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Safety Notices

A CAUTION notice denotes a hazard. It
calls attention to an operating proce-
dure, practice, or the like that, if not
correctly performed or adhered to,
could result in damage to the product
or loss of important data. Do not pro-
ceed beyond a CAUTION notice until
the indicated conditions are fully
understood and met.

A WARNING notice denotes a hazard.
It calls attention to an operating pro-
cedure, practice, or the like that, if not
correctly performed or adhered to,
could result in personal injury or
death. Do not proceed beyond a
WARNING notice until the indicated
conditions are fully understood and
met.
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Safety Summary

General
Before Applying
Power

Ground the
Instrument

Fuses

Do Not Operate in
an Explosive
Atmosphere

Do Not Remove the
Instrument Cover

Cleaning

Do Not Modify the
Instrument

In Case of Damage

The following general safety precautions must be observed during all phases of operation of this
instrument. Failure to comply with these precautions or with specific warnings or operating
instructions in the product manuals violates safety standards of design, manufacture, and intended
use of the instrument. Keysight Technologies assumes no liability for the customer's failure to comply
with these requirements. Product manuals are provided with your instrument on CD-ROM and/or in
printed form. Printed manuals are an option for many products. Manuals may also be available on
the Web. Go to www.keysight.com and type in your product number in the Search field at the top of
the page.

Do not use this product in any manner not specified by the manufacturer. The protective features of
this product may be impaired if it is used in @ manner not specified in the operation instructions.

Verify that all safety precautions are taken. Make all connections to the unit before applying power.
Note the instrument's external markings described in “Safety Symbols”.

If your product is provided with a grounding type power plug, the instrument chassis and cover must
be connected to an electrical ground to minimize shock hazard. The ground pin must be firmly
connected to an electrical ground (safety ground) terminal at the power outlet. Any interruption of
the protective (grounding) conductor or disconnection of the protective earth terminal will cause a
potential shock hazard that could result in personal injury.

See the user's guide or operator's manual for information about line-fuse replacement. Some
instruments contain an internal fuse, which is not user accessible.

Do not operate the instrument in the presence of flammable gases or fumes.

Only qualified, service-trained personnel who are aware of the hazards involved should remove
instrument covers. Always disconnect the power cable and any external circuits before removing the
instrument cover.

Clean the outside of the instrument with a soft, lint-free, slightly dampened cloth. Do not use
detergent or chemical solvents.

Do not install substitute parts or perform any unauthorized modification to the product. Return the
product to an Keysight Sales and Service Office for service and repair to ensure that safety features
are maintained.

Instruments that appear damaged or defective should be made inoperative and secured against
unintended operation until they can be repaired by qualified service personnel.

A CAUTION notice denotes a hazard. It calls attention to an operating procedure, practice,
or the like that, if not correctly performed or adhered to, could result in damage to the
product or loss of important data. Do not proceed beyond a CAUTION notice until the
indicated conditions are fully understood and met.

A WARNING notice denotes a hazard. It calls attention to an operating procedure,
practice, or the like that, if not correctly performed or adhered to, could result in
personal injury or death. Do not proceed beyond a WARNING notice until the indicated
conditions are fully understood and met.
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Safety Symbols

Table 1 Safety Symbol

Symbol Description

cl ¢

P

IGO0~ EHFI®IS

Direct current

Alternating current

Both direct and alternating current

Three phase alternating current

Three phase alternating current

Earth ground terminal

Protective earth ground terminal

Frame or chassis ground terminal

Terminal is at earth potential

Equipotentiality

Neutral conductor on permanently
installed equipment

Line conductor on permanently installed
equipment

On (mains supply)

Off (mains supply)

Stand by (mains supply). The instrument is
not completely disconnected from the
mains supply when the power switch is in
the standby position

In position of a bi-stable push switch
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Description

(72
<
3
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CAT I

Out position of a bi-stable push switch

Equipment protected throughout by
DOUBLE INSULATION or REINFORCED
INSULATION

Caution, refer to accompanying
documentation

Caution, risk of electric shock

Do not apply around or remove from
HAZARDOUS LIVE conductors

Application around and removal from
HAZARDOUS LIVE conductors is
permitted

Caution, hot surface

lonizing radiation

IEC Measurement Category |
Measurement Category Il
Measurement Category Il

Measurement Category IV
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Compliance and Environmental Information

Table 2 Compliance and Environmental Information

Safety Symbol Description

CSA is the Canadian certification mark to demonstrate compliance with the Safety
S © requirements.

Agency of Australia. This signifies compliance with the Australia EMC
Framework regulations under the terms of the Radio Communication Act

N10149 of 1992.

CE compliance marking to the EU Safety and EMC Directives.
ISM GRP-1A classification according to the international EMC standard.

ICES/NMB-001 compliance marking to the Canadian EMC standard.

o The C-tick mark is a registered trademark of the Spectrum Management
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External Oscilloscope Time Correlation and Data Display—At a Glance

The Add External Oscilloscope wizard automates and simplifies the process of setting up an external
oscilloscope and a logic analyzer to cross-trigger and make time-correlated measurements (using
markers). You can also display data captured by the oscilloscope in the logic analyzer's display
windows. This external oscilloscope correlation and data display feature is sometimes called View
Scope.

External oscilloscope correlation works with the following oscilloscopes, set up for remote control via
LAN:

Keysight InfiniiVision 5000 Series oscilloscopes.

Keysight InfiniiVision 6000 Series oscilloscopes.

Keysight InfiniiVision 7000 Series oscilloscopes.

Keysight Infiniium 548xx Series oscilloscopes.

Keysight Infiniium DSO/MS08000 Series oscilloscopes.

Keysight Infiniium DSO/MS09000 Series oscilloscopes.

Keysight Infiniium DSO80000 Series oscilloscopes.

Keysight Infiniium DSO90000 Series oscilloscopes.
The Add External Oscilloscope wizard can provide default (typical) deskew values for the type of logic
analyzer and oscilloscope being used. You can also use the E5850A time correlation fixture to run a
calibration procedure that provides the most accurate deskew values for the actual instruments

being used. For more information about obtaining the E5850A time correlation fixture, contact your
nearest Keysight Technologies Sales Office.

TIP The instructions on the E5850A time correlation fixture box are for 16700-series logic analysis
systems only. For 16900-series logic analysis systems or 1680/90-series logic analyzers, follow
the instructions in this online help.

InThisBook - Getting Started with External Oscilloscope Time Correlation and Data Display (see page 13)
Step 1. Network the oscilloscope and logic analyzer (see page 14)
Step 2. Run the Add External Oscilloscope wizard (see page 17)
Step 3. Make a measurement (see page 20)

Working with Markers (see page 21)

Displaying Imported Oscilloscope Data (see page 23)
Controlling the External Oscilloscope via the Web (see page 27)
Loading and Saving Configurations (see page 31)

Changing External Oscilloscope Setup Options (see page 33)
Deleting the External Oscilloscope (see page 35)
Troubleshooting (see page 37)

Finding the External Oscilloscope IP Address (see page 38)
LAN Problems (see page 39)

General Triggering Problems (see page 40)

Unexpected or Inconsistent Results (see page 42)
Correlation Drift Over Long Acquisitions (see page 43)
Reference (see page 45)

External Oscilloscope Setup Dialog (see page 46)

Concepts (see page 51)
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Trigger Deskew (see page 52)

How the Calibration Procedure Works (see page 53)

Uncertainty (see page 56)

What Do the Skew Numbers Mean? (see page 57)

External Oscilloscope Module Control, COM Automation (see page 59)
External Oscilloscope Module Setup, XML Format (see page 61)
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External Oscilloscope Time Correlation and Data Display
OnlineHelp

1

Getting Started with External
Oscilloscope Time Correlation and
Data Display

Software for external oscilloscope time correlation and data display is built-in to the
Keysight Logic Analyzer application.

After the external oscilloscope and logic analyzer are networked, the Add Exter nal
Oscilloscope wizard takes you through the process of connecting the logic analyzer to
the oscilloscope. Once that is done, you are ready to make a measurement.

» Step 1. Network the oscilloscope and logic analyzer (see page 14)
* Step 2. Run the Add External Oscilloscope wizard (see page 17)
o Step 3. Make a measurement (see page 20)
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Getting Started with External Oscilloscope Time Correlation and Data Display

Sep 1. Network the oscilloscope and logic analyzer

14

If your logic analyzer and external oscilloscope are both already connected to a LAN,
you can skip this step.

When using a 6000-series oscilloscope, the LAN port must be selected as the I/O
Controller. (Pressthe Utility button; then, press the I /O softkey; use the Entry knob to
select LAN; then, pressthe Controller softkey.)

If your logic analyzer and external oscilloscope are not already connected to aLAN, a
simpl e point-to-point connection may be the most convenient connection between the
instruments (see Using a Point-to-Point Network (see page 14)).

If you do not want to use a point-to-point connection, refer to the logic analyzer or
external oscilloscope operating system instructions for setting up the instrument on the
network.

Using a Point-to-Point Networ k

To set up a point-to-point connection between the logic analyzer and the oscill oscope,
use the cross-over (blue) cable (provided with the ES850A time correlation fixture) to
connect the instruments.

1 Connect one end of the cross-over cable to the network interface on the logic
analyzer and the other end of the cable to the network interface on the oscilloscope.

2 Configure the networking software on the oscill oscope (see Oscilloscope
Point-to-Point Network Set Up (see page 14)).

3 Configure the networking software on the logic analyzer (see Logic Analyzer
Point-to-Point Network Set Up (see page 15)).

Oscilloscope Point-to-Point Network Set Up

Make sure networking is enabled on the oscilloscope.
Set the oscilloscope's P Address to 192.0.2.231.

Set the Subnet Mask to 255.255.255.0.

If thereisa WINS resolution option, disable it.
Remove any installed gateways.

If thereisaDNS option, disableit.

o o~ W N P

External Oscilloscope Time Correlation and Data Display Online Help



Getting Started with External Oscilloscope Time Correlation and Data Display 1

7 On a6000-series oscilloscope, select the LAN port as the 1/O Controller:
a Pressthe Utility button.
b Pressthel/O softkey.
¢ Usethe Entry knob to select LAN.
d Pressthe Controller softkey.

SeeAlso « Logic Anayzer Point-to-Point Network Set Up (see page 15)

Logic Analyzer Point-to-Point Network Set Up

1 From the Start menu, select Setting>Network and Dial-up Connection.
2 Right-click on Local Area Connection and select Properties.
3 Ensurethat the TCP/IP component isinstalled, then select Properties.

Local Area Connection 2 Properties 2=l

General l

Connect using:

| B3 HP Ethemet with LAN remote power adapter

Components checked are used by this connection:

| B Clignt for Microsoft Metworks
| 2= File and Printer Sharing for Microsoft Networks

g Internet Pratocal (TCPARP)

Install... | Uningtall | Froperties |

Meserinting

4 Inthe Properties dialog, set the IP Address and Subnet Mask.
a SetthelP Addressto 192.0.2.232.
b Set the Subnet Mask to 255.255.255.0.
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1 Getting Started with External Oscilloscope Time Correlation and Data Display

Internet Protocol (TCP/IP) Properties 2=l

General l

*f'ou can get |P zettings assigned automatically if your network. supports
this capability. Otherwise, vou need to ask vour network. administrator for
the appropriate |P settings.

" Obtain an IP address automatically

% |ze the following IP address:

IP address: 192, 0 02 232
Subnet maszk: [R5 285 . 255 . 0
Drefault gateway: . . .

~

% |ze the following DNS server addresses:

Frefened DMS server: . . .
Alternate DNS server: . . .
Advanced..
()8 | Cancel |

5 Select the Advanced tab.

a InthelP Settingstab, remove any installed gateways.

b Inthe DNStab, remove all DNS addresses from the list.

c Inthe WINS tab, remove all WINS addresses from the list.
6 Closethediaogsand click Yesif prompted to continue.

See Also

Oscilloscope Point-to-Point Network Set Up (see page 14)
Step 2. Run the Add External Oscilloscope wizard (see page 17)
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Getting Started with External Oscilloscope Time Correlation and Data Display 1

Sep 2. Run the Add External Oscilloscopewizard

For step-by-step instructions on setting up the connection between the logic analyzer and
the oscilloscope, run the Add External Oscilloscope wizard:

1 From the menu bar, select Setup>Add External Scope....

Setup

gy 169104-1 v
g 1y 169504-1 v
op My 167204-1 v

Add External Scope...

Add External Protocal Analyzer...
External Trigger...

Target Control Port...

Skew & Systern Trigger...

2 Follow the instructions in the wizard.

The external oscilloscope module can cross-trigger with split logic analyzer modules;
however, the "External Oscilloscope triggers Logic Analyzer" direction will not trigger
the second half of a split logic analyzer.

SeeAlso ¢ Additional Connection Information (see page 17)
» Deleting the External Oscilloscope (see page 35)
» Finding the External Oscilloscope IP Address (see page 38)

Additional Connection I nfor mation

e Connecting the LAN (see page 17)

» Connecting the BNC Cables (see page 18)

» Connecting the Oscilloscope Probe to the Time Correlation Fixture (see page 18)
» Connecting the Logic Analyzer to the Time Correlation Fixture (see page 18)

» Connecting the Power Supply to the Time Correlation Fixture (see page 19)

Connectingthe An externa oscilloscope module uses a network connection between the oscill oscope
LAN and the 1680/90-series logic analyzer or the 16900-series logic analysis system to
produce time-correl ated measurements and to import oscilloscope data. The instruments
must be connected on alocal area network (LAN) or connected point-to-point with a
cross-over cable (which is supplied with the E5850A time correlation fixture).

When using a 6000-series oscilloscope, the LAN port must be selected asthe I/0
Controller. (Pressthe Utility button; then, press the I /O softkey; use the Entry knob to
select LAN; then, pressthe Controller softkey.)

External Oscilloscope Time Correlation and Data Display Online Help 17
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Getting Started with External Oscilloscope Time Correlation and Data Display

Connecting the

BNC Cables

Connecting the

Oscilloscope
Probeto the
Time
Correlation
Fixture

Connecting the

Logic Analyzer
totheTime
Correlation

Fixture
18

You can connect only one oscilloscope to the logic analysis system for time-correl ated
measurements. The logic analysis system does not support the connection of two or
more oscilloscopes at once.

BNC cable connections depend on which model external oscilloscope you have.

For instructions for connecting BNC see the Add External Oscilloscope wizard.

It isimportant to use the same probe for the calibration procedure as you use to make
measurements on your device under test. This provides the best possible deskew
accuracy. All connections must include a ground connection.

Connect the external oscilloscope channel 1 probe to any point labeled CAL on the front
of the E5850A time correlation fixture. Any point labeled CAL is equivalent to any other
point labeled CAL.

» |If you areusing adifferential probe, you must connect the (+) probe terminal to the
CAL terminal and the (-) probe terminal to the GND connection on the time
correlation fixture.

» |f you are using a grabber probe, connect the grabber probe to the CAL terminal on
the front of the time correlation fixture. Then, connect the ground lead.

» If you areusing atwin lead probe, connect the twin lead probe to the time correlation
fixture. Then, connect the ground lead.

» |If you are using asharp-tip probe, connect the sharp tip probe to the CAL terminal on
the front of the time correlation fixture.

It isimportant to use the same probes for the calibration procedure as you use to make
measurements in the device under test. This provides the best possible deskew accuracy.
All connections must include a ground connection.

There are three ways to connect to the CAL signals on the time correlation fixture:
» Usingflying leads.

» Using high-density connectors (MICTOR or Samtec).

» Using grabber probes.
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Flying L eads
(Socket Probe)

High-Density
Connectors

Grabber Probe

Connecting the
Power Supply to
theTime
Correlation
Fixture

WARNING

Getting Started with External Oscilloscope Time Correlation and Data Display 1

Connect pod 2, channel 0 of the logic analyzer you are using to any point labeled CAL
on thefront of thetime correlation fixture. If you are using multiple card logic anayzers,
use pod 2 of the master card. Include a ground connection.

If you are using aMICTOR connector on your device under test, use the MICTOR
receptacle on the top of the time correlation fixture, which includesthe CAL connection.
Be sure to connect pod 2 of the logic analyzer to the even receptacle of the MICTOR
high-density adapter cable. You can use aterminated or an unterminated high-density
adapter cable.

If you are using Samtec connectors on your device under test, use the Samtec receptacle
on the top of the time correlation fixture, which includes the CAL connection.

If you are using a grabber probe on your device under test, connect the grabber probeto
the terminal labeled CAL. Be sureto include the ground connection.

Connect the power supply to the time correlation fixture as shown in the Add External
Oscilloscope wizard.

Shock hazard. Use only the 0950-2546 power supply and cord.

Equipment damage. Use only the 0950-2546 power supply and cord.

The BNC cables and the power supply must remain connected to the time correlation
fixture when you are performing a time correlated measurement. The probes only need
to be connected during the calibration procedure.

Remember that the skew is affected by cablelengths, probe types, and the instruments. If
you change any of these, you will need to run the calibration procedure again. To re-run
the calibration procedure, select Setup>(Exter nal Oscilloscope)>Trigger...; then, in the
Trigger tab of the External Oscilloscope Setup dialog, click Run Auto-Deskew....

External Oscilloscope Time Correlation and Data Display Online Help 19



1 Getting Started with External Oscilloscope Time Correlation and Data Display

Sep 3. Make a measurement

When the calibration is complete you may proceed with your measurements as follows:

1 If you used the E5850A time correlation fixture to calibrate deskew values,
disconnect the external oscilloscope probe and the logic analyzer |eads from the time
correlation fixture.

2 Connect the oscill oscope probe and the logic analyzer leads to your device under test.

Do not disconnect the BNC cables.
3 Set up thetrigger condition.
4 Press the Run button on the logic analyzer front panel.
5 Select the Waveform tab to view your measurement results.

Logic Analyzer  When the softwareis configured for Logic Analyzer trigger s Exter nal Oscilloscope,
Triggers you can set any trigger condition you desire in the logic analyzer. However, do not
External  change the oscilloscope's trigger setup.

Oscilloscope

External When the softwareis configured for External OscilloscopetriggersLogic Analyzer,
Oscilloscope  you may set any trigger condition you desire in the oscilloscope. However, do not
TriggersLogic changethelogic analyzer's trigger setup.
Analyzer

SeeAlso + Working with Markers (see page 21)
» General Triggering Problems (see page 40)
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Marker Moves

Oscilloscope
Markers

Logic Analyzer
Markers

External Oscilloscope Time Correlation and Data Display
OnlineHelp

2
Working with Markers

Marker moves are coordinated between the logic analyzer and the oscilloscope. Markers
are coordinated in time, relative to the trigger, taking the measured skew into account.

On the logic analyzer, the markers, called Ax(External Scope) and Bx(External Scope),
aretime correlated among all display windows that are displaying measurements from a
given run. On the oscilloscope, there are two X-Axis (time) markers called Ax and Bx.
Marker moves are coordinated between Ax(External Scope) and Ax and between
Bx(External Scope) and Bx. The option to coordinate between Ax(External Scope) and
Bx or Bx(External Scope) and Ax is not available.

Coordinated marker moves are useful for quickly identifying a given point in the trace
on the separate logic analyzer and oscilloscope displays. The marker properties for the
Ax(External Scope) and Bx(External Scope) markers can be accessed through the
Markers menu.

Ax Followsthe Logic Analyzer's Ax(External Scope)

When you move the Ax(External Scope) marker in the logic analyzer waveform display,
acommand is sent to the oscilloscope to paosition the Ax marker at the same point in
time.

Bx Follows the Logic Analyzer's Bx(External Scope)

When you move the Bx(External Scope) marker in the logic analyzer waveform display,
acommand is sent to the oscilloscope to position the Bx marker at the same point in
time.

Ax(External Scope) Follows Oscilloscope's Ax

When you move the Ax marker on the oscilloscope, the Ax(External Scope) marker in
the logic analyzer waveform display is moved to the same point in time.

Bx(External Scope) Follows Oscilloscope's Bx

When you move the Bx marker on the oscilloscope, the Bx(External Scope) marker in
the logic analyzer waveform display is moved to the same point in time.

21



2  Working with Markers
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To display logic
analyzer data
along with
imported
oscilloscope data

External Oscilloscope Time Correlation and Data Display
OnlineHelp

3
Displaying Imported Oscilloscope
Data

After running the Add External Oscilloscope wizard, the external oscilloscope module
appears in the Overview window with a connection to a new Waveform window.

You can insert rows of data to display captured logic analyzer datain the same
Waveform window as imported oscill oscope data:

1 Right-click on arow in the Waveform window, and choose I nsert Row Before... or
Insert Row After....

Scale | 200 ns/div @] N [

Bus/Signal

Insert Separator
Delete Row

My Sce

Assign Channels...
B~ My St Rename...

Time

Crverlay...

~

Eind...
Find Bus/Signal...

Display 4
Froperties...

2 IntheInsert dialog, select the logic analyzer data you would like to display with the
imported oscilloscope data, and click OK.
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3 Displaying Imported Oscilloscope Data

To change
imported
oscilloscope data
options

24

Insert Before My Scope C1

=23 MPCE60 Dema Board [FilterCalarize #
+- 1 TimingZoom
# Sample Number
-2 Matarala PowerQUICC (MPCEHK
£ ADDR
A0
AN
£ DATA
_~ {ali}
b
£ STAT
M CLkoUT
T TA
_[ TSlZ0
_[ TEIZ1
o TEIZ
[ 578 v

i

Find:

Ok

After inserting the row, the captured logic analyzer data appears in the Waveform
window along with the imported oscilloscope data. For example:

Scale | 200 ns{div @ N [+ Delay -108.203 ns (B)(m](ne )[(T)(20 (™
" - Soope B - S0ope nz
-
n -008.2 ns -708.2 ns -508.2 ns -308.2 ns -108.2 ns 918 ns 201.8 ns 421.8 ns 621.2 ns
Bus/Signal PR T e e T e T e T T
floo : :
floo o2
Y N
My Scope C1 =
My Scope G2 =
Time
< ¥ < ¥
ﬂ Ovwerview J % Listing-1 J Wwaveform:-1 J E Source-1 Waveform-2

Note that, in the Waveform window, you can group imported digital channels into buses
(see"To group signalsinto abus" (in the online help)).

1 Click the external oscilloscope module's E| options button.

2 Inthe External Oscilloscope Setup dialog's Channels tab (see page 46), you can:

External Oscilloscope Time Correlation and Data Display Online Help



Displaying Imported Oscilloscope Data 3

Select the oscilloscope channels whose data you want to import, including digital
channels and buses from a mixed-signal oscilloscope.

Change oscilloscope analog channel signal names.
Change oscilloscope channel signal colors.
Specify other external oscilloscope setup options.

3 When you are done changing imported data options, click OK to close the External
Oscilloscope Setup dialog.
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3 Displaying Imported Oscilloscope Data
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4
Controlling the External
Oscilloscope via the Web

The External Scope Web Control VbaView window is an embedded Internet Explorer
window pointed at the web interface of an external oscilloscope module.

Oscilloscope performance slows down when its web control interface is being used; we
recommend that you only connect to the oscilloscope's web control interface
temporarily, to set up oscilloscope triggers, etc.; then, use the dataimport feature of the
external oscilloscope module (see Displaying Imported Oscilloscope Data (see page 23))
to view the waveforms captured by the oscilloscope.

Make sure the oscilloscope's web control interface is disconnected when running the
external oscilloscope modul€'s automatic deskew calibration.

To use the External Scope Web Control window:
1 Make sure the web control feature is enabled on the oscilloscope.

2 After you have added the external oscilloscope (see Step 2. Run the Add External
Oscilloscope wizard (see page 17)), choose Window>New VbaView>Exter nal
Scope Web Contral....

3 Inthe Add New Window After dialog, select the external oscilloscope module, and
click OK.

4 Inthe External Scope Web Control window, click the Web Control navigation bar to
control the oscilloscope viaits web interface.

If you see ablank screen (for example, if you installed a newer version of Internet
Explorer or aWindows Service Pack that has removed the Java Virtual Machine (JVM)),
you need to download a JVM to enable the web control feature. For example, you can
download Sun's Java Virtual Machine freely from "www.java.com".

Depending on the particular oscilloscope, the External Scope Web Control window
looks something like:
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Agilent Logic Analyzer - [...\Config Files\¥iewScope2.ala] - [External Scope Web Control-1]
a Eile Edit Yiew Setup Tools Markers Run/Stop Yhaview Window Help

A= Q& |
M1 to M2 =209 ns

Remote Front Panel I i

Ifyou select Remote Front Panel, the screen of your
MS0E102A oscilloscope will be displayed. You can then control your
oscilloscope using a mouse and kevhoard.

Remote Programming

Ifyou select Remote Programming, you can send SCPI commands to
yaur MSOE102A ascilloscape.

Data Access

|

< |

|

IE‘ Ovwerview J . Wwaveform:-2 J % Listing-1 J . Wwaveform:-1 J E Source-1 :‘&:Extemal Scope Web...
Status...

In this case, clicking the Remote Front Panel link resultsin awindow like:
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B vic: Remote Front Panel

)
Run Contral  Analog  Digital Trigger Horizontal Measure  Waveform
w=j 2.00v/ @ 5.00v/ & 47538 1000y Stop £ 1.00V
i

G | AX = 337.500ns | 1/AX = 2.9630MHz | AY(1) = 0.0V |
/0 J Print Config File Explorer J Options J Service J

Language J
~ ~ ~ ~ ~

~

Java Applet Window
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5
L oading and Saving Configurations

When saving aconfiguration that includes an external oscilloscope module, the last skew
run is saved along with the host name of the external oscilloscope. The oscilloscope
setup (and data if you choose) will also be saved in the logic analyzer's configuration
file.

When the configuration is loaded at a later time, the logic analysis system will
automatically connect to the external oscilloscope and restore the setup that was saved.
If the oscilloscope is not available on the network when the configuration is loaded this
automatic connection and setup will fail.

If the external oscilloscope is a shared resource and is likely to be moved to another
location, this option can have undesired effects. If the oscilloscope is on the network
with the same Host Name or IP Address, the saved configuration will be loaded into that
oscilloscope, possibly changing a setup that someone else has created.

If two logic analyzers attempt to connect to a single oscilloscope, an error message will
appear stating that the oscilloscope is locked by another user.

» "Tosave aconfiguration file" (in the online help)
» "To open aconfiguration file" (in the online help)
e "ALA vs. XML, When to Use Each Format" (in the online help)
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6
Changing External Oscilloscope
Setup Options

1 Choose the one of the commands from the Setup>(Exter nal Oscilloscope) menu.

Setup
gy 169104-1

o 1MPCE60 Demo Board

g 1y 169504-1
oMy 167204-1
~+ My External Oscil

Add External Protocal Analyzer...

[ I

loscope-1

Channels...
Trig Trigger...

External Trigger... o Connection...

Target Control Port... Delete

Skew & Systern Trigger... Disable...
Rename

The External Oscilloscope Setup dialog is opened with one of these tabs selected:
Channels tab (see Letsyou select the oscilloscope channel s to import data from and
page 46) lets you specify other external oscilloscope setup options.
Trigger tab (seepage 47) | Used for setting the trigger direction and running the trigger

deskew.
Connection tab (see Shows the oscilloscope hame or | P address, model, and serial
page 48) number.
2 Makethe desired changes.
3 Click OK.
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y
Deleting the External Oscilloscope

To delete the external oscilloscope:
1 Choose Setup>(Exter nal Oscilloscope)>Delete from the menu bar.

Setup

gy 169104-1 v

o 1MPCE60 Demo Board v

g 1y 169504-1 v

oMy 167204-1 v

~+ My External Oscilloscope-1 4 Channels...
Add External Protocol Analyzer... Lig Trigger. N

) 2, Connection, ..
External Trigger...
Target Control Port... Delete
Skew & Systern Trigger... Disable...
Rename

SeeAlso « Getting Started, Step 2. Run the Add External Oscilloscope wizard (see page 17)
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8
External Oscilloscope

Troubleshooting

Finding the External Oscilloscope |P Address (see page 38)
LAN Problems (see page 39)

General Triggering Problems (see page 40)

Unexpected or Inconsistent Results (see page 42)
Correlation Drift Over Long Acquisitions (see page 43)
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Finding the External Oscilloscope | P Address

The external oscilloscope time correlation and data display software requires the
external oscilloscope's | P address. To find the external oscilloscope | P address:

e OnanKeysight Infinitum oscilloscope, select Utilities->GPIB Setup....

The IP addressis shown in the LAN Interface portion of the window. Ignore the
brackets and text, and use only the numbers (such as 130.29.68.220). Use that string
in the Add External Oscilloscope wizard.

» OnanKeysight 6000 Series oscilloscope, press the front panel Utilities button; then,
pressthe I /O softkey.

The |P addressis shown in the LAN portion of the resulting 1/0O configuration
information box. Use that |P address string in the Add External Oscilloscope wizard.

If this string is not entered correctly or if someone changes the external oscilloscope's |P
address, the logic analyzer will not be able to communicate with the oscilloscope. If the
string happens to correspond to another oscilloscope on the network, the logic analyzer
may find and connect to that oscilloscope, giving the appearance that you are correctly
connected when in fact you are not.

If you enter astring that does not correspond to any device on your network, the
software may appear to hang for several minutes while it searches for the device. Only
one connection from alogic analyzer to a given oscilloscope can be supported.
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LAN Problems

If you seeaLAN
error message:

Only onelogic
analysis system
may connect to

the external
oscilloscopevia
the LAN

See Also

External Oscilloscope Troubleshooting 8

If you are using a 6000-series oscilloscope, make surethe LAN port is selected asthe
1/0O Controller. (Press the Utility button; then, pressthe | /O softkey; use the Entry
knob to select L AN; then, pressthe Controller softkey.)

Check the LAN connections to the external oscilloscope and the logic analysis
system.

Check with your LAN administrator to ensure that the LAN is currently functioning.
In the Connection tab of the External Oscilloscope Setup dialog, make sure the
correct |P address is entered.

If errors are reported, ask your LAN administrator to help you establish networking
on the logic analyzer and oscilloscope. Cycle power on both instruments.

If problems persist, contact Keysight Technologies for technical support.

If two logic analysis systems try to connect to the same external oscilloscope, a message
will appear stating that the oscilloscope is locked by another user. Connection to
multiple external oscilloscopes from one logic analysis system is not supported.

Finding the External Oscilloscope |P Address (see page 38)
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General Triggering Problems

Logic analyzer
trigger s exter nal
oscilloscope

External
oscilloscope
triggerslogic
analyzer

Why isn't the
red trigger
marker wherel
expect?

Check cable
connections

Check probe
connections

Use grounds

External
oscilloscope
must bein the
correct mode

40

» Logic analyzer triggers external oscilloscope (see page 40)

» External oscilloscope triggers logic analyzer (see page 40)

*  Why isn't the red trigger marker where | expect? (see page 40)

» Check cable connections (see page 40)

» Check probe connections (see page 40)

* Usegrounds (see page 40)

» External oscilloscope must be in the correct mode (see page 40)

» Ensure no one else isusing the external oscilloscope (see page 41)

When Logic Analyzer trigger s External Oscilloscope is selected, the oscilloscopeis
configured to trigger on arising edge of Aux Trig Inat 1.0 V. If you manually change the
oscilloscope trigger, the logic analysis system will automatically restore the
oscilloscope's trigger condition to trigger on the rising edge of Aux Trig Inat 1.0V the
next time you run the logic analyzer. You can set any trigger condition you desire in the
logic analyzer because you are using it to trigger the oscilloscope.

When Exter nal OscilloscopetriggersLogic Analyzer is selected, the logic analyzer is
configured to trigger on an external Trigger In. If you manually change the logic
analyzer trigger, you will not be able to correctly time-correlate the instruments. You
may set any trigger condition you desire in the oscilloscope because you are using it to
trigger the logic analyzer.

Whenever you are using the external oscilloscope module, you are performing amultiple
instrument measurement. M easurements from each instrument are time correl ated, but
each instrument retains its actual trigger point.

The BNC cables must remain connected between the logic analyzer, the time correlation
fixture, and the oscilloscope whenever you are using the time correlation feature.

Be sure you are using the correct logic analyzer cables. Trace the cables from the logic
analyzer to the E5850A time correlation fixture or device under test.

Be sure you are using the correct oscilloscope probe. Follow it from the instrument to the
E5850A time correlation fixture or the device under test.

Your connections to the front of the time correlation fixture must include grounds. For
example, you should connect the oscilloscope probe ground clip to the ground terminal
on the E5850A time correlation fixture. Ground leads for each logic analyzer pod, and
preferably each logic analyzer channel should be connected to a ground terminal on the
E5850A fixture too.

Note that only Single Sweep, Real Time acquisition can be meaningfully correlated with
alogic analyzer. Meaningful correlation may not be possible if the oscilloscope is set to
samplein Equivalent Time, or if the oscilloscope sweep is set to Sweep or Triggered

Sweep.
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Ensurenoone If someone elseis using the external oscilloscope, either from the front panel or viathe
elseisusingthe LAN, thelogic analysis system will not be able to correctly control the oscilloscope.
exter nal
oscilloscope
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Unexpected or Inconsistent Results

If you are experiencing unexpected or inconsistent deskew results, check the following
items.

e Check cable connections (see page 40)

» Check probe connection (see page 40)

» External oscilloscope must be in the correct mode (see page 40)

» Ensure no one else isusing the external oscilloscope (see page 41)
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Correlation Drift Over Long Acquisitions

If you see correlation drift in long acquisitions as markers get farther away from the
trigger, you can fix the problem by using the logic analysis system's 10 MHz CLOCK IN
input (if present) to keep the oscilloscope and logic analyzer in sync.

Thelogic analysis system's CLOCK [N input is auto-sensing at power up; therefore, to
use thisinput:
1 Make surethelogic analysis system is powered off.

2 Set up the 10 MHz clock source, 5.5 V max pk, either as an output from the
oscilloscope or from another source that is fed into both the oscilloscope and logic
analysis system.

3 Connect the clock source to the logic analysis system's CLOCK IN input BNC.
4 Power on the logic analysis system.

External Oscilloscope Time Correlation and Data Display Online Help 43



8 External Oscilloscope Troubleshooting

44 External Oscilloscope Time Correlation and Data Display Online Help



External Oscilloscope Time Correlation and Data Display
OnlineHelp

9
External Oscilloscope Reference

External Oscilloscope Setup Dialog (see page 46)
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External Oscilloscope Setup Dialog

» Channels Tab (see page 46)
» Trigger Tab (see page 47)
e Connection Tab (see page 48)

Channels Tab

The Channels tab lets you select the oscilloscope channels to import data from and lets
you specify other external oscilloscope setup options.

External Oscilloscope Setup PZ|

Trigger | Connection

Import Channels
|My Scope C1
|My Scope C2

Import Digital Channels
Import Digital Channels and Busses

J

Optionz

Save External Dzcilozcope Setup with Configuration

Limnit Impaort to | 14 | Samplez

QK ][ Cancel ][ Help

Import Channels L ets you choose oscill oscope channels to import data from,
rename oscilloscope channel signals, and change the color
associated with channel data.

The color associated with a channel is used when the analog
signal isinserted into a Waveform display window. Changing a
channel's color in this dialog does not affect the color of
waveforms currently displayed.

Import Digital Channels Letsyou import digital channels and defined buses from a

and Buses mixed-signal oscilloscope and change the color associated with
digital channel data.

The color associated with digital channels and busesis used
when the signals are inserted into a Waveform display window.
Changing the color in this dialog does not affect the color of
waveforms currently displayed.

Note that, in the Waveform window, you can group imported
digital channelsinto buses (see "To group signalsinto abus® (in
the online help)).
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Save External Specifies whether the external oscilloscope's configuration
Oscilloscope Setup with settings will be saved along with the time correlation settings
Configuration when saving the logic analyzer's configuration file. When

enabled and the logic analyzer configuration fileisloaded, the
logic analysis system will attempt to reload the external
oscilloscope settings saved earlier.

Note: The Keysight Logic Analyzer application will not load
external oscilloscope settings from one oscilloscope model into a
different oscilloscope model. For example, settings for a
Infiniium 54810A oscilloscope will not load into a Infiniium
54831B oscilloscope.

Limit Import to N Used to limit the number of oscilloscope data samples to import.
Samples

SeeAlso ¢ Connection Tab (see page 48)
» Trigger Tab (see page 47)
» Loading and Saving Configurations (see page 31)

Trigger Tab

The Trigger tab is used for setting the trigger direction and running the trigger deskew.

External Oscilloscope Setup g|

Channels |; ] Connection

Trigger Direction
(®) Logic Analyzer tiggers Extemal Dscilloscope

(O Extemnal Dscilloscope tiggers Logic Analyzer

Analyzer: | MPCEE0 Demo Board N

Trigger Deskew

® Automatic O Manual Run Auto-Deskew...

QK H Cancel ][ Help
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Trigger Direction The L ogic Analyzer trigger s External Oscilloscope option sets
up the logic analyzer and oscill oscope so that when the logic
analyzer generates the trigger signal, the oscilloscope receives
the signal through its Aux Trig In/Ext Trig channel and begins
capturing data. You must manually set up the logic analyzer
trigger.

The External OscilloscopetriggersL ogic Analyzer option sets
up the logic analyzer and oscilloscope so that when the
oscilloscope generates the trigger signal, the logic analyzer
receives the signal through its Trigger In port and begins
capturing data. You must manually set up the oscilloscope
trigger. Note that the oscilloscope will not trigger the second half
of asplit logic analyzer.

The Analyzer selection lets you choose the appropriate logic
analyzer module for time correlation with the external
oscilloscope.

Trigger Deskew The Automatic option specifiesthat either default deskew values
or the deskew values determined by the calibration procedure are
used. Automatic deskew gives two separate deskew values, one
for each trigger direction. To re-run the automatic deskew, click
Run Auto-Deskew....

Note: Make sure the external oscilloscope's web control interface
is disconnected before running the automatic deskew calibration
procedure.

Note: Deskew calibration values differ depending upon the
direction of thetrigger.

TheManual optionsletsyou enter adeskew valuein the numeric
field provided. The deskew value entered is used for both trigger
directions (that is, manual deskew mode does not maintain
separate values for each trigger direction).

Note: When Automatic deskew is selected, the deskew valueis
reset to the value obtained during the last calibration procedure.

SeeAlso + Connection Tab (see page 48)
» Channels Tab (see page 46)

Connection Tab

The Connection tab shows the external oscilloscope name or | P address, model, and
serial number. If the oscilloscope becomes disconnected, you can reconnect through the
Connection tab by clicking Reconnect.
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External Oscilloscope Setup PZ|
Channels | Trigger |; - |
External Oscillozcope Mame or [F: 130.29.69.238
External Oscillozcope Model: MSOET 024
Euxternal Oscillozcope Serial: 3043090541
Reconnect
QK ] [ Cancel ] [ Help

SeeAlso ¢ Channels Tab (see page 46)
» Trigger Tab (see page 47)
» Finding the External Oscilloscope IP Address (see page 38)
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10
External Oscilloscope Concepts

The following information helps explain how the external oscilloscope connection
works.

Trigger Deskew (see page 52)

How the Calibration Procedure Works (see page 53)
Uncertainty (see page 56)

What Do the Skew Numbers Mean? (see page 57)
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Trigger Deskew

52

When adding an external oscilloscope or running automatic deskew, trigger deskew
values can be obtained by:

Using default calibration values— In this case, default (typical) valuesfor thelogic
analyzer and oscilloscope are used. Thisis sufficient for most customers.

Using previous calibration values— This is appropriate when you have previously
performed the calibration procedure and the hardware setup (instruments, probing,
and cabling) has not changed. The previous values are used.

Performing the calibration procedure (which requires the E5850A time
correlation fixture) — To provide the minimum skew possible between the two
instruments, the skew is measured by the calibration procedure.

After you have run the calibration procedure, you can remove the channel
connections from the front of the E5S850A time correlation fixture. When calibration
iscomplete, al of your oscilloscope and logic analysis channels are available for
probing your device under test.

Remember that the skew is affected by cable lengths, probe types, and the
instruments themselves. If any of these change, you need to perform the calibration
procedure again.
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How the Calibration Procedure Works

Propagation
Delays

Trigger Points
are Different

* Propagation Delays (see page 53)

» Trigger Points are Different (see page 53)

» The Objective (see page 54)

e Setup Matters (see page 54)

* TheCAL Signal (see page 54)

» Logic Analyzer Triggers External Oscilloscope (see page 54)
* Maeasuring the Skew (see page 54)

* AnAverageisUsed (see page 54)

» External Oscilloscope Triggers Logic Analyzer (see page 55)
» The Setup is Ready (see page 55)

The logic analyzer and the external oscilloscope are able to drive asignal out of their

chassis when atrigger condition occurs. These signals are Trigger Out on the logic
analyzer and Aux Out on the oscilloscope.

Thelogic analyzer and the oscilloscope are also able to arm and/or trigger on the receipt
of an external signal. These signals are Trigger In on the logic analyzer and Aux Trig In
on the oscilloscope.

On both instruments, there is a propagation time between when atrigger event occurs
and when its output signal is driven, and a propagation delay between when an input
signal occurs and when the instrument actually triggers. There will also be propagation
time in the cable between the instruments. We call the sum of all these propagation times
the skew between the instruments.

For example, you can:

1 Connect a50 ohm cable from the logic analyzer Trigger Out to the oscilloscope Aux
Trig In.

2 Set atrigger condition of your choice on the logic analyzer.
3 Set the oscilloscope to Edge trigger on Aux TrigInat 1.0 V.
4 Run the oscilloscope.

5 Runthelogic analyzer.

After the logic analyzer triggers, the oscilloscope will trigger. Both instruments will
identify their trigger point. Unfortunately, because of the skew, these trigger points will
not represent the same point in time. Unless the signal (s) being probed have unique
identifying patterns, it may be very difficult or impossible to tell which edge(s) on one
instrument correspond to which edge(s) on the other instrument.
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The Objective

Setup Matters

The CAL Signal

54

Analyzer
Triggers
External

Oscilloscope

Measuring the
Skew

An Averageis
Used

The point of the calibration procedure is to measure the skew between the instruments,
remember the results of those measurements, and take those results into account when
displaying subsequent logic analyzer and oscilloscope measurements so that time
correlated marker moves can be created.

Itisimportant to be aware that the skew measurement is specific to the setup used for the
measurement. The skew will change for different models of logic analyzers and
oscilloscopes. Skew will vary based on the type and length of oscilloscope probe used.
Skew will vary among the various probing options available for logic analysis modules
such asflying leads, MICTOR connectors, Samtec connectors, etc. For the best possible
time correlation, you must perform the calibration procedure with the same probing you
will later use for measurements on your device under test.

The skew is measured by probing the CAL signal of the ES850A time correlation fixture
with both Pod 2, Channel 0 of the logic analysis module and Channel 1 of the
oscilloscope.

The CAL signal isalow frequency oscillator (approximately 62 kHz, with a 16 usec
period). Because the period of thisoscillator is at least two decimal orders of magnitude
greater than the skew between the instruments, we know that the edge nearest the trigger
is the same edge on both instruments.

Itiscritically important that the instrument that isto receive the external trigger signal is
running, armed, and waiting before the driving instrument sends thetrigger signal. If that
is not the case, the instruments could very well be looking at different edges of the
oscillator.

During the calibration procedure, and during subsequent regular single or repetitive runs,
the external oscill oscope software ensuresthat the instruments are always armed and run
in the correct sequence.

To measure skew in the Logic Analyzer trigger s External Oscilloscope direction, the
external oscilloscope software sets up both the logic analyzer and the oscilloscope. The
logic analyzer is placed in Timing Mode at its highest sample rate (shortest sample
period). A signal name is defined for the "DeskewEdge" (CAL signal) provided by the
E5850A time correlation fixture. Thelogic analyzer is configured to trigger on therising
edge of the "DeskewEdge" signal. The oscilloscope is configured to trigger on its Aux
Trig In line, and Channel 1 isturned on and configured to measure the "DeskewEdge"
signal from the time correlation fixture. It is set up for Single Sweep, Real Time
Sampling Mode at its maximum Sampling Rate and maximum Memory Depth.

The skew is measured by first running the oscilloscope. After the logic analyzer is
armed, it isrun. The logic analyzer triggers on the next edge of "DeskewEdge", drives
Trigger Out to the oscilloscope, which then triggers. The software retrieves the captured
Channel 1 waveform from the oscilloscope and measures the time from the trigger point
to the rising edge on that waveform. The rising edge will occur earlier in time than the
trigger. Thistimeisthe skew.

The measurement is repeated several times and the average is taken to be the skew. The
reason for taking the average of multiple measurements is because the logic analyzer is
sampling the "DeskewEdge" signal at aregular interval. The edge may actually occur
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near the beginning or near the end of the logic analyzer's sample period. The
oscilloscope is also sampling at aregular interval, generally at amuch higher frequency
(shorter period). Because of the different and asynchronous sampling between the two
instruments, a skew of +/- one analyzer sample period can occur in any single
measurement.

External Measuring skew in the External OscilloscopetriggersLogic Analyzer directionis
Oscilloscope  very similar to the Logic Analyzer triggers External Oscilloscope direction. The
TriggersLogic oscilloscopeis set up to trigger on arising edge on Channel 1 and drive Aux Out (TTL

Analyzer  Trig Out) to the logic analysis system Trigger In. Thelogic analysis module is
configured to trigger on Trigger In. When the measurement is run, the analysis moduleis
run first so it is armed and waiting for the Aux Out/Trigger In signal from the
oscilloscope. When the oscilloscopeisrun, it triggers and drives the trigger signal to the
logic analysis system which then triggers and fills analysis memory. (Note that
oscilloscopes that havea"TTL Trig Out” port can drive the logic analyzer's Trigger In
input directly, while oscilloscopes that have "Aux Out" ports must be routed through the
E5850A time correlation fixture for buffering.) The skew is then measured as the time
between when the rising edge occurred and the trigger occurred in the logic analysis
system. The measurement is run several times and an average is taken.

The Setupis Theanalyzer pod and oscilloscope probe may now be disconnected from the time
Ready correlation fixture and used to probe the device under test.

Remember that only Single Sweep, Real Time acquisition can be meaningfully
correlated with alogic analyzer.
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Uncertainty

56

Because the logic analyzer samples signals at intervals of one duration and the
oscilloscope will usually sample at intervals of an entirely different duration, and
because signals can actually transition at any point in time with any possible relation to
the sample period(s), there will always be some uncertainty about when the signal
actually transitioned versus when the analyzer noticed the transition.

Another source of uncertainty is the circuit used by the intermodule bus (IMB) to
cross-correlate the times of trigger events from different modules. This circuitry hasa
resolution of 2 ns.

The uncertainty will always be at least +/- one timing analyzer sample period plus 2 ns
of intermodule bus uncertainty.

During the calibration procedure, the maximum and minimum skew are measured. If the
maximum measured skew is outside the expected range, it can indicate that one or more
of the connections to the time correlation fixture were not made or were made
incorrectly. A warning dialog will appear, suggesting that you check all the connections
and run the calibration procedure again.
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What Do the Skew Numbers M ean?

The skew (which is displayed within the Trigger tab of the External Oscilloscope Setup
dialog) isthe average trigger delay that is introduced external to the logic analyzer. The
portion of the total skew that isinternal to the logic analysis system is compensated for
internally on a per-run basis. This internally measured skew is added to the constant
skew that is displayed to compute the total skew. The total skew is added to the trigger
time for the external oscilloscope, thereby time-correlating its trigger position with the
trigger position of the analyzer.

The skew number will be positive when the analyzer triggers the external oscilloscope.
When the analyzer triggers the oscilloscope, a delay occurs between the time when the
analyzer seesthe trigger condition and when the Trigger Out signal arrives at the
oscilloscope Aux Trig In.

The skew number will be negative when the external oscilloscope triggers the analyzer.
When the oscilloscope triggers the analyzer, a delay occurs between the time when the
oscilloscope sees the trigger condition and when the Aux Out signal arrives at the logic
analyzer Trigger In.

In the Trigger tab of the External Oscilloscope Setup dialog, you can use the Manual
Trigger Deskew to change the fixed part of the total skew computation. This feature can
be used to remove constant skew that was not measured during the Auto Deskew. If you
use different probing accessories when you probe your device under test than when you
ran the Auto Deskew, you will be causing additional constant skew. Thisis one example
of where Manual Trigger Deskew can be useful.
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External Oscilloscope Module
Control, COM Automation

The Keysight Logic Analyzer application includes the COM Automation Server. This
software lets you write programs that control the Keysight Logic Analyzer application
from remote computers on the Local Area Network (LAN).

In a COM automation program, you can configure a module by:

» Loading a configuration file (which configures the complete logic analyzer setup).

» Usingthe"Module" (in the online help) object's "DoCommands” (in the online help)
method with an XML-format string parameter (see Module Setup, XML Format (see

page 61)).

You can get information about a modul€e's configuration using the Module object's
"QueryCommand" (in the online help) method. Queries supported by the External
Oscilloscope module are listed below.

For more information about logic analyzer COM automation and module objectsin
general, see "COM Automation” (in the online help).

XML-Based The Externa Oscilloscope module supports the following XML -based queries (made
Queries withthe"Modul€e" (in the online help) object's "QueryCommand" (in the online help)

Supported  method).

Query

Description

GetAllSetup

Returns the current setup, using the full tag set, used for writing
generic configuration files (see the XML format Module Setup,
XML Format (see page 61)).

SeeAlso ¢ "COM Automation" (in the online help)
» Module Setup, XML Format (see page 61)
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See Also

External Oscilloscope Time Correlation and Data Display
OnlineHelp

12

External Oscilloscope M odule Setup,
XML Format

When you save logic analyzer configurationsto XML format files, setup information for
the External Oscilloscope moduleisincluded.

This XML format setup information is also used when writing COM automation
programs to control the logic analyzer from a remote computer.

XML elements for the External Oscilloscope module have the following hierarchy:

<BusSignalSetup> (see page 65)
<BusSignals> (see page 64)
<Folder> (see page 77)
<BusSignal> (see page 63)
<Channels> (see page 69)
<Names> (see page 80)
<Name> (see page 79)
<ChannelsSetup> (see page 70)
<TriggerSetup> (see page 90)
<ConnectionSetup> (see page 71)
<Markers> (see page 78)
<Programming> (see page 82)
<Data> (see page 72)
<Channell/2/3/4> (see page 66)
<Channell/2/3/4DataTable> (see page 68)
<AnalogDataSources> (see page 62)
<SetupInfo> (see page 85)
<TimeDataSource> (see page 89)
<SetupInfo> (see page 88)
<SampleNumberDataSource> (see page 84)
<SetupInfo> (see page 87)
<DigitalChannels> (see page 74)
<WaveformData> (see page 91)
<Podl/2> (see page 81)
<DigitalChannelsDataTable> (see page 75)
<DigitalDataSources> (see page 76)
<SetupInfo> (see page 86)
<TimeDataSource> (see page 89)
<SetupInfo> (see page 88)
<SampleNumberDataSource> (see page 84)
<SetupInfo> (see page 87)

o "XML Format" (in the online help)
* Maodule Control, COM Automation (see page 59)
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<AnalogDataSour ce> Element

Attributes

Children

Parents

Example

62

The <AnalogDataSource> eement contains information about the external
oscilloscope channel's voltage column in the binary datafile.

Name Description

Type 'Page'

This element can have the following children: <SetupInfo> (for
AnalogDataSource) (see page 85).

This element can have the following parents. <Channell/2/3/4DataTable>
(see page 68).

<AnalogDataSource Type='Page'>
<SetupInfo RowCount='1048000"' PageSize='49152' YInc='0.15625"
YOrg='-8.55' YRef='0' FileOffset='0'/>
</AnalogDataSource>
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<BusSignal> Element

Attributes

Children

Parents

Examples

The <BusSignal > element contains an oscilloscope channel signal definition.

12

Name Description

Color 'hex RGB_value' (thecolor associated with this
channel's data)

DefaultLabel 'F (false) or ' T (true)

Enabled 'F (false) or 'T! (true)

Name 'string'

This element can have the following children: <Channels> (see page 69),
<Names> (see page 80).

This element can have the following parents: <Folder> (see page 77).

<BusSignal Name='My Scope Cl' Enabled='T' Color='hFFFFO00'>
<Channels>1</Channelss>
</BusSignals>

<BusSignal Name='My Scope D15-0' DefaultLabel='T'>

<Channels>D[15:0] </Channels>

<Names>
<Name Index='0'>D0</Name>
<Name Index='1l'>Dl</Name>
<Name Index='2'>D2</Name>
<Name Index='3'>D3</Name>
<Name Index='4'>D4</Name>
<Name Index='5'>D5</Name>
<Name Index='6"'>D6</Name>
<Name Index='7'>D7</Name>
<Name Index='8'>D8</Name>
<Name Index='9'>D9</Name>
<Name Index='10'>D10</Name>
<Name Index='11l'>Dll</Name>
<Name Index='12'>D12</Name>
<Name Index='13'>D13</Name>
<Name Index='14'>Dl4</Name>
<Name Index='15'>D15</Name>

</Names>

</BusSignals>

External Oscilloscope Time Correlation and Data Display Online Help
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<BusSignals> Element

The <BusSignals> element contains oscilloscope channel signal definitions.
Children  This element can have the following children: <Folder> (see page 77).

Parents Thiselement can have the following parents: <BusSignalSetup> (see
page 65).

Exanuﬂe <BusSignalss>
<Clear />
<Folder Name='Channel 1'>
<BusSignal Name='My Scope Cl' Enabled='T' Color='hFFFFO00'>
<Channels>Cl</Channels>
</BusSignals>
</Folders>
<Folder Name='Channel 2'>
<BusSignal Name='My Scope C2' Enabled='T' Color='hOOFFO00'>
<Channels>C2</Channels>
</BusSignal>
</Folder>
<Folder Name='Digital Channels' Enabled='T' Color='hOOFFFF'>
<BusSignal Name='My Scope D15-0' DefaultLabel='T'>
<Channels>D[15:0] </Channels>
<Names>
<Name Index='0'>D0</Name>
<Name Index='1l's>Dl</Name>
<Name Index='2'>D2</Name>
<Name Index='3'>D3</Name>
<Name Index='4'>D4</Name>
<Name Index='5'>D5</Name>
<Name Index='6"'>D6</Name>
<Name Index='7'>D7</Name>
<Name Index='8'>D8</Name>
<Name Index='9'>D9</Name>
<Name Index='10'>D10</Name>
<Name Index='1l1l'>Dll</Name>
<Name Index='12'>D1l2</Name>
<Name Index='13'>D13</Name>
<Name Index='14'>Dl4</Name>
<Name Index='15'>D15</Name>
</Names>
</BusSignal>
</Folder>
</BusSignals>
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<BusSignal Setup> Element

The <BusSignalSetup> €lement containsa <BusSignals> element.
Children  This element can have the following children: <BusSignals>

Parents  This element can have the following parents: "<Module>"

help).

When used in COM automation, this element is returned by the "QueryCommand

External Oscilloscope M odule Setup, XML Format

(see page 64).

(in the online

12

method" (in the online help)'s GetAll Setup query. You can also use this element string as
an XML Command with the "DoCommands method" (in the online help) to configure the
Externa Oscilloscope module.

Exanuﬂe <BusSignalSetup>
<BusSignals>
<Clear />

<Folder Name='Channel 1'>

<BusSignal Name='My Scope Cl' Enabled='T'
<Channels>Cl</Channelss>
</BusSignals>
</Folders>
<Folder Name='Channel 2'>
<BusSignal Name='My Scope C2' Enabled='T'
<Channels>C2</Channels>
</BusSignal>
</Folders>
<Folder Name='Digital Channels' Enabled='T'

<BusSignal Name='My Scope D15-0'

<Channels>D[15:0] </Channels>

<Names>
<Name
<Name
<Name
<Name
<Name
<Name
<Name
<Name
<Name
<Name
<Name
<Name
<Name
<Name
<Name

Index="'0"'>D0</Name>
Index="'1'>Dl</Name>
Index="'2"'>D2</Name>
Index="'3"'>D3</Name>
Index="'4"'>D4</Name>
Index='5"'>D5</Name>
Index='6"'>D6</Name>
Index="'7"'>D7</Name>
Index="'8"'>D8</Name>
Index="'9'>D9</Name>
Index='10"'>D10</Name>
Index='11'>D1l1l</Name>
Index="'12"'>D12</Name>
Index='13"'>D13</Name>
Index="'14"'>D1l4</Name>

<Name Index='15'>D15</Name>

</Names>
</BusSignals>
</Folder>
</BusSignals>
</BusSignalSetup>
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Color="hOOFFFF'>
DefaultLabel="T'>
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<Channd1/2/3/4> Element

The <Channell/2/3/4> element describes the part of the binary datafile that
contains a particular oscilloscope channel's data.

Attributes

Name Description

MaxVoltage 'floating point number' (maximum voltage
for the full acquisition of this channel, represented in
volts)

MinVoltage 'floating point number' (minimum voltage
for the full acquisition of this channel, represented in
volts)

NumBytesPerSample 'number ' (number of bytes per samplein the
oscilloscope data)

NumSamples 'number' (number of "points’ or samplesin the
oscilloscope data)

Valid 'Fro(false) or ' T (true, when datais valid)

XInc 'floating point number' (the X coordinate
increment value in seconds)

X0rg 'floating point number' (theX origin'svalue
in seconds)

XRef 'number ' (the X coordinate value associated with the
X origin)

YInc 'floating point number' (theY coordinate
increment value in volts)

YOrg 'floating point number' (theY origin'svaue
in volts)

YRef 'number' (theY coordinate value associated with the
Y origin)

Children  This element can have the following children: <Channell/2/3/4DataTable>
(see page 68).

Parents Thiselement can have the following parents: <Data> (see page 72).

Example <Channell Valid='T' XInc='5.000000e-010' XOrg='-2.619995e-004"' XRef='0"'
YInc='1.562500e-001"'" YOrg='-8.550000e+000' YRef='0"
MinVoltage='-3.080000e+000' MaxVoltage='5.670000e+000"'
NumBytesPerSample='1l' NumSamples='1048000"'>

<ChannellDataTable RowCount='1048000"' TriggerIndex='523999'
OffsetTime='99.966666666667 ns' TimePrecision='1l ps'
FileName='ext_ scope data020f02.mfb'>
<AnalogDataSource Type='Page'>
<SetupInfo RowCount='1048000' PageSize='49152"' YInc='0.15625"
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YOrg='-8.55' YRef='0' FileOffset='0"'/>
</AnalogDataSource>
<TimeDataSource Type='Periodic'>
<SetupInfo RowCount='1048000' TriggerIndex='523999'
SamplePeriod='500 ps'/>
</TimeDataSources>
<SampleNumberDataSource Type='Periodic'>
<SetupInfo RowCount='1048000' TriggerIndex='523999'
SamplePeriod='1"'/>
</SampleNumberDataSource>
</ChannellDataTable>
</Channells>

External Oscilloscope Time Correlation and Data Display Online Help
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<Channedl1/2/3/4DataTable> Element

68

Attributes

Children

Parents

Example

The <Channell/2/3/4DataTable> element describes the part of the binary data
file that contains a particular oscilloscope channel's data.

Name Description

FileName 'relative path file name'

OffsetTime 'number "time unit" (in the online
help)'

RowCount 'number’

TimePrecision 'number "time unit" (in the online
help)'

TriggerIndex 'number’

This element can have the following children: <AnalogbDataSources> (see

page 62),<T

imeDataSource> (see page 89),

<SampleNumberDataSource> (see page 84).

This element can have the following parents. <Data> (see page 72).

<ChannellDataTable RowCount='1048000' TriggerIndex='523999'

Offset

Time='99.966666666667 ns' TimePrecision='1l ps'

FileName='ext_ scope_data020f02.mfb'>
<AnalogDataSource Type='Page's>

<Setup

</AnalogD
<TimeData
<Setup

</TimeDat
<SampleNu
<Setup

Info RowCount='1048000' PageSize='49152' YInc='0.15625"
YOrg='-8.55"'" YRef='0' FileOffset='0'/>

ataSource>

Source Type='Periodic's>

Info RowCount='1048000' TriggerIndex='523999'"'
SamplePeriod='500 ps'/>

asource>

mberDataSource Type='Periodic's>

Info RowCount='1048000' TriggerIndex='523999'
SamplePeriod='1"'/>

</SampleNumberDataSource>

</ChannellDa

taTable>
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<Channdls> Element

The <Channels> element specifies the oscilloscope channel assigned to the signa
name.

Data Thiselement'sdatais astring representing the oscilloscope channel for the signal.
Parents Thiselement can have the following parents. <BusSignal> (see page 63).

Example <Channels>1</Channels>
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<ChannelsSetup> Element

The <ChannelsSetup> element describes the external oscilloscope channels setup

options.
Attributes
Name Description
MemoryDepth 'number' (the number of oscilloscope data samplesto
import)
NumChannels 'number ' (the number of oscilloscope channels)
SaveScopeSetup 'F' (false) or T (true)

Parents Thiselement can have the following parents. "<Module>" (in the online
help).

When used in COM automation, this element is returned by the "QueryCommand
method" (in the online help)'s GetAll Setup query. You can also use this element string as
an XML Command with the "DoCommands method" (in the online help) to configure the
External Oscilloscope module.

Example <ChannelsSetup NumChannels='2' SaveScopeSetup='T'
MemoryDepth="'1048576"'/>
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<ConnectionSetup> Element

The <ConnectionSetup> element describes the oscill oscope connection options.
Attributes

Name Description

LAProbe 'LAProbeGrabber', 'LAProbeMictor',
'LAProbeSamtec', or 'LAProbeSocket ' (the
probe connection from the analyzer to the deskewing

signal)

Name 'string' (hostname of the oscilloscope to connect
to)

ScopeProbe '100-pin probe', '38-pin probe',

'Flying Lead probe', Or
' ScopeProbeGrabber' (the probe connection
from the oscill oscope to the deskewing signal)

Parents Thiselement can have the following parents. "<Module>" (in the online
help).

When used in COM automation, this element is returned by the "QueryCommand
method" (in the online help)'s GetAll Setup query. You can also use this element string as

an XML Command with the "DoCommands method" (in the online help) to configure the
Externa Oscilloscope module.

Example <connectionsetup
Name='130.29.68.220"
LAProbe="'LAProbeSocket'
ScopeProbe="'ScopeProbeGrabber!'

/>
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<Data> Element

When data and setup information are saved to XML format configuration files, the
<Data> element contains information about the binary datafiles that are saved.

Children  This element can have the following children: <Channell/2/3/4> (see
page 66),<DigitalChannels> (see page 66).

Parents This element can have the following parents. "<Module>" (in the online
help).

Example <patas
<Channell Valid='T' XInc='5.000000e-010"'" XOrg='-2.668685e-004"
XRef='0' YInc='6.250000e-002' YOrg='-4.984000e+000' YRef='0"
MinVoltage='-1.047000e+000' MaxVoltage='2.016000e+000"'
NumBytesPerSample='1' NumSamples='1048600">
<ChannellDataTable RowCount='1048600"' TriggerIndex='533737"'
OffsetTime='54 ns' TimePrecision='1l ps'
FileName='ViewScope2 data030f04.mfb'>
<AnalogDataSource Type='Page'>
<SetupInfo RowCount='1048600"' PageSize='49152"'
YInc='0.0625"' YOrg='-4.984' YRef='0' YMin='-1.047"
YMax='2.016' FileOffset='0' />
</AnalogDataSource>
<TimeDataSource Type='Periodic'>
<SetupInfo RowCount='1048600"' TriggerIndex='533737"'
SamplePeriod='500 ps' />
</TimeDataSource>
<SampleNumberDataSource Type='Periodic'>
<SetupInfo RowCount='1048600"' TriggerIndex='533737"'
SamplePeriod='1"' />
</SampleNumberDataSource>
</ChannellDataTable>
</Channells>
<Channel2 Valid='T' XInc='5.000000e-010"' XOrg='-2.668680e-004"
XRef='0' YInc='1.562500e-001' YOrg='2.000000e-001"' YRef='0"
MinVoltage='-2.460000e+000' MaxVoltage='5.360000e+000"'
NumBytesPerSample='1' NumSamples='1048600">
<Channel2DataTable RowCount='1048600' TriggerIndex='533736"
OffsetTime='0 s' TimePrecision='10 ps'
FileName='ViewScope2 data030f04.mfb'>
<AnalogDataSource Type='Page'>
<SetupInfo RowCount='1048600' PageSize='49152"
YInc='0.15625"' YOrg='0.2' YRef='0' YMin='-2.46"
YMax='5.36' FileOffset='2097200' />
</AnalogDataSource>
<TimeDataSource Type='Periodic'>
<SetupInfo RowCount='1048600"' TriggerIndex='533736"'
SamplePeriod='500 ps' />
</TimeDataSource>
<SampleNumberDataSource Type='Periodic's>
<SetupInfo RowCount='1048600"' TriggerIndex='533736"
SamplePeriod='1"' />
</SampleNumberDataSource>
</Channel2DataTable>
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</Channel2>
<DigitalChannels>
<WaveformData>
<Podl Valid='T' XInc='1.000000e-009"' XOrg='-2.668490e-004"
XRef='0"' YInc='1.000000e+000' YOrg='0.000000e+000"
YRef='0' MinVoltage='0.000000e+000"'
MaxVoltage='0.000000e+000' NumBytesPerSample='1l"
NumSamples='524300"' />
<Pod2 Valid='T' XInc='1.000000e-009"' XOrg='-2.668490e-004"
XRef='0"' YInc='1.000000e+000' YOrg='0.000000e+000"
YRef='0' MinVoltage='0.000000e+000"'
MaxVoltage='0.000000e+000' NumBytesPerSample='1l"
NumSamples='524300' />
</WaveformData>
<DigitalChannelsDataTable RowCount='524300"' TriggerIndex='266849'
OffsetTime='0 s' TimePrecision='10 ps'
FileName='ViewScope2 data030f04.mfb'>
<DigitalDataSource Type='Page'>
<SetupInfo RowCount='524300' BitsPerSample='16"
PageSize='49152' BitsPerBonusBit='16"
FileOffset='4194400' />
</DigitalDataSource>
<TimeDataSource Type='Periodic'>
<SetupInfo RowCount='524300' TriggerIndex='266849'
SamplePeriod='1l ns' />
</TimeDataSource>
<SampleNumberDataSource Type='Periodic's>
<SetupInfo RowCount='524300' TriggerIndex='266849'
SamplePeriod='1' />
</SampleNumberDataSources>
</DigitalChannelsDataTable>
</DigitalChannels>
</Data>

Binary Data File For the external oscilloscope module, there is asingle binary data file that contains the
Format module ssample number, voltage, and time data. Each channel's datais stored
contiguously, with the XML elements under <Data > pointing to the byte offsets within
the file for each channel. Data is dumped simply by sample/row, starting with the first
sample of data, all the way through the last.

If the XML with datafileis read back into the system, the paging information in the
XML fileisused to load the data by pages to increase performance. Thereisno
checksumming of any kind on the data, so dataintegrity isassumed to be valid whenever
these files are loaded. If thefileis altered in any way, it should be kept consistent with
the format described.

If you are interested in processing the binary data files saved with XML format
configuration files, please contact Keysight Technologies
("http://www.keysight.com/find/contactus") for sample parsing code.
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<DigitalChannels> Element

The <DigitalChannels> element describes the part of the binary datafile that
contains a particular oscilloscope's digital channels data.

Children  This element can have the following children: <WwaveformData> (see page 91),
<DigitalChannelsDataTable> (see page 75).

Parents This element can have the following parents. <Data> (see page 72).

Exanuﬂe <DigitalChannels>
<WaveformDatas>
<Podl Valid='T' XInc='1.000000e-009' XOrg='-2.668490e-004"
XRef='0' YInc='1.000000e+000"' YOrg='0.000000e+000"
YRef='0' MinVoltage='0.000000e+000"'
MaxVoltage='0.000000e+000' NumBytesPerSample='1"
NumSamples="'524300' />
<Pod2 Valid='T' XInc='1.000000e-009' XOrg='-2.668490e-004"
XRef='0' YInc='1.000000e+000"' YOrg='0.000000e+000"
YRef='0' MinVoltage='0.000000e+000"
MaxVoltage='0.000000e+000' NumBytesPerSample='1"
NumSamples='524300' />
</WaveformDatas>
<DigitalChannelsDataTable RowCount='524300' TriggerIndex='266849'
OffsetTime='0 g' TimePrecision='10 ps'
FileName='ViewScope2 data030f04.mfb'>
<DigitalDataSource Type='Page'>
<SetupInfo RowCount='524300' BitsPerSample='16"
PageSize='49152' BitsPerBonusBit='16"
FileOffset='4194400"' />
</DigitalDataSource>
<TimeDataSource Type='Periodic's>
<SetupInfo RowCount='524300' TriggerIndex='266849"'
SamplePeriod='1 ns' />
</TimeDataSource>
<SampleNumberDataSource Type='Periodic'>
<SetupInfo RowCount='524300' TriggerIndex='266849'
SamplePeriod='1"' />
</SampleNumberDataSource>
</DigitalChannelsDataTable>
</DigitalChannels>
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<DigitalChannelsDataTable> Element

The <DigitalChannelsDataTable> element describesthe part of the binary data
file that contains a particular oscilloscope's digital channels data.

Attributes

Name Description

FileName 'relative path file name'

OffsetTime 'number "time unit" (in the online
help)'

RowCount 'number’

TimePrecision 'number "time unit" (in the online
help) '

TriggerIndex 'number’

Children  This element can have the following children: <DigitalDataSource> (see
page 76), <TimeDataSource> (see page 89),
<SampleNumberDataSource> (see page 84).

Parents This element can have the following parents. <DigitalChannels> (see
page 74).

Exsunple <DigitalChannelsDataTable RowCount='524300' TriggerIndex='266849'
OffsetTime='0 s' TimePrecision='10 ps'
FileName='ViewScope2 data030f04.mfb'>

<DigitalDataSource Type='Page'>
<SetupInfo RowCount='524300' BitsPerSample='16"
PageSize='49152"' BitsPerBonusBit='16"
FileOffset='4194400' />
</DigitalDataSources>
<TimeDataSource Type='Periodic'>
<SetupInfo RowCount='524300' TriggerIndex='266849'
SamplePeriod='1 ns' />
</TimeDataSource>
<SampleNumberDataSource Type='Periodic'>
<SetupInfo RowCount='524300' TriggerIndex='266849'
SamplePeriod='1' />
</SampleNumberDataSource>
</DigitalChannelsDataTable>
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<DigitalDataSource> Element

Attributes

Children

Parents

Example

76

The <DigitalDataSources> element containsinformation about the externa
oscilloscope's digital data column in the binary datafile.

Name Description

Type 'Page'

This element can have the following children: <SetupInfo> (for
DigitalDataSource) (see page 86).

This element can have the following parents. <DigitalChannelsDataTable>
(see page 75).

<DigitalDataSource Type='Page'>
<SetupInfo RowCount='524300' BitsPerSample='16"
PageSize='49152"' BitsPerBonusBit='16"
FileOffset='4194400' />
</DigitalDataSource>
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<Folder> Element

The <Folder> element contains the bus/signal definition for an oscilloscope channel.

Attributes

Name Description

Name 'string'

Children  Thiselement can have the following children: <BusSignal> (see page 63).
Parents Thiselement can have the following parents. <BusSignals> (see page 64).

Example <Folder Name='Channel 1'>
<BusSignal Name='My Scope Cl' Enabled='T' Color='hFFFFO00'>
<Channels>1</Channels>
</BusSignals>
</Folder>
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<Markers> Element

The <Markers> element describes the Ax and Bx oscilloscope marker timesrelative to
the system trigger.

Attributes
Name Description
MarkerAxTime 'floating point number' (relativeto system
trigger)
MarkerBxTime 'floating point number' (relativeto system
trigger)

Parents Thiselement can have the following parents. "<Module>" (in the online
help).

When used in COM automation, this element is returned by the "QueryCommand
method" (in the online help)'s GetAll Setup query. You can also use this element string as
an XML Command with the "DoCommands method" (in the online help) to configure the
Externa Oscilloscope module.

Example <Markers
MarkerAxTime='-0.000000005313333333333328"'

MarkerBxTime="'0.000000018166666666666672"
/>
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<Name> Element

The <Name > element gives anameto an individua digital channel imported from an
external oscilloscope.

Attributes

Name Description

Index 'number'

Parents Thiselement can have the following parents. <Names> (see page 80).

Example <Name Index='0'>D0</Name>
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<Names> Element

The <Names > element contains the names of the digital channels imported from an
external oscilloscope.

Children  This element can have the following children: <Name> (see page 79).
Parents Thiselement can have the following parents. <BusSignal> (see page 64).

Example <names>
<Name Index='0'>D0</Name>
<Name Index='1l'>Dl</Name>
<Name Index='2'>D2</Name>
<Name Index='3'>D3</Name>
<Name Index='4'>D4</Name>
<Name Index='5'>D5</Name>
<Name Index='6"'>D6</Name>
<Name Index='7'>D7</Name>
<Name Index='8'>D8</Name>
<Name Index='9'>D9</Name>
<Name Index='10'>D10</Name>
<Name Index='11'>Dll</Name>
<Name Index='12'>D12</Name>
<Name Index='13'>D13</Name>
<Name Index='14'>Dl4</Name>
<Name Index='15'>D15</Name>
</Names>
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The <Pod1 /2> element describes the part of the binary datafile that contains a
particular oscilloscope's digital data.

12

Attributes

Name Description

MaxVoltage 'floating point number' (maximum voltage
for the full acquisition of this pod, represented in volts)

MinVoltage 'floating point number' (minimum voltage
for the full acquisition of this pod, represented in volts)

NumBytesPerSample 'number ' (number of bytes per samplein the
oscilloscope data)

NumSamples 'number' (number of "points’ or samplesin the
oscilloscope data)

Valid 'Fro(false) or ' T (true, when datais valid)

XInc 'floating point number' (the X coordinate
increment value in seconds)

X0rg 'floating point number' (theX origin'svalue
in seconds)

XRef 'number ' (the X coordinate value associated with the
X origin)

YInc 'floating point number' (theY coordinate
increment value in volts)

YOrg 'floating point number' (theY origin'svalue
in volts)

YRef 'number' (theY coordinate value associated with the
Y origin)

Parents This element can have the following parents: <Data> (see page 72).
Example <Podl Valid='T' XInc='1.000000e-009' XOrg='-2.668490e-004"
XRef='0' YInc='1.000000e+000' YOrg='0.000000e+000"
YRef='0' MinVoltage='0.000000e+000"

MaxVoltage='0.000000e+000"

NumSamples='524300"

<Pod2 Valid='T"
XRef='0"
YRef='0"

NumSamples="'524300"

XInc='1.000000e-009"
¥Inc='1.000000e+000"
MinVoltage='0.000000e+000"'
MaxVoltage='0.000000e+000"

NumBytesPerSample="'1"
/>

X0rg="'-2.668490e-004"
YOrg='0.000000e+000"

NumBytesPerSample="'1"
/>
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<Programming> Element

The <Programming> element describes oscilloscope and logic analyzer setup

information.
Attributes

Name Description

LATrigState 'string' (the XML trigger specification for the
logic analyzer to do auto-deskew in state mode)

LATrigTiming 'string' (the XML trigger specification for the
logic analyzer to do auto-deskew in timing mode)

ScopeEdgeSource 'Channell’', 'Channel2"', 'Channel3', or
'Channel4 ', (the edge source for the deskewing
signal)

ScopeTrigMode 'TriggerModeAdvanced',
'TriggerModeEdge', Or
'TriggerModeGlitch' (the oscilloscope's trigger
mode for deskewing)

ScopeTrigSweep 'TriggerSweepAuto’',
'TriggerSweepSingle!', of
'"TriggerSweepTriggered' (the oscilloscope's
trigger sweep setting for deskewing)

ScopeAuxExtEdgeSlope 'SlopeNegative' or 'SlopePositive' (the
slope for the oscilloscope's deskewing signal)

ScopeAuxExtTrigLevel 'floating point number'

Parents Thiselement can have the following parents. "<Module>" (in the online
help).

When used in COM automation, this element is returned by the "QueryCommand
method" (in the online help)'s GetAll Setup query. You can also use this element string as
an XML Command with the "DoCommands method" (in the online help) to configure the
External Oscilloscope module.

Exanuﬂe <Programming
ScopeTrigSweep="'TriggerSweepSingle'
ScopeTrigMode="'TriggerModeEdge'
ScopeEdgeSource="'Channell’
ScopeAuxExtEdgeSlope='SlopePositive'
ScopeAuxExtTrigLevel='0.000000e+000"
LATrigTiming="

&1t ;Module&gt;
&lt; Trigger Mode=&quot; Timing&quot; &gt ;
&1t ;Sequence Level=&gquot;l&quot;&gt;
&lt;If&gt;
&1t ;Eventé&gt;
&lt;Anything/&gt;
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&lt; /Eventé&gt;
&lt;Occurrence Value=&quot;l&quot;/&gt;
&lt;Actioné&gt;
&lt;TriggerAction Operator=&quot;Fill Memoryé&quot;/&gt;
&lt; /Actioné&gt;
&lt;/If&gt;
&lt;/Sequences&gt;
&lt;/Trigger&gt;
&lt; /Module&gt ;
1
LATrigState="
&lt;Moduleé&gt;
&lt;Trigger Mode=&quot;State&quot;&gt;
&lt;StoreQuals&gt;
&lt;Eventé&gt;
&lt;Anything/&gt;
&lt; /Event&gt;
&lt; /StoreQuals&gt;
&1t ;Sequence Level=&quot;l&quot;&gt;
&lt;Ife&gt;
&lt;Eventé&gt;
&lt;Anything/&gt;
&lt; /Event&gt;
&1lt;Occurrence Value=&quot;l&quot;/&gt;
&lt;Actioné&gt;
&1t ; TriggerAction Operator=&quot;Fill Memoryé&gquot;&gt;
&lt;StoreQualé&gt;
&lt;Eventé&gt;
&lt;Anything/&gt;
&lt; /Event&gt;
&lt;/StoreQual&gt;
&lt; /TriggerAction&gt;
&lt; /Action&gt;
&lt;/If&gt;
&lt; /Sequences&gt;
&lt;/Trigger&gt;
&lt; /Module&gt ;

/>
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<SampleNumber DataSour ce> Element

Attributes

Children

Parents

Example

84

The <SampleNumberDataSource> element contains information about the
external oscilloscope channel's sample number column in the binary datafile.

Name Description

Type 'Periodic’

This element can have the following children: <SetupInfo> (for
SampleNumberDataSource) (see page 87).

This element can have the following parents. <Channell/2/3/4DataTable>
(see page 68).

<SampleNumberDataSource Type='Periodic'>

<SetupInfo RowCount='1048000' TriggerIndex='523999' SamplePeriod='1"'/
>
</SampleNumberDataSource>
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<Setuplnfo> Element (for AnalogDataSour ce)

The <SetupInfo> element contains additional setup information for the
<AnalogDataSource> (see page 62) €lement.

Attributes

Name Description

FileOffset 'number ' (byteswithin the binary datafile where the
data begins)

PageSize 'number ' (of bits per page of data)

RowCount 'number ' (of samples)

YInc 'floating point number' (theY coordinate
increment value in volts)

YOrg 'floating point number' (theY origin'svaue
in volts)

YRef 'number' (theY coordinate value associated with the
Y origin)

Parents This element can have the following parents: <AnalogDataSource> (see
page 62).

Example <SetupInfo RowCount='1048000' PageSize='49152"' YInc='0.15625"
YOrg='-8.55' YRef='0' FileOffset='0'/>
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<Setuplnfo> Element (for DigitalDataSour ce)

The <SetupInfo> element contains additional setup information for the
<DigitalDataSources> (see page 76) €ement.

Attributes

Name Description

BitsPerBonusBit 'number’

BitsPerSample 'number’

FileOffset 'number ' (byteswithin the binary datafile where the
data begins)

PageSize 'number ' (of bits per page of data)

RowCount 'number' (of samples)

Parents This element can have the following parents: <DigitalDataSource> (see
page 76).

Example <SetupInfo RowCount='524300' BitsPerSample='16"

PageSize='49152"' BitsPerBonusBit='16"
FileOffset='4194400' />
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<Setuplnfo> Element (for SampleNumber DataSour ce)

The <SetupInfo> element contains additional setup information for the
<SampleNumberDataSource> (see page 84) €ement.

12

Attributes
Name Description
RowCount 'number' (of samples)
SamplePeriod 1
TriggerIndex 'number ' (zero-based)
Parents

This element can have the following parents. <SampleNumberDataSource>
(see page 84).

Example <SetupInfo RowCount='1048000' TriggerIndex='523999' SamplePeriod='1l"'/>
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<Setuplnfo> Element (for TimeDataSour ce)

The <SetupInfo> element contains additional setup information for the
<TimeDataSource> (see page 89) €lement.

Attributes
Name Description
RowCount 'number' (of samples)
SamplePeriod 'number "time unit" (in the online
help) ' (sampling period for the timing data)
TriggerIndex 'number ' (zero-based)
Parents Thiselement can have the following parents: <TimeDataSource> (see
page 89).
Examples

<SetupInfo RowCount='1048000"' TriggerIndex='523999' SamplePeriod='500 ps
|/>
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<TimeDataSource> Element

Attributes

Children

Parents

Examples

The <TimeDataSource> element contains information about the external
oscilloscope channel's time column in the binary datafile.

12

Name Description

Type 'Periodic’

This element can have the following children: <SetupInfo> (for
TimeDataSource) (see page 88).

This element can have the following parents. <Channell/2/3/4DataTable>
(see page 68).

<TimeDataSource Type='Periodic's>

<SetupInfo RowCount='1048000"' TriggerIndex='523999' SamplePeriod='500

ps'/>
</TimeDataSource>
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<Trigger Setup> Element

The <TriggerSetup> element describes the external oscilloscope trigger options.

Attributes
Name Description
Analyzer 'string' (name of logic analyzer module the
oscilloscope is associated with)
AutoDeskew 'F (false) or ' T (true)
AutoDeskewExtIntTime 'floating point number' (thedeskew timefor

the oscilloscope triggering the logic analyzer)

AutoDeskewIntExtTime 'floating point number' (thedeskew timefor
the logic analyzer triggering the oscilloscope)

ManualDeskewExtIntTime 'floating point number' (thedeskew timefor
the oscilloscope triggering the logic analyzer)

ManualDeskewIntExtTime 'floating point number' (thedeskew timefor
the logic analyzer triggering the oscilloscope)

TriggerDirection 'LATrigScope' Of 'ScopeTrigLA'

Parents This element can have the following parents: "<Module>" (in the online
help).

When used in COM automation, this element is returned by the "QueryCommand
method" (in the online help)'s GetAll Setup query. You can also use this element string as
an XML Command with the "DoCommands method" (in the online help) to configure the
Externa Oscilloscope module.

Exewnple <TriggerSetup
TriggerDirection='LATrigScope'
AutoDeskew="'T"
Analyzer='My 1682D-1'
AutoDeskewIntExtTime='9.996667e-008"
AutoDeskewExtIntTime='-1.150000e-008"
ManualDeskewIntExtTime='9.996667e-008"
ManualDeskewExtIntTime='-1.150000e-008"

/>
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<WaveformData> Element

The <WaveformData> element contains information about the data associated with
the oscilloscope's digital channels.

Children  This element can have the following children: <Pod1/2> (see page 81).

Parents Thiselement can have the following parents: <DigitalChannels> (see
page 74).

Example <waveformpatas
<Podl Valid='T' XInc='1.000000e-009' XOrg='-2.668490e-004"
XRef='0' YInc='1.000000e+000' YOrg='0.000000e+000"
YRef='0' MinVoltage='0.000000e+000"'
MaxVoltage='0.000000e+000"' NumBytesPerSample='1"
NumSamples='524300"' />
<Pod2 Valid='T' XInc='1.000000e-009' XOrg='-2.668490e-004"
XRef='0' YInc='1.000000e+000' YOrg='0.000000e+000"
YRef='0' MinVoltage='0.000000e+000"'
MaxVoltage='0.000000e+000"' NumBytesPerSample='1"
NumSamples='524300"' />
</WaveformData>
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