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Safety Summary

The following general safety precautions must be observed during all phases of operation,
service, and repair of this instrument. Failure to comply with these precautions or with
specific WARNINGS elsewhere in this manual may impair the protection provided by the
equipment. In addition it violates safety standards of design, manufacture, and intended use
of the instrument.

Agilent Technologies assumes no liability for the customer’s failure to comply with these
requirements.

E5070B/E5071B comply with INSTALLATION CATEGORY Il and POLLUTION
DEGREE 2 in IEC61010-1. E5070B/E5071B are INDOOR USE product.

LEDs in E5070B/E5071B are Class 1 in accordance with IEC60825-1.
CLASS 1 LED PRODUCT

This equipment is MEASUREMENT CATEGORY | (CAT I). Do not use for CAT II, 111,
or V.

This equipment is tested with stand-alone condition or with the combination with the
accessories supplied by Agilent Technologies against the requirement of the standards
described in the Declaration of Conformity. If it is used as a system component,
compliance of related regulations and safety requirements are to be confirmed by the
builder of the system.

¢ Ground The Instrument

To avoid electric shock hazard, the instrument chassis and cabinet must be connected
to a safety earth ground by the supplied power cable with earth blade.

e DO NOT Operate In An Explosive Atmosphere

Do not operate the instrument in the presence of flammable gasses or fumes. Operation
of any electrical instrument in such an environment constitutes a definite safety hazard.

* Keep Away From Live Circuits

Operating personnel must not remove instrument covers. Component replacement and
internal adjustments must be made by qualified maintenance personnel. Do not replace
components with the power cable connected. Under certain conditions, dangerous
voltages may exist even with the power cable removed. To avoid injuries, always
disconnect power and discharge circuits before touching them.

e DO NOT Service Or Adjust Alone

Do not attempt internal service or adjustment unless another person, capable of
rendering first aid and resuscitation, is present.

e DO NOT Substitute Parts Or Modify Instrument

Because of the danger of introducing additional hazards, do not install substitute parts
or perform unauthorized modifications to the instrument. Return the instrument to a
Agilent Technologies Sales and Service Office for service and repair to ensure that
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safety features are maintained.
» Dangerous Procedure Warnings

Warnings, such as the example below, precede potentially dangerous procedures
throughout this manual. Instructions contained in the warnings must be followed.

Dangerous voltages, capable of causing death, are presenting this instrument. Use
extreme caution when handling, testing, and adjusting this instrument.

Safety Symbol

General definitions of safety symbols used on the instrument or in manuals are listed
below.

Instruction Manual symbol: the product is marked with this symbol when it is necessary for
the user to refer to the instrument manual.

Alternating current.

Direct current.

On (Supply).

Off (Supply).

In position of push-button switch.
Out position of push-button switch.

Frame (or chassis) terminal. A connection to the frame (chassis) of the equipment which
normally include all exposed metal structure.

Stand-by.

This warning sign denotes a hazard. It calls attention to a procedure, practice,
condition or the like, which, if not correctly performed or adhered to, could result in
injury or death to personnel.

This Caution sign denotes a hazard. It calls attention to a procedure, practice, condition or
the like, which, if not correctly performed or adhered to, could result in damage to or
destruction of part or all of the product.

Note denotes important information. It calls attention to a procedure, practice, condition or
the like, which is essential to highlight.




Certification

Agilent Technologies certifies that this product met its published specifications at the time
of shipment from the factory. Agilent Technologies further certifies that its calibration
measurements are traceable to the United States National Institute of Standards and
Technology, to the extent allowed by the Institution’s calibration facility, or to the
calibration facilities of other International Standards Organization members.

Documentation Warranty

The material contained in this document is provided "as is," and is subject to being
changed, without notice, in future editions. Further, to the maximum extent permitted by
applicable law, Agilent disclaims all warranties, either express or implied with regard to
this manual and any information contained herein, including but not limited to the implied
warranties of merchantability and fitness for a particular purpose. Agilent shall not be
liable for errors or for incidental or consequential damages in connection with the
furnishing, use, or performance of this document or any information contained herein.
Should Agilent and the user have a separate written agreement with warranty terms
covering the material in this document that conflict with these terms, the warranty terms in
the separate agreement will control.

Exclusive Remedies

The remedies provided herein are buyer’s sole and exclusive remedies. Agilent
Technologies shall not be liable for any direct, indirect, special, incidental, or
consequential damages, whether based on contract, tort, or any other legal theory.

Assistance

Product maintenance agreements and other customer assistance agreements are available
for Agilent Technologies products.

For any assistance, contact your nearest Agilent Technologies Sales and Service Office.
Addresses are provided at the back of this manual.




Typeface Conventions
Sample (bold)

Sample (Italic)
key / [Sample] key

Sample menu/button/box

Sample block/toolbar

Sample 1 - Sample 2 - Sample 3

Boldface type is used when a term is defined or
emphasised.

Italic type is used for emphasis.

Indicates a hardkey (key on the front panel or
external keyboard) labeled “Sample.” “key” may
be omitted.

Indicates a menu/button/box on the screen labeled
“Sample” which can be selected/executed by
clicking. “menu,” “button,” or “box” may be
omitted.

Indicates a block (group of hardkeys) or a toolbar
(setup toolbar) labeled “Sample.”

Indicates a sequential operation of Sample 1,
Sample 2, and Sample 3 (menu, button, or box).
“-” may be omitted.
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General Information

The Service Manual is a guide to servicing the E5070B/E5071B ENA Series Network
Analyzer. The manual contains information requisite to do performance tests, adjustments,
troubleshooting, and repairs.
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General Information
Precautions

Precautions

This section describes cautions that must be observed in operating the E5070B/E5071B.

Software Installed

The Windows operating system installed in this machine is customized for more effective
operation, and has different functions that are not part of the Windows operating system for
ordinary PCs (personal computers).

Therefore, do not attempt to use the system in ways other than those described in this
manual or to install Windows-based software (including anti-virus software) for ordinary
PCs as doing so may cause malfunctions.

Also note the followings.

» Do not update the Windows operating system installed in this machine to the Windows
operating system for ordinary PCs. Doing so will cause malfunctions.

» Do not attempt to update VBA (Visual Basic for Applications) software installed in this
machine to its equivalent developed for ordinary PCs. Doing so will cause
malfunctions.

» Do not allow any computer virus to infect the system. This machine has no virus check
function nor anti-virus software installed.

Agilent Technologies will not be held liable for any failure or damage arising from
negligence regarding these prohibitions and warnings.

NOTE If the pre-installed software is damaged somehow, resulting in errant behavior by the
machine, perform a system recovery. For further details of system recovery, refer to
Appendix B.
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Organization of Service Manual
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Tabs are used to divide the major chapter and appendix of this manual. The contents of
each chapter and appendix in this manual is as follows;

Chapter 1, “General Information,”

The Service Manual is a guide to servicing the E5070B/E5071B ENA Series
Network Analyzer. The manual contains information requisite to do performance
tests, adjustments, troubleshooting, and repairs.

Chapter 2, “Performance Tests,”

This chapter provides information on how to verify the E5070B/E5071B
performance.

Chapter 3, “Adjustment,”

This chapter provides the adjustment information for the E5070B/E5071B ENA
Series Network Analyzer to ensure that the it is within its specifications. The
adjustment must be performed Agilent’s qualified service personnel. If you need the
adjustment for your E5070B/E5071B, it should be sent to the nearest Agilent
Technologies service office.

Chapter 4 , “Troubleshooting,”

This chapter provides procedure to isolate a faulty assembly in the E5070B/E5071B
Network Analyzer

Chapter 5, “Replaceable Parts,”

This chapter contains information for ordering replacement parts for the
E5070B/E5071B ENA Series RF Network Analyzers.

Chapter 6 , “Replacement Procedure,”

This chapter provides procedure for removing and replacing the major assemblies in
the E5070B/E5071B ENA Series Network Analyzer.

Chapter 7, “Post-Repair Procedures,”

This chapter lists the procedures required to verify the E5070B/E5071B operation
after an assembly is replaced with a new one.

Appendix A, “Manual Changes,”

This appendix contains the information required to adapt this manual to versions or
configurations of the E5070B/E5071B manufactured earlier than the current printing
date of this manual. The information in this manual applies directly to
E5070B/E5071B units with the serial number that is printed on the title page of this
manual.

Appendix B, “System Recovery,”

This appendix describes how to recover the operating system (Windows 2000) when
the operating system has been damaged.
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Organization of Service Manual

Appendix C, “Firmware Update,”

This appendix describes how to update the E5070B/E5071B firmware. When you
want to update the E5070B/E5071B firmware, refer to this appendix.

Appendix D, “Computer Virus Check,”

This appendix describes an example of how to check the system of E5070B/E5071B
for computer viruses using computer viruses check software.

Appendix E , “Power Requirement,”

Appendix F, “Messages,”

The E5070B/5071B can display error messages as well as messages that indicate the
internal operating status of the equipment. This appendix explains what these
messages mean by listing them in alphabetical order.
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Figure 1-1

General Information
Instrument Covered by This Manual

Instrument Covered by This Manual

Agilent Technologies uses a two-part, ten-character serial number label (See Figure 1-1)
attached to the instrument's rear panel. The first five characters are the serial prefix and the
last five digits are the suffix.

Serial Number Label Example

Agilent Technologies

Made In Malaysia

E507xB-xxxxxx
MY 12345678

e5070buj7013

An instrument manufactured after the printing date of this manual may have serial number
prefix that is not listed on the title page. This unlisted serial number prefix indicates the
instrument is different from those described in this manual. The manual for this new
instrument may be accompanied by a yellow Manual Changes supplement or have a
different manual part number. This sheet contains “change information” that explains how
to adapt the manual to the newer instrument.

In addition to change information, the supplement may contain information for correcting
errors (Errata) in the manual. To keep this manual as current and accurate as possible,
Agilent Technologies recommends that you periodically request the latest Manual Changes
supplement. The supplement for this manual is identified by this manual's printing data and
is available from Agilent Technologies. If the serial prefix or number of an instrument is
lower than that on the title page of this manual, see Appendix A, Manual Changes. For
information concerning, a serial number prefix that is not listed on the title page or in the
Manual change supplement, contact the nearest Agilent Technologies office.
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General Information
Required Equipment

Required Equipment

Table 1-1 lists the recommended equipment for performing maintenance on the

E5070B/E5071B.
Table 1-1 Recommended Test Equipment
Equipment Critical specifications Recommended Model Qty. | yse™
Frequency Counter Frequency: 50 MHz to 3 GHz Agilent 53181A with 1 PA
*2
Accuracy: < 2.5 ppm Opt.010 & 030
Frequency Standard Frequency: 10 MHz, Time Base Agilent 5071A 1 A
Error: < + 1x 10 %year
Power Meter No Substitute Agilent E4419A/B™3 or 1 PA
E4418A/B
Power Sensor No Substitute Agilent 8482A 1 PA
Power Sensor No Substitute Agilent E4412A 1 PA
Dynamic Accuracy No substitute Agilent Z5623A with Opt. | 1 P
Test Kit HO1
Calibration Kit No Substitute Agilent 85032F 1 PAT
Short Type-N(m) part of Agilent 4 PT
85032F/54D/33E/50D with
Type-N adapter
Load Type-N(m) part of Agilent 2 P
85032F/54D/33E/50D with
Type-N adapter
Fixed attenuator (6 50 Q, N(m)-N(f), VSWR < 1.015 Agilent 8491A w/Opt.006 | 1 PA
dB) and H60
Fixed attenuator (10 | 50 ©, N(m)-N(f) Agilent 8491A/B/C 1 T
dB)
Handler 1/0 Test Kit | No substitute Agilent p/n E5070-65001 1 T
Cable BNC(m)-BNC(m) Cable, 61 cm Agilent p/n 8120-1839 1 PA
Coaxial cable with Type-N (m) Agilent N6314A (p/n 1 PAT
connectors, 61 cm (24 in), 2 ea. 8120-8862)
Adapter N(m)-BNC(f) Adapter Agilent p/n 1250-0780 1 PA
Torque Wrench Size: 3/4 inch Agilent p/n 8710-1766 1 PA
Torque: 136 N-cm
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Table 1-1 Recommended Test Equipment i:’
5}

Equipment Critical specifications Recommended Model Qty. | yse™? 3
Q

1 PA S

Personal Computer
with GPIB board

Windows 95, 98, NT4 or 2000,
VEE5.0 or 6.0

*1.P: Performance Tests, A: Adjustment, T: Troubleshooting

*2.0pt.050 and Opt.124 can be substituted for Opt.030. In this case, a N(m)-BNC(f) adapter is necessary.

*3.The accuracy of a standard E4419A/B or E4418A/B of +0.02 dB is adequate for all tests/adjustment except

“Dynamic Accuracy Test”. This test requires a power meter with Option G12 or H12 that has been certified to a
higer accuracy specification. If an Option G12 or H12 power meter is not available, a test is provide on “Power
Meter Accuracy Test” on page 26 to verify the accuracy of a standard power meter.

Table 1-2 Alternative Test Equipment
Equipment Critical specifications Model Qty. | yse™!
Frequency Counter Frequency: 50 MHz to 3 GHz Agilent 53131/2A with Opt.010 | 1 PA
Accuracy: < 2.5 ppm and 030"
Power Meter No Substitute Agilent E4418A/B™3 1 P
Short Type-N(m) Agilent 11512A 4 PT
Load Type-N(m) Agilent 909F Opt. 012 4 P

*1.P: Performance Tests, A: Adjustment, T: Troubleshooting

*2.0pt.050 and Opt.124 can be substituted for Opt.030. In this case, a N(m)-BNC(f) adapter is necessary.
*3.1f an accurate measurement of the dynamic accuracy specification is not required, a standard power meter can be

used.

Chapter 1
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General Information

Power Meter Accuracy Test

Power Meter Accuracy Test

This test is intended for power meters used in testing the E5070B/E5071B. The “Dynamic
Accuracy Test” requires the use of a power meter that has been calibrated to a higher
accuracy than the standard power meter.

Power meters with options G12 and H12 specify an improved instrument accuracy over a
limited power range. (These power meters do not contain unique hardware.) A power
meter may be returned to the factory to have one of these options added to an existing
power meter or to renew the calibration for one of these options.

This test procedure is an alternative to returning the power meter to the factory. When a
power meter passes this test, it is considered to be calibrated for the G12 or H12 option
even though it has not been returned to the factory.

Power Meters That Can Be Tested Using This Procedure

This procedure assume that the E4419B power meter is being tested.

It is recommended that the revision number for the power meter “Main Firmware” be

Ax.03.00 or higher.

Equipment Used for the Power Meter Accuracy Test

Equipment Type

Recommended Model
or Part Number

Alternate
Model or Part Number

Range calibrator

Agilent 11683A

None

Precision digital
voltmeter

Agilent 3458A

Any with the required

- *1
accuracy and resolution

Power sensor

Agilent 11730A, p/n

Any equivalent

cable 8120-8319

Cable, BNC,50Q | Any Any
Adapter for Any Any
connecting BNC

cable to DVM

inputs

*1.Required accuracy and resolution at the following voltage levels:
14 mV input: 0.0100% accuracy, 10 nV resolution
0.14 V input: 0.0050% accuracy, 100 nV resolution
0.45 V input: 0.0030% accuracy, 100 nV resolution

Description of the Test

The power meter accuracy is verified for various power inputs and the actual readings are
recorded in a test record. A range calibrator is used to provide the reference inputs.
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Figure 1-2

Step 1.

General Information
Power Meter Accuracy Test

It is recommended that a copy of the test record on page 30 be made, and the values be
recorded on the copy, thus preserving the original for future use.

Test Procedure

This procedure assumes the use of the recommended equipment model numbers. The
actual steps required, therefore, may differ for other model numbers of equipment used.

Setup the equipment as shown in Figure 1-2.

a. Connect the DC REFERENCE OUTPUT connector on the rear panel of the range
calibrator to the DVM voltage input.

b. Connect the POWER METER output of the range calibrator to the input of the power
meter being tested.

¢. Switch on the power to the power meter, the range calibrator, and the digital voltmeter.

Setup for the Power Meter Accuracy Test

POWER METER CALIBRATOR

RANGE
DIGITAL VOLTMETER :_rilil(af)t(Z-Wire)

@ o o || DC Reference oo oooo|O Ged
Output oo CDooog o
[y | oo0Ooo G
° < DSSSSSS oo oooo|OQo |LOE)
Power | E— L1
Meter

Power Sensor Cable

e5061ase037

Step 2.
Step 3.

Step 4.

Step 5.

Press the power meter: Press [Preset/Local], then Confirm.
Perform the following steps for each channel on the power meter:

a. Setto read in dBm: Press [dBm/W], then dBm.

b. Set the ref cal factor to 100%: Press [Zero/Cal], Cal, A/B Ref CF, then set to 100.0, if
necessary.

c. Set the cal factor to 100%: Press [Frequency/Cal Fac], A/B Cal Fac, then set to 100.0,
if necessary.

d. Setreadout to 0.001 dBm: Press [Meas Setup], then Resolution 1234, to highlight 4.

e. Set filter step detect on and filter length to 512: Press [System/Inputs], channel Aor B
Input Setting, [More], Ch A/B Filter, Step Det On, Filter On, Mode MAN, Length,
then set the filter length to 512.

Setup the digital voltmeter (DVM) as follows:

a. Reset the DVM: Press the blue key followed by Reset.

b. Set the sample period to a value greater than one second: Press NPLC, 5, 0, then Enter.

Set the range calibrator controls as follows:
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Step 6.

Step 7.

Step 8.

Step 9.

NOTE

Step 10.

NOTE

Step 11.
Step 12.
Step 13.
Step 14.
Step 15.
Step 16.

General Information
Power Meter Accuracy Test

* POLARITY: NORMAL
* RANGE: 1 mW
* FUNCTION: CALIBRATE

Allow the equipment to warm up for approximately 30 minutes. Do not change any
connections or control setting during this time.

Zero and calibrate the power meter channel to which the range calibrator is connected:
a. The range calibrator’s RANGE switch should be set to 1 mW.
b. Set the range calibrator’s FUNCTION switch to STANDBY.

c. Press[Zero/Cal], then Zero A or Zero B (as appropriate). Wait for the operation to
complete.

d. Set the range calibrator’s FUNCTION switch to CALIBRATE.

e. Press[Zero/Cal], Cal, then Cal A or Cal B (as appropriate). Wait for the operation to
complete.

Monitor the drift rate of the power meter reading: Five minutes following calibration, the
meter must read 0.001, 0.000, or -0.001 dBm. If the power meter reading is not one of these
values, allow additional warm up time, then check the drift rate again. The range calibrator
must remain connected to the power meter during this warm up time.

Zero and calibrate the power meter channel to which the range calibrator is connected:

After a channel on the power meter is calibrated, do not allow more than 5 minutes to
elapse before completing the remaining measurement steps for that channel.

a. The range calibrator’s RANGE switch should be set to 1 mW.
b. Set the range calibrator’s FUNCTION switch to STANDBY.

c. Press [Zero/Cal], then Zero A or Zero B (as appropriate). Wait for the operation to be
completed.

d. Set the range calibrator’s FUNCTION switch to CALIBRATE.

e. Press [Zero/Cal], Cal, then Cal A or Cal B (as appropriate). Wait for the operation to
complete.

Record the DVM voltage reading as value A in the test record on page 30.

All DVM readings in this procedure should be recorded showing five significant digits.

The reading on the power meter should be 0.000+0.001 dBm.

Switch the range calibrator RANGE to 300 pW.

Record the DVM voltage reading as value B in the test record.

Wait for the power meter reading to settle (no settling drift within 20 seconds).
Record the power meter reading as value C in the test record.

Switch the range calibrator RANGE to 100 pW.
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Power Meter Accuracy Test

Step 17. Record the DVM voltage reading as value D in the test record.

Step 18. Wait for the power meter reading to settle (no settling drift within 20 seconds).
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Step 19. Record the power meter reading as value E in the test record.

Step 20. If testing a dual-channel power meter, perform Step 7 through Step 19 for the other
channel.

Step 21. Perform the pass/fail calculations indicated on the test record.

NOTE If a channel of the power meter does not pass this test, the power meter cannot be used in
applications that require Option G12 or H12. There are no adjustments that can be
performed to improve the performance of the power meter. Typically, replacing the A6
measurement assembly associated with the failed channel will correct the problem.
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TEST RECORD FOR POWER METER ACCURACY TEST

Power Meter Tested

Model Number: Test Date:
Serial Number: Tested by:
Test Equipment Used
Range Calibrator: Model No.: Serial No.:
Digital Voltmeter: Model No.: Serial No.:
Test Results
Range Channel A Channel B
Calibrator: - -
Setting DVM Reading | Power Meter DVM Reading | Power Meter
(\Vdc) Reading (dBm) (\Vdc) Reading (dBm)
1 mw A= 0.00+0.001 A= 0.00+0.001
300 pwW B= C= B= C=
100 pW D= E= D= E=
Pass/Fail Calculation
300 pW R=B/A = R=B/A =
§=10(C/10) = §=10(¢/10) =
% ERROR=((R-S)/R)x100 = % ERROR=((R-S)/R)x100 =
Limits: £0.13% Limits: £0.13%
Pass __ Fail __ Pass __ Fail __
100 pW T=D/A = T=D/A =
U=10(E/10) = U=10(E10) =
% ERROR=((T-U)/T)x100 = % ERROR=((T-U)/T)x100 =
Limits: £0.10% Limits: £0.10%
Pass __ Fail __ Pass __ Fail __
30 Chapter 1
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Performance Tests

This chapter provides information on how to verify the E5070B/E5071B performance.
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Table 2-1

Performance Tests
Introduction

Introduction

This literature provides the performance test procedures for the Agilent E5070B/E5071B
RF Network Analyzers. The performance test names are listed in Table 2-1. The test
procedures are described sequentially in the following pages.

The test name indicates the tested performance and to which performance group the tested
performance belongs.

Each procedure consists of the following parts:

Description: describes the test procedure.

Specification: describes the performance verified in the test.
Test Equipment:  describes test equipment required in the test.

Procedure: describes test procedure step by step.

Allow the analyzer to warm up for at least 30 minutes before you execute any of the
performance tests.

Perform all performance tests in an ambient temperature of 23+ 5 °C

The performance tests should be performed periodically. The recommended test interval is
12 months.

The test interval depends on maintenance of use and the environmental conditions under
which the instrument is used. You may find that the interval could be shortened or
lengthened; however, such a decision should be based on substantial quantitative data.

Before performing any tests, make extra copies of the calculation sheets and the
performance test record pertaining to the test procedure. These are required in the test
procedure. For explanation of how to use these records, see the calculation sheet and
performance test record at the end of this literature.

All the test procedures are described without using the optional touch screen LCD features
(option 016) of the E5070B/E5071B. For the option 016 instruments, the touch screen
operating procedures corresponding to the described procedures may be used.

The E5070B/E5071B performance test procedure

Para. Title

1 Frequency accuracy test

2 RF output level accuracy and flatness test
3 RF output level linearity test

4 Trace noise CW test

5 Crosstalk test

6 System dynamic range test
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Performance Tests
Introduction

Table 2-1 The E5070B/E5071B performance test procedure
Para. Title
7 Dynamic accuracy test
8 Uncorrected system performance test

Test Equipment Required

The required equipment for the performance test is listed on Table 1-1and Table 1-2. Use
only calibrated equipment when doing the performance test.

Softkey Selection Procedure for Performance Test
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NOTE The procedure of the softkey selection depends on the firmware revision. Please note that
some softkey selection procedures for your E5070B/E5071B might be a little bit different
from the procedure described in this chapter.
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1. FREQUENCY ACCURACY TEST

1. FREQUENCY ACCURACY TEST

Description

This test checks the frequency accuracy of the E5070B/E5071B test port output signal. The
frequency accuracy is checked at 50 MHz and 3 GHz with a frequency counter. Since the
E5070B/E5071B employs a PLL frequency synthesizer for the signal source, the frequency
accuracy test at these two frequency points can verify the accuracy for the entire frequency
range.

Specification

@23 +5 °C, referenced to 23 °C

Frequency accuracy <+ 5ppm @ 300 kHz to 3 GHz (E5070B)
<+ 5 ppm @ 300 kHz to 8.5 GHz (E5071B)

@23 +5 °C, referenced to 23 °C

High stability time-base accuracy <+ 1ppm @ 300 kHz to 3 GHz (E5070B)
(option 1E5)

<+ 1 ppm @ 300 kHz to 8.5 GHz (E5071B)

Test equipment

Frequency Counter Agilent 53181A with Opt. 010 and 030
BNC cable, 61 cm Agilent p/n 8120-1839
N(m)-BNC(f) adapter Agilent p/n 1250-0780

Procedure

Step 1. Connect the test equipment as shown in Figure 2-1. For testing the E5070B/E5071B
equipped with option 1E5, connect a BNC(m)-BNC(m) adaptor between the Ref In
connector and the Ref Oven (10 MHz) connector on the E5070B/E5071B rear panel.

NOTE For testing without option 1E5, disconnect the above BNC(m)-BNC(m) adaptor.

NOTE Figure 2-1 shows the test setup for the E5070B/E5071B with 4-port option (Opt. 413/414).
For 2-port and 3-port options (Opt. 213/214/313/314), connect the frequency counter input
cable to Port 1 as well.
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1. FREQUENCY ACCURACY TEST

Figure 2-1 Frequency accuracy test setup (50 MHz)
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BNC(m)-BNC(m) Cable

e5070bse003

Step 2. Initialize the frequency counter. Set the frequency counter as follows:

Controls Setting
Gate time 1sec
50 Q/1 MQ 50 Q

Step 3. Press [(Preset] and [Enter ] to initialize the E5070B/E5071B. And press St Setw ] - power -
Auto Range to turn off Auto Power Range set function (FW 3.60 and above), and press

System] - Servise - Init Src Ctrl to turn off Initial Source Port Control function (FW 3.54
and above). Then set the controls as follows:

Control settings Key strokes
Center frequency: 50 MHz - -(0]-
Frequency span: 0 Hz -(0]-

The source power now is set to 0 dBm (preset value).

Step 4. Press -(¥>and to make a Single sweep measurement. Wait for frequency
counter reading to settle.

Step 5. Record the frequency counter reading to a 1 Hz resolution in the performance test record
("Test result” column for the Frequency accuracy test.)
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Figure 2-2 Frequency accuracy test setup (3GHz)
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Step 6. Connect the BNC cable to the frequency counter input channel measurable for a 3 GHz
input signal. See Figure 2-2.

Step 7. Press -3]- to set the frequency to 3 GHz.
Step 8. Perform Step 4 and 5.
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NOTE

Step 1.

Step 2.

2. RF OUTPUT LEVEL ACCURACY AND FLATNESS
TEST

Description

This test checks the level accuracy and frequency flatness of the E5070B/E5071B test port
output signal. The level accuracy is checked for an output power level setting of 0 dBm at
50 MHz using a power meter. The frequency flatness is tested by measuring the power
level at 12 frequency points from 10 MHz to 8.5 GHz and calculating the differences of the
power meter readings from the level at 50 MHz.

Specification

Level accuracy

<+0.65dBm @ 23+ 5 °C, 50 MHz, 0 dBm

Flatness

E5070B

<+1dBm @ 23 +5°C, 10 MHz to 3 GHz, 0 dBm, relative to 50 MHz

E5071B

<+1dBm @ 23+5°C, 10 MHz to 8.5 GHz, 0 dBm, relative to 50 MHz

The level accuracy and flatness specifications apply to Port 1 only. The levels for other
ports are given as supplemental performance characteristic.

Test equipment

Power meter Agilent E4419A/B
Power sensor Agilent E4412A
Procedure

Connect the power sensor to the power meter. Calibrate the power meter for the power
sensor used.

Connect the test equipment as shown in Figure 2-3.
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Performance Tests
2. RF OUTPUT LEVEL ACCURACY AND FLATNESS TEST

Figure 2-3 RF output level accuracy and flatness test setup.
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NOTE Figure 2-3 shows the test setup for the E5070B/E5071B with 4-port option (Opt. 413/414).
For 2-port and 3-port options (Opt. 213/214/313/314), connect the power sensor to Port 1

as well.

Step 3. Press (Preset] and (Enter ] to initialize the E5070B/E5071B. And press - Power -
Auto Range to turn off Auto Power Range set function (FW 3.60 and above), and press

- Servise - Init Src Ctrl to turn off Initial Source Port Control function (FW 3.54
and above). Then set the controls as follows:

Control settings Key strokes

Center frequency: 50 MHz - -[0]-
Frequency span: 0 Hz -(0)-

The source power now is set to 0 dBm (preset value).

Step 4. Press -(¥>and to make a Single sweep measurement.
Step 5. RF output level accuracy test

a. Wait for power meter reading to settle.

b. Record the power meter reading in the performance test record ("Test result" column
for the level accuracy test).

Step 6. RF output level flatness test

a. Record the power meter reading (same as that in Step 5-b) in the calculation sheet
("Power meter reading [Ref]" column for the level flatness test).
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b. Press -])-(o]- to change the E5070B/E5071B center frequency to 10
MHz, which is the first one of the frequency flatness test frequencies listed in Table

2-2.
Table 2-2 RF output level flatness test conditions

Agilent E5070B/E5071B Center Frequency

E5070B/E5071B 10 MHz
550 MHz
1.05 GHz
1.55 GHz
2.05 GHz
3 GHz

E5071B only 4.25 GHz
5.05 GHz
6.05 GHz
7.05 GHz
8.05 GHz
8.5 GHz
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The RF output level is measured at the minimum, maximum and proper frequencies other
than the source adjustment frequencies within the specified frequency range.

c. Press -(¥ > and to make a Single sweep measurement.

d. Wait for the power meter reading to settle. Then record the reading in the calculation
sheet ("Power meter reading [a]" column).

e. Change the E5070B/E5071B center frequency in accordance with Table 2-2 and
perform Step 6-c and 6-d for each frequency.

f. Calculate test results using the equation given in the calculation sheet. Record the
calculated test results in the performance test record ("Test result” column for the level

flatness test).
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3. RFOUTPUT LEVEL LINEARITY TEST

Description

This test checks the level accuracy of the E5070B/E5071B test port output signal across the
specified level range. The RF output level is measured for power level settings of -15 dBm
to 10 dBm, 8 dBm, or 6 dBm in 1 dB step increments at 10MHz, 3 GHz, 4.25 GHz, 6 GHz
and 8.5 GHz as serial number prefix is MY421, or JP1KK. The RF output level is

measured for power level settings of -15 dBm to 10 dBm, 9 dBm, 7 dBm, or 5dBm in 1 dB
step increments at 10MHz, 3 GHz, 4.25 GHz, 6 GHz and 8.5 GHz as serial number prefix

is MY422, and above.
Specification

Serial Number Prefix: MY421, or JP1IKK
E5070B

<+0.75dB @ 23 £ 5 °C, 10 MHz to 3 GHz, - 15 dBm to 10 dBm

E5071B

<+0.75dB @ 23 +5°C, 10 MHz to 4.25 GHz, - 15 dBm to 10 dBm
<+0.75dB @ 23+5°C, 4.25 GHz to 6 GHz, - 15 dBm to 8 dBm
<+0.75dB @ 23 £5°C, 6 GHz to 8.5 GHz, - 15 dBm to 6 dBm

Serial Number Prefix: MY422, and above
E5070B

<+0.75dB @ 23 £ 5 °C, 10 MHz to 3 GHz, - 15 dBm to 10 dBm

E5071B

<+0.75dB @ 23 +5 °C, 10 MHz to 3 GHz, - 15 dBm to 10 dBm
<+0.75dB @ 23 +5 °C, 3 GHz t0 4.25 GHz, - 15 dBm to 9 dBm
<+0.75dB @ 23+ 5 °C, 4.25 GHz to 6 GHz, - 15 dBm to 7 dBm
<+0.75dB @ 23 +5 °C, 6 GHz t0 8.5 GHz, - 15 dBm to 5 dBm

The level linearity specification applies to Port 1 only. The levels for other ports are given

as supplemental performance characteristic.
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3. RF OUTPUT LEVEL LINEARITY TEST

Test equipment

Power meter Agilent E4419A/B
Power sensor Agilent E4412A
Procedure

Step 1. Connect the power sensor to the power meter. Calibrate the power meter for the power
sensor used.

Step 2. Connect the test equipment as shown in Figure 2-4.

Figure 2-4 RF output level linearity test setup
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NOTE Figure 2-4 shows the test setup for the E5070B/E5071B with 4-port option (Opt. 413/414).
For 2-port and 3-port options (Opt. 213/214/313/314), connect the power sensor to Port 1
as well.

Step 3. Press (Preset] and (Enter ] to initialize the E5070B/E5071B. And press St Setn ] - power -
Auto Range to turn off Auto Power Range set function (FW 3.60 and above). The power
range of “-20 to 10” should be selected for the maximum output level. Press -
Servise - Init Src Ctrl to turn off Initial Source Port Control function (FW 3.54 and above).
Then set the controls as follows:

Control settings Key strokes
Center frequency: 10 MHz - -[0]-
Frequency span: 0 Hz -(0]-
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3. RF OUTPUT LEVEL LINEARITY TEST

The source power now is set to 0 dBm (preset value).

Step 4. Press -{(¥>and to make a Single sweep measurement.

Step 5. Wait for power meter reading to settle. Record the power meter reading in the calculation
sheet ("Power meter reading [Ref]" column for the level linearity test).

Step 6. Press - (1] - (x1] to set the power level to 1 dBm, which is the second value of
the level linearity test levels listed in Table 2-3.

Table 2-3 RF output level linearity test conditions for serial prefix MY421, or JP1KK
Test E5070B/E5071B E5071B only
frequency
10 MHz 3GHz 4.25 GHz 6 GHz 8.5 GHz
Power level 0 dBm (reference level) 0 dBm (ref) 0 dBm (ref)
1dBm 1dBm 1dBm
2dBm 2dBm 2dBm
3dBm 3dBm 3dBm
4dBm 4dBm 4dBm
5dBm 5dBm 5dBm
6 dBm 6 dBm 6 dBm
7 dBm 7 dBm
8 dBm 8 dBm
9dBm
10 dBm
Table 2-4 RF output level linearity test conditions for serial prefix MY422, and above
Test E5070B/E5071B E5071B only
frequency
10 MHz 3GHz 4.25 GHz 6 GHz 8.5 GHz
Power level 0 dBm (reference level) 0 dBm (ref) 0 dBm (ref) 0 dBm (ref)
1dBm 1dBm 1dBm 1dBm
2dBm 2dBm 2dBm 2dBm
3dBm 3dBm 3dBm 3dBm
4 dBm 4dBm 4 dBm 4 dBm
5dBm 5dBm 5dBm 5dBm
6 dBm 6 dBm 6 dBm
7 dBm 7 dBm 7 dBm
8 dBm 8 dBm
9dBm 9dBm
10 dBm
NOTE The RF output level linearity is tested at the minimum, maximum and proper frequencies

other than the source adjustment frequencies within the specified frequency range.

Step 7. Press -d>and to make a Single sweep measurement.

Step 8. Wait for the power meter reading to settle. Then record the reading in the calculation sheet
("Power meter reading [a]" column for the level linearity test).

Step 9. Change the E5070B/E5071B power level setting in accordance with Table 2-3 and perform
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Table 2-5

Step 10.

Step 11.
Step 12.

Step 13.

Step 14.

Step 15.
Step 16.

Performance Tests
3. RF OUTPUT LEVEL LINEARITY TEST

Step 7 and 8 for each power level to 10, (8, or 6) dBm for serial prefix MY421, or KP1KK.

Change the E5070B/E5071B power level setting in accordance with Table 2-4 and perform
Step 7 and 8 for each power level to 10, (9, or 7, or 5) dBm for serial prefix MY 422, and
above.

Press - (+-) - [1] - [x1] to set the power level to -1 dBm, which is the second

value of the level linearity test levels listed in Table 2-5.

RF output level linearity test conditions

Test E5070B/E5071B E5071B only
frequency

10 MHz 3GHz 4.25 GHz 6 GHz 8.5 GHz

Power level 0 dBm (reference level)
-1dBm
-2dBm
-3dBm
-4 dBm
-5dBm
-6 dBm
-7 dBm
-8 dBm
-9 dBm
-10 dBm
-11 dBm
-12dBm
-13dBm
-14 dBm
-15dBm
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Press - (¥ and to make a Single Sweep measurement.

Wait for the power meter reading to settle. Then record the reading in the calculation sheet
("Power meter reading [a]" column for the level linearity test).

Change the E5070B/E5071B power level setting in accordance with Table 2-5 and perform
Step 7 and 8 for each power level to -15 dBm.

Set the power level to 0 dBm and change the E5070B/E5071B center frequency to the next
level-linearity test frequency in accordance with Table 2-5.

Perform Step 4 through 14 for each frequency.

Calculate test results using the equation given in the calculation sheet. Record the
calculated test results in the performance test record (""Test result” column for the level
linearity test).
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4. TRACE NOISE CW TEST

Description

This test checks the trace noise level for each test port of the E5070B/E5071B. The trace
noise level is quantified by performing a "through™ measurement 32 times at 3 MHz, 1.3
GHz, 2.1 GHz, 3 GHz, 4.25 GHz, 6 GHz, 7.5 GHz and 8.5 GHz, with a cable connected
between two test ports. Standard deviation of the measured values at each frequency is
calculated and, then translated into a noise level expressed in dB rms.

Specification

Serial Prefix: MY421, or JP1KK
E5070B

<1mdBrms @ 23 +5°C, 3 MHz to 3 GHz, IFBW 3 kHz, 10 dBm, through

E5071B

<1mdBrms @ 23 +5 °C, 3 MHz to 4.25 GHz, IFBW 3 kHz, 10 dBm, through
<3mdB rms @ 23 +5 °C, 4.25 GHz to 6 GHz, IFBW 3 kHz, 8 dBm, through
<3mdBrms @ 23 +5 °C, 6 GHz to 7.5 GHz, IFBW 3 kHz, 6 dBm, through
<5mdBrms @ 23 +5 °C, 7.5 GHz to 8.5 GHz, IFBW 3 kHz, 6 dBm, through

Serial Prefix: MY422, and above
E5070B

<1mdBrms @ 23 +5°C, 3 MHz to 3 GHz, IFBW 3 kHz, 10 dBm, through

E5071B

<1mdBrms @ 23 +5 °C, 3 MHz to 3 GHz, IFBW 3 kHz, 10 dBm, through
<1.2mdB rms @ 23 +5 °C, 3 GHz to 4.25 GHz, IFBW 3 kHz, 9 dBm, through
<3.6mdB rms @ 23 +5 °C, 4.25 GHz to 6 GHz, IFBW 3 kHz, 7 dBm, through
<3.6mdBrms @ 23 +5 °C, 6 GHz to 7.5 GHz, IFBW 3 kHz, 5 dBm, through
<6mdBrms @ 23 +5 °C, 7.5 GHz to 8.5 GHz, IFBW 3 kHz, 5 dBm, through

Test equipment

Coaxial cable with Type-N (m) connectors, 61 cm (24 in) Agilent
N6314A (p/n
8120-8862)
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Procedure

Step 1. Connect test equipment (N-N cable) as shown in the following figures:

Opt. 213/214: Figure 2-5
Opt. 313/314: Figure 2-6
Opt. 413/414: Figure 2-7

Figure 2-5 Trace Noise CW Test setup (Opt. 213/214)
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Figure 2-6 Trace Noise CW Test setup (Opt. 313/314)
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Figure 2-7

Performance Tests
4. TRACE NOISE CW TEST

Trace Noise CW Test setup (Opt. 413/414)
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NOTE

Step 2.

Step 3.

Step 4.

Step 5.
Step 6.

Do not touch or move the N-N cable during measurements. To do so will cause a variance
in measured values.

Press [Preset] and (Enter ] to initialize the E5070B/E5071B. And press - Power -
Auto Range to turn off Auto Power Range set function (FW 3.60 and above), and press

- Servise - Init Src Ctrl to turn off Initial Source Port Control function (FW 3.54
and above).

Press - -X-F>-F>-F>- to select Lin Mag from display

format menu.

Press - -0 -0 -F - - (I (select Statistics) -
and set Statistics function to on.

Press and select S21 from S-parameter menul.

Set the controls as follows:

Control settings Key strokes

Center frequency: 3 MHz (Center] - - (M)

Frequency span: 0 Hz -[0]-

Number of points: 32 - - - (elect
Points ) - (Enter ] - (3]- (2] - [x1)

IF Bandwidth: 3 kHz - - -

The source power now is set to 0 dBm (preset value).
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Table 2-6

Table 2-7

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Performance Tests
4. TRACE NOISE CW TEST

Press - - (0] - (x1]to set the power level to 10 dBm, which is the value of

the trace noise test levels listed in Table 2-6 or Table 2-7.

Press - and to make a Single sweep measurement. A "s.dev" (standard
deviation) value will be displayed in the upper left corner of the graphic display.

Record the s.dev value in the calculation sheet ("'s.dev [uU]" column for the CW trace
noise test).

Calculate the dB value of the trace noise level using the following equation and record the

calculated value in the calculation sheet ("Trace noise level [dB rms]" column). n
o
Trace noise level = 20 log (1 + s.dev x 10'6) %..
Change the E5070B/E5071B center frequency in accordance with Table 2-6 or Table 2-7 5
and perform Step 8 through 10 for each frequency. §
Trace noise CW Test test frequencies/power level for serial prefix MY421, or §
JP1KK a
Test E5070B/E50 E5071B only
frequency 71B
3M, 1.3G, 4.25 GHz 6 GHz 7.5 GHz 8.5 GHz
2.1G, 3GHz
Power level 10 dBm 8 dBm 6 dBm

Trace noise CW Test test frequencies/power level for serial prefix MY422, and
above

Test E5070B/E50 E5071B only

frequency 71B
3M, 1.3G, 4.25 GHz 6 GHz 7.5 GHz 8.5 GHz
2.1G, 3GHz

Power level 10 dBm 9dBm 7 dBm 5dBm

NOTE

The CW trace noise level is tested at the minimum and maximum frequencies of the
specified frequency range, the frequencies where an internal frequency divider works
(between 1.3 GHz and 2.1 GHz) and, the frequency where the signal source frequency
band is switched (4.25 GHz).

Step 12.

Step 13.

Step 14.
Step 15.

Record the calculated values of the trace noise level in the performance test record (" Test
result [dB rms]" column for the CW trace noise test).

Press and select S12 from S-parameter menu.

Press -3 to set the frequency to 3 MHz.
Perform Step 8 through 12 for the S12 measurement.
Options 313, 314, 413 and 414 only
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NOTE Perform Step 16 through 19 for the option 313, 314, 413 and 414 instruments only.

Step 16. Connect the test equipment (N-N cable) as shown in Figure 2-8 (Opt. 313/314) and Figure

2-9 (Opt. 413/414).

Figure 2-8 Trace Noise CW Test setup (Opt. 313/314)
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Figure 2-9 Trace Noise CW Test setup (Opt. 413/414)
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Step 17. Select S-parameter from menu in accordance with Table 2-8.
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Table 2-8 S-parameter settings for Trace Noise CW Test
Option
313/314 413/414
1 S23 S43
2 S32 S34

Step 18. Set the center frequency to 3 MHz.

Step 19. Perform Step 8 through 12 for each of the S-parameters shown in the first and second rows

in Table 2-8.
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5. CROSSTALK TEST

Description

This test checks the crosstalks between test ports of the E5070B/E5071B. The crosstalk is
tested by performing “through” measurements with two test ports connected together and,
short-ended "isolation™ measurements with the test ports terminated with N-type "Short"
devices. A "through™ calibration is performed to have the through measurement data as the
reference to which the isolation measurement data is compared. With segment sweep
points for a specified frequency range, a swept measurement with the short-ended test ports
is repeated 16 times and the measurement data is averaged. The worst crosstalk value is
determined from the peak value of the average data.

Specification

Serial Prefix: MY421, or JP1KK
E5070B

-120dB @ 23+ 5 °C, 3 MHz to 3 GHz

E5071B

-120dB @ 23 +5 °C, 3 MHz to 3 GHz
-110dB @ 23 +£5°C, 3 GHz to 6 GHz
-100dB @ 23 +£5 °C, 6 GHz to 7.5 GHz
-90dB @ 23 +5°C, 7.5 GHz t0 8.5 GHz

Serial Prefix: MY422, and above
E5070B

-120dB @ 23+ 5 °C, 3 MHz to 3 GHz

E5071B

-120dB @ 23+ 5°C,3 MHz to 3 GHz
-109dB @ 23+ 5 °C, 3 GHz to 6 GHz
-99dB @ 23 +5°C, 6 GHz to 7.5 GHz
-89dB @ 23+5°C, 7.5 GHz t0 8.5 GHz

The crosstalk specification applies when response calibration is performed.
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Test equipment

Coaxial cable with Type-N (m) connectors, 61 cm (24 in) Agilent
N6314A(p/n

8120-8862)

Type-N(m) coaxial Short termination (4 ea.) part of Agilent
85032F/54D/3

3E/50D with
Type-N adapter

Procedure

Step 1. Connect the N-N cable as shown in the following figures:

Opt. 213/214: Figure 2-10
Opt. 313/314: Figure 2-11
Opt. 413/414: Figure 2-12
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Figure 2-10 Response calibration setup for crosstalk test (Opt.213/214)
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Response calibration setup for crosstalk test (Opt.313/314)
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Figure 2-12

Response calibration setup for crosstalk test (Opt.413/414)

E5070B/5071B

Oa /A 0000
Uy Uuuy
QaQ &, 0000
OO g« 0000
oo =Y oog
00 00 000
00 00 000

o OO

N(m)-N(m) Cable

e5070bse011

NOTE

Do not touch or move the N-N cable during measurements. To do so will cause a variance
in measured values.

Step 2. Press (Preset] and [Enter ] to initialize the E5070B/E5071B. And press - Power -

[5] - [x1] to set the power +5 dBm (FW 3.60 and above), and press - Power -
Auto Range to turn off Auto Power Range set function (FW 3.60 and above), and press

- Service Menu - Init Src Ctrl to turn off Initial Source Port Control function (FW
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3.54 and above).

Step 3. Press and select Lin Mag from display format menu.

Step 4. Set the controls as follows:

Step 5. Set the test frequencies using the Segment Table as follows:

a.

NOTE

Averaging factor now is set to 16 (preset value).

Control settings Key strokes
IF Bandwidth: 10 Hz - IE Bandwidth - -(0]-
Averaging: ON 4 -4 -4 (select Averaging) -
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Press P - -Fo - - - (I (select Edit Segment
Table) - [Enter ].

The first "Start" frequency entry box in the Segment Sweep table will be focused.

Press in the ENTRY block. The softkey menu title area is displayed in blue.

Press (¥ > - (¥ (select List Power) - to set the list Power function to ON.
The row (Power) for setting appears in the segment table.

Press in the ENTRY block. The window frame of the segment table is
displayed as bright.

For the E5070B, proceed to the next Step f. For the E5071B, skip to Step j or Step x.
E5070B

Press (3]-(0]-(0]- to enter 300 kHz as the start frequency. "Stop" frequency
will be focused.

Press (3] - to enter 3 GHz as the stop frequency. "Points" will be focused.
Press (5] - (0] - [x1] to set the number of sweep points to 50. “Power" will be focused.
Press (1] - (0] - (x1] to set the power level to 10 dBm.

See Table 2-9 for the entire Segment Table setting for the E5070B.

Table 2-9

E5070B Segment Table setting

Start Stop Points Power

300 kHz 3 GHz 50 10 dBm

E5071B (for serial prefix MY421, or JP1IKK

Press (3]-(0]-(0]- to enter 300 kHz as the start frequency. "Stop" frequency
will be focused.

Press (4]-[-]-(2]- - to enter 4.25 GHz as the stop frequency. "Points"
will be focused.
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V.

W.

Press (5] - 0 ] - [x1] to set the number of sweep points to 50. "Power" will be focused.

. Press (1] - (0] - (x1] to set the power level to 10 dBm.

Press (¥ > - @ - @ - @ to focus on the "Start™ frequency of the second segment.
Press (4] - ]- (2]~ (5]- (2] - @) - (0] - (2] - (0] - (] - (1] - (Gin] to enter
4.250000001 GHz as the start frequency. "Stop" frequency will be focused.

Press 6] - to enter 6 GHz as the stop frequency. The "Points" will be focused.
Press -]~ to set the number of sweep points to 20. "Power" will be focused.
Press 8 ] - [x1] to set the power level to 8 dBm.

Press (¥ > - @ - @ - @ to focus on the "Start™ frequency of the third segment.
Press(6]-(-)-(0]-(o]-(0]-(0]-(o]-(0])-(0])-(o]-[1]-[Gin]toenter
6.000000001 GHz as the start frequency. "Stop" frequency will be focused.

Press(8]-[-]- - to enter 8.5 GHz as the stop frequency. "Points" will be
focused.

Press (3] - (0] - (x1] to set the number of sweep points to 30. "Power" will be focused.
Press [_6 ] - (x1] to set the power level to 6 dBm.

See Table 2-10 for the entire Segment Table setting for the E5071B (for serial prefix
MY421, or JP1KK).

E5071B Segment Table setting (for serial prefix MY421, or JP1KK)

Start Stop Points Power
1 300 kHz 4.25 GHz 50 10 dBm
2 4.250000001 GHz | 6 GHz 20 8 dBm
3 6.000000001 GHz | 8.5 GHz 30 6 dBm

aa.

ab.

ac.

ad.

E5071B (for serial prefix MY422. and above)

Press -[0])-[0]- to enter 300 kHz as the start frequency. ""Stop" frequency
will be focused.

Press (3] - to enter 3 GHz as the stop frequency. "Points" will be focused.
Press 3] - [ 5] - (x1] to set the number of sweep points to 35. "Power"” will be focused.
Press (1] - (0] - (x1] to set the power level to 10 dBm.

Press (¥ > - @ - @ - @ to focus on the "Start" frequency of the second segment.

Press (3]-(-]-(o]-(0])-(0]-(o]-(o])-(0]-(o]-(o]-(1])-(cn]toenter
3.000000001 GHz as the start frequency. "Stop" frequency will be focused.

Press (4]- ]~ - - to enter 4.25 GHz as the stop frequency. "Points"
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will be focused.
ae. Press (1] - 5] - (x1] to set the number of sweep points to 15. "Power" will be focused.
af. Press (9] - (x1] to set the power level to 9 dBm.

ag. Press (¥ - @ - @ - @ to focus on the "Start™ frequency of the third segment.

ah. Press (4] - (-] - (2] - (5]- (0] - (0] - (0] - [0]- (0] - (o] - (1] - (Gn] to enter
4.250000001 GHz as the start frequency. "Stop" frequency will be focused.

ai. Press(6]- to enter 6 GHz as the stop frequency. The "Points" will be focused.

aj. Press -0]- to set the number of sweep points to 20. "Power" will be focused.

ak. Press (7] - (x1] to set the power level to 7 dBm.
al. Press (¥ - @ - @ - @ to focus on the "Start" frequency of the fourth segment.

am.Press(6]--]-(0]-(0])-(0]-(0])-(0]-(0]-(0])-(0]-1])-[cm]toenter
6.000000001 GHz as the start frequency. "Stop" frequency will be focused.

an.Press (8]-[]- - to enter 8.5 GHz as the stop frequency. "Points" will be
focused.

a0. Press (3] - (0] - (x1] to set the number of sweep points to 30. "Power" will be focused.
ap. Press (5 ] - (x1] to set the power level to 5 dBm.

See Table 2-11 for the entire Segment Table setting for the E5071B (for serial prefix
MY422, and above).

E5071B Segment Table setting (for serial prefix MY422, and above)

Start Stop Points Power
1 300 kHz 3GHz 35 10 dBm
2 3.000000001 GHz | 4.25 GHz 15 9dBm
3 4.250000001 GHz | 6 GHz 20 7 dBm
4 6.000000001 GHz | 8.5 GHz 30 5dBm

NOTE

Table 2-11
Step 6.
Step 7.
Step 8.

NOTE

Press -& - - Q- A - (X (select Sweep Type) - to set

the Sweep type to Segment.

Response calibration
Press -do-Fo-F-(Foand to select Cal Kit.
Press (¥ > - (¥ > - (¥ > and to select 85032F.

If Cal Kit is set to 85032F*, press (¥, -G -Go- - to

select Restore Cal Kit.
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Step 9.

Step 10.
Step 11.
Step 12.

Table 2-12

Step 13.

Step 14.
Step 15.
Step 16.
Step 17.

Step 18.

Performance Tests
5. CROSSTALK TEST

Press -¥>and to select Calibrate function.
Press (¥ > - (¥ > and to select Response (Thru) calibration.

Press to go down to Select Ports menu.

Select 2-1 (S21) for the option 213/214/313/314 instruments and 3-2 (S32) for the option
413/414 instruments as shown in the first row in Table 2-12.

Select Ports settings for response calibration

Option
213/214 313/314 413/414
1 2-1(S21) 2-1(S21) 3-2 (S32)
2 1-2 (S12) 1-2 (S12) 2-3(S23)
3 Not required 3-2 (S32) 4-1 (S41)
4 Not required 2-3(S23) 1-4 (S14)

Press (¥ > and to perform Thru calibration. Wait until the calibration is completed.

Press (¥ > - (¥ > and to perform Done.
Change Select Ports setting as shown in the second row in Table 2-12.
Perform Step 13and 14.

For the option 213/214 instruments, skip to Step 20. For the option 313/314/413/414,
proceed to Step 18.

Response calibration for options 313, 314, 413 and 414 only

Connect the test equipment (N-N cable) as shown in Figure 2-13 (Opt. 313/314) and Figure
2-14 (Opt. 413/414).
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Figure 2-13 Response calibration setup for crosstalk test (Opt.313/314)
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Figure 2-14 Response calibration setup for crosstalk test (Opt.413/414)
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Step 19. Perform the response calibration for each of the Select Ports settings shown in the third
and fourth rows in Table 2-12.

Crosstalk measurement

Step 20. Press and verify that Correction is set to ON.

Step 21. Disconnect the N-N cable and connect an N-type coaxial Short termination to each test port
as shown in the following figures:
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Opt. 213/214: Figure 2-15
Opt. 313/314: Figure 2-16
Opt. 413/414: Figure 2-17

Figure 2-15 Crosstalk test setup (Opt. 213/214)
E5070B/5071B
gt =—r=
50 (9 Gaon
aa <> oobo
59 €9 3908
oo OO0 ooao
oo oo o4aad
- I
SHORT I M) SHORT
e5070bse013
Figure 2-16 Crosstalk test setup (Opt. 313/314)

E5070B/5071B
e ——]
aa oono
ao oabo

oo 0000
oo %? alalafa]
oo < ooog

aa Oa aoa
oo bao aooad

c = 999
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Figure 2-17 Crosstalk test setup (Opt. 413/414)
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Program or download the VBA test program shown in Program 2-1.
NOTE Also set a UserForm window to enable the test result output data to be displayed. An
example of the UserForm window is shown in Figure 2-18. Refer to the Agilent
E5070B/E5071B VBA Programmer's Guide for the UserForm setup procedure.
Press and select the following S-parameter from menu:
Option 213/214/313/314: S21
Option 413/414: S32
These parameters are shown in the first row in Table 2-13.
Table 2-13 S-parameter settings for crosstalk tests.

Option
213/214 313/314 413/414
1 S21 S21 S32
2 S12 S12 S23
3 Not required S32 S41
4 Not required S23 S14

Press -A)-d - - Ay - 4y (select Averaging Restart) to restart

the swept measurements. Wait until a trace for the average of 16 swept measurements is
displayed.
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NOTE

Figure 2-18

Program 2-1

Step 25.

Step 26.

Step 27.

Step 28.

Step 29.
Step 30.

Step 1.

Step 2.
Step 3.

Step 4.
Step 5.

Performance Tests
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The number of averaging times is displayed in the status bar of the measurement channel
window.

Press (Trigger] and [Enter ] to set the trigger operation to Hold mode.

Press to execute the test program. This test program searches the maximum
point of the trace for each of the following frequency ranges.

E5070B: 3 MHz to 3 GHz (one range only)
E5071B: 3 MHZ to 3 GHz, 3 GHz to 6 GHz, 6 GHz to 7.5 GHz and 7.5 GHz to
8.5 GHz (four ranges)

The test results are represented in dB and displayed in the VBA UserForm window as
shown in the display example below.

VBA UserForm window display example

CROSSTALK TEST [x]

frequency Ranges (Hz) MaxVal (dB)
3Mto 36 (H2): I
36106 G (Hz):
6 G to 7.5 G (Hz):
7.5G to 8.5 G (Hz):

Exit

Read the maximum value(s) and record them in the performance test record ("Test result
[dB]" column for the crosstalk test).

Press Exit button on the CROSSTALK TEST window.

Press - - to select the Continuous trigger mode.

Change the S-parameter setting in accordance with Table 2-13 (the second through fourth
rows) and perform Step 24 through Step 29.

Crosstalk test program

Coding procedure:
Press key.

Press to activate VBA Editor function.

Click Insert and select Module from pull-down menu. VBA Project - Modulel [Code]
window screen for coding a program will be displayed.

Input the test program shown below.
Save the test program with a proper file name.

Test Program:
Sub Main(Q)
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Dim Ver As String

Dim MaxValA As Variant

Dim MaxValB As Variant, MaxValC As Variant, MaxValD As Variant,
MaxValE As Variant

Ver = N

If Ver
SCPI.
SCPI.
SCPI.
SCPI.
SCPI.
SCPI.

ame

= "E5070B" Then

CALCulate(1) -PARameter (1) .SELect

CALCulate(1) .SELected.Function.TYPE = "MAX"

CALCulate(1) .SELected.Function.DOMain.STARt = 3000000#
CALCulate(1).SELected.Function.DOMain.STOP = 3000000000#
CALCulate(l) .SELected.Function.DOMain.STATe = True
CALCulate(l) .SELected.Function.EXECute

MaxValA = SCPI1.CALCulate(l).SELected.Function.DATA

frmCrossTalkl.txtVal .Text = CSng(20 * LoglO(MaxvalA(0)))

frmCrossTalkl.Show

Elself
SCPI.
SCPI.
SCPI.
SCPI.
SCP1.
SCPI.

Ver = "E5071B" Then

CALCulate(1) -PARameter (1) .SELect
CALCulate(1).SELected.Function.TYPE = "MAX"
CALCulate(1).SELected.Function.DOMain.STARt = 3000000#
CALCulate(1).SELected.Function.DOMain.STOP = 3000000000#
CALCulate(l) .SELected.Function.DOMain.STATe = True
CALCulate(l) .SELected.Function.EXECute

MaxValB = SCPI1.CALCulate(l).SELected.Function.DATA
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SCP1.CALCulate(l) .SELected.Function.DOMain.STARt = 3000000000#

SCPI.

SCPI.
SCPI.

CALCulate(1) .SELected.Function.DOMain.STOP = 6000000000#
CALCulate(l) .SELected.Function.DOMain.STATe = True
CALCulate(l) .SELected.Function.EXECute

MaxValC = SCPI1.CALCulate(l).SELected.Function.DATA

SCP1.CALCulate(1) .SELected.Function.DOMain.STARt = 6000000000#

SCPI1.CALCulate(1) .SELected.Function.DOMain.STOP = 7500000000#
SCPI.

CALCulate(1).SELected.Function.DOMain.STATe = True

Chapter 2
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SCPI.CALCulate(l).SELected.Function.EXECute
MaxValD = SCPI.CALCulate(1).SELected.Function.DATA

SCPI.CALCulate(l) .SELected.Function.DOMain_.STARt = 7500000000#
SCPI1.CALCulate(l) .SELected.Function.DOMain.STOP = 8500000000#

SCPI1.CALCulate(l) .SELected.Function.DOMain.STATe = True
SCPI.CALCulate(l).SELected.Function.EXECute
MaxValE = SCPI1.CALCulate(1).SELected.Function.DATA

frmCrossTalk2.txtVall.Text
frmCrossTalk2.txtVal2.Text
frmCrossTalk2.txtVal3.Text
frmCrossTalk2.txtVal4.Text
frmCrossTalk2.Show

End If

End Sub

Function Logl0(X)

Logl0 = Log(X) 7/ Log(10)

End Function

CSng (20
CSng (20
CSng (20
CSng(20

*

*

*

*

Logl0(MaxVvalB(0)))
Logl0(MaxvalC(0)))
Logl0(MaxvalD(0)))
Logl0o(MaxValE(0)))
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6. SYSTEM DYNAMIC RANGE TEST

Description

This test checks the system dynamic range for the receiver ports of the E5070B/E5071B.
The system dynamic range is tested by performing an "Isolation” measurement 16 times
with segment sweep points for specified frequency ranges (after the response and isolation
calibrations are performed) and calculating the RMS deviation value from the 16
measurement data for each sweep frequency point. The maximum RMS deviation value in
each frequency range is extracted to determine the system dynamic range performance.

Specification

Serial Prefix: MY421, or JP1KK
E5070B

95dB @ 23£5°C, 3 MHz to 1.5 GHz, IFBW 3 kHz
97dB @ 23 +5°C, 1.5 GHz to 3 GHz, IFBW 3 kHz
120dB @ 23 +5 °C, 3 MHz to 1.5 GHz, IFBW 10 Hz
122 dB @ 23 +5 °C, 1.5 GHz to 3 GHz, IFBW 10 Hz

E5071B

95dB @ 23 +5°C, 3 MHz to 1.5 GHz, IFBW 3 kHz
97dB @ 23+ 5°C, 1.5 GHz to 4 GHz, IFBW 3 kHz
93dB @ 23+5 °C, 4 GHz to 6 GHz, IFBW 3 kHz
88dB @ 23 +5°C, 6 GHz to 7.5 GHz, IFBW 3 kHz
81dB @ 23+5°C, 7.5 GHz to 8.5 GHz, IFBW 3 kHz
120dB @ 23 + 5 °C, 3 MHz to 1.5 GHz, IFBW 10 Hz
122dB @ 23 +5 °C, 1.5 GHz to 4 GHz, IFBW 10 Hz
118 dB @ 23 +5 °C, 4 GHz to 6 GHz, IFBW 10 Hz
113dB@ 23 +5°C, 6 GHz to 7.5 GHz, IFBW 10 Hz
106 dB @ 23 +5 °C, 7.5 GHz to 8.5 GHz, IFBW 10 Hz

Serial Prefix: MY422, and above
E5070B

95dB @ 23+5 °C, 3 MHz to 1.5 GHz, IFBW 3 kHz
97dB @ 23£5 °C, 1.5 GHz to 3 GHz, IFBW 3 kHz
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120dB @ 23+5°C, 3 MHz to 1.5 GHz, IFBW 10 Hz
122 dB @ 23+5°C, 1.5 GHz to 3 GHz, IFBW 10 Hz

E5071B

95dB @ 23+ 5 °C, 3 MHz to 1.5 GHz, IFBW 3 kHz
97dB @ 23+ 5 °C, 1.5 GHz to 3 GHz, IFBW 3 kHz
96 dB @ 23+ 5 °C, 3 GHz to 4 GHz, IFBW 3 kHz
92dB @ 23+ 5 °C, 4 GHz to 6 GHz, IFBW 3 kHz
87dB @ 23+5°C, 6 GHz to 7.5 GHz, IFBW 3 kHz
80dB @ 23+5°C, 7.5 GHz to 8.5 GHz, IFBW 3 kHz
120dB @ 23 +5 °C, 3 MHz to 1.5 GHz, IFBW 10 Hz
122 dB @ 23 +5°C, 1.5 GHz to 3 GHz, IFBW 10 Hz
121dB @ 23 +5 °C, 3 GHz to 4 GHz, IFBW 10 Hz
117dB @ 23 + 5 °C, 4 GHz to 6 GHz, IFBW 10 Hz
112 dB@ 23 +5 °C, 6 GHz to 7.5 GHz, IFBW 10 Hz
105dB @ 23 +5 °C, 7.5 GHz to 8.5 GHz, IFBW 10 Hz

NOTE The specification applies when the response and isolation calibration is performed and
averaging factor is 16.

Test equipment

Coaxial cable with Type-N (m) connectors, 61 cm (24 in) Agilent
N6314A(p/n
8120-8862)

Type-N(m) 50 Q Load termination (2 ea.) part of
Agilent
85032F/54D
/33E/50D
with Type-N
adapter

Procedure

Step 1. Connect a load termination to each test port as shown in the following figures:

Opt. 213/214: Figure 2-19
Opt. 313/314: Figure 2-20
Opt. 413/414: Figure 2-21

64 Chapter 2



Performance Tests
6. SYSTEM DYNAMIC RANGE TEST

Figure 2-19 Isolation calibration setup for system dynamic range test (Opt. 213/214)
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Figure 2-20 Isolation calibration setup for system dynamic range test (Opt. 313/314)
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Isolation calibration setup for system dynamic range test (Opt. 413/414)
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Step 2.

Step 3.
Step 4.

Step 5.

Press [Preset] and (Enter ] to initialize the E5070B/E5071B. And press - Power -

[5] - [x1] to set the power +5 dBm (FW 3.60 and above), and press - Power -
Auto Range to turn off Auto Power Range set function (FW 3.60 and above), and press

- Service Menu - Init Src Ctrl to turn off Initial Source Port Control function (FW
3.54 and above).

Press and select Lin Mag from display format menu.

Set the controls as follows:

Control settings Key strokes
IF Bandwidth: 10 Hz - IF Bandwidth - -(0]-
Averaging: ON %) - & - & (select Averaging) -

Averaging factor now is set to 16 (preset value).

Set the test frequencies using the Segment Table as follows:

a. Press - - - Q- - (X - (I (select Edit Segment
Table) - [ Enter ].

The first "Start" frequency entry box in the Segment Sweep table will be focused.
b. Press in the ENTRY block. The softkey menu title area is displayed in blue.

c. Press (¥ > - (¥ (select List Power) - to set the List Power function to ON.
The row (Power) for setting appears in the segment table.

d. Press in the ENTRY block. The window frame of the segment table is
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displayed as bright.
e. For the E5070B, proceed to the next Step f. For the E5071B, skip to Step j or Step x.
E5070B

f. Press(3)-(0]-(0]- to enter 300 kHz as the start frequency. "Stop" frequency
will be focused.

g. Press(3]- to enter 3 GHz as the stop frequency. "Points" will be focused.
h. Press 5] -[0]- (x1]to set the number of sweep points to 50. "Power" will be focused.

N
i. Press(1]-(0]- (x1]to set the power level to 10 dBm. f
)
See Table 2-14 for the entire Segment Table setting for the E5070B. §
(@]
E5070B Segment Table setting °
D
(2]
Start Stop Points Power
1 300 kHz 3 GHz 50 10 dBm

E5071B (for serial prefix MY421. or JP1KK)

J. Press(3]-(0])-[0]- to enter 300 kHz as the start frequency. "Stop" frequency
will be focused.

K. Press (4]-[-]-(2]- - to enter 4.25 GHz as the stop frequency. "Points"
will be focused.

I. Press (5] -[0]-[x1]to set the number of sweep points to 50. "Power" will be focused.

m. Press (1] - (0] - [x1]to set the power level to 10 dBm.

n. Press (¥ > - @ - @ - @ to focus on the "Start™ frequency of the second segment.

0. Press (4]-]- 2]-(5]- (2]~ ()- (- (- (0] - (@] - (1] - (&/n] to enter
4.250000001 GHz as the start frequency. "Stop" frequency will be focused.

p. Press(6]- to enter 6 GHz as the stop frequency. The "Points” will be focused.

g. Press -]~ to set the number of sweep points to 20. "Power" will be focused.

r. Press[8]- (x1]to set the power level to 8 dBm.

s. Press (¥ - @ - @ - @ to focus on the "Start" frequency of the third segment.

t. Press(6]-(-]-(0]-(0]-(0]-(0]-(0]-(0]-(0]-(0]-[1]-(Gin]toenter
6.000000001 GHz as the start frequency. "Stop" frequency will be focused.

u. Press(8]-[-]- - to enter 8.5 GHz as the stop frequency. "Points" will be
focused.

V. Press [ 3]- (0] - (x1]to set the number of sweep points to 30. “Power” will be focused.
w. Press (6] - (x1]to set the power level to 6 dBm.
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See Table 2-15 for the entire Segment Table setting for the E5071B (for serial prefix
MY421, or JP1KK).

E5071B Segment Table setting (for serial prefix MY421, or JP1KK)

Start Stop Points Power
1 300 kHz 4.25 GHz 50 10 dBm
2 4.250000001 GHz | 6 GHz 20 8 dBm
3 6.000000001 GHz | 8.5 GHz 30 6 dBm

aa.

ab.

ac.

ad.

ae.

af.

ag.
ah.

ai.

aj.

ak.

al.

E5071B (for serial prefix MY422. and above

Press -[0])-[0]- to enter 300 kHz as the start frequency. "Stop" frequency
will be focused.

Press - to enter 3 GHz as the stop frequency. "Points” will be focused.

Press (3] - 5] - [x1] to set the number of sweep points to 35. "Power" will be focused.
Press (1] - (0] - (x1] to set the power level to 10 dBm.

Press (¥ - @ - @ - @ to focus on the "Start™ frequency of the second segment.
Press (3]-(-]-(o]-(0])-(0]-(o]-(0])-(0])-(o]-(o]-(1]-(cn]toenter
3.000000001 GHz as the start frequency. "Stop" frequency will be focused.

Press (4]-]- - - to enter 4.25 GHz as the stop frequency. "Points"

will be focused.
Press (1] - (5] - (x1] to set the number of sweep points to 15. "Power" will be focused.
Press (9] - (x1] to set the power level to 9 dBm.

Press (¥ > - @ - @ - @ to focus on the "Start" frequency of the third segment.

Press (4]- - ]-(2]-(5])-(o]-(o)-(2]-(o])-(o]-(0]-[1]-(cmn]toenter
4.250000001 GHz as the start frequency. "Stop" frequency will be focused.

Press (6] - to enter 6 GHz as the stop frequency. The "Points" will be focused.
Press (2] - (0] - (x1] to set the number of sweep points to 20. "Power" will be focused.

Press (7] - (x1] to set the power level to 7 dBm.

Press (¥ > - @ - @ - @ to focus on the "Start™ frequency of the fourth segment.

am.Press(6]-(-])-(0]-(0)-(0]-(0])-(0]-(0]-(0o]-(0]-(1]-[cm]toenter

an.

ao.

6.000000001 GHz as the start frequency. "Stop" frequency will be focused.

Press(8])-(-]-(5]- to enter 8.5 GHz as the stop frequency. "Points" will be
focused.

Press (3] - (0] - (x1] to set the number of sweep points to 30. "Power" will be focused.
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ap. Press (5 ] - (x1] to set the power level to 5 dBm.

See Table 2-16 for the entire Segment Table setting for the E5071B (for serial prefix
MY422, and above).

E5071B Segment Table setting (for serial prefix MY422, and above)

NOTE

Table 2-17

Start Stop Points Power
1| 300kHz 3 GHz 35 10 dBm .
2 | 3.000000001GHz | 425GHz | 15 9 dBm o
3 | 4250000001 GHz | 6 GHz 20 7dBm %
4 | 6000000001 GHz | 85 GHz 30 5 dBm 8
3

Press - - - A - (X - (X (select Sweep Type) - to set

the Sweep type to Segment.

Response (Thru) calibration
Press -3 -3-3F> -3 and to select Cal Kit.
Press (¥ > - (¥ > - (¥ > and to select 85032F.

If Cal Kit is set to 85032F*, press (¥ > , A -F - - - to

select Restore Cal Kit.

Press -&>and to select Calibrate function.
Press (¥ > - (¥ > and to select Response (Thru) calibration.

Press to go down to Select Ports menu.

Select 2-1 (21) for the option 213/214 instruments and 3-2 (S32) for the option
313/314/413/414 instruments as shown in the first row in Table 2-17.

Select Ports settings for response calibration

Option
213/214 313/314 413/414
1 2-1(S21) 3-2(S32) 3-2(S32)
2 1-2 (S12) 2-3(523) 2-3(S23)
3 Not required 2-1(S21) 4-1 (S41)
4 Not required 1-2 (S12) 1-4 (S14)

Step 13. Press (¥ > - (¥ > and to perform Isolation calibration. Wait until the calibration is

completed.
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Step 14. Disconnect the load and connect the N-N cable as shown in the following figures.

Opt. 213/214: Figure 2-22
Opt. 313/314: Figure 2-23
Opt. 413/414: Figure 2-24

Figure 2-22 Thru calibration setup for system dynamic range test setup (Opt. 213/214)
E5070B/5071B
o0
aa 0oano
aa oabo

00 &> 0000
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o0 ba aoad

N(m)-N(m) Cable
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Figure 2-23 Thru calibration setup for system dynamic range test setup (Opt. 313/314)
E5070B/5071B
6
aa 0oono
aa oobo

00 &y 0000
OO 4 000D
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oo oa ooa
oo oo ao4aad
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Figure 2-24
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Thru calibration setup for system dynamic range test setup (Opt. 413/414)
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N(m)-N(m) Cable
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NOTE

Step 15.
Step 16.

Step 17.

Step 18.

Step 19.
Step 20.

Step 21.

Step 22.

Step 23.

To avoid possible variance in measured values, do not touch or move the N-N cable during
measurements.

Press (4 » and to perform Thru calibration. Wait until the calibration is completed.

Press (¥ > - (¥ > - to perform Done.

Press (4 » - (4 » - (4 to select Select Ports (in reference to the position of Done) and
press [Enter ],

Change Select Ports setting as shown in the second row in Table 2-17.

Press (¥ - to perform Thru calibration. Wait until the calibration is completed.

Disconnect the N-N cable and connect the Load termination to each test port as shown in
the following figures.

Opt. 213/214: Figure 2-19
Opt. 313/314: Figure 2-20
Opt. 413/414: Figure 2-21

Press (¥ > and to perform Isolation calibration.

Press (¥ > and to perform Done.

System dynamic rang measurement for select ports setting as shown in the first and
second row in Table 2-17

Press and verify that Correction is set to ON.
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Step 24.

NOTE

Step 25.
NOTE

Step 26.
Table 2-18

Step 27.

Performance Tests
6. SYSTEM DYNAMIC RANGE TEST

Press -* - & - &) (select Averaging) - to set the Averaging function
to OFF.

Be sure to set the Averaging function to OFF.

Program or download the test program shown in Program 2-2.

Also set a UserForm window to enable the test result output data to be displayed. An
example of the UserForm window is shown in Figure 2-25. Refer to the Agilent
E5070B/E5071B VBA Programmer's Guide for the UserForm setup procedure.
Press and select the following S-parameter from menu:

Option 213/214: S21
Option 313/314/413/414: S32

These parameters are shown in the first row in Table 2-18.

S-parameter settings for system dynamic range test

Option
213/214 313/314 413/414
1 S21 S32 S32
2 S12 S23 S23
3 Not required S21 S41
4 Not required S12 S14

Press to run the test program. This test program repeats a swept measurement 16
times, calculates the RMS deviation from the 16 measurement values at each sweep
frequency point, and extracts the maximum deviation value for each of the following
frequency ranges:

E5070B: 3 MHz to 1.5 GHz and 1.5 GHz to 3 GHz (2 ranges)
E5071B: (for serial prefix MY421, or JP1KK)

3 MHz to 1.5 GHz, 1.5 GHz to 4 GHz, 4 GHz to 6 GHz, 6 GHz to 7.5
GHz and 7.5 GHz to 8 GHz (5 ranges)

E5071B: (for serial prefix MY422, and above)

3 MHz to 1.5 GHz, 1.5 GHz to 3 GHz, 3 GHz t0 4 GHz, 4 GHz to 6
GHz, 6 GHz to 7.5 GHz and 7.5 GHz to 8 GHz (6 ranges)

The maximum deviation value in each frequency range is represented in dB and displayed
in the VBA UserForm window as shown in the display example below.
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Figure 2-25

Figure 2-26

Step 28.

Step 29.

Step 30.

Step 31.

Step 32.

Step 33.

Performance Tests
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VBA UserForm window display example

requency Ranges (Hz
3Mto 1.5G (Hz):
1.5G to 3G (Hz):
3G to 4G (Hz):
4G to 6 G (Hz):
66t 7.56 (H2): BN
7.56 to 8.5 G (Hz):

BExit |

e5070bse7001

Record the maximum RMS deviation values in the performance test record ("Test result
[dB]" column for the system dynamic range test).

Press Exit button on the SYSTEM DYNAMIC RANGE TEST window.

Press - -(3]- to change the IF Bandwidth setting to 3 kHz and
perform Step 27 through 29.

Press - - (1] - (0] - x1] to change the IF Bandwidth setting to 10 Hz ,
change the S-parameter setting as shown in the second row in Table 2-18 and perform Step
27 through 30.

For the option 313/314/413/414, proceed to Step 33.
Response (Thru) calibration for options 313, 314. 413 and 414 onl

Connect the Load termination to each test port as shown in Figure 2-26 (Opt. 313/314) and
Figure 2-27 (Opt. 413/414).

Isolation calibration setup for system dynamic range test (Opt. 313/314)

E5070B/5071B
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5 = @0

LOAD
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Figure 2-27 Isolation calibration setup for system dynamic range test (Opt. 413/414)
E5070B/5071B
oS ==
aa oooo
[an[em} gabo

LOAD
e5070bse020
Step 34. Set the controls as follows:
Control settings Key strokes
IF Bandwidth: 10 Hz - IF Bandwidth - -(0]-
Averaging: ON 4 -4y - A (select Averaging) -

Averaging factor now is set to 16 (preset value).

Step 35. Press -(¥>and to select Calibrate function.

Step 36. Press (¥ > - (¥ > and to select Response (Thru) calibration.

Step 37. Press to go down to Select Ports menu.

Step 38. Select 2-1 (21) for the option 313/314 instruments and 4-1 (S41) for the option 413/414
instruments as shown in the third row in Table 2-19.

Table 2-19 Select Ports settings for response calibration
Option
213/214 313/314 413/414
1 2-1(S21) 3-2 (S32) 3-2 (S32)
2 1-2 (S12) 2-3(S23) 2-3 (S523)
3 Not required 2-1(S21) 4-1 (S41)
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Table 2-19 Select Ports settings for response calibration
Option
213/214 313/314 413/414
4 Not required 1-2 (S12) 1-4 (S14)

Step 39. Press (¥ > - (¥ > and to perform Isolation calibration. Wait until the calibration is

comleted. N
o
Step 40. Disconnect the load and connect the N-N cable as shown in the following figures. %
Opt. 313/314: Figure 2-28 §
Opt. 413/414: Figure 2-29 =
(0]
Figure 2-28 Thru calibration setup for system dynamic range test setup (Opt. 313/314) §
E5070B/5071B
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aa oooo
[an[em} ganpo

0Oa &, 0000
OO @« 0000
oo & ogog
00 OO0 oaa
00 Do 0a0
0 = ® @ O

L

N(m)-N(m) Cable

e5070bse007
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Figure 2-29
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Thru calibration setup for system dynamic range test setup (Opt. 413/414)
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e5070bse012

Step 41.
Step 42.

Step 43.

Step 44.

Step 45.
Step 46.

Step 47.

Step 48.

Step 49.

Step 50.

NOTE

Press 4 » and to perform Thru calibration. Wait until the calibration is completed.

Press (¥ > - (¥ > - to perform Done.

Press (4 » - (4 » - (4 to select Select Ports (in reference to the position of Done) and
press (Enter ],

Change Select Ports setting as shown in the fourth row in Table 2-19.

Press (¥ > - to perform Thru calibration.

Disconnect the N-N cable and connect the Load termination to each test port as shown in
the following figures.

Opt. 313/314: Figure 2-26
Opt. 413/414: Figure 2-27

Press (¥ > and to perform Isolation calibration.
Press (¥ > and to perform Done.

System dynamic rang measurement for select ports setting as shown in the third and
fourth row in Table 2-19

Press and verify that Correction is set to ON.

Press -*)- &y - &) (select Averaging) - to set the Averaging function
to OFF.

Be sure to set the Averaging function to OFF.
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Step 51. Press and select the following S-parameter from menu:

Option 313/314: S21
Option 413/414: s41

These parameters are shown in the third row in Table 2-20.

Table 2-20 S-parameter settings for system dynamic range test
Option

N
213/214 313/314 413/414 Y
1 s21 532 S32 g
2 s12 s23 523 5
(0]
3 Not required S21 S41 o
(2]

4 Not required S12 S14

Step 52. Press to run the test program.

Figure 2-30 VBA UserForm window display example

S5YSTEM DYNAMIC RANGE TEST E

3Mto 1.5G (Hz):
1.5G to 3G (Hz):
3G to 4G (Hz):
4G to 6 G (Hz):
66t 7.56 (H2): BN
7.56 to 8.5 G (Hz):

BExit |

e5070bse7001

Step 53. Record the maximum RMS deviation values in the performance test record (" Test result
[dB]" column for the system dynamic range test).

Step 54. Press Exit button on the SYSTEM DYNAMIC RANGE TEST window.

Step 55. Press - -(3])- to change the IF Bandwidth setting to 3 kHz and
perform Step 52 through 54.

Step 56. Press - - (1] - (o] - [x1] to change the IF Bandwidth setting to 10 Hz
change the S-parameter setting as shown in the fourth row in Table 2-20and perform Step
52 through 55.

System Dynamic Range test program

Coding procedure:
Step 1. Press key.

Step 2. Press to activate VBA Editor function.
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Program 2-2

Step 3.

Step 4.

Step 5.

Performance Tests
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Click Insert and select Module from pull-down menu. VBA Project - Modulel [Code]
window screen for coding a program will be displayed.

Create the test program. The sample program is show below. (if serial prefix MY 422, and
above)

Save the test program with a proper file name.

Test program:
Sub MainQ)

Dim Val(15) As Variant, X() As Double, Y() As Double, Rms As
Variant

Dim 1 As Integer, J As Integer, K As Integer, Dmy As Long
Dim Ver As String, Buff As String
Dim MaxValA As Variant, MaxValB As Variant

Dim MaxValC As Variant, MaxValD As Variant, MaxValE As Variant,
MaxValF As Variant, MaxValG As Variant, MaxValH As Variant

Ver = Name

I Ver = "E5070B" Then
Count = 99

ReDim X(Count)

ReDim Y(Count)

Elself Ver = "E5071B" Then
Count = 199

ReDim X(Count)

ReDim Y(Count)

End If

SCP1.TRIGger.SEQuence.Source = ""BUS"
SCPI1_INITiate(1).CONTinuous = True

For 1 = 0 To 15

SCPI.TRIGger .SEQuence.SINGle

Dmy = SCPI.1EEE4882_.0PC

SCPI.CALCulate(l) .PARameter (1) .SELect

Val (1) = SCPI.CALCulate(l).SELected.DATA.FDATa
Next |
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For J = 0 To Count
X)) = Vval(0)@@ ~ 2
Next J

For J = 0 To Count

For 1 =1 To 15
X)) = X@@) + val(h)@) »~ 2 z
Next 1 %
Y(J) = Sqr(X(J) 7/ 16) g
Next J §
7

SCPI.INITiate(1).CONTinuous = False

Rms = CVar(Y)

SCPI1.CALCulate(1) .SELected.DATA_FDATa = Rms
SCP1.DISPlay.WINDow(1) -TRACe.Y.SCALe .AUTO

IT Ver = "E5070B" Then
SCPI1.CALCulate(1) .PARameter (1) .SELect
SCP1.CALCulate(1) .SELected.Function.TYPE = "MAX"
SCPI1.CALCulate(1) .SELected.Function.DOMain.STARt = 3000000#
SCP1.CALCulate(l1) -SELected.Function_DOMain_.STOP = 1500000000#
SCP1.CALCulate(l) .SELected.Function.DOMain.STATe = True
SCP1.CALCulate(l) .SELected.Function.EXECute
MaxValA = SCPI.CALCulate(l).SELected.Function.DATA

SCPI1.CALCulate(1) .SELected.Function.DOMain.STARt = 1500000000#
SCP1.CALCulate(1) .SELected.Function.DOMain_.STOP = 3000000000#
SCP1.CALCulate(l) .SELected.Function.DOMain.STATe = True
SCP1.CALCulate(l) .SELected.Function.EXECute

MaxValB = SCPI.CALCulate(l).SELected.Function.DATA

frmDynamicRangel.txtVall.Text = CSng(20 * LoglOo(MaxVvalA(0)))
frmDynamicRangel.txtVal2_Text = CSng(20 * LoglOo(MaxVvalB(0)))

frmDynamicRangel . Show

Elself Ver = "E5071B" Then
SCPI1.CALCulate(1) .PARameter (1) .SELect
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SCPI.CALCulate(l).SELected.Function.TYPE = "MAX"
SCPI1.CALCulate(l) .SELected.Function.DOMain.STARt = 3000000%#
SCPI .CALCulate(l) .SELected.Function.DOMain.STOP = 1500000000#
SCPI.CALCulate(l) .SELected.Function.DOMain.STATe = True
SCPI.CALCulate(l) .SELected.Function.EXECute

MaxValC = SCPI.CALCulate(l).SELected.Function.DATA

SCPI1.CALCulate(l).SELected.Function.DOMain.STARt = 1500000000#
SCPI.CALCulate(l).SELected.Function.DOMain.STOP = 3000000000#
SCPI.CALCulate(l) .SELected.Function.DOMain.STATe = True
SCPI.CALCulate(l) .SELected.Function.EXECute

MaxValD = SCPI.CALCulate(l).SELected.Function.DATA

SCPI.CALCulate(l).SELected.Function.DOMain.STARt = 3000000000#
SCPI1.CALCulate(l).SELected.Function.DOMain.STOP = 4000000000#
SCPI.CALCulate(l) .SELected.Function.DOMain.STATe = True
SCPI.CALCulate(l) .SELected.Function.EXECute

MaxValE = SCPI.CALCulate(l).SELected.Function.DATA

SCPI.CALCulate(l).SELected.Function.DOMain.STARt = 4000000000#
SCPI1.CALCulate(l).SELected.Function.DOMain.STOP = 6000000000#
SCPI.CALCulate(l) .SELected.Function.DOMain.STATe = True
SCPI.CALCulate(l) .SELected.Function.EXECute

MaxValF = SCPI.CALCulate(l).SELected.Function.DATA

SCPI1.CALCulate(l).SELected.Function.DOMain.STARt = 6000000000#
SCPI.CALCulate(l).SELected.Function.DOMain.STOP = 7500000000#
SCPI.CALCulate(l) .SELected.Function.DOMain.STATe = True
SCPI.CALCulate(l) .SELected.Function.EXECute

MaxValG = SCPI.CALCulate(l).SELected.Function.DATA

SCPI1.CALCulate(l).SELected.Function.DOMain.STARt = 7500000000%#
SCPI1.CALCulate(l).SELected.Function.DOMain.STOP = 8500000000#
SCPI.CALCulate(l) .SELected.Function.DOMain.STATe = True

SCPI .CALCulate(l) .SELected.Function.EXECute

MaxValH = SCPI.CALCulate(l).SELected.Function.DATA

frmDynamicRange2.txtVall.Text = CSng(20 * LoglOo(MaxVvalC(0)))
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frmDynamicRange2.txtVal2.Text = CSng(20
frmDynamicRange2.txtVal3.Text = CSng(20
frmDynamicRange2.txtVal4._Text = CSng(20
frmDynamicRange2.txtVal5.Text = CSng(20
frmDynamicRange2.txtVal6.Text = CSng(20

frmDynamicRange2 . Show

Else

*

*

*

*

*

Performance Tests
6. SYSTEM DYNAMIC RANGE TEST

Loglo(MaxValD(0)))
Logl0(MaxValE(0)))
Loglo(MaxValF(0)))
Loglo(MaxValG(0)))
Loglo(MaxValH(0)))

Buff = MsgBox("Error: This program is designed for the
E5070B/E5071B, then please use the corresponding programs.™,

vbOKONnly, "SYSTEM DYNAMIC RANGE TEST'™)

End If

End Sub

Chapter 2
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NOTE

Table 2-21
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7. DYNAMIC ACCURACY TEST

Description

This test checks the dynamic accuracy of the E5070B/E5071B. The dynamic accuracy is
tested at 1.195 GHz for each receiver port using the Agilent Z5623A (with option HO1)
Dynamic Accuracy Test Kit. A block diagram of the Z5623A is shown in Figure 2-31. The
1.195 GHz source signal of the E5070B/E5071B goes through the Z5623A's first
attenuator variable from 0 dB to 11 dB in 1 dB steps and second attenuator variable up to
100 dB in 10 dB steps and is measured with the receiver port. The test procedure checks
the measured receiver-input power for each 5 dB increment in the range from 10 dBm to
100 dBm. The ratios of the measured receiver-input powers to the reference input level of
-10 dBm are calculated and compared to the attenuation values of the Z5623A. The 1.195
GHz signal flow is split with a power splitter present between the two attenuators in the
Z5623A and measured with an external power meter to calibrate the attenuated power
level.

Since the dynamic accuracy does not have frequency dependence, this test is performed at
1.195 GHz only.

Dynamic accuracy specification: @ 23° + 5°C

Input level Dynamic Input level Dynamic
(dBm) accuracy (dBm) accuracy
(dB) (dB)

10 0.207 -50 0.091

5 0.075 -55 0.106

0 0.042 -60 0.125

-5 0.031 -65 0.151
-10 0.024 -70 0.189
-15 0.030 -75 0.248

-20 0.035 -80 0.346

-25 0.040 -85 0.509

-30 0.045 -90 0.785

-35 0.056 -95 1.248

-40 0.067 -100 2.008

-45 0.078

Test Equipment

Power meter

Agilent E4419A/B
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Power sensor Agilent 8482A
Dynamic Accuracy Test Kit Agilent Z5623A w/Opt.
HO1
6 dB fixed attenuator Agilent 8491A w/Opt. 006
and H60
Coaxial cable with N-type (m) connectors, 61 cm (24 Agilent N6314A (p/n
in), 2 ea. 8120-8862)
N
GPIB controller (or PC with GPIB Interface Card) Y
GPIB Interconnection Cable Agilent 10833A/B g
QO
>
(@]
Procedure ®
D
(2]

Step 1. Connect the power sensor to the power meter. Calibrate the power meter for the power
sensor used.

Step 2. Connect the test equipment as shown in the following figures:

Option 213/214: Figure 2-32
Option 313/314: Figure 2-33
Option 413/414: Figure 2-34

Figure 2-31 Agilent Z5623A block diagram
0-11 dB 1;??
Microwave Attenuator b s ,
1dB Ste p Power Sensor
Isolator P J\ Power Meter

(N gL
Network : H |
Analyzer Source O O I A1l /g( —> ,erel;\;;z:akr

| Receiver
+154B b 0-110dB A2

Attenuator
10dB Step

e5070ase045
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Figure 2-32
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Dynamic accuracy test setup (Opt. 213/214)
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Figure 2-33

Dynamic accuracy test setup (Opt. 313/314)
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Figure 2-34
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Dynamic accuracy test setup (Opt. 413/414)
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NOTE

To avoid possible variance in measured values, do not touch or move the N-N cable during
measurements.

NOTE

Do not touch the power sensor during measurements.

Power meter zero adjustment

NOTE

This adjustment is required to subtract residual noise power of the Z5623A from the
subsequent signal power measurements.

Step 3. Set the first attenuator (A1) of the Z5623A to 11 dB and the second attenuator (A2) to 110
dB by executing the following GPIB control command:

GPIB:

OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=11"
OUTPUT 712; "at_b=110"

Step 4. Press (Preset] and (Enter ] to initialize the E5070B/E5071B. And press St Setn ] - power -
Auto Range to turn off Auto Power Range set function (FW 3.60 and above), and press

System] - Servise - Init Src Ctrl to turn off Initial Source Port Control function (FW 3.54
and above).
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Step 5.

Step 6.

Step 7.
Step 8.

Step 9.

Step 10.

Step 11.
Step 12.

Step 13.
Step 14.
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Set the controls as follows:

Control settings Key strokes

Center frequency: 50 MHz - -(0]-

Frequency span: 0 Hz -[0]-
IF Bandwidth: 10 Hz CAvg - (Enter) - (1] - (0] - [x1]
Source power: -4 dBm (Sweep Setup ] - Enter | - - -

Wait for the power meter reading to settle and perform zero adjustment of the power meter.

Dynamic accuracy tests at -10 dBm to -100dBm

Press and select Log Mag from display format menu.

Set the controls as follows:

Control settings Key strokes

Center frequency: 1.195 - -[]- -(o]- -
GHz

Frequency span: 0 Hz -(0)-

Number of points: 15 -3 - E> - E> - (> (select Points )

Press (Marker Foin ) - (3> - (0> - (0> - (0 - 3 - F - F - [Enter ] to set
Statistics function to ON.

Set Port Char function to OFF in accordance with the following procedure:

a. Press(System) - (¥ - (¥ - (I35 -F> - -5 -5 - F> - (I (select
Service Menu), (Enter ],

b. Press(¥>-{¥>-{¥>-{F>-{F>-{¥>-{¥> (select Service Functions),
(Ever ]

c. The E5070B/E5071B will once prompt you a password entry for the access to the
Service Functions. Enter the password: kid

d. Press (¥ > - (¥ > (select System Calibration), (Enter ].
e. Press (¥ > - (¥ > - ¥ (select Port Char), to set the Port Char to OFF.
Perform Return and press (4 » - (4 (select Measure (SVC)), [Enter ],

Select T2 from the Measure (SVC) menu.

Press and select S21 from S-parameter menul.

Set the first attenuator (A1) of the Z5623A to 0 dB and the second attenuator (A2) to 10 dB
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Step 15.

NOTE

Step 16.
Step 17.

Step 18.
Step 19.

Step 20.

Step 21.
Step 22.

NOTE

Step 23.

Step 24.
Step 25.
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by executing the following GPIB control command:
GPIB:

OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=0"
OUTPUT 712; "at_b=10"

Adjust the source power for 0 dBm on the power meter display. Wait for power meter
reading to settle when verifying the adjustment result.

Since the source power resolution is 0.05 dB, adjust for the nearest possible value to 0
dBm.
Press - & - to make a Single sweep measurement.

Record the value of the source power setting in the calculation sheet ("Power setting [dB]"
column for the dynamic accuracy test). The record starts from DA10 row.

Record the power meter reading in the calculation sheet ("Pm [dB]" column).

Read the mean value of the T2(S21) displayed in the upper left corner of the graphic
display and record it in the calculation sheet (*Tx [dB]" column).

Set the first attenuator (A1) of the Z5623A to 5 dB by executing the following GPIB
control command:

GPIB:

OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=5"
OUTPUT 712; "at_b=10"

The total attenuation for the A1 and A2 attenuators is 15 dB.

Perform Step 16 through 19

Calculate the dynamic accuracy for -15 dBm using the following equation:
D.A. = ( Tx@ DA15) - (Tx @ DA10) - (Pm @ DA15) + (Pm @ DA10)

The records for -10 dBm are used as the reference values in the dynamic accuracy
calculation.

Record the calculated value in the calculation sheet ("Running D.A. [dB]" column for
DA15).

Record the same value in the "True D.A. [dB]" column in the calculation sheet.

Set the first attenuator (A1) of the Z5623A to 10 dB by executing the following GPIB
control command:

GPIB:

OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=10"
OUTPUT 712; "at_b=10"
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Step 26.
Step 27.

Step 28.

Step 29.

NOTE
Step 30.
Step 31.
Step 32.
Step 33.

NOTE

NOTE

Step 34.
Step 35.

Step 36.
Step 37.

Performance Tests
7. DYNAMIC ACCURACY TEST

The total attenuation for the Al and A2 attenuators is 20 dB.

Perform Step 16 through 19.

Calculate the dynamic accuracy for -20 dBm using the following equation:
D.A. = (Tx @ DA20) - (Tx @ DA10) - (Pm @ DA20) + (Pm @ DA10)

Record the calculated value in the calculation sheet ("Running D.A. [dB]" and "True D.A.
[dB]" columns for DA20).

Set the first attenuator (A1) of the Z5623A to 0 dB and the second attenuator (A2) to 20 dB
by executing the following GPIB control command:

GPIB:

OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=0"
OUTPUT 712; "at_h=20"

This attenuator state is named DA20a. The following Steps 30 through 32 are performed to
equalize the receiver port input levels for the DA20 and DA20a.

Perform Step 13 through 24.

Calculate the difference in Tx [dB] values for the DA20 and DA20a by using the following
equation:

A (Tx [dB]) = ( Tx [dB] @ DA20a) - ( Tx [dB] @ DA20)

Press - - to make a Continuous sweep measurement.
Adjust the source power for the following value on the power meter display.
Target value = (Pm [db] @ DA20a) - A ( Tx [dB])

It will be possible to promptly approximate the source power to the target value by
decreasing the source power setting by A ( Tx ) from that for the DA20.

After this adjustment is performed, the state is named DA20b.

Perform Step 16 through 19.

Set the first attenuator (A1) of the Z5623A to 5 dB by executing the following GPIB
control command:

GPIB:

OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=5"
OUTPUT 712; "at_h=20"

Perform Step 16 through 19.
Calculate the dynamic accuracy for -25 dBm using the following equation:

D.A. = (Tx @ DA25) - (Tx @ DA20b) - (Pm @ DA25) + (Pm @ DA20b)
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Step 38.

Step 39.

NOTE

Table 2-22

Step 40.
Step 41.

Step 42.
Step 43.

Step 44.

Step 45.

Step 46.
Step 47.

Performance Tests
7. DYNAMIC ACCURACY TEST

Record the calculated D.A. in the calculation sheet ("Running D.A. [dB]" column for
DA25).

Calculate the true dynamic accuracy using the following equation:
True D.A. = (Running D.A. [dB] @ DA25) + (True D.A. [dB] @ DA20)
When the A2 decade attenuator setting is increased from X dB to X+10 dB, calculate the
True D.A. value as follows:
True D.A. (X+10) = Running D.A. (X+10) + True D.A. (X)
Where  True D.A. (X+10): True D.A. value when A2=X+10 dB,
Running D.A. (X+10): Running D.A. value when A2=X+10 dB
True D.A. (X): True D.A. value when A1=10 dB and A2=X dB
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Record the true D.A. in the calculation sheet ("True D.A." column for DA25).

Set the first attenuator (A1) of the Z5623A to 10 dB by executing the following GPIB
control command:

GPIB:

OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=10"
OUTPUT 712; "at_b=20"

Perform Step 16 through 19.
Calculate the dynamic accuracy for -30 dBm using the following equation:
D.A. = (Tx @ DA30) - (Tx @ DA20b) - (Pm @ DA30) + (Pm @ DA20b)

Record the calculated D.A. in the calculation sheet ("Running D.A. [dB]" column for
DA30).

Calculate the true dynamic accuracy using the following equation:
True D.A. = (Running D.A. [dB] @ DA30) + (True D.A. [dB] @ DA20)
Record the true D.A. in the calculation sheet ("True D.A." column for DA30).

Subsequently perform Step 29 through 45 for the attenuator settings of 35 dB to 100 dB
(DA30a to DA100) shown in Table 2-22.

Z5623A attenuator settings

Al setting A2 setting GPIB command
[dB] [dB]
DA10 0 10 OUTPUT 712; "amp_in"

OUTPUT 712; "at_a=0"
OUTPUT 712; "at_b=10"

DA15 5 10 OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=5"
OUTPUT 712; "at_b=10"
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Z5623A attenuator settings

Al setting
[dB]

A2 setting
[dB]

GPIB command

DA20

10

10

OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=10"
OUTPUT 712; "at_b=10"

DA20a

20

OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=0"
OUTPUT 712; "at_b=20"

DA25

20

OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=5"
OUTPUT 712; "at_b=20"

DA30

10

20

OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=10"
OUTPUT 712; "at_b=20"

DA30a

30

OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=0"
OUTPUT 712; "at_b=30"

DA35

30

OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=5"
OUTPUT 712; "at_b=30"

DA40

10

30

OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=10"
OUTPUT 712; "at_b=30"

DA40a

40

OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=0"
OUTPUT 712; "at_b=40"

DA45

40

OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=5"
OUTPUT 712; "at_b=40"

DA50

10

40

OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=10"
OUTPUT 712; "at_b=40"

DAb50a

50

OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=0"
OUTPUT 712; "at_b=50"

DA55

50

OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=5"
OUTPUT 712; "at_b=50"

DAG0

10

50

OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=10"
OUTPUT 712; "at_b=50"

DAG60a

60

OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=0"
OUTPUT 712; "at_b=60"
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Al setting
[dB]

A2 setting
[dB]

GPIB command

DAG5

5

60

OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=5"
OUTPUT 712; "at_b=60"

DA70

10

60

OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=10"
OUTPUT 712; "at_h=60"

DA70a

70

OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=0"
OUTPUT 712; "at_b=70"

DA75

70

OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=5"
OUTPUT 712; "at_b=70"
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DA80

10

70

OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=10"
OUTPUT 712; "at_b=70"

DA80a

80

OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=0"
OUTPUT 712; "at_h=80"

DA85

80

OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=5"
OUTPUT 712; "at_b=80"

DA90

10

80

OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=10"
OUTPUT 712; "at_h=80"

DA90a

90

OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=0"
OUTPUT 712; "at_h=90"

DA95

90

OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=5"
OUTPUT 712; "at_b=90"

DA100

10

90

OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=10"
OUTPUT 712; "at_b=90"

Dynamic accuracy tests at -10 dBm t010 dBm

Step 48. Set the first attenuator (A1) of the Z5623A to 10 dB and the second attenuator (A2) to 0 dB
by executing the following GPIB control command:

GPIB:

OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=10"
OUTPUT 712; "at_b=0"

Step 49. Adjust the source power for -10 dBm on the power meter display. Wait for power meter
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Step 50.
Step 51.

Step 52.
Step 53.

Step 54.

Step 55.

Step 56.
Step 57.

Step 58.

Step 59.
Step 60.

NOTE

Step 61.
Step 62.

Step 63.

Performance Tests
7. DYNAMIC ACCURACY TEST

reading to settle when verifying the adjustment result.

Since the source power resolution is 0.05 dB, adjust for the nearest possible value to -10
dBm.

Perform Step 16 through 19.

Set the first attenuator (A1) of the Z5623A to 5 dB by executing the following GPIB
control command:

GPIB:

OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=5"
OUTPUT 712; "at_b=0"

Perform Step 16 through 19.
Calculate the dynamic accuracy for -5 dBm using the following equation:
D.A. = (Tx @ DA5) - (Tx @ DA10) - (Pm @ DA5) + (Pm @ DA10)

Record the calculated D.A. in the calculation sheet ("Running D.A. [dB]" and "True D.A.
[dB]" columns for DAS).

Set the first attenuator (A1) of the Z5623A to 0 dB by executing the following GPIB
control command:

GPIB:

OUTPUT 712; "amp_in"
OUTPUT 712; "at_a=0"
OUTPUT 712; "at_b=0"

Perform Step 16 through 19.
Calculate the dynamic accuracy for 0 dBm using the following equation:
D.A.=(Tx @ DA0) - (Tx @ DA10) - (Pm @ DAO) + (Pm @ DA10)

Record the calculated D.A. in the calculation sheet ("Running D.A. [dB]" and "True D.A.
[dB]" columns for DAO).

Set source power to 1dBm.
Adjust the source power for 5 dBm on the power meter display. Wait for power meter

reading to settle when verifying the adjustment result.

Since the source power resolution is 0.05 dB, adjust for the nearest possible value to 5
dBm.

Perform Step 16 through 19.
Calculate the dynamic accuracy for 5 dBm using the following equation:
D.A. = (Tx @ DA+5) - (Tx @ DA10) - (Pm @ DA+5) + (Pm @ DA10)

Record the true D.A. in the calculation sheet ("True D.A." column for DA+5).
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Step 64.
Step 65.
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Set source power to 6dBm.

Adjust the source power for 10 dBm on the power meter display. Wait for power meter
reading to settle when verifying the adjustment result.

Since the source power resolution is 0.05 dB, adjust for the nearest possible value to 10

NOTE
Step 66.
Step 67.
Step 68.
Step 69.
Step 70.
Table 2-23

dBm.

Perform Step 16 through 19.

Calculate the dynamic accuracy for 10 dBm using the following equation:

D.A. = (Tx @ DA+10) - ( Tx @ DA10) - (Pm @ DA+10) + (Pm @ DA10)

Record the true D.A. in the calculation sheet ("True D.A." column for DA+10).

Dynamic accuracy tests for other test ports

Connect the test equipment and select S-parameter in accordance with Table 2-23.

Perform Step 10 through 67 for each test setup and S-parameter shown in Table 2-23.

Dynamic accuracy test setups and S-parameter settings
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S-Parameter Measure Test setup
setting (SVC)
Opt. 213/214 Opt. 313/314 Opt. 413/414
S12 T1 Figure 2-35 Figure 2-36 Figure 2-38
S31 T3 Not required Figure 2-37 Figure 2-39
S41 T4 Not required Not required Figure 2-40
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Figure 2-35

Dynamic accuracy test setup (Opt. 213/214)
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Figure 2-36

Dynamic accuracy test setup (Opt. 313/314)
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Figure 2-37 Dynamic accuracy test setup (Opt. 313/314)
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Figure 2-38 Dynamic accuracy test setup (Opt. 413/414)
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Figure 2-39
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Dynamic accuracy test setup (Opt. 413/414)
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Figure 2-40

Dynamic accuracy test setup (Opt. 413/414)
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NOTE

Step 1.

8. UNCORRECTED SYSTEM PERFORMANCE TEST

Description

This test checks the directivity, source match, load match, transmission tracking, and
reflection tracking which are the key S-parameter measurement hardware characteristics.
These characteristics are tested using the Agilent 85032F Calibration Kit at 3MHz, 10
MHz, as well as 50 MHz increments from 50 MHz to 3 GHz (up to 8.5 GHz for the
E5071B). After a full two-port (SOLT) calibration is performed for each test port, VBA
test programs are executed to output the directivity, source match, load match, transmission
tracking, and reflection tracking data to the display.

The VBA test programs for the Uncorrected System Performance Test are not available in
the current version of the E5070B/E5071B test procedure. The test procedure is made
effective when the test programs become available.

Specification
Table 2-24 Uncorrected System Performance (Correction: Off, Sys-
tem Correction: On)

Description E5070B/E5071B E5071B only

3 MHz to 3 GHz 3 GHz to 6 GHz 6 GHz to 8.5 GHz
Directivity 25dB 20dB 15dB
Source Match 25dB 20dB 15dB
Load Match 17 dB 12dB 10dB
Transmission Tracking | +£1.0dB +1.0dB +1.0dB
Reflection Tracking +1.0dB +1.0dB +1.0dB

Test Equipment

Calibration Kit Agilent 85032F

Coaxial cable with N-type (m) connectors, 61 cm (24 in) | Agilent N6314A (p/n
8120-8862)

Procedure

Connect the N-N cable as shown in the following figure:

Option 213/214: Figure 2-41.
Option 313/314: Figure 2-42.
Option 413/414: Figure 2-43.

For the connection of the Open, Short and Load terminations, obey the instruction in the
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following procedure.

Figure 2-41 O/S/L calibration setup for uncorrected system performance test (Opt. 213/214)
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Figure 2-42 O/S/L calibration setup for uncorrected system performance test (Opt. 313/314)
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Figure 2-43
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OI/S/L calibration setup for uncorrected system performance test (Opt. 413/414)
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e5070bse032

NOTE

Step 2.

Step 3.

Step 4.
Step 5.

To avoid possible variance in measured values, do not touch or move the N-N cable during
measurements.

Press [Preset] and [Enter ] to initialize the E5070B/E5071B. And press SteeSew ] - power -
Auto Range to turn off Auto Power Range set function (FW 3.60 and above), and press
System] - Servise - Init Src Ctrl to turn off Initial Source Port Control function (FW 3.54
and above).

Set System Correction function to ON in accordance with the following procedure:

a. Press(System]- (¥ - (¥ 5-(F5-F> - -Fo-Fo - I - (X (select
Service Menu), (Enter J,

b. Confirm that the System Correction is ON. If it is OFF, proceed to the next ¢ and d.

c. Press (¥ (select System Correction “OFF”), (Enter .

d. The message box is displayed. Then press OK button. The System Correction function
will be changed to ON.

Press and select Log Mag from display format menu.
Set the test frequencies using the Segment Table as follows:

a. Press SO -Fo -3 -(F>-(F> - (¥ (select Edit Segment
Table) - (Enter ].

The first "Start" frequency entry box in the Segment Sweep table will be focused.

b. Press - to enter 3 MHz as the start frequency. "Stop" frequency will be
focused.

c. Press(1]-(0]- to enter 10 MHz as the stop frequency. "Points” will be
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NOTE

Table 2-25
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automatically set to 2.

d. Press (¥ > - @ - @ to focus on the "Start" frequency of the second segment.

e. Press -(0]- to enter 50 MHz. The "Stop" frequency will be focused.
f.  For the E5070B, proceed to the next Step g. For the E5071B, skip to Step i.
ES5070B
g. Press - to enter 3 GHz as the stop frequency. "Points" will be focused.
h. Press(6]-(0]- to set the number of sweep points to 60. Then, proceed to step 5.

The sweep frequency points for the second segment will be aligned in 50 MHz increments
from 50 MHz to 3 GHz.

See Table 2-25 for the entire Segment Table setting for the E5070B.

E5070B Segment Table setting

NOTE

NOTE

Table 2-26

Step 6.

Step 7.

Step 8.

Start Stop Points
1 3 MHz 10 MHz 2
3 50 MHz 3 GHz 60
ES071B

i. Press(8]-(-]-(5]- to enter 8.5 GHz as the stop frequency. "Points" will be
focused.

J. Press(1]-(7]-(0]-(x1]toset the number of sweep points to 170.

The sweep frequency points for the second segment will be aligned in 50 MHz increments
from 50 MHz to 8.5 GHz.

See Table 2-26 for the entire Segment Table setting for the E5071B.

E5071B Segment Table setting

Start Stop Points
1 3 MHz 10 MHz 2
3 50 MHz 8.5 GHz 170

Press - P -Eo - - (do - (X (select Sweep Type) - to set

the Sweep type to Segment.
Eull 2-port calibration
Press - -F-F-F>and to select Cal Kit.

Press (¥ > - (¥ > -(¥> and to select 85032F.
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Step 9.

Step 10.
Step 11.

Step 12.
Step 13.

Step 14.
Step 15.
Step 16.
Step 17.
Step 18.

Step 19.

Step 20.

Step 21.
Step 22.
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If Cal Kit is set to 85032F*, press (¥, -G -Go- - to

select Restore Cal Kit.

Set Offset Delay and Offset Loss of the N-N cable in accordance with the following
procedure:

a. Press - -d-F> -3 and to select Modify Cal kit

function

b. Press to select Define STDs function.

IO RO RO RO RO RO RORO RO RGO VST
to select 11. Thru function.

d. Press (& - - F> - F> - - @ - F>- - @ - E> and [Eer ],
then press (2] - (-] -(6]- 8] - to enter 2.68 nsec as the Offset Delay.

e. Press(¥>-{¥>and ,thenpress (1])-(-]-(1]- to enter 1.1 GQ/sec as
the Offset Loss.
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Press -{¥>and to select Calibrate function.
Press (¥ > -(¥>-(F>-{¥>and to select 2-Port Cal.

Press to go down to Select Ports menu.

Select 1-2 (preset ports).

Press (¥ > and to select Reflection calibration and to go down to its menu.
Connect Open termination to the Port 1 and perform Port 1 Open calibration.
Perform Port 1 Short calibration with Short termination connected to the Port 1.
Perform Port 1 Load calibration with Load termination Connected to the Port 1.

Connect Open termination to the tip of the N-N cable connected to the Port 2 and perform
Port 2 open calibration.

Perform Port 2 Short calibration with Short termination connected to the tip of the N-N
cable.

Perform Port 2 Load calibration with Load termination connected to the tip of the N-N
cable.

Perform Return.

Connect the N-N cable between the selected test ports (Port 1 and Port 2) as shown in the
following figures:

Option 213/214: Figure 2-44.
Option 313/314: Figure 2-45.
Option 413/414: Figure 2-46.
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Thru calibration setup for uncorrected system performance test (Opt. 213/214)
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Figure 2-45

Thru calibration setup for uncorrected system performance test (Opt. 313/314)
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Figure 2-46 Thru calibration setup for uncorrected system performance test (Opt. 413/414)
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Step 23. Press (¥ > and to select Transmission calibration and to go down to its menu.
Step 24. Press to perform Port 1-2 Thru calibration.
Step 25. Perform Return.
Step 26. Press (¥ > - (¥ - to Perform Done.
Step 27. Press and verify that the Correction function is set to ON.
Directivity, source match, load match, transmission tracking, and reflection tracking
test
Step 28. Press - Load Project. Open “uncorrected_system_test.vba”.
NOTE The program “uncorrected_system_test.vba” can be downloaded from Agilent

Step 29.

Technologies web site to a floppy disk using you computer’s FDD.

Press to run the test program. This test program displays the values of the
directivity, source match and load match at each sweep frequency point, and extracts the
maximum value for each of the following frequency ranges:

E5070B: 3 MHz to 3 GHz (1 range)
E5071B: 3 MHz to 3 GHz, 3 GHz to 6 GHz, 6 GHz to 8.5 GHz (3 ranges)

The maximum value in each frequency range is represented in dB and displayed in the
VBA UserForm window as shown in the display example below.

Directivity test for port 1

a. Set Parameter, Response Port and Stimulus Port as shown in Figure 2-47.

Chapter 2 103



Performance Tests
8. UNCORRECTED SYSTEM PERFORMANCE TEST

Figure 2-47 Directivity test window

Parameter: I Directivity 'l
Response Purt:l 1 vl

Stimulus Purt:l 2 vl G |
About,.. |

e5070ase254

b. Press OK button. The maximum value in each frequency range is displayed as shown in
Figure 2-48 or Figure 2-49.

Figure 2-48 Directivity for E5070B

3Mto 36 (He): [ETECICEE

Exit |

e5070bse168

Figure 2-49 Directivity for E5071B

UNEDRREETED SI\I;STEM e L

3Mto3 G (Hz):
36 to 66 (Hz): TP
6 G to 8.5 G (Hz):

Menu Exit |

e5070bse169

c. Record the displayed values in the performance test record (“Test results [dB]” column
in “Port 1” table for the uncorrected system performance test).

Source match test for port 1

d. Set Parameter, Response Port and Stimulus Port as shown in Figure 2-50.

Figure 2-50 Source match test window

Parameter: I Source Match 'l
Response Port: | 1 l

Stimulus Port: | 2~ G |
About,.. |

25070 ase256

e. Press OK button. The maximum value in each frequency range is displayed as shown in
Figure 2-51 or Figure 2-52.
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Figure 2-51 Source match for E5070B

3Mt036 (ve): [EREETIETIN

Exit |

e5070bse170

Figure 2-52 Source match for E5071B

UNCORRECTED SYSTEM

3Mto3 G (Hz):
36 to 66 (Hz): [INTRET I
6 G to 8.5 G (Hz):

Exit |
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e5070bse171

f. Record the displayed values in the performance test record (“Test results [dB]” column
in “Port 1” table for the uncorrected system performance test).

Load match test for port 1

g. Set Parameter, Response Port and Stimulus Port as shown in Figure 2-53.

Figure 2-53 Load match test window
Parameter: IW,
Response Port: Il__l

Stimulus Port: | 2~ G |
About,.. |

25070 ase258

h. Press OK button. The maximum value in each frequency range is displayed as shown in
Figure 2-54 or Figure 2-55.

Figure 2-54 Load match for E5070B

3Mto 36 (He): [EERRTCYEN

Exit |

eb070ase262
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Figure 2-55 Load match for E5071B

ChiltE YWz
3Gto66 (Ho): IESYIENN
6 G to 8.5 G (Hz):

Exit |

es070ase289

i. Record the displayed values in the performance test record (“Test results [dB]” column
in “Port 1” table for the uncorrected system performance test).

Transimission Tracking test for port 1

j. Set Parameter, Response Port and Stimulus Port as shown in Figure 2-56.

Figure 2-56 Transmission Tracking test window

UNCORRECTED SYSTEM

Parameter: | Transmission Tracking j

Response Purt:l 1 vl

Stimulus Purt:l 2 vl gk |
About... |

e5070bse172

k. Press OK button. The maximum value in each frequency range is displayed as shown in
Figure 2-57 or Figure 2-58.

Figure 2-57 Transmission Tracking for E5070B

3Mto36 (He): VTSN

Exit |

e5070bse173

Figure 2-58 Transmission Tracking for E5071B

UNCORRECTED SYSTEM

3Mto3 G (Hz):
36 to 66 (H2): [FXEEEE
6 G to 8.5 G {Hz):

. Menu | Exit |

e5070bse174

I.  Record the displayed values in the performance test record (“Test results [dB]” column
in “Port 1” table for the uncorrected system performance test).
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Reflection Tracking test for port 1

m. Set Parameter, Response Port and Stimulus Port as shown in Figure 2-59.

Figure 2-59 Reflection Tracking test window

UNCORRECTED SYSTEM

Parameter: I Reflection Tracking .Ll

Response Purt:l 1 vl

Stimulus Purt:l 2 vl gk |

N

About... | v}

1)

e5070bsel175 =1

S

n. Press OK button. The maximum value in each frequency range is displayed as shown in 5

Figure 2-60 or Figure 2-61. §

_|

Figure 2-60 Reflection Tracking for E5070B 2

3Mt036 (He): [RECEIEET

Exit |

e5070bse176

Figure 2-61 Reflection Tracking for E5071B

UNCORRECTED SYSTEM |

3 M to 3G (Hz):
ELRCAN RN 5679961602 |
6 G to 8.5 G (Hz):

. Menu | Exit |

e5070bse177

0. Record the displayed values in the performance test record (“Test results [dB]” column
in “Port 1” table for the uncorrected system performance test).

Test procedure for other test setups

Step 30. Connect the N-N cable as shown in the following figures:

Option 213/214: Figure 2-62.
Option 313/314: Figure 2-63.
Option 413/414: Figure 2-64.

NOTE The test setups and Select Ports settings for each option configuration are described in
Table 2-27.

Chapter 2 107



Performance Tests
8. UNCORRECTED SYSTEM PERFORMANCE TEST

Figure 2-62 O/S/L calibration setup for uncorrected system performance test (Opt. 213/214)
E5070B/5071B
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aa 0000
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0o 0000
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e5070bse033
Figure 2-63 O/S/L calibration setup for uncorrected system performance test (Opt. 313/314)
E5070B/5071B
S ——
aa 0000
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Figure 2-64 O/S/L calibration setup for uncorrected system performance test (Opt. 413/414)
E5070B/5071B
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aa 0ooono
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04Q . 0000
OO W 000D
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e5070bse035
Step 31. Perform the full 2-port calibration (Step 10 through 27) in accordance with Table 2-27.
Step 32. Perform Step 29 and 30. Record the directivity, source match and load match values in the
performance test record ("Port 2" table).
Options 313, 314, 413 and 414 only
NOTE Perform Step 33 and 34 for the option 313, 314, 413 and 414 instruments only.
Step 33. Perform the full 2-port calibration (Step 6 through 27) in accordance with Table 2-27.
Step 34. Perform Step 29 and 30. Record the directivity, source match and load match values in the

performance test record ("Port 1" through "Port 3" tables for Option 313/314 and "Port 1"
through "Port 4" tables for Option 413/414).
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Table 2-27 Test setup, Select Ports settings and calibration sequence
Option Select | Testsetup | Calibration Termination and cable connection
Ports | (Figure) for calibration
213/214 | 1-2 Figure 2-41 | Port 1 Open "Open" to Port 1
Port 1 Short "Short" to Port 1
Port 1 Load "Load" to Port 1
Port 2 Open "Open" to the tip of N-N cable
Port 2 Short "Short" to the tip of N-N cable
Port 2 Load "Load" to the tip of N-N cable
Figure 2-44 | Thru N-N cable between Port 1 and Port 2
Perform Step 29 and 30.
Response/Stimulus Port of Directivity/Source match/Load match/Transmission
tracking/Reflection tracking test are as follows;
Response Port: 1, Stimulus Port : 2
Record the test results in the performance test record ("port 1").
1-2 Figure 2-62 | Port 1 Open "Open" to the tip of N-N cable
Port 1 Short "Short" to the tip of N-N cable
Port 1 Load "Load" to the tip of N-N cable
Port 2 Open "Open" to Port 2
Port 2 Short "Short" to Port 2
Port 2 Load "Load" to Port 2
Figure 2-44 | Thru N-N cable between Port 1 and Port 2

Perform Step 29 and 30.

Response/Stimulus Port of Directivity/Source match/Load match/Transmission

tracking/Reflection tracking test are as follows;

Response Port: 2, Stimulus Port : 1

Record the test results in the performance test record (“port 2").
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Table 2-27 Test setup, Select Ports settings and calibration sequence

Termination and cable connection
for calibration

Option | Select | Testsetup | Calibration

Ports | (Figure)

313/314 | 1-2 Figure 2-42 | Port 1 Open/Short/Load and

Port 2 Open/Short/Load

Same as Opt. 213/214 (N-N cable
connected to Port 2)

Refer to Step 10 through 27 for the
details.

Figure 2-45 | Thru N-N cable between Port 1 and Port 2

Perform Step 29 and 30.

Response/Stimulus Port of Directivity/Source match/Load match/Transmission
tracking/Reflection tracking test are as follows;
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Response Port: 1, Stimulus Port : 2

Record the test results in the performance test record (“port 1").

1-2 Figure 2-63 | Port 1 Open/Short/Load and

Port 2 Open/Short/Load

Same as Opt. 213/214 (N-N cable
connected to Port 1)

Figure 2-45 | Thru N-N cable between Port 1 and Port 2

Perform Step 29 and 30.

Response/Stimulus Port of Directivity/Source match/Load match/Transmission
tracking/Reflection tracking test are as follows;

Response Port: 2, Stimulus Port : 1

Record the test results in the performance test record ("port 2").

1-3 Figure 2-64 | Port 1 Open "Open" to the tip of N-N cable
Port 1 Short "Short" to the tip of N-N cable
Port 1 Load "Load" to the tip of N-N cable
Port 3 Open "Open" to Port 3
Port 3 Short "Short" to Port 3
Port 3 Load "Load" to Port 3
Figure 2-66 | Thru N-N cable between Port 1 and Port 3

Perform Step 29 and 30.

Response/Stimulus Port of Directivity/Source match/Load match/Transmission

tracking/reflection tracking test are as follows;

Response Port: 3, Stimulus Port : 1

Record the test results in the performance test record (“port 3").
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Table 2-27 Test setup, Select Ports settings and calibration sequence

Termination and cable connection
for calibration

Option Select | Testsetup | Calibration

Ports | (Figure)

413/414 | 1-2 Figure 2-43 | Port 1 Open/Short/Load and

Port 2 Open/Short/Load

Same as Opt. 213/214 (N-N cable
connected to Port 2)

Refer to Step 10 through 27 for the
details.

Figure 2-46 | Thru N-N cable between Port 1 and Port 2

Perform Step 29 and 30.

Response/Stimulus Port of Directivity/Source match/Load match/Transmission
tracking/Reflection tracking test are as follows;

Response Port: 1, Stimulus Port : 2

Record the test results in the performance test record ("port 1").

1-2 Figure 2-64 | Port 1 Open/Short/Load and
Port 2 Open/Short/Load

Same as Opt. 213/214 (N-N cable
connected to Port 1)

Figure 2-46 | Thru N-N cable between Port 1 and Port 2

Perform Step 29 and 30.

Response/Stimulus Port of Directivity/Source match/Load match/Transmission
tracking/Reflection tracking test are as follows;

Response Port: 2, Stimulus Port : 1

Record the test results in the performance test record ("port 2").

3-4 Figure 2-67 | Port 3 Open "Open" to Port 3
Port 3 Short "Short" to Port 3
Port 3 Load "Load" to Port 3
Port 4 Open "Open" to the tip of N-N cable
Port 4 Short "Short" to the tip of N-N cable
Port 4 Load "Load" to the tip of N-N cable
Figure 2-68 | Thru N-N cable between Port 3 and Port 4

Perform Step 29 and 30.

Response/Stimulus Port of Directivity/Source match/Load match/Transmission
tracking/Reflection tracking test are as follows;

Response Port: 3, Stimulus Port : 4

Record the test results in the performance test record (“port 3").
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Table 2-27 Test setup, Select Ports settings and calibration sequence
Option | Select | Testsetup | Calibration Termination and cable connection
Ports | (Figure) for calibration
3-4 Figure 2-69 | Port 3 Open "Open" to the tip of N-N cable
Port 3 Short "Short" to the tip of N-N cable
Port 3 Load "Load" to the tip of N-N cable
Port 4 Open "Open" to Port 4
Port 4 Short "Short" to Port 4
Port 4 Load "Load" to Port 4
Figure 2-68 | Thru N-N cable between Port 3 and Port 4
Perform Step 29 and 30. Record the test results in the performance test record (“port 4")
Response/Stimulus Port of Directivity/Source match/Load match/Transmission
tracking/Reflection tracking test are as follows;
Response Port: 4, Stimulus Port : 3
Record the test results in the performance test record (“'port 4").
Figure 2-65 O/S/L calibration setup for uncorrected system performance test (Opt. 313/314)
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Figure 2-66 Thru calibration setup for uncorrected system performance test (Opt. 313/314)
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Figure 2-67 O/S/L calibration setup for uncorrected system performance test (Opt. 413/414)
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Figure 2-68 Thru calibration setup for uncorrected system performance test (Opt. 413/414)
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Figure 2-69 O/S/L calibration setup for uncorrected system performance test (Opt. 413/414)
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E5070B/E5071B Performance Test Calculation Sheet

Introduction

This section contains calculation sheets for each performance test that requires additional
calculations to determine the final test result.

Use the calculation sheet in this section as an aid for recording raw measurement data and
calculating the performance test results.

Calculation sheet entries are provided only for performance tests in which calculations are
required to obtain the test results.

2. RF Output Level Accuracy and Flatness Test
Flatness Test (E5070B and E5071B)

Frequency [Hz] | Power meter reading [dBm] Test result equation
E [REF]

50 M

10M — | a-REF

550 M ——— | a-REF

1.05G — | a-REF

155G — | a-REF

205G ——— | a-REF

3.00G —— | a-REF

(E5071B only)

Frequency [Hz] | Power meter reading [dBm)] Test result equation
[a] [REF]

425G —— | a-REF

505G ————— | a-REF

6.05G ——— | a-REF

705G —— | a-REF

8.05G ————— | a-REF

856G ——— | a-REF
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NOTE

3. RF Output Level Linearity Test

Serial Prefix: MY421, or JP1KK

Performance Tests
E5070B/E5071B Performance Test Calculation Sheet

Make a copy of the following calculation sheet for each combination of the test frequencies

listed below:
E5070B:
E5071B:

for serial prefix:

10 MHz and 3 GHz
10 MHz, 3 GHz, and 4.25 GHz
MY421, or JPIKK

CW frequency: Hz
Power level Power meter reading [dBm] Test result equation
[dBm]

[a] REF

0
10 a-REF
9 a-REF
8 a-REF
7 a-REF
6 a-REF
5 a-REF
4 a-REF
3 a-REF
2 a-REF
1 a-REF
-1 a-REF
-2 a-REF
-3 a-REF
-4 a-REF
-5 a-REF
-6 a-REF
-7 a-REF
-8 a-REF
-9 a-REF
-10 a-REF
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Power level Power meter reading [dBm] Test result equation
[dBm]
[a] REF

-11 a-REF

-12 a-REF

-13 a-REF

-14 a-REF

-15 a-REF

NOTE

Make a copy of the following calculation sheet for each combination of the test frequencies

listed below:
E5071B:

for serial prefix:

6 GHz

MY421, or JP1IKK

CW frequency:
Power level Power meter reading [dBm] Test result equation
[dBm]
[a] REF
0
8 a-REF
7 a-REF
6 a-REF
5 a-REF
4 a-REF
3 a-REF
2 a-REF
1 a-REF
-1 a-REF
2 a-REF
-3 a-REF
-4 a-REF
-5 a-REF
-6 a-REF
7 a-REF
-8 a-REF
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Power level Power meter reading [dBm] Test result equation
[dBm]
[a] REF

-9 a-REF

-10 a-REF

-11 a-REF

-12 a-REF

-13 a-REF

-14 a-REF

-15 a-REF

NOTE

Make a copy of the following calculation sheet for each combination of the test frequencies

listed below:
E5071B:

for serial prefix:

8.5 GHz
MY421, or JPIKK

CW frequency: Hz
Power level Power meter reading [dBm] Test result equation
[dBm]

[a] REF

0
6 a-REF
5 a-REF
4 a-REF
3 a-REF
2 a-REF
1 a-REF
1 a-REF
2 a-REF
-3 a-REF
-4 a-REF
-5 a-REF
-6 a-REF
-7 a-REF
-8 a-REF
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Power level Power meter reading [dBm] Test result equation
[dBm]
[a] REF

-9 a-REF

-10 a-REF

-11 a-REF

-12 a-REF

-13 a-REF

-14 a-REF

-15 a-REF

NOTE

Serial Prefix: MY422, and above

Make a copy of the following calculation sheet for each combination of the test frequencies

listed below:
E5070B:
E5071B:

for serial prefix:

10 MHz and 3 GHz
10 MHz and 3 GHz
MY422, and above

CW frequency: Hz
Power level Power meter reading [dBm] Test result equation
[dBm]
[a] REF
0
10 a-REF
9 a-REF
8 a-REF
7 a-REF
6 a-REF
5 a-REF
4 a-REF
3 a-REF
2 a-REF
1 a-REF
-1 a-REF
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Power level Power meter reading [dBm] Test result equation
[dBm]
[a] REF

-2 a-REF
-3 a-REF
-4 a-REF
-5 a-REF
6 a-REF
-7 a-REF
-8 a-REF
9 a-REF
-10 a-REF
-11 a-REF
212 a-REF
-13 a-REF
-14 a-REF
-15 a-REF

NOTE
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Make a copy of the following calculation sheet for each combination of the test frequencies

listed below:
E5071B:

for serial prefix:

4.25 GHz
MY422, and above

CW frequency: Hz
Power level Power meter reading [dBm] Test result equation
[dBm]

[a] REF

0
9 a-REF
8 a-REF
7 a-REF
6 a-REF
5 a-REF
4 a-REF
3 a-REF
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Power level Power meter reading [dBm] Test result equation
[dBm]
[a] REF

2 a-REF
1 a-REF
-1 a-REF
-2 a-REF
3 a-REF
-4 a-REF
-5 a-REF
6 a-REF
-7 a-REF
-8 a-REF
9 a-REF
-10 a-REF
-11 a-REF
-12 a-REF
-13 a-REF
-14 a-REF
-15 a-REF

NOTE

Make a copy of the following calculation sheet for each combination of the test frequencies

listed below:
E5071B:

for serial prefix:

6 GHz

MY422, and above

CW frequency:
Power level Power meter reading [dBm] Test result equation
[dBm]
[a] REF
0
7 a-REF
6 a-REF
5 a-REF
4 a-REF
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Power level Power meter reading [dBm] Test result equation
[dBm]
[a] REF

3 a-REF
2 a-REF
1 a-REF
-1 a-REF
2 a-REF
-3 a-REF
4 a-REF
5 a-REF
-6 a-REF
-7 a-REF
8 a-REF
-9 a-REF
-10 a-REF
-11 a-REF
-12 a-REF
-13 a-REF
-14 a-REF
-15 a-REF

NOTE
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Make a copy of the following calculation sheet for each combination of the test frequencies

listed below:
E5071B:

for serial prefix:

8.5 GHz
MY422, and above

CW frequency: Hz
Power level Power meter reading [dBm] Test result equation
[dBm]
[a] REF
0
5 a-REF
4 a-REF
3 a-REF
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Power level Power meter reading [dBm] Test result equation
[dBm]
[a] REF
2 a-REF
1 a-REF
-1 a-REF
-2 a-REF
-3 a-REF
-4 a-REF
5 a-REF
-6 a-REF
-7 a-REF
-8 a-REF
-9 a-REF
-10 a-REF
-11 a-REF
-12 a-REF
-13 a-REF
-14 a-REF
-15 a-REF
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4. Trace Noise CW Test

NOTE

Performance Tests
E5070B/E5071B Performance Test Calculation Sheet

Make a copy of the following calculation sheet for each combination of the S-parameters

Listed below:

Option 212/213:
Option 313/314:
Option 413/414:

S-parameter:

S2land S12

S2land S12, S23 and S32
S2land S12, S43 and S34

(One calculation sheet can cover 2 parameters.)

(E5070B and E5071B)

N
U
0]
=
o
=
3
Q
>
(@]
D
o
(2]
24

CW frequency [Hz] | s.dev [uU] Trace noise level [dB rms] | Test result equation
3 MHz
13 GHz Trace noise level =
21 GHz 20 log (1 + s.dev x 10°)
3GHz

(E5071B only)
CW frequency [Hz] | s.dev [uU] Trace noise level [dB rms] | Test result equation
4.25 GHz
6 GHz Trace noise level =
75GHz 20 log (1 + s.dev x 10°)
8.5GHz

S-parameter: (E5070B and E5071B)
CW frequency [Hz] | s.dev [pU] Trace noise level [dB rms] | Test result equation
3 MHz
13GHz Trace noise level =
2.1 GHz 20 log (1 + s.dev x 10'6)
3GHz

Chapter 2
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(E5071B only)

CW frequency [Hz]

s.dev [uU]

Trace noise level [dB rms]

Test result equation

4.25 GHz

6 GHz

7.5 GHz

8.5 GHz

Trace noise level =
20 log (1 + s.dev x 10°)

126
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7. Dynamic Accuracy Test

Make a copy of the following calculation sheet for each of the S-parameters listed below:
Option 213 and 214: S21 and S12

Option 313 and 314: S21, S12 and S31

Option 413 and 414: S21, S12, S31 and S41

NOTE

A dynamic accuracy calculation example is shown at the end of the calculation sheets.

N
S-Parameter: (10 dBm to -100 dBm) iy
=
Name Al | A2 | Power Pm [dB] Tx [dB] @ Port (Port Char Running | True g
setting OFF) D.A. D.A. =
[dB] D
o
DA10 0 10 REF REF @
DA15 5 10 _ | —
(Tx @ DA15) - (Tx @ DA10) - (Pm @ DA15) + (Pm @ DA10) —
DA20 10 | 10 _ | —
(Tx @ DA20) - (Tx @ DA10) - (Pm @ DA20) + (Pm @ DA10) —
DA20a 0 20 _ | —
Adjust source power for (Pm [db] @ DA20a) - ( Tx [dB] @ DA20a) + ( Tx [dB] @ DA20)
DA20b 0 20 REF20 REF20
DA25 5 20 _— | —
(Tx @ DA25) - (Tx @ DA20b) - (Pm @ DA25) + (Pm @ DA20b) —
True D.A. = (Running D.A. [dB] @ DAZ25) + (True D.A. [dB] @ DA20)
DA30 10 | 20 _ | —
(Tx @ DA30) - ( Tx @ DA20b) - (Pm @ DA30) + (Pm @ DA20b) —
True D.A. = (Running D.A. [dB] @ DA30) + (True D.A. [dB] @ DA20)
DA30a 0 30 _ | —
Adjust source power for (Pm [db] @ DA30a) - ( Tx [dB] @ DA30a) + ( Tx [dB] @ DA30)
DA30b 0 30 REF30 REF30
DA35 5 30 _— | —
(Tx @ DA35) - ( Tx @ DA30b) - (Pm @ DA35) + (Pm @ DA30b) —
True D.A. = (Running D.A. [dB] @ DA35) + (True D.A. [dB] @ DA30)
DA40 10 | 30 _ | —
(Tx @ DA40) - ( Tx @ DA30b) - (Pm @ DA40) + (Pm @ DA30b) —
True D.A. = (Running D.A. [dB] @ DAA40) + (True D.A. [dB] @ DA30)
DA40a 0 40 _ | —

Adjust source power for (Pm [db] @ DA40a) - ( Tx [dB] @ DA40a) + ( Tx [dB] @ DA40)
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Performance Tests
E5070B/E5071B Performance Test Calculation Sheet

Name Al | A2 | Power Pm [dB] Tx [dB] @ Port (Port Char Running | True
setting OFF) D.A. D.A.
[dB]

DA40b 0 40 REF40 REF40

DA45 5 40 — E—

(Tx @ DA45) - ( Tx @ DA40Db) - (Pm @ DA45) + (Pm @ DA40b) —
True D.A. = (Running D.A. [dB] @ DA45) + (True D.A. [dB] @ DA40)

DA50 10 | 40 _ | —

(Tx @ DA50) - (Tx @ DA40b) - (Pm @ DA50) + (Pm @ DA40b) —
True D.A. = (Running D.A. [dB] @ DA50) + (True D.A. [dB] @ DA40)

DA50a 0 50 —_— —_—

Adjust source power for (Pm [db] @ DA50a) - (Tx [dB] @ DA50a) + ( Tx [dB] @ DA50)

DA50b 0 50 REF50 REF50

DAS5 5 50 _— _—

(Tx @ DA55) - ( Tx @ DA50D) - (Pm @ DA55) + (Pm @ DA50b) —
True D.A. = (Running D.A. [dB] @ DA55) + (True D.A. [dB] @ DA50)

DAG60 10 | 50 _— | —

(Tx @ DAG60) - (Tx @ DA50b) - (Pm @ DAG0) + (Pm @ DA50b) —
True D.A. = (Running D.A. [dB] @ DAG60) + (True D.A. [dB] @ DA50)

DAG60a 0 60 —_— | —

Adjust source power for (Pm [db] @ DA60a) - ( Tx [dB] @ DA60a) + ( Tx [dB] @ DA60)

DAG60b 0 60 REF60 REF60

DAG5 5 60 _— _—

(Tx @ DAG65) - (Tx @ DA60Ob) - (Pm @ DA65) + (Pm @ DA60b) —
True D.A. = (Running D.A. [dB] @ DAG5) + (True D.A. [dB] @ DAG0)

DAT70 10 | 60 _— _—

(Tx @ DA70) - ( Tx @ DAG0D) - (Pm @ DA70) + (Pm @ DA60b) —
True D.A. = (Running D.A. [dB] @ DA70) + (True D.A. [dB] @ DA60)

DA70a 0 70 — E—

Adjust source power for (Pm [db] @ DA70a) - ( Tx [dB] @ DA70a) + ( Tx [dB] @ DA70)

DA70b 0 70 REF70 REF70

DA75 5 70 _— _—

(Tx @ DATY5) - (Tx @ DA70b) - (Pm @ DA75) + (Pm @ DA70b) —
True D.A. = (Running D.A. [dB] @ DAT75) + (True D.A. [dB] @ DA70)

DAB80 10 | 70 _— _—

(Tx @ DA8OD) - (Tx @ DA70b) - (Pm @ DA80) + (Pm @ DA70b) —
True D.A. = (Running D.A. [dB] @ DA80) + (True D.A. [dB] @ DA70)

128 Chapter2



Performance Tests
E5070B/E5071B Performance Test Calculation Sheet

Name Al | A2 | Power Pm [dB] Tx [dB] @ Port (Port Char Running | True
setting OFF) D.A. D.A.
[dB]
DA80a 0 80 _ _
Adjust source power for (Pm [db] @ DA80a) - ( Tx [dB] @ DA80a) + ( Tx [dB] @ DAB80)

DA8Ob 0 80 REF80 REF80

DAB85 5 80 _ _
(Tx @ DAS8S) - ( Tx @ DA8Ob) - (Pm @ DA85) + (Pm @ DA80Ob) —
True D.A. = (Running D.A. [dB] @ DAS85) + (True D.A. [dB] @ DAB80)

DA90 10 80 _ _
(Tx @ DA90) - ( Tx @ DA8Ob) - (Pm @ DA90) + (Pm @ DAB8Ob) True
D.A. = (Running D.A. [dB] @ DA90) + (True D.A. [dB] @ DA80)

DA90a 0 90 _ _

Adjust source power for (Pm [db] @ DA90a) - ( Tx [dB] @ DA90a) + ( Tx [dB] @ DA90)

DA90b 0 90 REF90 REF90

DA95 5 90 _— | —
(Tx @ DA95) - (Tx @ DA90b) - (Pm @ DA95) + (Pm @ DA90b)—
True D.A. = (Running D.A. [dB] @ DA95) + (True D.A. [dB] @ DA90)

DA100 10 | 90 _ | —
(Tx @ DA100) - (Tx @ DA9Ob)- (Pm @ DA100) + (Pm @ DA9Ob)—>
True D.A. = (Running D.A. [dB] @ DA100) + (True D.A. [dB] @ DA90)

DA10 10 0 REF10 REF10

DA5 5 0 _ _
(Tx @ DA5) - (Tx @ DA10) - (Pm @ DAS5) + (Pm @ DA10)

DAO 0 0 _ m—
(Tx @ DAO) - (Tx @ DA10) - (Pm @ DAO) + (Pm @ DA10) —

DA+5 0 0 _ _
(Tx @ DA+5) - (Tx @ DA10) - (Pm @ DA+5) + (Pm @ DA10) —»
True D.A. = (Running D.A. [dB] @ DA+5) + (True D.A. [dB] @ DA10)

DA+10 0 0 JE— -
(Tx @ DA+10) - ( Tx @ DA10) - (Pm @ DA+10) + (Pm @ DA10) —
True D.A. = (Running D.A. [dB] @ DA+10) + (True D.A. [dB] @ DA10)
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Performance Tests

E5070B Performance Test Record for Serial Prefix: MY421, or JP1KK

E5070B Performance Test Record for Serial Prefix: MY421,

or JP1IKK

Agilent Technologies E5070B RF Network Analyzer

Serial Number: Option:
Temperature: °C | Test Date:
Humidity: % R.H. | Tested by:

Frequency Accuracy Test

Without Option 1E5

Frequency [HZz]

Test limit [HZz]

Test result  [Hz]

Measurement
uncertainty [Hz]

50 M + 250 +11
3G +15k k +0.64 k
With Option 1E5
Frequency [Hz] | Testlimit [HZ] Test result  [HZz] Measurement

uncertainty [Hz]

50 M +50 +11
3G +3.00 k k +0.64 k
RF Output Level Accuracy and Flatness Test
Level Accuracy Test (@ Port 1)
Power level Frequency Test limit Test result Measurement
[dBm] [Hz] [dB] [dB] uncertainty [dB]
0 50 M +0.65 +0.16

Level Flatness Test (@ Port 1) (at 0dBm, relative to 50 MHz reference)

Frequency [Hz]

Test limit [dB]

Test result

[dB]

Measurement
uncertainty [dB]

10M

+1.0

+0.37
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Performance Tests

E5070B Performance Test Record for Serial Prefix: MY421, or JP1KK

Frequency [Hz]

Test limit [dB]

Test result [dB]

Measurement
uncertainty [dB]

550 M +1.0 +0.17

105G +1.0 +0.17

155G +1.0 +0.19

205G +1.0 +0.20

3.00G +1.0 +0.20

RF Output Level Linearity Test (@ Portl)
CW Frequency: 10 MHz (relative to 0 dBm reference)
Power level [dBm] | Test limit [dB] Test result [dB] Measurement
uncertainty [dB]

10 +0.75 +0.27
9 +0.75 +0.26
8 +0.75 +0.24
7 +0.75 +0.23
6 +0.75 +0.21
5 +0.75 +0.20
4 +0.75 +0.19
3 +0.75 +0.18
2 +0.75 +0.18
1 +0.75 +0.17
-1 +0.75 +0.17
-2 +0.75 +0.17
-3 +0.75 +0.17
-4 +0.75 +0.17
-5 +0.75 +0.17
-6 +0.75 +0.17
-7 +0.75 +0.17
-8 +0.75 +0.17
-9 +0.75 +0.17
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Performance Tests

E5070B Performance Test Record for Serial Prefix: MY421, or JP1KK

Power level [dBm]

Test limit [dB]

Test result [dB]

Measurement
uncertainty [dB]

-10 +0.75 +0.17
-11 +0.75 +0.17
-12 +0.75 +0.17
-13 +0.75 +0.17
-14 +0.75 +0.17
-15 +0.75 +0.17
CW Frequency: 3 GHz (relative to 0 dBm reference)
Power level [dBm] | Test limit [dB] Test result [dB] Measurement

uncertainty [dB]

10 +0.75 +0.27
9 +0.75 +0.26
8 +0.75 +0.24
7 +0.75 +0.23
6 +0.75 +£0.21
5 +0.75 +0.20
4 +0.75 +0.19
3 £0.75 +0.18
2 +0.75 +0.18
1 £0.75 +0.17
-1 +0.75 +0.17
-2 +0.75 +0.17
-3 £0.75 +0.17
-4 +0.75 +0.17
-5 +0.75 +0.17
-6 £0.75 +0.17
-7 +0.75 +0.17
-8 +0.75 +0.17
-9 £0.75 +0.17
-10 +0.75 +0.17
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Performance Tests

E5070B Performance Test Record for Serial Prefix: MY421, or JP1KK

Power level [dBm] | Test limit [dB] Test result [dB] Measurement
uncertainty [dB]
-11 +0.75 +0.17
-12 +0.75 +0.17
-13 +0.75 +0.17
-14 +0.75 +0.17
-15 +0.75 +0.17

Trace Noise CW Test (Magnitude)

Direction: S21

CW frequency IF bandwidth Test limit [dB rms] | Test result [dB rms]
[Hz] [Hz]
3M 3k <0.001
13G 3k <0.001
21G 3k <0.001
3G 3k <0.001
Direction: S12
CW frequency IF bandwidth Test limit [dB rms] | Test result [dB rms]
[Hz] [HZ]
3M 3k <0.001
136G 3k <0.001
21G 3k <0.001
3G 3k <0.001

Direction: S23 (Optio

n 313 and 314 only)

CW frequency IF bandwidth Test limit [dB rms] | Test result [dB rms]
[Hz] [HZ]
3M 3k <0.001
13G 3k <0.001
21G 3k <0.001
3G 3k <0.001
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Performance Tests

E5070B Performance Test Record for Serial Prefix: MY421, or JP1KK

Direction: S32 (Optio

n 313 and 314 only)

CW frequency IF bandwidth Test limit [dB rms] | Test result [dB rms]
[Hz] [Hz]
3M 3k <0.001
13G 3k <0.001
216G 3k <0.001
3G 3k <0.001
Direction: S43 (Option 413 and 414 only)
CW frequency IF bandwidth Test limit [dB rms] | Test result [dB rms]
[Hz] [Hz]
3M 3k <0.001
136G 3k <0.001
216G 3k <0.001
3G 3k <0.001
Direction: S34 (Option 413 and 414 only)
CW frequency IF bandwidth Test limit [dB rms] | Test result [dB rms]
[Hz] [Hz]
3M 3k <0.001
13G 3k <0.001
21G 3k <0.001
3G 3k <0.001

Crosstalk Test

Direction: S21 (Options 213, 214, 313 and 314 only)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-3G

10

<-120

Direction: S12 (Options 213, 214, 313 and 314 only)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-3G

10

<-120
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Performance Tests

E5070B Performance Test Record for Serial Prefix: MY421, or JP1KK

Direction: S32 (Options 313, 314, 413 and 414 only)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-3G

10

<-120

Direction: S23 (Options 313, 314, 413 and 414 only)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-3G

10

<-120

Direction: S41 (Options 413 and 414 only)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-3G

10

<-120

Direction: S14 (Options 413 and 414 only)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-3G

10

<-120

System Dynamic Range Test

Direction: S21 (Options 213, 214, 313 and 314 only)

Frequency range [Hz] | IF bandwidth [Hz] | Test limit [dB] | Test result [dB]
3M-15G 10 <-120
15G-3G 10 <-122
3M-15G 3k <-95
15G-3G 3k <-97

Direction: S12 (Options 213, 214, 313 and 314 only)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-15G 10 <-120
15G-36G 10 <-122
3M-15G 3k <-95
15G-3G 3k <-97
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Performance Tests

E5070B Performance Test Record for Serial Prefix: MY421, or JP1KK

Direction: S32 (Options 313, 314, 413, 414 only)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-15G 10 <-120
15G-3G 10 <-122
3M-15G 3k <-95
15G-3G 3k <-97

Direction: S23 (Options 313, 314, 413 and 414 only)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-15G 10 <-120
15G-3G 10 <-122
3M-15G 3k <-95
15G-3G 3k <-97

Direction: S41 (Options 413 and 414 only)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-15G 10 <-120
15G-3G 10 <-122
3M-15G 3k <-95
15G-3G 3k <-97

Direction: S14 (Options 413 and 414 only)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-15G 10 <-120
15G-3G 10 <-122
3M-156G 3k <-95
15G-3G 3k <-97

Dynamic Accuracy Test

@ Reference power level: -10 dBm
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Performance Tests

E5070B Performance Test Record for Serial Prefix: MY421, or JP1KK

Direction: S21

Power level [dBm] | Test limit [dB] Test result [dB] Measurement
uncertainty [dB]
10 +0.207 +0.060
5 +0.075 +0.022
0 +0.042 +0.012
-5 +0.031 +0.012
-15 +0.030 +0.0087
-20 +0.035 +0.0087
-25 +0.040 +0.012
-30 +0.045 +0.012
-35 + 0.056 +0.016
-40 +0.067 +0.016
-45 +0.078 +0.019
-50 +0.091 +0.019
-55 +0.106 +0.022
-60 +0.125 +0.022
-65 +0.151 +0.025
-70 +0.189 +0.025
-75 +0.248 +0.028
-80 +0.346 +0.028
-85 +0.509 +0.030
-90 +0.785 +0.030
-95 +1.248 +0.032
-100 +2.008 +0.032
Direction: S12
Power level [dBm] | Test limit [dB] Test result [dB] Measurement

uncertainty [dB]

10 +0.207 +0.060
5 +0.075 +0.022
0 +0.042 +0.012
-5 +0.031 +0.012
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Performance Tests

E5070B Performance Test Record for Serial Prefix: MY421, or JP1KK

Power level [dBm]

Test limit [dB]

Test result [dB]

Measurement
uncertainty [dB]

-15 +0.030 +0.0087
-20 +0.035 +0.0087
-25 +0.040 +0.012
-30 +0.045 +0.012
-35 +0.056 +0.016
-40 +0.067 +0.016
-45 +0.078 +0.019
-50 +0.091 +0.019
-55 +0.106 +0.022
-60 +0.125 +0.022
-65 +0.151 +0.025
-70 +0.189 +0.025
-75 +0.248 +0.028
-80 +0.346 +0.028
-85 +0.509 +0.030
-90 +0.785 +0.030
-95 +1.248 +0.032
-100 +2.008 +0.032
Direction: S31 (Options 313, 314, 413 and 414 only)
Power level [dBm] | Test limit [dB] Test result [dB] Measurement

uncertainty [dB]

10 +0.207 + 0.060
5 +0.075 +0.022
0 +0.042 +0.012
-5 +0.031 +0.012
-15 +0.030 +0.0087
-20 +0.035 +0.0087
-25 +0.040 +0.012
-30 +0.045 +0.012
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E5070B Performance Test Record for Serial Prefix: MY421, or JP1KK

Power level [dBm] | Test limit [dB] Test result [dB] Measurement
uncertainty [dB]

-35 +0.056 +0.016
-40 +0.067 +0.016
-45 +0.078 +0.019
-50 +0.091 +0.019

N
-55 +0.106 +0.022 e
-60 +0.125 +0.022 g.,
-65 +0.151 +0.025 5
-70 +0.189 +0.025 %
-75 +0.248 +0.028 “
-80 +0.346 +0.028
-85 +0.509 +0.030
-90 +0.785 +0.030
-95 +1.248 +0.032
-100 +2.008 +0.032

Direction: S41 (Options 413 and 414 only)

Power level [dBm] | Test limit [dB] Test result [dB] Measurement
uncertainty [dB]

10 +0.207 +0.060
5 +0.075 +0.022
0 +0.042 +0.012
-5 +0.031 +0.012
-15 +0.030 +0.0087
-20 +0.035 +0.0087
-25 +0.040 +0.012
-30 +0.045 +0.012
-35 + 0.056 +0.016
-40 +0.067 +0.016
-45 +0.078 +0.019
-50 +0.091 +0.019
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Performance Tests

E5070B Performance Test Record for Serial Prefix: MY421, or JP1KK

Power level [dBm] | Test limit [dB] Test result [dB] Measurement
uncertainty [dB]
-55 +0.106 +0.022
-60 +0.125 +0.022
-65 +0.151 +0.025
-70 +0.189 +0.025
-75 +0.248 +0.028
-80 +0.346 +0.028
-85 +0.509 +0.030
-90 +0.785 +0.030
-95 +1.248 +0.032
-100 +2.008 +0.032

Uncorrected System Performance Test

@ Correction: Off, System Correction: On

Port 1
System Frequency range [Hz] | Test limit [dB] Test result [dB]
performance
Directivity 3M-3G <-25
Source match 3M-3G <-25
Load match 3M-3G <-17
Transmission 3M-3G +1.0
Tracking
Reflection Tracking 3M-3G +1.0
Port 2
System Frequency range [Hz] | Test limit [dB] Test result [dB]
performance
Directivity 3M-3G <-25
Source match 3M-3G <-25
Load match 3M-3G <-17
Transmission 3M-3G +1.0
Tracking
Reflection Tracking 3M-3G +1.0
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Performance Tests

E5070B Performance Test Record for Serial Prefix: MY421, or JP1KK

Port 3 (Options 313, 314, 413 and 414 only)

System Frequency range [Hz] | Test limit [dB] Test result [dB]
performance

Directivity 3M-3G <-25

Source match 3M-3G <-25

Load match 3M-3G <-17

Transmission 3M-3G +10

Tracking

Reflection Tracking 3M-3G +1.0

Port 4 (Options 413 and 414 only)

System Frequency range [Hz] | Test limit [dB] Test result [dB]
performance

Directivity 3M-3G <-25

Source match 3M-3G <-25

Load match 3M-3G <-17

Transmission 3M-3G +10

Tracking

Reflection Tracking 3M-3G +1.0
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Performance Tests

E5070B Performance Test Record for Serial Prefix: MY422, and above

E5070B Performance Test Record for Serial Prefix: MY422,

and above

Agilent Technologies E5070B RF Network Analyzer

Serial Number: Option:
Temperature: °C | Test Date:
Humidity: % R.H. | Tested by:

Frequency Accuracy Test

Without Option 1E5

Frequency [HZz]

Test limit [HZz]

Test result  [Hz]

Measurement
uncertainty [Hz]

50 M + 250 +11
3G +15k k +0.64 k
With Option 1E5
Frequency [Hz] | Testlimit [HZ] Test result  [HZz] Measurement

uncertainty [Hz]

50 M +50 +11
3G +3.00 k k +0.64 k
RF Output Level Accuracy and Flatness Test
Level Accuracy Test (@ Port 1)
Power level Frequency Test limit Test result Measurement
[dBm] [Hz] [dB] [dB] uncertainty [dB]
0 50 M +0.65 +0.16

Level Flatness Test (@ Port 1) (at 0dBm, relative to 50 MHz reference)

Frequency [Hz]

Test limit [dB]

Test result

[dB]

Measurement
uncertainty [dB]

10M

+1.0

+0.37
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Performance Tests

E5070B Performance Test Record for Serial Prefix: MY422, and above

Frequency [Hz]

Test limit [dB]

Test result [dB]

Measurement
uncertainty [dB]

550 M +1.0 +0.17

105G +1.0 +0.17

155G +1.0 +0.19

205G +1.0 +0.20

3.00G +1.0 +0.20

RF Output Level Linearity Test (@ Portl)
CW Frequency: 10 MHz (relative to 0 dBm reference)
Power level [dBm] | Test limit [dB] Test result [dB] Measurement
uncertainty [dB]

10 +0.75 +0.27
9 +0.75 +0.26
8 +0.75 +0.24
7 +0.75 +0.23
6 +0.75 +0.21
5 +0.75 +0.20
4 +0.75 +0.19
3 +0.75 +0.18
2 +0.75 +0.18
1 +0.75 +0.17
-1 +0.75 +0.17
-2 +0.75 +0.17
-3 +0.75 +0.17
-4 +0.75 +0.17
-5 +0.75 +0.17
-6 +0.75 +0.17
-7 +0.75 +0.17
-8 +0.75 +0.17
-9 +0.75 +0.17
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Performance Tests

E5070B Performance Test Record for Serial Prefix: MY422, and above

Power level [dBm]

Test limit [dB]

Test result [dB]

Measurement
uncertainty [dB]

-10 +0.75 +0.17
-11 +0.75 +0.17
-12 +0.75 +0.17
-13 +0.75 +0.17
-14 +0.75 +0.17
-15 +0.75 +0.17
CW Frequency: 3 GHz (relative to 0 dBm reference)
Power level [dBm] | Test limit [dB] Test result [dB] Measurement

uncertainty [dB]

10 +0.75 +0.27
9 +0.75 +0.26
8 +0.75 +0.24
7 +0.75 +0.23
6 +0.75 +£0.21
5 +0.75 +0.20
4 +0.75 +0.19
3 £0.75 +0.18
2 +0.75 +0.18
1 £0.75 +0.17
-1 +0.75 +0.17
-2 +0.75 +0.17
-3 £0.75 +0.17
-4 +0.75 +0.17
-5 +0.75 +0.17
-6 £0.75 +0.17
-7 +0.75 +0.17
-8 +0.75 +0.17
-9 £0.75 +0.17
-10 +0.75 +0.17
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E5070B Performance Test Record for Serial Prefix: MY422, and above

Power level [dBm] | Test limit [dB] Test result [dB] Measurement
uncertainty [dB]
-11 +0.75 +0.17
-12 +0.75 +0.17
-13 +0.75 +0.17
-14 +0.75 +0.17
-15 +0.75 +0.17

Trace Noise CW Test (Magnitude)

Direction: S21

CW frequency IF bandwidth Test limit [dB rms] | Test result [dB rms]
[Hz] [Hz]
3M 3k <0.001
13G 3k <0.001
21G 3k <0.001
3G 3k <0.001
Direction: S12
CW frequency IF bandwidth Test limit [dB rms] | Test result [dB rms]
[Hz] [HZ]
3M 3k <0.001
136G 3k <0.001
21G 3k <0.001
3G 3k <0.001

Direction: S23 (Optio

n 313 and 314 only)

CW frequency IF bandwidth Test limit [dB rms] | Test result [dB rms]
[Hz] [HZ]
3M 3k <0.001
13G 3k <0.001
21G 3k <0.001
3G 3k <0.001
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Performance Tests

E5070B Performance Test Record for Serial Prefix: MY422, and above

Direction: S32 (Optio

n 313 and 314 only)

CW frequency IF bandwidth Test limit [dB rms] | Test result [dB rms]
[Hz] [Hz]
3M 3k <0.001
13G 3k <0.001
216G 3k <0.001
3G 3k <0.001
Direction: S43 (Option 413 and 414 only)
CW frequency IF bandwidth Test limit [dB rms] | Test result [dB rms]
[Hz] [Hz]
3M 3k <0.001
136G 3k <0.001
216G 3k <0.001
3G 3k <0.001
Direction: S34 (Option 413 and 414 only)
CW frequency IF bandwidth Test limit [dB rms] | Test result [dB rms]
[Hz] [Hz]
3M 3k <0.001
13G 3k <0.001
21G 3k <0.001
3G 3k <0.001

Crosstalk Test

Direction: S21 (Options 213, 214, 313 and 314 only)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-3G

10

<-120

Direction: S12 (Options 213, 214, 313 and 314 only)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-3G

10

<-120
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E5070B Performance Test Record for Serial Prefix: MY422, and above

Direction: S32 (Options 313, 314, 413 and 414 only)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-3G

10

<-120

Direction: S23 (Options 313, 314, 413 and 414 only)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-3G

10

<-120

Direction: S41 (Options 413 and 414 only)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-3G

10

<-120

Direction: S14 (Options 413 and 414 only)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-3G

10

<-120

System Dynamic Range Test

Direction: S21 (Options 213, 214, 313 and 314 only)

Frequency range [Hz] | IF bandwidth [Hz] | Test limit [dB] | Test result [dB]
3M-15G 10 <-120
15G-3G 10 <-122
3M-15G 3k <-95
15G-3G 3k <-97

Direction: S12 (Options 213, 214, 313 and 314 only)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-15G 10 <-120
15G-36G 10 <-122
3M-15G 3k <-95
15G-3G 3k <-97
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Performance Tests

E5070B Performance Test Record for Serial Prefix: MY422, and above

Direction: S32 (Options 313, 314, 413, 414 only)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-15G 10 <-120
15G-3G 10 <-122
3M-15G 3k <-95
15G-3G 3k <-97

Direction: S23 (Options 313, 314, 413 and 414 only)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-15G 10 <-120
15G-3G 10 <-122
3M-15G 3k <-95
15G-3G 3k <-97

Direction: S41 (Options 413 and 414 only)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-15G 10 <-120
15G-3G 10 <-122
3M-15G 3k <-95
15G-3G 3k <-97

Direction: S14 (Options 413 and 414 only)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-15G 10 <-120
15G-3G 10 <-122
3M-156G 3k <-95
15G-3G 3k <-97

Dynamic Accuracy Test

@ Reference power level: -10 dBm
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Performance Tests

E5070B Performance Test Record for Serial Prefix: MY422, and above

Direction: S21

Power level [dBm] | Test limit [dB] Test result [dB] Measurement
uncertainty [dB]
10 +0.207 +0.060
5 +0.075 +0.022
0 +0.042 +0.012
-5 +0.031 +0.012
-15 +0.030 +0.0087
-20 +0.035 +0.0087
-25 +0.040 +0.012
-30 +0.045 +0.012
-35 + 0.056 +0.016
-40 +0.067 +0.016
-45 +0.078 +0.019
-50 +0.091 +0.019
-55 +0.106 +0.022
-60 +0.125 +0.022
-65 +0.151 +0.025
-70 +0.189 +0.025
-75 +0.248 +0.028
-80 +0.346 +0.028
-85 +0.509 +0.030
-90 +0.785 +0.030
-95 +1.248 +0.032
-100 +2.008 +0.032
Direction: S12
Power level [dBm] | Test limit [dB] Test result [dB] Measurement

uncertainty [dB]

10 +0.207 +0.060
5 +0.075 +0.022
0 +0.042 +0.012
-5 +0.031 +0.012
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Performance Tests

E5070B Performance Test Record for Serial Prefix: MY422, and above

Power level [dBm]

Test limit [dB]

Test result [dB]

Measurement
uncertainty [dB]

-15 +0.030 +0.0087
-20 +0.035 +0.0087
-25 +0.040 +0.012
-30 +0.045 +0.012
-35 +0.056 +0.016
-40 +0.067 +0.016
-45 +0.078 +0.019
-50 +0.091 +0.019
-55 +0.106 +0.022
-60 +0.125 +0.022
-65 +0.151 +0.025
-70 +0.189 +0.025
-75 +0.248 +0.028
-80 +0.346 +0.028
-85 +0.509 +0.030
-90 +0.785 +0.030
-95 +1.248 +0.032
-100 +2.008 +0.032
Direction: S31 (Options 313, 314, 413 and 414 only)
Power level [dBm] | Test limit [dB] Test result [dB] Measurement

uncertainty [dB]

10 +0.207 + 0.060
5 +0.075 +0.022
0 +0.042 +0.012
-5 +0.031 +0.012
-15 +0.030 +0.0087
-20 +0.035 +0.0087
-25 +0.040 +0.012
-30 +0.045 +0.012
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E5070B Performance Test Record for Serial Prefix: MY422, and above

Power level [dBm] | Test limit [dB] Test result [dB] Measurement
uncertainty [dB]

-35 +0.056 +0.016
-40 +0.067 +0.016
-45 +0.078 +0.019
-50 +0.091 +0.019

N
-55 +0.106 +0.022 e
-60 +0.125 +0.022 g.,
-65 +0.151 +0.025 5
-70 +0.189 +0.025 %
-75 +0.248 +0.028 “
-80 +0.346 +0.028
-85 +0.509 +0.030
-90 +0.785 +0.030
-95 +1.248 +0.032
-100 +2.008 +0.032

Direction: S41 (Options 413 and 414 only)

Power level [dBm] | Test limit [dB] Test result [dB] Measurement
uncertainty [dB]

10 +0.207 +0.060
5 +0.075 +0.022
0 +0.042 +0.012
-5 +0.031 +0.012
-15 +0.030 +0.0087
-20 +0.035 +0.0087
-25 +0.040 +0.012
-30 +0.045 +0.012
-35 + 0.056 +0.016
-40 +0.067 +0.016
-45 +0.078 +0.019
-50 +0.091 +0.019
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Performance Tests

E5070B Performance Test Record for Serial Prefix: MY422, and above

Power level [dBm] | Test limit [dB] Test result [dB] Measurement
uncertainty [dB]
-55 +0.106 +0.022
-60 +0.125 +0.022
-65 +0.151 +0.025
-70 +0.189 +0.025
-75 +0.248 +0.028
-80 +0.346 +0.028
-85 +0.509 +0.030
-90 +0.785 +0.030
-95 +1.248 +0.032
-100 +2.008 +0.032

Uncorrected System Performance Test

@ Correction: Off, System Correction: On

Port 1
System Frequency range [Hz] | Test limit [dB] Test result [dB]
performance
Directivity 3M-3G <-25
Source match 3M-3G <-25
Load match 3M-3G <-17
Transmission 3M-3G +1.0
Tracking
Reflection Tracking 3M-3G +1.0
Port 2
System Frequency range [Hz] | Test limit [dB] Test result [dB]
performance
Directivity 3M-3G <-25
Source match 3M-3G <-25
Load match 3M-3G <-17
Transmission 3M-3G +1.0
Tracking
Reflection Tracking 3M-3G +1.0
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Performance Tests

E5070B Performance Test Record for Serial Prefix: MY422, and above

Port 3 (Options 313, 314, 413 and 414 only)

System Frequency range [Hz] | Test limit [dB] Test result [dB]
performance

Directivity 3M-3G <-25

Source match 3M-3G <-25

Load match 3M-3G <-17

Transmission 3M-3G +10

Tracking

Reflection Tracking 3M-3G +1.0

Port 4 (Options 413 and 414 only)

System Frequency range [Hz] | Test limit [dB] Test result [dB]
performance

Directivity 3M-3G <-25

Source match 3M-3G <-25

Load match 3M-3G <-17

Transmission 3M-3G +10

Tracking

Reflection Tracking 3M-3G +1.0
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Performance Tests

E5071B Performance Test Record for Serial Prefix: MY421, or JP1KK

E5071B Performance Test Record for Serial Prefix;: MY421,

or JP1IKK

Agilent Technologies E5071B RF Network Analyzer
Serial Number: Option:
Temperature: °C | Test Date:
Humidity: % R.H. | Tested by:

Frequency Accuracy Test

Without Option 1E5

Frequency [Hz]

Test limit [Hz]

Test result  [HZz]

Measurement
uncertainty [Hz]

50 M + 250 +11
3G +15k k +0.64 k
With Option 1E5
Frequency [Hz] | Testlimit [Hz] Test result [Hz] Measurement
uncertainty [Hz]
50 M +50 +11
3G +3.00 k k +0.64k
RF Output Level Accuracy and Flatness Test
Level Accuracy Test (@ Port 1)
Power level Frequency Test limit Test result Measurement
[dBm] [Hz] [dB] [dB] uncertainty [dB]
0 50 M + 0.65 +0.16

Level Flatness Test (@ Port 1) (at 0dBm, relative to 50 MHz reference)

Frequency [HZz]

Test limit [dB]

Test result

[dB]

Measurement
uncertainty [dB]

10M

+0.37

550 M

+0.17
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Performance Tests

E5071B Performance Test Record for Serial Prefix: MY421, or JP1KK

Frequency [Hz]

Test limit [dB]

Test result [dB]

Measurement
uncertainty [dB]

105G +1.0 +0.17
155G +1.0 +0.19
205G +1.0 +0.20
3.00G +1.0 +0.20
425G +1.0 +0.36
5.05G +1.0 +0.36
6.05G +1.0 +0.36
7.05G +1.0 +0.36
8.05G +1.0 +0.36
8.50 G +1.0 +0.36
RF Output Level Linearity Test (@ Portl)
CW Frequency: 10 MHz (relative to 0 dBm reference)
Power level [dBm] | Test limit [dB] Test result [dB] Measurement
uncertainty [dB]
10 +0.75 +0.27
9 +0.75 +0.26
8 +0.75 +0.24
7 +0.75 +0.23
6 +0.75 +0.21
5 +0.75 +0.20
4 +0.75 +0.19
3 +0.75 +0.18
2 +0.75 +0.18
1 +0.75 +0.17
-1 +0.75 +0.17
-2 +0.75 +0.17
-3 +0.75 +0.17
-4 +0.75 +0.17
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Performance Tests

E5071B Performance Test Record for Serial Prefix: MY421, or JP1KK

Power level [dBm]

Test limit [dB]

Test result [dB]

Measurement
uncertainty [dB]

-5 +0.75 +0.17
-6 +0.75 +0.17
-7 +0.75 +0.17
-8 +0.75 +0.17
-9 +0.75 +0.17
-10 +0.75 +0.17
-11 +0.75 +0.17
-12 +0.75 +0.17
-13 +0.75 +0.17
-14 +0.75 +0.17
-15 +0.75 +0.17
CW Frequency: 3 GHz (relative to 0 dBm reference)
Power level [dBm] | Test limit [dB] Test result [dB] Measurement

uncertainty [dB]

10 +0.75 +0.27
9 +0.75 +0.26
8 +0.75 +0.24
7 +0.75 +0.23
6 +0.75 +0.21
5 +0.75 +0.20
4 +0.75 +0.19
3 £0.75 +0.18
2 +0.75 +0.18
1 +0.75 +0.17
-1 +0.75 +0.17
-2 +0.75 +0.17
-3 +0.75 +0.17
-4 +0.75 +0.17
-5 +0.75 +0.17
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Performance Tests

E5071B Performance Test Record for Serial Prefix: MY421, or JP1KK

Power level [dBm]

Test limit [dB]

Test result [dB]

Measurement
uncertainty [dB]

-6 +0.75 +0.17
-7 +0.75 +0.17
-8 +0.75 +0.17
-9 +0.75 +0.17
-10 +0.75 +0.17
-11 +0.75 +0.17
-12 +0.75 +0.17
-13 +0.75 +0.17
-14 +0.75 +0.17
-15 +0.75 +0.17
CW Frequency: 4.25 GHz (relative to 0 dBm reference)
Power level [dBm] | Test limit [dB] Test result [dB] Measurement

uncertainty [dB]

10 +0.75 +0.27
9 +0.75 +0.26
8 +0.75 +0.24
7 +0.75 +0.23
6 +0.75 +0.21
5 +0.75 +0.20
4 +0.75 +0.19
3 +0.75 +0.18
2 +0.75 +0.18
1 +0.75 +0.17
-1 +0.75 +0.17
-2 +0.75 +0.17
-3 +0.75 +0.17
-4 +0.75 +0.17
-5 +0.75 +0.17
-6 +0.75 +0.17
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Performance Tests

E5071B Performance Test Record for Serial Prefix: MY421, or JP1KK

Power level [dBm]

Test limit [dB]

Test result [dB]

Measurement
uncertainty [dB]

-7 +0.75 +0.17
-8 +0.75 +0.17
-9 +0.75 +0.17
-10 +0.75 +0.17
-11 +0.75 +0.17
-12 +0.75 +0.17
-13 +0.75 +0.17
-14 +0.75 +0.17
-15 +0.75 +0.17
CW Frequency: 6 GHz (relative to 0 dBm reference)
Power level [dBm] | Test limit [dB] Test result [dB] Measurement

uncertainty [dB]

8 +0.75 +0.24
7 +0.75 +0.23
6 +0.75 +0.21
5 +0.75 +0.20
4 +0.75 +0.19
3 +0.75 +0.18
2 +0.75 +0.18
1 +0.75 +0.17
-1 +0.75 +0.17
-2 £0.75 +0.17
-3 +0.75 +0.17
-4 +0.75 +0.17
-5 +0.75 +0.17
-6 +0.75 +0.17
-7 +0.75 +0.17
-8 £0.75 +0.17
-9 +0.75 +0.17
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Performance Tests
E5071B Performance Test Record for Serial Prefix: MY421, or JP1KK

Power level [dBm] | Test limit [dB] Test result [dB] Measurement
uncertainty [dB]

-10 +0.75 +0.17
-11 +0.75 +0.17
-12 +0.75 +0.17
-13 +0.75 +0.17

N

-14 +0.75 +0.17 3

-15 +0.75 +0.17 S

3

g

CW Frequency: 8.5 GHz (relative to 0 dBm reference) 2

o

Power level [dBm] | Test limit [dB] Test result [dB] Measurement a

uncertainty [dB]

6 +0.75 +0.21
5 +0.75 +0.20
4 +0.75 +0.19
3 +0.75 +0.18
2 +0.75 +0.18
1 +0.75 +0.17
-1 +0.75 +0.17
-2 +0.75 +0.17
-3 +0.75 +0.17
-4 +0.75 +0.17
-5 +0.75 +0.17
-6 +0.75 +0.17
-7 +0.75 +0.17
-8 +0.75 +0.17
-9 +0.75 +0.17
-10 +0.75 +0.17
-11 +0.75 +0.17
-12 +0.75 +0.17
-13 +0.75 +0.17
-14 +0.75 +0.17
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Performance Tests

E5071B Performance Test Record for Serial Prefix: MY421, or JP1KK

Power level [dBm]

Test limit [dB]

Test result [dB]

Measurement
uncertainty [dB]

-15

+0.75

+0.17

Trace Noise CW Test (Magnitude)

Direction: S21

CW frequency IF bandwidth Test limit [dB rms] | Test result [dB rms]
[Hz] [Hz]
3M 3k <0.001
136G 3k <0.001
216G 3k <0.001
3G 3k <0.001
425G 3k <0.001
6G 3k <0.003
75G 3k <0.003
85G 3k <0.005
Direction: S12
CW frequency IF bandwidth Test limit [dB rms] | Test result [dB rms]
[Hz] [HzZ]
3M 3k <0.001
136G 3k <0.001
216G 3k <0.001
3G 3k <0.001
425G 3k <0.001
6G 3k <0.003
75G 3k <0.003
85G 3k <0.005

Direction: S23 (Option 313 and 314 only)

CW frequency IF bandwidth Test limit [dB rms] | Test result [dB rms]
[Hz] [HZ]
3IM 3k <0.001
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Performance Tests

E5071B Performance Test Record for Serial Prefix: MY421, or JP1KK

CW frequency IF bandwidth Test limit [dB rms] | Test result [dB rms]
[Hz] [HZ]
13G 3k <0.001
21G 3k <0.001
3G 3k <0.001
425G 3k <0.001
6G 3k <0.003
75G 3k <0.003
85G 3k < 0.005

Direction: S32 (Optio

n 313 and 314 only)

CW frequency IF bandwidth Test limit [dB rms] | Test result [dB rms]
[Hz] [HZ]
3M 3k <0.001
13G 3k <0.001
21G 3k <0.001
3G 3k <0.001
425G 3k <0.001
6G 3k <0.003
75G 3k <0.003
85G 3k < 0.005

Direction: S43 (Optio

n 413 and 414 only)

CW frequency IF bandwidth Test limit [dB rms] | Test result [dB rms]
[Hz] [Hz]
3M 3k <0.001
13G 3k <0.001
21G 3k <0.001
3G 3k <0.001
425G 3k <0.001
6G 3k <0.003
75G 3k <0.003
85G 3k < 0.005
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Performance Tests

E5071B Performance Test Record for Serial Prefix: MY421, or JP1KK

Direction: S34 (Option 413 and 414 only)

CW frequency IF bandwidth Test limit [dB rms] | Test result [dB rms]
[Hz] [Hz]
3M 3k <0.001
13G 3k <0.001
216G 3k <0.001
3G 3k <0.001
425G 3k <0.001
6G 3k <0.003
75G 3k <0.003
85G 3k <0.005

Crosstalk Test

Direction: S21 (Options 213, 214, 313 and 314 only)

Freqguency range [Hz] | IF bandwidth [Hz] | Test limit [dB] | Test result [dB]
3M-3G 10 <-120
3G-6G 10 <-110
6G-75G 10 <-100
75G-85G 10 <-90

Direction: S12 (Options 213, 214, 313 and 314 on

y)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-3G 10 <-120
3G-6G 10 <-110
6G-75G 10 <-100
75G-85G 10 <-90

Direction: S32 (Options 313, 314, 413 and 414 on

y)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-3G 10 <-120
3G-6G 10 <-110
6G-75G 10 <-100
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Performance Tests
E5071B Performance Test Record for Serial Prefix: MY421, or JP1KK

Frequency range [Hz] | IF bandwidth [Hz] | Test limit [dB] | Test result [dB]

75G-856G 10 <-90

Direction: S23 (Options 313, 314, 413 and 414 only)

Frequency range [Hz] | IF bandwidth [Hz] | Test limit [dB] | Test result [dB]

3M-3G 10 <-120 o
3G-6G 10 <-110 ;.'E
6G-75G 10 <-100 gh
75G-85G 10 <-90 5

(0]

Direction: S41 (Options 413 and 414 only) g

Frequency range [Hz] | IF bandwidth [Hz] | Test limit [dB] | Test result [dB]

3M-3G 10 <-120
3G-6G 10 <-110
6G-75G 10 <-100
75G-85G 10 <-90

Direction: S14 (Options 413 and 414 only)

Frequency range [Hz] | IF bandwidth [Hz] | Test limit [dB] | Test result [dB]

3M-3G 10 <-120
3G-6G 10 <-110
6G-75G 10 <-100
75G-856G 10 <-90

System Dynamic Range Test
Direction: S21 (Options 213, 214, 313 and 314 only)

Frequency range [Hz] | IF bandwidth [Hz] | Test limit [dB] | Test result [dB]
3M-15G 10 <-120
15G-4G 10 <-122
4G-6G 10 <-118
6G-75G 10 <-113
75G-85G 10 <-106
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Performance Tests

E5071B Performance Test Record for Serial Prefix: MY421, or JP1KK

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-15G 3k <-95
15G-4G 3k <-97
4G-6G 3k <-93
6G-75G 3k <-88
75G-85G 3k <-81

Direction: S12 (Options 213, 214, 313 and 314 only)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-15G 10 <-120
15G-4G 10 <-122
4G-6G 10 <-118
6G-75G 10 <-113
75G-856G 10 <-106
3M-15G 3k <-95
15G-4G 3k <-97
4G-6G 3k <-93
6G-75G 3k <-88
75G-856G 3k <-81

Direction: S32 (Options 313, 314, 413, 414 only)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-15G 10 <-120
15G-4G 10 <-122
4G-6G 10 <-118
6G-75G 10 <-113
75G-85G 10 <-106
3M-15G 3k <-95
15G-4G 3k <-97
4G-6G 3k <-93
6G-75G 3k <-88
75G-85G 3k <-81
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E5071B Performance Test Record for Serial Prefix: MY421, or JP1KK

Direction: S23 (Options 313, 314, 413 and 414 only)

Frequency range [Hz] | IF bandwidth [Hz] | Test limit [dB] | Test result [dB]

3M-15G 10 <-120
15G-4G 10 <-122
4G-6G 10 <-118
6G-75G 10 <-113 .
75G-85G 10 <-106 c__‘gi
3M-15G 3k <-95 5
15G-4G 3k <-97 %
4G-6G 3k <-93 g
6G-75G 3k <-88
75G-85G 3k <-81

Direction: S41 (Options 413 and 414 only)

Frequency range [Hz] | IF bandwidth [Hz] | Test limit [dB] | Test result [dB]

3M-156G 10 <-120
15G-4G 10 <-122
4G-6G 10 <-118
6G-75G 10 <-113
75G-85G 10 <-106
3M-156G 3k <-95
15G-4G 3k <-97
4G-6G 3k <-93
6G-75G 3k <-88
75G-85G 3k <-81

Direction: S14 (Options 413 and 414 only)

Frequency range [Hz] | IF bandwidth [Hz] | Test limit [dB] | Test result [dB]

3M-15G 10 <-120
15G-46G 10 <-122

4G-6G 10 <-118
6G-75G 10 <-113
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E5071B Performance Test Record for Serial Prefix: MY421, or JP1KK

Frequency range [Hz] | IF bandwidth [Hz] | Test limit [dB] | Test result [dB]
75G-85G 10 <-106
3M-156G 3k <-95
15G-4G 3k <-97
4G-6G 3k <-93
6G-75G 3k <-88
75G-85G 3k <-81

Dynamic Accuracy Test

@ Reference power level: -10 dBm

Direction: S21

Power level [dBm] | Test limit [dB] Test result [dB] Measurement
uncertainty [dB]

10 +0.207 +0.060
5 +0.075 +0.022
0 +0.042 +0.012
-5 +0.031 +0.012
-15 +0.030 +0.0087
-20 +0.035 +0.0087
-25 +0.040 +0.012
-30 +0.045 +0.012
-35 +0.056 +0.016
-40 +0.067 +0.016
-45 +0.078 +0.019
-50 +0.091 +0.019
-55 +0.106 +0.022
-60 +0.125 +0.022
-65 +0.151 +0.025
-70 +0.189 +0.025
-75 +0.248 +0.028
-80 +0.346 +0.028
-85 +0.509 +0.030
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E5071B Performance Test Record for Serial Prefix: MY421, or JP1KK

Power level [dBm] | Test limit [dB] Test result [dB] Measurement
uncertainty [dB]
-90 +0.785 +0.030
-95 +1.248 +0.032
-100 +2.008 +0.032
Direction: S12
Power level [dBm] | Test limit [dB] Test result [dB] Measurement
uncertainty [dB]
10 +0.207 +0.060
5 +0.075 +0.022
0 +0.042 +0.012
-5 +0.031 +0.012
-15 +0.030 +0.0087
-20 +0.035 +0.0087
-25 +0.040 +0.012
-30 +0.045 +0.012
-35 +0.056 +0.016
-40 +0.067 +0.016
-45 +0.078 +0.019
-50 +0.091 +0.019
-55 +0.106 +0.022
-60 +0.125 +0.022
-65 +0.151 +0.025
-70 +0.189 +0.025
-75 +0.248 +0.028
-80 +0.346 +0.028
-85 +0.509 +0.030
-90 +0.785 +0.030
-95 +1.248 +0.032
-100 +2.008 +0.032
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Performance Tests

E5071B Performance Test Record for Serial Prefix: MY421, or JP1KK

Direction: S31 (Options 313, 314, 413 and 414 only)

Power level [dBm]

Test limit [dB]

Test result [dB]

Measurement
uncertainty [dB]

10 +0.207 +0.060
5 +0.075 +0.022
0 +0.042 +0.012
-5 +0.031 +0.012
-15 +0.030 +0.0087
-20 +0.035 +0.0087
-25 +0.040 +0.012
-30 +0.045 +0.012
-35 +0.056 +0.016
-40 +0.067 +0.016
-45 +0.078 +0.019
-50 +0.091 +0.019
-55 +0.106 +0.022
-60 +0.125 +0.022
-65 +0.151 +0.025
-70 +0.189 +0.025
-75 +0.248 +0.028
-80 +0.346 +0.028
-85 +0.509 +0.030
-90 +0.785 +0.030
-95 +1.248 +0.032
-100 +2.008 +0.032
Direction: S41 (Options 413 and 414 only)
Power level [dBm] | Test limit [dB] Test result [dB] Measurement

uncertainty [dB]

10 +0.207 +0.060
5 +0.075 +0.022
0 +0.042 +0.012
-5 +0.031 +0.012
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E5071B Performance Test Record for Serial Prefix: MY421, or JP1KK

Power level [dBm] | Test limit [dB] Test result [dB] Measurement
uncertainty [dB]

-15 +0.030 +0.0087
-20 +0.035 +0.0087
-25 +0.040 +0.012
-30 +0.045 +0.012
-35 +0.056 +0.016
-40 + 0.067 +0.016
-45 +0.078 +0.019
-50 +0.091 +0.019
-55 +0.106 +0.022
-60 +0.125 +0.022
-65 +0.151 +0.025
-70 +0.189 +0.025
-75 +0.248 +0.028
-80 +0.346 +0.028
-85 +0.509 +0.030
-90 +0.785 +0.030
-95 +1.248 +0.032
-100 +2.008 +0.032

Uncorrected System Performance Test

@ Correction: Off, System Correction: On

Port 1

System Frequency range [Hz] | Test limit [dB] Test result [dB]
performance

Directivity 3M-3G <-25

Directivity 3G-6G <-20

Directivity 6G-85G <-15

Source match 3M-3G <-25

Source match 3G-6G <-20

Source match 6G-85G <-15
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Performance Tests

E5071B Performance Test Record for Serial Prefix: MY421, or JP1KK

System Frequency range [Hz] | Test limit [dB] Test result [dB]
performance
Load match 3M-3G <-17
Load match 3G-6G <-12
Load match 6G-85G <-10
Transmission 3M-3G +1.0
Tracking
Transmission 3G-6G +1.0
Tracking
Transmission 6G-85G +1.0
Tracking
Reflection Tracking 3M-3G +1.0
Reflection Tracking 3G-6G +1.0
Reflection Tracking 6G-85G +1.0
Port 2
System Frequency range [Hz] | Test limit [dB] Test result [dB]
performance
Directivity 3M-3G <-25
Directivity 3G-6G <-20
Directivity 6G-85G <-15
Source match 3M-3G <-25
Source match 3G-6G <-20
Source match 6G-85G <-15
Load match 3M-3G <-17
Load match 3G-6G <-12
Load match 6G-85G <-10
Transmission 3M-3G +1.0
Tracking
Transmission 3G-6G +1.0
Tracking
Transmission 6G-85G +1.0
Tracking
Reflection Tracking 3M-3G +1.0
Reflection Tracking 3G-6G +1.0
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E5071B Performance Test Record for Serial Prefix: MY421, or JP1KK

System
performance

Frequency range [Hz]

Test limit [dB]

Test result [dB]

Reflection Tracking

6G-85G

+1.0

Port 3 (Options 313, 314, 413 and 414 only)

System Frequency range [Hz] | Test limit [dB] Test result [dB]
performance

Directivity 3M-3G <-25
Directivity 3G-6G <-20
Directivity 6G-85G <-15
Source match 3M-3G <-25
Source match 3G-6G <-20
Source match 6G-85G <-15
Load match 3M-3G <-17
Load match 3G-6G <-12
Load match 6G-85G <-10
Transmission 3M-3G +1.0
Tracking

Transmission 3G-6G +1.0
Tracking

Transmission 6G-85G +1.0
Tracking

Reflection Tracking 3M-3G +1.0
Reflection Tracking 3G-6G +1.0
Reflection Tracking 6G-85G +1.0

Port 4 (Options 413 and 414 only)

System Frequency range [Hz] | Test limit [dB] Test result [dB]
performance

Directivity 3M-3G <-25

Directivity 3G-6G <-20

Directivity 6G-85G <-15

Source match 3M-3G <-25

Source match 3G-6G <-20
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Performance Tests

E5071B Performance Test Record for Serial Prefix: MY421, or JP1KK

System Frequency range [Hz] | Test limit [dB] Test result [dB]
performance

Source match 6G-85G <-15
Load match 3M-3G <-17
Load match 3G-6G <-12
Load match 6G-85G <-10
Transmission 3M-3G +1.0
Tracking

Transmission 3G-6G +1.0
Tracking

Transmission 6G-85G +1.0
Tracking

Reflection Tracking 3M-3G +1.0
Reflection Tracking 3G-6G +1.0
Reflection Tracking 6G-85G +1.0
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E5071B Performance Test Record for Serial Prefix: MY422, and above

E5071B Performance Test Record for Serial Prefix: MY422,
and above

Agilent Technologies E5071B RF Network Analyzer

Serial Number: Option:
Temperature: °C | Test Date: N)
Humidity: % R.H. | Tested by: f
S
5
Frequency Accuracy Test =
(0]
Without Option 1E5 o
(2]
Frequency [Hz] | Testlimit [HZz] Test result [Hz] Measurement
uncertainty [Hz]
50 M +250 +11
3G +15k k +0.64 k

With Option 1E5

Frequency [Hz] | Testlimit [Hz] Test result [Hz] Measurement
uncertainty [Hz]

50 M +50 +11

3G +3.00 k k +0.64 Kk

RF Output Level Accuracy and Flatness Test

Level Accuracy Test (@ Port 1)

Power level Frequency Test limit Test result Measurement
[dBm] [HZ] [dB] [dB] uncertainty [dB]
0 50 M +0.65 +0.16

Level Flatness Test (@ Port 1) (at 0dBm, relative to 50 MHz reference)

Frequency [Hz] | Testlimit [dB] Testresult [dB] | Measurement
uncertainty [dB]

10M +1.0 +0.37

550 M +1.0 +0.17
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E5071B Performance Test Record for Serial Prefix: MY422, and above

Frequency [HZz]

Test limit [dB]

Test result [dB]

Measurement
uncertainty [dB]

105G +10 +0.17
155G +1.0 +0.19
205G +10 +0.20
3.00G £10 +0.20
425G +1.0 +0.36
505G +10 +0.36
6.05G £10 +0.36
7.05G +1.0 +0.36
8.05G +10 +0.36
8.50 G £10 +0.36
RF Output Level Linearity Test (@ Portl)
CW Frequency: 10 MHz (relative to 0 dBm reference)
Power level [dBm] | Test limit [dB] Test result [dB] Measurement
uncertainty [dB]
10 +0.75 +0.27
9 +0.75 +0.26
8 +0.75 +0.24
7 +0.75 +0.23
6 +0.75 +0.21
5 +0.75 +0.20
4 +0.75 +0.19
3 +0.75 +0.18
2 +0.75 +0.18
1 +0.75 +0.17
-1 +0.75 +0.17
-2 +0.75 +0.17
-3 +0.75 +0.17
-4 +0.75 +0.17
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E5071B Performance Test Record for Serial Prefix: MY422, and above

Power level [dBm]

Test limit [dB]

Test result [dB]

Measurement
uncertainty [dB]

-5 +0.75 +0.17
-6 +0.75 +0.17
-7 +0.75 +0.17
-8 +0.75 +0.17
-9 +0.75 +0.17
-10 +0.75 +0.17
-11 +0.75 +0.17
-12 +0.75 +0.17
-13 +0.75 +0.17
-14 +0.75 +0.17
-15 +0.75 +0.17
CW Frequency: 3 GHz (relative to 0 dBm reference)
Power level [dBm] | Test limit [dB] Test result [dB] Measurement

uncertainty [dB]

10 +0.75 +0.27
9 +£0.75 +0.26
8 +0.75 +0.24
7 +0.75 +0.23
6 +0.75 +0.21
5 +0.75 +0.20
4 +0.75 +0.19
3 +£0.75 +0.18
2 +0.75 +0.18
1 +0.75 +0.17
-1 +£0.75 +0.17
-2 +0.75 +0.17
-3 +0.75 +0.17
-4 +0.75 +0.17
-5 +0.75 +0.17
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Performance Tests

E5071B Performance Test Record for Serial Prefix: MY422, and above

Power level [dBm] | Test limit [dB]

Test result [dB]

Measurement
uncertainty [dB]

-6 +0.75 +0.17
-7 +0.75 +0.17
-8 +0.75 +0.17
-9 +0.75 +0.17
-10 +0.75 +0.17
-11 +0.75 +0.17
-12 +0.75 +0.17
-13 +0.75 +0.17
-14 +0.75 +0.17
-15 +0.75 +0.17
CW Frequency: 4.25 GHz (relative to 0 dBm reference)
Power level [dBm] | Test limit [dB] Test result [dB] Measurement

uncertainty [dB]

9 +0.75 +0.26
8 +0.75 +0.24
7 +0.75 +0.23
6 +0.75 +£0.21
5 +0.75 +0.20
4 +0.75 +0.19
3 +0.75 +0.18
2 +0.75 +0.18
1 £0.75 +0.17
-1 +0.75 +0.17
-2 +0.75 +0.17
-3 £0.75 +0.17
-4 +0.75 +0.17
-5 +0.75 +0.17
-6 £0.75 +0.17
-7 +0.75 +0.17
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E5071B Performance Test Record for Serial Prefix: MY422, and above

Power level [dBm]

Test limit [dB]

Test result [dB]

Measurement
uncertainty [dB]

-8 +0.75 +0.17
-9 +0.75 +0.17
-10 +0.75 +0.17
-11 +0.75 +0.17
-12 +0.75 +0.17
-13 +0.75 +0.17
-14 +0.75 +0.17
-15 +0.75 +0.17
CW Frequency: 6 GHz (relative to 0 dBm reference)
Power level [dBm] | Test limit [dB] Test result [dB] Measurement

uncertainty [dB]

7 +0.75 +0.23
6 +£0.75 +0.21
5 +0.75 +0.20
4 +0.75 +0.19
3 +0.75 +0.18
2 +0.75 +0.18
1 +0.75 +0.17
-1 +£0.75 +0.17
-2 +0.75 +0.17
-3 +0.75 +0.17
-4 +£0.75 +0.17
-5 +0.75 +0.17
-6 +0.75 +0.17
-7 +0.75 +0.17
-8 +0.75 +0.17
-9 +0.75 +0.17
-10 +0.75 +0.17
-11 +0.75 +0.17
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Performance Tests

E5071B Performance Test Record for Serial Prefix: MY422, and above

Power level [dBm]

Test limit [dB]

Test result [dB]

Measurement
uncertainty [dB]

-12 +0.75 +0.17
-13 +0.75 +0.17
-14 +0.75 +0.17
-15 +0.75 +0.17
CW Frequency: 8.5 GHz (relative to 0 dBm reference)
Power level [dBm] | Test limit [dB] Test result [dB] Measurement

uncertainty [dB]

5 +0.75 +0.20
4 +0.75 +0.19
3 +0.75 +0.18
2 +0.75 +0.18
1 +0.75 +0.17
-1 +0.75 +0.17
-2 +0.75 +0.17
-3 +0.75 +0.17
-4 £0.75 +0.17
-5 +0.75 +0.17
-6 +0.75 +0.17
-7 £0.75 +0.17
-8 +0.75 +0.17
-9 +0.75 +0.17
-10 £0.75 +0.17
-11 +0.75 +0.17
-12 +0.75 +0.17
-13 £0.75 +0.17
-14 +0.75 +0.17
-15 +0.75 +0.17
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E5071B Performance Test Record for Serial Prefix: MY422, and above

Trace Noise CW Test (Magnitude)

Direction: S21

CW frequency IF bandwidth Test limit [dB rms] | Test result [dB rms]
[Hz] [HZ]
3M 3k <0.001
13G 3k <0.001
21G 3k <0.001
3G 3k <0.001
425G 3k <0.0012
6G 3k < 0.0036
75G 3k < 0.0036
85G 3k < 0.006
Direction: S12
CW frequency IF bandwidth Test limit [dB rms] | Test result [dB rms]
[Hz] [HZ]
3M 3k <0.001
136G 3k <0.001
21G 3k <0.001
3G 3k <0.001
425G 3k <0.0012
6G 3k < 0.0036
75G 3k < 0.0036
85G 3k < 0.006

Direction: S23 (Optio

n 313 and 314 only)

CW frequency IF bandwidth Test limit [dB rms] | Test result [dB rms]
[Hz] [Hz]
3M 3k <0.001
136G 3k <0.001
21G 3k <0.001
3G 3k <0.001
425G 3k <0.0012
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Performance Tests

E5071B Performance Test Record for Serial Prefix: MY422, and above

CW frequency IF bandwidth Test limit [dB rms] | Test result [dB rms]
[Hz] [Hz]
6G 3k < 0.0036
75G 3k < 0.0036
85G 3k < 0.006

Direction: S32 (Optio

n 313 and 314 only)

CW frequency IF bandwidth Test limit [dB rms] | Test result [dB rms]
[Hz] [HzZ]
3M 3k <0.001
13G 3k <0.001
216G 3k <0.001
3G 3k <0.001
425G 3k <0.0012
6G 3k < 0.0036
75G 3k < 0.0036
85G 3k < 0.006
Direction: S43 (Option 413 and 414 only)
CW frequency IF bandwidth Test limit [dB rms] | Test result [dB rms]
[Hz] [Hz]
3M 3k <0.001
13G 3k <0.001
216G 3k <0.001
3G 3k <0.001
425G 3k <0.0012
6G 3k < 0.0036
75G 3k <0.0036
85G 3k < 0.006
Direction: S34 (Option 413 and 414 only)
CW frequency IF bandwidth Test limit [dB rms] | Test result [dB rms]
[Hz] [Hz]
3M 3k <0.001
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E5071B Performance Test Record for Serial Prefix: MY422, and above

CW frequency IF bandwidth Test limit [dB rms] | Test result [dB rms]
[Hz] [HZ]
13G 3k <0.001
21G 3k <0.001
3G 3k <0.001
425G 3k <0.0012
6G 3k <0.0036
75G 3k < 0.0036
856G 3k < 0.006

Crosstalk Test

Direction: S21 (Options 213, 214, 313 and 314 only)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-3G 10 <-120
3G-6G 10 <-109
6G-75G 10 <-99
75G-856G 10 <-89

Direction: S12 (Options 213, 214, 313 and 314 only)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-3G 10 <-120
3G-6G 10 <-109
6G-75G 10 <-99
75G-85G 10 <-89

Direction: S32 (Options 313, 314, 413 and 414 only)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-3G 10 <-120
3G-6G 10 <-109
6G-75G 10 <-99
75G-85G 10 <-89
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Performance Tests

E5071B Performance Test Record for Serial Prefix: MY422, and above

Direction: S23 (Options 313, 314, 413 and 414 only)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-3G 10 <-120
3G-6G 10 <-109
6G-75G 10 <-99
75G-85G 10 <-89

Direction: S41 (Options 413 and 414 only)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-3G 10 <-120
3G-6G 10 <-109
6G-75G 10 <-99
75G-85G 10 <-89

Direction: S14 (Options 413 and 414 only)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-3G 10 <-120
3G-6G 10 <-109
6G-75G 10 <-99
75G-85G 10 <-89

System Dynamic Range Test

Direction: S21 (Options 213, 214, 313 and 314 only)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-15G 10 <-120
15G-3G 10 <-122

3G-4G 10 <-121

4G-6G 10 <-117
6G-75G 10 <-112
75G-85G 10 <-105
3M-15G 3k <-95
15G-3G 3k <-97
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Frequency range [Hz] | IF bandwidth [Hz] | Test limit [dB] | Test result [dB]

3G-4G 3k <-96
4G-6G 3k <-92
6G-75G 3k <-87
75G-85G 3k <-80
Direction: S12 (Options 213, 214, 313 and 314 only) z
1)
Frequency range [Hz] | IF bandwidth [Hz] | Test limit [dB] | Test result [dB] g.,
3M-15G 10 <-120 5
15G-3G 10 <-122 %
3G-4G 10 <121 -
4G-6G 10 <-117
6G-75G 10 <-112
75G-85G 10 <-105
3M-15G 3k <-95
15G-3G 3k <-97
3G-4G 3k <-96
4G-6G 3k <-92
6G-75G 3k <-87
75G-85G 3k <-80

Direction: S32 (Options 313, 314, 413, 414 only)

Frequency range [Hz] | IF bandwidth [Hz] | Test limit [dB] | Test result [dB]

3M-15G 10 <-120
15G-3G 10 <-122
3G-4G 10 <-121
4G-6G 10 <-117
6G-75G 10 <-112
75G-85G 10 <-105
3M-15G 3k <-95
15G-3G 3k <-97
3G-4G 3k <-96
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E5071B Performance Test Record for Serial Prefix: MY422, and above

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

4G-6G 3k <-92
6G-75G 3k <-87
75G-85G 3k <-80

Direction: S23 (Options 313, 314, 413 and 414 only)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-15G 10 <-120
15G-3G 10 <-122
3G-4G 10 <-121
4G-6G 10 <-117
6G-75G 10 <-112
75G-85G 10 <-105
3M-15G 3k <-95
15G-3G 3k <-97
3G-4G 3k <-96
4G-6G 3k <-92
6G-75G 3k <-87
75G-85G 3k <-80

Direction: S41 (Options 413 and 414 only)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-15G 10 <-120
15G-3G 10 <-122
3G-4G 10 <-121
4G-6G 10 <-117
6G-75G 10 <-112
75G-85G 10 <-105
3M-15G 3k <-95
15G-3G 3k <-97
3G-4G 3k <-96
4G-6G 3k <-92
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E5071B Performance Test Record for Serial Prefix: MY422, and above

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

6G-75G

3k

<-87

75G-856G

3k

<-80

Direction: S14 (Options 413 and 414 only)

Frequency range [Hz]

IF bandwidth [Hz]

Test limit [dB]

Test result [dB]

3M-15G 10 <-120
15G-3G 10 <-122
3G-4G 10 <-121
4G-6G 10 <-117
6G-75G 10 <-112
75G-85G 10 <-105
3M-15G 3k <-95
15G-3G 3k <-97
3G-4G 3k <-96
4G-6G 3k <-92
6G-75G 3k <-87
75G-85G 3k <-80

Dynamic Accuracy Test

@ Reference power level: -10 dBm

Direction: S21

Power level [dBm] | Test limit [dB] Test result [dB] Measurement
uncertainty [dB]
10 +0.207 +0.060
5 +0.075 +0.022
0 +0.042 +0.012
-5 +0.031 +0.012
-15 +0.030 +0.0087
-20 +0.035 +0.0087
-25 +0.040 +0.012
-30 +0.045 +0.012
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Performance Tests

E5071B Performance Test Record for Serial Prefix: MY422, and above

Power level [dBm]

Test limit [dB]

Test result [dB]

Measurement
uncertainty [dB]

-35 +0.056 +0.016
-40 +0.067 +0.016
-45 +0.078 +0.019
-50 +0.091 +0.019
-55 +0.106 +0.022
-60 +0.125 +0.022
-65 +0.151 +0.025
-70 +0.189 +0.025
-75 +0.248 +0.028
-80 +0.346 +0.028
-85 +0.509 +0.030
-90 +0.785 +0.030
-95 +1.248 +0.032
-100 +2.008 +0.032
Direction: S12
Power level [dBm] | Test limit [dB] Test result [dB] Measurement

uncertainty [dB]

10 +0.207 +0.060
5 +0.075 +0.022
0 +0.042 +0.012
-5 +0.031 +0.012
-15 +0.030 +0.0087
-20 +0.035 +0.0087
-25 +0.040 +0.012
-30 +0.045 +0.012
-35 + 0.056 +0.016
-40 + 0.067 +0.016
-45 +0.078 +0.019
-50 +0.091 +0.019
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E5071B Performance Test Record for Serial Prefix: MY422, and above

Power level [dBm] | Test limit [dB] Test result [dB] Measurement
uncertainty [dB]
-55 +0.106 +0.022
-60 +0.125 +0.022
-65 +0.151 +0.025
-70 +0.189 +0.025
-75 +0.248 +0.028
-80 +0.346 +0.028
-85 +0.509 +0.030
-90 +0.785 +0.030
-95 +1.248 +0.032
-100 +2.008 +0.032
Direction: S31 (Options 313, 314, 413 and 414 only)
Power level [dBm] | Test limit [dB] Test result [dB] Measurement

uncertainty [dB]

10 +0.207 +0.060
5 +0.075 +0.022
0 +0.042 +0.012
-5 +0.031 +0.012
-15 +0.030 +0.0087
-20 +0.035 +0.0087
-25 +0.040 +0.012
-30 +0.045 +0.012
-35 +0.056 +0.016
-40 +0.067 +0.016
-45 +0.078 +0.019
-50 +0.091 +0.019
-55 +0.106 +0.022
-60 +0.125 +0.022
-65 +£0.151 +0.025
-70 +0.189 +0.025
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Performance Tests

E5071B Performance Test Record for Serial Prefix: MY422, and above

Power level [dBm]

Test limit [dB]

Test result [dB]

Measurement
uncertainty [dB]

-75 +0.248 +0.028
-80 +0.346 +0.028
-85 +0.509 +0.030
-90 +0.785 +0.030
-95 +1.248 +0.032
-100 +2.008 +0.032
Direction: S41 (Options 413 and 414 only)
Power level [dBm] | Test limit [dB] Test result [dB] Measurement

uncertainty [dB]

10 +0.207 + 0.060
5 +0.075 +0.022
0 +0.042 +0.012
-5 +0.031 +0.012
-15 +0.030 +0.0087
-20 +0.035 +0.0087
-25 +0.040 +0.012
-30 +0.045 +0.012
-35 + 0.056 +0.016
-40 +0.067 +0.016
-45 +0.078 +0.019
-50 +0.091 +0.019
-55 +0.106 +0.022
-60 +0.125 +0.022
-65 +0.151 +0.025
-70 +0.189 +0.025
-75 +0.248 +0.028
-80 +0.346 +0.028
-85 +0.509 +0.030
-90 +0.785 +0.030
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Performance Tests

E5071B Performance Test Record for Serial Prefix: MY422, and above

Power level [dBm]

Test limit [dB]

Test result [dB]

Measurement
uncertainty [dB]

-95

+1.248

+0.032

-100

+2.008

+0.032

Uncorrected System Performance Test

@ Correction: Off, System Correction: On

Port 1
System Frequency range [Hz] | Test limit [dB] Test result [dB]
performance
Directivity 3M-3G <-25
Directivity 3G-6G <-20
Directivity 6G-85G <-15
Source match 3M-3G <-25
Source match 3G-6G <-20
Source match 6G-85G <-15
Load match 3M-3G <-17
Load match 3G-6G <-12
Load match 6G-85G <-10
Transmission 3M-3G +1.0
Tracking
Transmission 3G-6G +1.0
Tracking
Transmission 6G-85G +1.0
Tracking
Reflection Tracking 3M-3G +1.0
Reflection Tracking 3G-6G +1.0
Reflection Tracking 6G-85G +10
Port 2
System Frequency range [Hz] | Test limit [dB] Test result [dB]
performance
Directivity 3M-3G <-25
Directivity 3G-6G <-20
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Performance Tests

E5071B Performance Test Record for Serial Prefix: MY422, and above

System Frequency range [Hz] | Test limit [dB] Test result [dB]
performance

Directivity 6G-85G <-15
Source match 3M-3G <-25
Source match 3G-6G <-20
Source match 6G-85G <-15
Load match 3M-3G <-17
Load match 3G-6G <-12
Load match 6G-85G <-10
Transmission 3M-3G +1.0
Tracking

Transmission 3G-6G +1.0
Tracking

Transmission 6G-85G +1.0
Tracking

Reflection Tracking 3M-3G +1.0
Reflection Tracking 3G-6G +1.0
Reflection Tracking 6G-85G +1.0

Port 3 (Options 313, 314, 413 and 414 only)

System Frequency range [Hz] | Test limit [dB] Test result [dB]
performance
Directivity 3M-3G <-25
Directivity 3G-6G <-20
Directivity 6G-85G <-15
Source match 3M-3G <-25
Source match 3G-6G <-20
Source match 6G-85G <-15
Load match 3M-3G <-17
Load match 3G-6G <-12
Load match 6G-85G <-10
Transmission 3M-3G +1.0
Tracking
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Performance Tests

E5071B Performance Test Record for Serial Prefix: MY422, and above

System Frequency range [Hz] | Test limit [dB] Test result [dB]
performance

Transmission 3G-6G +10

Tracking

Transmission 6G-85G +1.0

Tracking

Reflection Tracking 3M-3G +1.0

Reflection Tracking 3G-6G +1.0

Reflection Tracking 6G-85G +1.0

Port 4 (Options 413 and 414 only)

System Frequency range [Hz] | Test limit [dB] Test result [dB]
performance

Directivity 3M-3G <-25
Directivity 3G-6G <-20
Directivity 6G-85G <-15
Source match 3M-3G <-25
Source match 3G-6G <-20
Source match 6G-85G <-15
Load match 3M-3G <-17
Load match 3G-6G <-12
Load match 6G-85G <-10
Transmission 3M-3G +1.0
Tracking

Transmission 3G-6G +1.0
Tracking

Transmission 6G-85G +1.0
Tracking

Reflection Tracking 3M-3G +1.0
Reflection Tracking 3G-6G +1.0
Reflection Tracking 6G-85G +1.0
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Performance Tests
E5071B Performance Test Record for Serial Prefix: MY422, and above
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Adjustment

This chapter provides the adjustment information for the E5070B/E5071B ENA Series
Network Analyzer to ensure that the it is within its specifications. The adjustment must be
performed Agilent’s qualified service personnel. If you need the adjustment for your
E5070B/E5071B, it should be sent to the nearest Agilent Technologies service office.
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Adjustment
Safety Considerations

Safety Considerations

This manual contains NOTEs, CAUTIONSs, and WARNINGs that must be followed to
ensure the safety of the operator and to keep the instrument in a safe and serviceable
condition. The adjustment must be performed by Agilent’s qualified service personnel.

WARNING Any interruption of the protective ground conductor (inside or outside the
equipment) or disconnection of the protective ground terminal can make the
instrument dangerous. Intentional interruption of the protective ground system for
any reason is prohibited.

Warm-up for Adjustment

Warm-up the E5070B/E5071B for at least 30 minute before performing any of the
following Adjustment procedures to ensure proper results and correct instrument
operation.

Required Equipment

Table 1-1 on page 24 lists the equipment required to perform the Adjustment procedures
described in this chapter. Use only calibrated test equipment when adjusting the
E5070B/E5071B.
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Adjustment
Required Adjustment after Replacing Assembly

Required Adjustment after Replacing Assembly

After replacing the following assembly, the adjustment items described in Table 3-1 must
be required. The adjustment must be performed Agilent’s qualified service personnel. If
you need the adjustment for your E5070B/E5071B, it should be sent to the nearest Agilent
Technologies service office.

Table 3-1 Required Adjustment Item after Replacing Assembly
Replaced Assembly Adjustment Item
f{‘)\ -
5 S
= - - £
5 | & | & 3
- 5
2 |5 |2 |2 |5
=) ] 8
g | |2 |g |3
@ =) @ = =
2 =3 & 3 8
g < g =) 8
2 8 z < S
() c — S Rl
x E [+ (<) S}
[a)] > [ o g n
= 2 ‘S g, a £
£ S p 5 8 &
£ g g ha 5 =
= i 6 = 3 =
w
Source Board \/ N \/ >
=7
Receiver (RF) Board \ \/ i
3
Receiver (IF) Board v \ \/ %
RF Switch \/ \/
Crystal Oven (Opt. 1E5) ~
Attenuator (Opt.214, 314 and 414) N ~
Hard Disk Drive
Analog Interface Board \/
Level Vernier ~
Power Amp Module \/

Writing ID
This item writes the serial number and the option structure into the E5070B/E5071B.

Required equipment for the writing ID

None

Frequency Reference Adjustment

The purpose of this procedure is to adjust the 10 MHz frequency reference on the source
board.
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Adjustment

Required Adjustment after Replacing Assembly

Required equipment for frequency reference adjustment

Description

Recommended Model

Frequency Counter

Agilent 53181A Opt. 010

Frequency Standard

Agilent 5071A

BNC(m)-BNC(m) Cable, 61 cm

Agilent p/n 8120-1839

Oven Reference Adjustment

The purpose of this procedure is to adjust the frequency of the crystal oven on the crystal

oven assembly.

Required equipment for the oven reference adjustment

Description

Recommended Model

Frequency Counter

Agilent 53181A Opt. 010

Frequency Standard

Agilent 5071A

BNC(m)-BNC(m) Cable, 61 cm

Agilent p/n 8120-1839

IF Range Gain/Phase Adjustment

The purpose of this procedure is to adjust difference of the gain and phase between

neighbor IF ranges.

Required equipment for the F rang gain/phase adjustment

Description

Recommended Model

6 dB Attenuator

Agilent 8491A w/Opt. 006 and
H60

N(m)-N(m) Cable, 61 cm

Agilent N6314A ( p/n
8120-8862)

Source Power Adjustment

The purpose of this procedure is to adjust the output level from the source board.
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Adjustment
Required Adjustment after Replacing Assembly

Required equipment for the source power adjustment

Description Recommended Model
Power Meter Agilent E4419A/B
Power Sensor Agilent E4412A
Power Sensor Agilent 8482A

Test Ports Characteristics Adjustment

The purpose of this procedure is to adjust source match, directivity and tracking.

Required equipment for the test port characteristics adjustment

Description Recommended Model

Calibration Kit Agilent 85052F

N(m)-N(m) Cable Agilent N6314A (p/n
8120-8862)
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Adjustment
Required Adjustment after Replacing Assembly
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Troubleshooting

This chapter provides procedure to isolate a faulty assembly in the E5070B/E5071B
Network Analyzer
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WARNING

WARNING

CAUTION

CAUTION

Troubleshooting
Introduction

Introduction

These servicing instructions are for use by qualified personnel only. To avoid possible
electrical shock, do not perform any servicing unless you are qualified to do so.

The opening of covers or removal of parts is likely to expose dangerous voltages.
Disconnect the instrument from its power supply beforehand.

Many of the assemblies in the instrument are very susceptible to damage from ESD
(electrostatic discharge). Perform the following procedures only at a static-safe workstation
and wear a grounding strap.

DO NOT operate without following instructions. Programs or files in the instrument may
be broken.
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Troubleshooting
How to exit from the E5070B/E5071B Measurement View

Step 1.
Step 2.
Step 3.
Step 4.
Figure 4-1
Step 5.
Step 6.
NOTE
NOTE

How to exit from the E5070B/E5071B Measurement View

You need to exit from the E5070B/E5071B Measurement View to perform some
troubleshooting. The following is the procedure to exit from the E5070B/E5071B
Measurement View.

Connect the mouse and external keyboard to the connectors on the E5070B/E5071B rear
panel.

Turn the instrument on.

Press key.

Click Service Menu - Service Function. Password dialog box opens as shown in Figure
4-1.

Password dialog box

fl
()8 I Cancel |

Enter the password kid in the Password box and then click "OK" button.

Click Exit in Service Functions Menu. Then the E5070B/E5071B exit the Measurement
View, then.windows desktop screen appears with 4 icons (My Computer, Recycle Bin, My
Network Places, and Network Analyzer.)

If you wish to return to the Measurement View, double-click "Network Analyzer" icon.

If you need to shut down the E5070B/E5071B and again turn on, perform in accordance
with the following procedure.

a. To get "Start" menu bar displayed, move the pointer to the bottom of the screen with
mouse.

b. Click "Start" and "Shut Down..." in the pull down menu. "Shut Down Windows" dialog
box opens.

c. Select "Shut down" button in the pull down menu.
d. Click "OK" button in the dialog box.
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Step 1.

Step 2.

Step 3.

Step 4.

NOTE

Troubleshooting
To Troubleshoot the Instrument

To Troubleshoot the Instrument

This section describes basic procedural flow of troubleshooting when servicing the
E5070B/E5071B. The primary procedural tool in this section is the flowchart. The
flowchart contains entire troubleshooting path from a failure symptom to the isolation of
faulty assembly, and will direct you to the completion of repair in an ordinary manner
through the possible failure symptoms. Reference letters (Yes/No) on the flowcharts point
to procedural steps that briefly explain the troubleshooting method to be performed next.

Primary Trouble Isolation

The primary trouble isolation procedure can be performed without disassembling the
E5070B/E5071B. Figure 4-2 shows the trouble isolation flow chart.

Turn the instrument power on

About a few minutes after the E5070B/E5071B is turned on, the measurement view is
displayed on the screen. The display on the screen should be similar to Figure 4-12,
“Measurement view,” on page 213.

Check the display

» If no display appears on the LCD after the E5070B/E5071B is turned on, go to “No
Display troubleshooting” on page 204.

» Ifthe E5070B/E5071B stops in booting process despite something being displayed on
the LCD, go to “Boot Process Troubleshooting for E5070B : JPIKKXXXxX,
MY42300632 and below, E5071B : JPIKKxxxxx, MY42301396 and below” on
page 207.

» The power-on self test is performed once automatically after the E5070B/E5071B
measurement view is displayed. If the power-on self test fails, go to “Troubleshooting
Using Internal Test” on page 219.

Check the basic function

If the front-panel/keyboard/mouse controls, LCD display, data storage, remote interface or
another function (except for measurement part) does not work correctly, go to “Function
Specific Troubleshooting” on page 227.

Check the measurement function

If the instrument fails performance tests, go to “Performance test failure troubleshooting”
on page 260.

If the measurement function does not work correctly, perform the internal test and external
test provided in the E5070B/E5071B's service function. When the internal test fails, go to
“Internal Test Failure Troubleshooting” on page 222. When the external test fails, go to
“External Test Failure Troubleshooting” on page 254.

The internal test includes some unique measurement function tests in addition to the tests
that are common to the power-on self test. Thus, it is necessary to perform the internal test
even if the power-on self test passed.
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Figure 4-2

Primary trouble isolation flowchart

Troubleshooting
To Troubleshoot the Instrument

Display and Boot-up Problems

Power on

Display on screen?

Stop in booting process?,

Power-on self test pass?

Go to Function Specific

Troubleshooting
(To Check the LCD)

Go to No Display
Troubleshooting

Go to Booting Process
Troubleshooting

* In case of display scan,
brightness and color
problems.

Go to Troubleshooting
Using Internal Test

Problems on Control Panel, Keyboard,
Mouse, LCD Display, Floppy Disk
Drive, Video Output, GPIB Interface,
LAN Port, Printer Parallel Port, External
Trigger Input and Handler 1/0O Port.

Power on

Go to Function Specific
Troubleshooting

Power on

v

Internal test

Internal test pass?

External test

External test pass?

Problems on Measurement Performance and Measurement Result

A

Performance Test

Go to Internal Test
Failure Troubleshooting

Performance test pass?

Go to Performance Test
Failure Troubleshooting

Go to External Test Failure
Troubleshooting
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Figure 4-3

Troubleshooting
No Display troubleshooting

No Display troubleshooting

If the E5070B/E5071B displays nothing despite it is powered from proper ac power ling,
isolate the failure in accordance with the procedure shown in Figure 4-3.

Connect the keyboard to the E5070B/E5071B rear panel connector, turn the power on and
start trouble isolation. The methods of trouble isolation are described in the procedural step
1to5.

No display trouble isolation procedure

No Display Trouble
Isolation start

Check rear panel fan and
dc monitor LEDs on A20 and A21

Fan ok
and LEDs light?

5 \l/Yes

Check system fans inside
System fans ok?

Yes

Replace A50 power supply )

board or A6 RF switch/temp

Replace A21 analog Interface
controller board

Press "Num Lock" key on keyboard

LED on keyboard
light?

Yes

Correct BIOS or jumper
setting

Connect external monitor

v

Displayed
on monitor?

Yes

Geplace A20 digital motherboara

Replace A20 digital motherboard
or A26 LCD interface card

Check flat cable between A26 LCD
IF card and A31 LCD connector

Replace flat cable )

6 Yes

Check LCD backlight

LCD backlight ok?

es

Replace A51 LCD

e5070ase156

Replace A52 inverter )
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Step 1.

NOTE

Step 2.
NOTE

Step 3.
Figure 4-4

Troubleshooting
No Display troubleshooting

Check fan operation and DC monitor LED

If the rear panel fan (blower) doesn't run, a failure in A50 ATX power supply is assumed.
Remove the E5070B/E5071B outer cover and check if the following LEDs light:

e +3.3Vand +5 V dc monitor LEDs on A21 analog interface board

e +5V dc monitor LED on A20 digital motherboard

To check all the outputs of the A50, measure the dc voltages at the output lead connectors
with a DMM. The dc output voltages and lead color information is provided in the module
cover label of the A50.

Check system fans inside.

If the system fans on the chassis inside the E5070B/E5071B don't run, problem seems in
the A21 analog interface board or the flat cable between the A21 and the A22 front panel
keyboard. In this case, remove the E5070B/E5071B outer cover and make sure whether the
fans run or not.

If a beep and a power shutdown occur immediately after power is turned on, there is a
possibility that either of the fans won’t run. There are three system fans, which are
independently controlled by A6 RF switch/temperature controller board. These fans
initially run fast after the power is turned on, and usually stop after a while. One or some of
them restart running when the instrument warms up. The power shutdown occurs the
moment the system fan stops by any anomaly. In this case, check the A6 board and the fan
that doesn't run.

If the power shutdown occurs without a beep, the problem seems in the A21 or the A20
board. Check BIOS status of A20 is correct as described in “Configure the Motherboard”
on page 262.

Before replacing the board, check if the jJumper setting on the A20 is correct as described in
“Configure the Motherboard” on page 262.

Check LED of "Num Lock" key

Press "Num Lock" key on the keyboard. If the LED in the key doesn't light as shown in
Figure 4-4, a problem seems in the A20 digital motherboard.

LED of the Num Lock key

Make sure the followings before replacing the A20 board.
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Step 4.

NOTE

Step 5.

Step 6.

Troubleshooting
No Display troubleshooting

Whether all the connections to the A20 are normal or not. Check if there is any
disconnection or connection working loose.

Whether the jumper setting on the A20 is correct or not as described in “Configure the
Motherboard” on page 262.

Whether BIOS options are correct or not as described in “To Confirm or Set the BIOS
Options” on page 264.

Checking with the external monitor

Connect an external VGA monitor to the VIDEO output on the E5070B/E5071B rear
panel.

If something is displayed on the external monitor, the problem is present around the
LCD. Also check the A21 and A22 because the ON/OFF setting of the LCD backlight
is controlled by the A21 through the A22 front interface board.

If nothing is displayed even on the external monitor, the problem seems in the A20
digital motherboard or A26 LCD interface card.

Check if the A26 board is securely connected to the A20 board.

Checking flat cable

Check a flat cable between the A26 and A31 LCD connector.

Check around the backlight

Check A52 inverter board and a cable between the A52 and A26. Also check the cables
between the A51 LCD and A52. If the cables are normal, check the A51 LCD.
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Troubleshooting

Boot Process Troubleshooting for E5070B : JP1KKxxxxx, MY42300632 and
below, E5071B : JP1KKxxxxx, MY42301396 and below

Boot Process Troubleshooting for E5070B : JP1IKKXXXXX,
MY42300632 and below, E5071B : JP1KKXXXXX,
MY 42301396 and below

Figure 4-5 represents the booting process flow in the E5070B/E5071B. If the
E5070B/E5071B stops in the booting process, troubleshoot using the following
step-by-step procedure.

Figure 4-5 Booting process flowchart

Power On

N

VIDEO BIOS Title Screen

2 Splash Screen
Y
DEL Key Pressed? s |
No

BIOS Setup Menu

3 Searching for Boot |

Record

Windows Boot Screens

Did it Shutdown Properly No
Last Time? ]
Scan Disk Check

Yes
|

N

Revision and Option
Information Display

a

E
_|
=
o
c
=2
D
[92]
>
o
o
=
>
(@]

E5070B/E5071B
Measurement View

)]

E5070B/E5071B
Power On Self Test

~

e5070bse141
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Step 1.

NOTE

Figure 4-6

Step 2.

NOTE

Troubleshooting

Boot Process Troubleshooting for E5070B : JP1KKxxxxx, MY42300632 and
below, E5071B : JP1KKxxxxx, MY42301396 and below

Video BIOS booting

Video BIOS title screen shown in Figure 4-6 is displayed first, when the E5070B/E5071B
is turned on. If this screen doesn't appear (nothing appears), go to “No Display
troubleshooting” on page 204.

If the power shutdown occurs without a beep, the problem seems in the A21 or the A20
board. Check BIOS status of A20 is correct as described in “Configure the Motherboard”
on page 262.

Before replacing the board, check if the jumper setting on the A20 is correct as described in
“Configure the Motherboard” on page 262.

Video BIOS title screen

CHIPS PCI & VL Accelerated VGA BIOS

Video BIDS Version 2.8.8

DECOMPILATION OR DISASSEMBLY PROHIBITED

HP Infiniun BIOS Version 1.1 18-/13/97

Copyright (C) 1996 Chips and Technologies, Inc. A1l Rights Reserved.

Splash Screen
The splash screen is displayed with Agilent logo as shown in Figure 4-7.
If the splash screen is displayed, you can assume that the A20 digital motherboard is

functioning correctly.

While the splash screen is displayed. If you want to run the BIOS setup utility, push Delete
key as soon as the message of "Press TAB to show POST screen, DEL to enter SETUP, F12
to select BOOT DEVICE" in the splash screen.

Key Action

TAB Show the POST(Power-on Self Test) screen for BIOS.
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Troubleshooting

Boot Process Troubleshooting for E5070B : JP1KKxxxxx, MY42300632 and
below, E5071B : JP1KKxxxxx, MY42301396 and below

Key Action

DEL Run the BIOS Setup Utility. For details of how to run the
BIOS setup utility, refer to “Run the BIOS setup utility”
on page 264.

F12 Select the boot device. This menu is used for system
recovery. For the detail of the recovery, refer to Appendix
B, “System Recovery,” on page 473.

Figure 4-7 Splash Screen

Agllent Technologies

Press TAB to show POST screen, DEL to enter SETUP, F12 to select BOOT DEVICE

Step 3. Searching for boot record

E5070B/E5071B starts booting from A27 mass storage (IDE-0) after the splash screen
appears. However, if the E5070B/E5071B cannot boot from the A27, a message of "Boot
Failure" is displayed as shown in Figure 4-8. In this case, the E5070B/E5071B may have a
problem around the A27.
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Figure 4-8

Figure 4-9

Troubleshooting
Boot Process Troubleshooting for E5070B : JP1KKxxxxx, MY42300632 and
below, E5071B : JP1KKxxxxx, MY42301396 and below

Message of Boot Failure

Intel(R) Boot Agent Version 4.0.14

Copyright (C) 1997-2888, Intel Corporation
CLIENT MAC ADDR: @8 38 64 81 56 57 GUID: 9C4D3388-CE32-11D6-A49C-8683864815657

PXE-E53: No boot filename received

PXE-MBF: Exiting Intel PXE ROM.
DISK BOOT FAILURE, INSERT SYSTEM DISK AND PRESS ENTER

Check whether the A27 has a problem or is not using BIOS setup utility as shown in Figure
4-9. For details of how to run the BIOS setup utility, refer to “Run the BIOS setup utility”
on page 264.

Move the cursor to "Integrated Peripherals” using keys on the keyboard
and press Enter key at the BIOS setup utility main menu. .

Auto-Detect Hard Disk page

CHOS Setup Utility - Copyright (C) 1984-2881 Auard Software

» IDE Mode Setup [Press Enter]
On—Chip Primary PCI IDE [Enabled]
On-Chip Secondary PCI IDE [Enabled] Menu Level »
USB Controller [Enabled]
USB Keyboard Support [Enabled] To setup the PI0 mode
USB Mouse Support [Enabled] and DMA of each IDE
Init Display First [PCI Slot] channels
ACS? Audio [Enabled]
» Onboard I-0 Chip Setup [Press Enter]

T4+« Move Enter:Select +/—/PU-PD:Value Fi@:Save ESC:Exit F1:General Help
F5: Previous Values F6: Setting 1 Defaults F?: Setting 2 Defaults
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Figure 4-10

Step 4.

NOTE

Troubleshooting

Boot Process Troubleshooting for E5070B : JP1KKxxxxx, MY42300632 and
below, E5071B : JP1KKxxxxx, MY42301396 and below

When the mass storage is detected, the HDD model name is displayed as shown in Figure
4-9 in the Standard CMOS Features window under the BIOS setup utility.If the mass
storage is not detected, "None" is displayed The A27 mass storage is connected to the IDE
connector on the A20 digital motherboard via A30 3.5"-2.5" adapter and a flat cable.
Check the flat cable first. If it has no problem, replace the A27 mass storage.

Windows boot screens

The Windows boot screens are displayed. The Windows boot screens consists of three
screens. Each screens is display in the order as shown in Figure 4-10. If the Windows boot
screens are displayed, it is assumed that the A27 works. While the Window screens are
displayed, Windows operating system is starting up.

Windows boot screens

Starting Windows, .,
1 ——— | 1111111111111}

e5070bse161

If you encounter the following problems, try to reinstall the operating system before
replacing the A27.

o "xxx file is missing" is displayed on DOS screen.
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« The Window boot screen is not displayed after the splash screen is displayed.

*  Windows always boots up with Safe Mode.

If the E5070B/E5071B was turned off without shutdown process, Microsoft Scandisk runs
while the windows boot screens are displayed. If a serious problem is found in the
scandisk, reinstall the operating system. For details of the operating system installation,
refer to Appendix B, “System Recovery,” on page 473. If the operating system still doesn't
boot up properly after reinstallation, replace the A27.
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Figure 4-11

Step 5.

NOTE

Troubleshooting

Boot Process Troubleshooting for E5070B : JP1KKxxxxx, MY42300632 and
below, E5071B : JP1KKxxxxx, MY42301396 and below

The operating system automatically checks the device drivers, which are necessary to use
the E5070B/E5071B functions and are installed in the system before the E5070B/E5071B
is shipped from Agilent factory. If the operating system doesn't detect them, a message box
is displayed. In this case, install the device driver.

Revision and option information

The firmware revision and hardware option information along with copyright declaration is
displayed as shown in Figure 4-11. The E5070B/E5071B firmware quickly starts up just
before this display appears. While the revision and option information is displayed, the
applications of various devices in the system are initialized.

Firmware revision and option information

Rev.A,03.00
Build: Jul 24 2002 09:46:49
Option: 414,010,016, 1E5

Copyright (C) 2001-2002 Agilent Technologies, Inc.
Portions (C)Copyright 1996, Microsoft Corporation. All rights reserved.

Initializing ..,

If the display whited out, entirely blued or appeared with a dialog box, a mass storage
problem is suspected. Try to perform the mass storage recovery procedure.

If a message of "Will Shut Down in Five Seconds" is displayed in place of "Initializing.."
and the shutdown occurs, the A21 board fails in starting up. The following message may be
displayed before the shutdown occurs:

"Fatal Error: Failed to Initialize DSP Driver":
or "Fatal Error: Failed to Initialize DSP":

This message indicates that the A21 board doesn't work or is not properly connected to the
A20.

"Fatal Error: Failed to Update DSP Code™:
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Boot Process Troubleshooting for E5070B : JP1KKxxxxx, MY42300632 and
below, E5071B : JP1KKxxxxx, MY42301396 and below

If this happened, the A21 board failed in writing DSP program into flash ROM when the
firmware was installed first or updated to the newest version. A problem in the A21 or A20
is suspected.

Figure 4-12

Step 6. Measurement view
The measurement view as shown in Figure 4-12 is displayed after the system initialization
is completed without problem.

Measurement view

1 Active ChfTrace 2 Response 3 Stimulus 4 MkrfAnalysis S Instr State

Log Mag 10.00dB/ Ref 0.000dB ES071E Menu

-

Measurement
511 ]

Formak
| LogMag

Scale

Display

0.000

Average
Calibration
—————————————————

Stirmulus

Sweep Setup

Trigger

] -

[1 Start 300 kHz IFBW 70 kHz Stop 8.5 GHz [BH["

] 2002-09-23 13:24]

Step 7. Power-on self test

The power-on self test is executed once automatically before the measurement starts.
While the power-on self test is in progress, "Power on test" is displayed at the left in the
instrument status bar. If the power-on test fails, an error message is displayed there. For

more details, refer to “Troubleshooting Using Internal Test” on page 219.
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Figure 4-13

Troubleshooting

Boot Process Troubleshooting for E5070B : MY42300633 and above, E5071B

: MY42301397 and above

Boot Process Troubleshooting for E5070B : MY 42300633
and above, E5071B : MY42301397 and above

Figure 4-13 represents the booting process flow in the E5070B/E5071B. If the

E5070B/E5071B stops in the booting process, troubleshoot using the following

step-by-step procedure.

Booting process flowchart

Power On

-

Splash Screen

Y
F2 Key Pressed? €s

No

N

Windows Boot Screens

No

BIOS Setup Menu

L

Did it Shutdown Properly
Last Time?

Scan Disk Check

3 Revision and Option
Information Display

4 E5070B/E5071B
Measurement View

5 E5070B/E5071B
Power On Self Test

e5070bse180

Step 1. Splash Screen
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Boot Process Troubleshooting for E5070B : MY42300633 and above, E5071B
: MY42301397 and above

The splash screen is displayed with Agilent logo as shown in Figure 4-14.

If the splash screen is displayed, you can assume that the A20 digital motherboard is
functioning correctly.

NOTE While the splash screen is displayed, if you want to run the BIOS setup utility, push F2 key
as soon as in the screen.

Figure 4-14 Splash Screen

e5061ase049

Step 2. Windows boot screens

The Windows boot screens are displayed. The Windows boot screens consists of two
screens. Each screen is displayed in the order as shown in Figure 4-15. If the Windows
boot screens are displayed, it is assumed that the A27 HDD works. While the Window
screens are displayed, Windows operating system is starting up.
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Figure 4-15

Troubleshooting
Boot Process Troubleshooting for E5070B : MY42300633 and above, E5071B
: MY42301397 and above

Windows boot screens

H
]

~ "Windows 2000

Built e NT Testmavny

e5061ase051

If you encounter the following problems, try to reinstall the operating system before
replacing the A27.

» "xxx file is missing" is displayed on DOS screen.
» The Window boot screen is not displayed after the splash screen is displayed.

»  Windows always boots up with Safe Mode.

NOTE

If the E5070B/E5071B was turned off without shutdown process, Microsoft Scandisk runs
while the windows boot screens are displayed. If a serious problem is found in the
scandisk, reinstall the operating system. For details of the operating system installation,
refer to Appendix B, “System Recovery,” on page 473. If the operating system still doesn't
boot up properly after reinstallation, replace the A27.

NOTE

The operating system automatically checks the device drivers, which are necessary to use
the E5070B/E5071B functions and are installed in the system before the E5070B/E5071B
is shipped from Agilent factory. If the operating system doesn't detect them, a message box
is displayed. In this case, install the device driver.

Step 3.

Revision and option information

The firmware revision and hardware option information along with copyright declaration is
displayed as shown in Figure 4-16. The E5070B/E5071B firmware quickly starts up just
before this display appears. While the revision and option information is displayed, the
applications of various devices in the system are initialized.
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Boot Process Troubleshooting for E5070B : MY42300633 and above, E5071B
: MY42301397 and above

Figure 4-16 Firmware revision and option information

Rev.A,03.00

Build: Jul 24 2002 09:46:49

Option: 414,010,016, 1E5

Copyright (C) 2001-2002 Agilent Technologies, Inc.

Portions (C)Capyright 1996, Microsoft Corporation, All rights reserved,

Initializing ...

If the display whited out, entirely blued or appeared with a dialog box, a mass storage
problem is suspected. Try to perform the mass storage recovery procedure.

NOTE If a message of "Will Shut Down in Five Seconds" is displayed in place of "Initializing.."
and the shutdown occurs, the A21 board fails in starting up. The following message may be
displayed before the shutdown occurs:

"Fatal Error: Failed to Initialize DSP Driver":
or "Fatal Error: Failed to Initialize DSP":

This message indicates that the A21 board doesn't work or is not properly connected to the
A20.

"Fatal Error: Failed to Update DSP Code":

If this happened, the A21 board failed in writing DSP program into flash ROM when the
firmware was installed first or updated to the newest version. A problem in the A21 or A20
is suspected.
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Step 4. Measurement view

The measurement view as shown in Figure 4-17 is displayed after the system initialization
is completed without problem.
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Boot Process Troubleshooting for E5070B : MY42300633 and above, E5071B
: MY42301397 and above

Figure 4-17 Measurement view

1 Active ChfTrace 2 Response 3 Stimulus 4 MkrfAnalysis S Instr State

0.000
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Step 5. Power-on self test

Log Mag 10.00dE.

tef 0.000dE 50716 Menu

-

Measurement
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| LogMag
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Calibration
—————————————————
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Sweep Setup

Trigger

IFEW 70 kHz Stop 8.5 GHz B[

The power-on self test is executed once automatically before the measurement starts.
While the power-on self test is in progress, "Power on test" is displayed at the left in the
instrument status bar. If the power-on test fails, an error message is displayed there. For
more details, refer to “Troubleshooting Using Internal Test” on page 219.
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Troubleshooting Using Internal Test

Troubleshooting Using Internal Test

The Agilent E5070B/E5071B has an internal test function to diagnose the analog
measurement section and internal dc power supply voltages. The internal test makes it
possible to isolate a faulty board assembly without need of external test equipment. The
following paragraphs describe the procedure to perform the internal test.

There are cases where the internal test is ineffective (insufficient) for trouble isolation
because the test objects are limited to the circuit blocks and functions that can be tested
with nothing connected to the test ports. In such cases, refer to external test to perform the
diagnosis for the range uncovered with the internal test.

Power On Self Test

Power-on self-test always takes place once after the E5070B/E5071B is turned on. When a
failure is detected, a message of the "Power on self test failed" is displayed. The content of
the power-on self-test is the same as a portion of the internal test program and includes the
dc power supply voltage, source PLL synthesizer and level controller (ALC) tests. When
the self-test failed, perform the internal test to break down into the individual tests and
narrow down failure possibilities.

The following procedure can be used to restart the power-on self test as required.

a. Press key.
b. Click Service Menu and, then, Test Menu in the softkeys.
c. Click Power On Test to restart the test. Wait until the power-on test ends.

d. The test result (OK or Failed) is displayed in the Power On Test key.

PLL unlock

When a PLL of the frequency synthesizers is unlocked, not the "Power on self test failed"
but "Phase lock loop unlocked™ message is displayed. If it occurs, Al Source board may be
faulty. (There is also a low possibility that A17 ADC part of A2 Receiver board is faulty).

External reference signal phase unlock (Opt. 1E5)

If the "ExtRef" in the instrument status bar is displayed in gray, not turning blue, in using
the high stability time base (Opt. 1E5), A5 Crystal Oven board or the interconnection cable
between rear panel Ref Oven and Ref In connectors may be faulty. Also check whether the
"Ready" in the instrument status bar is displayed in blue (the warm-up in the instrument is
completed). If it is in gray, wait until the "Ready" turns blue.
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To Execute the Internal Test

To isolate faulty board assembly in analog section, execute the internal test in accordance
with the following procedure. The test procedure needs to be performed using a mouse in
addition to the front panel keys.
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Figure 4-18

Step 1.
Step 2.

Step 3.

Step 4.
Step 5.
Step 6.
Step 7.
Step 8.

Step 9.

Step 10.

Troubleshooting
Troubleshooting Using Internal Test

To perform the internal test properly, the following conditions must be met:

1. Environmental temperature: 23°C + 5°C

2. Warm-up status indicator in the instrument status bar exhibits "Ready" in blue.

Do not operate front panel keys, keyboard and mouse during the internal test. Changing the
instrument settings while the internal test is in progress will cause incorrect test results.

Connect a mouse to the rear panel connector
Press key.

Press (¥ - (¥ - keys (or click Load Project) to select Load Project
function."Open" dialog box will be displayed as shown in Figure 4-18.

Open dialog box

Open 21=]
Laak in: IQ User (D] j gl
Agilent
File name: | Open I
Files of type: IVBA Praoject Files [*.vba) j Cancel |/
2

Select "User [D]" (preset state) from menu in the "Lock in:" box.
Double-click "Agilent" folder to open it and to access its menu.
Double-click "Service" folder to open it.

Click "Internal Test. VBA" program file to select it from program menu.

Click "Open" button to download the internal test program.
Press (¥ > - (¥ >-(¥>- (or click Select Macro) to select Select Macro function.

Press (or click Modulel main) to open the Module1 main program file. “Internal
Test" dialog box will appear as shown in Figure 4-19. The dialog box shows the menu of
test groups to choose from.
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Figure 4-19

Step 11.

NOTE

Figure 4-20

Step 12.

Step 13.

Troubleshooting
Troubleshooting Using Internal Test

Internal Test dialog box

IV &2 Master DC Mot Done  Detail
IV &2 Slave DC Mot Done  Detail
IV a6 DC Mot Done  Detail
IV a1 D Mot Done  Detail
IV a1 PLL Mot Done  Detail
IV a1 aLc Mot Done  Detail
IV a3Dpc Mot Done  Detail
¥ Rch Power Gain Mot Done  Detail
[V step Attenuator Mot Done  Detail
Select Al Select Mone Exit
Copyright {c) 2002, Agilent Technologies, Inc.

©5070bse138

All the test groups are preset to take effect. If it is necessary to perform a specific test group
or some test groups only, check in (click) the check boxes for the desired test group(s) and
clear the other check boxes.

Clicking "Select None" button clears all the check boxes. Clicking "Detail" button displays
the names of individual tests included in each test group. Click "Exit" to return to the
Internal Test dialog box.

Click "Start Test" button to run the internal test program. The dialog box displays "Now
testing ..." while the internal test is in progress.

When the internal test is completed, the dialog box displays Pass or Fail for each test group
as an example shown in Figure 4-20.

Internal test result display example

V¥ A2 Master DC Pass Detail
¥ a2 Slave DC Pass Detail
¥ a6 DC Pass Detail
¥ a1DC Pass Detail
¥ a1 PLL Pass Detail
¥ a1 aLc Pass Detail
¥ a3DC Pass Detail
¥ Rch Power Gain Pass Detail
[V step Attenuator Pass Detail

Start: Test Select All Select Mone |:

Copyright {c) 2002, Agilent Technologies, Inc.

©5070bse139

If any of the test groups failed, click "Detail" button of that test group to look into the
breakdown of the test results. Figure 4-21 shows a breakdown test result example.
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Troubleshooting
Troubleshooting Using Internal Test

Figure 4-21 Breakdown test result display example
Analog GHD Pass
Analog +10v/-9y Pass
Analog +4v/-4y Pass
Analog +5v Pass
Digital +5% Pass
Digital +3.3% Pass
TEMP & Pass
TEMP B Pass
Exit |
23070bse140
Step 14. To exit the internal test, click "Exit" button.
NOTE Clicking "Select None" button clears all the check boxes, but it does not clear the test
results.
Internal Test Failure Troubleshooting
Table 4-1 represents the contents of the internal tests and the relationships of failed tests to
probable faulty board assemblies. If the instrument fails the internal test, replace the faulty
board assembly as shown in Table 4-1.
Table 4-1 Internal tests failure troubleshooting information
Test | Test First failed test Test point / objective Probable faulty board assembly
No. |group
Al A3 A4 A6 A2 Receiver |A7
Src Lvl Amp | SwW/T Att
Vern |[Mod |ctrl Al5 |Al7
1 A2 Master | Analog GND DC bus on A2 (master) H#itH
DC
2 Analog +10V/-9V | +10V and-9V on A2 fizzzad
3 Analog +4V/-4V +4V and -4V on A2 HitH
4 Analog +5V +5V for analog on A2 HitH
5 Digital +5V +5V for digital on A2 HitH
6