absolute Amplitude and Vernier Accuracy:
Agilent E7401A (Option 1DN)

Test Record entry 4 in the performance verification test record.
Power Sweep Accuracy = Positive Power Sweep Accuracy — Negative Power Sweep Accuracy

Power Sweep Accuracy daB
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Table 2-87

Vernier Accuracy Worksheet

Performance Verification Tests

41. Tracking Generator Absolute Amplitude and Vernier Accuracy:
Agilent E7401A (Option 1DN)

Source Amplitude | SourceVernier | Measured Power Vernier
Setting Setting Level Accuracy
Option 1DN
(dBm) (dB) (dB) (dB)
0 (Ref) 0 (Ref) NA NA
-1 -1
-2 -2
-3 -3
-4 -4
-5 -5
-6 -6
-7 -7
-8 -8
-9 -9
-10 -10
-11 -1
-12 -12
-13 -13
-14 -14
-15 -15
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42. Tracking Generator Absolute Amplitude and Vernier Accuracy:
Agilent E7402A, E7403A, E7404A, and E7405A (Option 1DN)

42. Tracking Generator Absolute Amplitudeand Vernier
Accuracy: Agilent E7402A, E7403A, E7404A, and
E7405A (Option 1DN)

A calibrated power sensor is connected to the tracking generator output to measure
the power level at 50 MHz.

The power meter is set to relative mode so that future power level readingsarein
dB relative to the reference power level setting. The output power level setting is
decreased in 1 dB steps and the power level is measured at each step. The
difference between the ideal and actual power levelsis calculated at each step.

Since apower sweep is accomplished by stepping through the vernier settings, the
peak-to-peak variation of the vernier accuracy is equal to the power sweep
accuracy.

Therelated adjustment for this performance test is the front panel Align Now, TG
(Ext Cable) under the System, Alignments menu.

Equipment Required

Power meter, compatible with power sensor
Power sensor, 50 Q2

Procedure

1. PressPreset on the analyzer. Press the Factory Preset softkey, if itis
displayed. Set the analyzer by pressing the following keys:

FREQUENCY, Center Freq, 50 MHz

SPAN, Zero Span

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
AMPLITUDE, 0 dBm

System, Alignments, Auto Align, Off

Source Amptd, Amplitude (On), =20 dBm

Source Amptd, Attenuation (Man), 16 dB

Single Sweep

2. Zero and calibrate the power meter and power sensor in log mode (power reads
out in dBm), as described in the power meter operation manual. Enter the
50 MHz Cal Factor of the power sensor into the power meter.

3. Connect the 50 Q power sensor to the RF output as shown in Figure 2-60.
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Figure 2-60
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Performance Verification Tests

42. Tracking Generator Absolute Amplitude and Vernier Accuracy:
Agilent E7402A, E7403A, E7404A, and E7405A (Option 1DN)

Absolute Amplitude, Vernier, and Power Sweep Accuracy Test Setup

EMC
POWER ANALYZER
METER —
............... : :
) ]
Channel :
A POWER ' RF
SENSOR J Output
i £
| —

" Not a cable,
connect Power Sensor
directly to RF Output

4. Read the power level displayed on the power meter, add 20 dB, and record the
result as Test Record entry 1 of the performance verification test record as the
Absolute Amplitude Accuracy.

Absolute Amplitude Accuracy at 50 MHz = dB

5. Set the power meter to dB relative mode as described in the power meter
operation manual so that the readout isin power level relative to the power
level at 50 MHz (press Rel/Offset, Rel).

6. Press Single on the analyzer. At each setting, record the power level displayed
on the power meter in Table 2-88.

7. Set the source amplitude to the settings indicated in Table 2-88.
Vernier and Power Sweep Accuracy Wor ksheet

Source Amplitude Souré:;t\i/%nier M eaSl:_rSelPower A\f:?;rur:i:rcy
Setting
e (dBm) (dB) (dB)

-18 -2 2)

-19 -3 3)

-20 (Ref) -4 N/A N/A

-21 -5 2

-22 -6 5)

-23 -7 6)

-24 -8 7

-25 -9 8)

-26 -10 9)

8. Calculate the Vernier Accuracy by adding 4 dB to the Source Vernier setting
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Performance Verification Tests

42. Tracking Generator Absolute Amplitude and Vernier Accuracy:
Agilent E7402A, E7403A, E7404A, and E7405A (Option 1DN)

and subtracting the result from the Measured Power Levd for each Source
Amplitude Setting in Table 2-88.

Vernier Accuracy = Measured Power Level (dB) — (Source Vernier Setting (dB) + 4dB)

9. Record the vernier accuracy values from Table 2-88 as test record entries (TR
entries) 2 through 9 in the performance test record.

10. Copy the Absolute Vernier Accuracy values from Table 2-88 into columns 2
and 3 of Table 2-89 on page 306, asindicated by the TR entry numbers.

11. Calculate the Incremental Vernier Accuracy for each Source Vernier Setting by
subtracting the Absolute Vernier Accuracy value in Column 3 of Table 2-89
from the Absolute Vernier Accuracy valuein Column 2. Record the result in
Column 4 of Table 2-89 and in the Performance Test Record as indicated by the
TR entry number.

Example:

If the Absolute Vernier Accuracy for the —7 dB vernier settingis 0.23 dB (TR
entry 6) and the Absolute Vernier Accuracy for the —8 dB vernier setting is

0.08 dB (TR entry 7), the Incremental Vernier Accuracy for the —8 dB vernier
setting would be —0.15 dB (—0.15 = 0.08 — 0.23).

Incremental Vernier Accuracy Workshest

Column 1 Column 2 Column 3 Column 4
Source Vernier Absolute Vernier Absolute Vernier Incremental
Setting (dB) Accuracy (dB) Accuracy (dB) Vernier Accuracy
(dB)
-2 2) 3) 10)
-3 3) 0.0 11)
-4 0.0 (Ref) 0.0 (Ref) 0.0 (Ref)
_5 4) 0.0 12)
-6 5) 4) 13)
-7 6) 5) 14)
-8 7 6) 15)
-9 8) 7) 16)
-10 9) 8) 17)

12. Press System, Alignments, Auto Align, All.
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Performance Verification Tests
43. Tracking Generator Level Flatness: Agilent E7401A (Option 1DN)

43. Tracking Generator Level Flatness: Agilent E7401A
(Option 1DN)

Thistest verifies that analyzers with the tracking generator option (LDN) meet
their tracking generator level flatness specification. A calibrated power sensor is
connected to the tracking generator output to measure the power level at 50 MHz.
The power meter is set for dB relative mode so that future power level readings are
in dB, relative to the power level at 50 MHz.

Next, the tracking generator is stepped to several frequencies throughout its range,
and the output power difference relative to the power level at 50 MHz is measured
for each frequency recorded.

For frequencies below 100 kHz, a digital voltmeter and precision 50 Q termination
are used to measure the power of the tracking generator output. The DVM is set to
read out in dBm using the MATH function with R value set to 50 Q. The following
equation is used to calculate dBm:

dBm = 10l0g,o((E°/R)/1mW)

The DVM readout is corrected by making the readings relative to the 100 kHz
reading from the power sensor.

Option 1DN, 50 Q tracking generators are tested from 9 kHz to 1500 MHz.

Therelated adjustments for this procedure are “ Tracking Generator ALC
Calibration” and “ Tracking Generator Frequency Slope.”

Equipment Required

Power meter

Power sensor, 50 (2, 100 kHz to 1.5 GHz
Digital multimeter

Termination, 50 Q

Cable, BNC

Adapter, Type-N tee, (m) (f) (f)

Adapter, Type-N (m) to BNC (f)
Adapter, BNC (f) to dual banana plug

Procedure

Tracking Generator Level Flatness, Center Frequency >100 kHz

1. PressPreset on the analyzer. Pressthe Factory Preset softkey, if itis
displayed.
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Figure 2-61

Table 2-90

Performance Verification Tests
43. Tracking Generator Level Flatness: Agilent E7401A (Option 1DN)

2. Set the analyzer by pressing the following keys:

FREQUENCY, Center Freq, 50 MHz
FREQUENCY, CF Step, 150 MHz
SPAN, Zero Span

Source, Amplitude On,+107 dBuV (Option 1DN)

Single

3. Zero and calibrate the power meter with the power sensor in log mode (power
reads out in dBm), as described in the power meter operation manual.

4. Connect the power sensor to the RF Out on the analyzer. See Figure 2-61.

Tracking Generator Level Flatnhess Test Setup, >100 kHz

EMC
ANALYZER

POWER METER

POWER .-
SENSOR oot

whS38a

5. Set the power meter to relative mode, as described in the power meter operation
manual. Power levels now read out in power level relative to the power level at

50 MHz.

Perform the next four steps for each measurement value in Table 2-90.

1. Set the center frequency of the analyzer according to the valuesin Table 2-90.
For 100 kHz, press FREQUENCY, Center Freq, 100 kHz.
Thestep up key () may be used to tune to center frequencies above 100 MHz.

2. PressSingle onthe analyzer.

3. Enter the appropriate power sensor Cal Factor into the power meter as
indicated in Table 2-90.

4. Record the power level displayed on the power meter in the Level Flatness
columnin Table 2-90.

Tracking Generator Level Flatness Wor ksheet, >100 kHz

Center L evel Flatness Cal Factor
Frequency (dB) (MH2)
100 kHz 0.1
300 kHz 0.3
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43. Tracking Generator Level Flatness: Agilent E7401A (Option 1DN)

Table 2-90 Tracking Generator Level Flathess Wor ksheet, >100 kHz
Center Level Flatness Cal Factor
Frequency (dB) (MH2)
500 kHz 0.3
1MHz 1
2MHz 3
5MHz 3
10 MHz 10
20 MHz 30
40 MHz 50
50 MHz 0 (Ref) 50
80 MHz 100
100 MHz 100
250 MHz 300
400 MHz 300
550 MHz 300
700 MHz 1000
850 MHz 1000
1000 MHz 1000
1150 MHz 1000
1300 MHz 1000
1450 MHz 1000
1500 MHz 2000

5. Disconnect the power sensor from the RF Out on the analyzer.
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Tracking Generator Level Flatness, Center Frequency <100 kHz

1. Set up the digital multimeter as follows.

Parameter Setting

AC/DC AC Volts

Impedance & Units:

Set to 50 Q impedance SMATH 102
Set to dBm MATH 52
Set to Synchronous SETACV 32

Sub-sampled mode

a. To setthe Agilent 3458A multimeter functionsfrom the front panel,
press the blue shift key, then Recall State (T) key. Use the T (up)
and U (down) arrows to select the appropriate function, then enter
the value from the numeric keypad and press enter.

NOTE Perform step 2 to step 7 for each measurement valuein Table 2-92.

2. Refer to Figure 2-62 to set up the equipment.

Figure 2-62 Tracking Generator Level Flatness Test Setup, <100 kHz
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3. To set the anayzer center frequency to 9 kHz, press FREQUENCY,
Center Freq, 9 kHz (or asindicated in Table 2-91).

4. PressSingle.

5. Record the DVM readout in Table 2-91.

6. Subtract the 100 kHz Level Flatness readout in Table 2-90 from the 100 kHz
DVM Readout in Table 2-91 and record asthe DVM Offset at 100 kHz.

DVM Offset at 100 kHz dB
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43. Tracking Generator Level Flatness: Agilent E7401A (Option 1DN)

For example, if the Level Flatness reading from Table 2-90is 0.7 dB and
the DVM Readout from Table 2-91 is—0.53 dBm, the DVM offset would be
-1.23dB.

DVM Offset = DVM Readout — Level Flatness

7. Addthe DVM Offset at 100 kHz from step 6, above, to each of the DVM
Readouts in Table 2-91 and record as the Corrected Level Flatnessin Column
3.

For example, if the DVM Readout from Table 2-91 is 0.22 dBm, and the
DVM Offsetis—1.23 dB, the Corrected Level Flatness would be —1.01 dB.

Corrected Level Flatness= DVM + DVM Offset

Table 2-91 Tracking Generator Level Flatness Worksheet, <100 kHz
DVM Readout Corrected Level
Center
Frequenc Flatness
equency (dBm) (dB)
9kHz
20 kHz
40 kHz
60 kHz
80 kHz
100 kHz

8. Locate the most positive Level Flatness reading in Table 2-90 and Table 2-91
for frequencies
<1 MHz and enter this value as Test Record entry 1 of the performance
verification test record.

9. Locate the most negative Level Flatness reading in Table 2-90 and Table 2-91
for frequencies
<1 MHz and enter this value as Test Record entry 2 of the performance
verification test record.

10. Locate the most positive Level Flathess reading in Table 2-90 and Table 2-91
for frequencies>1 MHz and <10 MHz and enter thisvalue as Test Record entry
3 of the performance verification test record.

11. Locate the most negative Level Flatness reading in Table 2-90 and Table 2-91
for frequencies>1 MHz and <10 MHz and enter thisvalue as Test Record entry
4 of the performance verification test record.

12. Locate the most positive Level Flatness reading in Table 2-90 for frequencies
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43. Tracking Generator Level Flatness: Agilent E7401A (Option 1DN)

>10 MHz and <1.5 GHz and enter this value as Test Record entry 5 of the
performance verification test record.

13. Locate the most negative Level Flatness reading in Table 2-90 for frequencies
>10 MHz and <1.5 GHz and enter this value as Test Record entry 6 of the
performance verification test record.
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44. Tracking Generator Level Flatness: Agilent E7402A, E7403A, E7404A,
and E7405A (Option 1DN)

44. Tracking Generator Level Flatness:
Agilent E7402A, E7403A, E7404A, and E7405A (Option
1DN)

Thistest verifies that analyzers with the tracking generator option 1DN meet their
tracking generator level flatness specification. In this test, a calibrated power
sensor is connected to the tracking generator output to measure the power level at
50 MHz. The power meter is set for dB Relative mode so that future power level
readings are in dB, relative to the power level at 50 MHz.

Next, the tracking generator is stepped to several frequencies throughout its range,
and the output power difference relative to the power level at 50 MHz is measured
for each frequency recorded.

For frequencies below 100 kHz, a digital voltmeter and precision 50 Q termination
are used to measure the power of the tracking generator output. The DVM is set to
read out in dBm using the MATH function with R value set to 50 Q. The following
equation is used to calculate dBm:

dBm = 10l0g,o((E°/R)/1mW)

The DVM readout is corrected by making the readings relative to the 100 kHz
reading from the power sensor.

e Option 1DN, 50 Q tracking generators are tested from 9 kHz to 3000 MHz.

Therelated adjustment for this performance test is the front panel Align Now, TG
(Ext Cable) under the System, Alignments menu.

Equipment Required

Power meter

Power sensor, 50 Q3

Digital multimeter

Termination, 50 Q

Cable, BNC

Cable, Type-N (m) (m)

Adapter, Type-N tee, (m) (f) ()
Adapter, Type-N (m) to BNC (f)
Adapter, BNC (f) to dual banana plug

Procedure
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and E7405A (Option 1DN)

Tracking Generator Level Flatness, Center Frequency
>100 kHz

1. PressPreset on the analyzer. Press the Factory Preset softkey, if itis
displayed.
2. Connect the Type-N cable between the RF Input and the tracking generator RF

OUT, as shown in Figure 2-63. Do not connect the power sensor to the analyzer
yet.

Figure 2-63 Tracking Generator Level Flatness Test Setup >100 kHz
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3. Set the analyzer by pressing the following keys:

FREQUENCY, Center Freq, 50 MHz

FREQUENCY, CF Step, 150 MHz

SPAN, Zero Span

System, Alignments, Auto Align, Off

Marker

Source, Amplitude (On),

Source, More, Tracking Peak (Wait for the Peaking messageto
disappear.)

Source, Amplitude, +87 dBuV

Single

4. Disconnect the Type-N cable.

5. Zero and calibrate the power meter with the power sensor in log mode (power
reads out in dBm), as described in the power meter operation manual.

6. Connect the 50 Q power sensor to the RF OUT 50 Q on the analyzer. See
Figure 2-63.

7. Set the power meter to relative mode, as described in the power meter operation
manual. Power levels now read out in power level relative to the power level at
50 MHz.

Perform the next four steps for each measurement value in Table 2-92.

8. Set the center frequency of the analyzer according to the valuesin Table 2-92.
For 100 kHz, press FREQUENCY, Center Freq, 100 kHz. The 1! (step up key)
may be used to tune to most center frequencies above 100 MHz.
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and E7405A (Option 1DN)

9. Press Single on the analyzer.

10. Enter the appropriate power sensor Cal Factor into the power meter as
indicated in Table 2-92.

11. Record the power level displayed on the power meter in the Level Flatness
column in Table 2-92.

Table 2-92 Tracking Generator Level Flatness Worksheet, >100 kHz
Center Level Flatness Cal Factor
Frequency (dB) (MH2)
100 kHz 0.1
300 kHz 0.3
500 kHz 0.3
1MHz 1
2 MHz 3
5MHz 3
10 MHz 10
20 MHz 30
40 MHz 50
50 MHz 0 (Ref) 50
80 MHz 100
100 MHz 100
250 MHz 300
400 MHz 300
550 MHz 300
700 MHz 1000
850 MHz 1000
1000 MHz 1000
1150 MHz 1000
1300 MHz 1000
1450 MHz 1000
1600 MHz 2000
1750 MHz 2000
1900 MHz 2000
2050 MHz 2000
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and E7405A (Option 1DN)

Table 2-92 Tracking Generator Level Flatness Wor ksheet, >100 kHz
Center Level Flatness Cal Factor
Frequency (dB) (MH2)
2200 MHz 2000
2350 MHz 2000
2500 MHz 3000
2650 MHz 3000
2800 MHz 3000
2950 MHz 3000
3000 MHz 3000

12. See Figure 2-63. Disconnect the power sensor from the RF Out 50 Q on the

analyzer.

Tracking Generator Level Flatness, Center Frequency <100 kHz

1. Refer to Figure 2-64 to set up the equipment.

Figure 2-64 Tracking Generator Level Flatness Test Setup, <100 kHz

DIGITAL MULTIMETER

who38a

EMC
ANALYZER

Set up the digital multimeter as follows.

Par ameter Setting
AC/DC AC Volts
Impedance & Units:
Set to 50 Q impedance SMATH 10?2
Set to dBm MATH 52
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and E7405A (Option 1DN)

Parameter Setting
Set to Synchronous SETACV 32
Sub-sampled mode

a. To set the Agilent 3458A multimeter functionsfrom the front panel,
press the blue shift key, then Recall State (T) key. Use the ! (up)
and U (down) arrows to select the appropriate function, then enter
the value from the numeric keypad and press enter.

2. Set the analyzer resolution bandwidth to 10 kHz by pressing BW/Avg, Res

BW, 10 kHz.

Repeat step 3 through step 7 for each Center Frequency value in Table 2-93.

3. Set the anayzer center frequency to 9 kHz, by pressing FREQUENCY, Center

Freq, 9 kHz.
4. PressSingle.

5. Record the DVM readout in Table 2-93.

6. Subtract the 100 kHz Level Flatness readout in Table 2-92 from the 100 kHz
DVM Readout in Table 2-93 and record as the DVM Offset at 100 kHz.

DVM Offset at 100 kHz

For example, if the Leve Flatness reading from Table 2-92 is 0.7 dB and
the DVM Readout from Table 2-93is-0.53 dBm, the DV M offset would be

-1.23 dB.

dB

DVM Offset= DVM Readout — Level Flatness

7. Addthe DVM Offset at 100 kHz from step 6, above, to each of the DVM
Readouts in Table 2-93 and record as the Corrected Level Flatnessin Column

3.

For example, if the DVM Readout from Table 2-93 is 0.22 dBm, and the
DVM Offset is—1.23 dB, the Corrected Level Flathess would be —-1.01 dB.

Corrected Level Flathess= DVM Readout + DVM Offset

8. PressSystem, Alignments, Auto Align, All.

Table 2-93 Tracking Generator Level Flatness Worksheet, 100 kHz
DVM Readout Corrected Level
Center
Frequency Flatness
(dBm) (dB)
9kHz
20 kHz
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44. Tracking Generator Level Flatness: Agilent E7402A, E7403A, E7404A,
and E7405A (Option 1DN)

Tracking Generator Level Flatness Wor ksheet, 100 kHz

DVM Readout Corrected Leve
Center
Frequenc Flatness
equency (dBm) (dB)
40 kHz
60 kHz
80 kHz
100 kHz

. Locate the most positive Level Flatness reading in Table 2-92 and Table 2-93
for frequencies <1 MHz and enter this value as Test Record entry 1 of the
performance verification test record.

. Locate the most negative Level Flatness reading in Table 2-92 and Table 2-93
for frequencies <1 MHz and enter this value as Test Record entry 2 of the
performance verification test record.

. Locate the most positive Level Flatness reading in Table 2-92 and Table 2-93
for frequencies >1 MHz and <10 MHz and enter thisvalue as Test Record entry
3 of the performance verification test record.

. Locate the most negative Level Flatness reading in Table 2-92 and Table 2-93
for frequencies >1 MHz and <10 MHz and enter this value as Test Record entry
4 of the performance verification test record.

. Locate the most positive Level Flatness reading in Table 2-92 for frequencies
>10 MHz and <1.5 GHz and enter this value as Test Record entry 5 of the
performance verification test record.

. Locate the most negative Level Flatnessreading in Table 2-92 for frequencies
>10 MHz and <1.5 GHz and enter this value as Test Record entry 6 of the
performance verification test record.

. Locate the most positive Level Flatness reading in Table 2-92 for frequencies
>1.5 GHz and enter this value as Test Record entry 7 of the performance
verification test record.

. Locate the most negative Level Flatness reading in Table 2-92 for frequencies

>1.5 GHz and enter this value as Test Record entry 8 of the performance
verification test record.
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Figure 2-65
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Performance Verification Tests

45. Tracking Generator Harmonic Spurious Outputs: Agilent E7401A (Option
1DN)

45. Tracking Generator Harmonic Spurious Outputs:
Agilent E7401A (Option 1DN)

The measurement for tracking generator harmonic spurious outputs determines the
maximum level of tracking generator harmonics. The tracking generator output is
connected to the input of a microwave anayzer, then tuned to several different
frequencies as the amplitude of the second and third harmonics relative to the
fundamental are measured at each frequency.

There are no related adjustment procedures for this performance test.

Equipment Required

Microwave analyzer

Cable, Type-N, 62 cm (24 in)
Cable, BNCto BNC,23cm (9in)
Adapter, Type-N (m) to BNC (f)

Procedure

The following steps are for an Agilent 8563E microwave analyzer, the steps may
be different if you are using another microwave analyzer.

1. Connect the 10 MHz reference output from the microwave analyzer to the 10
MHz reference input of the analyzer as shown in Figure 2-65.

Harmonic Spurious Outputs Test Setup
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RF Out

BNC

Cable Type-N Cable

2. Complete this step only if more than 24 hours have elapsed since performing a
front-panel calibration of the microwave analyzer.

The microwave analyzer should be allowed to warm up for at least 5 minutes
before proceeding.
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Performance Verification Tests

45. Tracking Generator Harmonic Spurious Outputs: Agilent E7401A (Option
1DN)

Complete afront-panel calibration of the microwave analyzer by performing
the following steps:

a. Preset the microwave analyzer.

b. Connect aBNC cable between CAL OUTPUT and 50 Q Inpui.
C. PressCAL, REALIGNLO & IF.

d. Set FREQUENCY, 300 MHz.

e. Set SPAN, 20 MHz.

—h

Set AMPLITUDE, —10 dBm.
Press PEAK SEARCH.

@

h. Press CAL, REF LVL ADJ and usethe 1 U arrows to adjust the DAC value
to amarker amplitude reading of —10 dBm. Press STORE REF LVL.

i. Disconnect the BNC cable from between the CAL OUTPUT and 50 Q
Input.

Press Preset on the analyzer under test. Pressthe Factory Preset softkey, if it
is displayed.

Set the analyzer by pressing the following keys:

FREQUENCY, Center Freq, 10 MHz
SPAN, Zero Span

BW/Avg, 10 kHz

Source, Amplitude (On)

Source, Amplitude (On), +107 dBuVv
Single

Set the microwave analyzer controls as follows:

FREQUENCY, 10 MHz
FREQUENCY, CF STEP, 10 MHz
SPAN, 10 kHz

AMPLITUDE, 5 dBm

BW, 1 kHz

Refer to Figure 2-65 to connect the Type-N cable from the spectrum analyzer
RF OUT to the input of the microwave analyzer.

The following steps are for an Agilent 8563E microwave analyzer, the steps may
be different if you are using another microwave analyzer.

Perform step 7 and step 8 for each measurement valuein Table 2-94.

7.

Set the analyzer center frequency to the next frequency listed in Table 2-94.
Similarly, set the microwave analyzer frequency and step size to match the
analyzer center frequency. Press Single on the analyzer.

On the microwave analyzer:
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a PressMKR, SIG TRK (On). Wait for the signal to be displayed at center
screen.

b. PressPEAK SEARCH, MKR, SIG TRK (Off), MARKER DELTA.
c. PressFREQUENCY and 1 (step-up key) to tune to the second harmonic.

d. Press PEAK SEARCH and record the marker amplitude reading in Table
2-94 as the 2nd Harmonic Level for the appropriate Tracking Generator
Output Frequency.

e. Perform this step only if the Tracking Generator Output Frequency is
<500 MHz. Press FREQUENCY and 1 (step-up key) to tune to the third
harmonic. Press PEAK SEARCH.

Record the marker amplitude reading in Table 2-94 as the 3rd Harmonic
Level for the appropriate Tracking Generator Output Frequency.

f. PressMKR, MARKERS (Off).
Tracking Generator Harmonic Spurious Response Wor ksheet

15GHz
Tracking Generator
Output Frequency

2nd Harmonic Level 3rd Harmonic Level
(dBc) (dBc)

10 MHz

100 MHz

300 MHz

750 MHz N/A

9. From Table 2-94, enter the 2nd Harmonic Level at 10 MHz as Test Record
entry 1 and copy this value into the performance verification test record.

» Test Record entry 1.
TG 2nd Harmonic Spurious Output dB

10. From Table 2-94, locate the most positive 2nd Harmonic Level for tracking
generator frequencies of 100 MHz to 750 MHz and record this value as Test
Record entry 2 and copy this value into the performance verification test
record.

e Test Record entry 2:
TG 2nd Harmonic Spurious Output daB

11. From Table 2-94, enter the 3rd Harmonic Level at 10 MHz as Test Record entry
3 and copy this value into the performance verification test record.

» Test Record entry 3:
TG 3rd Harmonic Spurious Output dB

12.From Table 2-94, locate the most positive 3rd Harmonic Level for tracking
generator frequencies of 100 MHz to 750 MHz and record this value as Test
Record entry 4 and copy this value into the performance verification test
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record.

e Test Record entry 4:
TG 3rd Harmonic Spurious Output dB
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Figure 2-66
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E7403A, E7404A, and E7405A (Option 1DN)

46. Tracking Generator Harmonic Spurious Outputs:
Agilent E7402A, E7403A, E7404A, and E7405A (Option
1DN)

The measurement for tracking generator harmonic spurious outputs determines the
maximum level of tracking generator harmonics. The tracking generator output is
connected to the input of a microwave anayzer, then tuned to several different
frequencies as the amplitude of the second and third harmonics (relative to the
fundamental) are measured at each frequency.

There are no related adjustment procedures for this performance test.

Equipment Required

Microwave analyzer

Cable, Type-N, 62 cm (24 in)
Cable, BNCto BNC,23cm (9in)
Adapter, Type-N (m) to BNC (f)

Procedure

The following steps are for an Agilent 8563E microwave analyzer, the steps may
be different if you are using another microwave analyzer.

1. Usethe Type-N cable to connect the RF INPUT to the tracking generator RF
OUT as shown in Figure 2-66. Do not connect the Type-N cable to the
microwave anayzer yet. Connect the 10 MHz Reference from the output of the
microwave analyzer to the 10 MHz Reference Input of the analyzer being
tested.

Harmonic Spurious Outputs Test Setup

MICROWAVE BNC Cable
SPECTRUM

EMC
10 MH.
Ref .ﬁ] ANALYZER

Cal Output
1

ADAPTER D

wh8dia
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Complete this step only if more than 24 hours have elapsed since performing a
front-panel calibration of the microwave analyzer.

The microwave analyzer should be allowed to warm up for at least 5 minutes
before proceeding.

Complete afront-panel calibration of the microwave analyzer by performing
the following steps:

a

b.

Preset the microwave analyzer.
Connect aBNC cable between CAL OUTPUT and 50 Q Input.

C. PressCAL, REALIGN LO & IF.
d.

Set FREQUENCY, 300 MHz.
Set SPAN, 20 MHz.
Set AMPLITUDE, —10 dBm.

g. PressPEAK SEARCH.

h. PressCAL, REF LVL ADJ and use the /I U arrowsto adjust the DAC value

to amarker amplitude reading of —10 dBm. Press
STORE REF LVL.

Disconnect the BNC cable from between the CAL OUTPUT and 50 QQ
Input.

2. PressPreset on the analyzer. Pressthe Factory Preset softkey, if itis
displayed.
3. Set the analyzer under test by pressing the following keys:

FREQUENCY, Center Freq, 10 MHz

SPAN, Zero Span

BW/Avg, 10 kHz

System, Alignments, Auto Align, Off

Marker

Source, Amplitude (On)

Source, Tracking Peak (Wait for the Peaking message to appear.)
Source, Amplitude (On), +105 dBuV

Single

4. Set the microwave analyzer controls as follows:

FREQUENCY, 9 kHz
FREQUENCY, CF STEP, 9 kHz
SPAN, 10 kHz

AMPLITUDE, 5dBm

BW, 1 kHz

5. Disconnect the Type-N cable from between the analyzer RF INPUT and the
tracking generator RF OUT. Refer to Figure 2-66 to connect the Type-N cable
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from the analyzer RF OUT to the input of the microwave analyzer.

The following steps are for an Agilent 8563E microwave analyzer, the steps may
be different if you are using another microwave analyzer.

Perform step 6 and step 7 for each measurement value in Table 2-95.

6. Set the analyzer under test center frequency to the next frequency listed in
Table 2-95. Similarly, set the microwave analyzer frequency and step size to
match the analyzer under test center frequency. Press Single on the analyzer
under test.

7. On the microwave analyzer:

a

f.

Press MKR, SIG TRK (On). Wait for the signal to be displayed at center
screen.

Press PEAK SEARCH, MKR, SIG TRK (Off), MARKER DELTA.
Press FREQUENCY and 1 (step up key) to tune to the second harmonic.

Press PEAK SEARCH and record the marker amplitude reading in Table
2-95 as the 2nd Harmonic Level for the appropriate Tracking Generator
Output Frequency.

Perform this step only if the Tracking Generator Output Frequency is
<900 MHz. Press FREQUENCY and 1 (step up key) to tune to the third
harmonic. Press PEAK SEARCH.

Record the marker amplitude reading in Table 2-95 as the 3rd Harmonic
Level for the appropriate Tracking Generator Output Frequency.

Press MKR, MARKERS (Off).

Tracking Generator Harmonic Spurious Response Wor ksheet

1.5 GHz Tracking
Generator Output
Frequency

2nd Harmonic Level 3rd Harmonic Level
(dBc) (dBc)

9kHz

25 kHz

100 MHz

300 MHz

900 MHz

1500 MHz N/A

8. From Table 2-95, enter the 2nd Harmonic Level at 9 kHz as Test Record entry 1
and copy this value into the performance verification test record.

Test Record entry 1:
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TG 2nd Harmonic Spurious Output dB

9. From Table 2-95, locate the most positive 2nd Harmonic Level for tracking
generator frequencies of 9 kHz to 750 MHz and record this value as Test
Record entry 2 and copy this value into the performance verification test
record.

e Test Record entry 2:
TG 2nd Harmonic Spurious Output dB

10. From Table 2-95, enter the 3rd Harmonic Leve at 9 kHz as Test Record entry 3
and copy this value into the performance verification test record.

e Test Record entry 3:
TG 3rd Harmonic Spurious Output dB

11. From Table 2-95, locate the most positive 3rd Harmonic Level for tracking
generator frequencies of 25 kHz to 1500 MHz and record this value as Test
Record entry 4 and copy this value into the performance verification test
record.

e Test Record entry 4:
TG 3rd Harmonic Spurious Output daB

12. Press System, Alignments, Auto Align, All.
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47. Tracking Generator Non-Harmonic Spurious
Outputs: Agilent E7401A
(Option 1DN)

This procedure determines the maximum level of the non-harmonic spurious
outputs of the tracking generator. The tracking generator output is set to several
different output frequencies. For each output frequency, several sweeps are taken
on the microwave analyzer over different frequency spans and the highest
displayed spurious response is measured in each span. Responses at the
fundamental frequency of the tracking generator output or their harmonics are
ignored. The amplitude of the highest spurious response is recorded.

There are no related adjustment procedures for this performance test.

Equipment Required

Microwave analyzer

Cable, Type-N, 62 cm (24 in)
Cable, BNC, 23 cm (9in)
Adapter, Type-N (m) to BNC (f)

Procedure

1. Connect the equipment as shown in Figure 2-67.

Figure 2-67 Non-Harmonic Spurious Outputs Test Setup
EMC
SPECTRUM ANALYZER ANALYZER
cpmB388]  |IBF—520o
Cal Output RF Out
BNC
Cable Type-N Cable

ADAPTER Type-N

\ Cable
wh40a
NOTE The following steps are for an Agilent 8563E microwave analyzer, the steps may

be different if you are using another microwave analyzer.
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1. Completethisstep only if more than two hours have elapsed since performing a
front-panel calibration of the microwave analyzer.

The microwave analyzer should be allowed to warm up for at least 30 minutes
before proceeding.

Complete afront-panel calibration of the microwave analyzer by performing
the following steps:

a. Preset the microwave analyzer.

b. Connect aBNC cable between CAL OUTPUT and 50 Q Input.
C. PressCAL, REALIGNLO & IF.

d. Set FREQUENCY, 300 MHz.

e. Set SPAN, 20 MHz.

—h

Set AMPLITUDE, —10 dBm.
Press PEAK SEARCH.

@

h. Press CAL, REF LVL ADJ and usethe 1 U arrows to adjust the DAC value
to amarker amplitude reading of —10 dBm. Press
STORE REF LVL.

i. Disconnect the BNC cable from between the CAL OUTPUT and 50 Q
Input.

2. Press Preset on the analyzer under test. Press the Factory Preset softkey, if it
is displayed. Set the analyzer by pressing the following keys:

FREQUENCY, Center Freq, 50 MHz
SPAN, Zero Span

BW/Avg, 30 kHz

Marker

Source, Amplitude On, +107 dBuV

3. Set the microwave analyzer by pressing the following keys:

e SPAN, 100 kHz

e AMPLITUDE, 5dBm

* AMPLITUDE, ATTEN, 20 dB

e AMPLITUDE, LOG dB/DIV, 10 dB

4. Disconnect the Type-N cable from between the analyzer RF INPUT and the
tracking generator RF OUT. Refer to Figure 2-67 to connect the Type-N cable
from the analyzer RF OUT to the microwave analyzer 50 Q Inpui.

Measuring Fundamental Amplitudes

Perform the following two steps for each fundamental frequency in Table 2-96.

1. Settheanalyzer under test center frequency to the fundamental frequency listed
in Table 2-96 and press Single to activate a single sweep. Set the microwave
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analyzer to the same frequency.

On the microwave analyzer, press PEAK SEARCH. Press MKR —, MARKER
— REF LVL. Wait for another sweep to finish. Press PEAK SEARCH. Record
the marker amplitude reading in Table 2-96 as the Fundamental Amplitude.

Tracking Generator Fundamental Response Wor ksheet

Fundamental Frequency Fundamental Amplitude(dBm)

10 MHz

750 MHz

15GHz

M easuring Non-Har monic Responses

1

On the analyzer under test, set the center frequency to theinitial valueindicated
in the first row of Table 2-96. Press Single on the analyzer to trigger asingle
sweep.

Set the microwave analyzer Start Freq, Stop Freq, and ResBW asindicated in
thefirst row of Table 2-97.

Press SGL SWP on the microwave analyzer to activate a single sweep and wait
for the sweep to finish. Press PEAK SEARCH to locate the largest spurious
response.

Verify that the marked signal is not the fundamental or a harmonic of the
fundamental by performing the following steps:

The following steps are for an Agilent 8563E microwave analyzer, the steps may
be different if you are using another microwave analyzer.

a. Divide the marker frequency by the fundamental frequency (the analyzer
center frequency setting). For example, if the marker frequency is 30.3
MHz and the fundamental frequency is 10 MHz, dividing 30.3 MHz by 10
MHz yields 3.03.

b. Round the number calculated in step ato the nearest whole number. In the
example above, 3.03 should be rounded to 3. Values less than 1 should be
rounded up to 1.

c. Multiply the fundamental frequency by the number calculated in step b.
Following the example, multiplying 10 MHz by 3 yields 30 MHz.

d. Calculate the difference between the marker frequency and the frequency
calculated in step ¢ above. Continuing the example, the difference would be
300 kHz.

e. Dueto span accuracy uncertaintiesin the microwave analyzer, the marker
frequency might not equal the actual frequency. Given the marker
frequency, check if the difference calculated in step d iswithin the
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appropriate tolerance:

For marker frequencies <5 MHz, tolerance = +200 kHz
For marker frequencies <55 MHz, tolerance = +750 kHz
For marker frequencies >55 MHz, tolerance = +10 MHz

f. If thedifferencein step d is within the indicated tolerance, the signal in
guestion is the fundamental signal (if the number instepb=1) or a
harmonic of the fundamental (if the number in step b >1). This response
should beignored.

5. Verify that the marked signal is atrue response and not arandom noise peak by

pressing SINGLE to trigger a new sweep and press PEAK SEARCH. A true
response will remain at the same frequency and amplitude on successive
sweeps but a noise peak will not.

If the marked signal is not the fundamental or a harmonic of the fundamental
and is atrue response, continue with step 7.

If the marked signal is either the fundamental or a harmonic of the fundamental
or anoise peak, move the marker on the microwave analyzer to the next highest
signal by pressing NEXT PEAK. Repeat step 4 above.

Perform step 7 only if the marker signal is atrue response and not a
fundamental or harmonic of the fundamental. Otherwise, continue with step 8.

Calcul ate the difference between the amplitude of marked signal and the
fundamental amplitude as listed in Table 2-96.

For example, if the fundamental amplitude for afundamental frequency of 10
MHz is 1.2 dBm and the marker amplitude is —40.8 dBm, the difference is—42
dBc.

Record this difference as the non-harmonic response amplitude for the
appropriate analyzer center frequency and microwave analyzer start and stop
frequency settingsin Table 2-97.

Non-harmonic Amplitude = Marker Amplitude — Fundamental Amplitude

8.

If atrue non-harmonic spurious response is not found, record “NOISE” asthe
Amplitude of Non-Harmonic Response in Table 2-97 for the appropriate
analyzer center frequency and microwave analyzer start and stop frequency
settings.

Repeat step 1 through step 8 for the remaining analyzer center frequency and
microwave analyzer settingsin Table 2-97.

Table 2-97 1.5 GHz Tracking Generator Non-Har monic Spurious Response Wor kshest
Microwave Microwave Microwave Amplitude of
Analyzer Center Analyzer Non-Harmonic
Analyzer Sart Analyzer Stop :
Frequency Frequen Frequen Resolution Response
equency equency Bandwidth (dBc)
10 MHz 9kHz 100 kHz 300 Hz
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Table 2-97 1.5 GHz Tracking Generator Non-Har monic Spurious Response Wor ksheet
. . Microwave Amplitude of
Analyzer Center Microwave Microwave Analyzer Non-Harmonic
Frequency Arllarlélngrenscsrt Aﬁ?ngjrensct;p Resolution Response
Bandwidth (dBc)
10 MHz 100 kHz 5MHz 10 kHz
10 MHz 5MHz 55 MHz 100 kHz
10 MHz 55 MHz 1240 MHz 1MHz
10 MHz 1240 MHz 1500 MHz 1MHz
750 MHz 9kHz 100 kHz 300 Hz
750 MHz 100 kHz 5MHz 10 kHz
750 MHz 5MHz 55 MHz 100 kHz
750 MHz 55 MHz 1240 MHz 1MHz
750 MHz 1240 MHz 1500 MHz 1MHz
15GHz 9kHz 100 kHz 300 Hz
1.5GHz 100 kHz 5MHz 10 kHz
15GHz 5MHz 55 MHz 100 kHz
15GHz 55 MHz 1240 MHz 1MHz
1.5GHz 1240 MHz 1500 MHz 1MHz

Deter mining the Highest Non-har monic Spurious Response

1. In Table 2-97, locate the most positive non-harmonic response amplitude.
Record this amplitude as the highest non-harmonic response amplitude in Test

Record entry 1 of the performance verification test record.
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NOTE
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48. Tracking Generator Non-Harmonic Spurious
Outputs: Agilent E7402A, E7403A, E7404A, and
E7405A (Option 1DN)

This procedure determines the maximum level of the non-harmonic spurious
outputs of the tracking generator. The tracking generator output is set to several
different output frequencies. For each output frequency, several sweeps are taken
on the microwave analyzer over different frequency spans and the highest
displayed spurious response is measured in each span. Responses at the
fundamental frequency of the tracking generator output or their harmonics are
ignored. The amplitude of the highest spurious response is recorded.

There are no related adjustment procedures for this performance test.

Equipment Required

Microwave analyzer

Cable, Type-N, 62 cm (24 in)
Cable, BNC, 23cm (9in)
Adapter, Type-N (m) to BNC (f)

Procedure

1. Connect the equipment as shown in Figure 2-68.

Non-Harmonic Spurious Outputs Test Setup

MICROWAVE EMC
SPECTRUM ANALYZER ANALYZER

i

|0000DD

who42a

The following steps are for an Agilent 8563E microwave analyzer, the steps may
be different if you are using another microwave analyzer.

1. Completethisstep only if more than two hours have elapsed since performing a
front-panel calibration of the microwave analyzer.
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The microwave analyzer should be allowed to warm up for at least 30 minutes
before proceeding.

Complete afront-panel calibration of the microwave analyzer by performing
the following steps:

a. Preset the microwave analyzer.

b. Connect aBNC cable between CAL OUTPUT and 50 Q2 Input.
Cc. PressCAL, REALIGN LO & IF.

d. Set FREQUENCY, 300 MHz.

e. Set SPAN, 20 MHz.

f. Set AMPLITUDE, —-10 dBm.

g. PressPEAK SEARCH.

h. Press CAL, REF LVL ADJ and usethe 1 U arrowsto adjust the DAC value
to amarker amplitude reading of —10 dBm. Press STORE REF LVL.

i. Disconnect the BNC cable from between the CAL OUTPUT and 50 QQ
Input.

2. Usethe Type-N cable to connect the RF Input to the RF OUT of the tracking
generator as shown in Figure 2-68. Do not connect to the RF Input of the
microwave analyzer yet.

3. Press Preset on the analyzer under test. Pressthe Factory Preset softkey, if it
is displayed. Set the analyzer by pressing the following keys:

FREQUENCY, Center Freq, 50 MHz

SPAN, Zero Span

BW/Avg, 30 kHz

System, Alignments, Auto Align, Off

Marker

Source, Tracking Peak (wait for the Peaking message to appear)
Source, Amplitude On, +105 dB uV

Single

4. Set the microwave analyzer by pressing the following keys:

e SPAN, 100 kHz

e AMPLITUDE, 5dBm

e AMPLITUDE, Attenuation, 20 dB
e AMPLITUDE, LOG dB/DIV, 10 dB

5. Disconnect the Type-N cable from between the analyzer RF INPUT and the
tracking generator RF OUT. Refer to Figure 2-68 to connect the Type-N cable
from the analyzer RF OUT to the microwave analyzer 50 Q Input.

Measuring Fundamental Amplitudes

Perform the following two steps for each measurement value in Table 2-98.
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6. Set the analyzer center frequency to the Fundamental Frequency listed in Table
2-98 and press Single to activate asingle sweep. Set the microwave analyzer to
the same frequency.

7. Onthe microwave analyzer, press PEAK SEARCH. Press MARKER —, MKR
— REF LVL. Wait for another sweep to finish. Press PEAK SEARCH. Record
the marker amplitude reading in Table 2-98 as the fundamental amplitude.

Tracking Generator Fundamental Response Wor ksheet

Fundamental Frequency Fundamental Amplitude (dBm)

10 MHz

15GHz

3.0GHz

M easuring Non-Har monic Responses

8. Ontheanalyzer, set the center frequency to theinitial valueindicated in the
first row of Table 2-98. Press Single on the analyzer to trigger a single sweep.

9. Set the Start Freq, Stop Freq, and Res BW of the microwave anayzer as
indicated in the first row of Table 2-99.

10. Press SGL SWP on the microwave analyzer to activate a single sweep and wait
for the sweep to finish. Press PEAK SEARCH to locate the largest spurious
response.

11. Verify that the marked signal is not the fundamental or a harmonic of the
fundamental by performing the following steps:

The following steps are for an Agilent 8563E microwave analyzer, the steps may
be different if you are using another microwave analyzer.

a. Divide the marker frequency by the fundamental frequency (the analyzer
center frequency setting). For example, if the marker frequency is 30.3
MHz and the fundamental frequency is 10 MHz, dividing 30.3 MHz by 10
MHz yields 3.03.

b. Round the number calculated in step ato the nearest whole number. In the
example above, 3.03 should be rounded to 3. Valuesless than 1 should be
rounded up to 1.

¢. Multiply the fundamental frequency by the number calculated in step b.
Following the example, multiplying 10 MHz by 3 yields 30 MHz.

d. Calculate the difference between the marker frequency and the frequency
calculated in step ¢ above. Continuing the example, the difference would be
300 kHz.

e. Dueto span accuracy uncertainties in the microwave analyzer, the marker
frequency might not equal the actual frequency. Given the marker
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frequency, check if the difference calculated in step d iswithin the
appropriate tolerance:

For marker frequencies <5 MHz, tolerance = +200 kHz
For marker frequencies <55 MHz, tolerance = +750 kHz
For marker frequencies >55 MHz, tolerance = +10 MHz

f. If thedifferencein step d iswithin the indicated tolerance, the signal in
guestion is the fundamental signa (if the number instepb=1) or a
harmonic of the fundamental (if the number in step b >1). Thisresponse
should be ignored.

12. Verify that the marked signal is atrue response and not arandom noise peak by
pressing SINGLE to trigger a new sweep and press PEAK SEARCH. A true
response will remain at the same frequency and amplitude on successive
sweeps but a noise peak will not.

If the marked signal is not the fundamental or a harmonic of the fundamental
and is atrue response, continue with step 14.

13.1f the marked signal is either the fundamental or a harmonic of the fundamental
or anoise peak, move the marker on the microwave analyzer to the next highest
signal by pressing NEXT PEAK. Repeat step 11 above.

Perform step 14 only if the marker signal is atrue response and not a
fundamental or harmonic of the fundamental. Otherwise, continue with step 15.

14. Calculate the difference between the amplitude of marked signal and the
fundamental amplitude as listed in Table 2-98.

For example, if the fundamental amplitude for afundamental frequency of 10
MHzis 1.2 dBm and the marker amplitude is—40.8 dBm, the difference is —42
dBc.

Record this difference as the non-harmonic response amplitude for the
appropriate analyzer center frequency and microwave analyzer start and stop
frequency settingsin Table 2-99.

Non-harmonic Amplitude = Marker Amplitude — Fundamental Amplitude

15. If atrue non-harmonic spurious response is not found, record “NOISE” asthe
non-harmonic response Amplitude in Table 2-99 for the appropriate analyzer
center frequency and microwave analyzer start and stop frequency settings.

16. Repeat step 8 through step 15 for the remaining analyzer center frequency and
microwave analyzer settingsin Table 2-99.
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17.Press System, Alignments, Auto Align, All

Table 2-99 3.0 GHz Tracking Generator Non-Harmonic Spurious Response Wor ksheet
. . Microwave Amplitude of
Analyzer Center Microwave Microwave Analyzer Non-Harmonic
Frequency Ar']:?lggfensc;” Agfngren%;p ResquFion Response
Bandwidth (dBc)
10 MHz 9kHz 100 kHz 300 Hz
10 MHz 100 kHz 5MHz 10 kHz
10 MHz 5MHz 55 MHz 100 kHz
10 MHz 55 MHz 1240 MHz 1MHz
10 MHz 1240 MHz 2000 MHz 1MHz
10 MHz 2000 MHz 3000 MHz 1MHz
15GHz 9kHz 100 kHz 300 Hz
15GHz 100 kHz 5MHz 10 kHz
15GHz 5MHz 55 MHz 100 kHz
15GHz 55 MHz 1240 MHz 1MHz
15GHz 1240 MHz 2000 MHz 1MHz
15GHz 2000 MHz 3000 MHz 1 MHz
3.0GHz 9kHz 100 kHz 300 Hz
3.0GHz 100 kHz 5MHz 10 kHz
3.0GHz 5MHz 55 MHz 100 kHz
3.0GHz 55 MHz 1240 MHz 1 MHz
3.0GHz 1240 MHz 2000 MHz 1MHz
3.0GHz 2000 MHz 3000 MHz 1 MHz

Determining the Highest Non-har monic Spurious Response

1. In Table 2-99, locate the most positive non-harmonic response amplitude for
microwave analyzer stop frequency settings <2000 MHz. Record this
amplitude as the highest non-harmonic response amplitude in Test Record
entry 1 of the performance verification test record.

2. In Table 2-99, locate the most positive non-harmonic response amplitude for
microwave analyzer start frequency settings >2000 MHz. Record this
amplitude as the highest non-harmonic response amplitude in Test Record
entry 2 of the performance verification test record.
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49. Tracking Generator L O Feedthrough:

Agilent E7402A, E7403A, E7404A, and E7405A

(Option 1DN)

The tracking generator output is connected to the analyzer 50 W Input, and the
tracking is adjusted at 50 MHz for amaximum signal level. The tracking generator
output is then connected to the input of a microwave analyzer. The tracking

generator istuned to several different frequencies and the LO Feedthrough is
measured at the frequency extremes of the LO.

Therelated adjustment for this procedureis“TG LO Leveling.”

Equipment Required

Microwave analyzer

Cable, Type-N, 62 cm (24 in)
Cable, BNC, 23cm (9in)
Adapter, Type-N (m) to BNC (f)

Procedure

1. Connect the equipment as shown in Figure 2-69.

Figure 2-69 L O Feedthrough Amplitude Test Setup
MICROWAVE EMC
SPECTRUM ANALYZER ANALYZER
I
wh8d2a
NOTE Note that the following steps are for an Agilent 8563E microwave analyzer, the

steps may be different if you are using another microwave analyzer.

1. PressPRESET on the microwave analyzer.

The microwave analyzer should be allowed to warmup for at least five minutes
before proceeding.
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Complete step 2 only if more than 24 hours have elapsed since performing a
front-panel calibration of the microwave analyzer.

2. Perform afront-panel calibration of the microwave analyzer by performing the
following steps:

a. Connect aBNC cable between CAL OUTPUT and 50 Q Input.
b. PressCAL, REALIGN LO & IF.

C. Set FREQUENCY, 300 MHz.

d. Set SPAN, 20 MHz.

e. Set AMPLITUDE, -10 dBm.

f. PressPEAK SEARCH.

g. PressCAL, REF LVL ADJ and use the ! U arrows to adjust the DAC value
to amarker amplitude reading of —10 dBm. Press
STORE REF LVL.

h. Disconnect the BNC cable from between the CAL OUTPUT and 50 QQ
Input.

3. Press Preset on the analyzer under test. Pressthe Factory Preset softkey, if it
is displayed.

4. Usethetype-N cableto connect the RF Input to the tracking generator RF OUT
on the analyzer under test as shown in Figure 2-69. Do not connect to the
microwave analyzer RF Input yet.

5. Initialize the test equipment by pressing the following keys on the analyzer
under test:

FREQUENCY, Center Freq, 50 MHz
SPAN, Zero Span

BW / Avg, 30 kHz

System, Alignments, Auto Align, Off
Marker

Source, Amplitude On, +102 dBpV
Source, Tracking Peak (Wait for the PEAKING SIGNAL message to
disappear.)

FREQUENCY, 9 kHz

Source, Amplitude On, +105 dBuV
Single

6. On the microwave analyzer, press the following keys:

FREQUENCY, 3.921409 GHz
SPAN, 100 kHz
AMPLITUDE, 0 dBm

BW, 1 kHz

7. Disconnect the type-N cable from between the analyzer RF INPUT and the
Tracking Generator RF OUT. Refer to Figure 2-69 to connect the type-N cable
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Performance Verification Tests

49. Tracking Generator LO Feedthrough: Agilent E7402A, E7403A, E7404A,
and E7405A (Option 1DN)

from the analyzer RF OUT to the microwave analyzer 50 W Inpui.
8. On the microwave analyzer, press.

PEAK SEARCH
MKR, SIG TRK (On)

Wait for the signal to be displayed at center screen, then press SIG TRK (Off).

9. On the microwave analyzer, press AUX CTRL,
INTERNAL MIXER, PRESEL AUTO PK then wait for the PEAKING message
to disappear.

10. Record the microwave analyzer marker amplitude in Table 2-100 asthe LO
Feedthrough Amplitude for the Microwave analyzer CENTER FREQUENCY
at 3.921409 GHz.

11. Repeat step 8 through step 10 for the remaining Analyzer CENTER
FREQUENCY and Microwave Analyzer CENTER FREQUENCY settings
listed in Table 2-100. Press Single on the analyzer to activate a single sweep
each time the center frequency is changed.

12. Press System, Alignments, Auto Align, All.

13.In Table 2-100, for analyzer center frequencies of 9 kHz to 1.5 GHz, locate the
highest LO Feedthrough Amplitude then record this amplitude as Test Record
entry 1 of the performance verification test record.

14.1n Table 2-100, for the Anayzer Center Frequency of 3.0 GHz, record thisLO
Feedthrough Amplitude as Test Record entry 2 of the performance verification
test record.

Tracking Generator L O Feedthrough Amplitude Wor ksheet

: L O Feedthrough
Microwave .
Analyzer Center Amplitude
Frequency Analyzer
Center Frequency (dBm)
9kHz 3.921409 GHz
70 MHz 3.9914 GHz
150 MHz 4.0714 GHz
15GHz 5.4214 GHz
3.0GHz 6.9214 GHz
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Performance Verification Tests

50. Gate Delay Accuracy and Gate Length Accuracy: Agilent E7401A,
E7402A, E7403A, E7404A, and E7405A (Option 1D6)

50. Gate Delay Accuracy and Gate Length Accuracy:
Agilent E7401A, E7402A, E7403A, E7404A,
and E7405A (Option 1D6)

The method used for measuring the gate length times is determined by the length
of the gate. Shorter gate-length times are measured with an oscilloscope, and
longer gate-length times are measured with a counter.

For shorter gate-length times, the output signal of a pulse generator is used to
trigger the gate circuitry. To measure the gate delay, At markers are used. The
oscilloscope pulse width measurement feature is used to measure the short
gate-length.

For longer gate-length times, a universal counter is used to measure the time
period from the rising edge of the gate output to its falling edge. Because the
gate-length timeis equivalent to the clock accuracy of the analyzer, the gate-length
time is compared to the specification for clock accuracy.

There are no related adjustment procedures for this performance test.

Equipment Required

Universal counter

Function generator

Oscilloscope (This procedure is written for the Agilent 54820A.)
Cable, BNC, 120 cm (48 in) (four required)

Adapter, BNC tee (m) (f) (f) (two required)

Procedure

1. Connect the equipment as shown in Figure 2-70. Connect the GATE OUT to
Channel 2.

2. Press Preset on the analyzer. Pressthe Factory Preset softkey, if itis
displayed. Set the analyzer by pressing the following keys:

SPAN, Zero Span

Sweep, Sweep Time, 100 s

Sweep, Gate (On)

Gate Setup, Edge Setup (or Edge Gate)
Gate Delay, 1 ps

Gate Length, 1 us

The oscilloscope measurement is much more stable using slow sweep times on the
analyzer. The response on the analyzer display will not be valid, but the Gate
Delay and Gate L ength accuracy are being measured externally with the universal
counter and oscilloscope.
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Performance Verification Tests

50. Gate Delay Accuracy and Gate Length Accuracy: Agilent E7401A,
E7402A, E7403A, E7404A, and E7405A (Option 1D6)

Figure 2-70 Gate Delay and Gate Length Test Setup

INFINIUM
OSCILLOSCOPE
FUNCTION FREQUENCY
GENERATOR ’j COUNTER
EE%E% . © 9ob o gok

Channel 1 Channel 2

BNC TE:Eﬂ BNC TEE

EMC ANALYZER

wh943a

3. Set up the function generator as follows:

Waveform Square
Frequency 100 Hz
Amplitude 25V

Offset 125V

4. Press Default Setup on the oscilloscope and set the controls as follows:

Timebase 500 ng/div

Trigger Edge

Trigger Source 2

Trigger Level 20V
Channel 1

V/Div 1v

Coupling DC

Offset 20V
Channel 2

V/Div 1V

Coupling DC
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50. Gate Delay Accuracy and Gate Length Accuracy: Agilent E7401A,
E7402A, E7403A, E7404A, and E7405A (Option 1D6)

Offset 30V

5. Onthe oscilloscope, adjust the horizontal position to place the area between the
rising edges of channel 1 and channel 2 at the center of the display. The
horizontal position at the bottom of the grid should be between —500 ns and
—650 ns.

6. Set the oscill oscope timebase to 200 ns/div. The rising edges of channel 1 and
channel 2 should still be displayed. If not, adjust the horizonta position so the
rising edges of channel 1 and channd 2 are displayed.

7. Use the mouse connected to the oscilloscope and click on the mouseiconin the
upper right-hand corner of the display.

8. Set the oscill oscope statistics on.
Click on Measure and verify that “ Show Statistics’ is checked.
9. Define the conditions for a delta time measurement on the oscill oscope.

L eave the oscilloscope in Auto Trigger “Free Run” mode until al connections
and setups are completed on both the oscilloscope and the analyzer. Thisallows
you to confirm that both channels on the oscilloscope are receiving avalid
signal.

a Click on Measure, Customize, Measurement Definitions.
b. Set Threshold Definition to “10%, 50%, 90%".
c. Set Top-Base Definition to “ Standard”.
d. Set From Edge#to 1, and set To Edge #to 2.
€. Set both Direction selectionsto “Rising”.
f. Set both Threshold selectionsto “Middle Level”.
g. Click Close.
10. Activate the delta time measurement.
a Click Measure, Time, Delta Time.
b. Set Source 1to “Channel 1”.
C. Set Source 2 to “Channel 2”.
d. Click OK.

11. Wait a few seconds for the minimum and maximum values displayed at the
bottom of the oscilloscope grid to stahilize.

12. Refer to the measurement statistics at the bottom of the oscilloscope grid.
Record the ATime (1)-(2) min value as Minimum Gate Delay in Table 2-101.

Record the ATime (1)-(2) max value as the Maximum Gate Delay in Table
2-101.
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Table 2-101

Performance Verification Tests

50. Gate Delay Accuracy and Gate Length Accuracy: Agilent E7401A,
E7402A, E7403A, E7404A, and E7405A (Option 1D6)

13.Clear al current oscilloscope measurements. Click on Measure, Clear, and All
Measurements.

14. Adjust the oscilloscope horizonta position to center the pulse on Channel 2 on
the display. Switching the trigger source to channd 2 will help with the
measurement.

15. Activate the pul se width measurement function for channel 2 of the
oscilloscope.

Click on Measure, Time, and click on +width.

Set the Source to be channel 2 and click OK.
16. Record the +width (2) mean value in Table 2-101 as the 1 us Gate Length.
17.0n the analyzer, press

Sweep, Sweep Time

150 ms, Sweep

Gate Setup (or Gate), Edge Setup (or Edge Gate)
Gate Delay, 10ms

Sweep, Gate Setup

Edge Setup (or Edge Gate), Gate Length, 65 ms

18. Set the universal counter controls as follows:

Function Pos Width 1
Gate Time 0.1ls
Auto Trigger On
Channel 1
Coupling DC
Impedance 1MQ
X10 Atten Off
100 kHz Filter Off
Common 1 On

19. Record the universal counter readout value as the 65ms Gate Length in Table
2-101.

Gate Delay and Gate L ength Accuracy Worksheset

Description Value Test Record
Entry

Minimum Gate Delay 1

Maximum Gate Delay 2)

1 us Gate Length 3)
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Performance Verification Tests

50. Gate Delay Accuracy and Gate Length Accuracy: Agilent E7401A,
E7402A, E7403A, E7404A, and E7405A (Option 1D6)

Gate Delay and Gate L ength Accuracy Wor ksheet

Description Value Test Record
Entry
65 ms Gate Length 4)
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Performance Verification Tests

51. Gate Mode Additional Amplitude Error: Agilent E7401A, E7402A, E7403A,
E7404A, and E7405A (Option 1D6)

51. Gate Mode Additional Amplitude Error:

Agilent E7401A, E7402A, E7403A, E7404A,

and E7405A (Option 1D6)

This procedure measures the additional amplitude error while gate mode is turned
on. An amplitude reference is established while gate mode is off. Gate mode is

then turned on with a function generator providing the gate trigger input. The
amplitude with gate mode on is then measured using the marker delta function.

There are no related adjustment procedures for this performance test.

Equipment Required

Synthesized signal generator
Function generator

Cable, Type-N (f), 50 Q
Cable, BNC, 120 cm

Additional Equipment for Option BAB
Adapter, Type-N (f) to APC 3.5 (f)

Procedure

1. Connect the equipment as shown in Figure 2-71.

2. PressPreset on the analyzer. Press the Factory Preset softkey, if itis
displayed. Set the analyzer by pressing the following keys:

FREQUENCY, Center Freq, 300 MHz

SPAN, Zero Span

AMPLITUDE, Ref Level, =20 dBm

AMPLITUDE, More, Y Axis Units (or Amptd Units), dBm
Sweep, 20 ms

Chapter 2 345



Performance Verification Tests

51. Gate Mode Additional Amplitude Error: Agilent E7401A, E7402A, E7403A,

E7404A, and E7405A (Option 1D6)

Figure 2-71 Gate Delay and Gate Length Accuracy Test Setup
BNC Cable
~
SYNTHESIZED
AN ALYEZgg Gate SIGNAL GENERATOR

£ > FUNCTION
— :m = GENERATOR
I = DBE S oCd 0o ce —
0 e Sl I m—Tc
S ® 0 o ggg =boion DEEEa0008

-— Output

RF Output
Type-N Cable

3.

wh944a

Set up the function generator as follows:

Waveform

Square
Duty Cycle 50%

Frequency 100 Hz

Amplitude 2.5V pk-pk

Offset 1.25v

On the synthesized signal generator, press Blue Key, Special, 0, 0. Set the
signal generator asfollows:

FREQUENCY 300 MHz

AMPLITUDE —20dBm

On the analyzer, press Single and wait for the sweep to finish. Press Peak
Search (or Search).

On the analyzer, press Marker, Delta.

Set the analyzer as follows:

Trig, External (Pos)

Sweep, Gate (On)

Gate Setup, Edge Setup (or Edge Gate), Gate Delay, 1 uc

Gate Length, 1 uc

Sweep, Gate Setup (or Gate), Trig Type (Level) (or Gate Control (Level))

On the analyzer, press Single and wait for the sweep to finish. Press Peak
Search (or Search).

Record the marker delta (A Mkr1) amplitude reading as Test Record entry 1in
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51. Gate Mode Additional Amplitude Error: Agilent E7401A, E7402A, E7403A,
E7404A, and E7405A (Option 1D6)

the performance test record.
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51. Gate Mode Additional Amplitude Error: Agilent E7401A, E7402A, E7403A,
E7404A, and E7405A (Option 1D6)
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Performance Verification Test Records
Agilent E7401A Performance Verification Test Record

Agilent E7401A Performance Verification Test Record

Tests for the Agilent E7401A only are included in this test record, therefore not all
test numbers are included.

Table 3-1 Agilent E7401A Performance Verification Test Record

Agilent Technologies

Address:

Model E7401A
Serial No.

Options

Firmware Revision

Customer

Test Equipment Used:
Description

Synthesized Signal Generator

Synthesized Sweeper
Function Generator
Power Meter, Dual -Channel
RF Power Sensor #1

RF Power Sensor #2
Low-Power Power Sensor
Digita Multimeter
Universal Counter
Frequency Standard
Power Splitter

50 Q Termination

1 dB Step Attenuator

10 dB Step Attenuator

M odel No.

Report No.

Date

Ambient temperature °C
Relative humidity %
Power mains line frequency Hz (nominal)

Tested by

Trace No. Cal Due Date
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Table 3-1

Performance Verification Test Records
Agilent E7401A Performance Verification Test Record

Agilent E7401A Performance Verification Test Record

Oscilloscope
(Option 1D6 only)

Microwave Spectrum
Analyzer (Option 1DN)

Notes/comments:

Table 3-2

Agilent E7401A Performance Verification Test Record

Adgilent Technologies

Model E7401A

Report No.

Serial No.

Date

Test Description

Minimum

Results M easured

Maximum

M easur ement
Uncertainty

1. |10 MHz Reference Output
Accuracy (Non-Option 1D5

only)
Settability

-5.0Hz

(Y

50Hz

+293.3 pHz

2. 10 MHz High-Sability
Frequency Reference Output
Accuracy (Option 1D5 only)

5 Minute Warm-Up Error
15 Minute Warm-Up Error

-0.1 ppm
—0.01 ppm

O
@

0.1 ppm
0.01 ppm

+0.000072 ppm
+0.000070 ppm

3. Frequency Readout and
Marker Frequency Count
Accuracy

Frequency Readout Accuracy
Span
20 MHz

Center Freq
1490 MHz
1490 MHz 10 MHz

1490 MHz 1MHz

Marker Count Accuracy

Center Freq Span

1490 MHz 10 MHz

1489.83 MHz
1489.91 MHz
1489.991 MHz

1489.999999
MHz

O
(¢
(/N

4

1490.17 MHz
1490.09 MHz
1490.009 MHz

1490.000001
MHz

+0Hz
+0Hz
+0Hz

+0Hz
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Performance Verification Test Records
Agilent E7401A Performance Verification Test Record

Table 3-2

Agilent E7401A Performance Verification Test Record

Agilent Technologies

Model E7401A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum mrﬁ;ﬂ?t
1490 MHz 1MHz 1489.999999 5) 1490.000001 +0Hz
MHz MHz
5. Frequency Span Accuracy
Span Start Freq
1500 MHz OHz 1185 MHz (D] 1215 MHz +3.06 MHz
100 MHz 10 MHz 79 MHz (2 81 MHz +204 kHz
100kHz 10 MHz 79 kHz ©)] 81 kHz 1204 Hz
100 MHz 800 MHz 79 MHz 4 81 MHz +204 kHz
100 kHz 800 MHz 79 kHz 5) 81 kHz +204 Hz
100 MHz 1400 MHz 79 MHz (6) 81 MHz +204 kHz
100kHz 1499 MHz 79 kHz @) 81 kHz 1204 Hz
7. | Noise Sidebands
Offset from 1 GHz signal
10 kHz (1) -93 dBc/Hz +2.44 dB
20 kHz 2 —100 dBc/Hz 1244 dB
30 kHz ©) -104dBc/Hz | +2.44dB
100 kHz 4 —113 dBc/Hz +2.44 dB
9. | System-Related Sidebands
Offset from 500 MHz signal
30 kHz to 230 kHz (@0} —65dBc +1.3dB
—30 kHz to —230 kHz 2 —65dBc +1.3dB
10. | Residual FM
1 kHz ResBW, D 150 Hz +21 Hz
(Non-Option 1D5)
1 kHz ResBW, D 100 Hz +21 Hz

(Option 1D5)
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Agilent E7401A Performance Verification Test Record

Table 3-2 Agilent E7401A Performance Verification Test Record

Agilent Technologies

Model E7401A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum wﬁ;ﬂ?t
10 Hz ResBW 2 2Hz +0.27 Hz
11. | Sweep Time Accuracy
Sweep Time
5ms -1.0% (1) +1.0% +0.16%
20 ms -1.0% 2 +1.0% +0.16%
100 ms -1.0% 3 +1.0% +0.16%
1s -1.0% (%) +1.0% +0.16%
10s -1.0% (5) +1.0% +0.16%
1 ms (Option AYX only) -1.0% (6) +1.0% +0.16%
500 ps (Option AYX only) -1.0% @) +1.0% +0.16%
100 ps (Option AYX only) -1.0% (8) +1.0% +0.16%
12. | Display Scale Fidelity
Cumulative Log Fidelity,
ResBW >1 kHz
dB from Ref Level
-4 -0.30dB (1) 0.30dB +0.082 dB
-3 -0.30dB 2 0.30dB +0.078 dB
-12 -0.40 dB 3 0.40dB +0.075dB
-16 -0.40 dB 4 0.40dB +0.073 dB
-20 -0.40 dB (5) 0.40dB +0.078 dB
24 -0.50 dB (6) 0.50dB +0.074 dB
-28 -0.50 dB (7 0.50dB +0.073 dB
-32 —0.60 dB (8 0.60 dB +0.077 dB
-36 —0.60 dB 9 0.60 dB +0.075dB
-40 -0.60 dB (10) 0.60dB +0.081 dB
—44 -0.70 dB (1) 0.70dB +0.077 dB
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Table 3-2 Agilent E7401A Performance Verification Test Record

Agilent Technologies

Model E7401A Report No.

Serial No. Date

Test Description Minimum Results M easured Maximum mrﬁ;ﬂ?t
—48 -0.70dB (12 0.70dB +0.076 dB
52 -0.70dB (13) 0.70dB +0.080 dB
-56 -0.70dB 14 0.70dB +0.078 dB
-60 -0.70dB (15) 0.70dB +0.084 dB
—64 -0.80dB (16) 0.80dB +0.081 dB
—-68 -0.80dB an 0.80dB +0.080 dB
—72 -0.80dB (18) 0.80dB +0.084 dB
—76 -0.80dB (19) 0.80dB +0.083 dB
-80 -0.80dB (20) 0.80dB +0.089 dB
-84 -1.15dB (2D 1.15dB +0.086 dB
Incremental Log Fidelity,
Res BW >1 kHz
dB from Ref Level
—4 -0.4dB (22 0.4dB +0.082 dB
-8 -0.4dB (23 0.4dB +0.078 dB
-12 -04dB (24) 0.4dB +0.075 dB
-16 -0.4dB (25) 0.4dB +0.073dB
-20 -0.4dB (26) 0.4dB +0.078 dB
—24 -0.4dB (27) 0.4dB +0.074 dB
-28 -0.4dB (28) 0.4dB +0.073 dB
-32 -0.4dB (29) 0.4dB +0.077 dB
—36 -0.4dB (30) 0.4dB +0.075dB
—40 -0.4dB (3D 0.4dB +0.081 dB
—44 -0.4dB (32 0.4dB +0.077 dB
—48 -0.4dB (33) 0.4dB +0.076 dB
-52 -0.4dB (34 0.4dB +0.080 dB
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Table 3-2

Performance Verification Test Records
Agilent E7401A Performance Verification Test Record

Agilent E7401A Performance Verification Test Record

Agilent Technologies

Model E7401A Report No.

Serial No. Date

Test Description Minimum Results M easured Maximum mﬁ;ﬂ?t
-56 -0.4dB (35 0.4dB +0.078 dB
—60 -0.4dB (36) 0.4dB +0.084 dB
-64 -0.4dB (37 0.4dB +0.081 dB
-68 -0.4dB (38) 0.4dB +0.080 dB
72 -0.4dB (39) 0.4dB +0.084 dB
—76 -0.4dB (40) 0.4dB +0.083 dB
-30 -0.4dB (41) 0.4dB +0.089 dB
Cumulative Log Fidelity,
Res BW <300 Hz
dB from Ref Level
—4 -0.34dB (43) 0.34dB +0.082 dB
-8 -0.38dB (44) 0.38dB +0.078 dB
-12 -0.42 dB (45) 0.42dB +0.075dB
-16 -0.46 dB (46) 0.46 dB +0.073 dB
-20 -0.50 dB (47) 0.50dB +0.078 dB
24 -0.54dB (48) 0.54dB +0.074 dB
-28 -0.58 dB (49) 0.58 dB +0.073 dB
-32 -0.62 dB (50) 0.62dB +0.077 dB
-36 —0.66 dB (51) 0.66 dB +0.075dB
—40 -0.70 dB (52 0.70dB +0.081 dB
—44 -0.74 dB (53) 0.74dB +0.077 dB
—48 -0.78 dB (549 0.78 dB +0.076 dB
52 -0.82dB (55) 0.82dB +0.080 dB
-56 -0.86 dB (56) 0.86 dB +0.078 dB
-60 -0.90 dB (57) 0.90dB +0.084 dB
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Table 3-2 Agilent E7401A Performance Verification Test Record

Agilent Technologies

Model E7401A Report No.

Serial No. Date

Test Description Minimum Results M easured Maximum mrﬁ;ﬂ?t
—-64 -0.94dB (58) 0.94dB +0.081 dB
—68 -0.98 dB (59) 0.98 dB +0.080 dB
—72 -1.02dB (60) 1.02dB +0.084 dB
—76 -1.06 dB (61) 1.06 dB +0.083 dB
-80 -1.10dB (62) 1.10dB +0.089 dB
-84 -1.14dB (63) 1.14dB +0.086 dB
-388 -1.18dB (64) 1.18dB +0.085 dB
-92 -1.22dB (65) 1.22dB +0.100 dB
-96 -1.26 dB (66) 1.26dB +0.099 dB
-98 -1.28dB (67) 1.28dB +0.098 dB
Incremental Log Fidelity,
Res BW <300 Hz
dB from Ref Level
—4 -0.4dB (68) 0.4dB +0.082 dB
-8 -0.4dB (69) 0.4dB +0.078 dB
-12 -04dB (70) 0.4dB +0.075 dB
-16 -0.4dB (71) 0.4dB +0.073dB
-20 -0.4dB (72) 0.4dB +0.078 dB
—24 -0.4dB (73) 0.4dB +0.074 dB
-28 -0.4dB (74) 0.4dB +0.073 dB
-32 -0.4dB (75) 0.4dB +0.077 dB
-36 -04dB (76) 0.4dB +0.075 dB
—40 -0.4dB (77) 0.4dB +0.081 dB
—44 -0.4dB (78) 0.4dB +0.077 dB
48 -04dB (79) 0.4dB +0.076 dB
-52 -0.4dB (80) 0.4dB +0.080 dB
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Performance Verification Test Records
Agilent E7401A Performance Verification Test Record

Agilent E7401A Performance Verification Test Record

Agilent Technologies

Model E7401A Report No.

Serial No. Date

Test Description Minimum Results M easured Maximum wﬁ;ﬂ?t
-56 -0.4dB (8L) 0.4dB +0.078 dB
—60 -0.4dB (82) 0.4dB +0.084 dB
-64 -0.4dB (83) 0.4dB +0.081 dB
-68 -0.4dB (84) 0.4dB +0.080 dB
72 -0.4dB (85) 0.4dB +0.084 dB
—76 -0.4dB (86) 0.4dB +0.083 dB
-30 -0.4dB (87) 0.4dB +0.089 dB
Linear Fidelity,
ResBW >1 kHz
dB from Ref Level
—4 —2.0% (93) 2.0% +0.064%
-8 —2.0% (94) 2.0% +0.064%
12 —2.0% (95) 2.0% +0.064%
-16 —2.0% (96) 2.0% +0.064%
-20 —2.0% 97) 2.0% +0.063%
Linear Fidelity,
Res BW <300 Hz
dB from Ref Level
4 —2.0% (98) 2.0% +0.064%
-3 —2.0% (99) 2.0% +0.064%
12 —2.0% (100) 2.0% +0.064%
-16 —2.0% (101) 2.0% +0.064%
-20 —2.0% (102) 2.0% +0.063%
Zero Span,
Res BW <300 Hz
dB from Ref Level
4 -0.36 dB (103) 0.36 dB +0.082 dB
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Agilent E7401A Performance Verification Test Record

Agilent Technologies

Model E7401A Report No.

Serial No. Date

Test Description Minimum Results M easured Maximum mrﬁ;ﬂ?t
-8 -0.42dB (104) 0.42 dB +0.078 dB
-12 -0.48 dB (105) 0.48 dB +0.075 dB
-16 -0.54dB (106) 0.54dB +0.073dB
=20 -0.60 dB (207) 0.60 dB +0.078 dB
24 —-0.66 dB (108) 0.66 dB +0.074 dB
-28 -0.72dB (109) 0.72dB +0.073dB
-32 -0.78 dB (110) 0.78 dB +0.077 dB
-36 -0.84dB (111) 0.84dB +0.075 dB
—40 -0.90dB (112) 0.90dB +0.081 dB
—44 -0.96 dB (113) 0.96 dB +0.077 dB
48 -1.02dB (114) 1.02dB +0.076 dB
-52 -1.08 dB (115) 1.08 dB +0.080 dB
-56 -1.14dB (116) 1.14dB +0.078 dB
—60 -1.20dB (117) 1.20dB +0.084 dB
—-64 -1.5dB (118) 1.5dB +0.081 dB
—-68 -1.5dB (119) 1.5dB +0.080 dB
—70 -15dB (120) 1.5dB +0.084 dB

13. | Input Attenuation Switching
Uncertainty
Input Attenuation Setting
0dB -0.3dB (1) 0.3dB +0.101 dB
5dB -0.3dB 2 0.3dB +0.104 dB
15dB -0.3dB ©)] 0.3dB +0.102 dB
20dB -0.3dB 4 0.3dB +0.098 dB
25dB -0.35dB (5) 0.35dB +0.098 dB
30dB -0.40dB (6) 0.40dB +0.096 dB
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Table 3-2 Agilent E7401A Performance Verification Test Record
Agilent Technologies
Model E7401A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum wﬁ;ﬂ?t
35dB -0.45dB @) 0.45dB +0.099 dB
40dB -0.50 dB (8) 0.50dB +0.096 dB
45 dB -0.55dB 9 0.55dB +0.099 dB
50 dB —0.60 dB (20 0.60dB +0.095 dB
55 dB -0.65 dB (11) 0.65dB +0.099 dB
60 dB -0.70 dB (12 0.70dB +0.100 dB
14. | Reference Level Accuracy
Log, ResBW >1 kHz
Reference Level
(dBm)
-15 -0.3dB (@D} 0.3dB +0.091 dB
-5 -0.3dB 2 0.3dB +0.100 dB
-35 -0.3dB (3) 0.3dB +0.092 dB
—45 -0.3dB 4 0.3dB +0.094 dB
55 -0.5dB (5) 0.5dB +0.095 dB
—65 -0.5dB (6) 0.5dB +0.097 dB
—75 -0.7dB @) 0.7dB +0.099 dB
Linear, Res BW <300 Hz
Reference Level
(dBm)
-15 -0.3dB (8) 0.3dB +0.091 dB
-5 -0.3dB 9 0.3dB +0.100 dB
=35 -0.3dB (20) 0.3dB +0.092 dB
45 -0.3dB (11) 0.3dB +0.094 dB
55 -0.5dB (12 0.5dB +0.095 dB
—65 -0.5dB (13) 0.5dB +0.097 dB
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Table 3-2 Agilent E7401A Performance Verification Test Record

Agilent Technologies

Model E7401A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum mrﬁ;ﬂ?t
=75 -0.7dB (14 0.7dB +0.099 dB
Log, ResBW <300 Hz
Reference Level
(dBm)
=15 -0.3dB (15) 0.3dB +0.091 dB
-5 -0.3dB (16) 0.3dB +0.100 dB
-35 -0.3dB (17) 0.3dB +0.092 dB
—45 -0.3dB (18) 0.3dB +0.094 dB
-55 -0.5dB (29 0.5dB +0.095 dB
—65 -0.5dB (20) 0.5dB +0.097 dB
=75 -0.7dB (2D 0.7dB +0.099 dB
Linear, Res BW <300 Hz
Reference Level
(dBm)
-15 -0.3dB (22) 0.3dB +0.091 dB
-5 -0.3dB (23) 0.3dB +0.100 dB
=35 -0.3dB (24) 0.3dB +0.092 dB
—45 -0.3dB (25) 0.3dB +0.094 dB
-55 -0.5dB (26) 0.5dB +0.095 dB
—65 -0.5dB (27) 0.5dB +0.097 dB
75 -0.7dB (28) 0.7dB +0.099 dB
16. | Resolution Bandwidth
Switching Uncertainty
Resolution Bandwidth
3 kHz -0.3dB (1) 0.3dB +0.048 dB
9 kHz -0.3dB 2 0.3dB +0.048 dB
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Table 3-2 Agilent E7401A Performance Verification Test Record

Agilent Technologies

Model E7401A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum Measur(?ment
Uncertainty
10 kHz -0.3dB 3 0.3dB +0.048 dB
30 kHz -0.3dB 4 0.3dB +0.048 dB
100 kHz -0.3dB (5) 0.3dB +0.048 dB
120 kHz -0.3dB (6) 0.3dB +0.048 dB
300 kHz -0.3dB (7 0.3dB +0.048 dB
1 MHz -0.3dB (8) 0.3dB +0.048 dB
3 MHz -0.3dB 9) 0.3dB +0.048 dB
5MHz -0.6dB (20) 0.6dB +0.076 dB
300 Hz -0.3dB (12) 0.3dB +0.048 dB
200 Hz -0.3dB (12) 0.3dB +0.048 dB
100 Hz -0.3dB (13) 0.3dB +0.048 dB
30 Hz -0.3dB (19) 0.3dB +0.048 dB
10Hz -0.3dB (15) 0.3dB +0.048 dB
3 Hz (Option 1D5 only) -0.3dB (16) 0.3dB +0.048 dB
Firmware Revision A.08.00 or
later
1Hz (Option 1D5 only) -0.3dB a7 0.3dB +0.048 dB
Firmware Revision A.08.00 or
later
17. | Absolute Amplitude
Accuracy (Reference
Settings)
Log, Preamp Off -0.30dB D 0.30dB +0.09 dB
Lin, Preamp Off -0.30dB 2 0.30dB +0.09 dB
Log, Preamp On -0.37dB ©) 0.37dB +0.09 dB
Lin, Preamp On -0.37dB 4 0.37dB +0.09 dB
19. | Overall Absolute Amplitude
Accuracy
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Table 3-2

Agilent E7401A Performance Verification Test Record

Agilent Technologies

Model E7401A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum mrﬁ;ﬂ?t
0 dBm Reference Level
0 dBm input -0.54dB (1) 0.54 dB +0.234 dB
—10 dBm input -0.54dB 2 0.54dB +0.115 dB
—20 dBm input -0.54dB ©) 0.54dB +0.110 dB
—30 dBm input -0.54dB (4) 0.54 dB +0.109 dB
—40 dBm input -0.54dB (5) 0.54dB +0.109 dB
—50 dBm input -0.54dB (6) 0.54dB +0.109 dB
—20 dBm Reference Level
—20 dBm input -0.54dB ) 0.54dB +0.109 dB
—30 dBm input -0.54dB (8) 0.54dB +0.109 dB
—40 dBm input -0.54dB (9) 0.54 dB +0.109 dB
—50 dBm input -0.54dB (10) 0.54dB +0.109 dB
—40 dBm Reference Level
—40 dBm input -0.54dB (11) 0.54 dB +0.087 dB
—50 dBm input -0.54dB (12) 0.54dB +0.087 dB
—50 dBm Reference Level
—50 dBm input -0.54dB (13) 0.54 dB +0.087 dB
21. | Resolution Bandwidth
Accuracy
Resolution Bandwidth
5MHz 3.5MHz (1) 6.5 MHz +110 kHz
3 MHz 2.55 MHz (2 3.45MHz +66 kHz
1 MHz (-3 dB) 0.85 MHz ©) 1.15 MHz +22 kHz
300 kHz 255 kHz 4 345 kHz +6.6 kHz
100 kHz 85 kHz 5) 115 kHz +2.2 kHz
30 kHz 25.5kHz (6) 34.5kHz 1660 Hz
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Agilent E7401A Performance Verification Test Record

Agilent Technologies

Model E7401A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum wﬁ;ﬂ?t
10 kHz 8.5 kHz @) 11.5kHz 1220 Hz
3kHz 2.55 kHz (8) 3.45kHz +66 Hz
1kHz 850 Hz 9 1.15kHz 122 Hz
120 kHz 96 kHz (20 144 kHz +2.17 kHz
9kHz 7.2 kHz (12) 10.8 kHz +163 Hz
1 MHz (-6 dB) 900 kHz (12) 1.1 MHz +22 kHz
22. | Frequency Response Note: Enter datain the appropriate section below depending upon the ambient
temperature at which the test was performed and installed options.
20t030°C
(9kHzto 1.5 GHz)
Maximum Response (D) 0.50dB +0.19 dB
Minimum Response -0.50 dB 2 +0.19 dB
Peak-to-Peak Response @R 1.0dB +0.19 dB
Oto55°C
(9kHzto 1.5 GHz)
Maximum Response D 1.0dB +0.19 dB
Minimum Response -1.0dB _ +0.19dB
Peak-to-Peak Response ®_ 20dB +0.19dB
25. | Frequency Response Note: Enter datain the appropriate section below depending upon the ambient
(Preamp On) temperature at which the test was performed and installed options.
20t030° C
(100 kHz to 1.5 GH2)

Maximum Response
Minimum Response

Peak-to-Peak Response

-1.0dB

O—
[
()

1.0dB

20dB

+0.28 dB
+0.28 dB
+0.28 dB
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Table 3-2

Agilent E7401A Performance Verification Test Record

Agilent Technologies

Model E7401A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum mrﬁ;ﬂ?t
0to55°C
(100 kHz to 1.5 GH2)
Maximum Response (@0} 1.5dB +0.28 dB
Minimum Response -1.5dB 2 +0.28 dB
Peak-to-Peak Response 3 3.0dB +0.28 dB
28. | Other Input-Related
Spurious Responses
Input Frequency
542.8 MHz (1) -65dBc +0.889 dB
510.7 MHz 2 —65dBc +0.889 dB
1310.7 MHz ©)] —45dBc +0.889 dB
30. | Spurious Responses
50 MHz TOI, 1 kHz RBW 10dBm (@0} +0.93dB
50 MHz TOlI, 30 Hz RBW 10dBm 2 +0.93dB
40 MHz SHI 35dBm ©) +0.50 dB
33. | Gain Compression
Test Frequency
53 MHz (1) 1.0dB +0.123 dB
50.004 MHz 2 1.0dB +0.123 dB
1403 MHz ©)] 1.0dB +0.123 dB
35. | Displayed Average Noise
Level
1 kHz RBW, Preamp Off
400 kHz D -115dBm +1.23dB
1 MHz to 10 MHz ) ~115dBm +1.23 dB
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Table 3-2 Agilent E7401A Performance Verification Test Record

Agilent Technologies

Model E7401A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum wﬁ;ﬂ?t
10 MHz to 500 MHz 3 -119dBm +1.23dB
500 MHz to 1 GHz (4) ~117 dBm +1.23dB
1GHzto1.5GHz (5) -114 dBm +1.23dB
1 kHz RBW,
Preamp On
400 kHz (6) -131 dBm +1.23dB
1 MHzto 10 MHz @) —131 dBm +1.23dB
10 MHz to 500 MHz (8 —135dBm +1.23dB
500 MHz to 1 GHz (9) -133dBm +1.23dB
1GHzto1.5GHz (20 —131 dBm +1.23dB
10 Hz RBW,
Preamp Off
400 kHz (11) -134 dBm +1.23dB
1 MHzto 10 MHz (12 —134 dBm +1.23dB
10 MHz to 500 MHz (13) —138 dBm +1.23dB
500 MHz to 1 GHz (14) -136 dBm +1.23dB
1GHzto1.5GHz (15 —133dBm +1.23dB
10 Hz RBW,
Preamp On
400 kHz (16) —150 dBm +1.23dB
1 MHzto 10 MHz an —150 dBm +1.23dB
10 MHz to 500 MHz (18) —154 dBm +1.23dB
500 MHz to 1 GHz (19) -152 dBm +1.23dB
1GHzto1.5GHz (20) —150 dBm +1.23dB
39. | Residual Responses
150 kHz to 1.5 GHz D —-90dBm +0.87 dB
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Table 3-2 Agilent E7401A Performance Verification Test Record

Agilent Technologies

M odel E7401A

Report No.

Serial No.

Date

Test Description

Minimum

Results M easured

M aximum

M easurement
Uncertainty

40.

Fast TimeDomain Amplitude
Accuracy (Option AYX only)

Amplitude Error

—0.3%

o

0.3%

+0.029%

41.

Tracking Generator Absolute
Amplitude and Vernier
Accuracy

(Option 1DN only)

Absolute Amplitude
Accuracy

Positive Vernier Accuracy
Negative Vernier Accuracy

Power Sweep Accuracy

-0.5dB

-0.75dB

o

(I
(©/
4

0.5dB

0.75dB

1.5dB

10.096 dB

+0.008 dB
+0.008 dB
+0.008 dB

Tracking Generator Level
Flatness

(Option 1DN only)

Positive Level Flatness, <1
MHz

NegativeLevel Flatness, <1
MHz

Positive Level Flatness,
1 MHzto 10 MHz

Negative Level Flatness, 1
MHz to 10 MHz

Positive Level Flatness,
>10 MHz

Negative Level Flatness,
>10 MHz

—2.0dB

-2.0dB

-1.5dB

O

(I

G—

4

(©) B

©____

2.0dB

2.0dB

15dB

+0.73dB

+0.73dB

+0.190 dB

£0.190dB

+0.190 dB

+0.190 dB

45,

Tracking Generator
Harmonic Spurious Outputs
(Option 1DN only)
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Table 3-2 Agilent E7401A Performance Verification Test Record

Agilent Technologies

Model E7401A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum Measur(?ment
Uncertainty
2"d Harmonic, <20 MHz o —20dBc +2.6dB
2" Harmonic, >20 MHz @Q______ —25dBc +2.6dB
3" Harmonic, <20 MHz G —20dBc +2.6dB
3'd Harmonic, >20 MHz 4_____ —25dBc +2.6dB
47. | Tracking Generator
Non-Harmonic Spurious
Outputs (Option 1DN only)
Highest Non-Harmonic (@D} -35dBc +2.65 dB
Spurious Output Amplitude
50. | Gate Delay Accuracy and
Gate Length Accuracy
(Option 1D6 only)
Minimum Gate Delay 499.9 ns (@D} 1.5001 ps +549 ps
Maximum Gate Delay 499.9 ns ) 1.5001 ps +549 ps
1 us Gate Length 499.9 ns 3 1.5001 ps +520 ps
65 ms Gate Length 64.993 ms 4 65.007 ms +647 ns
51. | Gate Mode Additional
AmplitudeError (Option 1D6
only)
Amplitude Error -0.2dB D 0.2dB +0.023 dB
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Agilent E7402A Performance Verification Test Record

Tests for the Agilent E7402A only are included in this test record, therefore not all
test numbers are included.

Table 3-3 Agilent E7402A Performance Verification Test Record

Agilent Technologies

Address:

Model E7402A
Serial No.

Options

Firmware Revision

Customer

Test Equipment Used:
Description

Synthesized Signal
Generator

Wide Offset Phase Noise
Signal Generator

Synthesized Sweeper
Function Generator
Power Meter, Dual-Channel
RF Power Sensor #1

RF Power Sensor #2
Low-Power Power Sensor
Digita Multimeter
Universal Counter
Frequency Standard
Power Splitter

50 Q Termination

1 dB Step Attenuator

10 dB Step Attenuator

M odel No.

Report No.

Date

Ambient temperature °C
Relative humidity %
Power mains line frequency Hz (nominal)

Tested by

Trace No. Cal Due Date

368

Chapter 3




Table 3-3

Performance Verification Test Records

Agilent E7402A Performance Verification Test Record

Agilent E7402A Performance Verification Test Record

Oscilloscope
(Option 1D6 only)

Microwave Spectrum
Analyzer (Option 1DN only)

Notes/comments:

Table 3-4

Agilent E7402A Performance Verification Test Record

Agilent Technologies
M odel E7402A

Serial No.

Report No.

Date

Test Description

Minimum

Results M easured

M aximum

M easurement
Uncertainty

1 10 MHz Reference Output
Accuracy (Non-Option 1D5

only)
Settability

-5.0Hz

(U

5.0Hz

+293.3 pHz

2. 10 MHz High-Stability
Frequency Reference Output
Accuracy (Option 1D5 only)

5 Minute Warm-Up Error
15 Minute Warm-Up Error

-0.1 ppm
—0.01 ppm

O
(I

0.1 ppm
0.01 ppm

+0.000072 ppm
+0.000070 ppm

3. Frequency Readout and
Marker Frequency Count
Accuracy

Frequency Readout Accuracy
Center Freg Span
1500 MHz 20 MHz
1500 MHz 10 MHz
1500 MHz 1 MHz
Marker Count Accuracy
Center Freq Span

1500 MHz 10 MHz

1499.83 MHz
1499.91 MHz
1499.991 MHz

1499.999999
MHz

O—
@
G—

4

1500.17 MHz
1500.09 MHz
1500.009 MHz

1500.000001
MHz

+0Hz
+0Hz
+0Hz

+0Hz

Chapter 3

369




Performance Verification Test Records
Agilent E7402A Performance Verification Test Record

Table 3-4

Agilent E7402A Performance Verification Test Record

Agilent Technologies

Model E7402A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum wr?c?jrut?rn?/nt
1500 MHz 1 MHz 1499.999999 (5) 1500.000001 +0Hz
MHz MHz
6. Frequency Span Accuracy
Span Start Freq
3000 MHz OHz 2370 MHz (@D} 2430 MHz +6.12 MHz
100 MHz 10 MHz 79 MHz 2 81 MHz +204 kHz
100 kHz 10 MHz 79 kHz 3 81 kHz 1204 Hz
100 MHz 800 MHz 79 MHz 4 81 MHz +204 kHz
100 kHz 800 MHz 79 kHz (5) 81 kHz +204 Hz
100 MHz 1400 MHz 79 MHz (6) 81 MHz +204 kHz
100 kHz 1499 MHz 79 kHz (7 81 kHz 1204 Hz
7. Noise Sidebands
Offset from 1 GHz signal
10 kHz 1) —90 dBc/Hz +2.44 dB
20 kHz 2 —100 dBc/Hz +2.44 dB
30 kHz ©) -106 dBc/Hz | +2.44dB
8. Noise Sidebands - Wide
Offsets
Offset from 1 GHz signal
100 kHz QD —118 dBc/Hz +2.44 dB
1 MHz ) -125dBc/Hz | +2.44dB
5MHz ) -127dBc/Hz | +2.44dB
10 MHz 4 —131 dBc/Hz +2.44 dB
9. System-Related Sidebands
Offset from 500 MHz signal
30 kHz to 230 kHz (D] —65 dBc +1.30dB
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Agilent E7402A Performance Verification Test Record

Agilent Technologies

Model E7402A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum mr?s:rutﬁmsm
—30 kHz to —230 kHz 2 —65 dBc +1.30dB
10. | Residual FM
1kHz Res BW, (@h)] 150 Hz +21 Hz
(Non-Option 1D5)
1 kHz Res BW, (1) 100 Hz +21 Hz
(Option 1D5)
10 Hz Res BW ) 2Hz +0.27 Hz
(Option1D5 only)
11. | Sweep Time Accuracy
Sweep Time
5ms -1.0% (1) 1.0% +0.16%
20 ms -1.0% 2 1.0% +0.16%
100 ms -1.0% 3 1.0% +0.16%
1s -1.0% (4) 1.0% +0.16%
10s -1.0% 5) 1.0% +0.16%
1 ms (Option AYX only) -1.0% (6) 1.0% +0.16%
500 ps (Option AYX only) -1.0% ) 1.0% +0.16%
100 us (Option AYX only) -1.0% (8 1.0% +0.16%
12. | Display Scale Fidelity
Cumulative Log Fidelity,
Res BW >1 kHz
dB from Ref Level
—4 -0.30dB (D) 0.30dB +0.082 dB
-8 -0.30dB ) 0.30dB +0.078 dB
-12 -0.40dB 3) 0.40dB +0.075 dB
-16 -0.40dB 4 0.40dB +0.073 dB
-20 -0.40dB 5) 0.40dB +0.078 dB
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Table 3-4 Agilent E7402A Performance Verification Test Record

Agilent Technologies

Model E7402A Report No.

Serial No. Date

Test Description Minimum Results M easured Maximum wr?c?jrut?rn?/nt
-24 -0.50dB (6) 0.50dB +0.074 dB
-28 -0.50dB @) 0.50 dB +0.073dB
-32 -0.60dB (8) 0.60 dB +0.077 dB
-36 -0.60dB (9) 0.60 dB +0.075 dB
—40 -0.60dB (10) 0.60 dB +0.081 dB
—44 -0.70dB (12) 0.70dB +0.077 dB
—48 -0.70dB (12 0.70dB +0.076 dB
52 —-0.70dB (13) 0.70dB +0.080 dB
-56 -0.70dB 14 0.70dB +0.078 dB
-60 -0.70dB (15) 0.70dB +0.084 dB
—64 -0.80dB (16) 0.80dB +0.081 dB
—68 -0.80dB a7 0.80dB +0.080 dB
—72 -0.80dB (18) 0.80dB +0.084 dB
—76 -0.80dB (19) 0.80dB +0.083 dB
-30 -0.80dB (20) 0.80dB +0.089 dB
-84 -1.15dB (21 1.15dB +0.086 dB
Incremental Log Fidelity,
ResBW >1 kHz
dB from Ref Level
—4 -0.4dB (22) 0.4dB +0.082 dB
-3 -0.4dB (23) 0.4dB +0.078 dB
-12 -0.4dB (24) 0.4dB +0.075 dB
-16 -0.4dB (25) 0.4dB +0.073 dB
=20 -0.4dB (26) 0.4dB +0.078 dB
—24 -04dB (27) 0.4dB +0.074 dB
-28 -0.4dB (28) 0.4dB +0.073 dB
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Table 3-4 Agilent E7402A Performance Verification Test Record

Agilent Technologies

Model E7402A Report No.

Serial No. Date

Test Description Minimum Results Measured Maximum mr??:rutﬁmsm
=32 -0.4dB (29) 0.4dB +0.077 dB
-36 -0.4dB (30) 0.4dB +0.075dB
—40 -0.4dB (3D 0.4dB +0.081 dB
—44 -0.4dB (32 0.4dB +0.077 dB
48 -0.4dB (33) 0.4dB +0.076 dB
52 -0.4dB (34 0.4dB +0.080 dB
-56 -0.4dB (35) 0.4dB +0.078 dB
—60 -0.4dB (36) 0.4dB +0.084 dB
—64 -0.4dB (37 0.4dB +0.081 dB
—68 -0.4dB (38) 0.4dB +0.080 dB
72 -0.4dB (39) 0.4dB +0.084 dB
—76 -0.4dB (40) 0.4dB +0.083 dB
-80 -0.4dB (41 0.4dB +0.089 dB
Cumulative Log Fidelity,
Res BW <300 Hz
dB from Ref Level
—4 -0.34dB (43) 0.34dB +0.082 dB
-8 -0.38dB (44) 0.38dB +0.078 dB
-12 -0.42dB (45) 0.42 dB +0.075 dB
-16 -0.46 dB (46) 0.46 dB +0.073 dB
-20 -0.50dB 47 0.50 dB +0.078 dB
—24 -0.54dB (48) 0.54 dB +0.074 dB
-28 -0.58 dB (49) 0.58 dB +0.073 dB
=32 -0.62 dB (50) 0.62dB +0.077 dB
-36 -0.66 dB (51) 0.66 dB +0.075dB
—40 -0.70dB (52 0.70dB +0.081 dB
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Table 3-4 Agilent E7402A Performance Verification Test Record

Agilent Technologies

Model E7402A Report No.

Serial No. Date

Test Description Minimum Results M easured Maximum wr?c?jrut?rn?/nt
—44 -0.74dB (53) 0.74 dB +0.077 dB
-48 -0.78 dB (54) 0.78 dB +0.076 dB
-52 -0.82dB (55) 0.82dB +0.080 dB
-56 -0.86dB (56) 0.86 dB +0.078 dB
—60 -0.90dB (57) 0.90dB +0.084 dB
—-64 -0.94dB (58) 0.94 dB +0.081 dB
—-68 -0.98dB (59 0.98 dB +0.080 dB
=72 -1.02dB (60) 1.02dB +0.084 dB
—76 -1.06 dB (61) 1.06 dB +0.083 dB
-380 -1.10dB (62) 1.10dB +0.089 dB
-84 -1.14dB (63) 1.14dB +0.086 dB
-388 -1.18dB (64) 1.18dB +0.085 dB
-92 -1.22dB (65) 1.22dB +0.100 dB
—96 -1.26 dB (66) 1.26 dB +0.099 dB
-98 -1.28dB (67) 1.28 dB +0.098 dB
Incremental Log Fidelity,
Res BW <300 Hz
dB from Ref Level
-4 -0.4dB (68) 0.4dB +0.082 dB
-3 -0.4dB (69) 0.4dB +0.078 dB
=12 -0.4dB (70) 0.4dB +0.075 dB
-16 -04dB (71) 0.4dB +0.073 dB
=20 -0.4dB (72) 0.4dB +0.078 dB
-24 -0.4dB (73) 0.4dB +0.074 dB
-28 -04dB (74) 0.4dB +0.073 dB
=32 -0.4dB (75) 0.4dB +0.077 dB
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Table 3-4 Agilent E7402A Performance Verification Test Record

Agilent Technologies

Model E7402A Report No.

Serial No. Date

Test Description Minimum Results Measured Maximum mr??:rutﬁmsm
-36 -0.4dB (76) 0.4dB +0.075 dB
-40 -04dB (77) 0.4dB +0.081 dB
—44 -0.4dB (78) 0.4dB +0.077 dB
—48 -0.4dB (79) 0.4dB +0.076 dB
-52 -0.4dB (80) 0.4dB +0.080 dB
-56 -0.4dB (81) 0.4dB +0.078 dB
—60 -0.4dB (82) 0.4dB +0.084 dB
—64 -0.4dB (83) 0.4dB +0.081 dB
—68 -0.4dB ey 0.4dB +0.080 dB
—72 -0.4dB @e__ 0.4dB +0.084 dB
76 -04dB (86) 0.4dB +0.083 dB
-80 -0.4dB (87) 0.4dB +0.089 dB
Linear Fidelity,
Res BW >1 kHz
dB from Ref Level
-4 —2.0% (93) 2.0% +0.064%
-8 -2.0% (94) 2.0% +0.064%
-12 -2.0% (95) 2.0% +0.064%
-16 —2.0% (96) 2.0% +0.064%
-20 -2.0% (97) 2.0% +0.063%
Linear Fidelity,
Res BW <300 Hz
dB from Ref Level
-4 —2.0% (98) 2.0% +0.064%
-8 —2.0% (99) 2.0% +0.064%
-12 -2.0% (100) 2.0% +0.064%
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Agilent Technologies

Model E7402A Report No.

Serial No. Date

Test Description Minimum Results M easured Maximum wr?c?jrut?rn?/nt
-16 —2.0% (101) 2.0% +0.064%
-20 —2.0% (102 2.0% +0.063%
Zero Span,
Res BW <300 Hz
dB from Ref Level
—4 -0.36dB (103) 0.36 dB +0.082 dB
-8 -0.42dB (104) 0.42 dB +0.078 dB
=12 -0.48dB (105) 0.48 dB +0.075 dB
-16 -0.54dB (106) 0.54dB +0.073 dB
—20 -0.60 dB (107) 0.60dB +0.078 dB
-24 -0.66 dB (108) 0.66 dB +0.074 dB
-28 -0.72dB (109) 0.72dB +0.073 dB
-32 -0.78dB (110) 0.78 dB +0.077 dB
-36 -0.84dB (111) 0.84dB +0.075 dB
—40 -0.90dB (112) 0.90dB +0.081 dB
-4 -0.96 dB (113) 0.96 dB +0.077 dB
—48 -1.02dB (114) 1.02 dB +0.076 dB
-52 -1.08dB (115) 1.08 dB +0.080 dB
-56 -1.14dB (116) 1.14dB +0.078 dB
-60 -1.20dB (117) 1.20dB +0.084 dB
—-64 -1.5dB (118) 1.5dB +0.081 dB
-68 -15dB (119) 1.5dB +0.080 dB
=70 -1.5dB (120) 1.5dB +0.084 dB

13. | Input Attenuation Switching
Uncertainty
Input Attenuation Setting
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Table 3-4 Agilent E7402A Performance Verification Test Record

Agilent Technologies

Model E7402A Report No.

Serial No. Date

Test Description Minimum Results Measured Maximum mr??:rutﬁmsm
0dB -0.3dB (D) 0.3dB +0.101 dB
5dB -0.3dB ) 0.3dB +0.104 dB
15dB -0.3dB 3 0.3dB +0.102 dB
20dB -0.3dB 4 0.3dB +0.098 dB
25dB -0.35dB (5) 0.35dB +0.098 dB
30dB -0.40dB (6) 0.40dB +0.096 dB
35dB -0.45dB ) 0.45dB +0.099 dB
40dB -0.50dB (8) 0.50dB +0.096 dB
45dB -0.55dB 9 0.55dB +0.099 dB
50 dB -0.60 dB (20) 0.60dB +0.095 dB
55 dB -0.65dB (12) 0.65dB +0.099 dB
60 dB -0.70dB (12 0.70dB +0.100 dB
65dB -0.75dB (13) 0.75dB +0.111 dB

15. | Reference Level Accuracy
Log, ResBW >1 kHz
Reference Level
-10dBm -0.3dB (D) 0.3dB +0.091 dB
0dBm -0.3dB 2 0.3dB +0.100 dB
-30dBm -0.3dB 3 0.3dB +0.092 dB
—40dBm -0.3dB 4 0.3dB +0.094 dB
—50 dBm -05dB (5) 0.5dB +0.095 dB
—60 dBm -05dB (6) 0.5dB +0.097 dB
—70dBm -05dB ) 0.5dB +0.099 dB
—-80 dBm -0.7dB (8) 0.7dB +0.101 dB
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Table 3-4 Agilent E7402A Performance Verification Test Record

Agilent Technologies

Model E7402A Report No.

Serial No. Date

Test Description Minimum Results M easured Maximum wr?c?(frut;?rn?/nt
Linear, Res BW >1 kHz
Reference Level
—10dBm -0.3dB 9) 0.3dB +0.091 dB
0dBm -0.3dB (20 0.3dB +0.100 dB
-30dBm -0.3dB (12) 0.3dB +0.092 dB
—40 dBm -0.3dB (12) 0.3dB +0.094 dB
-50 dBm -0.5dB (13) 0.5dB +0.095 dB
—60 dBm -0.5dB 14 0.5dB +0.097 dB
—70dBm -050dB (15) 0.5dB +0.099 dB
—-80dBm -0.7dB (16) 0.7dB +0.101 dB
Log, ResBW <300 Hz
Reference Level
—10dBm -0.3dB (17) 0.3dB +0.091 dB
0dBm -0.3dB (18) 0.3dB +0.100 dB
-30dBm -0.3dB (19 0.3dB +0.092 dB
—40 dBm -0.3dB (20) 0.3dB +0.094 dB
-50 dBm -0.5dB (21 0.5dB +0.095 dB
—60 dBm -0.5dB (22 0.5dB +0.097 dB
—70dBm -0.5dB (23) 0.5dB +0.099 dB
—-80dBm -0.7dB (24) 0.7dB +0.101 dB
Linear, Res BW <300 Hz
Reference Level
—10dBm -0.3dB (25) 0.3dB +0.091 dB
0dBm -0.3dB (26) 0.3dB +0.100 dB
-30dBm -0.3dB 27 0.3dB +0.092 dB
—40 dBm -0.3dB (28) 0.3dB +0.094 dB
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Table 3-4 Agilent E7402A Performance Verification Test Record

Agilent Technologies

Model E7402A Report No.

Serial No. Date

Test Description Minimum Results Measured Maximum mr??:rutﬁmsm
-50 dBm -05dB (29) 0.5dB +0.095 dB
—60 dBm -05dB (30) 0.5dB +0.097 dB
—70dBm -05dB (31) 0.5dB +0.099 dB
—-80dBm -0.7dB (32 0.7dB +0.101 dB

16. | Resolution Bandwidth
Switching Uncertainty
Resolution Bandwidth
3 kHz -0.3dB (D) 0.3dB +0.048 dB
9 kHz -0.3dB 2 0.3dB +0.048 dB
10 kHz -0.3dB 3 0.3dB +0.048 dB
30 kHz -0.3dB 4 0.3dB +0.048 dB
100 kHz -0.3dB (5) 0.3dB +0.048 dB
120 kHz -0.3dB (6) 0.3dB +0.048 dB
300 kHz -0.3dB @) 0.3dB +0.048 dB
1 MHz -0.3dB (8) 0.3dB +0.048 dB
3 MHz -0.3dB 9 0.3dB +0.048 dB
5MHz -0.6dB (10) 0.6dB +0.076 dB
300 Hz -0.3dB (11) 0.3dB +0.048 dB
200 Hz -0.3dB (12 0.3dB +0.048 dB
100 Hz -0.3dB (13) 0.3dB +0.048 dB
30Hz -0.3dB (14) 0.3dB +0.048 dB
10Hz -0.3dB (15) 0.3dB +0.048 dB
3 Hz (Option 1D5 only) -0.3dB (16) 0.3dB +0.048 dB
Firmware Revision A.08.00 or
later
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Table 3-4 Agilent E7402A Performance Verification Test Record

Agilent Technologies

Model E7402A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum wr?c?jrut?rn?/nt
1Hz (Option 1D5 only) -0.3dB an 0.3dB +0.048 dB
Firmware Revision A.08.00 or
later
18. | Absolute Amplitude
Accuracy (Reference
Settings)
Log, Preamp Off -0.34dB 1) 0.34dB +0.09 dB
Lin, Preamp Off -0.34dB ) 0.34dB +0.09 dB
Log, Preamp On -0.37dB (©)] 0.37dB +0.09 dB
Lin, Preamp On -0.37dB (%) 0.37dB +0.09 dB
20. | Overall Absolute Amplitude
Accuracy
0 dBm Reference Level
0 dBm input -0.54dB 1) 0.54 dB +0.234 dB
—10 dBm input -0.54dB ) 0.54 dB +0.115 dB
—20 dBm input -054dB ©) 0.54 dB +0.110 dB
—30 dBm input -0.54dB (%) 0.54 dB +0.109 dB
—40 dBm input -0.54dB (5) 0.54 dB +0.109 dB
—50 dBm input -0.54dB (6) 0.54 dB +0.109 dB
—20 dBm Reference Level
—20 dBm input -0.54dB ) 0.54 dB +0.109 dB
—30 dBm input -0.54dB (8) 0.54 dB +0.109 dB
—40 dBm input -0.54dB ©) 0.54 dB +0.109 dB
—50 dBm input -0.54dB (10) 0.54 dB +0.109 dB
—40 dBm Reference Level
—40 dBm input -0.54dB (12) 0.54 dB +0.087 dB
—50 dBm input -0.54dB (12) 0.54 dB +0.087 dB

380

Chapter 3




Performance Verification Test Records
Agilent E7402A Performance Verification Test Record

Table 3-4 Agilent E7402A Performance Verification Test Record

Agilent Technologies

Model E7402A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum mr??:rutﬁmsm
—50 dBm Reference Level
—50 dBm input -054dB (13) 0.54 dB +0.087 dB
21. | Resolution Bandwidth
Accuracy
Resolution Bandwidth
5MHz 3.5MHz (@) 6.5 MHz +110 kHz
3MHz 2.55MHz 2 3.45MHz +66 kHz
1 MHz (-3dB) 0.85 MHz ©) 1.15 MHz +22 kHz
300 kHz 255 kHz 4 345 kHz +6.6 kHz
100 kHz 85 kHz 5) 115 kHz +2.2 kHz
30 kHz 25.5kHz (6) 34.5kHz +660 Hz
10 kHz 8.5 kHz @) 11.5kHz +220 Hz
3kHz 2.55kHz (8) 3.45kHz 166 Hz
1kHz 850 Hz 9 1.15 kHz 122 Hz
120 kHz 96 kHz (10) 144 kHz +2.17 kHz
9kHz 7.2kHz (11) 10.8 kHz +163 Hz
1 MHz (-6 dB) 900 kHz (12) 1.1 MHz +22 kHz
23. | Frequency Response Note: Enter data in the appropriate section below depending upon the ambient
temperature at which the test was performed and installed options.
20to30° C
Non-Option UKB
Band O
(9 kHzto 3.0 GHz)
Maximum Response Q) 0.46 dB +0.19dB
Minimum Response -0.46 dB 2 +0.19dB
Peak-to-Peak Response 3 0.92dB +0.19dB
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Agilent E7402A Performance Verification Test Record

Agilent Technologies

Model E7402A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum Measurgment
Uncertainty
Option UKB
dc Coupled
Band O
(100 Hz to 3.0 GH2)
Maximum Response Q) 0.50 dB +0.19 dB
Minimum Response -0.50dB 2 +0.19dB
Peak-to-Peak Response ©)] 1.0dB +0.19dB
Non-Option UKB
Band 0A
(800 MHz to 1.0 GHz2)
Maximum Response 4 0.46 dB +0.11dB
Minimum Response -0.46dB (5) +0.11dB
Peak-to-Peak Response (6) 0.92dB +0.11dB
Non-Option UKB
Band OB
(1.7 GHz to 2.0 GHz)
Maximum Response @) 0.46 dB +0.11dB
Minimum Response -0.46dB (8) +0.11dB
Peak-to-Peak Response 9 0.92 dB +0.11dB
Option UKB
ac Coupled
Band 0
(100 kHz to 3.0 GH2z)
Maximum Response (20) 0.50 dB +0.11dB
Minimum Response -0.50dB (12) +0.11dB
Peak-to-Peak Response (12 1.0dB +0.11dB
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Table 3-4 Agilent E7402A Performance Verification Test Record

Agilent Technologies

Model E7402A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum Measur(?ment
Uncertainty
Option UKB
ac Coupled
Band OA
(800 MHz to 1.0 GH2)
Maximum Response (13) 0.50dB +0.11 dB
Minimum Response -0.50dB (14) +0.11 dB
Peak-to-Peak Response (15) 1.0dB +0.11 dB
Option UKB
ac Coupled
Band 0B
(1.7 GHz to 2.0 GHz)
Maximum Response (16) 0.50dB +0.11dB
Minimum Response -0.50dB a7 +0.11 dB
Peak-to-Peak Response (18) 1.0dB +0.11 dB
0to55°C
Non-Option UKB
Band O
(9 kHzto 3.0 GHz)
Maximum Response Q) 0.76 dB +0.19dB
Minimum Response -0.76 dB %) +0.19dB
Peak-to-Peak Response ©)] 1.52 dB +0.19dB
Option UKB
dc coupled
Band 0
(100 Hz t0 3.0 GH2)
Maximum Response Q) 1.0dB +0.19dB
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Agilent E7402A Performance Verification Test Record

Agilent Technologies

Model E7402A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum Measurgment
Uncertainty
Minimum Response -1.0dB 2 +0.19dB
Peak-to-Peak Response (©)] 2.0dB +0.19 dB
Non-Option UKB
Band 0A
(800 MHz to 1.0 GHz2)
Maximum Response 4 0.76 dB +0.11dB
Minimum Response -0.76 dB (5) +0.11dB
Peak-to-Peak Response (6) 1.52 dB +0.11dB
Non-Option UKB
Band OB
(1.7 GHz to 2.0 GH2)
Maximum Response @) 0.76 dB +0.11dB
Minimum Response -0.76 dB (8) +0.11dB
Peak-to-Peak Response 9 1.52 dB +0.11dB
Option UKB
ac Coupled
Band 0
(100 kHz to 3.0 GH2)
Maximum Response (20 1.0dB +0.11dB
Minimum Response -1.0dB (12) +0.11dB
Peak-to-Peak Response (12 2.0dB +0.11dB
Option UKB
ac Coupled
Band 0A
(800 MHz to 1.0 GHz)
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Table 3-4 Agilent E7402A Performance Verification Test Record

Agilent Technologies

Model E7402A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum Measur(?ment
Uncertainty
Maximum Response (13) 1.0dB +0.11 dB
Minimum Response -1.0dB (14) +0.11 dB
Peak-to-Peak Response (15) 2.0dB +0.11 dB
Option UKB
ac Coupled
Band 0B
(1.7 GHz to 2.0 GHz)
Maximum Response (16) 1.0dB +0.11 dB
Minimum Response -1.0dB a7 +0.11 dB
Peak-to-Peak Response (18) 2.0dB +0.11 dB

26. | Frequency Response
(Preamp On)

20t030° C

Band O
(1 MHz to 3.0 GH2)

Maximum Response
Minimum Response

Peak-to-Peak Response

Band OA
(800 MHz to 1.0 GHz)

Maximum Response
Minimum Response

Peak-to-Peak Response

Band 0B
(1.7 GHz to 2.0 GHz)

Note: Enter data in the appropriate section below depending upon the ambient
temperature at which the test was performed and installed options.

-15dB

-1.5dB

(G A
(I
(©)

4
(O N
©___

1.5dB

3.0dB

15dB

3.0dB

+0.28 dB
+0.28 dB
+0.28 dB

+0.28 dB
+0.28 dB
+0.28 dB
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Agilent E7402A Performance Verification Test Record

Agilent Technologies

Model E7402A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum wr?c?jrut;qrn?/nt
Maximum Response (7 1.5dB +0.28 dB
Minimum Response -1.5dB (8) +0.28 dB
Peak-to-Peak Response 9 3.0dB +0.28 dB
Oto55°C
Band 0
(1 MHz to 3.0 GH2)
Maximum Response (@D} 2.0dB +0.28 dB
Minimum Response —-2.0dB 2 +0.28 dB
Peak-to-Peak Response 3 4.0dB +0.28 dB
Band OA
(800 MHz to 1.0 GHz)
Maximum Response 4 2.0dB +0.28 dB
Minimum Response —-2.0dB (5) +0.28 dB
Peak-to-Peak Response (6) 40dB +0.28 dB
Band 0B
(1.7 GHz t0 2.0 GHZ)
Maximum Response (7 2.0dB +0.28 dB
Minimum Response 2.0 (8) +0.28 dB
Peak-to-Peak Response 9 40dB +0.28 dB
29. | Other Input-Related
Spurious Responses
Input Frequency
2042.8 MHz QD —65 dBc +.891 dB
2642.8 MHz 2 —65 dBc +.891 dB
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Table 3-4 Agilent E7402A Performance Verification Test Record

Agilent Technologies

Model E7402A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum mr??:rutﬁmsm
1820.8 MHz 3 —65 dBc +.891 dB
278.5 MHz (4) —65 dBc +.891 dB
31. | Spurious Responses
300MHzTOIl, 1kHz RBW | 11 dBm D +0.93dB
300 MHz TOI, 30 Hz 11dBm 2 +0.93 dB
RBW
300 MHz SHI 35dBm 3 +0.41 dB
900 MHz SHI 45dBm 4 +0.41 dB
33. | Gain Compression
Test Frequency
53 MHz D 1.0dB +0.123 dB
50.004 MHz 2 1.0dB +0.123 dB
1403 MHz 3 1.0dB +0.123 dB
2503 MHz 4 1.0dB +0.123 dB
36. | Displayed Average Noise Note: Enter results with preamp on in the appropriate section based upon the
Leve ambient temperature when the test was performed.
1 kHz RBW, Preamp Off
10 MHz to 1 GHz Q) —117 dBm +1.23dB
1GHzto 2 GHz 2 -116 dBm +1.23dB
2GHzto 3GHz (©)] -114 dBm +1.23dB
1kHz RBW, Preamp On,
0to55°C
10 MHz to 1 GHz 4 —132 dBm +1.23dB
1GHzto2 GHz (5) —132 dBm +1.23dB
2GHzto 3GHz (6) —129 dBm +1.23dB
10 Hz RBW, Preamp Off
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Table 3-4 Agilent E7402A Performance Verification Test Record

Agilent Technologies

Model E7402A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum wr?c?jrut?rn?/nt
10 MHz to 1 GHz @) —136 dBm +1.23dB
1 GHz to 2 GHz (8) -135dBm +1.23dB
2GHzto 3GHz 9) —133dBm +1.23dB
10 Hz RBW, Preamp On,
0to55°C
10 MHz to 1 GHz (10) -151 dBm +1.23dB
1GHzto 2 GHz (11) —151 dBm +1.23dB
2GHzto 3GHz (12 —148 dBm +1.23dB
1kHz RBW, Preamp On,
20to30° C
10 MHz to 1 GHz (13) —133dBm +1.23dB
1GHzto 2 GHz 14 —134 dBm +1.23dB
2 GHz to 3 GHz (15) —132 dBm +1.23dB
10 Hz RBW, Preamp On, 20 to
30°C
10 MHz to 1 GHz (16) —152 dBm +1.23dB
1 GHz to 2 GHz (17) -152 dBm +1.23dB
2GHzto 3GHz (18) —151 dBm +1.23dB
39. | Residual Responses
150 kHz to 3.0 GHz Q) —-90dBm +0.87 dB
40. | Fast TimeDomain
Amplitude Accuracy (Option
AYX only)
Amplitude Error -0.3% (D) 0.3% +0.029%
42. | Tracking Generator

Absolute Amplitude and
Vernier Accuracy (Option
1DN only)
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Table 3-4 Agilent E7402A Performance Verification Test Record

Agilent Technologies

Model E7402A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum mr??:rutﬁmsm
Absolute Amplitude Accuracy | —0.75dB (@D} 0.75dB +0.096 dB
Absolute Vernier
Accuracy
-2dB -05dB 2 0.5dB +0.008 dB
-3dB -05dB 3 0.5dB +0.008 dB
-5dB -05dB (4) 0.5dB +0.008 dB
—-6dB -05dB 5) 0.5dB +0.008 dB
—7dB -05dB (6) 0.5dB +0.008 dB
-8dB -0.5dB @) 05dB +0.008 dB
-9dB -05dB 8 0.5dB +0.008 dB
-10dB -05dB 9 0.5dB +0.008 dB
Incremental Vernier Accuracy
—-2dB -0.2dB (20) 0.2dB +0.008 dB
-3dB -0.2dB (1) 0.2dB +0.008 dB
-5dB -0.2dB (12) 0.2dB +0.008 dB
—-6dB -0.2dB (13) 0.2dB +0.008 dB
—7dB -0.2dB 14 0.2dB +0.008 dB
-8dB -0.2dB (15) 0.2dB +0.008 dB
-9dB -0.2dB (16) 0.2dB +0.008 dB
-10dB -0.2dB a7 0.2dB +0.008 dB
44, | Tracking Generator Level
Flatness (Option 1DN only)
Positive Level Flathess, <1 (@] 3.0dB +0.284 dB
MHz
Negative Level Flatness, -3.0dB 2 +0.284 dB
<1 MHz
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Agilent Technologies

Model E7402A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum Measurgment
Uncertainty
Positive Level Flatness, ©)] 3.0dB +0.142 dB
1 MHzto 10 MHz
Negative Level Flatness, 1 | -3.0dB 4 +0.142 dB
MHz to 10 MHz
Positive Level Flatness, (5) 2.0dB +0.142 dB
>10 MHz to 1.5 GHz
Negative Level Flatness, —-2.0dB (6) +0.142 dB
>10 MHz to 1.5 GHz
Positive Level Flatness, ) 2.0dB +0.142 dB
>1.5GHz
Negative Level Flatness, —-2.0dB (8) +0.142 dB
>1.5GHz
46. | Tracking Generator
Harmonic Spurious Outputs
(Option 1DN only)
2" Harmonic, <20 kHz (¢ —15dBc +2.6dB
2" Harmonic, >20 kHz @______ —-25dBc 12.6dB
3" Harmonic, <20 kHz G —15dBc +2.6dB
3" Harmonic, >20 kHz @______ —-25dBc 12.6dB
48. | Tracking Generator
Non-Harmonic Spurious
Outputs (Option 1DN only)
Highest Non-Harmonic Q) —27 dBc +2.63dB
Spurious Output Amplitude,
9kHzto 2GHz
Highest Non-Harmonic 2 —-23dBc +3.14dB
Spurious Output Amplitude,
2GHzto 3GHz
49. | Tracking Generator L.O.

Feedthrough (Option 1DN
only)
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Table 3-4 Agilent E7402A Performance Verification Test Record

Agilent Technologies

Model E7402A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum Measurgment
Uncertainty
9kHz to 2.9 GHz ) —16 dBm +2.58 dB
2.9 GHz to 3.0 GHz 2 —16 dBm +3.03dB
50. | Gate Delay Accuracy and
Gate Length Accuracy
(Option 1D6 only)
Minimum Gate Delay 499.9 ns D 1.5001 ps +549 ps
Maximum Gate Delay 499.9 ns 2 1.5001 ps +549 ps
1 psGate Length 499.9 ns 3 1.5001 ps +520 ps
65 ms Gate Length 64.993 ms 4 65.007 ms +647 ns
51. | Gate Mode Additional
Amplitude Error (Option
1D6 only)
Amplitude Error -0.2dB (@D} 0.2dB +0.023 dB
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Agilent E7403A Performance Verification Test Record

Tests for the Agilent E7403A only are included in this test record, therefore not all
test numbers are included.

Table 3-5 Agilent E7403A Performance Verification Test Record

Agilent Technologies

Address:

Model E7403A
Serial No.

Options

Firmware Revision

Customer

Test Equipment Used:
Description

Synthesized Signal Generator

Wide Offset Phase Noise Signal

Generator

Synthesized Sweeper #1
Synthesized Sweeper #2
Function Generator
Power Meter, Dual-Channel
RF Power Sensor #1

RF Power Sensor #2
Microwave Power Sensor
Low-Power Power Sensor
Digita Multimeter
Universal Counter
Frequency Standard
Power Splitter

M odel No.

Report No.

Date

Ambient temperature °C
Relative humidity %
Power mains line frequency Hz (nominal)

Tested by

Trace No. Cal Due Date
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50 Q Termination
1 dB Step Attenuator
10 dB Step Attenuator

Oscilloscope
(Option 1D6 only)

Microwave Spectrum Analyzer
(Option 1DN only)

Notes/comments:

Table 3-6

Agilent E7403A Performance Verification Test Record

Agilent Technologies

Model E7403A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum Measurgment
Uncertainty
1 10 MHz Reference Accuracy
(Non-Option 1D5 only)
Settability -5.0Hz (@) 5.0Hz +293.3 uHz
2. 10 MHz High-Stability
Frequency Reference Output
Accuracy (Option 1D5 only)
5 Minute Warm-Up Error —0.1 ppm D 0.1 ppm +0.000072 ppm
15 Minute Warm-Up Error —0.01 ppm () 0.01 ppm +0.000070 ppm
4, Frequency Readout and
Marker Frequency Count
Accuracy
Frequency Readout Accuracy
Center Freq Span
1500 MHz 20 MHz 1499.83 MHz | (1) 1500.17 MHz +0Hz
1500 MHz 10MHz 1499.91 MHz | (2) 1500.09 MHz +0Hz
1500 MHz 1 MHz 1499.991 MHz | (3) 1500.009 MHz | +0Hz
4000 MHz 20 MHz 3999.83MHz | (4) 4000.17 MHz +0Hz
4000 MHz 10 MHz 3999.91 MHz | (5) 4000.09 MHz +0Hz
4000 MHz 1 MHz 3999.991 MHz | (6) 4000.009 MHz | +0Hz
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Table 3-6

Agilent E7403A Performance Verification Test Record

Agilent Technologies

Model E7403A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum wr?c?jrut;qrn?/nt
Marker Count Accuracy
Center Freq Span
1500 MHz 20 MHz 1499.999999 (16) 1500.000001 +0Hz
MHz MHz
1500 MHz 1 MHz 1499.999999 a7 1500.000001 +0Hz
MHz MHz
4000 MHz 20 MHz 3999.999999 (18) 4000.000001 +0Hz
MHz MHz
4000 MHz 1MHz 3999.999999 (19 4000.000001 +0Hz
MHz MHz
6. Frequency Span Accuracy
Span Start Freq
3000 MHz OHz 2370 MHz QD 2430 MHz +6.12 MHz
100 MHz 10MHz 79 MHz 2 81 MHz +204 kHz
100 kHz 10 MHz 79 kHz (©)] 81 kHz +204 Hz
100 MHz 800 MHz 79 MHz 4 81 MHz +204 kHz
100 kHz 800 MHz 79 kHz (5) 81 kHz 1204 Hz
100 MHz 1400 MHz 79 MHz (6) 81 MHz +204 kHz
100 kHz 1499 MHz 79 kHz @) 81 kHz 1204 Hz
7. Noise Sidebands
Offset from 1 GHz signal
10 kHz 1) —90 dBc/Hz +2.44 dB
20 kHz ) -100dBc/Hz | +2.44dB
30 kHz (3) —106 dBc/Hz +2.44 dB
8. Noise Sidebands - Wide
Offsets
Offset from 1 GHz signal
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Table 3-6 Agilent E7403A Performance Verification Test Record

Agilent Technologies

Model E7403A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum mr??:rutﬁmsm
100 kHz D —118 dBc/Hz +2.44 dB
1 MHz 2 ~125dBc/Hz | +2.44dB
5MHz ©) —127dBc/Hz | +2.44dB
10 MHz 4 —131 dBc/Hz +2.44 dB
9. System-Related Sidebands
Offset from 500 MHz signal
30 kHz to 230 kHz (D) —65 dBc +1.30dB
—-30 kHz to —230 kHz 2 —65 dBc +1.30dB
10. | Residual FM
1kHz ResBW, (@h)] 150 Hz +21 Hz
(Non-Option 1D5)
1 kHz Res BW, (1) 100 Hz +21 Hz
(Option 1D5)
10 Hz ResBW 2 2Hz +0.27 Hz
(Option 1D5 only)
11. | Sweep Time Accuracy
Sweep Time
5ms -1.0% (1) 1.0% +0.16%
20 ms -1.0% 2 1.0% +0.16%
100 ms -1.0% 3) 1.0% +0.16%
1s -1.0% (4) 1.0% +0.16%
10s -1.0% 5) 1.0% +0.16%
1 ms (Option AYX only) -1.0% 6) 1.0% +0.16%
500 ps (Option AYX only) -1.0% ) 1.0% +0.16%
100 ps (Option AYX only) -1.0% (8 1.0% +0.16%
12. | Display Scale Fidelity
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Table 3-6 Agilent E7403A Performance Verification Test Record

Agilent Technologies

Model E7403A Report No.

Serial No. Date

Test Description Minimum Results M easured Maximum wr?c?jrut?rn?/nt
Cumulative Log Fidelity,
ResBW >1 kHz
dB from Ref Level
-4 -0.30dB (1) 0.30dB +0.082 dB
-3 -0.30dB 2 0.30dB +0.078 dB
=12 -0.40dB ©)] 0.40dB +0.075 dB
-16 -0.40dB 4 0.40dB +0.073 dB
=20 -0.40dB (5) 0.40dB +0.078 dB
-24 -0.50dB (6) 0.50dB +0.074 dB
-28 -0.50 dB @) 0.50dB +0.073 dB
-32 -0.60dB (8) 0.60 dB +0.077 dB
-36 -0.60dB (9) 0.60 dB +0.075 dB
-40 -0.60 dB (10) 0.60dB +0.081 dB
—44 -0.70dB (12) 0.70dB +0.077 dB
—48 -0.70dB (12 0.70dB +0.076 dB
-52 -0.70dB (13) 0.70dB +0.080 dB
-56 -0.70dB 14 0.70dB +0.078 dB
-60 -0.70dB (15) 0.70dB +0.084 dB
—64 -0.80dB (16) 0.80dB +0.081 dB
—68 -0.80dB an 0.80dB +0.080 dB
—72 -0.80dB (18) 0.80dB +0.084 dB
76 -0.80dB (19) 0.80dB +0.083 dB
-30 -0.80dB (20) 0.80dB +0.089 dB
-84 -1.15dB (21 1.15dB +0.086 dB
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Table 3-6 Agilent E7403A Performance Verification Test Record

Agilent Technologies

Model E7403A Report No.

Serial No. Date

Test Description Minimum Results Measured Maximum mr??:rutﬁmsm
Incremental Log Fidelity,
Res BW >1 kHz
dB from Ref Level
-4 -0.4dB (22) 0.4dB +0.082 dB
-8 -0.4dB (23) 0.4dB +0.078 dB
-12 -0.4dB (29) 0.4dB +0.075dB
-16 -04dB (25) 0.4dB +0.073 dB
-20 -0.4dB (26) 0.4dB +0.078 dB
24 -0.4dB 27 0.4dB +0.074 dB
-28 -0.4dB (28) 0.4dB +0.073 dB
=32 -0.4dB (29 0.4dB +0.077 dB
-36 -0.4dB (30) 0.4dB +0.075dB
-40 -04dB (31) 0.4dB +0.081 dB
—44 -0.4dB (32 0.4dB +0.077 dB
—48 -0.4dB (33 0.4dB +0.076 dB
-52 -0.4dB (34) 0.4dB +0.080 dB
-56 -0.4dB (35) 0.4dB +0.078 dB
—-60 -0.4dB (36) 0.4dB +0.084 dB
—64 -0.4dB (37) 0.4dB +0.081 dB
—68 -0.4dB (38) 0.4dB +0.080 dB
—72 -0.4dB (39 0.4dB +0.084 dB
76 -04dB (40) 0.4dB +0.083 dB
-80 -0.4dB (41 0.4dB +0.089 dB
Cumulative Log Fidelity,
Res BW <300 Hz
dB from Ref Level
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Agilent E7403A Performance Verification Test Record

Agilent Technologies

Model E7403A Report No.

Serial No. Date

Test Description Minimum Results M easured Maximum wr?c?jrut?rn?/nt
—4 -0.34dB (43) 0.34dB +0.082 dB
-8 -0.38dB (44) 0.38dB +0.078 dB
=12 -0.42dB (45) 0.42 dB +0.075 dB
-16 -0.46dB (46) 0.46 dB +0.073 dB
-20 -0.50dB (47) 0.50 dB +0.078 dB
-24 -0.54dB (48) 0.54dB +0.074 dB
-28 -0.58dB (49 0.58 dB +0.073 dB
-32 -0.62dB (50) 0.62 dB +0.077 dB
-36 -0.66 dB (51 0.66 dB +0.075 dB
—40 -0.70dB (52 0.70dB +0.081 dB
—44 -0.74dB (53) 0.74 dB +0.077 dB
—48 -0.78dB (59 0.78 dB +0.076 dB
-52 -0.82dB (55) 0.82dB +0.080 dB
56 -0.86 dB (56) 0.86 dB +0.078 dB
-60 -0.90dB (57) 0.90dB +0.084 dB
—-64 -0.94dB (58) 0.94dB +0.081 dB
—68 -0.98dB (59) 0.98 dB +0.080 dB
—72 -1.02dB (60) 1.02dB +0.084 dB
—76 -1.06 dB (61) 1.06 dB +0.083 dB
-80 -1.10dB (62) 1.10dB +0.089 dB
-84 -1.14dB (63) 1.14dB +0.086 dB
-388 -1.18dB (64) 1.18dB +0.085 dB
—92 -1.22dB (65) 1.22dB +0.100 dB
-96 -1.26 dB (66) 1.26 dB +0.099 dB
-98 -1.28dB (67) 1.28dB +0.098 dB
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Table 3-6 Agilent E7403A Performance Verification Test Record

Agilent Technologies

Model E7403A Report No.

Serial No. Date

Test Description Minimum Results Measured Maximum mr??:rutﬁmsm
Incremental Log Fidelity,
Res BW <300 Hz
dB from Ref Level
-4 -0.4dB (68) 0.4dB +0.082 dB
-8 -0.4dB (69) 0.4dB +0.078 dB
-12 -0.4dB (70) 0.4dB +0.075dB
-16 -04dB (71) 0.4dB +0.073 dB
-20 -0.4dB (72) 0.4dB +0.078 dB
24 -0.4dB (73) 0.4dB +0.074 dB
-28 -04dB (74) 0.4dB +0.073 dB
=32 -0.4dB (75) 0.4dB +0.077 dB
-36 -0.4dB (76) 0.4dB +0.075dB
-40 -04dB (77) 0.4dB +0.081 dB
—44 -0.4dB (78) 0.4dB +0.077 dB
—48 -0.4dB (79) 0.4dB +0.076 dB
-52 -0.4dB (80) 0.4dB +0.080 dB
-56 -0.4dB (81) 0.4dB +0.078 dB
—-60 -0.4dB (82) 0.4dB +0.084 dB
—64 -0.4dB (83) 0.4dB +0.081 dB
—68 -0.4dB (84) 0.4dB +0.080 dB
—72 -0.4dB (85) 0.4dB +0.084 dB
76 -04dB (86) 0.4dB +0.083 dB
-80 -0.4dB (87) 0.4dB +0.089 dB
Linear Fidelity,
Res BW >1 kHz
dB from Ref Level
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Agilent E7403A Performance Verification Test Record

Agilent Technologies

Model E7403A Report No.

Serial No. Date

Test Description Minimum Results M easured Maximum wr?c?jrut;qrn?/nt
—4 —2.0% (93) 2.0% +0.064%
-8 —2.0% (94) 2.0% +0.064%
=12 —2.0% (95) 2.0% +0.064%
-16 —2.0% (96) 2.0% +0.064%
-20 —2.0% 97) 2.0% +0.063%
Linear Fidelity,
Res BW <300 Hz
dB from Ref Level
—4 —2.0% (98) 2.0% +0.064%
-8 —2.0% (99) 2.0% +0.064%
=12 —2.0% (100) 2.0% +0.064%
-16 —2.0% (101) 2.0% +0.064%
-20 —2.0% (102 2.0% +0.063%
Zero Span,
Res BW <300 Hz
dB from Ref Level
—4 -0.36dB (103) 0.36 dB +0.082 dB
-8 -0.42dB (104) 0.42 dB +0.078 dB
=12 -0.48dB (105) 0.48 dB +0.075 dB
-16 -0.54dB (106) 0.54dB +0.073 dB
-20 -0.60 dB (107) 0.60dB +0.078 dB
-24 -0.66 dB (108) 0.66 dB +0.074 dB
-28 -0.72dB (109) 0.72dB +0.073 dB
-32 -0.78 dB (110) 0.78 dB +0.077 dB
-36 -0.84dB (111) 0.84dB +0.075 dB
—40 -0.90dB (112) 0.90dB +0.081 dB
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Table 3-6 Agilent E7403A Performance Verification Test Record

Agilent Technologies

Model E7403A Report No.

Serial No. Date

Test Description Minimum Results Measured Maximum mr??:rutﬁmsm
—44 -0.96 dB (113) 0.96 dB +0.077 dB
—48 -1.02dB (114) 1.02 dB +0.076 dB
-52 -1.08 dB (115) 1.08 dB +0.080 dB
-56 -1.14dB (116) 1.14dB +0.078 dB
—60 -1.20dB (117) 1.20dB +0.084 dB
—64 -1.5dB (118) 1.5dB +0.081 dB
—68 -1.5dB (119 1.5dB +0.080 dB
—70 -15dB (120) 1.5dB +0.084 dB

13. | Input Attenuation Switching
Uncertainty
Input Attenuation Setting
0dB -0.3dB 1) 0.3dB +0.101 dB
5dB -0.3dB () 0.3dB +0.104 dB
15dB -0.3dB 3 0.3dB +0.102 dB
20dB -0.3dB 4 0.3dB +0.098 dB
25dB -0.35dB 5) 0.35dB +0.098 dB
30dB -0.40dB (6) 0.40dB +0.096 dB
35dB -045dB 7 0.45 dB +0.099 dB
40 dB -0.50dB 8 0.50dB +0.096 dB
45dB -0.55dB 9) 0.55dB +0.099 dB
50 dB -0.60 dB (10) 0.60 dB +0.095 dB
55dB -0.65dB (1) 0.65dB +0.099 dB
60 dB -0.70dB (12 0.70dB +0.100 dB
65 dB -0.75dB (13) 0.75dB +0.111 dB

15. | Reference Level Accuracy
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Agilent E7403A Performance Verification Test Record

Agilent Technologies

Model E7403A Report No.

Serial No. Date

Test Description Minimum Results M easured Maximum wr?c?(frut;?rn?/nt
Log, ResBW >1 kHz
Reference Level
—10dBm -0.3dB (1) 0.3dB +0.091 dB
0dBm -0.3dB 2 0.3dB +0.100 dB
-30dBm -0.3dB 3 0.3dB +0.092 dB
—40 dBm -0.3dB 4 0.3dB +0.094 dB
-50 dBm -0.5dB (5) 0.5dB +0.095 dB
—60 dBm -0.5dB (6) 0.5dB +0.097 dB
—70dBm -050dB @) 0.5dB +0.099 dB
—-80dBm -0.7dB (8) 0.7dB +0.101 dB
Linear, Res BW >1 kHz
Reference Level
—10dBm -0.3dB 9) 0.3dB +0.091 dB
0dBm -0.3dB (20 0.3dB +0.100 dB
-30dBm -0.3dB (12) 0.3dB +0.092 dB
—40 dBm -0.3dB (12) 0.3dB +0.094 dB
-50 dBm -0.5dB (13) 0.5dB +0.095 dB
—60 dBm -0.5dB 14 0.5dB +0.097 dB
—70dBm -050dB (15) 0.5dB +0.099 dB
—-80dBm -0.7dB (16) 0.7dB +0.101 dB
Log, ResBW <300 Hz
Reference Level
—10dBm -0.3dB (17) 0.3dB +0.091 dB
0dBm -0.3dB (18) 0.3dB +0.100 dB
-30dBm -0.3dB (19 0.3dB +0.092 dB
—40 dBm -0.3dB (20) 0.3dB +0.094 dB
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Table 3-6 Agilent E7403A Performance Verification Test Record

Agilent Technologies

Model E7403A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum mr??:rutﬁmsm
-50 dBm -05dB (21) 0.5dB +0.095 dB
—60dBm -0.5dB (22) 05dB +0.097 dB
—70dBm -05dB (23) 0.5dB +0.099 dB
—-80dBm -0.7dB (24) 0.7dB +0.101 dB
Linear, Res BW <300 Hz
Reference Level
-10dBm -0.3dB (25) 0.3dB +0.091 dB
0dBm -0.3dB (26) 0.3dB +0.100 dB
-30dBm -0.3dB 27) 0.3dB +0.092 dB
—40dBm -0.3dB (28) 0.3dB +0.094 dB
-50 dBm -05dB (29) 0.5dB +0.095 dB
—60dBm -0.5dB (30) 05dB +0.097 dB
—70dBm -05dB (31) 0.5dB +0.099 dB
—-80dBm -0.7dB (32 0.7dB +0.101 dB
16. | Resolution Bandwidth
Switching Uncertainty
Resolution Bandwidth
3 kHz -0.3dB (D) 0.3dB +0.048 dB
9 kHz -0.3dB 2 0.3dB +0.048 dB
10 kHz -0.3dB 3 0.3dB +0.048 dB
30 kHz -0.3dB 4 0.3dB +0.048 dB
100 kHz -0.3dB (5) 0.3dB +0.048 dB
120 kHz -0.3dB (6) 0.3dB +0.048 dB
300 kHz -0.3dB @) 0.3dB +0.048 dB
1 MHz -0.3dB (8) 0.3dB +0.048 dB
3 MHz -0.3dB 9 0.3dB +0.048 dB

Chapter 3 403



Performance Verification Test Records
Agilent E7403A Performance Verification Test Record

Table 3-6 Agilent E7403A Performance Verification Test Record

Agilent Technologies

Model E7403A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum Meaqunent
Uncertainty
5 MHz -0.6dB (20) 0.6dB +0.076 dB
300 Hz -0.3dB (11) 0.3dB +0.048 dB
200 Hz -0.3dB (12) 0.3dB +0.048 dB
100 Hz -0.3dB (13) 0.3dB +0.048 dB
30 Hz -0.3dB (14) 0.3dB +0.048 dB
10Hz -0.3dB (15) 0.3dB +0.048 dB
3 Hz (Option 1D5 only) -0.3dB (16) 0.3dB +0.048 dB
Firmware Revision A.08.00 or
later
1Hz (Option 1D5 only) -0.3dB an 0.3dB +0.048 dB
Firmware Revision A.08.00 or
later
18. | Absolute Amplitude
Accuracy (Reference
Settings)
Log, Preamp Off -0.34dB 1) 0.34dB +0.09 dB
Lin, Preamp Off -0.34dB 2 0.34dB +0.09 dB
Log, Preamp On -0.37dB (3) 0.37dB +0.09 dB
Lin, Preamp On -0.37dB 4 0.37dB +0.09 dB
20. | Overall Absolute Amplitude
Accuracy
0 dBm Reference Level
0 dBm input -0.54dB Q) 0.54 dB +0.234 dB
—10 dBm input -0.54dB 2 0.54 dB +0.115dB
—20 dBm input -0.54dB (3) 0.54 dB +0.110 dB
—30 dBm input -0.54dB 4 0.54 dB +0.109 dB
—40 dBm input -0.54dB (5) 0.54 dB +0.109 dB
—50 dBm input -0.54dB (6) 0.54 dB +0.109 dB
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Table 3-6 Agilent E7403A Performance Verification Test Record

Agilent Technologies

Model E7403A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum mr??:rutﬁmsm
—20 dBm Reference Level
—20 dBm input -0.54dB 7) 0.54 dB +0.109 dB
—30 dBm input -0.54dB (8) 0.54dB +0.109 dB
—40 dBm input -0.54dB 9) 0.54dB +0.109 dB
—50 dBm input -0.54dB (10) 0.54 dB +0.109 dB
—40 dBm Reference Level
—40 dBm input -0.54dB (12) 0.54dB +0.087 dB
—50 dBm input -0.54dB (12) 0.54 dB +0.087 dB
—50 dBm Reference Level
—50 dBm input -0.54dB (13) 0.54 dB +0.087 dB
21. | Resolution Bandwidth
Accuracy
Resolution Bandwidth
5MHz 3.5MHz Q) 6.5 MHz +110 kHz
3MHz 2.55 MHz 2 3.45 MHz +66 kHz
1 MHz (-3dB) 0.85 MHz ©) 1.15 MHz +22 kHz
300 kHz 255 kHz 4 345 kHz +6.6 kHz
100 kHz 85 kHz 5) 115 kHz +2.2 kHz
30 kHz 25.5kHz (6) 34.5kHz +660 Hz
10 kHz 8.5kHz @) 11.5kHz 1220 Hz
3kHz 2.55kHz (8) 3.45kHz +66 Hz
1kHz 850 Hz 9 1.15 kHz 122 Hz
120 kHz 96 kHz (20) 144 kHz +2.17 kHz
9kHz 7.2kHz (12) 10.8 kHz +163 Hz
1 MHz (-6 dB) 900 kHz (12) 1.1 MHz +22 kHz
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Table 3-6 Agilent E7403A Performance Verification Test Record

Agilent Technologies

Model E7403A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum Measurgment
Uncertainty
24. | Frequency Response Note: Enter data in the appropriate section below depending upon the ambient
temperature at which the test was performed and installed options.
20to30°C
Non-Option UKB
dc Coupled
Band 0
(9 kHz to 3.0 GHz)
Maximum Response (D)} 0.46 dB +0.19dB
Minimum Response -0.46dB 2 +0.19dB
Peak-to-Peak Response 3 0.92 dB +0.19dB
Option UKB
dc Coupled
Band O
(100 Hz to 3.0 GH2)
Maximum Response Q) 0.50 dB +0.19dB
Minimum Response -0.50dB 2 +0.19dB
Peak-to-Peak Response ©)] 1.0dB +0.19dB
dc Coupled
Band 1
(3.0GHz t0 6.7 GHz)
Maximum Response 4 1.5dB +0.39dB
Minimum Response -1.5dB (5) +0.39dB
Peak-to-Peak Response (6) 2.6dB +0.39dB
ac Coupled
Band 0
(100 kHz to 3.0 GH2)
Maximum Response (20) 0.5dB +0.11dB
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Table 3-6 Agilent E7403A Performance Verification Test Record

Agilent Technologies

Model E7403A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum Measur(?ment
Uncertainty
Minimum Response -05dB (1) +0.11 dB
Peak-to-Peak Response (12 1.0dB +0.11 dB
ac Coupled
Band OA
(800 MHz t0 1.0 GHz)
Maximum Response (13) 0.5dB +0.11 dB
Minimum Response -05dB (14) +0.11 dB
Peak-to-Peak Response (15) 1.0dB +0.11 dB
ac Coupled
Band 0B
(1.7 GHz to 2.0 GHz)
Maximum Response (16) 0.5dB +0.11 dB
Minimum Response -05dB an +0.11 dB
Peak-to-Peak Response (18) 1.0dB +0.11 dB
ac Coupled
Band 1
(3.0GHz t0 6.7 GHz)
Maximum Response (19 1.5dB +0.39dB
Minimum Response -1.5dB (20) +0.39dB
Peak-to-Peak Response (21 2.6dB +0.39dB
0to55°C
Non-Option UKB
dc Coupled
Band O
(9 kHzto 3.0 GHz)
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Agilent E7403A Performance Verification Test Record

Agilent Technologies

Model E7403A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum Meaqunent
Uncertainty
Maximum Response (@D} 0.76 dB +0.19dB
Minimum Response -0.76 dB 2 +0.19 dB
Peak-to-Peak Response ©)] 1.52 dB +0.19dB
Option UKB
dc Coupled
Band 0
(100 Hz t0 3.0 GHz)
Maximum Response (@D} 1.0dB +0.19dB
Minimum Response -1.0dB 2 +0.19dB
Peak-to-Peak Response (©)] 2.0dB +0.19 dB
dc Coupled
Band 1
(3.0GHz t0 6.7 GHz)
Maximum Response 4 2.5dB +0.39 dB
Minimum Response -2.5dB (5) +0.39dB
Peak-to-Peak Response (6) 3.0dB +0.39dB
ac Coupled
Band O
(100 kHz to 3.0 GH2z)
Maximum Response (20) 1.0dB +0.11dB
Minimum Response -1.0dB (12) +0.11dB
Peak-to-Peak Response (12 2.0dB +0.11dB
ac Coupled
Band OA
(800 MHz t0 1.0 GHz)
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Agilent E7403A Performance Verification Test Record

Agilent Technologies

Model E7403A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum Measur(?ment
Uncertainty
Maximum Response (13) 1.0dB +0.11 dB
Minimum Response -1.0dB (14) +0.11 dB
Peak-to-Peak Response (15) 2.0dB +0.11 dB
ac Coupled
Band 0B
(1.7 GHz to 2.0 GHz)
Maximum Response (16) 1.0dB +0.11 dB
Minimum Response -1.0dB a7 +0.11 dB
Peak-to-Peak Response (18) 2.0dB +0.11 dB
ac Coupled
Band 1
(3.0GHz t0 6.7 GHz)
Maximum Response (19 25dB +0.39dB
Minimum Response -25dB (20) +0.39dB
Peak-to-Peak Response (21 3.0dB +0.39dB
27. | Frequency Response Note: Enter data in the appropriate section below depending upon the ambient
(Preamp On) temperature at which the test was performed and installed options.
20t030° C
Band O
(1 MHz to 3.0 GH2)
Maximum Response D 1.5dB +0.28 dB
Minimum Response -1.5dB ) +0.28 dB
Peak-to-Peak Response 3 3.0dB +0.28 dB
Band OA
(800 MHz to 1.0 GHz2)
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Agilent Technologies

Model E7403A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum wr?c?jrut;qrn?/nt
Maximum Response 4 1.5dB +0.28 dB
Minimum Response -1.5dB (5) +0.28 dB
Peak-to-Peak Response (6) 3.0dB +0.28 dB
Band OB
(1.7 GHz to 2.0 GHz)
Maximum Response (7 1.5dB +0.28 dB
Minimum Response -1.5dB (8) +0.28 dB
Peak-to-Peak Response 9 3.0dB +0.28 dB
0to55°C
Band 0
(1 MHz to 3.0 GH2)
Maximum Response Q) 2.0dB +0.28 dB
Minimum Response —-2.0dB 2 +0.28 dB
Peak-to-Peak Response ©)] 40dB +0.28 dB
Band OA
(800 MHz to 1.0 GHz)
Maximum Response 4 2.0dB +0.28 dB
Minimum Response -2.0dB (5) +0.28 dB
Peak-to-Peak Response (6) 40dB +0.28 dB
Band OB
(1.7 GHz to 2.0 GHz)
Maximum Response @) 2.0dB +0.28 dB
Minimum Response —-2.0dB (8) +0.28 dB
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Agilent E7403A Performance Verification Test Record

Agilent Technologies

Model E7403A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum mr?s:rutﬁmsm
Peak-to-Peak Response (9) 4.0dB +0.28 dB
29. | Other Input-Related
Spurious Responses
Center Fregq Input Freq
20GHz 2042.8 MHz (D) —65 dBc +.891 dB
2.0GHz 2642.8 MHz ) —65 dBc +.891 dB
20GHz 1820.8 MHz 3 —65 dBc +.891 dB
20GHz 2785 MHz 4 —65 dBc +.891 dB
2.0 GHz 5600.0 MHz (5) —80 dBc +.891 dB
20GHz 6242.8 MHz (6) —-80dBc +.891 dB
4.0 GHz 4042.8 MHz ) —65 dBc +.891 dB
4.0 GHz 4642.8 MHz (8) —65 dBc +.891 dB
4.0 GHz 37429 MHz 9 —65 dBc +.891 dB
4.0 GHz 2242.8 MHz (20) —-80dBc +.891 dB
32. | Spurious Responses
300 MHz TOI, 1 kHz RBW 12.5dBm @ +0.93dB
300 MHz TOI, 30 Hz RBW 12.5dBm 2 +0.93dB
5GHz TOl 11 dBm ©) +0.93 dB
300 MHz SHI 35dBm 5) +0.41 dB
900 MHz SHI 45 dBm (6) +0.41 dB
1.55 GHz SHI 75dBm (7 +0.41dB
3.1 GHz SHI 90 dBm (8 +0.41 dB
34. | Gain Compression
Test Frequency
53 MHz (@h)] 1.0dB +0.123 dB
50.004 MHz 2 1.0dB +0.123 dB
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Agilent Technologies

Model E7403A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum wr?c?(frut;?rn?/nt
1403 MHz ©)] 1.0dB +0.123 dB
2503 MHz ) 1.0dB +0.123 dB
4403 MHz (5) 1.0dB +0.123 dB
37. | Displayed Average Noise Note: Enter results with preamp on in the appropriate section based upon the
Leve ambient temperature when the test was performed.
1 kHz RBW, Preamp Off
10 MHz to 1 GHz D -116 dBm +1.23dB
1GHzto 2 GHz 2 —116 dBm +1.23dB
2GHzto 3 GHz (3) —112 dBm +1.23dB
3 GHzto 6 GHz 4 —112 dBm +1.23dB
6 GHz to 6.7 GHz (5) —111dBm +1.23dB
1kHz RBW, Preamp On,
Oto55°C
10 MHz to 1 GHz (6) —131dBm +1.23dB
1GHzto 2 GHz (7 —131 dBm +1.23dB
2GHzto 3 GHz (8) —127 dBm +1.23dB
10 Hz RBW, Preamp Off
10 MHz to 1 GHz 9) -135dBm +1.23dB
1 GHzto 2 GHz (20 —135dBm +1.23dB
2GHzto 3GHz (12) —131 dBm +1.23dB
3 GHzto 6 GHz (12 —131 dBm +1.23dB
6 GHzt0 6.7 GHz (13) —130 dBm +1.23dB
10 Hz RBW, Preamp On,
0to55°C
10 MHz to 1 GHz 14 —150 dBm +1.23dB
1 GHzto 2 GHz (15) —150 dBm +1.23dB
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Table 3-6 Agilent E7403A Performance Verification Test Record

Agilent Technologies

Model E7403A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum Measur(?ment
Uncertainty
2 GHzto 3GHz (16) —-146 dBm +1.23dB
1 kHz RBW, Preamp On,
20t030° C
10 MHz to 1 GHz 7) —132dBm +1.23dB
1GHzto2 GHz (18) -132dBm +1.23dB
2GHzto 3GHz (19) —130dBm +1.23dB
10 Hz RBW, Preamp On,
20t030° C
10 MHz to 1 GHz (20) —151 dBm +1.23dB
1GHzto2 GHz (22) —151dBm +1.23dB
2 GHzto 3GHz (22) -149 dBm +1.23dB
39. | Residual Responses
150 kHz to 6.7 GHz (@) —90 dBm +0.87 dB
40. | Fast Time Domain
Amplitude Accuracy (Option
AYX only)
Amplitude Error -0.3% (D] 0.3% +0.029%
42. | Tracking Generator
Absolute Amplitude and
Vernier Accuracy Option
1DN only)
Absolute Amplitude Accuracy | —0.75dB (@D} 0.75dB +0.096 dB
Absolute Vernier
Accuracy
-2dB -0.5dB 2 0.5dB +0.008 dB
-3dB -05dB ©) 0.5dB +0.008 dB
-5dB -05dB 4 0.5dB +0.008 dB
-6dB -05dB 5) 0.5dB +0.008 dB
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Table 3-6 Agilent E7403A Performance Verification Test Record

Agilent Technologies

>10 MHz to 1.5 GHz

Model E7403A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum wr?c?jrut?rn?/nt
—7dB -0.5dB (6) 0.5dB +0.008 dB
-8dB -0.5dB @) 0.5dB +0.008 dB
-9dB -0.5dB (8) 0.5dB +0.008 dB
-10dB -0.5dB (9) 0.5dB +0.008 dB
Incremental Vernier Accuracy
-2dB -0.2dB (20) 0.2dB +0.008 dB
-3dB -0.2dB (12) 0.2dB +0.008 dB
-5dB -0.2dB (12) 0.2dB +0.008 dB
-6dB -0.2dB (13) 0.2dB +0.008 dB
—7dB -0.2dB 14 0.2dB +0.008 dB
-8dB -0.2dB (15) 0.2dB +0.008 dB
-9dB -0.2dB (16) 0.2dB +0.008 dB
-10dB -0.2dB a7 0.2dB +0.008 dB
Tracking Generator Level
Flatness Option 1DN only)
Positive Level Flatness, <1 QD 3.0dB +0.284 dB
MHz
Negative Level Flatness, <1 | -3.0dB 2 +0.284 dB
MHz
Positive Level Flatness, 3 3.0dB +0.142 dB
1 MHz to 10 MHz
Negative Level Flatness, 1 | -3.0dB 4 +0.142 dB
MHz to 10 MHz
Positive Level Flatness, (5) 2.0dB +0.142 dB
>10 MHz to 1.5 GHz
Negative Level Flatness, -2.0dB (6) +0.142 dB
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Agilent E7403A Performance Verification Test Record

Agilent Technologies

Model E7403A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum Measur(?ment
Uncertainty
Positive Level Flatness, @) 2.0dB +0.142 dB
>1.5GHz
Negative Level Flatness, -2.0dB (8 +0.142 dB
>1.5GHz
46. | Tracking Generator
Harmonic Spurious Outputs
(Option 1DN only)
2" Harmonic, <20 kHz @O —15dBc +2.6dB
2" Harmonic, > 20 kHz @Q______ —25 dBc +2.6 dB
3" Harmonic, <20 kHz G —15dBc +2.6dB
3" Harmonic, > 20 kHz @_____ —25 dBc +2.6 dB
48. | Tracking Generator
Non-Harmonic Spurious
Outputs (Option 1DN only)
Highest Non-Harmonic (@] —27 dBc +2.63dB
Spurious Output Amplitude, 9
kHz to 2 GHz
Highest Non-Harmonic 2 —-23dBc +3.14 dB
Spurious Output Amplitude, 2
GHzto 3 GHz
49. | Tracking Generator L.O.
Feedthrough (Option 1DN
only)
9kHz to 2.9 GHz @) —16 dBm +2.58 dB
2.9 GHz to 3.0 GHz ) —16 dBm +3.03dB
50. | Gate Delay Accuracy and
Gate Length Accuracy
(Option 1D6 only)
Minimum Gate Delay 499.9 ns Q) 1.5001 ps +549 ps
Maximum Gate Delay 499.9 ns 2 1.5001 ps +549 ps
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Table 3-6 Agilent E7403A Performance Verification Test Record

Agilent Technologies

Model E7403A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum Measurgment
Uncertainty
1 us Gate Length 499.9 ns ©)] 1.5001 ps +520 ps
65 ms Gate Length 64.993 ms 4 65.007 ms +647 ns
51. | Gate Mode Additional
Amplitude Error (Option
1D6 only)
Amplitude Error -0.2dB (D) 0.2dB +0.023 dB
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Agilent E7404A Performance Verification Test

Record

Tests for the Agilent E7404A only areincluded in this test record, therefore not al
test numbers are included.

Table 3-7 Agilent E7404A Performance Verification Test Record

Adgilent Technologies

Address:

Model E7404A
Serial No.

Options

Firmware Revision

Customer

Test Equipment Used:
Description

Synthesized Signal Generator

Wide Offset Phase Noise Signal
Generator

Synthesized Sweeper #1
Synthesized Sweeper #2
Function Generator
Power Meter, Dual-Channel
RF Power Sensor #1

RF Power Sensor #2
Microwave Power Sensor
L ow-Power Power Sensor
Digital Multimeter
Universal Counter
Frequency Standard
Power Splitter

M odel No.

Report No.

Date

Ambient temperature
Relative humidity %

Power mains line frequency

Tested by

°C

Hz (nominal)

Trace No.

Cal Due Date
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Table 3-7

Agilent E7404A Performance Verification Test Record

50 Q Termination
1 dB Step Attenuator
10 dB Step Attenuator

Oscilloscope
(Option 1D6 only)

(Option 1DN only)

Notes/comments:

Microwave Spectrum Analyzer

Table 3-8

Agilent E7404A Performance Verification Test Record

Agilent Technologies
M odel E7404A

Serial No.

Report No.

Date

Test Description

Minimum

Results M easured

Maximum

M easurement
Uncertainty

1 10 MHz Reference Output
Accuracy (Non-Option 1D5

only)
Settability

-5.0Hz

O

50Hz

+293.3 pHz

2. 10 MHz High-Sability
Frequency Reference
Accuracy

(Option 1D5 only)

5 Minute Warm-Up Error
15 Minute Warm-Up Error

—0.1 ppm
—0.01 ppm

O
(¢

0.1 ppm
0.01 ppm

+0.000072 ppm
+0.000070 ppm

4, Frequency Readout and
Marker Frequency Count
Accuracy

Frequency Readout Accuracy

Note: Test Record Entries 10 through 15 do not apply to the Agilent E7404A.

Center Freq Span
1500 MHz 20 MHz 1499.83 MHz 1) 1500.17 MHz +0Hz
1500 MHz 10 MHz 1499.91 MHz 2 1500.09 MHz +0Hz
1500 MHz 1 MHz 1499.991 MHz | (3) 1500.009 MHz | +tOHz
4000MHz 20 MHz 3999.83 MHz 4 4000.17 MHz +0Hz
418 Chapter 3




Table 3-8

Performance Verification Test Records

Agilent E7404A Performance Verification Test Record

Agilent E7404A Performance Verification Test Record

Agilent Technologies

Model E7404A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum Measur(?ment
Uncertainty
4000 MHz 10 MHz 3999.91 MHz | (5) 4000.09 MHz +0Hz
4000 MHz 1 MHz 3999.991 MHz | (6) 4000.009 MHz | +0Hz
9000 MHz 20 MHz 8999.83MHz | (7) 9000.17 MHz +0Hz
9000 MHz 10 MHz 8999.91 MHz | (8) 9000.09 MHz +0Hz
9000 MHz 1MHz 8999.991 MHz | (9) 9000.009 MHz | +OHz

A.03.00

1500 MHz

1500 MHz

4000 MHz

4000 MHz

9000 MHz

9000 MHz

later

1500 MHz

1500 MHz

Marker Count Accuracy

Firmware Revision Prior to

Center Freq Span

20 MHz

1 MHz

20 MHz

1 MHz

20 MHz

1 MHz

Marker Count Accuracy

Firmware Revision A.03.00 or

Center Freq Span

20 MHz

1 MHz

Note: Enter results in the appropriate section below based upon the firmware

revision of the analyzer.

1499.999998 (16)
MHz
1499.999998 a7
MHz
3999.999998 (18)
MHz
3999.999998 (19
MHz
8999.999997 (20)
MHz
8999.999997 (2D
MHz
1499.999999 (16)
MHz
1499.999999 a7
MHz

1500.000002
MHz

1500.000002
MHz

4000.000002
MHz

4000.000002
MHz

9000.000003
MHz

9000.000003
MHz

1500.000001
MHz

1500.000001
MHz

+0Hz

+0Hz

+0Hz

+0Hz

+0Hz

+0Hz

+0Hz

+0Hz
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Table 3-8

Agilent E7404A Performance Verification Test Record

Agilent Technologies

Model E7404A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum wr?c?jrut;qrn?/nt
4000 MHz 20 MHz 3999.999999 (18) 4000.000001 +0Hz
MHz MHz
4000 MHz 1MHz 3999.999999 (19) 4000.000001 +0Hz
MHz MHz
9000 MHz 20 MHz 8999.999999 (20) 9000.000001 +0Hz
MHz MHz
9000 MHz 1 MHz 8999.999999 (21 9000.000001 +0Hz
MHz MHz
6. Frequency Span Accuracy
Span Start Freq
3000 MHz OHz 2370 MHz QD 2430 MHz +6.12 MHz
100 MHz 10 MHz 79 MHz 2 81 MHz +204 kHz
100 kHz 10 MHz 79 kHz ©)] 81 kHz 1204 Hz
100 MHz 800 MHz 79 MHz 4 81 MHz +204 kHz
100 kHz 800 MHz 79 kHz (5) 81 kHz +204 Hz
100 MHz 1400 MHz 79 MHz (6) 81 MHz +204 kHz
100 kHz 1499 MHz 79 kHz (7 81 kHz 1204 Hz
7. Noise Sidebands
Offset from 1 GHz signal
10 kHz 1) —90 dBc/Hz +2.44 dB
20 kHz 2 —100 dBc/Hz +2.44dB
30 kHz ©) -106 dBc/Hz | +2.44dB
8. Noise Sidebands - Wide
Offsets
Offset from 1 GHz signal
100 kHz QD —118 dBc/Hz +2.44 dB
1 MHz ) -125dBc/Hz | +2.44dB
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Table 3-8 Agilent E7404A Performance Verification Test Record

Agilent Technologies

Model E7404A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum mr??:rutﬁmsm
5MHz ©) 127 dBc/Hz | +2.44dB
10 MHz () ~131dBc/Hz | +2.44dB
9. System-Related Sidebands
Offset from 500 MHz signal
30 kHz to 230 kHz 1) —65 dBc +1.30dB
—30 kHz to —230 kHz 2 —65 dBc +1.30dB
10. | Residual FM
1 kHz ResBW 1) 150 Hz +21 Hz
(Non-Option 1D5)
1 kHz Res BW 1) 100 Hz +21 Hz
(Option 1D5)
10 Hz ResBW 2 2Hz +0.27 Hz
(Option 1D5 only)
11. | Sweep Time Accuracy
Sweep Time
5ms -1.0% ) 1.0% +0.16%
20 ms -1.0% 2 1.0% +0.16%
100 ms -1.0% 3 1.0% +0.16%
1s -1.0% (4 1.0% +0.16%
10s -1.0% (5) 1.0% +0.16%
1 ms (Option AYX only) -1.0% (6) 1.0% +0.16%
500 ps (Option AYX only) -1.0% ) 1.0% +0.16%
100 ps (Option AYX only) -1.0% 8 1.0% +0.16%
12. | Display Scale Fidelity
Cumulative Log Fidelity,
Res BW >1 kHz
dB from Ref Level
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Table 3-8 Agilent E7404A Performance Verification Test Record

Agilent Technologies

Model E7404A Report No.

Serial No. Date

Test Description Minimum Results M easured Maximum wr?c?jrut?rn?/nt
—4 -0.30dB QD 0.30dB +0.082 dB
-8 -0.30dB 2 0.30dB +0.078 dB
=12 -0.40dB 3 0.40dB +0.075 dB
-16 -0.40dB 4 0.40dB +0.073 dB
—20 -0.40dB (5) 0.40dB +0.078 dB
-24 -0.50dB (6) 0.50dB +0.074 dB
-28 -0.50dB (7 0.50dB +0.073 dB
-32 -0.60 dB (8) 0.60dB +0.077 dB
-36 -0.60dB (9) 0.60 dB +0.075 dB
—40 -0.60dB (20 0.60 dB +0.081 dB
—44 -0.70dB (11) 0.70 dB +0.077 dB
—48 -0.70dB (12 0.70dB +0.076 dB
-52 -0.70dB (13) 0.70dB +0.080 dB
-56 -0.70dB (14) 0.70 dB +0.078 dB
-60 -0.70dB (15) 0.70dB +0.084 dB
—-64 -0.80dB (16) 0.80dB +0.081 dB
—68 -0.80dB (17) 0.80dB +0.080 dB
—72 -0.80dB (18) 0.80dB +0.084 dB
—76 -0.80dB (19 0.80dB +0.083 dB
-80 -0.80dB (20) 0.80dB +0.089 dB
-84 -1.15dB (21 1.15dB +0.086 dB
Incremental Log Fidelity,
Res BW >1 kHz
dB from Ref Level
-4 -0.4dB (22) 0.4dB +0.082 dB
-3 -0.4dB (23) 0.4dB +0.078 dB
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Table 3-8 Agilent E7404A Performance Verification Test Record

Agilent Technologies

Model E7404A Report No.

Serial No. Date

Test Description Minimum Results Measured Maximum mr??:rutﬁmsm
-12 -0.4dB (24) 0.4dB +0.075 dB
-16 -04dB (25) 0.4dB +0.073 dB
-20 -0.4dB (26) 0.4dB +0.078 dB
24 -0.4dB 27 0.4dB +0.074 dB
-28 -0.4dB (28) 0.4dB +0.073 dB
=32 -0.4dB (29 0.4dB +0.077 dB
-36 -0.4dB (30) 0.4dB +0.075 dB
-40 -04dB (31) 0.4dB +0.081 dB
—44 -0.4dB (32 0.4dB +0.077 dB
—48 -0.4dB (33 0.4dB +0.076 dB
-52 -0.4dB (34) 0.4dB +0.080 dB
-56 -0.4dB (35) 0.4dB +0.078 dB
—60 -0.4dB (36) 0.4dB +0.084 dB
—64 -0.4dB (37) 0.4dB +0.081 dB
—68 -0.4dB (38) 0.4dB +0.080 dB
—72 -0.4dB (39 0.4dB +0.084 dB
76 -04dB (40) 0.4dB +0.083 dB
-80 -0.4dB (41 0.4dB +0.089 dB
Cumulative Log Fidelity,
Res BW <300 Hz
dB from Ref Level
-4 -0.34dB (43) 0.34dB +0.082 dB
-8 -0.38dB (44) 0.38dB +0.078 dB
-12 -0.42dB (45) 0.42 dB +0.075 dB
-16 —-0.46 dB (46) 0.46 dB +0.073 dB
-20 -0.50dB 47 0.50 dB +0.078 dB
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Table 3-8 Agilent E7404A Performance Verification Test Record

Agilent Technologies

Model E7404A Report No.

Serial No. Date

Test Description Minimum Results M easured Maximum wr?c?jrut?rn?/nt
-24 -0.54dB (48) 0.54dB +0.074 dB
-28 -0.58 dB (49) 0.58dB +0.073 dB
-32 -0.62dB (50) 0.62 dB +0.077 dB
-36 -0.66 dB (51 0.66 dB +0.075 dB
-40 -0.70dB (52) 0.70dB +0.081 dB
—44 -0.74dB (53) 0.74 dB +0.077 dB
—48 -0.78dB (59 0.78 dB +0.076 dB
-52 -0.82dB (55) 0.82dB +0.080 dB
-56 -0.86dB (56) 0.86 dB +0.078 dB
-60 -0.90dB (57) 0.90dB +0.084 dB
—64 -0.94dB (58) 0.94dB +0.081 dB
—68 -0.98dB (59 0.98 dB +0.080 dB
—72 -1.02dB (60) 1.02dB +0.084 dB
76 -1.06 dB (61) 1.06 dB +0.083 dB
-30 -1.10dB (62) 1.10dB +0.089 dB
-84 -1.14dB (63) 1.14dB +0.086 dB
-88 -1.18dB (64) 1.18 dB +0.085 dB
-92 -1.22dB (65) 1.22dB +0.100 dB
-96 -1.26 dB (66) 1.26 dB +0.099 dB
-98 -1.28dB (67) 1.28dB +0.098 dB
Incremental Log Fidelity,
Res BW <300 Hz
dB from Ref Level
—4 -0.4dB (68) 0.4dB +0.082 dB
-8 -0.4dB (69) 0.4dB +0.078 dB
=12 -0.4dB (70) 0.4dB +0.075 dB

424

Chapter 3




Table 3-8

Performance Verification Test Records
Agilent E7404A Performance Verification Test Record

Agilent E7404A Performance Verification Test Record

Agilent Technologies

Model E7404A Report No.

Serial No. Date

Test Description Minimum Results Measured Maximum mr??:rutﬁmsm
-16 -0.4dB (71) 0.4dB +0.073 dB
-20 -0.4dB (72) 0.4dB +0.078 dB
24 -0.4dB (73) 0.4dB +0.074 dB
-28 -0.4dB (74) 0.4dB +0.073 dB
-32 -04dB (75) 0.4dB +0.077 dB
-36 -0.4dB (76) 0.4dB +0.075 dB
—40 -0.4dB (77) 0.4dB +0.081 dB
—44 -04dB (78) 0.4dB +0.077 dB
—48 -0.4dB (79) 0.4dB +0.076 dB
-52 -0.4dB (80) 0.4dB +0.080 dB
-56 -04dB (81) 0.4dB +0.078 dB
—60 -0.4dB (82) 0.4dB +0.084 dB
—64 -0.4dB (83) 0.4dB +0.081 dB
—68 -0.4dB (84) 0.4dB +0.080 dB
—72 -0.4dB (85) 0.4dB +0.084 dB
—76 -0.4dB (86) 0.4dB +0.083 dB
-80 -0.4dB (87) 0.4dB +0.089 dB
Linear Fidelity,
ResBW >1 kHz
dB from Ref Level
—4 -2.0% (93) 2.0% +0.064%
-8 —2.0% (99) 2.0% +0.064%
-12 -2.0% (95) 2.0% +0.064%
-16 -2.0% (96) 2.0% +0.064%
-20 —2.0% 97) 2.0% +0.063%
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Agilent E7404A Performance Verification Test Record

Agilent Technologies

Model E7404A Report No.

Serial No. Date

Test Description Minimum Results M easured Maximum wr?c?jrut?rn?/nt
Linear Fidelity,
Res BW <300 Hz
dB from Ref Level
-4 —2.0% (98) 2.0% +0.064%
-3 —2.0% (99) 2.0% +0.064%
=12 —2.0% (100) 2.0% +0.064%
-16 —2.0% (101) 2.0% +0.064%
=20 —2.0% (102 2.0% +0.063%
Zero Span,
Res BW <300 Hz
dB from Ref Level
-4 -0.36 dB (103) 0.36 dB +0.082 dB
-3 -0.42dB (104) 0.42 dB +0.078 dB
=12 -0.48dB (105) 0.48 dB +0.075 dB
-16 -0.54dB (106) 0.54dB +0.073 dB
=20 -0.60dB (107) 0.60 dB +0.078 dB
-24 -0.66 dB (108) 0.66 dB +0.074 dB
-28 -0.72dB (109) 0.72dB +0.073 dB
-32 -0.78dB (110) 0.78 dB +0.077 dB
-36 -0.84dB (111) 0.84dB +0.075 dB
-40 -0.90dB (112) 0.90dB +0.081 dB
—44 -0.96dB (113) 0.96 dB +0.077 dB
—48 -1.02dB (114) 1.02dB +0.076 dB
-52 -1.08 dB (115) 1.08 dB +0.080 dB
-56 -1.14dB (116) 1.14dB +0.078 dB
-60 -1.20dB (127) 1.20dB +0.084 dB
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Table 3-8 Agilent E7404A Performance Verification Test Record

Agilent Technologies

Model E7404A Report No.

Serial No. Date

Test Description Minimum Results Measured Maximum mr??:rutﬁmsm
—64 -1.5dB (118) 1.5dB +0.081 dB
-68 -15dB (119) 1.5dB +0.080 dB
-70 -1.5dB (120) 1.5dB +0.084 dB

13. | Input Attenuation Switching
Uncertainty
Input Attenuation Setting
0dB -0.3dB (D) 0.3dB +0.101 dB
5dB -0.3dB 2 0.3dB +0.104 dB
15dB -0.3dB 3) 0.3dB +0.102 dB
20dB -0.3dB 4 0.3dB +0.098 dB
25dB -0.35dB 5) 0.35dB +0.098 dB
30dB -0.40dB (6) 0.40dB +0.096 dB
35dB -0.45dB ) 0.45dB +0.099 dB
40 dB -0.50dB (8 0.50dB +0.096 dB
45dB -0.55dB (9) 0.55dB +0.099 dB
50dB -0.60 dB (20) 0.60 dB +0.095 dB
55dB -0.65dB (1) 0.65dB +0.099 dB
60 dB -0.70dB (12 0.70dB +0.100 dB
65dB -0.75dB (13) 0.75dB +0.111 dB

15. | Reference Level Accuracy
Log, ResBW >1 kHz
Reference Level
-10dBm -0.3dB (D) 0.3dB +0.091 dB
0dBm -0.3dB 2 0.3dB +0.100 dB
-30dBm -0.3dB 3) 0.3dB +0.092 dB
—40dBm -0.3dB 4 0.3dB +0.094 dB
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Table 3-8 Agilent E7404A Performance Verification Test Record

Agilent Technologies

Linear, Res BW <300 Hz

Reference Level

Model E7404A Report No.

Serial No. Date

Test Description Minimum Results M easured Maximum wr?c?(frut;?rn?/nt
-50 dBm -0.5dB (5) 0.5dB +0.095 dB
—60 dBm -05dB (6) 0.5dB +0.097 dB
—70dBm -0.5dB (7 0.5dB +0.099 dB
—-80dBm -0.7dB (8) 0.7dB +0.101 dB
Linear, Res BW >1 kHz
Reference Level
-10dBm -0.3dB (9) 0.3dB +0.091 dB
0dBm -0.3dB (20 0.3dB +0.100 dB
—30dBm -0.3dB (12) 0.3dB +0.092 dB
—40dBm -0.3dB (12 0.3dB +0.094 dB
-50 dBm -0.5dB (13) 0.5dB +0.095 dB
—60 dBm -05dB (14) 0.5dB +0.097 dB
—70dBm -0.5dB (15) 0.5dB +0.099 dB
—-80dBm -0.7dB (16) 0.7dB +0.101 dB
Log, ResBW <300 Hz
Reference Level
—-10dBm -0.3dB an 0.3dB +0.091 dB
0dBm -0.3dB (18) 0.3dB +0.100 dB
—30dBm -0.3dB (19) 0.3dB +0.092 dB
—40 dBm -0.3dB (20) 0.3dB +0.094 dB
-50 dBm -0.5dB (21 0.5dB +0.095 dB
—60 dBm -05dB (22) 0.5dB +0.097 dB
—70dBm -0.5dB (23) 0.5dB +0.099 dB
—-80dBm -0.7dB (24) 0.7dB +0.101 dB
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Table 3-8 Agilent E7404A Performance Verification Test Record

Agilent Technologies

Model E7404A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum mr??:rutﬁmsm
-10dBm -0.3dB (25) 0.3dB +0.091 dB
0dBm -0.3dB (26) 0.3dB +0.100 dB
-30dBm -0.3dB (27 0.3dB +0.092 dB
—40dBm -0.3dB (28) 0.3dB +0.094 dB
-50dBm -0.5dB (29) 05dB +0.095 dB
—60 dBm -05dB (30) 0.5dB +0.097 dB
—70dBm -05dB (31) 0.5dB +0.099 dB
-80dBm -0.7dB (32) 0.7dB +0.101 dB
16. | Resolution Bandwidth
Switching Uncertainty
Resolution Bandwidth
3 kHz -0.3dB 1) 0.3dB +0.048 dB
9 kHz -0.3dB 2 0.3dB +0.048 dB
10 kHz -0.3dB 3 0.3dB +0.048 dB
30 kHz -0.3dB 4 0.3dB +0.048 dB
100 kHz -0.3dB 5) 0.3dB +0.048 dB
120 kHz -0.3dB (6) 0.3dB +0.048 dB
300 kHz -0.3dB @) 0.3dB +0.048 dB
1 MHz -0.3dB (8 0.3dB +0.048 dB
3MHz -0.3dB 9 0.3dB +0.048 dB
5 MHz -0.6dB (10) 0.6dB +0.076 dB
300 Hz -0.3dB (1) 0.3dB +0.048 dB
200 Hz -0.3dB (12 0.3dB +0.048 dB
100 Hz -0.3dB (13) 0.3dB +0.048 dB
30Hz -0.3dB (14) 0.3dB +0.048 dB
10Hz -0.3dB (15) 0.3dB +0.048 dB
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Table 3-8

Agilent E7404A Performance Verification Test Record

Agilent Technologies

Model E7404A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum wr?c?jrut?rn?/nt
3 Hz (Option 1D5 only) -0.3dB (16) 0.3dB +0.048 dB
Firmware Revision A.08.00 or
later
1Hz (Option 1D5 only) -0.3dB an 0.3dB +0.048 dB
Firmware Revision A.08.00 or
later
18. | Absolute Amplitude
Accuracy (Reference
Settings)
Log, Preamp Off -0.34dB 1) 0.34dB +0.09 dB
Lin, Preamp Off -0.34dB 2 0.34dB +0.09 dB
Log, Preamp On -0.37dB ©) 0.37dB +0.09 dB
Lin, Preamp On -0.37dB (%) 0.37dB +0.09 dB
20. | Overall Absolute Amplitude
Accuracy
0 dBm Reference Level
0 dBm input -0.54dB 1) 0.54 dB +0.234 dB
—10 dBminput -0.54dB 2 0.54 dB +0.115 dB
—20 dBm input -0.54dB ©) 0.54 dB +0.110 dB
—30 dBm input -0.54dB (%) 0.54 dB +0.109 dB
—40 dBm input -0.54dB (5) 0.54 dB +0.109 dB
—50 dBm input -0.54dB (6) 0.54 dB +0.109 dB
—20 dBm Reference Level
—20 dBm input -0.54dB @) 0.54 dB +0.109 dB
—30 dBm input -0.54dB ) 0.54 dB +0.109 dB
—40 dBm input -0.54dB ©) 0.54 dB +0.109 dB
—50 dBm input -0.54dB (10 0.54 dB +0.109 dB
—40 dBm Reference Level
—40 dBm input -0.54dB (12) 0.54 dB +0.087 dB
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Table 3-8 Agilent E7404A Performance Verification Test Record

Agilent Technologies

Model E7404A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum mr??:rutﬁmsm
—50 dBm input -0.54dB (12 0.54dB +0.087 dB
—50 dBm Reference Level
—50 dBm input -0.54dB (13) 0.54dB +0.087 dB
21. | Resolution Bandwidth
Accuracy
Resolution Bandwidth
5 MHz 3.5MHz (@h) 6.5 MHz +110 kHz
3 MHz 2.55 MHz ) 3.45 MHz +66 kHz
1 MHz (-3dB) 0.85 MHz 3) 1.15 MHz +22 kHz
300 kHz 255 kHz 4 345 kHz 16.6 kHz
100 kHz 85 kHz (5) 115 kHz +2.2 kHz
30 kHz 25.5kHz (6) 34.5kHz +660 Hz
10 kHz 8.5kHz (7 11.5kHz +220 Hz
3 kHz 2.55kHz (8) 3.45kHz +66 Hz
1kHz 850 Hz 9 1.15 kHz +22 Hz
120 kHz 96 kHz (10) 144 kHz +2.17 kHz
9kHz 7.2kHz (12) 10.8 kHz +163 Hz
1 MHz (-6 dB) 900 kHz (12) 1.1 MHz 122 kHz
24. | Frequency Response Note: Enter data in the appropriate section below depending upon the ambient
temperature at which the test was performed and installed options.
20t030° C
Non-Option UKB
dc Coupled
Band O
(9 kHzto 3.0 GHZz)
Maximum Response (@) 0.46 dB +0.19dB
Minimum Response -0.46 dB 2 +0.19dB
Peak-to-Peak Response 3 0.92dB +0.19dB
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Agilent E7404A Performance Verification Test Record

Agilent Technologies

Model E7404A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum Meaqunent
Uncertainty
Option UKB
dc Coupled
Band 0
(100 Hz t0 3.0 GHz)
Maximum Response (@D} 0.50dB +0.19dB
Minimum Response -0.50dB 2 +0.19dB
Peak-to-Peak Response (©)] 1.0dB +0.19dB
dc Coupled
Band 1
(3.0 GHz t0 6.7 GHz)
Maximum Response 4 1.5dB +0.39dB
Minimum Response -1.5dB (5) +0.39dB
Peak-to-Peak Response (6) 2.6dB +0.39dB
dc Coupled
Band 2
(6.7 GHz to 13.2 GHz)
Maximum Response @) 2.0dB +0.40 dB
Minimum Response -2.0dB (8) +0.40 dB
Peak-to-Peak Response 9) 3.6dB +0.40 dB
ac Coupled
Band 0
(100 kHz to 3.0 GH2)
Maximum Response (20) 0.5dB +0.11dB
Minimum Response -0.5dB (12) +0.11dB
Peak-to-Peak Response (12 1.0dB +0.11dB
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Table 3-8 Agilent E7404A Performance Verification Test Record

Agilent Technologies

Model E7404A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum Measur(?ment
Uncertainty
ac Coupled
Band OA
(800 MHz to 1.0 GH2)
Maximum Response (13) 0.5dB +0.11 dB
Minimum Response -05dB (14) +0.11 dB
Peak-to-Peak Response (15) 1.0dB +0.11 dB
ac Coupled
Band 0B
(1.7 GHz to 2.0 GHz)
Maximum Response (16) 0.5dB +0.11 dB
Minimum Response -05dB a7 +0.11 dB
Peak-to-Peak Response (18) 1.0dB +0.11 dB
ac Coupled
Band 1
(3.0GHz t0 6.7 GHz)
Maximum Response (19 1.5dB +0.39dB
Minimum Response -15dB (20) +0.39dB
Peak-to-Peak Response (21 2.6dB +0.39dB
ac Coupled
Band 2
(6.7 GHz to 13.2 GH2)
Maximum Response (22 2.0dB +0.40 dB
Minimum Response -2.0dB (23) +0.40 dB
Peak-to-Peak Response (24) 3.6dB +0.40 dB
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Agilent E7404A Performance Verification Test Record

Agilent Technologies
M odel E7404A

Serial No.

Report No.

Date

Test Description

Minimum

Results M easured

Maximum

M easurement
Uncertainty

O0to55°C

Non-Option UKB
dc Coupled

Band 0

(9 kHz to 3.0 GHz)

Maximum Response

Minimum Response

Option UKB

dc Coupled

Band 0

(100 Hz to 3.0 GH2)

Maximum Response

Minimum Response

dc Coupled
Band 1
(3.0GHz t0 6.7 GHz)

Maximum Response

Minimum Response

dc Coupled
Band 2

Maximum Response

Peak-to-Peak Response

Peak-to-Peak Response

Peak-to-Peak Response

(6.7 GHz to 13.2 GH2)

-0.76 dB

-1.0dB

—-25dB

O_—
(G
(C)

O
(G
G_—

4
(O N
6___

n—

0.76 dB

152 dB

1.0dB

2.0dB

25dB

3.0dB

3.0dB

+0.19dB
+0.19dB
+0.19dB

+0.19dB
+0.19dB
+0.19dB

+0.39dB
+0.39dB
+0.39dB

+0.40 dB
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Table 3-8 Agilent E7404A Performance Verification Test Record

Agilent Technologies

Model E7404A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum Measur(?ment
Uncertainty
Minimum Response -3.0dB 8 +0.40 dB
Peak-to-Peak Response 9) 4.0dB +0.40 dB
ac Coupled
Band O
(100 kHz to 3.0 GHz)
Maximum Response (10 1.0dB +0.11 dB
Minimum Response -1.0dB (1) +0.11 dB
Peak-to-Peak Response (12 2.0dB +0.11 dB
ac Coupled
Band OA
(800 MHz to 1.0 GHz)
Maximum Response (13) 1.0dB +0.11 dB
Minimum Response -1.0dB (14) +0.11 dB
Peak-to-Peak Response (15) 2.0dB +0.11 dB
ac Coupled
Band 0B
(1.7 GHz to 2.0 GHz)
Maximum Response (16) 1.0dB +0.11 dB
Minimum Response -1.0dB a7 +0.11 dB
Peak-to-Peak Response (18) 2.0dB +0.11 dB
ac Coupled
Band 1
(3.0GHz t0 6.7 GHz)
Maximum Response (19 25dB +0.39dB
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Table 3-8 Agilent E7404A Performance Verification Test Record

Agilent Technologies

Model E7404A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum Meaqunent
Uncertainty
Minimum Response —-2.5dB (20 +0.39dB
Peak-to-Peak Response (21) 3.0dB +0.39dB
ac Coupled
Band 2
(6.7 GHz to 13.2 GHz)
Maximum Response (22) 3.0dB +0.40 dB
Minimum Response -3.0dB (23) +0.40 dB
Peak-to-Peak Response (24) 4.0dB +0.40 dB

27. | Frequency Response
(Preamp On)

20to30°C

Band 0
(1 MHz to 3.0 GH2)

Maximum Response
Minimum Response

Peak-to-Peak Response

Band OA
(800 MHz t0 1.0 GHz)

Maximum Response
Minimum Response

Peak-to-Peak Response

Band OB
(1.7 GHz to 2.0 GHz)

Maximum Response

Minimum Response

Note: Enter data

in the appropriate secti

on below depending upon the ambient

temperature at which the test was performed and installed options.

-15dB

-15dB

-15dB

O—
(¢
G_—

4
(OB
©_____

() ——
()

15dB

3.0dB

15dB

3.0dB

1.5dB

+0.28 dB
+0.28 dB
+0.28 dB

+0.28 dB
+0.28 dB
+0.28 dB

+0.28 dB
+0.28 dB
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Table 3-8 Agilent E7404A Performance Verification Test Record

Agilent Technologies

Model E7404A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum mr??:rutﬁmsm
Peak-to-Peak Response (9) 3.0dB +0.28 dB
0to55°C
Band O
(1 MHz to 3.0 GHZ2)
Maximum Response (@) 2.0dB +0.28 dB
Minimum Response -2.0dB ) +0.28 dB
Peak-to-Peak Response 3 4.0dB +0.28 dB
Band OA
(800 MHz to 1.0 GHz)
Maximum Response 4 2.0dB +0.28 dB
Minimum Response -2.0dB 5) +0.28 dB
Peak-to-Peak Response (6) 4.0dB +0.28 dB
Band 0B
(1.7 GHz to 2.0 GHz)
Maximum Response @) 2.0dB +0.28 dB
Minimum Response -2.0dB (8 +0.28 dB
Peak-to-Peak Response (9) 4.0dB +0.28 dB
29. | Other Input-Related
Spurious Responses
Center Freq Input Freq
20GHz 2042.8 MHz (D) —65 dBc +.891 dB
2.0GHz 2642.8 MHz ) —65 dBc +.891 dB
20GHz 1820.8 MHz 3 —65 dBc +.891 dB
20GHz 2785 MHz 4 —65 dBc +.891 dB
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Table 3-8 Agilent E7404A Performance Verification Test Record

Agilent Technologies

Model E7404A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum wr?c?jrut;qrn?/nt
2.0GHz 5600.0 MHz (5) —-80dBc +.891 dB
2.0GHz 6242.8 MHz (6) —80 dBc +.891 dB
4.0 GHz 4042.8 MHz (7 —65 dBc +.891 dB
40GHz 4642.8 MHz (8) —65 dBc +.891 dB
4.0GHz 3742.9 MHz (9) -65 dBc +.891 dB
40GHz 2242.8 MHz (20 —-80dBc +.891 dB
9.0 GHz 9042.8 MHz (12) —65 dBc +.891 dB
9.0 GHz 9642.8 MHz (12) —65 dBc +.891 dB
9.0 GHz 9342.8 MHz (13) —65 dBc +.891 dB
9.0 GHz 4982.1 MHz 14 —-80dBc +.891 dB
32. | Spurious Responses
300 MHz TOl, 12.5dBm QD +0.93dB
1 kHz RBW
300 MHz TOl, 30 Hz 12.5dBm 2 +0.93dB
RBW
5GHz TOI 11 dBm }) +0.93 dB
8GHz TOI 7.5dBm 4 +0.93dB
300 MHz SHI 35dBm (5) +0.41dB
900 MHz SHI 45 dBm (6) +0.41 dB
1.55 GHz SHI 75dBm (7) +0.41dB
3.1 GHz SHI 90 dBm (8) +0.41dB
34. | Gain Compression
Test Frequency
53 MHz (@D} 1.0dB +0.123 dB
50.004 MHz 2 1.0dB +0.123 dB
1403 MHz ©)] 1.0dB +0.123 dB
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Agilent E7404A Performance Verification Test Record

Agilent Technologies

Model E7404A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum mr??:rutﬁmsm
2503 MHz 4 1.0dB +0.123 dB
4403 MHz (5) 1.0dB +0.123 dB
7603 MHz (6) 1.0dB +0.123 dB
37. | Displayed Average Noise Note: Enter results with preamp on in the appropriate section based upon the
Leve ambient temperature when the test was performed.
1 kHz RBW, Preamp Off
10 MHz to 1 GHz (@0} -116 dBm +1.23dB
1GHzto2 GHz 2 -116 dBm +1.23dB
2GHzto 3 GHz (3) —112dBm +1.23dB
3 GHzto 6 GHz 4 -112 dBm +1.23dB
6 GHz to 12 GHz (5) —111dBm +1.23dB
12 GHz to 13.2 GHz (6) —107 dBm +1.23dB
1 kHz RBW, Preamp On,
Oto55°C
10 MHzto 1 GHz @) —131 dBm +1.23dB
1 GHz to 2 GHz ) -131dBm +1.23dB
2GHzto 3GHz 9 —127 dBm +1.23dB
10 Hz RBW, Preamp Off
10 MHz to 1 GHz (10) ~135dBm +1.23dB
1GHzto 2 GHz (1) —135dBm +1.23dB
2GHzto 3GHz (12) —131 dBm +1.23dB
3 GHzto 6 GHz (13) —131 dBm +1.23dB
6 GHz to 12 GHz (14 —130 dBm +1.23dB
12 GHz to 13.2 GHz (15) —120 dBm +1.23dB
10 Hz RBW, Preamp On,
Oto55°C
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Table 3-8 Agilent E7404A Performance Verification Test Record

Agilent Technologies

Model E7404A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum Meaqunent
Uncertainty
10 MHzto 1 GHz (16) —150 dBm +1.23dB
1GHzto 2 GHz a7) —150 dBm +1.23dB
2 GHz to 3GHz (18) —146 dBm +1.23dB
1 kHz RBW, Preamp On,
20t030° C
10 MHzto 1 GHz (29) —132dBm +1.23dB
1GHzto 2 GHz (20) —132dBm +1.23dB
2 GHz to 3 GHz (21) —130dBm +1.23dB
10 Hz RBW, Preamp On,
20t030° C
10 MHzto 1 GHz (22) —151 dBm +1.23dB
1GHzto 2 GHz (23) —151 dBm +1.23dB
2 GHzto 3 GHz (29) —149 dBm +1.23dB
39. | Residual Responses
150 kHz to 6.7 GHz Q) —90dBm +0.87 dB
40. | Fast TimeDomain
Amplitude Accuracy (Option
AYX only)
Amplitude Error -0.3% (D) 0.3% +0.029%
42. | Tracking Generator
Absolute Amplitude and
Vernier Accuracy (Option
1DN only)
Absolute Amplitude Accuracy | —0.75dB D) 0.75dB +0.096 dB
Absolute Vernier
Accuracy
-2dB -0.5dB 2 0.5dB +0.008 dB
-3dB -05dB (3) 0.5dB +0.008 dB
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Agilent E7404A Performance Verification Test Record

Agilent Technologies

Model E7404A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum mr??:rutﬁmsm
-5dB -05dB 4 0.5dB +0.008 dB
—-6dB -0.5dB (5) 05dB +0.008 dB
—7dB -05dB (6) 0.5dB +0.008 dB
-83dB -05dB ) 0.5dB +0.008 dB
-9dB -0.5dB (8) 05dB +0.008 dB
-10dB -05dB 9 0.5dB +0.008 dB
Incremental Vernier Accuracy
—2dB -0.2dB (10) 0.2dB +0.008 dB
-3dB -0.2dB (1) 0.2dB +0.008 dB
-5dB -0.2dB (12) 0.2dB +0.008 dB
—-6dB -0.2dB (13) 0.2dB +0.008 dB
—7dB -0.2dB 14 0.2dB +0.008 dB
-8dB -0.2dB (15) 0.2dB +0.008 dB
-9dB -0.2dB (16) 0.2dB +0.008 dB
-10dB -0.2dB a7 0.2dB +0.008 dB
44. | Tracking Generator Level
Flatness (Option 1DN only)
Positive Level Flatness, <1 @) 3.0dB +0.284 dB
MHz
Negative Level Flatness, -3.0dB 2 +0.284 dB
<1 MHz
Positive Level Flatness, ©)] 3.0dB +0.142 dB
1 MHz to 10 MHz
Negative Level Flatness, 1 | -3.0dB 4 +0.142 dB
MHzto 10 MHz
Positive Level Flatness, (5) 2.0dB +0.142 dB
>10 MHz to 1.5 GHz
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Table 3-8

Agilent E7404A Performance Verification Test Record

Agilent Technologies

Model E7404A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum Measurgment
Uncertainty
Negative Level Flatness, —-2.0dB (6) +0.142 dB
>10 MHz to 1.5 GHz
Positive Level Flatness, (7 2.0dB +0.142 dB
>1.5GHz
Negative Level Flatness, —-2.0dB (8) +0.142 dB
>1.5GHz
46. | Tracking Generator
Harmonic Spurious Outputs
(Option 1DN only)
2" Harmonic, <20 kHz (¢ —15dBc +2.6dB
2" Harmonic, > 20 kHz @Q_____ -25dBc +2.6dB
3" Harmonic, <20 kHz G —15dBc +2.6dB
3'd Harmonic, > 20 kHz @_____ —-25dBc 12.6dB
48. | Tracking Generator
Non-Harmonic Spurious
Outputs (Option 1DN only)
Highest Non-Harmonic (€N} —27 dBc +2.63dB
Spurious Output Amplitude, 9
kHz to 2 GHz
Highest Non-Harmonic 2 —-23dBc +3.14dB
Spurious Output Amplitude, 2
GHzto 3GHz
49. | Tracking Generator L.O.
Feedthrough (Option 1DN
only)
9kHz to 2.9 GHz 1) —16 dBm +2.58 dB
29GHzt0 3.0 GHz 2 -16 dBm +3.03dB
50. | GateDelay Accuracy and
Gate Length Accuracy
(Option 1D6 only)
Minimum Gate Delay 499.9 ns Q) 1.5001us +549 ps
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Table 3-8 Agilent E7404A Performance Verification Test Record

Agilent Technologies

Model E7404A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum Measurgment
Uncertainty
Maximum Gate Delay 499.9 ns 2 1.5001us +549 ps
1 us Gate Length 499.9 ns (€©)] 1.5001us +520 ps
65 ms Gate Length 64.993 ms 4 65.007 ms +647 ns
51. | Gate Mode Additional
Amplitude Error (Option
1D6 only)
Amplitude Error -0.2dB Q) 0.2dB +0.023 dB
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Agilent E7405A Performance Verification Test

Record

Tests for the Agilent E7405A only areincluded in this test record, therefore not all
test numbers are included.

Table 3-9 E7405A Performance Verification Test Record

Agilent Technologies

Address:

Model E7405A
Serial No.

Options

Firmware Revision

Customer

Test Equipment Used:
Description

Synthesized Signal Generator

Wide Offset Phase Noise
Generator

Synthesized Sweeper #1
Synthesized Sweeper #2
Function Generator
Power Meter, Dual-Channel
RF Power Sensor #1

RF Power Sensor #2
Microwave Power Sensor
Low-Power Power Sensor
Digita Multimeter
Universal Counter
Frequency Standard
Power Splitter

M odel No.

Report No.

Date

Ambient temperature °C
Relative humidity %
Power mains line frequency Hz (nominal)

Tested by

Trace No. Cal Due Date
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E7405A Performance Verification Test Record

50 Q Termination
1 dB Step Attenuator
10 dB Step Attenuator

Oscilloscope
(Option 1D6 only)

(Option 1DN only)

Notes/comments:

Microwave Spectrum Analyzer

Table 3-10

Agilent E7405A Performance Verification Test Record

Agilent Technologies

Model E7405A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum Measur(?ment
Uncertainty
1 10 MHz Reference Output
Accuracy (Non-Option 1D5
only)
Settability -5.0 Hz D 5.0Hz +293.3 uHz
2. 10 MHz High-Stability
Frequency Reference Output
Accuracy (Option 1D5 only)
5 Minute Warm-Up Error —0.1 ppm (@D} 0.1 ppm +0.000072 ppm
15 Minute Warm-Up Error —0.01 ppm 2 0.01 ppm +0.000070 ppm
4, Frequency Readout and
Marker Frequency Count
Accuracy
Frequency Readout Accuracy
Center Freq Span
1500 MHz 20 MHz 1499.83 MHz Q) 1500.17 MHz +0Hz
1500 MHz 10 MHz 1499.91 MHz 2 1500.09 MHz +0Hz
1500 MHz 1 MHz 1499.991 MHz | (3) 1500.009 MHz | +OHz
4000 MHz 20 MHz 3999.83 MHz 4 4000.17 MHz +0Hz
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Agilent E7405A Performance Verification Test Record

Agilent Technologies

Firmware Revision Prior to

A.03.00

Center Freq Span

1500 MHz

1500 MHz

4000 MHz

4000 MHz

9000 MHz

20MHz

1 MHz

20 MHz

1 MHz

20MHz

revision of the analyzer.

Model E7405A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum wrfgjt?;im
4000 MHz 10 MHz 3999.91 MHz 5) 4000.09 MHz +0Hz
4000 MHz 1 MHz 3999.991 MHz | (6) 4000.009 MHz | +0Hz
9000 MHz 20 MHz 8999.83 MHz @) 9000.17 MHz +0Hz
9000 MHz 10 MHz 8999.91 MHz 8 9000.09 MHz +0Hz
9000 MHz 1 MHz 8999.991 MHz | (9) 9000.009 MHz | +0Hz
16000 MHz 20 MHz 15999.83 MHz | (10) 16000.17 MHz | +OHz
16000 MHz 10 MHz 15999.91 MHz | (11) 16000.09 MHz | +OHz
16000 MHz 1 MHz 15999.991 (12) 16000.009 MHz | +0 Hz
MHz
21000 MHz 20 MHz 20999.83 MHz | (13) 21000.17 MHz | tOHz
21000 MHz 10 MHz 20999.91 MHz | (14) 21000.09MHz | t0Hz
21000MHz 1MHz 20999.991 (15) 21000.009 MHz | +0 Hz
MHz
Marker Count Accuracy Note: Enter results in the appropriate section below based upon the firmware

1499.999998
MHz

1499.999998
MHz

3999.999998
MHz

3999.999998
MHz

8999.999997
MHz

(16)

(17)

(18)

(19)

(20)

1500.000002
MHz

1500.000002
MHz

4000.000002
MHz

4000.000002
MHz

9000.000003
MHz

+0Hz

+0Hz

+0Hz

+0Hz

+0Hz
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Agilent E7405A Performance Verification Test Record

Agilent Technologies

Model E7405A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum Measur(?ment
Uncertainty
9000 MHz 1MHz 8999.999997 (21) 9000.000003 +0Hz
MHz MHz
16000 MHz 20 MHz 15999.999995 (22 16000.000005 +0Hz
MHz MHz
16000 MHz 1 MHz 20999.999995 (23) 21000.000005 +0Hz
MHz MHz
21000 MHz 20 MHz 20999.999995 (24) 21000.000005 +0Hz
MHz MHz
21000 MHz 1 MHz 20999.999995 (25) 21000.000005 +0Hz
MHz MHz
Firmware Revision A.03.00 or
later
Center Freq Span
1500 MHz 20 MHz 1499.999999 (16) 1500.000001 +0Hz
MHz MHz
1500 MHz 1MHz 1499.999999 an 1500.000001 +0Hz
MHz MHz
4000 MHz 20 MHz 3999.999999 (18) 4000.000001 +0Hz
MHz MHz
4000 MHz 1 MHz 3999.999999 (19 4000.000001 +0Hz
MHz MHz
9000 MHz 20 MHz 8999.999999 (20) 9000.000001 +0Hz
MHz MHz
9000 MHz 1MHz 8999.999999 (21) 9000.000001 +0Hz
MHz MHz
16000 MHz 20 MHz 15999.999999 (22) 16000.000001 +0Hz
MHz MHz
16000 MHz 1 MHz 20999.999999 (23) 21000.000001 +0Hz
MHz MHz
21000 MHz 20 MHz 20999.999999 (24) 21000.000001 +0Hz
MHz MHz
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Table 3-10

Agilent E7405A Performance Verification Test Record

Agilent Technologies

Model E7405A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum wr?c?jrut?rn?/nt
21000 MHz 1MHz 20999.999999 (25) 21000.000001 +0Hz
MHz MHz
6. Frequency Span Accuracy
Span Start Freq
3000 MHz OHz 2370 MHz (@0} 2430 MHz +6.12 MHz
100 MHz 10 MHz 79 MHz (2 81 MHz +204 kHz
100 kHz 10 MHz 79 kHz 3 81 kHz 1204 Hz
100 MHz 800 MHz 79 MHz 4 81 MHz +204 kHz
100 kHz 800 MHz 79 kHz (5) 81 kHz +204 Hz
100 MHz 1400 MHz 79 MHz (6) 81 MHz +204 kHz
100 kHz 1499 MHz 79 kHz (7) 81 kHz 1204 Hz
7. Noise Sidebands
Offset from 1 GHz signal
10 kHz (D —90 dBc/Hz +2.44 dB
20 kHz 2 —100 dBc/Hz +2.44 dB
30 kHz ©) —106 dBc/Hz +2.44 dB
8. Noise Sidebands - Wide
Offsets
Offset from 1 GHz signal
100 kHz D —118 dBc/Hz +2.44 dB
1 MHz ) —125 dBc/Hz +2.44 dB
5MHz ©) ~127 dBc/Hz +2.44 dB
10 MHz 4 —131 dBc/Hz +2.44 dB
9. System-Related Sidebands
Offset from 500 MHz signal
30 kHz to 230 kHz (D] —65dBc +1.30dB
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Performance Verification Test Records
Agilent E7405A Performance Verification Test Record

Table 3-10 Agilent E7405A Performance Verification Test Record

Agilent Technologies

Model E7405A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum mr?s:rutﬁmsm
—30 kHz to —230 kHz ()] —65dBc +1.30dB
10. | Residual FM
1 kHz ResBW, (@D} 150 Hz 121 Hz
(Non-Option 1D5)
1 kHz ResBW, (@D} 100 Hz +21 Hz
(Option 1D5)
10 Hz Res BW 2 2Hz +0.27 Hz
(Option 1D5 only)
11. | Sweep Time Accuracy
Sweep Time
5ms -1.0% (1) +1.0% +0.16%
20 ms -1.0% 2 +1.0% +0.16%
100 ms -1.0% 3 +1.0% +0.16%
1s -1.0% (4) +1.0% +0.16%
10s -1.0% (5) +1.0% +0.16%
1 ms (Option AYX only) -1.0% (6) +1.0% +0.16%
500 ps (Option AYX only) -1.0% @) +1.0% +0.16%
100 ps (Option AYX only) -1.0% (8 +1.0% +0.16%
12. | Display Scale Fidelity
Cumulative Log Fidelity,
Res BW >1 kHz
dB from Ref Level
—4 -0.30dB (@D} 0.30dB +0.082 dB
-8 -0.30dB 2 0.30dB +0.078 dB
-12 -0.40dB (3) 0.40dB +0.075 dB
-16 -0.40dB 4 0.40dB +0.073 dB
-20 -0.40dB (5) 0.40dB +0.078 dB
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Table 3-10

Performance Verification Test Records
Agilent E7405A Performance Verification Test Record

Agilent E7405A Performance Verification Test Record

Agilent Technologies

Model E7405A Report No.

Serial No. Date

Test Description Minimum Results Measured Maximum wr?c?(frut;?rn?/nt
-24 -0.50dB (6) 0.50 dB +0.074 dB
-28 -0.50dB ) 0.50 dB +0.073dB
-32 -0.60dB (8 0.60 dB +0.077 dB
-36 -0.60dB 9 0.60 dB +0.075 dB
—40 -0.60dB (10) 0.60 dB +0.081 dB
—44 -0.70dB (1) 0.70dB +0.077 dB
—48 -0.70dB (12 0.70dB +0.076 dB
52 -0.70dB (13) 0.70dB +0.080 dB
-56 -0.70dB (14) 0.70dB +0.078 dB
-60 -0.70dB (15) 0.70dB +0.084 dB
—64 -0.80dB (16) 0.80dB +0.081 dB
—68 -0.80dB (17 0.80dB +0.080 dB
—72 -0.80dB (18) 0.80dB +0.084 dB
—76 -0.80dB (29) 0.80dB +0.083 dB
-380 -0.80dB (20) 0.80dB +0.089 dB
-84 -1.15dB (21) 1.15dB +0.086 dB
Incremental Log Fidelity,
ResBW >1 kHz
dB from Ref Level
—4 -0.4dB (22) 0.4dB +0.082 dB
-3 -0.4dB (23) 0.4dB +0.078 dB
-12 -04dB (24) 0.4dB +0.075 dB
-16 -0.4dB (25) 0.4dB +0.073 dB
=20 -0.4dB (26) 0.4dB +0.078 dB
—24 -04dB (27) 0.4dB +0.074 dB
-28 -0.4dB (28) 0.4dB +0.073 dB
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Table 3-10

Performance Verification Test Records
Agilent E7405A Performance Verification Test Record

Agilent E7405A Performance Verification Test Record

Agilent Technologies

Model E7405A Report No.

Serial No. Date

Test Description Minimum Results M easured Maximum mr??:rutﬁmsm
-32 -0.4dB (29) 0.4dB +0.077 dB
-36 -0.4dB (30) 0.4dB +0.075dB
—40 -0.4dB (3D 0.4dB +0.081 dB
—44 -0.4dB (32 0.4dB +0.077 dB
48 -0.4dB (33) 0.4dB +0.076 dB
52 -0.4dB (34 0.4dB +0.080 dB
-56 -0.4dB (35 0.4dB +0.078 dB
—60 -0.4dB (36) 0.4dB +0.084 dB
—64 -0.4dB (37) 0.4dB +0.081 dB
—68 -0.4dB (38) 0.4dB +0.080 dB
72 -0.4dB (39) 0.4dB +0.084 dB
—76 -0.4dB (40) 0.4dB +0.083 dB
-80 -0.4dB (41) 0.4dB +0.089 dB
Cumulative Log Fidelity,
Res BW <300 Hz
dB from Ref Level
—4 -0.34dB (43) 0.34dB +0.082 dB
-8 -0.38dB (44) 0.38dB +0.078 dB
-12 -0.42dB (45) 0.42 dB +0.075 dB
-16 -0.46 dB (46) 0.46 dB +0.073 dB
-20 -0.50dB 47 0.50dB +0.078 dB
—24 -0.54dB (48) 0.54 dB +0.074 dB
-28 -0.58 dB (49 0.58 dB +0.073 dB
=32 -0.62dB (50) 0.62 dB +0.077 dB
-36 -0.66 dB (51) 0.66 dB +0.075dB
—40 -0.70dB (52) 0.70dB +0.081 dB
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Performance Verification Test Records
Agilent E7405A Performance Verification Test Record

Agilent E7405A Performance Verification Test Record

Agilent Technologies

Model E7405A Report No.

Serial No. Date

Test Description Minimum Results Measured Maximum wr?c?(frut;?rn?/nt
—44 -0.74dB (53) 0.74 dB +0.077 dB
-48 -0.78dB (59 0.78 dB +0.076 dB
-52 -0.82dB (55) 0.82dB +0.080 dB
-56 -0.86dB (56) 0.86 dB +0.078 dB
—60 -0.90dB (57) 0.90dB +0.084 dB
—-64 -0.94dB (58) 0.94 dB +0.081 dB
—68 -0.98dB (59) 0.98 dB +0.080 dB
=72 -1.02dB (60) 1.02dB +0.084 dB
—76 -1.06 dB (61) 1.06 dB +0.083 dB
-380 -1.10dB (62) 1.10dB +0.089 dB
-84 -1.14dB (63) 1.14dB +0.086 dB
-38 -1.18dB (64) 1.18dB +0.085 dB
-92 -1.22dB (65) 1.22dB +0.100 dB
—96 -1.26 dB (66) 1.26 dB +0.099 dB
-98 -1.28dB (67) 1.28dB +0.098 dB
Incremental Log Fidelity,
Res BW <300 Hz
dB from Ref Level
-4 -0.4dB (68) 0.4dB +0.082 dB
-3 -0.4dB (69) 0.4dB +0.078 dB
=12 -0.4dB (70) 0.4dB +0.075 dB
-16 -04dB (71) 0.4dB +0.073 dB
=20 -0.4dB (72) 0.4dB +0.078 dB
-24 -0.4dB (73) 0.4dB +0.074 dB
-28 -04dB (74) 0.4dB +0.073 dB
=32 -0.4dB (75) 0.4dB +0.077 dB
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Performance Verification Test Records
Agilent E7405A Performance Verification Test Record

Agilent E7405A Performance Verification Test Record

Agilent Technologies

Model E7405A Report No.

Serial No. Date

Test Description Minimum Results M easured Maximum mr?s:rutﬁmsm
-36 -0.4dB (76) 0.4dB +0.075dB
-40 -04dB (77) 0.4dB +0.081 dB
—44 -0.4dB (78) 0.4dB +0.077 dB
—48 -0.4dB (79) 0.4dB +0.076 dB
52 -0.4dB (80) 0.4dB +0.080 dB
-56 -0.4dB (8L) 0.4dB +0.078 dB
—60 -0.4dB (82 0.4dB +0.084 dB
—-64 -0.4dB (83) 0.4dB +0.081 dB
—68 -0.4dB (84) 0.4dB +0.080 dB
—72 -0.4dB (85) 0.4dB +0.084 dB
76 -0.4dB (86) 0.4dB +0.083 dB
-80 -0.4dB (87) 0.4dB +0.089 dB
Linear Fidelity,
Res BW >1 kHz
dB from Ref Level
-4 —2.0% (93) 2.0% +0.064%
-8 -2.0% (94) 2.0% +0.064%
-12 -2.0% (95) 2.0% +0.064%
-16 —2.0% (96) 2.0% +0.064%
-20 -2.0% 97) 2.0% +0.063%
Linear Fidelity,
Res BW <300 Hz
dB from Ref Level
-4 —2.0% (98) 2.0% +0.064%
-8 -2.0% (99) 2.0% +0.064%
-12 —2.0% (100) 2.0% +0.064%
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Performance Verification Test Records
Agilent E7405A Performance Verification Test Record

Agilent E7405A Performance Verification Test Record

Agilent Technologies

Model E7405A Report No.

Serial No. Date

Test Description Minimum Results Measured Maximum wr?c?jrut?rn?/nt
-16 —2.0% (101) 2.0% +0.064%
—20 —2.0% (102) 2.0% +0.063%
Zero Span,
Res BW <300 Hz
dB from Ref Level
—4 -0.36dB (103) 0.36 dB +0.082 dB
-8 -0.42dB (104) 0.42dB +0.078 dB
=12 -0.48dB (105) 0.48dB +0.075 dB
-16 -0.54dB (106) 0.54dB +0.073 dB
-20 -0.60 dB (207) 0.60 dB +0.078 dB
-24 -0.66 dB (108) 0.66 dB +0.074 dB
-28 -0.72dB (109) 0.72dB +0.073 dB
-32 -0.78dB (110) 0.78 dB +0.077 dB
-36 -0.84dB (111) 0.84dB +0.075 dB
—40 -0.90dB (112) 0.90dB +0.081 dB
-4 -0.96 dB (113) 0.96 dB +0.077 dB
—48 -1.02dB (114) 1.02dB +0.076 dB
-52 -1.08dB (115) 1.08 dB +0.080 dB
-56 -1.14dB (116) 1.14dB +0.078 dB
-60 -1.20dB 117) 1.20dB +0.084 dB
—-64 -1.5dB (118) 1.5dB +0.081 dB
-68 -15dB (119) 1.5dB +0.080 dB
=70 -1.5dB (120) 1.5dB +0.084 dB
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Agilent E7405A Performance Verification Test Record

Table 3-10 Agilent E7405A Performance Verification Test Record

Agilent Technologies

Model E7405A Report No.

Serial No. Date

Test Description Minimum Results M easured Maximum mr??:rutﬁmsm

13. | Input Attenuation Switching
Uncertainty
Input Attenuation Setting
0dB -0.3dB (@D} 0.3dB +0.101 dB
5dB -0.3dB 2 0.3dB +0.104 dB
15dB -0.3dB (3) 0.3dB +0.102 dB
20dB -0.3dB (4 0.3dB +0.098 dB
25dB -0.35dB (5) 0.35dB +0.098 dB
30dB -0.40dB (6) 0.40dB +0.096 dB
35dB -0.45dB @) 0.45dB +0.099 dB
40 dB -0.50dB (8 0.50dB +0.096 dB
45dB -0.55dB (9) 0.55dB +0.099 dB
50 dB -0.60 dB (20 0.60 dB +0.095 dB
55dB -0.65dB (11) 0.65dB +0.099 dB
60 dB -0.70dB (12) 0.70dB +0.100 dB
65 dB -0.75dB (13) 0.75dB +0.111 dB

15. | ReferenceLevel Accuracy
Log, ResBW >1 kHz
Reference Level
-10dBm -0.3dB (@D} 0.3dB +0.091 dB
0dBm -0.3dB 2 0.3dB +0.100 dB
-30dBm -0.3dB (3) 0.3dB +0.092 dB
—40dBm -0.3dB 4 0.3dB +0.094 dB
-50 dBm -0.5dB (5) 0.5dB +0.095 dB
—60dBm -0.5dB (6) 0.5dB +0.097 dB
—70dBm -05dB (7 0.5dB +0.099 dB
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Table 3-10 Agilent E7405A Performance Verification Test Record

Agilent Technologies

Model E7405A Report No.

Serial No. Date

Test Description Minimum Results Measured Maximum wrfgjt?;im
—-80dBm -0.7dB (8 0.7dB +0.101 dB
Linear, Res BW >1 kHz
Reference Level
—-10dBm -0.3dB 9 0.3dB +0.091 dB
0dBm -0.3dB (10) 0.3dB +0.100 dB
—30dBm -0.3dB (12) 0.3dB +0.092 dB
—40dBm -0.3dB (12 0.3dB +0.094 dB
-50 dBm -0.5dB (13) 0.5dB +0.095 dB
—60 dBm -05dB (14) 0.5dB +0.097 dB
—70dBm -0.5dB (15) 0.5dB +0.099 dB
—-80dBm -0.7dB (16) 0.7dB +0.101 dB
Log, ResBW <300 Hz
Reference Level
—-10dBm -0.3dB 17 0.3dB +0.091 dB
0dBm -0.3dB (18) 0.3dB +0.100 dB
—30dBm -0.3dB (19) 0.3dB +0.092 dB
—40 dBm -0.3dB (20) 0.3dB +0.094 dB
-50 dBm -0.5dB (21) 0.5dB +0.095 dB
—60 dBm -05dB (22) 0.5dB +0.097 dB
—70dBm -0.5dB (23) 0.5dB +0.099 dB
—-80dBm -0.7dB (24) 0.7dB +0.101 dB
Linear, Res BW <300 Hz
Reference Level
—-10dBm -0.3dB (25) 0.3dB +0.091 dB
0dBm -0.3dB (26) 0.3dB +0.100 dB
—30dBm -0.3dB (27) 0.3dB +0.092 dB
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Table 3-10 Agilent E7405A Performance Verification Test Record

Agilent Technologies

Model E7405A Report No.

Serial No. Date

Test Description Minimum Results M easured Maximum mr??:rutﬁmsm
—40dBm -0.3dB (28) 0.3dB +0.094 dB
-50dBm -0.5dB (29) 0.5dB +0.095 dB
—60 dBm -0.5dB (30 0.5dB +0.097 dB
—70dBm -05dB (3D 0.5dB +0.099 dB
-80dBm -0.7dB (32) 0.7dB +0.101 dB

16. | Resolution Bandwidth
Switching Uncertainty
Resolution Bandwidth
3 kHz -0.3dB (1) 0.3dB +0.048 dB
9 kHz -0.3dB 2 0.3dB +0.048 dB
10 kHz -0.3dB 3 0.3dB +0.048 dB
30 kHz -0.3dB 4 0.3dB +0.048 dB
100 kHz -0.3dB (5) 0.3dB +0.048 dB
120 kHz -0.3dB (6) 0.3dB +0.048 dB
300 kHz -0.3dB (7 0.3dB +0.048 dB
1MHz -0.3dB (8 0.3dB +0.048 dB
3 MHz -0.3dB 9 0.3dB +0.048 dB
5 MHz -0.6dB (10) 0.6dB +0.076 dB
300 Hz -0.3dB (1) 0.3dB +0.048 dB
200 Hz -0.3dB (12 0.3dB +0.048 dB
100 Hz -0.3dB (13) 0.3dB +0.048 dB
30Hz -0.3dB (14 0.3dB +0.048 dB
10Hz -0.3dB (15 0.3dB +0.048 dB
3 Hz (Option 1D5 only) -0.3dB (16) 0.3dB +0.048 dB
Firmware Revision A.08.00 or
later
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Agilent E7405A Performance Verification Test Record

Agilent Technologies

Model E7405A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum wr?c?jrut?rn?/nt
1Hz (Option 1D5 only) -0.3dB @an 0.3dB +0.048 dB
Firmware Revision A.08.00 or
later
18. | Absolute Amplitude
Accuracy (Reference
Settings)
Log, Preamp Off -0.34dB (1) 0.34dB +0.09 dB
Lin, Preamp Off -0.34dB ) 0.34dB +0.09 dB
Log, Preamp On -0.37dB €©)] 0.37dB +0.09 dB
Lin, Preamp On -0.37dB (4) 0.37dB +0.09 dB
20. | Overall Absolute Amplitude
Accuracy
0 dBm Reference Level
0 dBm input -0.54dB (1) 0.54dB +0.234 dB
—10 dBm input -0.54dB 2 0.54dB +0.115 dB
—20 dBm input -054dB ©) 0.54 dB +0.110 dB
—30 dBm input -0.54dB (4) 0.54dB +0.109 dB
—40 dBm input -0.54dB (5) 0.54dB +0.109 dB
—50 dBm input -0.54dB (6) 0.54 dB +0.109 dB
—20 dBm Reference Level
—20 dBm input -0.54dB 7 0.54dB +0.109 dB
—30 dBm input -0.54dB (8 0.54 dB +0.109 dB
—40 dBm input -0.54dB (9) 0.54dB +0.109 dB
—50 dBm input -0.54dB (10) 0.54dB +0.109 dB
—40 dBm Reference Level
—40 dBm input -0.54dB (12) 0.54 dB +0.087 dB
—50 dBm input -0.54dB (12) 0.54dB +0.087 dB
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Table 3-10 Agilent E7405A Performance Verification Test Record

Agilent Technologies

Model E7405A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum mr??:rutﬁmsm
—50 dBm Reference Level
—50 dBm input -0.54dB (13) 0.54 dB +0.087 dB
21. | Resolution Bandwidth
Accuracy
Resolution Bandwidth
5MHz 3.5MHz (@) 6.5 MHz +110 kHz
3MHz 2.55MHz 2 3.45 MHz +66 kHz
1 MHz (-3dB) 0.85 MHz ©) 1.15 MHz +22 kHz
300 kHz 255 kHz 4 345 kHz +6.6 kHz
100 kHz 85 kHz (5) 115 kHz +2.2 kHz
30 kHz 25.5kHz (6) 34.5kHz +660 Hz
10 kHz 8.5 kHz @) 11.5kHz +220 Hz
3kHz 2.55kHz (8 3.45 kHz +66 Hz
1kHz 850 Hz 9 1.15kHz 122 Hz
120 kHz 96 kHz (20 144 kHz +2.17 kHz
9 kHz 7.2kHz (1) 10.8 kHz +163 Hz
1 MHz (-6 dB) 900 kHz (12) 1.1 MHz +22 kHz
24. | Frequency Response Note: Enter data in the appropriate section below depending upon the ambient
temperature at which the test was performed and installed options.
20to30° C
Non-Option UKB
dc Coupled
Band O
(9kHzto 3.0 GHZ2)
Maximum Response (@D} 0.46 dB +0.19dB
Minimum Response -0.46 dB 2 +0.19dB
Peak-to-Peak Response 3 0.92dB +0.19dB
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Agilent E7405A Performance Verification Test Record

Agilent Technologies

Model E7405A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum Meaqunent
Uncertainty
Option UKB
dc Coupled
Band O
(100 Hz to 3.0 GHz
Maximum Response Q) 0.5dB +0.19 dB
Minimum Response -0.5dB ) +0.19dB
Peak-to-Peak Response ©)] 1.0dB +0.19dB
Non-Option UKB
dc Coupled
Band 0A
(800 MHz to 1.0 GH2)
Maximum Response 4 0.46 dB +0.11dB
Minimum Response -0.46dB 5) +0.11dB
Peak-to-Peak Response (6) 0.92dB +0.11dB
Non-Option UKB
dc Coupled
Band OB
(1.7 GHz to 2.0 GHz)
Maximum Response ) 0.46 dB +0.11dB
Minimum Response -0.46dB (8 +0.11dB
Peak-to-Peak Response 9 0.92dB +0.11dB
dc Coupled
Band 1
(3.0GHz t0 6.7 GHz)
Maximum Response (10) 1.5dB +0.39 dB
Minimum Response -1.5dB (1) +0.39dB
Peak-to-Peak Response (12 2.6dB +0.39dB
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Agilent E7405A Performance Verification Test Record

Agilent Technologies

Model E7405A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum Measur(?ment
Uncertainty
dc Coupled
Band 2
(6.7 GHz to 13.2 GHz)
Maximum Response (13) 2.0dB +0.40 dB
Minimum Response -2.0dB (14 +0.40 dB
Peak-to-Peak Response (15) 3.6dB +0.40 dB
dc Coupled
Band 3
(13.2 GHz to 26.5 GHz)
Maximum Response (16) 2.0dB +0.59 dB
Minimum Response -2.0dB an +0.59 dB
Peak-to-Peak Response (18) 3.6dB +0.59 dB
Option UKB
ac Coupled
Band O
(10 MHz to 3.0 GH2)
Maximum Response (29 0.5dB +0.11 dB
Minimum Response -0.5dB (20) +0.11 dB
Peak-to-Peak Response (21) 1.0dB +0.11 dB
Option UKB
ac Coupled
Band OA
(800 MHz t0 1.0 GH2)
Maximum Response (22 0.5dB +0.11 dB
Minimum Response -05dB (23) +0.11 dB
Peak-to-Peak Response (24) 1.0dB +0.11 dB
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Agilent E7405A Performance Verification Test Record

Agilent Technologies

Model E7405A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum Meaqunent
Uncertainty
Option UKB
ac Coupled
Band OB
(1.7 GHz to 2.0 GH2)
Maximum Response (25) 0.5dB +0.11dB
Minimum Response -0.5dB (26) +0.11dB
Peak-to-Peak Response 27) 1.0dB +0.11dB
ac Coupled
Band 1
(3.0GHz t0 6.7 GHz)
Maximum Response (28) 1.5dB +0.39dB
Minimum Response -1.5dB (29) +0.39dB
Peak-to-Peak Response (30) 2.6dB +0.39dB
ac Coupled
Band 2
(6.7 GHz to 13.2 GHz)
Maximum Response (31) 2.0dB +0.40 dB
Minimum Response —-2.0dB (32 +0.40 dB
Peak-to-Peak Response (33 3.6dB +0.40 dB
ac Coupled
Band 3
(13.2 GHz t0 26.5 GHz)
Maximum Response (34 2.0dB +0.59 dB
Minimum Response —-2.0dB (35) +0.59 dB
Peak-to-Peak Response (36) 3.6dB +0.59 dB
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Agilent E7405A Performance Verification Test Record

Agilent Technologies
Model E7405A

Serial No.

Report No.

Date

Test Description

Minimum

Results M easured

Maximum

M easurement
Uncertainty

0to55°C

Non-Option UKB
dc Coupled

Band O

(9kHzto 3.0 GHZ2)

Maximum Response
Minimum Response

Peak-to-Peak Response

Option UKB

dc Coupled

Band O

(100 Hz t0 3.0 GHz)

Maximum Response
Minimum Response

Peak-to-Peak Response

Non-Option UKB

dc Coupled

Band 0A

(800 MHz to 1.0 GH2)

Maximum Response
Minimum Response

Peak-to-Peak Response

Non-Option UKB

dc Coupled

Band OB

(1.7 GHz to 2.0 GH2)

Maximum Response

Minimum Response

-0.76 dB

-1.0dB

-0.76 dB

-0.76 dB

o
(I
G—

O—
@
G—

4
(OB
(O

() ——
@_

0.76 dB

1.52dB

1.0dB

2.0dB

0.76 dB

1.52 dB

0.76 dB

+0.19 dB
+0.19dB
+0.19dB

+0.19dB
+0.19 dB
+0.19dB

+0.11dB
+0.11dB
+0.11 dB

+0.11 dB
+0.11dB
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Agilent E7405A Performance Verification Test Record

Agilent Technologies

Model E7405A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum Meaqunent
Uncertainty
Peak-to-Peak Response (9 1.52 dB +0.11dB
dc Coupled
Band 1
(3.0 GHz t0 6.7 GHz)
Maximum Response (10) 25dB +0.39dB
Minimum Response -2.5dB (12) +0.39dB
Peak-to-Peak Response (12 3.0dB +0.39dB
dc Coupled
Band 2
(6.7 GHz to 13.2 GHz)
Maximum Response (13) 3.0dB +0.40 dB
Minimum Response -3.0dB (14) +0.40 dB
Peak-to-Peak Response (25) 4.0dB +0.40 dB
dc Coupled
Band 3
(13.2 GHz to 26.5 GHz)
Maximum Response (16) 3.0dB +0.59 dB
Minimum Response -3.0dB (17 +0.59 dB
Peak-to-Peak Response (18) 4.0dB +0.59 dB
Option UKB
ac Coupled
Band O
(10 MHz to 3.0 GHz)
Maximum Response (19) 1.0dB +0.11dB
Minimum Response -1.0dB (20) +0.11dB
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Agilent E7405A Performance Verification Test Record

Agilent Technologies

Model E7405A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum Measur(?ment
Uncertainty
Peak-to-Peak Response (21) 2.0dB +0.11 dB
Option UKB
ac Coupled
Band OA
(800 MHz to 1.0 GH2)
Maximum Response (22) 1.0dB +0.11 dB
Minimum Response -1.0dB (23) +0.11dB
Peak-to-Peak Response (24) 2.0dB +0.11 dB
Option UKB
ac Coupled
Band 0B
(1.7 GHz to 2.0 GHz)
Maximum Response (25) 1.0dB +0.11 dB
Minimum Response -1.0dB (26) +0.11 dB
Peak-to-Peak Response 27 2.0dB +0.11 dB
ac Coupled
Band 1
(3.0 GHz t0 6.7 GHz)
Maximum Response (28) 25dB +0.39dB
Minimum Response -2.5dB (29 +0.39dB
Peak-to-Peak Response (30) 3.0dB +0.39dB
ac Coupled
Band 2
(6.7 GHz to 13.2 GHz)
Maximum Response (3D 3.0dB +0.40 dB
Minimum Response -3.0dB (32 +0.40 dB
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Table 3-10

Agilent E7405A Performance Verification Test Record

Agilent Technologies

Model E7405A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum Meaqunent
Uncertainty
Peak-to-Peak Response (33 4.0dB +0.40 dB
ac Coupled
Band 3
(13.2 GHz to 26.5 GHz)
Maximum Response (34 3.0dB +0.59 dB
Minimum Response -3.0dB (35) +0.59 dB
Peak-to-Peak Response (36) 4.0dB +0.59 dB

27.

Freguency Response
(Preamp On)

20t030°C

Non-Option UKB
dc Coupled

Band 0

(1 MHzto 3.0 GHz)

Maximum Response
Minimum Response

Peak-to-Peak Response

Non-Option UKB

dc Coupled

Band 0A

(800 MHz to 1.0 GH2)

Maximum Response
Minimum Response

Peak-to-Peak Response

Non-Option UKB

dc Coupled

Band OB

(1.7 GHz to 2.0 GH2)

Note: Enter data i

n the appropriate section below depending upon the ambient
temperature at which the test was perfor

med and installed options.

-15dB

-15dB

(VR
@
(C/ N

4
(©
©____

15dB +0.28 dB
+0.28 dB
3.0dB +0.28 dB
1.5dB +0.28 dB
+0.28 dB
3.0dB +0.28 dB
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Agilent E7405A Performance Verification Test Record

Agilent Technologies

Model E7405A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum Measur(?ment
Uncertainty
Maximum Response @) 1.5dB +0.28 dB
Minimum Response -1.5dB (8) +0.28 dB
Peak-to-Peak Response 9 3.0dB +0.28 dB
Option UKB
ac Coupled
Band O
(10 MHz to 3.0 GH2)
Maximum Response (20 1.5dB +0.28 dB
Minimum Response -1.5dB (1) +0.28 dB
Peak-to-Peak Response (12 3.0dB +0.28 dB
Option UKB
ac Coupled
Band OA
(800 MHz t0 1.0 GH2)
Maximum Response (13) 1.5dB +0.28 dB
Minimum Response -1.5dB (14 +0.28 dB
Peak-to-Peak Response (15 3.0dB +0.28 dB
Option UKB
ac Coupled
Band 0B
(1.7 GHz to 2.0 GHz)
Maximum Response (16) 1.5dB +0.28 dB
Minimum Response -1.5dB an +0.28 dB
Peak-to-Peak Response (18) 3.0dB +0.28 dB
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Agilent E7405A Performance Verification Test Record

Agilent Technologies
Model E7405A

Serial No.

Report No.

Date

Test Description

Minimum

Results M easured

M aximum

M easurement
Uncertainty

0to55° C

Non-Option UKB
dc Coupled

Band 0

(1 MHzto 3.0 GHz)

Maximum Response

Minimum Response

Non-Option UKB

dc Coupled

Band 0A

(800 MHz to 1.0 GH2)

Maximum Response

Minimum Response

Non-Option UKB

dc Coupled

Band OB

(1.7 GHz to 2.0 GHz)

Maximum Response

Minimum Response

Option UKB

ac Coupled

Band 0

(10 MHz to 3.0 GH2)

Maximum Response

Peak-to-Peak Response

Peak-to-Peak Response

Peak-to-Peak Response

—-2.0dB

-2.0dB

—-2.0dB

o
@
(C/ N

4
(© N
(O

n—_
)
()

(10

2.0dB

4.0dB

20dB

4.0dB

20dB

40dB

2.0dB

+0.28 dB
+0.28 dB
+0.28 dB

+0.28 dB
+0.28 dB
+0.28 dB

+0.28 dB
+0.28 dB
+0.28 dB

+0.28 dB
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Agilent E7405A Performance Verification Test Record

Agilent Technologies

Model E7405A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum Measur(?ment
Uncertainty
Minimum Response -2.0dB (1) +0.28 dB
Peak-to-Peak Response (12 4.0dB +0.28 dB
Option UKB
ac Coupled
Band OA
(800 MHz to 1.0 GHz)
Maximum Response (13) 2.0dB +0.28 dB
Minimum Response -2.0dB 14 +0.28 dB
Peak-to-Peak Response (15) 4.0dB +0.28 dB
Option UKB
ac Coupled
Band 0B
(1.7 GHz to 2.0 GHz)
Maximum Response (16) 2.0dB +0.28 dB
Minimum Response -2.0dB an +0.28 dB
Peak-to-Peak Response (18) 4.0dB +0.28 dB
29. | Other Input-Related
Spurious Responses
Center Freqg Input Freq
2.0GHz 2042.8 MHz Q) —65 dBc +.891 dB
20GHz 2642.8 MHz 2 —65 dBc +.891 dB
20GHz 1820.8 MHz 3 —65 dBc +.891 dB
20GHz 2785 MHz () —65 dBc +.891 dB
2.0 GHz 5600.0 MHz (5) —-80dBc +.891 dB
20GHz 6242.8 MHz (6) —-80dBc +.891 dB
4.0 GHz 4042.8 MHz 7 —65 dBc +.891 dB
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Agilent E7405A Performance Verification Test Record

Agilent Technologies

Model E7405A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum wr?c?jrut?rn?/nt
4.0GHz 4642.8 MHz (8 —65dBc +.891 dB
4.0GHz 3742.9 MHz 9) —65dBc +.891 dB
4.0GHz 2242.8 MHz (10) —-80dBc +.891 dB
9.0 GHz 9042.8 MHz (1) —65dBc +.891 dB
9.0GHz 9642.8 MHz (12) —65 dBc +.891 dB
9.0 GHz 9342.8 MHz (13) —65dBc +.891 dB
9.0 GHz 4982.1 MHz (14) —-80dBc +.891 dB
15.0 GHz 15042.8 MHz (15) —65 dBc +.891 dB
15.0 GHz 15642.8 MHz (16) —65dBc +.891 dB
15.0 GHz 18830.35 MHz (17 —65dBc +.891 dB
15.0GHz 4151.75MHz (18) -80dBc +.891 dB
21.0 GHz 21042.8 MHz (29 —65dBc +.971dB
21.0 GHz 21642.8 MHz (20) —65dBc +.971dB
21.0 GHz 21342.8 MHz (21) —65dBc +.971dB
21.0 GHz 5008.95 MHz (22 —-80dBc +.971dB
32. | Spurious Responses
300 MHz TOI, 12.5 dBm (1) +0.93 dB
1 kHz RBW
300MHzTOI,30Hz RBW | 12.5dBm 2 +0.93dB
5GHz TOI 11 dBm 3 +0.93dB
8 GHz TOI 7.5dBm (4) +0.93 dB
300 MHz SHI 35dBm 5) +0.41dB
900 MHz SHI 45dBm (6) +0.41dB
1.55 GHz SHI 75 dBm 7 +0.41 dB
3.1 GHz SHI 90 dBm (8 +0.41dB
34. | Gain Compression
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Agilent Technologies

Model E7405A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum mr??:rutﬁmsm
Test Frequency
53 MHz (1) 1.0dB +0.123 dB
50.004 MHz 2 1.0dB +0.123 dB
1403 MHz 3 1.0dB +0.123 dB
2503 MHz (4) 1.0dB +0.123 dB
4403 MHz (5) 1.0dB +0.123 dB
7603 MHz (6) 1.0dB +0.123 dB
14003 MHz (7 1.0dB +0.123 dB

38.

Displayed Average Noise
Level

1 kHz RBW, Preamp Off
10 MHzto 1 GHz
1GHzto2 GHz
2GHzto 3GHz
3 GHz to 6 GHz
6 GHzto 12 GHz

12 GHz to 22 GHz
22 GHz to0 26.5 GHz

1kHz RBW, Preamp On,
Oto55°C

10 MHzto 1 GHz
1GHzto 2 GHz
2GHzto 3GHz
10 Hz RBW, Preamp Off
10 MHzto 1 GHz
1GHzto2 GHz

Note: Enter results with preamp on in the appropriate section based upon the

ambient temperat

ure when the test was performed.

O
(I
()
4
G_
6____
() —

@_—
()M
(10)

(11)

(12)

-116 dBm +1.23dB
-116 dBm +1.23dB
-112 dBm +1.23dB
-112dBm +1.23dB
—111 dBm +1.23dB
—107 dBm +1.23dB
—106 dBm +1.23dB
—131dBm +1.23dB
—131 dBm +1.23dB
—133dBm +1.23dB
—135dBm +1.23dB
—135dBm +1.23dB
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Table 3-10 Agilent E7405A Performance Verification Test Record

Agilent Technologies

Model E7405A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum wr?c?jrut?rn?/nt
2GHzto 3GHz (13) —131 dBm +1.23dB
3 GHz to 6 GHz (14) -131 dBm +1.23dB
6 GHz to 12 GHz (15) —130 dBm +1.23dB
12 GHz to 22 GHz (16) —126 dBm +1.23dB
22 GHz to 26.5 GHz (17) ~125 dBm +1.23dB
10 Hz RBW, Preamp On,
0to55°C
10 MHzto 1 GHz (18) —150 dBm +1.23dB
1 GHz to 2 GHz (19) —150 dBm +1.23dB
2GHzto 3GHz (20) —146 dBm +1.23dB
1kHz RBW, Preamp On,
20to30° C
10 MHz to 1 GHz (21) -132 dBm +1.23dB
1GHzto2 GHz (22) —132 dBm +1.23dB
2GHzto 3GHz (23) —130 dBm +1.23dB
10 Hz RBW, Preamp On,
20t030° C
10 MHzto 1 GHz (24) —151 dBm +1.23dB
1GHzto2 GHz (25) —151 dBm +1.23dB
2GHzto 3GHz (26) —149 dBm +1.23dB
39. | Residual Responses
150 kHz t0 6.7 GHz (D] —90dBm +0.87 dB
40. | Fast Time Domain
Amplitude Accuracy (Option
AYX only)
Amplitude Error -0.3% (@0} 0.3% +0.029%
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Table 3-10 Agilent E7405A Performance Verification Test Record

Agilent Technologies

Model E7405A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum mr??:rutﬁmsm
42. | Tracking Generator
Absolute Amplitude and
Vernier Accuracy (Option
1DN only)
Absolute Amplitude Accuracy | —0.75dB D 0.75dB +0.096 dB
Absolute Vernier
Accuracy
-2dB -05dB 2 0.5dB +0.008 dB
-3dB -05dB (3) 0.5dB +0.008 dB
-5dB -05dB 4 0.5dB +0.008 dB
—-6dB -05dB (5) 0.5dB +0.008 dB
—7dB -05dB (6) 0.5dB +0.008 dB
-8dB -0.5dB @) 0.5dB +0.008 dB
-9dB -0.5dB (8 0.5dB +0.008 dB
-10dB -0.5dB 9) 0.5dB +0.008 dB
Incremental Vernier Accuracy
—-2dB -0.2dB (20 0.2dB +0.008 dB
-3dB -0.2dB (12) 0.2dB +0.008 dB
-5dB -0.2dB (12 0.2dB +0.008 dB
—-6dB -0.2dB (13) 0.2dB +0.008 dB
—7dB -0.2dB (14) 0.2dB +0.008 dB
-8dB -0.2dB (15 0.2dB +0.008 dB
-9dB -0.2dB (16) 0.2dB +0.008 dB
-10dB -0.2dB (17) 0.2dB +0.008 dB
43. | Tracking Generator Output
Level Flatness (Option 1DN
only)
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Agilent E7405A Performance Verification Test Record

Agilent Technologies

Model E7405A Report No.
Serial No. Date
Test Description Minimum Results Measured Maximum Meaqunent
Uncertainty
Positive Level Flatness, <1 (@D} 3.0dB +0.284 dB
MHz
Negative Level Flatness, <1 | -3.0dB 2 +0.284 dB
MHz
Positive Level Flatness, ©)] 3.0dB +0.142 dB
1 MHzto 10 MHz
Negative Level Flatness, 1 | —-3.0dB 4 +0.142 dB
MHz to 10 MHz
Positive Level Flatness, (5) 2.0dB +0.142 dB
>10 MHz to 1.5 GHz
Negative Level Flatness, —-2.0dB (6) +0.142 dB
>10 MHz to 1.5 GHz
Positive Level Flatness, (7 2.0dB +0.142 dB
>1.5GHz
Negative Level Flatness, -2.0dB (8) +0.142 dB
>1.5 GHz
46. | Tracking Generator
Harmonic Spurious Outputs
(Option 1DN only)
2" Harmonic, <20 kHz o -15dBc +2.6dB
2" Harmonic, >20 kHz @Q______ —25dBc +2.6dB
3" Harmonic, <20 kHz G —15dBc +2.6dB
3" Harmonic, >20 kHz 4h______ —25dBc +2.6dB
48. | Tracking Generator
Non-Harmonic Spurious
Outputs (Option 1DN only)
Highest Non-Harmonic Q) —27 dBc +2.63dB

kHz to 2 GHz

Spurious Output Amplitude, 9
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Table 3-10 Agilent E7405A Performance Verification Test Record
Agilent Technologies
Model E7405A Report No.
Serial No. Date
Test Description Minimum Results M easured Maximum Measurgment
Uncertainty
Highest Non-Harmonic 2 —23dBc +3.14dB
Spurious Output Amplitude, 2
GHz to 3GHz
49. | Tracking Generator L.O.
Feedthrough (Option 1DN
only)
9kHzt02.9 GHz Q) -16dBm +2.58 dB
29GHz1t0 3.0 GHz 2 -16dBm +3.03dB
50. | Gate Delay and Gate Length
Accuracy (Option 1D6 only)
Minimum Gate Delay 499.9 ns D 1.5001us +549 ps
Maximum Gate Delay 499.9 ns () 1.5001us +549 ps
1 us Gate Length 499.9 ns 3 1.5001us +520 ps
65 ms Gate Length 64.993ms 4 65.007ms +647 ns
51. | Gate Mode Additional
Amplitude Error (Option
1D6 only)
Amplitude Error -0.2dB D 0.2dB +0.023 dB
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|f You Have a Problem

This chapter includes information on how to check for a problem with your
Agilent EMC Series Analyzer, and how to return it for service. It also includes

descriptions of the types of built-in messages.
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What You'll Find in This Chapter

This chapter includes information on how to check for a problem with your
Agilent EMC Series Analyzer, and how to return it for service. It al'so includes
descriptions of all of the analyzer built-in messages.

Your analyzer is built to provide dependabl e service. However, if you experience a
problem, desire additional information, or wish to order parts, options, or
accessories, Agilent Technologies' worldwide sales and service organization is
ready to provide the support you need.

In general, a problem can be caused by a hardware failure, a software error, or a
user error. Follow these general steps to determine the cause and to resolve the
problem.

1. Perform the quick checkslisted in “ Check the Basics” in this chapter. Itis
possible that a quick check may eliminate your problem altogether.

2. If the problem is a hardware problem, you have several options:

* Returnthe anayzer to Agilent Technologiesfor repair; if the analyzer isstill
under warranty or is covered by an Agilent Technologies maintenance
contract, it will be repaired under the terms of the warranty or plan (the
warranty is at the front of this manual).

e |f theanalyzer is no longer under warranty or is not covered by an Agilent
Technol ogies maintenance plan, Agilent Technologieswill notify you of the
cost of the repair after examining the instrument. See “How to Call Agilent
Technologies’ and “How to Return Your Analyzer for Service” for more
information.

WARNING No operator serviceable partsinsidethe analyzer. Refer servicing to qualified
personnel. To prevent eectrical shock do not remove covers.
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Before You Call Agilent Technologies

Check the Basics

A problem can often be resolved by repeating the procedure you were following
when the problem occurred. Before calling Agilent Technologies or returning the
analyzer for service, please make the following checks:

1 Check theline fuse.
1 Isthere power at the receptacle?

[ Istheanayzer turned on? Make sure the fan isrunning, which indicates that the
power supply ison.

O If thedisplay is dark or dim, press the upper Viewing Angle key in the
upper-left corner of the front panel. If the display istoo bright, adjust the lower
Viewing Angle key in the upper-left corner of the front panel.

O If other equipment, cables, and connectors are being used with your Agilent
EMC Series Anayzer, make sure they are connected properly and operating
correctly.

1 Review the procedure for the measurement being performed when the problem
appeared. Are all the settings correct?

O If theanalyzer is not functioning as expected, return the analyzer to a known
state by pressing the Preset key.

Some analyzer settings are not affected by a Preset. If you wish to reset the
analyzer configuration to the state it wasin when it was originally sent from
the factory, press System, Power On/Preset, Factory Preset (if itis

displayed).

1 Isthe measurement being performed, and the results that are expected, within
the specifications and capabilities of the analyzer? Refer to the “ Specifications
and Characteristics’ chaptersin the Specifications Guide.

O In order to meet specifications, the analyzer must be aligned. Either Auto Align
All must be selected (press System, Alignments, Auto Align, All), or the
analyzer must be manually aligned at least once per hour, or whenever the
temperature changes more than 3° C. When Auto Align, All isselected, AA
appears on the | eft edge of the display.

O If the necessary test equipment is available, perform the tests listed in Chapter
1, “Cdlibrating,” for your instrument. Record all results on the appropriate form
in Chapter 3, “Performance Verification Test Records,” which follows the
performance verification tests chapter.

O If the equipment to perform the performance verification testsis not available,
you may still be able to perform the functional checksin the Agilent EMC
Series Analyzers User’'s Guide.
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Read the Warranty

The warranty for your analyzer is at the front of this manual. Please read it and
become familiar with its terms.

If your analyzer is covered by a separate maintenance agreement, please be
familiar with its terms.

Service Options

Agilent Technologies offers several optional maintenance plansto service your
analyzer after the warranty has expired. Call your
Agilent Technologies sales and service office for full details.

How to Call Agilent Technologies

Agilent Technologies has sales and service offices around the world to provide you
with complete support for your analyzer. To obtain servicing information or to
order replacement parts, contact the nearest Agilent Technologies sales and service
office listed in Table 4-1. In any correspondence or tel ephone conversations, refer
to your analyzer by its product number, full serial number, and firmware revision.
(Press System, More 1 of 3, Show System, and the product number, serial
number, and firmware revision information will be displayed on your analyzer
screen.) A serial number labdl is also attached to the rear panel of the analyzer.
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Table4-1 Agilent Technologies Sales and Service Offices
UNITED STATES
Instrument Support Center
Agilent Technologies, Inc.
(800) 403-0801
EUROPEAN FIELD OPERATIONS
Headquarters France Germany
Agilent Technologies S.A. Agilent Technologies France Agilent Technologies GmbH Agilent
150, Route du Nant-d’ Avril 1 Avenue Du Canada Technologies Strasse

1217 Meyrin 2/ Geneva
Switzerland
(41 22) 780.8111

Great Britain

Agilent Technologies Ltd.

Eskdale Road, Winnersh Triangle
Wokingham, Berkshire RG41 5DZ

Zone D’ Activite De Courtaboeuf
F-91947 Les Ulis Cedex

France

(33 1) 69 8260 60

61352 Bad Homburg v.d.H
Germany
(496172) 16-0

(415) 857-5027

Japan

Agilent Technologies Japan, Ltd.
M easurement Assistance Center
9-1, Takakura-Cho, Hachioji-Shi,
Tokyo 192-8510, Japan

TEL (81) -426-56-7832

FAX (81) -426-56-7840

England
(44 118) 9696622
INTERCON FIELD OPERATIONS
Headquarters Australia Canada
Agilent Technologies, Inc. Agilent Technologies Agilent Technologies
3495 Deer Creek Rd. AustraialLtd. (Canada) Ltd.
Palo Alto, CA 94304-1316 31-41 Joseph Street 17500 South Service Road
USA Blackburn, Victoria 3130 Trans-Canada Highway

(61 3) 895-2895

Singapore

Adgilent Technologies Singapore
(Pte.) Ltd.

150 Beach Road

#29-00 Gateway West
Singapore 0718

(65) 291-9088

Kirkland, Quebec H9J 2X8
Canada
(514) 697-4232

Taiwan

Agilent Technologies Taiwan
8th Floor, H-P Building

337 Fu Hsing North Road
Taipel, Taiwan

(886 2) 712-0404

China

China Agilent Technologies, Inc.
38 Bei San Huan X1 Road
Shuang Yu Shu

Hai Dian District

Beijing, China

(86 1) 256-6888
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How to Return Your Analyzer for Service

Service Tag

If you are returning your analyzer to Agilent Technologies for servicing, fill inand
attach a blue service tag. Severa service tags are supplied at the rear of this
chapter. Please be as specific as possible about the nature of the problem. If you
have recorded any error messages that appeared on the display, or have completed
a Performance Test Record, or have any other specific data on the performance of
your analyzer, please send a copy of thisinformation with your return.

Original Packaging

Before shipping, pack the unit in the original factory packaging materialsif they
are available. If the original materials were not retained, see “Other Packaging”.

Ensure that the instrument handle isin the rear-facing position in order to reduce
the possibility of damage during shipping. Refer to
Figure 4-1.

Install the transportation disk into the floppy drive to reduce the possibility of
damage during shipping. If the original transportation disk is not available, a blank
floppy may be substituted.
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Figure4-1
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Other Packaging

Analyzer damage can result from using packaging materials other than those
specified. Never use styrene pellets in any shape as packaging materials. They do
not adequately cushion the equipment or prevent it from shifting in the carton.
They cause equipment damage by generating static electricity and by lodging in
the analyzer louvers, blocking airflow.

You can repackage the instrument with commercially available materials, as
follows:

1. Attach acompleted service tag to the instrument.
2. Install the transportation disk or a blank floppy disk into the disk drive.

3. If you have afront-panel cover, install it on theinstrument. If you do not have a
front panel cover, make sure the instrument handleisin the forward-facing
position to protect the control panel.

4. Wrap the instrument in antistatic plastic to reduce the possibility of damage
caused by electrostatic discharge.

5. Useastrong shipping container. A double-walled, corrugated cardboard carton
with 159 kg (350 Ib) bursting strength is adequate. The carton must be both
large enough and strong enough to accommodate the analyzer. Allow at least 3
to 4 inches on all sides of the analyzer for packing material.

6. Surround the equipment with three to four inches of packing material and
prevent the equipment from moving in the carton. If packing foam is not
available, the best aternative is S.D.-240 Air Cap™ from Sealed Air
Corporation (Hayward, California, 94545). Air Cap looks like a plastic sheet
filled with 1-1/4 inch air bubbles. Use the pink-colored Air Cap to reduce static
electricity. Wrapping the equipment severa timesin this material should both
protect the equipment and prevent it from moving in the carton.

7. Seal the shipping container securely with strong nylon adhesive tape.

8. Mark the shipping container “FRAGILE, HANDLE WITH CARE” to assure
careful handling.

9. Retain copies of al shipping papers.
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	Part 2: Log Display Scale Fidelity, Digital Bandwidths
	Part 3: Linear Display Scale Fidelity, Analog Bandwidths
	Part 4: Linear Display Scale Fidelity, Digital Bandwidths

	13. Input Attenuation Switching Uncertainty
	Equipment Required 
	Additional Equipment for Option BAB
	Procedure 

	14. Reference Level Accuracy: Agilent E7401A
	Equipment Required 
	Procedure 

	15. Reference Level Accuracy: Agilent E7402A, E7403A, E7404A, and E7405A.
	Equipment Required 
	Additional Equipment for Option BAB
	Procedure 

	16. Resolution Bandwidth Switching Uncertainty
	Equipment Required for Agilent E7402A, E7403A, E7404A, and E7405A
	Additional Equipment for Option BAB
	Procedure

	17. Absolute Amplitude Accuracy (Reference Settings): Agilent E7401A
	Equipment Required 
	Procedure

	18. Absolute Amplitude Accuracy (Reference Settings): Agilent E7402A, E7403A, E7404A, and E7405A
	Equipment Required 
	Additional Equipment for Option BAB
	Procedure

	19. Overall Absolute Amplitude Accuracy: Agilent E7401A
	Equipment Required 
	Procedure

	20. Overall Absolute Amplitude Accuracy: Agilent E7402A, E7403A, E7404A, and E7405A 
	Equipment Required 
	Additional Equipment for Option BAB
	Procedure

	21. Resolution Bandwidth Accuracy
	Equipment Required 
	Additional Equipment for Option BAB
	Procedure 

	22. Frequency Response: Agilent E7401A
	Equipment Required 
	Procedure

	23. Frequency Response, Agilent E7402A
	Equipment Required 
	Procedure

	24. Frequency Response, Agilent E7403A, E7404A, and E7405A
	Equipment Required 
	Procedure

	25. Frequency Response (Preamp On): Agilent E7401A
	Equipment Required
	Procedure

	26. Frequency Response (Preamp On): Agilent E7402A
	Equipment Required
	Procedure

	27. Frequency Response (Preamp On): Agilent E7403A, E7404A, and E7405A
	Equipment Required
	Additional Equipment for Option BAB
	Procedure

	28. Other Input-Related Spurious Responses: Agilent E7401A
	Equipment Required 
	Procedure 

	29. Other Input-Related Spurious Responses: Agilent E7402A, E7403A, E7404A, and E7405A 
	Equipment Required 
	Procedure

	30. Spurious Responses: Agilent E7401A
	Equipment Required 
	Procedure 
	Part 1: Third Order Intermodulation Distortion 
	Part 2: Second Harmonic Distortion

	31. Spurious Responses: Agilent E7402A
	Equipment Required 
	Procedure 
	Part 1: Third Order Intermodulation Distortion 
	Part 2: Second Harmonic Distortion 

	32. Spurious Responses: Agilent E7403A, E7404A, and E7405A
	Equipment Required 
	Procedure 
	Part 1: Third Order Intermodulation Distortion 
	Part 2: Second Harmonic Distortion 

	33. Gain Compression: Agilent E7401A and E7402A
	Equipment Required 
	Procedure 

	34. Gain Compression: Agilent E7403A, E7404A, and E7405A
	Equipment Required 
	Additional Equipment for Option BAB
	Procedure 

	35. Displayed Average Noise Level: Agilent E7401A
	Equipment Required 
	Procedure 

	36. Displayed Average Noise Level: Agilent E7402A
	Equipment Required 
	Procedure 

	37. Displayed Average Noise Level: Agilent E7403A and E7404A
	Equipment Required 
	Procedure 

	38. Displayed Average Noise Level: Agilent E7405A
	Equipment Required 
	Additional Equipment for Option BAB
	Procedure 

	39. Residual Responses
	Equipment Required 
	Additional Equipment for Option BAB
	Procedure 

	40. Fast Time Domain Amplitude Accuracy: Agilent E7401A, E7402A, E7403A, E7404A, E7405A (Option AYX)
	Equipment Required 
	Procedure 

	41. Tracking Generator Absolute Amplitude and Vernier Accuracy: Agilent E7401A (Option 1DN)
	Equipment Required 
	Procedure

	42. Tracking Generator Absolute Amplitude and Vernier Accuracy: Agilent E7402A, E7403A, E7404A, and E7405A (Option 1DN)
	Equipment Required 
	Procedure 

	43. Tracking Generator Level Flatness: Agilent E7401A (Option 1DN)
	Equipment Required
	Procedure 
	Tracking Generator Level Flatness, Center Frequency ³100 kHz
	Tracking Generator Level Flatness, Center Frequency £100 kHz

	44. Tracking Generator Level Flatness: Agilent E7402A, E7403A, E7404A, and E7405A (Option 1DN) 
	Equipment Required
	Procedure 
	Tracking Generator Level Flatness, Center Frequency ³100 kHz
	Tracking Generator Level Flatness, Center Frequency £100 kHz

	45. Tracking Generator Harmonic Spurious Outputs: Agilent E7401A (Option 1DN)
	Equipment Required 
	Procedure 

	46. Tracking Generator Harmonic Spurious Outputs: Agilent E7402A, E7403A, E7404A, and E7405A (Option 1DN) 
	Equipment Required 
	Procedure 

	47. Tracking Generator Non-Harmonic Spurious Outputs: Agilent E7401A (Option 1DN)
	Equipment Required 
	Procedure
	Measuring Fundamental Amplitudes
	Measuring Non-Harmonic Responses 
	Determining the Highest Non-harmonic Spurious Response

	48. Tracking Generator Non-Harmonic Spurious Outputs: Agilent E7402A, E7403A, E7404A, and E7405A (Option 1DN)
	Equipment Required 
	Procedure 

	49. Tracking Generator LO Feedthrough: Agilent E7402A, E7403A, E7404A, and E7405A (Option 1DN)
	Equipment Required 
	Procedure 

	50. Gate Delay Accuracy and Gate Length Accuracy: Agilent E7401A, E7402A, E7403A, E7404A, and E7405A (Option 1D6)
	Equipment Required 
	Procedure 

	51. Gate Mode Additional Amplitude Error: Agilent E7401A, E7402A, E7403A, E7404A, and E7405A (Option 1D6)
	Equipment Required
	Additional Equipment for Option BAB
	Procedure
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