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Agilent Infiniium 90000 X-Series Oscilloscopes at a Glance

Ease of use with high performance

The Agilent Infiniium 90000 X-Series
oscilloscopes combine unprecedented ease-of-
use with high-performance digitizing
oscilloscope functionality to simplify your design
and analysis measurement tasks.

+ Traditional oscilloscope front-panel interface
provides direct access to the controls needed
for most troubleshooting tasks.

+ Graphical user interface with menus,
windows, dialog boxes, and toolbars provides
easy access to dozens of configuration and
analysis tools, ensuring you can set up and
make the most complex measurements.

* Models with bandwidths from 13 GHz to
32 GHz.

+  MSO0 models provide 10 GSa/s at 16 channels
and 20 GSa/s at 8 channels.

Display shows waveforms and graphical

user interface

+ Graphical interface allows direct interaction
with waveforms, including drag-and-drop
positioning and instant waveform zoom.

+ Touchscreen display allows oscilloscope

operation without an external pointing device.

+  Waveforms displayed in color, making
correlation easy.

* Current configuration parameters are
displayed near the waveform display and are
color-coded to make identification easy.

+ Graphical interface menus and toolbars
simplify complex measurement setups.

Horizontal controls set sweep speed and
position
* Intensified waveforms on main sweep

window make it easy to see what will appear
in the zoom window.

Acquisition and general controls start and stop

the oscilloscope and do basic setup

* Runand stop controls for continuous or single
acquisitions.

* Clear display before one or more acquisitions.

* Default setup and Autoscale set initial
configuration.

Solid state drive and USB 2.0 port for saving and
restoring setups and measurement results

+ Store measurement displays for inclusion in
reports and test setup guides.

+ Store oscilloscope setups to repeat tests
another time.

+ Solid state drive stores oscilloscope operating
system.

Trigger setup controls set mode and basic

parameters

+ Select Edge, Glitch, or Advanced Modes.

+ Choose input source and slope.

+ Use graphical user interface to simplify
configuration of pattern, state, delay, and
violation trigger modes.

» Use auxiliary trigger to increase triggering
flexibility.

Vertical controls set attenuation and position

* Color-coded knobs make it easy to find the
controls that affect each waveform.

Marker and quick measurements help
measure waveform parameters
+  Waveform markers A and B to check voltage

or A-time at any point on the displayed
waveform.




In This Service Guide

This guide provides the service information for the Agilent Technologies 90000 X- Series
and 90000 L-Series oscilloscopes. It is divided into seven chapters.

Chapter 1, "General Information," describes which oscilloscope models are covered by
this guide, supplied accessories, and where to find the specifications for the 90000 X-
Series / 90000 L-Series oscilloscopes.

Chapter 2, "Calibration," describes the types of calibrations, and how and when to run
the user calibration procedure.

Chapter 3, "Testing Performance," provides instructions for testing the oscilloscope to
verify that it performs according to specifications.

Chapter 4, "Troubleshooting," provides flowcharts and procedures for diagnosing
problems for assembly-level repair.

Chapter 5, "Replacing Assemblies," provides instructions for removing and replacing
assemblies in the oscilloscope.

Chapter 6, "Replaceable Parts," provides exploded parts diagrams and a list for ordering
replaceable parts.

Chapter 7, "Theory of Operation," describes the basic structure of the oscilloscope and
how its parts interact.

At the back of the book you will find safety notices.
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Instruments covered by this service guide

Oscilloscopes manufactured after the date this manual was released may be different
from those described in this manual. The release date of this manual is shown on the
title page. This manual will be revised when necessary.

If you have an oscilloscope that was manufactured after the release of this manual,
please check the Agilent Technologies website at www.agilent.com to see whether a
newer version of this manual is available.

The following 90000 X-Series and L-Series oscilloscopes are covered in this guide.

Oscilloscopes Covered by this Service Guide

Model Bandwidth

MSO0X/DS0X/DSAX91304A 13 GHz bandwidth
MSO0X/DS0X/DSAX91604A 16 GHz bandwidth
MSO0X/DS0X/DSAX92004A 20 GHz bandwidth
MSO0X/DS0X/DSAX92504A 25 GHz bandwidth
MSO0X/DS0X/DSAX92804A 28 GHz bandwidth
DS0/DSA93004L 30 GHz bandwidth
MSO0X/DS0X/DSAX93204A 32 GHz bandwidth

The oscilloscope model can be identified by the product number on the front or
rear panel.
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Accessories supplied

The following accessories are supplied.

* Mouse

e Stylus

* Keyboard

¢ Accessory pouch

* Front panel cover

» Calibration cable

¢ Connector saver collars (qty 10)

e Connector savers (f-f) (qty 5)

* Power cord (see parts list in chapter 6 for country-dependent part number)
¢ ESD wrist strap

* Digital channels cable (MSO models only): Agilent part number N2815-68701
* MSO calibrator board assembly (MSO models only): Agilent part number N2834-68703

Specifications and Characteristics

The following table contains a partial list of specifications and characteristics for the
Agilent Infiniium 90000 X-Series oscilloscopes. For a full list of specifications and
characteristics, see the data sheets at www.agilent.com/find/90000x- series.

Specifications that are pertinent to each test are in the "Testing Performance" chapter.
Specifications are valid after a 30-minute warm-up period, and within +5° C from the
temperature at which the last self-calibration was performed.

Environment Indoor use only.

Ambient Operating 5 °C to +40 °C

temperature Non-operating —40 °C to +65 °C

Humidity Operating: up to 95% relative humidity (non-condensing) at +40 °C
Non-operating: up to 90% relative humidity at +65 °C

Altitude Operating: up to 4,000 m (12,000 feet)
Non-operating: up to 15,300 meters (50,000 feet)

Installation/ Installation category: 2.

Measurement Measurement category: 1

Category

Power Requirements

100-240V, 47-63 Hz; 800 W for 4-channel models.
100-240V, 50 Hz;100-208 V, 50/60 Hz; 800 W for 8-channel models.

Voltage Fluctuations

Note that the mains supply voltage fluctuations are not to exceed +/-10% of the
nominal supply voltage.

Pollution Degree

The Infiniium 90000 X-Series oscilloscopes may be operated in environments of
Pollution Degree 2.
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Pollution Degree
Definitions

Pollution Degree 1: No pollution or only dry, non-conductive pollution occurs. The
pollution has no influence. Example: A clean room or climate-controlled office
environment.

Pollution Degree 2. Normally only dry non-conductive pollution occurs. Occasionally a
temporary conductivity caused by condensation may occur. Example: General indoor
environment.

Pollution Degree 3: Conductive pollution occurs, or dry, non-conductive pollution
occurs which becomes conductive due to condensation which is expected. Example:
Sheltered outdoor environment.
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Calibration

A calibration is simply an oscilloscope self-adjustment. The purpose of a calibration is
performance optimization.

There are three ways to calibrate an Infiniium oscilloscope:

* User mode, also known as normal mode, a normal calibration, user calibration, or
self calibration. User mode includes the minimum set of calibrations and is intended
to be run by oscilloscope users. The user must be logged in as an administrator to
run a self calibration. In user mode you may choose to run time scale calibrations
and interleave correction calibrations, though those selections default to not run and
they require additional equipment. A self calibration takes about 2 hours and 15
minutes.

* Service mode, also known as a service calibration. A service calibration is performed
only by Agilent Service Center technicians. In service mode the 50 Ohm input
resistance calibration is performed, in addition to everything calibrated in the normal
mode. The time scale and interleave correction calibrations are run by default, though
they can be turned off. Additional equipment is required to run a service calibration.
A service calibration takes about 2 hours and 30 minutes.

* Factory mode, also known as a factory calibration. A factory calibration includes the
full set of calibrations, including time scale and interleave correction, and other
calibrations. A factory calibration is normally performed once during production of
the oscilloscope. All of the calibration factors are stored into flash RAM on the
acquisition board so that the calibration factors determined by the factory calibration
are preserved even if the hard drive is replaced or reformatted.
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Running a self calibration

Let the Oscilloscope Warm Up Before Adjusting
Warm up the oscilloscope for 30 minutes before starting the calibration procedure. Failure to allow warm
up may result in inaccurate calibration.

The self calibration uses signals generated in the oscilloscope to calibrate channel
sensitivity, offsets, and trigger parameters. There are three times we recommend
performing a self calibration:

* At least once a year.

* When you replace the hard drive.

* When the oscilloscope’s operating temperature (after the 30-minute warm-up period)
is more than +5 °C different from that of the last calibration. Be sure to perform a
self calibration—even if one was recently performed—when environmental temperature
conditions cause the oscilloscope’s operating temperature to change, such as when
the oscilloscope is moved to a test rack or chamber.

Equipment Required

Equipment Critical Specifications Agilent Part Number
Connector savers (5 supplied 3.5mm (f) to 3.5 mm (f) Agilent 5061-5311 (for 20, 25, 28, 30,
with oscilloscope) and 32 GHz models)

Agilent 1250-3758 (for 13 GHz
and16 GHz models)

Cable assembly 50 Ohm characteristic impedance BNC Agilent 8120-1840
(m) connectors, 36 inches (91 cm) to 48
inches (122 ¢cm) long

Adapter SMA(m) to BNC(f) Agilent 1250-1200
Cable (supplied with No substitute Agilent 54916-61626
oscilloscope)

Digital channels cable (MSO No substitute Agilent N2815-68701
models only)

MSO calibrator (MSO models No substitute Agilent N2834-68703
only)

Calibration time
It will take approximately 2 hours and 15 minutes to run the self calibration on the oscilloscope, including
the time required to change cables from channel to channel.

1 Let the oscilloscope warm up before running the self calibration.

The self calibration should be done only after the oscilloscope has run for 30 minutes
at ambient temperature with the cover installed. Calibration of an oscilloscope that has
not warmed up may result in an inaccurate calibration.

2 Select Utilities > Calibration.
3 Uncheck the Cal Memory Protect box.

You cannot run a self calibration if this box is checked. See Figure 2-1.

11
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Figure 2-1 Calibration Dialog Box

Clear this check

Calibeation -— — —

Calibration Status: Calibrated Close
Callbration aTemp: 4°C

Calibration Date: 27 SEP 2012 08:56:30 Help
Time Scale Cal aATemp:  3°C

Time Scale Cal Date: 27 SEP 2012 08:56:39

box before starting

calibration

< Cal Memory Protect

Start

Click here to start Calibration Status

calibration

Common Passed
Channel Vertical Trigger

1 Passed Passed
2 Passed Passed
| Passed Passed
4 Passed Passed

Aux Trig Paszed

Details

Note: Probe calibration Is accessed via
the Channel Dialogs

4 Click Start, then follow the instructions on the screen.
The routine will ask you to do the following steps:
a Disconnect everything from all inputs and Cal Out.

b Indicate whether you want to run time scale and interleave correction calibrations.
For a list of equipment required to perform the time scale calibration, refer to
the “Time Scale Accuracy (TSA) Test” section in the next chapter. The interleave
correction calibration requires a sine wave generator and a > 67 GHz cable with
1.85 mm male connectors on each end. You will also need to use the two supplied
1.85 mm (f)-(f) connector savers. To learn more about both calibration options,
click Help.

¢ Connect the calibration cable from Cal Out to channel 1.

You must use the 54916- 61626 cable assembly with two connector saver adapters
for all oscilloscopes. Failure to use the appropriate calibration cable will result
in an inaccurate calibration.

d Connect the calibration cable from Cal Out to each of the channel inputs as
requested.

e When instructed, connect the calibration cable from the Cal Out on the front
panel of the oscilloscope to the 1250-1200 SMA(m) to BNC(f) adapter and then
connect the other end of the 1250-1200 adapter to the 8120-1840 BNC cable.
Connect the other end of the BNC cable to the Trig In on the rear of the
oscilloscope.

f A Passed/Failed indication appears for each calibration section. If any section
fails, click the Details box for information on the failures. Also check the
calibration cables.

5 If you are calibrating an MSO model oscilloscope, follow the prompts to connect the

digital channels cable to the digital channels connector on the rear of the oscilloscope
and to the calibration connector on the MSO calibrator.

CAUTION

Be sure to orient the digital channels cable with the Aglient part number facing
downward as shown on the rear of the oscilloscope. See Figure 2-2.

12
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Figure 2-2 Digital channels cable orientation

CAUTION Insert the digital channels cable carefully into the MSO calibrator to prevent damage
to the pins. Use the notches on the cable and the MSO calibrator to orient the cable
correctly. See Figure 2-3.

Figure 2-3 MSO calibrator

Alignment notches

6 After the calibration procedure is completed, click Close.
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This section describes performance test procedures.

Performance Test Interval

The procedures in this section may be performed for incoming inspection and should
be performed periodically to verify that the oscilloscope is operating within specification.
The recommended test interval is once per year or after 2000 hours of operation.
Performance should also be tested after repairs or major upgrades.

Performance Test Record

A test record form is provided at the end of this section. This record lists performance
tests and test limits, and provides space to record test results.

Test Order

The tests in this section may be performed in any order. However, it is recommended
to conduct the tests in the order presented in this manual as this represents an
incremental approach to performance verification. This may be useful if you are
attempting to troubleshoot a suspected problem.

Test Equipment

Lists of equipment needed to conduct each test are provided for each test procedure.
The procedures are written to minimize the number and types of oscilloscopes and
accessories required. The oscilloscopes in these lists are ones that are currently available
for sale by Agilent at the time of writing this document. In some cases, the test
procedures use features specific to the oscilloscopes in the recommended equipment
list. However, the oscilloscopes, cables, and accessories that satisfy the critical
specifications in these lists may be substituted for the recommended models with some
modification to the test procedures.

Contact Agilent Technologies for more information about the Agilent products in these
lists.

16
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Vertical Performance Verification

This section contains the following vertical performance verification tests:
e Offset Accuracy Test

* DC Gain Accuracy Test

* Analog Bandwidth -- Maximum Frequency Test

* Time Scale Accuracy (TSA) Test

17



Offset Accuracy Test

CAUTION

Ensure that the input voltage to the oscilloscope never exceeds +5 V.

Let the oscilloscope warm up before testing.

The oscilloscope under test must be warmed up (with the oscilloscope application running) for at least
30 minutes prior to the start of any performance test.

Specifications

Offset Accuracy

< 3.5V: £(2% of channel offset + 1% of full scale + 1 mV)
> 3.5 V: £(2% of channel offset + 1% of full scale)

Full scale is defined as 8 vertical divisions. Magnification is used below 10 mV/div. Below 10
mV/div, full scale is defined as 80 mV. The major scale settings are 10 mV, 20 mV, 50 mV, 100
mV, 200 mV, 500 mV and 1 V.

Equipment Required

Description

Critical Specifications

Recommended
Model/
Part Numbers

Digital Multimeter

DC voltage measurement accuracy better than +0.1% of reading

Agilent 34401A or
Agilent 3458A

Cable Assembly 50Q characteristic impedance, BNC (m) connectors Agilent 8120-1840
(2 required)

Adapter BNC Tee (m)(f)(f) Agilent 1250-0781
Adapter BNC (f) to dual banana Agilent 1251-2277

Connector Saver

3.5 mm (f)-(f), shipped with each MS0/DS0/DSAX 90000A and
DS0/DSA93004L Series oscilloscope

Agilent 5061-5311 (used
with 20, 25, 28, 30, and 32
GHz oscilloscope
models)

Agilent 1250-3758 (used
with 13 GHz and 16 GHz
oscilloscope models)

Adapter
(2 required)

BNC (f) to SMA (m) adapter

Agilent 1250-1200

NOTE: The offset accuracy specification has two terms *(offset gain + zero error). The
offset gain specification is #2% of channel offset while the zero error specification is
+(1% of full scale + 1mV) for < 3.5V and 1% of full scale for > 3.5V. The offset accuracy test

procedure tests each of these terms individually.

Zero Error Test Procedure

1 Disconnect all cables from the scope channel inputs.
2 Press [Default Setup], then configure the scope as follows:
a Select Setup > Acquisition.

18




Chapter 3: Testing Performance
Offset Accuracy Test

b When the Acquisition Setup window appears, enable averaging and set the # of
averages to 256 as shown below.

Sampling Mode Acquisition Mode
@ Real Time @ Normal
Segmented © Peak Detect
© High Resolution
RealEdge
[CJOn
Averaging Acquisition Bandwidth
Enabled @ Automatic
# of Averages © Maximum
© Manual
256 feas)
=]
Memory Depth
@ Automatic Sin(x)/x Interpolation
80.003 kpts :
Sampling Rate
@ Automatic
© Manual
80.0 GSa/s :

3 Filter out waveform noise by forcing the measurement calculations to wait until the
average is computed.

a Select Measure > Setup.

Measure All Edges will measure

every instance of timing
measurements in each acquisition.

[C] Measure All Edges

Wait for average to complete for measurements

b Check the Wait for average to complete for measurements box.
¢ Click Close.

4 Configure the scope to measure Average voltage on channel 1 as follows:
a Change the vertical scale of channel 1 to 10 mV/div.
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b Click the V avg measurement on the left side of the screen.

Vavg

measurement

File Control Setup Trigger Measure Analyze Utilities Help 2 Aug 2012 10:16 AM

#Avgs: 256

=

EEEN

BEEEBE

More

39.6796 pv
37.6685 pv
41.7394 pv

¢ When the Enter Measurement Info window appears, ensure that the V avg function

is set up as follows and then click OK:
Source = Channel 1
Measurement Area = Entire Display

Measurement ‘T‘

Vavg ‘ Cancel ‘

- m Window T ——
Gate to Zoom Windov ‘ Help ‘

Source
-
Measurement Area
Single Cycle

@ Entire Display
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5 Press [Clear Display] on the scope and wait for the #Avgs value (top right corner of
screen) to return to 256. Record the scope's mean V avg reading in the Zero Error Test
section of the Performance Test Record.

Notes

* For all scope readingsin this procedure, use the mean value in the Measurements display area at the
bottom of the screen.

« If aquestion mark appearsinfront of any of thevaluesat the bottom of the screen, press[Clear Display]
on the scope, wait for the #Avgs value to return to 256, and then record the scope reading.

File Control Setup Trigger Measure Analyze Utilities Help 2 Aug 2012 10:22 AM

#Avgs: 256

T eleo] el M-~ " O 2 OEEEc

Measurements | Markers | Status | Scales

Delete

Record the all Current
mean reading .

6 Change the vertical scale of channel 1 to 20 mV/div, press [Clear Display], wait for the
#Avgs value (top right corner of screen) to return to 256, and then record the scope
V avg reading in the Zero Error Test section of the Performance Test Record.

7 Repeat step 5 for the remaining vertical scale settings for channel 1 in the Zero Error
Test section of the Performance Test Record.

8 Press [Default Setup], then turn off channel 1 and turn channel 2 display on.
9 Configure the scope to measure V avg on Channel 2 as follows:
a Select Setup > Acquisition. When the Acquisition Setup window appears, enable
averaging and set the # of averages to 256.
b Change the vertical scale of channel 2 to 10 mV/div.
¢ Click the V avg measurement icon on the left side of the screen.

d When the Enter Measurement Info window appears, ensure that the Vavg function
is set up as follows and then click OK:

Source = Channel 2
Measurement area = Entire Display

10 Press [Clear Display] on the scope, wait for the #Avgs value to return to 256, and then
record the scope’s mean V avg reading in the Zero Error Test section of the Performance
Test Record.

11 Repeat step 9 for the remaining vertical scale settings for channel 2 in the Zero Error
section of the Performance Test Record.

12 Repeat steps 7 through 10 for channels 3 and 4.
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Offset Gain Test

1 Make the connections to scope channel 1 as shown below.

Connections
Cal Out on Oscilloscope Front Panel

/ Oscilloscope Channel Input
Connection Saver /

—  Connection Saver

BNC (f) to SMA (m) adapter

Notes:

» Where the BNC Tee adapter is used, it isimportant to connect it directly to the scope channel input
using the BNC (f) to SMA (m) adapter and the connection savers to minimize ground potential
differences and to ensure that the DMM measures the input voltage to the scope channel as accurately
aspossible. Differencesin ground potential can be a significant source of measurement error,
particularly at low voltage per division settings.

* It aso helpsto reduce ground potential differencesif the scope and DMM are connected to the same
AC supply circuit.

» 256 averages are used in the scope measurements of this section to reduce measurement noise and to
reduce the measurement error due to resolution.

2 Set up the DMM to perform DC voltage measurements.
3 Configure the scope to measure V avg on Channel 1 as follows:
a Press [Default Setup].

b Select Setup > Acquisition. When the Acquisition Setup window appears, enable
averaging and set the # of averages to 256.

¢ Change the vertical scale of channel 1 to 10 mV/div.
d Click the V avg measurement icon on the left side of the screen.
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e When the Enter Measurement Info window appears, ensure that the V avg function
is set up as follows and then click OK:

Source

= Channel 1

Measurement area = Entire Display

4 Set the channel 1 offset value to 400.0 mV by using the front panel control or:
a Pull down the Setup menu and select Channel 1 or click the Channel 1 setup icon.

b Click the Offset control arrows to change the offset value or click on the offset
value and enter 400.0 mV in the dialog box.

Channel 1

setup icon

File Control Setup Trigger Measure Analyze Utilities Help 2 Aug 2012 10:28 AM

#Avgs: 256

Help
Channels 1 & 3

Acquisition HW & Display RealEdge
Scale Vernier

6
10.0 mv/ =

[a

hd

Differential

Offset
400.0 mV

Skew

Probe Config...
Probe Cal...
Trigger... ‘

' K

5 Set the Cal Out voltage (Via out) to +400.0 mV as follows:
a Select Utilities > Calibration Output.
b Change the Signal Output function to DC (top left corner).
c Set the Level to 400.0 mV.
d Click Close.

"

Calibration Ou ]

Signal Output | Cal Out Enable  Aux Out Rise time ‘ Closis |

-

Aux Out Enable @ Fast

fom) -
400.0 mV = | DC

Probe Output Slow | Help |

6 Press [Clear Display] on the scope, wait for the #Avgs value (top right corner of screen)
to return to 266, and then record the DMM voltage reading as Vpy+ and the scope

Vavg reading as Vgcype+ in the Offset Gain Test section of the Performance Test Record.
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Change the channel 1 offset value to -400.0 mV.
Set the Cal Out voltage to -400.0 mV.

Press [Clear Display] on the scope, wait for the #Avgs value (top left corner of screen)
to return to 266, and then record the DMM voltage reading as Vpyp and the scope

Vavg reading as Vgcqpe. in the Offset Gain Test section of the Performance Test Record.

Change the channel 1 offset value to 0 mV.
Set the Cal Out voltage to 0 mV.

Press [Clear Display] on the scope, wait for the #Avgs value (top left corner of screen)
to return to 256, and then record the DMM voltage reading as Vpypo and the scope

Vavg reading as Vg qpeo in the Offset Gain Test section of the Performance Test Record.
Calculate the offset gain error using the following expressions and record the value in

the Offset Gain Test section of the Performance Test Record. The offset gain error is
the greater (maximum magnitude) of either:

( Vscope+ - VscopeO
Vomm+ — Vbommo
or

( Vscope- - Vscopeo B 1) 100
Vomm- — Vommo

_ 1) 100

Repeat steps 4 to 13 for the remaining channel 1 vertical scale settings in the Offset
Gain Test section of the Performance Test Record. For each measurement, set both the
Cal Out voltage (Vg, out) and the Channel offset voltage to the positive Vg, oyt Value

and then to the negative Vg, oy value in the "V, oy Setting" column of the Offset
Gain Test table in the Performance Test Record for each of the vertical scale settings.

Move the Tee connector to the next channel input and repeat steps 4 to 13 for channels
2 to 4.
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DC Gain Accuracy Test

CAUTION Ensure that the input voltage to the oscilloscope never exceeds *5 V.

Let the oscilloscope warm up before testing.

The oscilloscope under test must be warmed up (with the oscilloscope application running) for at least
30 minutes prior to the start of any performance test.

Specifications

DC Gain Accuracy +2% of full scale at full resolution channel scale

Full scale is defined as 8 vertical divisions. Magnification is used below 10 mV/div. Below 10
mV/div full scale is defined as 80 mV. The major scale settings are 10 mV,
20 mV, 50 mV, 100 mV, 200 mV, 500 mV and 1 V.

Equipment Required

Description Critical Specifications Recommended
Model/
Part Numbers

Digital Multimeter DC voltage measurement accuracy better than +0.1% of reading | Agilent 34401A or
Agilent 3458A

Cable Assembly 50Q characteristic impedance, BNC (m) connectors Agilent 8120-1840

(2 required)

Adapter BNC Tee (m)(f)(f) Agilent 1250-0781

Adapter BNC (f) to dual banana Agilent 1251-2277

Connector Saver 3.5 mm (f)-(f), shipped with each MS0/DS0/DSAX 90000A and Agilent 5061-5311 (used

DS0/DSA93004L Series oscilloscope with 20, 25, 28, 30, and 32

GHz oscilloscope
models)

Agilent 1250-3758 (used
with 13 GHz and 16 GHz
oscilloscope models)

Adapter BNC (f) to SMA (m) adapter Agilent 1250-1200
(2 required)
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Procedure
1 Make the connections to scope channel 1 as shown below.

Connections
Cal Out on Oscilloscope Front Panel

/ Oscilloscope Channel Input
Connection Saver /
LConnection Saver
BNC (f) to SMA (m) adapter O /
07 BNC (f) to SMA (m) adapter

Notes:

» Wherethe BNC Tee adapter is used, it isimportant to connect it directly to the scope channel input
using the BNC (f) to SMA (m) adapter and the connection saver to minimize ground potential
differences and to ensure that the DMM measures the input voltage to the scope channel as accurately
as possible. Differences in ground potential can be a significant source of measurement error,
particularly at low voltage per division settings.

* It aso helpsto reduce ground potential differencesif the scope and DMM are connected to the same
AC supply circuit.

256 averages are used in the scope measurements of this section to reduce measurement noise and to
reduce the measurement error due to resolution.

2 Press [Default Setup], then configure the scope as follows:
a Select Setup > Acquisition.

26



Chapter 3: Testing Performance
DC Gain Accuracy Test

b When the Acquisition Setup window appears, enable averaging and set the # of
averages to 256 as shown below.

-

sampling Mode Acquisition Mode

@ Real Time @ Normal
Segmented © Peak Detect
© High Resolution

RealEdge

F10n
Averaging Acquisition Bandwidth
Enabled @ Automatic

# of Averages © Maximum

PY= © Manual

256 =

B -

Memaory Depth
@ Automatic Sin(x)/x Interpolation

80.003 kpts =
Sampling Rate
@ Automatic
© Manual

80.0 GSa/s =

3 Filter out waveform noise by forcing the measurement calculations to wait until the
average is computed.

a Select Measure > Setup.
b Check the Wait for average to complete for measurements box.

Measure All Edges will measure
every instance of timing
measurements in each acquisition. Help

Close

[C] Measure All Edges

Wait for average to complete for measurements

¢ Click Close.
4 Set the Cal Out voltage (Vay oup) to +30 mV as follows:
a Select Utilities > Calibration Output.
b Change the Signal Output function to DC (top left corner).
¢ Set the Level to 30 mV.
d Click Close.

-

Signal Output [¥] Cal Out Enable  Aux Out Rise time
‘DC Aux Out Enable @ Fast

- Hel
Level Probe Qutput © Slow
-
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5 Set the channel 1 vertical scale value to 10 mV/div by using the front panel control or:
a Pull down the Setup menu and select Channel 1 or click the Channel 1 setup icon.
b Change the vertical scale of channel 1 to 10 mV/div.

¢ Select the Vavg measurement as shown below.
File Control Setup Trigger Measure Analyze Utilities Help 2 Aug 2012 10:16 AM

0 GSa/s 80.0 kpts 0 GHz #Avgs: 256

Vavg
measurement

T2 @el0) Dl '

Measurements ‘ Markers

Delete
Al Current

Mean

Min
Max

d When the Enter Measurement Info window appears, ensure that the V avg function
is set up as follows and then click OK:

Source = Channel 1
Measurement Area = Entire Display

Measurement ‘T‘

Vavg ‘ Cancel ‘

o m Win W (R —
Gate to Zoom Windo ‘ Help ‘

Source
-
Measurement Area
Single Cycle

@ Entire Display

6 Press [Clear Display] on the scope, wait for the #Avgs value (top right corner of screen)
to return to 256, and then record the scope's mean V avg reading in the DC Gain
Accuracy Test section of the Performance Test Record.

Notes

» For all scope readingsin this procedure, use the mean value in the Measurements display area at the
bottom of the screen.

« If aquestion mark appearsinfront of any of thevaluesat the bottom of the screen, press[Clear Display]
on the scope, wait for the #Avgs value to return to 256, and then record the scope reading.
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Record the
mean reading

7
8

9

10

11

Change the Cal Out voltage to -30 mV.

Press [Clear Display] on the scope, wait for the #Avgs value to return to 256 and then
record the DMM voltage reading and the scope V avg reading in the DC Gain Test
section of the Performance Test Record.

Calculate the DC gain using the following expression and record this value in the DC
Gain Test section of the Performance Test Record.

For vertical scale setting of less than 1 volt use the following equation:

. AVout Vscope+ B Vscope-
DCGainError = = (( — ) )
AVin Vomm+ = Vomm-

For vertical scale = 1 V use the following equation:

AV gyt _

DCGainError = AV, —(

Vscope+ - Vscope—

~1).